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1. HEJIb ¥ 3AJJAYY JUCHUTLINHBI

[IporpaMmma cocraBieHa B  COOTBETCTBHH ¢  TpeOoBanmsimu  DegepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa BBHICIIETO O0O0pa3oBaHUsA — OakamaBpHaT
1o HampasieHuto  noxarorosku  20.03.01 «TexnocepHas OezomacHOCTE»  HPOPHIL
«be30IMmacHOCTh TEXHOJIOTHYECKUX TporieccoB u npousBoacTtsy (PI'OC BO), pexomeHaanusmu
MeTonudeckoii KOMUCCHU M HAKOIUICHHBIM OTBITOM MPENOJaBaHusl AUCHUILTUHBI Kadenpoi
opranndeckord xumun PXTY um. JI.U. MengaeneeBa. Ilporpamma paccuuTaHa Ha H3y4YECHHUE
JUCLHUILIMHBI B TEUEHHUE 2 CEMECTPOB.

Hucrunmmaa «OpraHnudeckas XuMUs» OTHOCHUTCS K 0a30BOi yactu Oioka 1 guciuriinH
yuebnoro miana (b1.0.09). IIporpaMMa AMCHUIUIMHBL IPEIIIONIAraeT, YTO 00yUYaroInuecss UMEIOT
TEOPETUYECKYI0 W  MPAKTUYECKyl0 TOArOTOBKY B  0O0JacTH  MaTeMaTU4YecKux U
€CTECTBEHHOHAYYHBIX AUCITUILIMH.

Heap aucuuniauHbl — NpuoOpeTeHrEe CTYJEHTaMHM 3HAaHWA O CTPOEHUU OPTaHUYECKUX
COCIMHEHUHM, OCHOBHBIX XHUMHUYECKMX CBOMCTBaX pa3JIMUYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUH 1 METO/IaX UX MOJyUYeHUsl, KaK MPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

3agauu JUCUMIUIMHBI — (QOPMUPOBAHUE MPEACTABICHUI O TEOPETUYECKHX OCHOBAX
COBPEMEHHON OPraHUYeCKOWM XUMHUH, O (PU3NUECKHX W XUMHYECKHUX CBOWCTBAX, METO/IaX
MONy4EHHUs] Pa3jMYHBIX KIJIACCOB OPTraHUYECKUX COCAUHCHHH;, NpUOOpPETCHHE HAaBBIKOB
NPUMEHEHUS TEOPETHUYECKUX 3aKOHOB K PEIICHHUI0 MPAKTUYECKHX 3aJad XUMHYECKOU
TEXHOJIOTMH OPTraHUYECKHUX BEIIECTB; O3HAKOMJICHUS CTYJIEHTOB C OCHOBHBIMU TE€OPETUUECKUMHU
MPEJCTABICHUSIMH OpPraHMYECKON XMMHH; O3HAKOMJIGHHS C XHMHUYECKHMH CBOWCTBAMU
OCHOBHBIX KJIACCOB OPraHUYECKHX COCAMHEHUM, BKIIOYAs, SJEMEHTOOPraHWYEeCKue U
OMoOpraHNYecKre COEIMHEHHUs; OOy4YeHMs OCHOBHBIM METOJaM IUIAaHUPOBAHUS CHUHTE3a
OpPTaHMYECKUX COCTUHEHUI Ha OCHOBE TOJYYCHHBIX 3HAHUH OO0 OCHOBHBIX XUMHYECKHX
CBOMCTBAX KJIACCOB OPraHUYECKUX COECTUHEHUI.

JucuumimHa «Opranudeckas XuMus» mpenogaercs B 2 U 3 cemecrtpax. KoHTpousb
yCIEeBAaeMOCTH CTYJEHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PabGouass mporpamMMa MUCHUIUIMHBI MOXET OBITh peaan3oBaHa C MPUMEHEHHEM
JIEKTPOHHBIX O00pA30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOydYeHHUs TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUITJIMHbI
W3ydenue AUCHUIUIMHBI HAPABICHO Ha NMPHOOpPETEHHE CIEAYIONMX KOMIEeTeHUMil U
HHAUKATOPOB UX JOCTUKCHUA:

YHI/IBepcaJIbeIe KOMIICTCHIIMHA U MHIUKATOPLI UX TOCTHKCHUA

HaumenoBanue
KaTeropuu Kot it namveroarie YK Ko u HanMeHOBaHHME WHIMKATOPA
(rpymmbl) noctmxenus YK
YK
VK-I1. Cnocoben | YK-1.1 3Haer METOIbI ITOMCKA,
OCYIICCTBIIATH MOWCK, | KpUTHYECKOTO ~ aHalW3a W CHHTE3a
CucremHoe u KPpUTHYECKHA  aHaMM3 U | UHQOpPMALUK, MPUMEHEHUS CHCTEMHOTO
KPUTHYECKOE CUHTE3 nH(pOpMaInY, | IOJX0Ja, OCHOBAHHOTO HA HAYYHOM
MBIIILICHUE MPUMCHSITh CUCTEMHBIH | MUPOBO33PEHUU TIPU PEUICHUH 3a/1a4
MOJNXOJ  JUIA  pemeHus | npoheCCHOHATLHOM IesTeIbHOCTH,
MOCTaBJICHHBIX 3aJ1a4.
VK-8 CnocobeH co3maBars YK-8.2 3Haer xapakTep BO3ICUCTBUS
be3onacHocTh Y TIOJIZICPKUBATH B BPE/IHBIX U OMACHBIX (DAaKTOPOB Ha
JKU3HEAEITCIIBHOCTH | IMOBCEIHEBHOM JKU3HH H B YeJIOBEKa U MPUPOTHYIO CPEIY, METOIBI
npodeccuoHaTbHON 3alIUTHI OT HUX IPUMEHHUTEIBHO K cdepe
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NesITeIbHOCTH 0€30TacHbIe
YCIIOBHS
KU3ZHEESITEIbHOCTH IS
COXpaHEHUS MPUPOTHON
cpenbl, o0ecneYeHUs
YCTOWYHBOTO Pa3BUTHUS
o011ecTBa, B TOM YHCJIE MIPH
yIpo3€ U BO3HUKHOBEHHUH
YpE3BbIYANHBIX CUTYALUN U
BOCHHBIX KOH()JIUKTOB.

cBOEH MpodeccnoHabHOM IeATETHbHOCTH.




HpO(l)eCCI/IOHaJIBHLIe KOMIICTCHIMN U HHIANKATOPbI UX TOCTHIKCHHUSA

3agaua
npodecCHOHATbHON
JESITEIIbHOCTH

OO0BEKT Ui
o0JracTe
3HAHUS

Kon u
"HauMmenosanue I1K

Kox u HaumenoBanue
WHIUKaTOpa
noctmxkenns [IK

OcHoBaHue
(mpoeccronanbHbIH
CTaHJapT, aHAJIU3 OIBITA)
O0600uIeHHBIE TPYI0BbIE PYHKIIUU

Hay4Ho-ucciienoBareJibCKuil TN 32124 NPo¢ecCHOHAIBLHOM 1eATeJIbHOCTH: Op

raHU3AIMOHHO-YIIPaBJIeHYeCKHii

- o0yueHnue pabounx u

CITy»alux TpeOOBaHUSIM

0e30I1acHOCTH;

- OpraHu3alus u y4acTue B
ACATCIIbHOCTH 110 3allIUTC
YeJoBeKa U OKPY Karollei

Cpeabl Ha ypOBHE
MIPOU3BOJICTBEHHOTO
MPEATIPUSITHS, a TAKIKE
NesITeNIbHOCTH
MIPEATIPUATUH B
Ype3BbIUAHBIX
CUTYaIUsX;

- ydacTue B pa3paboTke

HOPMATUBHBLIX IIPAaBOBLIX

aKTOB IO BOIPOCAM
o0ecreueHus

0€301acHOCTH Ha YPOBHE

IIPOU3BOJICTBEHHOTO
MIpePHUATHS;
- OCYIIECTBIIEHHE

roCy/IapCTBEHHBIX MEp B

o0OJ1actu o0ecneueHust
0€30IIaCHOCTH.

CKBO3HbBIE BUIEI
npodeCcCHOHATbHON
JeSITeIbHOCTH
(cdepa
TUTAHUPOBAHMSI,
OpraHu3aIuiy,
KOHTPOJIS U
COBEpIIECHCTBOBAHUS
IIPUPOJOOXPAHHOU
JESITEIbHOCTH B
IIPOMBIIIJIEHHOCTH).

[1K-3
Crnocoben
pa3pabarbiBaTh |
BHEZIPATH
MEPOIPUATHS o
MTOBBIIICHUIO
3¢ heKTHBHOCTH
MPUPOIOOXPAHHOU
JESITENIbHOCTH
OpraHu3aluy,
IIpeIyIPEXKACHUIO
BO3HUKHOBEHHUS
YpE3BbIYANHBIX
CUTyalHi
IIPUPOJIHOTO u
TEXHOTEHHOTO
XapakTepa

[1IK-3.3 Bnageer
HaBBIKAMU BBIABIICHUS
Y aHaJIM3a MPUYUH U
HNCTOYHUKOB
aBapUHBIX BEIOPOCOB
1 cOpocoB
3arpsI3HAOINX
BELICCTB B
OKpYXKarollylo cpeny, a
TaKkKe
IpeynpexIeHUs
BO3HUKHOBEHUS
YpE3BbIYANHBIX
CUTYyalMil TPUPOIHOTO
Y TEXHOTEHHOTO
Xapakrepa.

[podeccnonanbHbil cranaapT «CHEUATUCT 110
AKOJIOTUYECKOM 0€30MacHOCTH (B
MPOMBILIIEHHOCTH )», YTBEPKACHHBIN MPHKa30M
MunuctepcTBa TpyAa U COLMATBHOM 3alUThI
Poccwmiickoit deneparmu ot 7 centsaopst 2020 r.
No569H (kon TIC 40.117)

O06o0061eHHas TpynoBast pyHKIUSA
C. Pa3paboTka 1 npoBeicHUE MEPOTIPUITHN 110
MOBBIIIEHUIO 3(pPEeKTUBHOCTH
MPUPOTOOXPAHHOM JEITEILHOCTH OpraHU3aI|H.
C/04.6. YcraHoBIeHHE IPUYMH U TTOCIEACTBUI
aBapUIHBIX BEHIOPOCOB U COPOCOB
3arpsI3HAIOIIMX BELIECTB B OKPYKAIOILYIO
cpeny, MOArOTOBKA MPEI0KEHHI 110
NPENYIPEKACHNIO0 HETaTUBHBIX MOCIIEICTBHIH.
(ypoBeHb kBanmuduKaIum — 6)




B pesynbrare nzyueHus JUCIUIUIMHBI CTYACHT OaKkaaBpuara JOJDKEH:

Buame:

— TEOPETHUYECKHE OCHOBBI CTPOCHHMS UM CBOKMCTB PAa3JIMUHBIX KIJIACCOB OPraHMYECKHX
COCITMHCHMIA;

— CIOCOOBI TIONYYEHHUS M XHMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPTaHMYECKUX
COCITMHCHMIA;

— OCHOBHBIC MEXaHU3MBI ITPOTEKAHUS OPTaHIMUECKUX PEaKITHIA;

Ymemn:

— MPUMEHATh TEOPETUYECKUE 3HAHUS IS CHHTE3a OPTaHWYECKUX COCAMHEHUH Pa3TUIHBIX
KJIACCOB;

— aHAIM3UPOBATH U TPE/ICKA3hIBATh PEAKIIMOHHBIC CBOMCTBAa OPTaHMUECKIX COCTMHEHUIA;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYECKUX COCAMHEHUM, 3a/1aHHOTO CTPOCHHUS;

Bnaoemn:

— OCHOBaMH HOMEHKJIATYPbI ¥ KJIacCH(PUKAIIMN OPraHUYECKUX COSIUHECHU,

— OCHOBHBIMHU T€OPETHUECKUMH TIPECTABICHUSIMH B OPraHUUECKOW XUMHUH,

— HaBBIKaMH OOOCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTYYESHUS] OPTaHMYECKUX BEIICCTB.

3. OFbEM JUCIHHUILIAHLI U BUJbl YYEBHOU PABOThHI

Cemectp
Bceero
. 2 ceMecTp 3 cemecTp
Bun yuebHol paboThI A A A
3F Kan | ap K| Kajl.
9. . 4. 9.
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHas padora — ayinTopHbBIE 3,11 112 1,33 48 1,78 64
3aHATHS:
Jlexiun 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,89 176 1,67 60 3,22 116
KoHTakTHas camocTosTenbHas pabota 0.4 0.4 i
gélmml{ uz YII ons 3au / 3au ¢ oy.) 489 167 3.22
aMOCTOSATEIILHOE U3YUEHHUE Pa3/IeIioB 175.6 596 116
JUACIIUIIINHEI
Buabl KoHTpOJIA:
Buo koumpona uz YII (3au / 3au c oy.)
IK3aMeH 1 36 - - 1 36
KoHTakTHass paboTra — MpOMEXyTOUYHAs
0,4 - 0,4
arrecranusa 1 - 1
IToaroToBka K SK3aMeEHY. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoJIA: - IK3aMeH
OLIEHK O




Cemectp

Bcero
. 2 ceMecTp 3 cemectp
Bun yuebnol paboThl A A A
3F CTp. 3E CTp. | ap CT
9, q, p. u.
OO6m1ast TpyA0€MKOCTh TUCIUILIMHBI 9 243 3 81 6 162
KonTakTHas padora — ayiuTopHbIE 3,11 34 1,33 36 1,78 48
3aHSTHS:
Jlexiun 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ausrus (113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTesibHas padora 4,89 132 1,67 45 3,22 87
KonrakTHas camocTosTenbHas pabora 03 03 i
glmml( uz YII ons 3au / 3au ¢ oy.) 489 167 322
aMOCTOSITEIIbHOE N3yUeHHE Pa3/eioB 1317 447 87
JIACIIUILTUHBI
Buabl KoHTpOJISA:
Buo konmponn uz YII (3au / 3au c oy.)
IK3aMeH 1 27 - - 1 27
KonrtakTHas pabora — mpoMeKyTOuYHas
0,3 - 0,3
arTecTarus 1 - 1
IToaroToBka K 3K3aMeHy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpoOJIs: 9k3aMeH

OLICHKOM




4. COAEP KAHUE JUCIIUITJINHbI

4.1. Pa3zgenanbl JMCUMILIMHLI U BUABI 3aHATHI

AKkazeM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B
Ne Pa3gen nuciUIIMHbBI Bcero ng)oﬁr;r Jleknuu ng)oﬁr;r Mpar. ng)oﬁr;r J120. ng)oﬁr;r Cam.
n/n ) ’ ) ’ 3aH. ) " | paboThI ) " | pa6ora
(npu (npu (npu (npu
Hanuuuu) Haauuuu) Haauuuu) Haauuuu)
2 ceMecTp
Pasnea 1. Beenenune. Teopus
1. | XUMHYeCKOro CTPOEHUs U U 44 - 6 - 14 - - - 24
HacbllIeHHBbIE yrieBoaopoas! (YB).
1.1 | IIpuposa XMMHUYECKOH CBSI3U 16 - 2 - 6 - - - 8
1.2 | AnkaHbl 10 - 2 - 3 - - - 5
1.3 | Crepeouzomepust 9 - 1 - 3 - - - 5
1.4 | IluxmoaakaHbl 9 - 1 - 2 - - - 6
2 Pa3znea 2. HeHacbllieHHEIE 39 ) 7 ) 12 ) ) ) 20
YIJIEBOAOPO/IbI
2.1 | AnkeHbI 15 - 3 - 6 - - - 6
2.2 | AIKuHBI 10 - 2 - 2 - - - 6
2.3 | AnKagueHbl U NOJIMEHEI 14 - 2 - 4 - - - 8
3. Pa3znen 3. ApomaTnueckue 25 ) 3 ) 6 ) ) ) 16
coeIMHEeHUs
3.1 | Teopust apoMaTUYHOCTU 8 - 1 - 1 - - - 6
3.2 | CoenuHeHUs1 OEH30IHHOTO psiJia 17 - 2 - 5 - - - 10
3 cemectp
4. Pa3znen 4. 'anoreHonpounsBoaHbIe. 7 ) 14 ) 14 ) ) ) 43
CnupTsl, eHO0JIbI, NPOCThIe 3PUPBHI
4.1 | I'anoreHonpou3BOIHbIC 11 - 1 - 2 - - - 8
4.2 | DneMEHTOPraHNYECKUE COEAUHECHUS 12 - - 4 - - - 3
4.3 | Couprsl 16 - 4 - 4 - - - 8
8




4.4 | ®eHONBI 12 2 2 8
4.5 | Ilpocteie 3¢pupsl 10 1 1 8
4.6 | DIOKCHUCOCINHCHHUS 10 1 8
Pasznen 5. Aanbaeruabl, KeTOHDI.
5. | KapOoHoBbIe KHCJIOTBI H HX 70 12 12 46
NMPOM3BOIHbIE
5.1 | Anpaeruansl U KETOHEI 20 4 4 12
5.2 | OngHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI. 16 2 2 12
DYHKITMOHAIILHBIE MPONU3BOHBIC
KapOOHOBBIX KHCIIOT:
5.3 | rajoreHaHTHAPHUIBI (AIMIITATIOTCHUIBI ), 18 4 4 10
AHTUPUIIBI, CIIOKHBIE (DUPBI, AMUJIB,
HUTPHIIHL.
5.4 | MHOrOOCHOBHBIE KAPOOHOBBIE KUCIIOTBI 8 1 1 6
5.5 | 3ameniénHble KAPOOHOBBIX KHUCIIOT 8 1 1 6
6. Pa3nen 6. AzoTcoaepxkamme 39 6 6 27
coeMHEeHUs
6.1 | Hurpocoenunenus 9 1 1 7
6.2. AMMHBI 16 3 3 10
6.3 | A3a- 1 1Ma30COETUHEHNA 14 2 2 10
HUTOTI'O 288 48 64 176
IK3aMeH 36
HUTOI'O 324




4.2 Conepxxanue pas3aejioB QM CIUATNIINHbBI
Pa3znesn 1. Beenenue. Teopusi XMMMYECKOr0 CTPOCHHSI M M HACBIIIEHHBbIE YIJIEBOJOPOIbI
(YB).
1.1. Ilpupoaa XxuMHUUECKOU CBSI3U

[Ipeamer opranmveckoil xumuu. Teopusi Xumudeckoro crtpoenus. Kiaccudukamms
opraHuyeckux coeauHeHui. @OyHKIUMOHaAIbHBIE Tpymibl. OCHOBHBIE KJIacChbl W PSJIBL.
CtpykTypHble n30Mephl. [IpaBuia HOMEHKIATYPHI.

IIpupona xosameHTHOM cCBsA3u. Dopmynsl JIbrouca. PopmanbHbiil 3apsa. Teopus
ruopuanzanuu AO. Teopus OTTaIKWBaHUS AJIEKTPOHHBIX map BasieHTHOH o0onouku (ODI1BO)
dbopma Morekyn. ATOMHO-OpOUTaNIbHBIE MO, DPPEKTh B oprannyeckoit xumuu. [Tonstre o
MEXaHU3ME XMMHUYECKOW peakuuu. [IpomexyTodHble COCAMHEHUS M YaCTHUIbl OPraHUYECKHX
peaKuHuii.

1.2 Anxanbl

l'omonornueckui  psn. Hzomepus. Howmenkiarypa. CrocoObl  TOy4YEHUSI.
[IpoctpancTBeHHOE (KOH(pOpPMAIIMK) U AJIEKTPOHHOE cTpoeHue. dusnueckue cBoiicTBa. OO0mas
XapaKTepUCTHKA PEaKIIMOHHON CIIOCOOHOCTH. Peakiuu rajoreHupoBaHUs, MEXaHU3M pPEeaKIuii
PaauKAIBHOIO 3aMelleHUs. BinsHue CTpOEHHMs anKaHa M MPUPOJBI raJoreHa Ha HalpaBJICHUE
3aMeIIeHusl. DHepreTudeckuii npoduiab  peakiud, MOCTyJaT X3MMOHHAA. Peakiuu
cynbdoxjgopupoBanus U HUTpoBaHus (Mo KoHOBanoBy), MEXaHU3MBI pEaKIUid U OCOOCHHOCTH
MPOTEKAHUS.

1.3 Crepeounzomepust

Tunel  cTepeon3oMepoB: KOH(OPMEpBI, TEOMETPHUYECKHE H30MEphl, DHAHTHOMEPHI.
Onrtuueckass M30MepHUsl. XHUPAIbHOCTh. OJHaHTHOMEpHL. Pamemudeckas cmech. CrocoOb
MPOCTPAHCTBEHHOTO H300PKEHUSI ONTUYECKHX H30MepoB. OTHOCUTENbHAss W abOCONMIOTHAs
koHpuryparuu. [lpoekmmu dumepa. D,L-Homenknarypa. R,S-Homenknartypa. Ilonsitue 00
ONTUYECKON aKTUBHOCTU COETMHEHUH C IBYMsI aCHMMETPUUECKUMU LIEHTPaMHu.

1.4 I{uknoankaHbl

l'omonornueckut  psn. Nsomepus. Howmenkiarypa. Croco0Obl  TIOTy4YEHUSI.
[IpocTpancTBeHHOE M 3JeKTpoHHOE cTpoeHne. Kondopmaruu. TUIbl HanpsHKEHUH B IHKIAX
(yrmoBoe, TOPCHOHHOE, TpaHCaHHYJspHOE). OTHOCUTENbHAs YCTOWYMBOCTH IIUKIIOAIKAHOB.
®dusnueckue cBoicTBa. [loTeHIManbl HMOHM3AIMKM W DJIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTepUCTHKA peakUOHHOU crocoOHocTH. KoHpopMauu nukIorekcana. JKBaTOpHaIbHbIC
U aKcHaJbHble CBA3U. lIpocTpaHCTBEHHas HM30MepHsl 3aMELIEHHBIX LHKIOreKCaHoB. Peaknun
UKII0aKaHOB. (OCOOGHHOCTH peaklnuii MallbIX [HKJIOB. BakHelmwe mpeacTaBUTeNu:
LUKJIONPOIAH, IUKJIONEHTaH, HUKIJIOT€KCaH.
Pasnen 2. HeHachlleHHbIE YTII€BOI0POIbI

2.1 AnxeHnsl

I'omonornueckuit psa. M3omepus. Homenkinarypa. CrnocoObl momyyeHus. Peakimun
JIETUAPOTAIOTCHUPOBAHUS H  JETUApaTanuu, mpaBwio 3aineBa u [odmana. Peakuum
BOCCTAHOBJIEHUs alnkUHOB. I[IpoctpancTBeHHOE cTpoeHue. Pu3nMyeckue CcBOMCTBA. Peakumu
ankeHoB. Peakuuu »NeKTPOPUIBHOIO MNPUCOENUHEHUS: OpOMHpOBAHHUE, YCIOBHUS PpEaKIIUU,
CTepeocnepUIHOCTbD, PUCOSTUHEHNE BOTHOTO PacTBOpa OpoMa M XJIopa, OCOOCHHOCTH peakluu
XJIOPDUPOBAaHUS, MeXaHu3M. Peakumm  TUAPOTaJIOTEHUPOBAHMS,  MEXAHW3M,  IPABUIIO
MapKOBHUKOBA, €ro TEOPETHYECKOe OOBSCHEHWE W  COBPEMEHHas  (OpMYITUPOBKA.
[IpucoenuHenue rajaoreHoBOJOpOAa K 3aMEIIEHHBIM alKeHam, coaepxkamum /- m DA-
3aMECTUTENM, W3MEHEHHE HalpaBleHUs NPUCOCAUHEHHUs. Peakuus NpUCOEIUMHEHUS BO/IbI,
MEXaHU3M pEeaklVH, MEePErpynnupoBKU. Peakin OKCUMEpKYpHUpPOBaHUA-IEMEPKYPUPOBAHUS U
ATKOKCUMEPKYPUPOBAHUSI-IEMEPKYPUPOBAHUS, MEXaHM3M peaknuu. [ uapoOopupoBaHue
AJIKEHOB, MEXaHMU3M peakluu. BiausHue crpoenus ankuindopaHa Ha perHOXUMHUIO PEeaKIIUu.

CBobOosHOpaaMKaNbHOE  MpPHUCOEIUHEHHE OpomMoBomopona  (MepeKucHbId 3¢ dexT
Kapama), mexanusm peakiuu. Peakiuu paaukaabHOTO 3aMeIlleHUs] aJIKEHOB, MPOTEKAIOLINe ¢
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COXpaHEHHWEM JIBOMHOW CBS3M: QUTMIBLHOE TaJlOTeHHpOBaHME (XjopupoBaHue 1o JIHBOBY,
OpomupoBanue peareHToM NBS), MEXaHU3MbI PEaKIIHiA.

Peakuuu ruipupoBaHus aJKE€HOB B YCIOBUSIX T€TEPOr€HHOr0 Katanusa. Peakunu 2n+2m-
LHUKJIONPUCOECTUHECHHUS.

Peakuuyn MArkoro OKHUCIIEHHSI QJIKEHOB: OKHCIEHUE aJKEHOB B IPHUCYTCTBHM COJEHN
nawaaus  (Bakep-mpomecc). OmnokcuaupoBaHue —ankeHoB (peakuust [lpunekaeBa) ¢
MOCIEAYIOIIUM PACKPBITHEM 3MOKCUTHOTO LUKIIA (aHmu-TUTUIPOKCUIIUPOBaHNE ankeHoB). Cun-
TUTUAPOKCUIIMPOBAHUE AJIKEHOB: peakiusi Barnepa, a takxe okucienue okcuaom ocmus (VIII)
C TIOCJIEAYIOUUM BOCCTAHOBJIEHUM. O30HONM3 AJIKEHOB C IMOCIEAYIOIIUM BOCCTAHOBIICHUEM,
3aBUCHUMOCTh CTPOCHHS MPOIYKTOB O30HOJIM3a OT YCJIOBUU BOCCTaHOBIICHHUS. TpaHchopMmarius
QJIKEHOB B aJIbJACTUbI, KETOHBI U KAPOOHOBBIE KUCIIOT.

lanpodopmunmpoBanne anKeHOB, MONTY4YCHHE anbaeruaoB. [loHsTHe 0 KapOeHax
croco0ax MX MOJTyYeHHUs.

2.2 ANKUHBI

l'omomornueckuit  psg.  M3omepusa.  Homenknarypa.  CnocoObl  MOMyYeHHS.
[IpocTpancTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pusnueckue cBoicTBa. [loTeHIIMaNbl HOHU3AMT
U DIIEKTPOHHOE CPOJACTBO, OOIIas XapaKTEepHCTHKA PEaKIMOHHOW crocoOHocTh. Peakuuun
ankuHOB. Peakimu 31eKTpOUIBHOTO NPHUCOEAMHEHUS, UX MEXaHU3Mbl U CTEPEOXUMHUSL.
HyxneodunsHoe mpucoenuHenwe K anmkuHaM, wmexaHusMm peakinuu. CH-KucnotHocts
TEPMUHAJIBHBIX AaJKWHOB, I[IOJyYEHUE HATPUEBBIX, JMUTHUEBBIX, MAarHUEBBIX, MEIHBIX H
cepeOpSIHBIX MPON3BOAHBIX ATKMHOB. ATICTHIICHUBI, CTPOCHHE U CBOKCTBA. CTEPEOCEIEKTHBHOE
BOCCTAHOBJICHUE QJIKWHOB: TE€TEPOr€HHOE TUAPUPOBAHHE AJKWUHOB M BOCCTAHOBJICHUE
HICJIOYHBIMM  METaJUIAMU B JKUJAKOM ammuake. Onuromepusanus anetrwieHa. OKuCIEHUE
AJIKUHOB.

2.3 AnkagueHsl ¥ DOJIUEHBI

I'omonornuecknit  psna.  Kmaccudukamus.  M3omepus. Homenkmnatypa. CrocoObl
noJly4eHusl. AJUUIEHbI. AJIKQAUEHBI C CONPSKEHHBIMU JABOMHBIMU CBsI3sIMU. [IpocTpaHcTBEHHOE U
3JIEKTPOHHOE CcTpoeHune OyTta-1,3-muena. Xapaktepuctuka csizeid. Comnpspkenue. OrneHKH
DHEPruu CONpsDKeHUs. Pusnyeckue cBoMcTBa. lloTeHUMaNbl WMOHHU3AUUM M DIIEKTPOHHOE
CPOJICTBO, O0IIIasi XapaKTEPUCTHKA PEAKITMOHHON CTIOCOOHOCTH.

Peakumu anka-1,3-nueHoB. OcobeHHOCTH peakmuii npucoenunenus: 1,2- u 1,4-
(compsbkeHHOE) TpucoearHeHHe. MexaHu3mbl peakuuid. [loHSATHE O KHHETHYECKOM U
TEPMOJMHAMHYECKOM KOHTPOJIC PEaKIUi 3IeKTPOPUILHOTO TMPUCOCTUHEHUS K aJIKEHaM.
Baxneitmme npeacraButenu: 0yra-1,3-1ueH, MUKIONEHTAIUCH, ITUKIIOATKATUEHBI.

[ToHsiTHE O TWEPUIUKINYECKUX pEAKIHSIX, HX OCOOCHHOCTH U KJIAacCHU(UKAIIHSL.
Huxnonpucoeaunenue. [luknoagumepuszanns ankeHoB. Peakiuu dunbca-Anbaepa. Konuenmms
rpaHUYHBIX  opOuTaneil. Mcmonb3oBanme peakumu  Junbca-Anpaepa Ui CHHTE3a
OMIMKIMYECKUX M TOJUIUKIMYECKUX COECTUHEHHH. DNEeKTpolMKINYecKue peakiuu. [IpaBuio
Byasopna-Xodpmana. 3aBUCHMOCTh CTEPEOXHUMUHU MTPOAYKTOB JIEKTPOLUKIN3AINH OT YCIOBHUMA
OCYILECTBIIEHUS MPOLIECCa.

Pa3nes 3. ApomaTnyeckue coeJUHEHHUS.

3.1 Teopuun apoMaTUYHOCTH.
CoBpeMeHHBIE TIPEACTABICHUS O CTPOEHUU OeH3071a. ApOMaTHYECKH XapakTep OeH3o0Ja.
Oueprus conpspkeHus. OOIMe KpUTEpUn apOMaTUIHOCTH.
3.2 CoenuHenust 0€H30JILHOTO psifia
N3omepus. Homenkmnarypa. CrnocoObl momydenusi. [IpocTpaHcTBEeHHOE U 3JIEKTPOHHOE
ctpoenne. dusndeckue cBocTBa. [loTeHIMATBI HOHU3AIMU M 3JIEKTPOHHOE CPOJICTBO, OOIIas
XapaKTepUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.
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Peakuuu panukaiabHOrO NMPHCOEIMHEHMs XJIOpa M 3aMELIeHHs B roMoJiorax OeH3o0Ia.
Karanutnueckoe ruapupoBanue apeHoB. BoccraHoBieHue apeHoB 1o bépuy. Oxucnenue
JIKUIIOEH30J10B.

Peakuum  snextpodmibHOro  3amemieHus.  Peakumm  OeH30i7a:  HUTpOBaHHE,
rajJloreHUpOBaHue, Cyab(UpOBaHKE, ATKWIMPOBaHUE U auuiaupoBaHue no dpunento-Kpadrey.
VYcenoBust peakuuid. Craguu oOpazoBaHHsl M CTPOCHUE 3NMEKTPO(UIBHBIX areHTOB. Msrkue u
)ecTkue ekTpodipl. Mexanusm peakuun Sg2(Ar). n-Kommnekcbl. CTpoeHre G-KOMILIEKCOB.
OHeprerudeckass auarpamma peakuuu. CxopocThaumuTHpytomas craausd. Kunetnueckuit
n30TonHbIN 3¢ dekt. IloHATHE 0 KMHETHYECKOM U TEPMOJUHAMHYECKOM KOHTPOJIE PEAKIMH
OMMOJIEKYJIIPOTO 3JEKTO(QMIBHOTO 3aMEIeHUs] B apOMaTHYEKOM psALy Ha MpUMeEpe peakiuu
CyJb(UPOBAHMUS.

Bnusnue 3amecturtesneil B OEH30JbHOM KOJIBIIE Ha HAIpaBlICHHE U CKOPOCTh PEaKIIMA
EKTPO(UIBHOTO 3aMELEHNS: aKTUBUPYIOIINE U I€3aKTUBUPYIOIINE 0pmo-/napa-opueHTaHThl ,
N€3aKTUBUPYIOIIME Mema-OpueHTaHThl. OpHeHTHpylollee JeHCTBUE 3aMECTHTENEH  Kak
OTpaKEHHE DHIEKTPOHHOTO CTPOCHHMA G-KomIuiekca. Jlpyrue ¢akTopsl, BIUSIOIMIME Ha
COOTHOIIEeHHEe u30MepoB. CoriacoBaHHas M HECOIVIACOBAHHAs OpUEHTaLus JBYX U Oonee
3aMECTUTEIICH.

Pa3znen 4. I'ajioreHOoNMpou3BoAHbIE U META/JIOOPTraHU4YecKue coequHeHus. CnupThl,
¢enoubl, pocThie 3GUpPHI.
4.1 I'anoreHONpoOU3BOIHBIE

Knaccudukanms. Homenknarypa.

Anxun- wu ammwirainoreHuabl. M3omepus. Homenknatypa. CrocoObl momydyeHHS.
[IpocTpancTBEHHOE M 3JIEKTpOHHOE cTpoeHue. Pusnueckue cBoicTa. [loTeHIIMANbl HOHU3AT
U 3JICKTPOHHOE CPOJACTBO, 00IIast XapaKTePUCTHKA PEAKIIMOHHON CTIOCOOHOCTH.

Peakuuu Hyki1eo(QuIbHOrO 3aMEIICHHsS y HACBIIIEHHOIO aToMa M AIUMHUHHPOBAHMSL.
[TonsiTne HyKICODUIBHOCTH W OCHOBHOCTH pEareHTOB. AMOHUACHTHBIE HYKJICO(DUIbHBIC
peareHThbI.

bumonexkynspHblii MeXaHU3M HYKJICO(DWIBHOTO 3aMerieHus (Sn2). BnusHue oTaenbHbIX
(GakTOpOB Ha PEAKIMOHHYIO CHOCOOHOCTh TaJOT€HONPOU3BOIHBIX: CTPOCHHE CyOCTpara,
XapakTep YXOMASIIeH TpYIIbl, CHJIa HYKICOQHILHOTO peareHTa, NpPUpOJia PACTBOPUTEIIS.
Crepeoxumus peakiiuii Sn2.

MOHOMOIIEKYJISIPHBI MEXaHU3M HYKJICO(MWIHHOTO 3aMelleHHs. BIMsHUE OTIENbHBIX
(GakTOpOB Ha PEAKIMOHHYIO CIOCOOHOCTh TaJOT€HONPOU3BOIHBIX: CTPOCHHE CyOCTpara,
IpHUpO/Ia HYKICOPWILHOTO areHTa W pacTBOpUTeNsa. AnumoduibHb Katanu3. CTepeoxumus
peakumii Snl.

BrusHue pacTBopuTensT Ha HaNpaBleHWE M CKOPOCTh peakmuid HYKICO(OUIHLHOTO
3aMelIeHHUS.

Peaknum  snuMuHMpoBaHus.  P-OnumubupoBanue. Mexanmsmbl  E1 u E2.
bumonekynspabiii Mexanusm otmierieHus (E2). Binusiaue otnenpHBIX (akTOpoB (CTPYKTypa
cyOcTpara, mpupoaa peareHTa U pacTBOPUTENsI, TEMIEpaTypa) Ha PEaKIHMOHHYIO CIIOCOOHOCTH
rajoreHanikaHoB. Crtepeoxumus peakiui E2. HanpaBnenue peakuuii OTIICTUICHUS: MpaBUia
3aiiiea u [opmana. DaxToppl, BIUAIONIME HA HANpaBICHHE pPEAKUUNA OTLICTIIICHHUS:
YCTOMYMUBOCTH alikeHa u crepudeckue 3 dextol. Konkypenmus peakuuii Sn1 u E1, SN2 u E2.

Bunwmnranorenunpl. CrnocoOpl  monydeHus. OCOOEHHOCTH CBSI3U  YIVIEPO/-TaJOTeH.
PeakunonHas crnocoOHOCTh B peakIMsIX HYKJICOPHUIBHOTO 3aMeleHUs, 3JIMMUHUPOBAHUS,
ANIEKTPOPUIBHOTO MTPUCOCTUHEHHUS.

ApoMaTuyeckue rajaoreHonpous3BojaHble. (OCOOEHHOCTH CBSA3U YIVIEPOJ-TAJIOreH W
peakuuMyd  3aMelIeHUs TrajoreHa. MexaHW3M 3aMeIleHUsT TaJloreHa B aKTUBHPOBAHHBIX
rajoreHapeHax (Sn2(Ar) wim MexaHWU3M TPHUCOCIUHEHHSI-OTIICIUICHHs ). HeakTuBupoBaHHBIC
TaJIOTEHONPON3BOIHBIE APOMATUYECKUX YTIEBOJOPOIOB;, APWHOBBIM MEXaHU3M 3aMEIIeHUs
rajioresa (MeXaHu3M OTILEIUICHUS-IPUCOECTUHEHHS ). DJICKTPOHHOE CTPOECHUE apUHOB.
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4.2 DneMeHTOpPraHUYeCKUEe COCTMHECHUSL.

Tunsl cBA3€H B AJIEMEHTOPraHUYECKUX COCIMHEHUAX. XapaKTEPUCTUKA CBA3EH yIIIEpOa-
3JIEMEHT B 3aBUCUMOCTH OT IIOJOKEHHs 3yeMeHTa B llepuogumyeckoil cucTeMe 3JIEMEHTOB.
Meramioprannyeckue coenuHenus. Homenknarypa. CrnocoObl TOJMy4YeHUS JHUTUH- |
MarHuiopraHndeckux coenuHeHui. Peakuust ['punbspa, mexanusm. CTpOoeHHE pPEaKTHBOB
'punbsipa B KpUCTAUIMUECKOM COCTOSSHUM M B pacTtBope. X peakuuu ¢ COEOUHEHUSMH,
COZIepXKAaIMMH aKTUBHBIM aTOM BOJOpPOJAA: KHUCIOTAMM, CIHMpPTaMH, aMUHaMH. Peakumm c
KapOOHUJIbHBIMU  COCIUHEHUSAMHU  (IMOKCHUAOM  YyIriepoja,  aibJIerujaMu, KETOHAMH).
B3anmoneiicterue ¢ Hutpuiiamu. Peakuus ['punbsipa ¢ rajJoreHugaMu pa3iIndHbIX JIEMEHTOB KAk
METO/ TOJIyYEHHUS] SJIEMEHTOPraHUYeCKHX coeluHeHuil. IIpumeHeHue IUTUHOPraHUYECKUX
COCTMHCHUH B OpraHUYeCKOM CUHTe3€e (peareHT [ mnmana).

4.3 CrupTsl.

Onnoaromubie crupThl. Knaccudukamuss u  HoMeHkiatypa. CrocoObl  MOMTydeHHS.
[IpocTpaHncTBEeHHOE W 3IEKTPOHHOE CTpoeHue. BomopoaHblie CBS3M B CHHUpPTax, BIUSHUE HA
¢usnueckue cBoiicTBa. I[loTeHuManbl HMOHU3ALUMM U JJIEKTPOHHOE CPOJCTBO; oOOIIas
XapaKkTepPUCTUKA PEAKIHMOHHOW crocoOHocTu. Xumuueckue cBoiictBa. OH-KucnorHocTs:
o0Opa3oBaHHe aIKOKCHIOB, UX CTpOEHUE U cBOHCTBA. OCHOBHOCTh U HYKJIEODUIBHOCTH CIIUPTOB
U AJKOKCHJI-MOHOB: pPEaKIMH aIKWIUPOBAHUS U alWIMpoBaHusA. Peakuus sTepudukarvm,
MexaHu3M peakuuu. [lonydenue 3pupoB Heopranudeckux KUciIoT. Peaknuu HykieoQHIbHOTO
3aMeIIeHUs] CIUPTOB: OCOOCHHOCTH peakiuii Sn1 u Sn2, peakimoHHAas CIIOCOOHOCTH,
crepeoxumus. Peaknum  snumuHMpoBaHuA.  KucnotHo-katanusupyemas — IeruApaTalus:
MEXMOJIEKYJISIpHasi ~ JIeTUApaTanus, BHYTPUMOJIEKYJSipHAs  JIETHApATalus;  MEXaHU3MBI,
peakIMoHHasl CIOCOOHOCTh, HampasieHue otmeruieHus. [IpaBuno 3aiineBa. Katanutuueckas
neruaparanus. Peaknuu cnupToB C ramoreHugamMu  ¢docdopa U cephl: MEXaHU3MBl U
crepeoxumusi. B3aumopeiicTBue cnupToOB ¢ OKcurajgoreHumamu ¢ocdopa u cepol. BnusHue
pacTBOpUTENsl Ha HANpaBiICHUE PEAKUHUH CIUPTOB C XJOPUCTHIM THOHUIOM, MEXaHU3MBbI
peakumii. OKHUCiIeHue CnupToB. B3anmoaencTBue CUPTOB ¢ IEPMAHTAHATOM KAJIUSl U OKCUIOM
mapranna (IV). Oxucnenue cnuptoB coeauHenusiMu xpoma (VI) — pearent Jlxonca

4.4 ®eHonbl

Knaccupukanus m wHomeHknatypa. CrnocoObl monydeHus. Duszndeckue CBOWCTBA.
[IpocTpaHCTBEHHOE W 3JIEKTPOHHOE cTpoeHue. [loTeHnmanel WMOHM3aMM W DJIEKTPOHHOE
CPOACTBO; OOMIasi XapaKTePUCTHKa PEaKIMOHHOW CrMOCcOOHOCTH. XWMHUYECKHE CBOWCTBA.
Peaknun ruapokcu-rpynmsl. KucnotHocts. BiusiHue 3amectuteneid B KOJIbIE HA KHUCIOTHOCTD.
ObpazoBanue (EHOKCHIOB, HX CTPOCHHE U CBOWcTBa. Peakiuu aJkuIMpoOBaHUS U
auunIupoBaHus (PEHOJOB, MeEXaHM3M peakuuu. Peaknum apoMmaTuyeckoro sjapa:
raJoreHHpOBaHNe, HUTpPOBaHHE, CylbhupoBaHue, HUTposupoBanue, Peakmus Kominbe, ee
MEXaHU3M W BIUSHHUE DPA3IUYHBIX (PAKTOPOB Ha ee pesyibTar. Peakums Peitmepa-Tumana.
B3aumopeiictBue ¢ ¢GopMambAerHIOM, MEXaHHW3M peakUud. [ UApHUpOBaHUE M OKUCICHHUE
denonoB. [leperpynnupoBky amuiIoOBBIX (meperpynnupoBka KisiizeHa) W CIOXKHBIX 3(PHUpOB
(meperpymnmupoBka ®@puca) Genonos. [[puMeHeHE B TPOMBIIIUIEHHOM OpPTaHHYECKOM CUHTE3E.

4.5 TIpocTtsie ahupbl

Knaccudukanus m wHomeHknatypa. CrnocoObl monydeHus. Du3UUecKHe CBOWCTBA.
[IpocTpaHCTBEHHOE U JIEKTPOHHOE CTPOCHHE. XUMHUUYECKHE CBoMcCTBAa. OCHOBHOCTH. Peakiuu
KHCJIOTHOTO paCIIEIJICHUs: MEXaHU3Mbl M HaIlpaBlIeHHE peakuuid pacuieryieHus. OKucieHue
KHCIIOPOAOM Bo3lyXa. [I[ppumMeHeHne B OpraHnueckoM CUHTE3E.

4.6 DnokcucoeuHEHNUs (OKCUPAHbI)

N3omepus.  Howmenkmarypa. CnocoObl  momydyeHus.  Du3NyecKWe  CBOWMCTRBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE ITUIICHOKCUIAa. XMMUYECKUE CBOMCTBA. Peakumu ¢
PacKpBITUEM SMOKCHIHOTO KOJIbLIa TOJ JACWCTBUEM pa3jIMuYHBIX HYKICO(UIbHBIX PEareHTOB.
MexaHnu3Mbl peakiMil U HalpaBJIEHUE PACKPBITUS KOJbLAa. KHCIOTHBIM M OCHOBHBIM KaTaiu3
HYKJIEOQWJIBHOTO PACKPBITUS OKCHpaHOBOro Iukiaa. [IpuMeHeHHe B  NPOMBIIIIICHHOM
OpPraHUYECKOM CHUHTE3E.
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Pa3znen 5. Anbaernabl, KeToHbl. KapOoHOBBIE€ KMCJIOTHI U MX TPOU3BOHBIE.
5.1. Anpaeruansl U KETOHEI

Knaccudukamuss u HoMeHknarypa. CnocoObl momydeHus. Duznueckue CBOKICTBA.
[IpocTpaHCTBEHHOE M DJIJIEKTPOHHOE CTpoeHHe. [loTeHnumansl HMOHU3ALMM M DJIEKTPOHHOE
CPOACTBO; OOIMas XapaKTePUCTHKA PEaKIHOHHOW CIMOCOOHOCTH. XWMHYECKHE CBOWMCTBA.
OcHoOBHOCTh. Peakiuu HyKI€OPHIBHOTO TPHUCOSAUHEHUS: OOMIMA MEXaHW3M, OCHOBHBIM H
KUCJIOTHBIM ~KaTanmm3, cTepeoxumusi. Peakiuu npucoenunenuss O-HykIeo(UIOB: BOIBI,
OJIHOATOMHBIX M MHOTOATOMHBIX CIIMPTOB, AIKOKCHUIOB; MeXaHU3Mbl peakuuid. [loHsatne o
3aIIUTHBIX TPYIIAX aNbIETUI0B U KETOHOB: OKCOJIAHBI, CIIOCOOBI MX CHHTE3a, YCTOHYHUBOCTH B
X0JIe CHHTEe3a U crocoOb! ynanenus. [Ipucoeaunenue S-Hykieouaos: ruipocynbpura HaTpUs U
THOJIOB; MeXaHW3Mbl peakiuii. [Ipucoenunenne C-Hykneo(UIOB NUAHUA-aHUOHA, ATKUHUJ-
MOHOB, METAIZIOOPTAaHUYECKUX COCTUHEHUU, UiuaoB docdopa (peakius Butrura); MmexaHu3mbl
peakumii. IlomydyeHne anaMIOBBIX M IpPONAprujIoBblXx cnuproB. Peakuuum ¢ N-
HyKJIeo(puIaMu: aMMHaKa, EPBUYHBIX U BTOPUYHBIX aMUHOB, THAPOKCUIIAMUHA, THAPA3UHOB
U ero MpOM3BOJJHBIX; MEXaHU3MBI peakiuid. Peakiuu ¢ ranoreHoHykieopuiamu. EHaMUHBL:
AIKUJIUPOBAHUE €HAMHUHOB, CONPSDKEHHOE MPUCOECTUHEHHE €HAMHMHOB K OL,[3-HEHACHIIICHHBIM
KapOOHWIbHBIM coenuHeHUssM. OTHOCUTENIbHAs PEAKIMOHHAs CIIOCOOHOCTh AllbJETUIIOB U
KETOHOB.

CH-KucnotHoCTh M KeTO-eHONbHas Tayromepus. EHonmsanms. Peaknuu c yuyacthem
OL.-BOJIOPOJTHBIX aTOMOB. Peakmuu o-TajJoreHupOBaHUS, W30TOIMMHOTO OOMEHAa W palleMH3alluy;
MEXaHM3Mbl PEAKIMW, KUCIOTHBIM M OCHOBHBIM KaTallu3 ATUX peakuuil. EHOJISAT-MOHBI, WX
CTPOEHHE U CIIOCOOBI TeHEPUPOBaHUs. J|BONCTBEHHAs peaKIIMOHHAs CTIOCOOHOCTH C€HOJSIT-HOHOB.
ANKWINPOBAaHWE W AlWIMPOBAHUE EHOJIAT-MOHOB, MEXaHHU3Mbl peakuMil. AJbIOJIBHOE
MPUCOEAUHEHNE W KPOTOHOBAs KOHAEHCALMS: MEXAHU3Mbl DPEAKLMM, KUCIBIA W OCHOBHBIN
karanu3. llepekpecTHass anbIoNibHAs KOHACHCAIUS, €€ OCOOEHHOCTM M  HEIOCTATKH.
[TepekpecTHas anbA0NbHAS KOHIEHCAIMS apOMATHUECKUX ANbJIETHI0B WiIH (OpMaiblIeruaa ¢
amudaTHIECKUMU  almbAerugaMd U KeroHamu (koHaeHcamws Kisiizena-IlImunra). Peaxius
IIepkuna, ee MeXaHU3M.

Peakumu  okucienusi: okucieHue peaktuBoM JxkoHca, peaktuBoM ToJuieHca,
coequnenusiMu  mapranna (VII), peakuus baiiepa-Bumnurepa, ee wmexanusMm. Peakuwus
Kannummapo, ee wexanusm. Ilepexkpectnas peakuus Kannunmapo. BoccraHoBieHue
aJTbJETUI0OB U KETOHOB C IMOMOIIbI0 KOMIUIeKCHBIX TuapuaoB (NaBHis, LiBH4, LiAlH4),
ocoOeHHOCTH Tmpolecca. BoccraHoBieHHe KapOOHWIBHBIX COEJUHEHUN 10 AaJKaHOB
(Boccranosienue no Knemmenceny u nmo Kuxnepy-Bonbdy).

Peaknuu apoMaTWyecKkux albJErHMAOB W KETOHOB C YYacTHEM apOMaTHYECKOro sjapa.
[IpuMeHeHre B TPOMBIIIEHHOM OPIraHUYECKOM CHHTE3E.

5.2 OgHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KHCIIOTHI.

OnHoocHOBHBIE KapOoHOBBIE KUCIOTHL. Kiaccudukamms m HOMeHkIaTypa. CrocoOb
nonydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. BogopoaHsie cBsizu B KapOOHOBBIX
kuciorax. dusnueckue cBoMcTBa. Xumuueckue cpoiictBa. OH-KucinotHocTs. 3aBUCHMMOCTB
MEXJly CTPOCHHUEM U KUCIOTHOCTBIO. Opmo-3dext. OCHOBHOCTH KapOOHOBBIX KUCIOT. Peakius
TepudUKalluU, €€ MEXaHu3M. B3auMojeicTBie ¢ aMMHUAKOM, MEPBUYHBIMA W BTOPUYHBIMU
aMUHaMH, MeXaHW3M peakiui. OOpa3oBaHWE TaJOTCHAHTHUIPHUIAOB, MEXaHU3MBI PEAKIIHM.
Peaknuy kapOOHOBBIX KHCIOT C Y4YacCTHEM O-YTJIEPOJHBIX aTOMOB: O-TAJIOTC€HUPOBAHHE TIO
I'emutro-Ponbrapry-3eIMHCKOMY, MEXaHHU3M peaKkuuu. Boccranosnenue. Peakuyn
NeKapOOKCUIIMPOBAHUSA:  JJIEKTPOIM3  cosie  KapOoHOBbIXx  kucinor 1o  KombOe,
nekapOokcunupoBanue no roma u no bopoauny-XyHcIuKKepy.

5.3 OyHKIMOHATBHBIE MPOU3BOAHBIE KapOOHOBBIX  KHCIOT:  TaJOT€HAHTHIPHIBI
(auMara’soreHubl), aHTHIPHUIBL, CI0XKHbBIE 3(UPBI, aMUIbI, HUTPUJIBL.
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Oco0eHHOCTH TPOCTPAHCTBEHHOTO U YJIEKTPOHHOTO CTPOCHUS. KHMCIOTHBIN U OCHOBHBIN
Karaliu3 B XUMHHU (PYHKIHOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX Kkucior. [loHsTHE O
HYKJICO(PUITLHOM KaTalu3e.

lanorenanruapuapl. CriocoObl nonydenus. B3ammopeiictBue ¢ BaxkHeummmu N- u O-
HykJieohpunamu (BoAa, CHUPTH, aMMHAK, AaMUHBI, THApPAa3UH), MEXaHHU3Mbl peakKlHil.
BoccranoBnenue 10 anpaeruoB no PozenmyHnay.

Cnoxunple 3¢upbl. CriocoObl momydeHus. [WaApoim3 CI0KHBIX 3(PHUPOB B YCIOBHIX
KHCJIOTO M OCHOBHOI'O KaTaliu3a, MEXAaHWU3MbI MPOLIECCOB. AMMOHOJIM3, MEXaHU3M PEAKIIHH.
Peakium ¢ MeETAJNIOOPTraHUYECKUMHU COEJUHEHUSMH, BOCCTAaHOBIIEHHE JO CIUPTOB U
aJbJIETUIOB.

AHruapuasl KapooHOBBIX KHCIOT. CriocoObl momyyeHusl. Peakiiuu aHrUApUIOB KUCIIOT.
Keren, nony4yenue u cBoMcTBa.

Hutpunel. CriocoOs! momyuenus. Kucnplii 1 Men09Hol THAPOIN3 HUTPHIOB, MEXaHU3M
npoueccoB. BoccraHoBneHNE KOMIUIEKCHBIMU TUAPUJIAMUA METAIJIOB O aMUHOB U aJIbJIETHJIOB.
B3aumonelicTBue ¢ MarHui- U JIMTHHOPTraHUYECKUMU COEIMHEHUSIMH.

Amvunel. CriocoObl momyueHws. [waponus, MexaHW3M peakiuuu. BoccraHoBieHHE [0
amuHOB. Jleruapararus amunoB. [leperpynmupoBku ['oymMana, MeXaHH3M PEAKITUH.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOrooCHOBHbIE ~KapOOHOBBIE KHCIOTHL. J[MKapOOHOBBIE KHCIOTHI KMPHOTO U
apoMmaruueckoro psna. Homenkmnarypa. CrocoObl monydeHus. Ouznueckue W XUMHYECKHE
cBoiictBa. OH-KucnorHocts. OO0pa3zoBaHue ¢GyHKIIMOHAIBHBIX TMPOW3BOAHBIX. Peakmuu,
npoTeKaroe Mpu HarpeBaHuu. [{uknnyeckrue aHrUuapUIbL: ony4yeHue, cBoiictea. [Ipumenenue
JTUKapOOHOBBIX KHUCJIOT B MPOMBIIIJIEHHOM OPTaHUYE€CKOM CHHTES3E.

MarnoHoBbIl  3¢up, crnocoObl nodydeHusi, crpoenue, CH-kucnorHocts. Peakuun
AIKWIMPOBaHUS, TUApPONU3a, JekapOookcunupoBaHus. CHHTE3bl KapOOHOBBIX KHCIOT U3
MaJIoOHOBOTO 3¢upa. Peakiuum KOHIEHCAMM MAaJOHOBOro »ddupa ¢ KapOOHUIBHBIMU
coenunenusmu (peaxuus Kuésenarens), peakuus Ponronosa.

5.5 3ameriéHHbIe KapOOHOBBIX KUCIIOT.

Knaccudukanus u HomeHnkiarypa. ['amorenzameniéaapie KuciaoT. CriocoObl MOMyUYeHus O-
U [-ranoreHo3aMenIeHHbIX KHUCIOT. [MIPOKCUKHUCIOTHI: KilacCU(PHUKAIMS M HOMEHKIATypa.
Oco0eHHOCTH CBOMCTB 0Ol-, -, Y-TaOT€H3aMEIIEHHBIX U THAPOKCUKUCIOT. JIaKTH/IBI, TaKTOHBI.
AmwuHokucioTel.  Krnaccudukamus u HoMmeHKIatypa. Peakumst PommonoBa OcobeHHOCTH
peakuuu dTepuUKAINK, AIKWIMPOBAHUS W  AIMJIMPOBAHUS aMUHOKHUCIOT. Peakmum
JINa30TUPOBAHUS.

Pasnen 6. A3oTconepxaime coeJHHEHUSI.

6.1. Hurpocoenuuenus

Knaccupukanus u HoMmeHkiatypa. CnocoObl monydeHus. I[IpocTpaHCTBEHHOE W
3JIEKTpOHHOE cTpoeHue. OOImas XapakTepucTuKa peakIMOHHON CIOCOOHOCTH. XHMHUUYECKHE
cBoiictBa. TayToMepus MEpPBUYHBIX M BTOPUYHBIX aTU(aTHUYECKUX HUTPOCOCIMHEHUH.
[IpyyuHbBl MOABMKHOCTH aToOMa BojopoAa mpu o-yriepogHom arome. CH-KucnotHocTb
NEPBUYHBIX U BTOPUYHBIX HUTPOATKAHOB U KUPHO-aPOMATUUECKUX HUTPOCOSAUHEHUN. Peakuun
co menmouyamu. CTpoeHme coJieil. B3anmopaelcTBHE HUTPOHAT-MOHOB C KapOOHUIBHBIMHU
coenMHeHUsIMU  (peakuus  AHpH). ApoMaTH4ecKue HHUTpocoeAuHeHus. Peakiuu
BOCCTAHOBJICHUSI HUTPOAPEHOB B KHMCJION M LIEJIOYHOUN cpenax. [I[pomexyTouHble MPOAYKTHI
BOCCTAHOBJICHUSI HUTPOTPYHIBI (HUTPO30COCANHEHHUSI, APUITHUIPOKCHIAMUHBI, a30KCH-, a30-
u ruapaszocoenuHeHus). CeJeKTUBHOE BOCCTAHOBJIEHHWE HUTPOTPYNIbl B AUHUTPOAPEHAX.
[IpuMeHeHre B MPOMBIILIEHHOCTH; TOKCHYHOCTh HUTPOCOEIUHEHH.

6.2. AMUHBI

Knaccudukamuss u HoMeHknatypa. CrnocoObl monydenus. Du3ndeckne CBOHCTBA.
[IpocTpaHCTBEHHOE H DJJIEKTPOHHOE CTpOeHHE. XHUMUYecKue cBorcTtBa. CTpoeHue u
OCHOBHOCTb. Peakiuu ¢ KuCIIOTaMH, CTPOEHHE COJIEH, UX HOMEHKJIAaTypa U CBOWCTBA.
AJKUIMpOBaHNE M AlWJIMPOBAHME; MEXAHU3MBI 3THX peakuHil. YeTBEepTUUHbIE aMMOHUEBBIE
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COJI U OCHOBAHUS: TIOJyYE€HHE, CTPOCHHE, CBOMCTBA; PACILIEIIJICHUE YETBEPTUYHBIX AMMOHHUEBBIX
OCHOBaHMii, HampaBieHue peakiuid. [IpaBuno T'opmana. Peakumm amMHMHOB C a30THCTOM
KUCIIOTON, MexaHu3M peaknuu. OCOOCHHOCTH peaKkmui 3IEKTPOPHIBHOTO 3aMEIICHHsS B
apOMaTUYECKUX aMHHaxX (HUTPOBaHHE, TaJOreHUpoOBaHuE, CylbpupoBaHue, (GHopMUIMpoBaHUe).
OKuCIIeHHE aMUHOB.
6.3 A30- 1 1Ma30COEINHEHNUS

[Tonydyenue nHMA30COCAMHEHHMI peaKIUeld AMa30TUPOBAHMS: YCIOBHUS MPOBEACHUS
peakuuu U MeXaHW3M, INPUPOJAa HUTPO3UPYIOIIETO pPEareHTa; paszjindusi B YCTONYMBOCTH
HACBIIIEHHBIX U apOMAaTUYECKUX HUa30coenuHeHn. du3znueckue cBorcTBa. [IpocTpancTBeHHOE
U JJIEKTPOHHOE CTPOEHUE apOMaTHYECKUX OUA30COEIUHEHUH B 3aBucuMocTH oT pH cpensl,
TayTOMEpPHBIE MPEBPALLECHUA. XUMHUYECKHE CBOMCTBA. Peakuny, MpoOTEKarolmUe C BbIICICHUEM
a30Ta: 3aMelIeHUe TUa30HUEBOM TPYMIbI Ha TUAPOKCHU-, aJIKOKCUTpyMIy, GpTop, Hoxa. Peakuun
paauKaIbHOTO 3aMEIICHUs TMa30TPYIIIbLl Ha XJI0p, OpoM, IUAHOTPYIIly, HUTPOTPYIILY, BOAOPO/,
Peakiun, mnporekatomme Oe3 BBIJCICHHUS a30Ta: BOCCTAHOBJIEHUE JIO AapUITHAPA3HHOB.
A3ocoueranue. A30- U JUa30COCTABISIONINE, YCIOBUS COYETaHUSA C aMUHAMU U (eHOoIaMHu.
ITosmyuyeHue u NpUMEHEHUE a30COCANHEHUN, a30KPACUTEIIN.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHDBI

Ne B pesynbrare ocBOCHUS AUCIUIUIMHBI CTYACHT JIOJKEH: Pazlzxen Pazzzxen Pas?’/:[en Pas4/:[en Pass/:[en Pa36zxen
3HaTth: +
| |~ TCODETHYECKHE OCHOBbI CTPOCHHS W CBOWCTB PpAa3iM4HBIX KIJIACCOB OPraHUYECKUX
COEIMHEHU
2 |- CIIOCOOBI TOJTYyYCHUS] UM XHMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKHX " + + + +
COEIMHEHUI
3 |- OCHOBHBIC MEXaHHU3MBbI IPOTEKAHHsI OPraHMYECKHX PEaKIIUi + + + + +
YMmersb:
4 |~ TIPUMEHSATDH TCOPETHYECKUE 3HAHUS JUIS CHHTE3a OPraHMuecKHX COEIMHEHUN pa3INYHbIX + + + +
KJIACCOB
5 |- aHaIM3UPOBATH U MPEICKA3hIBATH PEAKITMOHHBIC CBOMCTBA OPraHMYECKUX COCTUHECHHIH + + + + + +
9 |- COCTaBJIATh CXEMBI CHHTE3a OPTaHMUYCCKUX COSTMHECHHIM, 33 JAHHOTO CTPOCHHS + + + +
Baaners:
10 |- OCHOBaMH HOMEHKJIATYPBI U KJIACCU(DUKAIIMU OPTaHMYECKUX COSTMHEHUIA +
11 |- OCHOBHBIMH T€OPETUYECKUMHU PECTABICHUSIMU B OPraHUYE€CKON XUMHUHU +
12 |- HaBbIKaMU 000CHOBAHHMS PAITMOHATBHBIX CIIOCOOOB MOTYUCHHST OPraHUIECKHX BEIIICCTB + + + + +
B pe3ynbrare ocBOSHUS TUCHUTUIHHBI CTYICHT JOJKSH MPUOOPECTH CIECAYIOIINE YHUBEPCATbHBIC U MPOPECCHOHATBHBIE KOMIIETCHIIUN U
WHJUKATOPBI UX JOCTHUKEHUS:
Kox 1 nanmenopamue YK Kox u HaumeHOBaHHMe HHIMKATOpPa
aoctuxenns YK
VK-1.1 3Haer METOIbI TTIOMCKa,
VYK-1. CnocolGeH OCyIIeCTBISATh TIOHUCK,| KpUTUYECKOIO  aHajiu3a W CHHTe3a
13 KPUTHYECKUI aHaIM3 " CUHTE3 | UHPOpMAIIUK, MPUMEHEHUS CUCTEMHOIO . n n n n n
uHopManuK, TPUMEHITh  CUCTEMHBIH | MOJX0Ma, OCHOBAaHHOTO Ha  HAYYHOM
MOAXOJ ISl PEIICHMS IOCTABJICHHBIX 3374 | MUPOBO33PEHUU MPU  PELICHUHM  3a1ad
npohecCHOHATILHOM e TEIILHOCTH;
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14

- VK-8 Cnocoben co3/1aBarh u
MOJIEPKUBATh B IIOBCEIHEBHOM JKU3HU U B
npogeccuoHaTbHON JEeSTEIIBHOCTH
0e30macHble YCJIOBUS JKU3HEICATEIbHOCTH
IUIA ~ COXpaHECHMs] NPUPOSHOW  CPEIBL,
o0ecriedeHUs:  yCTOHYMBOTO  Pa3BHUTHUSA
o0miecTBa, B TOM YHCIE IpU Yrpo3e u
BO3HMKHOBEHMM YPE3BBIYAMHBIX CHUTYalUi
Y BOEHHBIX KOH()IMKTOB.

VK-8.2 3Haer XxapakTtep BO3JCHUCTBUSA
BpEIHBIX W OMNAacHBIX (akTOpoB Ha
YyeloBeKa M MPHUPOAHYIO Cpedy, METOJbI
3alIUTHl OT HUX NPUMEHUTENBHO K cdepe
cBoel mpoecCHOHAIbHON e TEIHbHOCTH.

Kon m nanmenosanue INK

Kox w HauMeHOBaHHMe HWHAUKATOPA
mocTukenud INK

15

— TIK-3 CnocobGen pa3pabarbiBaTh |
BHCAPATE MCPOIIPUATHA 110 ITOBBINICHUIO

s dexTuBHOCTH MIPUPOIOOX PAHHOM
ACATCIIbHOCTHU opraHusaluu,
MPEIYIIPEKACHUIO BO3HHUKHOBEHUS

YpE3BbIYANHBIX CUTyalUd IPUPOJHOIO M
TEXHOTC€HHOIO Xapakrepa

— TJIK-3.3 Bnaneer HaBLIKAMH BLIABICHUSA
M aHaJIM3a MPUYMH ©W  HCTOYHUKOB
aBapuHHBIX  BBIOPOCOB W cOpOCOB
3arpsi3HAIOIIMX BELIECTB B OKPYIKAIOLIYIO
cpeny, a  TaKkke  NPEeaynpekIeHUs
BO3HMKHOBEHHUsI YPE3BBIYANHBIX CHUTYallUH
IPUPOJHOTO M TEXHOI€HHOI'O XapakTepa.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS

IIpuMepHbIe TeMbl NPAKTHYECKHX 3aHATHI M0 TUCIUIIMHE.

Ne i/ Ne pasnena TeMbl MPaKTUYECKUX 3aHATUI Yacrwl
JUCIUTUIUHBI
2 ceMecTp
1 1.1 HoMeHKatypa OpraHM4ecKux COCAMHEHUMN. 2
) 1.1 Homenknarypa opranumueckux coenrHeHui. [Ipupona )
KOBQJICHTHOH CBSI3H. , CAMOCTOsITeIbHAs padoTa Ne 1
3 1.1 Pe3onanc. DhdexThl B OpraHnveckoil XUMHH. 2
4 1.2 AnkaHbl 2
5 1.3 CrepeonszoMepusi. caMocTosTelIbHast paboT No 2 2
6 1.4 Iuknoankansl 2
7 2.1 AJIKEHBL. 2
8 2.1 AJIKEeHbI 2
9 PeliTuHroBas koHTposibHast pabota No 1 2
10 2.2 AJIKVHBL. 2
11 2.3 AJKa/IUEHBL. 2
12 2.3 [lepunMKIMyecKue peakiuu 2
13 PeliTuaronas KoHTpoJsibHast pabota Ne 2 2
14 3.1 ApoMatnyHoCTh. beH3omn 2
15 3.2;33 ApeHbl 2
16 PeliTuHrosas KoHTpoJsbHas padora Ne 3 2
3 cemecTp
17 4.2 MerauiopraHu4ecKue COeIMHEHUs 2
18 4.1 ["ajioreHonpon3BOIHbIE 2
19 4.1 ["aJIoreHONnpPON3BOIHBIE 2
20 4.3 Crptel CamocTosiTenbHas pabota No 3 2
21 4.4 PeHoJIbI 2
22 4.4,4.5,4.6 @enoubl. [IpocThie 3¢upbl. DMOKCHUCOSAUHEHHS 2
23 PeliTuHroBas KOHTpoJIbHAsI pabota Ne 4 2
24 AJbIeruansl 1 KETOHEI 2
25 51,52 AJpnernapl 1 KETOHEI 2
2 53 KapOoHOBbIE KUCITOTHI M UX (PYHKIIMOHAIbHBIE )
MIPOU3BOJIHBIC
27 54.55 KapOoHOBbIE KUCITOTHI M UX (PYHKIIMOHAIbHBIE )
MIPOU3BOJIHBIC
28 5758 KapOGoHoBBIE KUCTOTHI ¥ UX (QYHKIIMOHAILHBIE )
IIPOU3BOJIHBIE
29 PeliTuHroBas koHTposibHast pabota Ne 5 2
30 6.1,6.2 HuTpocoennHenus, aMMHbI 2
31 6.3 Awmunsl, JlnazocoeauHEHUS 2
32 PeliTuHroBas KoHTpoJibHas pabora Ne 6 2
6.2 JlabopaTopHbIe 3aHATHSA
[Mporpammoit  mucuummuabel  «OpraHuyueckas XuMHsS» JTa0OpaTOpHBIE 3aHATUS  HE
IPEeyCMOTPEHBI.
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7. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenbHas paboTa IPOBOIUTCS C LENbI0 YIIyOJeHHUs 3HAHUN 1O JUCLHUIUIMHE U

IpelyCMaTPUBAET CIAEAYIOINE BUIbL:

— pEryJisipHyl0 MpopabOTKy MPOIIEHHOTO Ha JIEKUUAX M MPAKTUYECKUX 3aHITHUSIX y4eOHOro
MaTepuaia U MOArOTOBKY K BBIMOJHEHHIO KOHTPOJIBHBIX palboT MO pasjienaM Kypca;

— O3HaKOMJIEHHE U TNpPOpabOTKy PEKOMEHJIOBAaHHOW JUTEpaTypbl U pabOTy C 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMH, BKIIOUYasi MEPEBOJABI MyONUKalUid W3 HAyYHBIX >KypPHAJOB,
IUTUPYEeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEUIeHHE OTPACIEeBBIX BBICTABOK, CEMHUHAPOB, KOH(PEpEHIIUI pa3InyHOrO YPOBHS;

— yuacrtue B ceMuHapax PXTY um. M. MenaeneeBa no temaTuke Kypca;

— TOJTrOTOBKY K BBIMOJIHEHHUIO KOHTPOJBHBIX padOT O MaTepuaiy JEKIIMOHHOTO Kypca;

— TIOATOTOBKY K cllaye 3a4yeTa ¢ OIEHKOM (2 ceMecTp) 1 sk3ameHa (3 ceMecTp) Mo Kypcy.

[TnanupoBaHre BPEMEHH Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOAWMOrOo Ha HU3yuYeHHE

JUCIUIUIMHBI, CTYIAEHTaM JIydllle BCEro OCYIIECTBISATh Ha BEChb [MEPHOJ H3YUYCHHUS,

npeaycMaTpuBas MPH 3TOM PEryisipHOE MOBTOPEHHME NpOMIeHHOro Mmarepuana. Marepua,

3aKOHCIIEKTUPOBAHHBI Ha JIEKLIUIX, HEOOXOAMMO PpETYJSpHO JOMOJHATH CBEICHUSMHU U3

JUTEPATypHBIX HCTOYHHUKOB, IMPEJICTaBICHHBIX B YyueOHOH mnporpamme. Ilpu pabore c

yKa3aHHBIMH HMCTOYHMKAMH PEKOMEHAYETCSl COCTaBJISATh KpAaTKUM KOHCIEKT Marepuana, ¢

00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIHMOTpaUUECKUX TaHHBIX HCTOYHHUKA

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIUAITJINHDbI

CoBokymHasi OIleHKa 110 JWCIUIUIMHE CKJIaJbIBA€TCS W3 OIEHOK 32 BBITTOJTHCHUE
KOHTPOJBHBIX paboT (MakcuMmalibHas oOleHKa 60 0ayioB), W UTOTOBOTO KOHTPOJIsS B (opme
3auém c oyenkoii (2 cemecmp) u Ik3amen (3 cemecmp) (MaKcuMaibHas oreHka 40 6aoB).

8.1. [IpumepHasi TeMaTHKa pedepaTHBHO-AHAIUTHYECKON padoOTHI.

[Tporpammoit aucuumnuabsl «Opranudeckas Xumus» pedepaTuBHO-aHATIUTHYECKass padoTa
HE MPEeayCMOTpEHaA.

8.2. IIpumepsl KOHTPOJILHBIX BONPOCOB VISl TEKYIEro KOHTPOJIsI 0CBOCHHMS THCIUILTHHbI
JIJ1st TEKyIIero KOHTPOJISI IPETyCMOTPEHO 3 CaMOCTOSITENIbHBIC pa0OThl U 6 PEHTHHTOBBIX
KOHTPOJILHBIX PabOThI (10 OJHON KOHTPOJIBHOH padoTe Mo KaxaoMy pasieny). MakcuManbHas
OIICHKA 3a CaMOCTOSITEJIbHBIE pabOThI cocTaBisieT 1o 4 Gaia, 3a PEHTHUHIOBYIO KOHTPOJIBHYIO
paboty 1 — 16, 3a 2-20, a 3-16 6amI0B COOTBETCTBEHHO, CyMMapHO — 60 6amioB (2 cemectp) u
60 GamtoB (3 cemecTtp). MakcuManbHas OIIEHKA 3a KOHTPOJIbHBIC paboThl - 56, u 4 Oaina 3a
caMoCTOsTeNbHYI0 paboTy. M3 HuX 3a peldTuHroByio padory 4 — 16 Ganios, 3a paboTel 5 u 6
coctapisieT o 20 6ayioB 3a Kaxayro padoTy. (3 cemectp)-

Pazgen 1. IlpuMepsbl BONIPOCOB K CAaMOCTOATEIbHOI padoTe Ne 1. MakcumajibHasi OLleHKA —
4 0asa.
1) Cnenyromue coeAMHEHHUs] OTHECUTE K psiAaM, KjlaccaM U HAa30BUTE MO0 HOMEHKIJIAType

IUPAC:
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CH3_C HQ—CEC_CHz_CH:;

o
H,C=CH-CH,CH,-CH—C=CH

p v
CHyCHCH,~C HyC—CH—CH,—C==C—CH,—C
NH, OH H H O-CHj
0
/
CHy—CH—CH~G
OH

NH,

2) IlpuBeaute GOpMyIIBI CIETYIOMUX COSTUHEHNUI: aHUIIMH; TOIYOJI; CTUPOT,

MYypPaBbUHBIN aJIbICTH]I; 2-9TOKCHOyTaHOBAs KUCIIOTA.

3) YCIIOBHBIMU CUMBOJIAMHY MTOKAKUTE HATPABICHUS HHAYKTUBHOTO 3 (heKTa U pe30HAHCHOTO
adekra (3. conpsprenus). [Tokazate, Kakue TPYIIIBI SBISIOTCS JIEKTPOHOIOHOPHBIMH, a KaKUe
3JIEKTpOHOAKIIENTTOPHBIMU? Hammane pezonancHoro 3pdekxra moaTBepIuTh HAITUCAHHUEM

PE30HAHCHBIX CTPYKTYP.
COOH

ZCBr, |

OreHKa 3a1aHui:

Ne 3amanus 1 2 3

Ouenka, 6amn 1,5 1 1,5

&M

TecToBblii popmar:

Banpoc 1 YrkanuTe NnpaBuALHOE HazBaHWe No Homenknatype MHOMAK gna coegUHeHMA:
Moka Hat EH,
OTEETS -

H,2
E=an &0 ) 'H.-'"-'
Bann: 0,20

- .
CTMETHTE =" TCH,

EONpOC
o a.  134-TpUMeTUALWKACTERC-2-8H

b. 23 6-TpumeTiALMKIorerc-1-eH
c. 13 6-TpumeTiaunknorekc-1-ex

d.  1,23--TpRMETHALMKNOreKC-2-2H

f

1,2 4TDHMETHALKHKROTEKC-2 -EH
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Bonpac YKkaruTe NpaeuAeHOE HazBaHue No Homerknatype MHDMAK gna coeguMHeHHA:
Mok HaT

CGTEETa /
Bann; 0,30 \aﬁﬂ Xff;
T CaetuTe
EONpOC

3, OKT-2-2H-B-MH
o
Peaakmipoesme b, okT-B-2H-2-MH
EONEOC

C. TenT-5-eH-2-KH

d. OKT-2-WMH-6-eH

£, OKT-B-WMH-2-2H

f.  renT-Z2-uH-3-8H
Banpoc 3 ¥CTAHOBWTE COOTBETCTEME MeM Ay dopMynol CcoeJWHEHMA W Ero TDMEWANbBHBIM Ha3BaHHEM:
Mowz Het
CTEETE

dk

Bann: 0,80 Hs

T OTMETUTE BmgepuTe..
EONpOC

n HH:

PegakmapoEaTs Q/ BmgepuTe..
EONpOC

4]
H’JJ\OH BuGepuTe..
o
ch)l\tl-l BmgepuTte..

L1

dk

L1

Bonpoc 4 AnA yKa3aHHOro COefMHEHWA BBEAHTE NPAaEMAbHOE HAa3EaHHe No HoMeHKnaType MHOMNAK:
Moz Hat oM
OTEETa
a
Bann: 0,50 =
T OmaemTs OH
ECNpOC
o
PeiakTrpoEaETs Oreet:
ECNpOC
Banpoc 5 ¥CTaHOBWTE COOTEETCTEME MENLY HYHKUWOHANEHOMH rpyNnod v &€ JoHOPHO-aKLLENTOPHBIMMW CBORCTEaAMM:
Maka Hat
CTEETA
&,EDEH—I BriGepute.. #
Bann: 0,80
T Omaemute fLHfEGDH BriGepuTE.. +
ECNpOC
o ;%’DCHﬁ BmBepuTe., *
PeaakTupoBaTs f%{/CHa BubepiTe. +

ECNEOC



Bonpoc 6 YeamuTe, Kakumu 3ddetamn Han Habopom 3pderTos otnagaeT GYHKLHWOHANBHAA TPYNNa B CAEAYHLEM COSMHEHHMH:
Mo Hat

= MgBr
OTESTE //\:\‘Q‘/ 9
Bann: 0.40
a =+l ,+M
T CaemuTe iy
ECNpoC b, -l
o
Pegakrupoeas o [+Mi<|-
ECNpoC
F d. [+M| |-
e -l -M
i+l
Banpoc 7 YramuTe, KAaKMMH 3QderTamn nan Hatopom 3dderTos cbnagaeT GyHELMOHANLHAA IPYNNA B CASAYIOWEM COEQMHEHHMN:
Moxa Het
OH
oTEETE (%‘ﬁ
Bann: 050 w/
T OmaeTuT
ECMpOC a  +
o
Pepakmuposats b. -l
ECNpOC
€. [=M| >|-
d, + +i
e [=M|=|-
f -l -M
Banpac 'B YeamuTe BCe CTPYKTYPbI, KOTOPBIE ABAAHTCA pE30HAHCHM MKW SAA MoKy Akl KJIGPEEIHMHI
Moz Hat
OTEETE
Bann: 050 Beifepi =
L ¥ T
T Cmaemme
EONpOC
PELaKTMPOEET bipliez il o
BONpOC
BigepuTe =
BriGepuTe -
EBepuTe -
BbepuTe =

L]

BRIGepHTE..

IIpumepbl BONPOCOB K caMOCTOATE/NbHOH padore Ne 2. MakcumMaabHas OLEHKa —
4 dasna.

1). HasBath coemuHenus mmo R, S - HomeHknaType:
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H Cl_Br ~c~
)V’Br NG Ton
HsC™ Yo » H——H
Cl Br
OH

2). HammcaTb CTpYyKTYypHYIO (hOopMyITy MPeIOKEHHOTO COSAMHEHMS B BUAE GopMyInbl Durrepa u
OTIpeACTUTh ero KoHUrypamuio mo R, S-HomeHknarype:
D-2-meTmi-1-0yTanomn
3). U300pa3uth 1uc-1,3-TMMETOKCUIIMKIIONSKCaH B YCTOHYUBOM KOH(OpMaLny.
OrneHKa 3aJaHui:

Ne 3amanus 1 2 3 X
Ouenka, 6amn 1,5 1,5 1 4
TecToBblil popmar:
Banpoc 1 ¥CTaHOEWTE COOTEETCTEME, KAKWE U3 EELSCTE AENRAKTCA ONTHYSCKM 3KTMEHEIMK, 3 K3KHE HeT:
Moxa HaT
OTEETE P . )
POMYKCYCHER KMCAOTE BribepuTe -
Bann: 0,70
¥ Omaerims mpaHc-1,2-RBpoMUMKNONeHTaH BribepuTe -
EONpOC -
2-TUAPOKCKMPONEHOEAA KUCNOTE | B genyre -
n O
PegakmapoEams = o
B MeHTaH-3-0H BriGEpUTE.. -
yuc-1,2-4HBpOMUWKACNEHTEH BriGepHTE.. -
33FF3:2 YCTaHOEWTE COOTESTCTEME MEXIY HasEaHWMEM EELLECTES M OS03HAYEHHEM 2ro KCH¢II."IF‘,'|JEL,PI.-1 no aBCONHTHOM HOMEHKAGTYPED
Moka Hat
frEsTE L-2-xnopbyTiat BribepuTe -
Bann: 1,00 -
¥ Omaenime D-2-THApoKCUNPONaHOESA KHCAOTS Bribepute -
EONpOC oo &
-2-xnopByTan BLECDHTE. . =.
o BiGepu
Pegakmupoears D-nexTas-2-04 SO, -
EONpoC CEEEpUTE, &
Banpoc 3 Y¥CTEHOEWTE COOTEETCTEME MENLY HEZEGHWAMM W MX OTHOLWEHWE K 3303HHON CTRYKTYDE
Mowz Het Br
OTEETE
CHy
Bann: 1,00 HOODC
T OTMETHTE r
ECNpoC
F’ (25,3R)-2,3- AMEPOMEBYTAHOESA KMLNOTE | g, GepuTe.. -
FEldKTHPCESTE
ECMNEIC r -
F {2R,3R)-2 3-gMEpPOMEYTEHOEEA KNCNOTE | gy fiepuTe -
(ZR,35)-2,3- AMBPOMEYTAHOEEA KWCAOTE | gy EeprTe -

(25,35)-2,3- AWBpPOMEYTAHOBEA KMCADTE | gy

dk
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EL3'r|:':":I4I ¥COT3aHOEWTE COOTEETCTEWE MEX Iy L_D','(__'.-'C:I;i H HAaZEAHWEM

CTEET CHy

sEE TN BBepuTe -
Cmasmire H-Hﬂ) T,

EONpOC -

58]

onpoc 5
Mowa Het
OTEETE

autn: Ual

a. (1R2R}-2-Bpomumrknorexcas-1-on

b, (1525)-2-8poMunknorekcad-1-oa

. (152R)-2-6poMUMKNOrekcaH-1-oa

Pa3nea 1-2. Ilpumepbl BOIPOCOB K KOHTPOJILHOM padote Ne 1. MakcnMasibHasi oneHka— 16

0aJlI0B..
1. Hanummure ypaBHEHHUs peakuii 1 HA30BUTE MOIy4YeHHbIEe coenHeHus (30).

HBr B.H
1.1-bByren —>ROOR, t 4.1-MeTI/IJIHI/IKJ'IOFeKCGH2)I_II)20—:O61_16

2. DTWIBHHUJIOBBIN 3(up _»HBr 5. MeTHIILMKIIOTeKCaH %2-»
KOH 1/, 0, H,O
3. 2-bpomrekcan 6. DTHiIcH PACL. Cucl

2. IMpuBenure mexanu3mbl peakuuii Nel u No2 (20). YkakuTe CTEPEOXUMHUYECKHI PE3yNbTaT
peakmuu Ne2. IlpuBeauTe KIMHOBHIHBIE (POPMYINIBI CTEPEOM30MEPOB W HA30BUTE MX MO R,S-
Homenkmnarype (1,00). [mst mpomykra peakuuu NeS mpuBenuTe KoH(Urypanuio U Hamboiee
ycToiunByro kKoHpopmarmio (1,00).

3. Ocy1ecTBUTE MPEBPALLICHHSI, UCTIONb3Ys TOJIBKO HEOpraHMUECKUe peareHThI (40).

a) 1-byren — 2,3-6GyTanmmon

6) TlpomaH —— IUKJIONPONaH
4. YcTaHOBHTE CTPOCHUE COCIMHEHHS U HAMUIINTE BCE yKa3aHHbIE peakiyu (30).
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C6H12

2
RhCl-3PPh,
Br,

H.'€KCaH

C¢H,,Br, me3o-dpopma
CC14 61112D12

KMnO, H,O N
1<ap601-103a;1 KHCJIOTa-€AUHCTBEHHBIM MPOAYKT
H,SO, t
OrneHka 3aIaHni:
Ne 3amanus 1 2 3 z

Orenka, oamn 9 4 3 16

Tecrosrlii popmar:

Baonpaoc 1
Moka Hat
OTESTE

Bann: 0,50

© Cmaemms
ECNpOC

o
PepakmepoEate
BONpOC

Bann: 0.50

T Cmaemme
EOnpoc
Pegakmapoeats
ED

Bonpoc 3
Moxa Hat

CTEETA

Bann: 040

T Omaemime
ECNpOC

¥KaxuTe OCHOEHOM NpOAYKT PeakLmm

Hs (3 mous)
A ————

13- meseTanmExaorekca-1 3 - amen
Nit°C

a. (lg3ag)-13-auMeTHayMkaorexcad
b. (1a3a}-1,3-guMeTaumKnorekcaH
. (1g3e)-1,3-guMeTHALHKNoreKcan
d. (le3g)-3-MeTHALMKIOreKcaHon

e (1g3e)-3-MeTUALHKACT EKCaHON

MpogyKTOM{-aMKM) HUXENPHEELEHHON PEAKLIMK SEARETCA(-HOTCRA)
130y
2} Zn. H;O

2-Byten

a. 2 3-ByTanguon

b. 2-BytaHoH

€. $OopManbierng W sTaHans
d, YKCYCHER KMCAOTa

€. YKCYCHBIA anbgerung

3amMeLLERHBIE 3THAEHBI MOMYT PEAMVMPOEaTE C FANOrEHCE0A0POS0OM MO AEYM HENPEEASHWAM E SAEWCMMOCTH OT CTPOSHWA SAMECTUTENR,

CHEMB J3HE HUMKE, YITEHOEMTE COOTEETCTEME MEXAY Z-3TUAEHOM (48 Z-3T0 33MECTHTENL/ ¢y HKLWOHAAEHAR TPYTINE] 1
HEMPAEASHWEM, N0 KOTOPOMY OEDAZYHITCA NPOAYKTE COOTEETCTEYHILLETD CTROEHMA.

Br

Fi & |
T RTNRI £ Z-CH—CH3 (panemuueckas cyeck)

HBr
£-CH=CHz ———
l uanpanieHae B
Z-CHz=CHgz-Br

1-By7en BrifepuTe ¢
HUTPOSTHAEH BoiepuTe.., s
METOKCHITUNEH BriGepuTe &
3,3,3-TpuGpomnpon-1-eH | g BEPHTE.. *
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KaKue OCHOEHEIE NPOAYKTE CEPasyHITCA B PeaKumm

Moz Hat
OTEETE A NBS
Y e

Bann: 0,50 = ROOR
¥ Cmaemums
BONROC 3. 0bpa3yeTch ToNbKd 2,3-AMGpOMBYTaH
-3 ; e _
SremoE b. 1-BpomeyT-2-eH; (R)-3-BpombyT-1-e6
N c. OBpasyeTcR ToNbKO 1-BpoMBYT-2-8H

d. 1-BpoméyT-2-eH; (5)-3-6pomeyT-1-ex

e 1-bpomeyT-2-eH; (5)-3-Gpombym-1-e4, (R)-3-6pomeyT-1-ex
Bonpac & CynbhoxnopuposaHue 2-metnnbyTaHa npu ¥Yd-obnyyeErK NPUMECANT K NpeUMyLUECTEEHHOMY CbpasoEaHuD
Mokz Hat

OTEETE 2 \J\
Baan: 0.50 CIo;§ ol
T CmemHTs b, )\(
ECNPOC

50,

o 4Cl
PegakmipoeaTs
EonpoC c m\l\lﬂ
-~ -~
JCl
i _/J‘\___,-"\
S0,C1
Banpoc B MpogyKTOM(-aMH) HUKENPHESIEHHOW PEakLMK AENRETCA{-FOTCR)
Moka Het
HiC CH 4
IR - E] EMnQy,
=0 none T
Bann: 0,50 H | H0.0-20°C
T Omaemue
EONpOC d. Mnapa AnacTepecMepos
L] . \
b. 2 3-6yTaHagWon (Tpeo-pRA)
e \I-BYTERIMOR (TRED-PRE
ECMNEOC

C. TOABKO YKCYCHEA KMCAOTE
d. 23-6yTanguon (Mesodopma)

e 2,3-6yTasguon (3puTpo-paa)

Bonpoc 7 i
YCTaHOBWTE COOTEETCTEME MEX LY OCHOBHBIMKM NPO4YKTEMK DEQKUHMK W WX H33BaHMAMK

Mowz HaT
OTEETR OH H350, .-'L 1) B:Hy TTe B
Bann: 1.00 Ph t°C 2) H:OFOH
T Omaemits
Eonpac
o Al g BEpHTE.. s
PegakmiposaTs B| g BepuTe -
ECNpOC o
Bonpoc 2 -
= YCTaHOBWTE COOTEETCTEME MEXAY OCHOEHBIMK MPOSYKTaM KM DEakLMK M MX HAZEaHMAMK
oKz HaT
: Br
OTEETE H IH KOH 1}(C H;qCOﬂ}zHQ H;:O
Bann: 1,00 HJC_S —CH—CH, cnupT, © 21 NaBH,
T OmMEmUTE Hy
EONpac
_ﬁ_ 2 A | Buéepute.. -
PelakTeposETs
s B g BEDHTE.. =
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Zorpac @
Mowz Hat
CTEETE
Bann: 1,20

T Cmaemims
ECNPOC

o
PegakmipoEaTs
BONpOC

Bonpoc 10
Moka Het
OTESTE

Bann: 1.20

T Cmaemts
EONpOC

o
FeiakmipoEaT:
ECNpOC

BoIBEpUTE BEDHBIE CYXAEHUA O MEXERUIME CIELYHILLER DEFKLWM:

O
E—
o hv

WMEXEHWIM PEEKLMK 5, HELENHOM ¢ 0BPA30EEHMEM MPIEMMYILECTEEHKD

Br

MpM roMoAMTUYECKOM PE3PHIEE CEAZM YTIEPOS-E0A0P0S O6PasyHTCRA YIAEECA0POAHbIA P3ANKEN W ECAOPOA-PEAMKEN

MEXEHMIM PEEKLMN 55 LENHOM C MPEMMYLLECTEEHHEIM DBPAsCEaHMEM HAKHBONEE CTABMNLHOTD YTAEECAODOAHOID PESMKANE

MENEHMIM DEEKLMW Sy LENHOW ¢ 0BP330EaHMEM PagMKana Br

MEXEHWIM PEEKLUMK 5o LENHOA ¢ DBP330EEHWEM MPEMMYLLECTEEHHO

Br

MEXEHWZM PEEKLUMI Sq LENHON C OBPa30EaHHMEM NPENMYLLECTEEHHD

Br

e

BolBEPMTE BEEPHLIE YTEEPHAEHWA O MEXEHMIME PeaKuMm;

HEBEr

l-METHILUHKIONCHTEH — — ——#=

ROOR

GPOM NPUCOEIWHASTCR K HAMMEHEE 3aMELLEHHOMY ATOMY YTEPOAY NpK JECHHOW CEAZW
OBPA3YETCR HEMMEHEE IAMELLERFEIA ANKIA DaAMKEN

MpoMEXYTOUHAR YACTHLLE CTAEMAWIMPYETCA MESOMEDHEIM 3dupeKTomM

PeakUunA MHULWWPYETCR 0BPa30BaHMEM PaAWKANbHbBIX S3CTHL

Bogopog OTWENARETCA OT anAWALHOTO 3TOMa YTIEPOaa

Bonpoc 11
Mok Har
OTESTE

Bann: 1,20

T CTMeTuTs
EONpOC
PeaakmapoEaTe
EONpOC

BoIEEDMTE EEDHEIE YTESDHAEHMA © MEXEHHUIME DEIKLMM:

1) BH,, T
—_—

1-MeTHIHKTOME HTEH
2) MNaOH. 1,0,
3. OBpaIyeTca HavMeHSe 33MELLEHREIN CrMpT
b. TId oEpazyeT KOMMASKE ¢ BOpaHOM
c. bOp E3aMMOZERCcTEYET W HaWBOoNee 3AMELLEHHEIM YIIEPOAOM NPM SECAHON CEASH, 3 K HAMMEHEE IAMELLEHHOMY
NPWCOSAMHAETCA THAPOKCKS aHWOH
d. Komnaekc ankesa ¢ TND NogEeprasTca oOKMCNSEMD NEPEKUchio BoJopOaa
e. B pesynwTaTe E33MMOLEHCTEWA AMBOPEHE C 3NKeHOM CBPasYETCA HAWEOASE YCTOWYMERIH BAKKMA KaTUOH
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3aNoNHKUTE CKEMY CHHTESE, COOTHECR BYKEEHHOES ODO3HAYEHWE NPOAYKTE PEAKLMIA € Er0 HASEaHUEM.

Bra A (CHz)zCuli Br, c 1) KOHicnupr, 12

- B
Lmenorexkcan hy A 2) HBr ROOR
¥ Cmaemime
EONpOC
Al g BepuTe.. ]
o
Pegakmaposats B | g BepuTe.. -
ECApOC
€| B EEpHTE.. =
D g EEPHTE. ]
Bonpoc 13
i E 3aNoNHKUTE CHEMY CHHTESE, COOTHECR BYKEEHHOE OBO3HAYEHWE NPOAYKTE PEaKLMA € Er0 HASEaHUEM.
OK3 HaT
oTEETR Bry A KOH B NBS - Brsy D
- —_— e
Baan: 2,00 |-||}DI'IEH v EIUH. I CCI4
T Omaemm
EONpOC
Al g BEQUTE... ]
&
PegakmpogzTs B | Busepure. .
ECApOC
C| B EEpHTE.. =
D g BEepUTE.. =
2anpoc 14
o OCylecTEWTE NPeEpaLLEHHE:
Moka Har
oTEETE Mponad —  1-6poM-4-METUANEHTEH

T Omaemams
EONpOC

o
PeaakmipoesTs
BONpOC

HaWBONEE PELMOHANEHEIM CNOCOBOM (C MHEWMANEHEIM KOMMYECTEOM NOE0YHLIX NPOAYKTOE) MOXHO NOCAed0EaTEALHEIM JeHCTEMEM
Ha MCXOAHOS COEAWHERWE CNeaYHDLWLWY pEareHTOR:

it 1)  B3aMMOAEHCTEMEM NPONaHa c 5poOMOM B NPUCYTCTEWM CEETE
2)  B3aMMoAeidcTEMEM MPOAYKTE, MOAYHERHOrO Ha NPEsbIAYLLER CTAAMM, © TMADOKCUMAOM KaAWR B CMPTOECOM DACcTEODE
MPA HErPEEAHKM
3) ARAWABHBIM 3aMELSHMENM B MPUCYTCTEMK GPoMa NPK TEMNEpaType
4)  B3aMMOLEACTEMEM NOAYYERHOD EEWECTES C MIOMPOMNKUAOM NMTHA
5) C nocRefywmMM 3NeKTPCOMAEHEIM NPUCOSARHEHWEM BPOMOECAOPOL S
2 1]  B3aMMOLedCTEMEM MPONEHa C BpOMOM B NPUCYTCTEWKM CEETE
2)  B3awmogelicTEMEM MPOAYKTa, NOAYHEHHOMO Ha NPagblAyLUEA CTaAMM, € THAPOKCKAOM KAAWA & CNMPTOSCM PacTeape
MPA HErPEEAHNM
3)  ANAKWABHBIM 33MELEHWEM B NPUCYTCTEMM XAOPE NPM TEMNEPETYDE
4)  B3aMMoaeicTEMEM MOAYYEHHOMD EEIECTES € 2-XA0PMNPONZHOM E MPHCYTCTEWMH HATPMA
5) C nocnefyillMm paauKkanbHelM NpUCoelMEEHMEM BPOMOECLOPOAA B MPUCYTCTEMK MEPEKKCH
© 1)  BSpomMpoEaHMeM Ha CeeTy
2}  B3awmogeliCTEMEM MPOAYKTa, NOAYYERHOTO Ha NPEabIAYILER CTAAKY, € 1-EPOMNPONAHOM B NPUCYTCTEMM HTPUA
3] BpOoMWpPOBEHMEM Ha CEETY
4} B3aMmogelcTBMEM MOAYYEHHOMO EELECTES C MMAKPOKCMACM KaNWA E ECAHOM PAcTECPE NPY HarpeEaHHK
5) C nocnefyiolwmm paavKanbHelM NpUCoeinHEeHMeM EPoOMOE0LO0POAa B MPMCYTCTENK MEPeKnoH
d. 1)  B3aMMOLEACTEMEM MPONEHa C SPOMOM B NPWCYTCTEWM CEETE
2}  B3awmogelicTEMEM MPOAYKTa, NOAYYERHOTO Ha NPaabIAYILER CTAAKY, € 2-6POMMNPONAHoM B NPUCYTCTEMM HTPUA
3] BpOoMWpPOBEHMEM Ha CEETY
4)  B3aMMoAedCTEMEM MOAYYEHHOD EEWECTES € THAKPOKCMACM KankA B CNMPTOEOM DECTEODE NMPK HAarPEEaHUM
5) C nocnefyiowmm paavKanbHelM NpUCoeintEeHMeM EPoOMOE0LO0POAa B MPMCYTCTENK MEPeKnoH
e .

)  B3aMMogedcTEMEM NPONaHa ¢ 6pOMOM B NDWCYTCTEMM CEETE

2)  B3aMMOLEACTEMEM NPOAYKTE, MCAYHERHOrC Ha NPESLIAYILER CTAAMM, C TMAPOKCHIOM KaWA E CMPTOECM PacTEODE
MPW HarpeEaHui

3} ANAMABHBIM IAMELSHUEM B NPUCYTCTENM XACPE NPK TEMNEPATYDE
4)  B3awmogelicTBMEM MOAYYEHHOMD EELYECTES C M3OMPOMMACH AHTHA

5) C nocnefytowmm paavkanbHelM NpUCoe]MHEHWEN GDOMOE0L0PC/AS B NPUCYTCTEMM NEPEKMCH
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YCTaHoBWTE CTPOEHKE CCE‘,‘.’[HI—E‘I—Aﬁ EbIAENEHHBIX KPSCHBIM LEETOM.

Meka Hat
CTEETZ 1) KMnQy H:0, 0°C
. = CgHyOz
e 2) NaH503 vezo-hopMa
T OmiemTs Bra . .
BONpaC CeHg Col = CgHgBr
o 4 Napa SHaHTHOMEPOA
PegakTinpoEET L_KMnOs Ty TAPOBAS KHCI0TA
o
BOGRGE Hz50,, (1, 5-neHTaHIHOBAA KHCIOTA)

(1R, 2R}-1,2—auépomumknonestan, (15,25)-1,2—anBpomMumkioneHTan

o

b.  1-metmaynknobyTten

C. LMWKNONEHTEH

d. 3ITWMALKMKNONPONEH

e. (R)-1,3-aubpomnenTaH, (5)- 1, 3-guBpomneHTan

f. (1R 2R}-1-metnn-12-anspoMurknosyTas, {15,25)-1-meTin-1,2-AnspoMuyMKnobyTaH
g. (1R25)-1-metnn-12-anbpomunknotytar, (15,2R)-1-meTin-1,2-anspoMuymMKnobyTaH

h. [1R25)-1,2—anspoMunknonestas, (15,2R)-1,2—anEpoMUWKAONEHTaH

Paznen 2. IlpuMepbl BOIPOCOB K KOHTPOJIbHOU padore Ne 2. MakcumaibHas onenka — 20
0aJL710B.

Bapuanr 1
1. Hanmumure ypaBHEHHs peakIMii W Ha30BUTE MojydeHHble coenuHenus (36). IIpuBenute
MexaHu3MbI peakiii No5S u Ne6 (30).

BHAIk

1 HpOHI/IHHBr (1 mogb) HCI (1 monb) 4.1-Bytun 1) 2

2) Hzoz,?;H

0]
2. W3zomnpen % HBr (1 mons)

(2-metun-1,3-GyTasueH) 2) H2O’ Zn 5.1,3-Tlenramuen ———»
3.TIponun M 6.2-ITeaTun _Bro,
KOH, t CCl,

2. Hanummre ypaBHeHme peakiuu. KakoBa KoH(UTyparsi MpOAyKTa peakmuu? YKaKUATE

CTEPEOXMMUYECKHI pe3ybTar peakuuu (20).
H COOCH,

1,3-byraauen + — —_—

H,CO0C H

1.  OcymecTBuTe IpPEBPAICHUS, UCTIOIB3YSI TOJIBKO HEOpraHUYECKHUE peareHTsl (60).

CN
a) Drumen > O/

6) Ilponen — |-rekceH-4-ux

B) 1-Byten — mpanc-2-6yteH
4. YcTaHOBHTE CTPOCHUE COCIMHEHHS U HAITUIINTE BCE yKa3aHHbIE peakiuu (30).
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CeHig

HBr (1 3kB.)
—

1) O3, CH,Cl,

2)Zn, H,0
Br
CCly

C6H11BI'

CgH1oBry

OueHka 3agaHuii:

3TaHauaNb + 3TaHajb (2 MOJb)

Ne 3amanns

1

2

Orenka, 0amn

9

2

20

TecToBblii popmar:

Bonpoc 1
Moka Hat
OTESTE

Bann: 0,50

T CTaeTuTs
EONpOC

o
FelakTepoEsTE
BONpOC

Bonpoc 2
Mok Hat
OTESTR

Bann: 0,50

T CTaeTuTs
EONpOC
PesakmapoEsTe
EONpOC

Bann: 050

T OmMem™MT
EONpOC

&
PeoaknapoEETE
EONpOC

Mpw 4erMapoSPOMMPOESHHM K3KOTO COSIMHERNA NPEMMYLLSCTEEHHD 0BpasyeTca ByT-1-uH

2.

b.

.

d.

MpOAYKTOM HHXENDHBEAEHHOA PEEKLMMK RENAETCA:

NponuH

2, 3-AMEpomMByTaH
1,1-aAvEpomEyTan
2,3-AMEpoMEYT-1-8H

2, 2-auBpombyTar

CHCOCH
—_—T
HsPO,

_x\\._u

HiC

\.-ﬁ"‘\-%‘\x
(]
)\DJ kCHJ

¥KEKHTE OCHOEHOH NPOAYKT DEKLMM

)
¢("HH.’1HHHTH-’I[‘II M
a. NH;
b,

[

d.

o
=
0
o
= O
(L
= CJ-@HJ

ko
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Banpac 4 I'Ipq,qu:m-m HM)(EI'IDMEIE,EI,EHHDﬁ PE3KLHK RENAETCA

Moz HaT H.O
D N-TONUNELETUNEH )
HgS0y, HzS0,
Bann: 0,50
T Omemims - OH
EONpOC OH
&
Pepakmvposams
BONpOC
c. OH
JO R
2. 0
JO R
Banpac 5 MpogykToM B3aMMOJEHCTEMA 2-6yTHHE ¢ 1 MOuIEM BPOMa E HETHIPEXUIOPUCTOM YTASPOE AEARETCA
Moz HeT
Lo a 2-BpoMByT-2-eH
Bann: 0.50 . 23 6 vr2
. Yuc-2,3-4uBpoMByT-2-eH
s B AHED yT
ECApOC . 1,2-guBpombEyT-2-eH
&
Prpenapcea d. mpoHc-2,3-AWBpoMEyT-2-8H
S A e. 2,23 3-TeTpatpomBEyTan
Bcnpc:G =
YxaxuTe oCHOEHOW[BIe)] npogykT(bl) peakumn
Mowz War
OTEETa
@ HCI
Baan: 0,50
T Cmuaemits
ECNpOC - Cl
o
Pegakmapoeats
ECNpOC
C Q/tl OC]
+
d. 1 Cl
O[ ' Q



Banpoc 7 YKEXWTE ECE MPOSYKTE 030HOAWIE 1,6-AUMeETHA-1,3-UMKNOTEKC3AMEHE, C NOCNEAyOWER 06PEB0TKOH 030HMAA UMHKOM E ECdE
Moz Kat

L 3 AMOKCENb
Baan: 0.50
B, 3-METWN-4-0KCONEHTaKOE3R KHCNOTa
¥ Cmemts
EOApaC €. 3 4-gumeTwarekc-2-eHCBaR KMOoTa
ﬁ d. 3-meTna-4 T
Do Erpceae . 3-meTua-4-okconeHTaHanks
s & MYypaBhMHEIR aNbJerng (METaHAAR)
f. LEEEneBaR KMCAOTa {3TaHAMCE3R KWNoTa)
Bonpaoc 8 o
YKaMWTE OCHOEHOW NPOayKT PEaKLKWK
Moz Hat
OTEETa (l)
Bann: 1,00 9
P toc
T Cmaemits |
ECNpOC
o
Pepakmapoeams
EOApaC 3. MpoHC-2,5-AWMETHALWKAOreKs-3-eK-1-KapBansaerug
b, mpoHC-2,5-AUMETHALWKACTEKC-2-2H-1-KapGansaervg
. YUC-2,5-AUMETRALKMKNOreKE-2-eH - 1-kKapbansaerig
d.  Yuc-2,5-auMeTHaLKKnorakc-3-eH-1-Kapbaneaerna
Banpac 9 Y{TEHOEWTE COOTEETCTEME MEXLY OCHOBHEIMK NPOAYKTEMIA PEGKLIME 1 KX H33BaHUAMMN
Mowa HaT
H CO, Ha
oTRETE HC=CH ———2 = A B
Bann: 1.50 Pd/PRO, BaS0y Col(C0),, P ©
T CmaemuTs
Senies Al g BEQKTE... =
o B
Pegakmvpoeam BeiGepuTe... =
ECNpOC
Bonpac 10
BuiBepuTe BECE NPAEMABHEE GPaErMeHThl, EXDARLIME B CXEMY MEXSHWIME DEaKLMM
Mowa Het
oTEETR 1,3-nexTagueH + HBr
Bann: 2,00
T Cmaemate
(=]
ECNpoC
P & = Er \'\. - /-'
.z N —_—
ﬂ- 54- ﬁ+
Peaskmapoeams Br Br
ECApOC

=

&
| ®

AR
g Br



ganpac 11
2 BolGEpWTE BCE NPAEWALHEIE YTECPXACHHA O CXEME MEKAHMIME DEaKLIMM;

Maowz Hat
cTEETE vl HBr
oyr-l-mm =
Bann: 150 yr CCl |4
T Omaemurs
sonpac 2. OBpasyHWMACA B PEIYALTATE NPOTCHMPOEAHMA KaPEOKATHOH CTAGUNMZMDOEAH MESOMEPHLIM 3DdekToM
o
PeakmApogsTe b. MprcoegvEEHHe No TDOMHOA CERAZM NPOTEKAET NEMYE, YEM MO SECHHOMR
BONpOC I
€. Pajukan 6pOMa OTLLEMNARET aTOM BOLCPOAE OT YINEPOLa PAAOM C TPOWHOH CBR3EI
d. MMpoTor NPMCOSAMHASTCA K HaMMEHEE SAMEWLEHHOMY BTOMY YTAEP0Aa NpK TRORHOA CEAsM
e OBpasyHWMWACA 8 PEZYNETATE NPOTCHUPOESHUA KBPEOKATHOH CTABUNMZMPOERH MELYKTUEHEIM ShdeKTom
Bonpoc 12
BuIGEpUTE BLE NPAEWALHEIE YTESDRIESHUA O CXEME MEXAHWIME DearLMM:
Maowz Hat
oTEETR Cla
1.3-Oyrammen ——™
Bann: 150 Y CCly
T Omuaemure
BOnpac 2 MMpW NOHMXERKMK TEMMERETYDE PEKLWA CTaHOBKTCA 0BPaTHMOR
o
Penarmaposzms b, MpoMEXYTOYKEIA KEPBOKETUOH MOAEEPKEH MIOMEDMM E PESYABTATE MMAPUAKOTO CABWIE.
BONpOC .
c. [Mpwv NOEbILEHKH TEMNEPATYPHl PEEKLMA CTAHOEWTCA OBPaTHMOM
d. TMMpw +60rpaaC NpecBAaAarCLLMM NDOAYKTOM REAAETCA pesyaeTar 1 4-NnpucoeguHEHNA
€ ATaKa ranoreHa WaET Cpasy no AEYM KPaTHEIM CEAZAM
gonpoc 13 . -
YCTaHOBEWTE NPAENABHYH NOCNeA0EaTeNbHOCTh NPEEPaLLEHHIA CHHTES R
Moka Hat
oTEETR MNponeH — ByTaHaNb
Bann: 200 HEWMBONEE PELMOHANEHEIM CNOCOBOM (€ MUHWMBNEHEIM KOAMUECTEOM NOBOYHLIX NPOAYKTOE] MCXHD NOCISA0EATENEHEIM JERCTEMEM
T Omemums Ha WCXOAHOE COSAWHERHE CREAYHILLMX PEAreHTOR:
EONEOC
o
PeaakmipoEate e
ECnpoc 1) SnekTpoWAbHBIM NPUCOERMEEHHMEN BROMa

2)  B3aWMogeicTEMEM NOAYYEHHOrD COEWHEHUA CO CMMPTOBLIM PACTEODOM rMAPOKCHAE KANWRA (M3BLITOK) MPH
HarpeEaHrn

3)  B3aWMogedCTEMEM NOAYHYEHHOrO COEMHEHME! C AMMAOM HATPHA E KHIKOM 3MMWEKE
4]  CNOCASAyRILMM SAKHAMPOEaHWEN BPROMMETHADM

5)  B3aWMogeicTEMEM NpoAYKTa Mpesblaylieid cTaauu ¢ JMM30aMUABOPaHOM M NOCAERYIOLWEN 06PaBaTKOM NEPEKUCEHD B
WEACHHOM PacTEopE

o. 1] ZnekTpoduAsHBIM NPUCCESHMHEHMEM BROME
2)  B3aWMogefdcTBMEM NOAYYEHHOrD COEMHEHUA CO CNMPTOBLIM DACTEODOM MMAPCKEWAE KanuA (M3BLITOK) Mpu
HarpegaH1i1
3] B3aMMOgeACTEMEM NMOAYYERHOMD ENKHHA C 3MUAOM HETDUA B XMIKOM aMMNEKE
4] CnocAegyrwHMM aAKHAWPoOEaHHEM BROMMETHADM
5)  3NeKTPOdMAbHBIM NPUCOSAWHEHWEM BOAbl B MPMCYTCTEWK COARSH PTYTH W KWCACTI
& 1] 3nekTpodUALHBEIM NPUCCESMHEHHEM BDOMa
2)  B3avMOogeCTEMEM NOAYYEHHOMO COSJMHEHMA CO BOAHEIM PSCTEOPOM TWAPOKCHAS KaAWA (MIBEITOK) NpPKU HarpeEaHWN
3)  B3aWMogedcTEMEM NOAYYEHHOrD 3AKMHA € BMHAOM HaTPUR B KUAKOM GMMWEKE
4] CnocaegyridM aAKHAMpOEaHHEN BPOMMETHADM
5 INeKTpOdUABHBIM NPUCCELMHEHWEM BOLbl B NPUCYTCTEMW COMEH PTYTI W KWCAOTHI
i 1] 3nekTpoduALHbIM MPUCCESHHEHHEM BpOMa
2) B3aMMOgeACTEMEM NMOAYYERHOMD COBLWHEHWA CO CMMPTOELIM PECTEODOM TMAPOKCKLE KANUA (M3BHITOK) Npw
HarpesaHiK
3)  B3aWMOogedCTEMEM NOAYYEHHOD 3NKMHA C BMMAOM HaTDUA B XKUIKOM aMMNEKe
4]  CNOCASAyRILMM SAKHAMPOEaHWEN BPROMMETHADM
5} 3nekTpOUALHLIM NPUCOELMHEHMEM BOAI B NPUCYTCTEMKM KWCAOTH
=

1] ZnekTpoduAbHbIM MPUCCESHHEHHEM BpOMa

2)  BsaWmogeACTEWMEM NMONYYEHHOMD COSJMHEHHA CO CMMPTOELIM PECTECPOM MAPCKEHAS KanWRA (M3ISLEITOK) Npu
HarpesaHm

3}  B3aWMogeHCTEMEM NONYYEHHOMD 2AKHHE C aMUAOM HATPUA B XUAKOM aMMUaKe
4]  CnocAeayrldM anKUAMPOEaHWENM BPOMITEHOM

5} BzaWmMogedcTEWMEM MPoAYKTa MPegbiayLyei CTaaMK © SMMSCaMUNBOPaHOM M NoCNeyicLLEl 06PaBoTKON NEPEKUCEID B
WeAsHHOM pacTeope



Bonpoc 14

YCTaHOEWTE COOTEETCTEME MEXAY OCHOBHEIMW NPOgYKTaMK pEEKLI,I."IF W WX H33BaHKWAMK

Moka wat
OTEETE Kapiug, 2 HzD_ A 2 NaNHz B 2 CHsl . C H20, HaS04, HgS'Di a
Bann: 2,50 KaneUKa P
T Cmaemuts
EOMpOC
A B A T e
BuifepuTe =
o B
PeaakmepoesTs B cpere .
EONpPOC HEIGEpUTE -
C & BepuTe =
D g BEpKUTE -
Bonpac 15 . )
T YETaHOEWTE COOTEETCTEME MEX DY OCHOBHEIMK NPOAYKTAMM DEAKLWK W MX HA3BaHWAMU
OES HET
orEsTR Byran VBf2 BV _ 1.1)0s0412)NaHSO; g Biry . o
Bann: 250 2) KOH, cnnpT, £ 2) Al Oy P CCl, 905G i
OCHOBHOH  MHHOPHLI
T Cmaemuts
ECNpOC
o A BrifepuTe.. =
Pesakmapoeats
EONpOC B g GEpHTE =
C| g GepuTe =
D | Busepure =
Bonpoc 16 . )
YCTaHOBWTE CTPOSHME COSAWHERWW, BEIAENEHHBIX KPECHBIM LESTOM,
Moz Het
OTEETE Bl.':
— - .
Bann: 2,00 CC14 C quBj 3
T Om 1) Oy CH-CI
e CsHg _}_1_—_]-_ CIHOKCATE (ITANIHAIE) + 9TaHATE TMeTaHaE
ECNpOC g :} 7o H:'D
nd HAC=CHMNO-
PegakTvposas s e (O H N,
ECNpoC
CsH BoiGepute &
GH1iNO: | pugapure -

Paznen 3. Ilpumepsl BONpPoCOB K KOHTPOJILHOI padote Ne 3. MakcuMajibHAasi OLEHKA —
16 6aJ10B.

Bapmuanr 1
1. Hanumure ypaBHeHus peakuuil. HazoBuTe HCX0oaHBIE COEAMHEHUS M TPOAYKTHI peakuuid. J{iis
peakuuu Nel ykaxute 3MeKTpOHHBIE 3(DPEKT 3aMeCcTUTENSI, IPUBEANTE MEXAHU3M U OOBSICHUTE
COCTaB MPOIYKTOB PEAKIIUU C TTO3UIIMH TEOPHH pe3oHanca. (90).

H HNO
H C/C\Cl H,S0, t
s A~

AICL, t

NO, 6. © 0, >
V205, t
— 2

o, Cl,
FeCl&t CH3
NO
CH, .. ©/ 2HQSO] KOHI

3. © B t

h

Y COOH
4,H3COBr CH,CH,Br 8. Br,

AlBry t FeBr, t
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2. Ocy1iecTBUTE MPEBPAICHHS, UCIIOJIB3YsI TOJIBKO HEOPTraHWYECKHUE pearcHThI (60).

a) benson u nporeH ———  (n-6poMpeHIT)XIT0OpMETaH
0) benszon —— 4-x710p-3-HUTPOOEH30MHAS KACIIOTA

B) beH301 1 ane TIIIxXJIopul ——» M-OpOMAITHIIOEH30T

3. YcTraHOBHTE CTPOCHHUE COCTMHEHUSI M HAIMMIIIUTE BCE YKa3aHHBIE peakiuu (40).

CoHy

1) 0s0,, 25 °C

r
C—C21> CoH(Br, (mapa sHaHTHOMEPOB spumpo-psna)
4

2) NaHSO, H, o CoH{,0, (napa sHaHTHOMEPOB Mpeo-psiaa)
KMnO, HNO;
—>C H O (KOHILL.)
H;80, H0, € 7 6 2 T80, e 10 T T O4
OrneHKa 3agaHuil:
Ne 3aganus 1 2 X
Orenka, 0amn 9 45 | 2,5 16

Tecrosrlii popMmar:

Bonpoc 1

Moka Hat
CTEETA
Bann: 1.0
T Omaetuts -CONH;
EONpOC

P Br
o
Pagakmiposams -NHCOCH;
EONpOC

-OCH;

BribepuTe =]
BbepuTe. ]
BriSepute &
Bribepute =]

Borpor 2 -
s Y¥amWTe OCHOEHOW NPOAYKT PESKLIMM
Moks HET
oTEETE S, CF3 Ch
Bann: 1,0 | :|/ - 100
L FeBr; t°C
T OmvemiTs
ECQNEOC
o 3. M-XNopTpudTopMETHABEHION
TR b.  N-XA0pPTPUGTOPMETHASERZON
EQNEOC
.  O-XNOpTPWOTOPMETHAGEHSOA
d. XAocpAMPTOpMETUASEHIOA
Banpac 3 . o~
Y¥aXWTe OCHOEHOW NPOAYKT PE3KLIMK
Moka Hat
OTEETa o}
Bann: 1.0 U:N\v/&.bq JL._H HNO,
B
T OmeTus | J/ H,50, t°C
ECNpOC "‘“m/
o
PeaaknipoEaTE 3. 3 4-gvHuTpobeH3ansgerug
ECNpOC
b. 3 6-avMHWTpOBEHZaNEASrMg
. 2,3-AHMHWTDOBEHZANEASrHA
d. 3 5-AHHHTDOBEHIaAEAErHA
Bonpoc 4 . =
¥KaXWTE OCHOEHOW NPOAYKT PERKLIMM
Moxz Hat
oTERTE Crmpon — By
Bann: 1,0 CCL
T OmaemuTe
BOMpDC a. 2-BpowmcTupon
d b, 1,2-guEpom-1-geHnnaras
PegaKTWpOEETE bR g
ECQNpOC

. 3-BpomcTHpoa

d. 4-BpoMCTHPOA

e —

OnpegenuTe OpUEHTHPYHILEE EAWAHWE JAMECTMTENEH NPH 3AEKTPOBUALHOM 33MELLEHUM B 3aMELLEHHEI BEH30NEX
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Bonpac ¥{TEHOEWTE CODTEETCTEME MERMY OCHOBHEIMKM NPOAYKTEMIA DEAKLIMA 1 WX HE3BAHWMAMMN

Mowa Hat .
EH__:,CDEI_ A _ZnHg B

OTESTE To Iy
AlCl; t°C Hl
Bann: 1.5
T Omaetums
Eonpoc B g BEepHTE.. s
o A P
Pegakmepoeate BribepuTe.. =
EONpOC
Bonpoc B ¥{TaHOEWTE COOTERTCTEME MEX LY OCHOEHBIMW NPOSYKTEMK DEIKLIMA M KX H3ZEaHWAMM
Mowa HaT Ol
oTBETE E}NQJI 1) EMnGy H20, NaOH. :__ A 2
Bann: 1,5 2} H;0 Fech
T Omaeums
s Al g BEpUTE.. *
o
PegakTupoeats B | g BepuTe.. =
EONpOC
Banpoc 7 BoibepuTe BCE NPAaEMABHEE $ParMeHThl, EXOAALLKME B CHEMY MEXAHWIMAE PeaKL mm:
Moka Hat CH;COC!
L) Benson ——— =
Bann: 1.5 AlCL
T Omaemite
EONEOC a2,
—AC?CI
= HyC—( ‘ e ——ol Aic
PegakrapoEaTs 3 g - L
EONpOC 1
b.

o Ng e
9N G AR
o’* @*




Bonpoc 8
Mowa Het
cTEETR
Bann: 1.0

T Omietus
Bonpac

o

PagamapoBats

BuiBepuTe BCE NDAEMARKEIE YTECDMAEHMA O CIEME MEXSHMIMAE DEAKLMM:

OpoMOCH30T

Bl‘_g
e
FeBr;

& BpoMBEH3I0N BKTMEMDYETCR KOMNASKCOOBPAI0EAHHEM C KMCAOTOR Nleronca

b. ATakyrlUas SacTHL3 OBPAIYETCR KOMMASKCOOSDAI0EAKUEM ANCTEHa C KMCAOTON Mernca

BONPOC

c. Temnepatypa NpoEeAeHWA PEAKLMM EAURET HA COOTHOWEHME NPOAYKTOR

d. Mera- NoAOXEHHE HAUMEHEE JE3aKTHEMPOEAHHOS

e. OpTo-/napa- NOAOKEHHA HAWBONEE AKTHEWDOEAHHBIE

L
Banpor 8 =
p YCTEHOEWTE NPEENABHYH NOCASAC0EATEAEHOCTE NPEEPALLEHHA CHHTESE!
K3 HET
oTE=TR AueTineH — 2-xnop-4-HUTROBEHICRHER KMCNOTa
Bann: 1.0
T Omaemute
BONpOC 3 -
* 1) Tpumepwsauwel aUETHAEHE B MPUCYTCTEMM KOMINEKCOE HHKENR

o
Desskmepoeam 2} INeKTPOGUABHEIM JEMELLEHWEM NOAYYEHHOMD COEIMHEHKA KOHUEHTDMDOEAHHCH a30THOH KMCNOTOR B NPUCYTCTEMN
sonpoc CEPHOH KWCAOTEI

3]  ZSneKTpogWALHBIM 3AMELLEHWMEM XNOPOM E MPHUCYTCTEMH XEnesa
4] ANKWAMPOEAHWEM METWAXNOPMACM E MPWCYTCTEMM XN0DHAR ANOMKHKMA

5] OKWMCIEHWEM NEPMAHTEHATOM KaiMA B KWCNOW CPELE MPM HarpeBaHiu

1) Tpumepwzaywei aLLETHAEHS E MPUCYTCTEWMM KOMMNEKCOE HWKEAR

2] SnekTpodUAEHBIM 3AMELLEHWEM NOAYYERHOTD COBSMHEHWA KOHLEHTDWPOBAHHON 830THOM KMCNOTOR B NPUCYTCTEWN
CEPHOH KWCAOTEI

3] ANKWAMPOEEHWEM METWAXNCDPUACM E NPUCYTCTEMM XN0DHAE ANHIMUHME
4] OxMCIEHWEM NEPMEHTAHATOM KaAMA B KWCNOR CDESE NMPW HarpeBatnm

3} SnexTpogUALHLIM 33MELEHUEM XN0POM E MDWCYTCTEMK Xenesa

1) Tpumepuzayuel aLETHASHE E MPHCYTCTEWM KOMMIEKCOE HHKENA
2] ANKWAMPOEEHWEM METWIXNCDPUACM E NPWCYTCTEMM XN0DHAE ANHIMUHME

3] 3MekTpOodWUABHBIM 3AMELLEHMEM NOAYHERHOND COESMHEHWA KOHLEHTDWPOBAHKON 830THOM KMCNOTOH B NPMCYTCTEWM
CEPHOH KWUCAOTHI

4] SnexTpodMALHLIM 33MELLEHMEM XACDOM E NPUCYTCTEMKM xnopuaa xenesallll)

5] OKWMCIEHMEN MEPMEHTEHETOM KaAHA E KWCNOW CDELE MPW HErpeEaHuM

1) Tpumepuzaywel aLETHASHE B MPHCYTCTEMM KOMMAEKCOE HHKENA

2]  ZSNeKTpogWAbHBEIM 3AMELLEHWMEM XNOPOM E MPHUCYTCTEMH XEenesa

3] AAKMAWPOEZHWEM METWAXNODPMACM B MPWUCYTCTEMK XNOPMAE Ant0MHHKA
4] OxMCIEHWEM NEPMEHTAHATOM KaAMA B KWCNOR CDESE NMPW HarpeBatnm

5] IMeKTPOdUAEHBIM 3AMELIEHWEM NOAYYERHOTD COBSMHEHWA KOHLEHTDWPOBAHHOM a30THOM KMCNOTON B NPUCYTCTEWM
CEPHOA KWUCAOTEI

1) Tpumepuzayueli aLETHAEHE E MPUCYTCTEWM KOMMNEKCOE HHKENA
2} ANKWMAMPOEAHWEM METHUAXNCPWUACM E MPUCYTCTEMM XN0PHAA ANHMUHME
3] O®WMCNEHWERM NEPMAHTAHTOM KaAWH B KWCNOH CPELE NPKW HArPEBaHMM

4] 3nekTpodUAEHEIM 33MELLEHHEM MOAYYERHOMD CORIMHEHWA KOHUEHTPMPOEAHKOM a30THOR KMCAOTOR B MPUCYTCTEMK
CEPHOH KWCAOTEI

51 ZNeKTpOdMABHBIM 3EMELLEHHEM XNOPOM B NPHUCYTCTEMM HEnesa
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Bonpoc 10
Moka HaT
OTEETE

Bann: 20

T Omaemums
EONpOC

o
FepskmsposaTe
BONpOC

Bonpaoc 11
Moka HaT
OTEETE

Bann: 20

T Omaemums
EONpOC

o
Peaakreposame
BONpOC

Bonpaoc 12
Moz Hat
OTEETE

Ban: 1.5

T OmTaeTMT
ECNpOC
Peaakreposame
ECNpOC

YCTaHOEWTE COOTEETCTEME MERAY OCHOBHBIMIK NDO4YKTMM DE‘BKLI,MF M MX H3ZBaHWAMIA

(CORNIP(CeHg)al  ,  HNO3 g HNOy o~ Br

AneTHnes

300 °, P - H,50, H,S0y4 AICI;
A BriGepute $
B BrGepuTe =]
c BrGepuTe =]
D BrGepuTe =]

YCTaHOEWTE COOTEETCTEME MEXY OCHOBHEIMIKM NPOgYKTaMmM DE‘BKLI,MF W KX H3ZBEaHMAMI

Benzon HzC=CHz A 1)8rz hv - B 1)Brz CCly N HHSD"
HaS04, 2) KOH, compr, § 29 ZKOH, cmpr, HaS0y Hz0

Al g GEpUTE =

B g BepuTa &

C B GepHTE =]

D g GEpUTE =

YcranoeuTe CTPOEHHE ECE',E[MI'E'I'Hﬁ. EblAENEHHBIX KP3CHbBIM LEETOM M YCTAHOEWTE COOTEETCTEWME C HASE3HMEM.

B
h:uz—-' CyHyaCIBr [mﬂ ONTMYECEHX MIOMEPOR ;I
Br
CgH; 4 O =—=——— H - -
o TFebr. T C;HBCIO;
KMnOy N
CoHsCI0; ———
H:0, H* 1
Maz G0y CD?_T
C7H4BrCIO; BrGepuTe ]
CsHC BrGepuTe.. =]

Pa3znen 4. IlpuMepsbl BONIPOCOB K CaMOCTOATEIbHOI padoTe Ne 3. MakcuMmajibHasi OLlEeHKA —

4 0aaa.

3aKOHYMTE YpaBHEHMsSI peaKIuid ¢ Yy4E€TOM CTEPEOXMMHMUYECKOro pe3yibrara. [IpuBenure
MEXaHHU3M pEaAKIUH 4.
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1). (H,0),HC—CH,Br—Nal o NO,

aleToH 6). NaO ﬂ

H,0, t
2).H,C—C=C —cH,c—H2%% Br o

3)- (H,0),C—C,H, _02&8@ cl
|

cl 7) C,H; C2H58éa
CH, . Somp

4)-Br+H _ NH;
CnupT
C,H; al
CH,Cl
3). NaOH, H,0
5). NaOH ) /O/ —bp n
H,0 H,C ’

NO,
OrneHKa 3aJaHuil:
Ne 3amanus 1 2 3 4 5 6 7 8 | X

Onenka, 04104041204 0,410,404
6amn

Tecrosblii popmar:

Banpoc 1 OCHOEHOH NPOAYKT PEEKLMM:

Moka HeT ol

OTEETE - “

—_— =

= CH: 330 o0

Bann: 005

T Cmaemuts .

EONpOC a. 12-guxnopnponed

d b Z2-wnopnponed

PesakTvpoEaTs

Eonpoc c. 13-guxnopnponed

d. 1-xmopnponeH

e. 3J-xnopnpon-1-eH

Borpoc 2 CCHOBHOW MPOSYET PEarLaM:
Maoka HaT CH,
TEAE CHLCHzBr
=] 3l
Bann: 0.5 H' | “OMa CNUpT
CaHy P
T CmaemiTs
ECNEOC .
. a. (5)-arokcHByTaH
o
PelakTMpoEETE b. (RS5)-3roKcHByTaH
EONpOC

C. (5)-2-BpomMByTaH
d. (R}-arokcuByTaH

e, (R)-2-BpomByTaH



Bonpoc 3
Moka HeT
CTEETE

Bann: 0.5

T Omaemums
EONpOC

o
Pegakmapoeame
ECNPOC

Bonpac 4
Mowa HeT
oTBETR

Bann: 1.3

T Omaemums
EONEOC

o
Pegakrepoeams
BONEOC

Oprad M4ECKMMIA MDOIYKTAMK HUXENPHWEELEHHOIO NPEEPALULEHWA AEARKITCA:

C1 NaMH,, NHy 190, P

H5C

&  O-TOAYWIHH
b, M- TOAYMAKMH
C. CMECb 0- W N-TOAYHIKWHOE
d. n- TORYMOWH

E. CMeCk M- W N-TOAYHIWHOE

Y¥KEXMTE BCE NPABMALHBIE $RAMMEHTE! ¥ NPCOAYKTE], U3 KOTOPbIX COCTAENAETCA CHEMS MEXSHMIME E3aMMOERCTENA (A)-2-

GDOMONERTAHE € MMIPOKCHMAOM HATPMA E ECAE NPW HEGOABLIOM HarpEEaHMK

=8 CH5 CHy
Hii t 111H
COH
#-CqHs HO Calz
b CHs
g
K-CyHEH

(S5)-3-meThaneHTAR-3-071

(o CH3

OHYE ™
H-C3H7

(R)-3-meTimeHTaR-3-01

d.
g
f. CHy
D
w-CyHb!

(8)-3-meTamenTan-3-0a

¥ Y

e | 17
& | W OLICTPO
O e —_—
" B
K-CaHy
Py
Vi

h. CH;

HIe
1-CaHEH

(R)-3-meTHnesTan-3-o0
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Bonpac 5 YCT3HOEWTE COOTESTCTEME MEeX Oy DEEKLI,HE'ﬁ W NpegnofAaraesbl THNCOM MEXaHW3IMa 2 npoTexasEuA
Moz HaT
OTEETE (CH,).NH

FHuTpohpomoenmn  — R B
Bann: 1.2 L C,H.OH, t BrGepuTe. *
T Cmaemur H.O
DT 1-bpom-1-thermnaran = . o
EOMpaC HE BmBepuTE. #
n v -
PeakTpoEETS 3. HuTpodponfemor — oo o
13KTHPOEETE 3 OBDOMASIIOT o
conenc poupe o WH )t BoiBepuTe. *
> NalH
l-Bpou-1-dremmnaran Ho ™ SeGepure., &
) t-BuCOK
1-bpom-1-penunstan - fBeDiTe., 2
+-BulH DEABEPUTE... =

Pazgen 4. IlpuMepbl BONPOCOB K KOHTPOJILHOW padore Ne 4. MakcumaJjibHasi OlleHKA —
16 6as10B.
Hamumure peaknuu (0,4 6ama). Hazosute nomyuenusie coequnenus (0,1 6amn).

H,O
1) 2-MeTun-2-xaopOyTaH — > 5) (R)-Z-HeHTaHonLClz—>
HCOOH, t°C TMAPUIUH
1) 3 KOH, 320°C
2) 4-Metun6eHzoncynbhoHoBas KMCIOTa ) > 6) Genon NaNo, . HNO; (pass ) >
2) HCI H,S0,, 5°C
3) yuc-4-mpem. By TUNLUKIIOTEKCAHOT DK > 7) Metundenunosbiii 3¢up ﬂ»
2) (CH30)2802 tOC
1) NaOH, H,0 IR

4) n-Kpeson > (S)-CH;—CH, ClH COOH

7 CH

2) CeHs—C 8) H3obyranon - >

| H,S0,, t°C
I1. TIpuBeauTe MEXaHU3MBI CIASAYIONINX peakiuii (3 6am).

CO
1) ®enonst HaTpHS ———=—

p, 125°C

NaOH, H,0
2) n-Hutpoxnop6enson — e
3) 2,3-JlumeTnnokcupan %

t°C

I11. OcymecTBuTe cienytonye npespaimieHus (6 6aua).
1) Benszon u 1-6yren — 2-Menui-2-6yTaHo

2) (R)-2-1lentanon —> (S)-2-Hurponenrtan

3) Monbenson — 4-HUTpOdTOKCHOSH30T

IV. YcranoBute cTpoeHHE COEAMHEHWS W HAIMUIIUTE JJIS HEro BCE yKa3aHHbIE peakiuu (3
Oaa).
NaOH

—————— PacTBOp
H,0
CoH1nOs — PCIs > C.H.ClO OMTHYECKH aKTHBHO
81710%2 MHPUIHH £ umeer (R)-xoHpurypanuio
(CH;30),80, CeH.-0 KMnOy O-METOKCUOEH30lHas
NaOH, H,O g2 H, H,0,t°C ~ Kuciora
OreHka 3a1aHui:
Ne 3amanus 1 2 3 4 X
Ornenka, 6amn 4 3 6 3 16
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TecToBblii popmar:

Banpaoc 1
Maowz HaT
OTESTE

Bann: 0.8

T CmaemiTe
EONpOC

o
PeiskTspoEETE
EONpOC

Banpac 2
Maowz HaT
OTEETE
Bann: 0.8

" OmaemuT
EONpOC

o
PeiskTspoEETE
EONpOC

Bonpoc 3
Maowz HaT
OTESTE
Bann: 0.8

T CmaemiTe
EONpOC

o
PegakmepoEaTe
EONpOC

OCHOBHOW NPOAYKT DEakLiMi

G HBr

e T T
H.C R;0,

BolGepuTe O4MH OTEET:

1-6pom-2-MeTnanponas
1,3-AMBpoM-2-MEeTUANPONAH
3-BpomM-2-meTnanpon-1-ex
2-BpoM-2-MeTHANPOoNaH

1,2-aMBpomM-2-MeTHANPONaH

OCHOEHOW NpOSYKT DeakLMK:

&l

Z CHy sgec

BolGepuTe O4MH OTEET:

1-xAcprnponex
2-XROprponeH
3-xnopnpon-1-ex
1,3-anxnopnpones

1,2-anxnopnpones

CCHOEHOM NPOSYKT DEaKLIMM:

H4C CHz 1) Hg(OAc),

s )
3 2) NaBH, OH

BolGepUTe O4MH OTEET:

4-meTwaneH-1-ex-3-o0
A-pMeTHaneHTaH-1,2-g1on
A_peTHaneHT-1-e4-1-0n
A_METHANEHTEH-2-00

A_MeTHaneHTaH-1-0n

o
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Banpoc 4
Moxka veT
OTEETE
Bann: 0.2
T Omaemums
EOMEOC

o
FElaKTApoEETE
EONpOC

Banpoc 5
Mowa Het
OTBETR
Bann: 0.3

T Cmaemute
EONEOC

]
PegakmapoeaTs
ECNpOC

Bonpoc )
Maowz Hat
CTEETE
Bain: 0.8

T Omaemums
BONEOC

o
PegakmapoEaTs
EONpOC

Bonpoc 7
Maowz Hat
OTEETE

Bann: 1.4

¥

T Cmaemits
BONpOC

&
PegakmapoEaTs
ECMNEOC

OCHOBHON NPOAYKT PEaKLMM:

Gl HBr

— =
HO

BLISepUTE OMH OTEET:
1-Bpom-4-{EporMeTUA}ESH30A

4-(BpomMMeTHAIdeROA
A-(EpoMDEHUAIMETEHOA

4-{AHBpoMMETHADEHON
2-Bpom-4-[EpommeTaideron

OCHOEHON NPOAYKT PEAKLMM:

OH
H,S0, (K.)
—

100 °C

BriBepuTe 0QMH OTEET:

3-TMAPOKCHBEHICACY ARG OKNCNOTE
4-rMApoKCMBEHICACYAbBOKNCAOTE
BersoACynedOKMCNOTa

CMech 2- K 4-rMgpokcBer3oacynbPoKMcIoT

2-THAPOKCHBEHZCACY ARG OKNCNOTE

OCHCEHOW NPOAYKT PeaKumi:

O

A

OH  Hc~

BolSepUTE OA4MH OTEET:

ITHABEH30aT

ITOKCHEEH30A

$peHunayerar
1-{4-ruapoKcuderHnn)3Tan-1-oH

1-{2-rnapoKcudgerHna)3Tad-1-oH

YCTEHOBMTE CTRYKTYPY NPOAYKTOE KaXA0W PeaKLmm:
Na(H 1. OOy, 125 °C, 5 arm.
Pl ———— - —.-.-.&——-p-
2. H,0

BolBepuTe O4MH MM HECKOBKO OTEETOE:
4-TMAPOKCMBEHIONHERA KMCIOTa
3-TMAPOKCMBEHIONHERA KMCIOTa
DeHONRT HATPWMA
BeHzofHaR KMoNoTE

2-TWAPOKCMEEH30MHER KWCNOTE
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Bonpoc 8
Moz Het
CTEETE

Bann: 1.4

T Omaemurs
EONpOC

&
Pegakneposams
EONPOC

Bonpoc 9
Moka Het
oTESTE

Banm: 14

T Omaetts
EONpOC

&
Pepakmepozame
EONpoC

YCTaHOBKTE CTPYKTYPY NDOAYKTOE KaXA0H peaKumm:
Li . AneTansaerna
-

2-Merwn- | -GpoviyTan -
apup, - T8'°C .. 2. H;Ue

BolISepuTe 0fMH WIN HECKOABKD OTEETOE:
2-MeTunByTex

2-MeTHABYTUARUTHIA
4-MeTuarexkcen-2
3-MeTtnnrekcaton-2

4-Metwnrexcation-2

BLIEEOHTE BOE BEPHBIE YTESDXASHNE, X3DEKTEPMIYIOLLME MEXIHMIM MPELA0KEHHOH DEIKLWK.

(CHy)NH
Merrnokenpa ————

BoIGEPHTE 04MH HAKM HECKOMLKS OTBETOE:
ATaKa HyKNEO$MAa MPONCIOAWT, KaK =CWH2-aTaka € NPOCTPAHCTEEHHE HEe3aTPyAHEHHOM CTOPOHS INEKTPOGMABHOTE UEHTPE

CropOCThANMMTHDYHILWLAR CTAAWA PEAKLMK — 3TO 8TaKa HYKNeodrna no 3nekTpofraAsHOMY LEHTRY (Hanbonee 3aMELEHHOMY 3TOMY Yraepoaa)
,ﬂ,lﬂ METHNEMHUH AEAAETCA CUAbHBIM HYKA ED‘PHHDM

CKOPOCTBANMMTADYHOLWWER CT3AWA PEAKLMIK — 3TO aTaKa HYKNeofuna no 3ekTpofuAEHOMY LEHTRY (Mo aKTUEMPOEaHHOMY aTOMY KMCAopoga)
JAMETANEMWH AEARSTCA CAZBEIM HYKNEOHHUACKM

CKOPOCTOANMMTHDYHOWER CTEAWA PEAKLMI — 3TO aTaka HyKneoduna no 3NekTpodruABHOMY LEHTRY (HaMMeHee 3aMelEHHOMY aTOMY yraepoaa)

ATaka HyKneodmnAa MPOWCIOANT, KaK =3HTH»-aTaka C NPOCTPAHCTEEHHS He3aTPYAHEHHOM CTOPOHL! INEKTPOGMASHONS LEHTPE
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Bonpoc 10
Mows Hat
OTEETE
Bann: 1.5

¥ Omaemims
EONpOC

o
Penakmepoeams
EONpOC

¥KEHWTE BCE NPABWABHBIE $REMMERTE! M MPCAYKTE, M3 KOTOREIX COCTASARETCR CHEME MEXSHUIME NPSICTAEASHHOH DEAKLLMM:

sOCl,

(5)-1-Pemnoran-l-o1 ——— =
TTHIELTHEL

BoiBepuTe DAMH WA HECKONEKD OTESTOE:

o Cﬁﬂj '\3'@ 5 @ CﬁHa
0. N

6
b \;’:0 -

I-E;.‘J f\ﬁ/q=0 JHCCOIHAHA I'HEJ '\__r

HCl —= @ e
f
H

b.@_

[+
*
AMelleHH
—
80,
<P
. 1
Cell, - 5+ CsH. .
C—0H + Qi —= ’hg_téf_‘i_a =
"EC‘ :l.I:E_ lﬂc" 1!1 é@ 50,
e CgH
il
f CoH.
a—c,
Vil
gl -~
e =
CeHe 5. 5 o CgHo .
I R on|  Oemo
1, IV
/
b
.
CeH, <R 5 e _
ﬁ a;\C'D §—C —= u(_‘[,.,.,.,.,,,.,..,J-_,,‘,,,",,"m,ﬂ P GEICTRO
IEC“ J H 50,
cf

46



anpoc 11 YCTBHOBUTE COOTEETCTEME MEXIY PEBKUNEN 1 NPEANONETEEMEIM MEXZHUIMOM €€ NDOTEKEHHA

Moxz war

3TinaT HATPUA + BYTHABDOMIA

ARMUIYAOPHA=3T3HON

EtONa
4-XtopanmIon .
EtO)

Y H, p, £*
Pegakmvposars
sanpoc EtONa

EtOH, *

- Xaopumtpoderrion

3-HuTpoanuson + oneym

sonpoc 12 " B

& YraxuTe PASMAbHYID MOCIEA0BATENLHOCTS CTaAMH, MO3E0/RIDLLYID OCYLLECTETS YKa33HHOE NPEBPALLEHHE HAMBCEE PALMCHANEHEIM CTOCOBOM (€ MAHWMANBHEIM KOR-BOM NOBOHHEX MPOAYKTOS M € MHHAMAABHEIM SMCION
MoxaHer ae

=

TMponas — » npoman-l-oa

BHIBEpKTE DAVH OTEET:

1) BPOMHDOEEHMEM MCXOLHOTO A7KaHE NDU OBAYHEHIHM
2) feTVaPCEDOMMPOEEHIEN B LIERCHHC-CTPTOROM PACTEOPE MDY KMTRHEHMK COBAVHEHHSR, TONYHERHOTD Ha NPedsAyLLeR cTagun

31 MAPCBOPMPOEEHIEN CORMMMERIA, MORYSERHOT, K2 MPEBIAYLLER CTEAMM C NOCAEAYIDLIMM EOCCTAROEASHUIEM MOYHEHHOTD TPUEKIIBOPaRE

1) BPOMKDOEEHMEN MCXOHOTO AAKEHE NDM OBJYUEHMM C NOCAELYIOLLEH DBPABOTKOI CIMPTCELIM PACTEODOM MVAPOKCULE HATDWA MDY HarpeEaHyH
2) flo6asneHreM 6POMOS0A0POAA C NEPEKMCHEIM 3ddeKToM Xapalwa

3)KINAUEHIEN MOAYSEHHOTO Ha NDEAEIAYLLEH CT3 AWM COBAMHERWA & SOAHOCTMPTOROM PACTEOPE LEA0HH

1) BPOMHPOS3HHEN MCXOZHOTO ankara NPH OBAY-eHIN
2) fleTnApoSPOMMPOEEHHEM B LUENOHHO-CMMPTOEOM DACTEOPE MPH KHMAYERHW COBAMHEHNA, NOAYHERHOTO H3 NPEALIAYILER CTaAMH

3)08paBoTKol B BOAHOLLENDHHOM PACTEODE BPOMEAKaH3, MOAYSEHHOTD NPUACOEANHEHHEM BPOMOEOA0POAA & NPHCYTCTEMM NEPOKCMAS K NPOAYKTY MPESsYILER CTagim

1) BROMHPOSEHHEM MCXOZHOTO ANKEHE NPH OBAYSEHHM & MPMCYTCTEMM NEPEXATH
2) f1ernAPCEDOMUPOEEHHEM B LIENGHHO-CMAPTOEOM PACTEOPE MDY KHMRHERMM COBIUMEHIS, NONYYERHOTO K3 NDEABIAYLLEH CTaguy

3} F4pOBOPMPOBaHIEN MPOAYKTS NPeAbIAYLLeH CTAANH C NOCAERYIOILMM BOCCTEHOEAEHMEM NG/YHErHOrD TPHAKIBOPEHa

1) EPOMHPOEBHMEM MCXOAHOTO ANKAHE NDH O6YHEHHK
2) fleruApOBPOMUPOSEHHEM B LLEROHKO-CMAPTOSOM PACTEOPE MM KHMAYERMA COBIMHEHNA, NORYSERHOMD Ha NPELBIYLLEH CTannH

3)OKCMMEPKYPMPOBEHHEM 3AKEHE € NOCAEAYIOLMM ASMEPKYPHPOE3HHEM NOAYHERHOD MMAPOKCHNPOHIE0HOTD

PacnpegennTe COSIMHEHMA TaKMM 06pasoM, YTOBEI NOAYYUAECE BEPHIA CXEMa CHHTESE,

I,
a Zn'Hg
2) (CH;),50, AICH HCT

T Ometums
Eonpoc

o
PegakmapoRaTe
Eonpoc

—_
AcOH f

oH OEH, Chy e

Banpoc 14 OnpegenuTe EblAENeHHbIE KPACHEIM COEAMHERWA

T Omaenus
Eonpoc

o
PegakTapoRaTe
Eonpoc

C:H0

BolGepuUTE OAMH OTEET:

A, UMKNOTEKCAHOH,  MPGHCUMKNONERTaH-1,2-g1uon

B. 3-metmangenByTtaH-1-on; MBOHC-2-METUALWKN0BYTEHON
C. 2-meTunegerBytar-1-on;  mMpPOoHC-2-METUALWKACBYTaHOA

D. 6yT-3ed-1-o0; YucyuknonedTas-1,2-auon

Pasznen 5. Ilpumepsl BONPOCOB K KOHTPOJILHOI padote Ne 5. MakcuMajbHasi OLEHKA —
20 6an10B.
I. Hannmmre peakunu, Ha30BUTE MOTyYeHHbIE coequHeHus (6 6aioB).
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2 CH;0H

1. 2-BytaHon % 6. [Tponanans —>H®
H,0, H,SO CO, HCl1
2. I[ponux 2= 2 7. Tonyon ————
HgS0, AICI; CuCl
3. Hponaﬂanb% 8. LluknorekcaHoH M» %-L»
Hzo tOC
® ©O..
- KOH
4. ByraHoH PhyP~CH~CHj > 9. 2-MerunnponaHajip —————»
H,0
SOCI -
5. VkeycHas KHcnoTa ————» 10. YkcycHas kuciora —>CH3 NH,

t°C
I1. TlpuBenute MexaHu3Mm ciieaytomiei peakiuu (3 6amra).
NaOHj g0,
H,0
I11. OcymecTBuTe creayronue npespamenus (7 6aaioB).
1. OTunen — MacsiHasi KUcioTa

[Iponanane

2. beHzon — BeH3aibaHWIUH

IV. VYcranoBuTe CTpo€HHME COEIMHEHUS M HAIMLIMTE U1 HEro BCE yKa3aHHble peakuuu (4
Oaia).

[Ag(NH3)2]OH> He pearupyer
NHQ_NHZ - NaOH =
C4HgO > C4HioN, t°C CaFlio + Ny
H,

T C4H,oO cmech (R)- u (S)-u3omepoB
i

OueHka 3agaHuii:

Ne 3amanus 1 2 3 4 X
Ornenka, 6amn 6 3 7 4 20
TecToBblii popmar:
1 JCHOEHOH NPOGYKT PE3KUHA:
) o
Banr: 10 H,C-CH-P(CgHs),
BONpaC H,";-C

BrifiepuTe 0gMH OTEET:

GyTan-2-an
2-METWAMEKCEH
J-METWANEKE-3-8H
I-METWANEHT-2-2H

J-METWArEKCEH
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2

Mowa et
omEeTa

Banaz 1.0

¥ Omaetame

BnpaC

&

PrassTHpoBaTE

BONpOC

3

Mowa et
omEeTa

Banaz 1.0

" Chmemame

BnpaC

o

PramETHpL

BONpOC

JCHOEHOH MPOEYKT PEaKLMA:

o

1) C,HsMgBr
AL, voaks

2) H,0P

BrifiepuTe 0gMH OTEET:

nponaH-2-o0
nNponaHans
nponad-1-on
ITEH

STaHoA

JCHOEHOH MPOEYKT PEaKLMA:

H O o

M

H,C CH,

-

NaOH, H,0

BrifiepuTe 0gMH OTEET:

1-dreHunbyTan-1,3-auoH
d-zeHanGyT-3-84-2-0H
AUETOREHOH
d-zusTenfeszansgenag

d-deHnnGyTan-2-o0H
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4 OCHOEHON NPOgYKT PEEKLMAM:

Mows et

ammeTa H O

Gaaa: 1.0

¥ Omiemame Hacﬁo

BONpoOC

.

L NaOH, H.,O

PrasxTHpOBATE

BONpC

BrifiepuTe 0OMH OTEET:
2-rapoKck-3-GeHINEaKDIMNOBEIR ANsgeriag
d-augmnbedzansgenag
d-prco-d-0eHnEyT-2-8Hane
2-3ueTHAGeHIaNEdETAL
I-EHUNNDONEHENE
5 OCHOEHON NPOgYKT PEEKLMAM:
Mows et
aTmETa D

4.1- 1.0 C'H EDC |2

CoHs

BrifepuTe 0gMH OTEET:
n-3THaAcpieqzon
A-3TUNSEHZHACERIE CRIMET
d-zmanfeHzonnnopig
=T d-zTHaberzoaT

2-3nop-3-3TANGEHOMHAR KMCNOTS

6 OcHOEHON NPOEYKT PESKLMM:
Moxa wer
ammeTa EHH‘ D F D
Gana: 1,0 )\/u\ 2=h
T Omuename H3C NH2 tog
BINpaC
&
PR THROBATE
Bonpoc Brifiepute oguH oTEET:

3-METIAGYTIHHUTRIN

-} ETWAMEHTAHHMTRIAN
J-meTnByTISHOESA KMONOTa
2-METUAGYTIHOERH SHIAOpT

F-meTabyTaH-1-aMKK
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7 YeTaHoeMTe CTRYETYRY NPCAYETOE KakA0H pearumis

-I Le L -

e e 1. HB{Alk); . LiAlH,
armera FeMleTHaby TH —Eh

) 2 B0
S 2. Hy05, NaOH 2 HO

T Omaenane

BOMpoC

BrifiepuTe OOMH WAM HECKONRKD OTESTOE
2-MeTunByTaH

3-MeTnByTtaHon-1
3-MeTuaGyTaHoH
I-MeTnGyTaHaNR

I-MeTmnGyTtaHon-2

8 OCHOEHOH NPOEYKT PEIKLMAM:
Mows et
ammeTa D
Sans: 10 LA,
T Ormendan NHE Btblnp
BOMPOC
&
:'I!\,.'I-!l'Tu'::DE'I".-
BONpC CH:'I'
BrifiepuTe 0gMH OTEET:
F-RMETHASHHANH
M-METHASSHIMAOERIA CAMPT
M-METHAMETORIHEEHION
M-TOHAMETAHIMMH
M-METHASSHIONHER KMCIOTR
9
YCTAHOBWTE CTRYETY DY EEWLECTE KaKADTO NPSEPALUEHNA:
Moz wer
amseTa Mg 1. COqim
Giporbe o - —_—
Gans: 1.0 wjrip, o 3] F’G
¥ Ormemame i
BINpOC
&
Prazraponars BrifiepuTe 0OMH WAKM HECKONRKD OTEETOE
SOApaC
TeHO

BeHInAMarHAA Sporng
DEHAAMATHAE Sponig
Benzon

SeMIoiiHaA KnonaTa



Borpoc 10
Moea et
ameeTa

Bana: 1,0

T Omaemame

BN paC

1"

Moea et

areera

¥HEMHTE BOE NPABMALHBIE SRIMWEHTE W MPSEYKTEl MI KOTOPEK COCTAEAASTCA CHEME MEXEHHIMA MESACTAENSHHON paakyMmM:

. ALE THIIOPHL
Bensnnonsii COHpT ———————————
r

BrifepHiTe 0QMH KMAK HECKOALKD OTESTOE:
...';J]ii
07
'
P
HiC o

b . [T
a: o
. L
‘Hj
[
G
= ) 0
H=H
o CHPh —2 y
H;C T@ -HCl H:l
H
= : =
o: o
| | P
. (R =

YKaKUTE BCR MPABIALHLIE GPSMMEHTE W NPGAYKTE, 3 KOTOPK COTTIRAAETER CIEMa MEXIHHSME NREACTABARHHGH paaKkL:

H,O
ALETOHHTHT 4
3

BLEpHTE QAMH WM HECKONSKD CTESTOR:

& HE—C=py .0 HC—C—NH,
) — ne
H "
b - H
H S 9.
d = He— [ =—=l,C—C=NH ] - il 8
3
1.0 —C— i, ~—= HC—C—HH, = =1, —C—
:OH OH LOH
3 i El
a4
e
f.
o
h.

PacnpeasnvTe COSARHEHHR TaKMM OEPAIOM, YTOEL! NOAYHINACE BEPHAA CHEMS CHHTESA.

‘g KMnO, | NI
/T TS0, e
PO
- Ll
i
o 4]
Y | e A
W | PR W | =
o o
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PacnpeasivTE COSRMHEHHNA TaKiM OBPaZGM, YOSkl NGAYHIASCs BEPHEA CHEMS CHHTESE.

Mo 1
) A0 ) Bry/NaOH 5001
L 2
o AICT, T —_—
o Py HO
sanpo
"]
2 1) NH,NH.
- | i
AICT, 2) KOH. ¢
P
a
14 Pacnpenenime COSQMHEHMA TakuM 06PAZ0N, HTOGE! MEAYHMISCS BEPHAR OIEME CHHTEA,
ITHIIEH nC Ba =
1.3-Bytaques — o e 55 BaioH);
r g 0
sanpo
o : .
Pes, H
- -
[=] . a
[' i HAMIHHOBAR < TGoOo Ef;‘" J:’
KHET0TA L. oo v
15 ONpefs/vTe CTLOSHHE, EEISNSHHEN KDSCHEIM USSTOMN CORIMHEHME. W EnSS0uTE NOAEHNEHEIT OTEST C M HAZEIHUAMM,
CH;NH HCl o ARt
- O HyNO ———== He peariupyer
EOH. WO o e ey ERCK
. K\lu[h”dh AHORAR )
CeH,;0 — )
CgH,0.
1) LiAIH,, TT'® CoHuaO Cu CoH 0 __IH50, 7 ey
e . 10— CgH 5 :
p—— R 2 CHO ¢ 11,0
2) HO H% e
H.50, Br,
- L CgHyy —Tor ™ CeHiBr:

Bufiepure ogaH oTeer:
OKCH 3-METWILMCIONEHTEHS; 1,2- AUMETORCM-3-METUALAKAONEHTSH
Z-METHALMKACTERTERON, 2-METHN 1,1-AHMETORCALMKNONEHTaN
LMKNOFEKCIHON; 2-METUALMKAOrEKCEHESPBOKDEAS KHCIOTS

®  OKCHE UMKNOTEKCEHS; 1,1-ZHMETOKCHLMKNOTERCIH

Pazgen 6. IlpuMepbl BONPOCOB K KOHTPOJILHOW padore Ne 6. MakcumaJjbHasi OlleHKA —
20 6an10B.

I. Hanmmmre peakiuu, Ha30BHTE MOJyYeHHBIC coeanHeHus (6 OamnoB). [IpuBeaure MexaHu3M
peaxiu Ne 6, 00BSICHUTE BIMSHUE 3aMECTUTENSI B OEH30JIbHOM KOJIbLIE HA CKOPOCTh peakiuu (4
Oaia).

NHy),S NaNO, 3 HCI
1. m-JuHutpoben3on % 6. n-Tonyuaun A >
HZO O_SOC
HNO3pas5) Na,SO
2. WizoGyTan — 7. Xnopua deHnnanazoHus —2 5
P, t°C H,0, 0°C
NaOH CH;0H, H
3.2-HutpoOytan ——— > 8. Xnopua m-MeTuadeHnIIa3onuss ————————»
H;0 t°C
CuBr, HBr
4. AnunuH _Br2_> 9. Bpomua dennnanazonus — >
HO t°C o ®
C,Hsl C¢HsONa

5. AHUIMH s > 10. Xnopun n-cynbdodeHuninazonuss ————»

II. OcymecrBure cruenymomme mpeBpamieHus. [Ipeanoxkure XUMHUYECKHE  PEaKIlHH,
MO3BOJISIOIINE MTOATBEPAUTH CTPOCHHUE TIOTYYCHHBIX COSMHEHN (6 0aioB).

1. 1-IIpomanosr — JlunponuiamMuH

2. m-Tonynnua — m-MonOeH30iiHas KUCI0Ta

III. YcranoBuTe CTpOEHHE COCAMHEHUS M HAMNMIIUTE JJIsi HEro BCe yKa3zaHHble peakuuu (4
Oaia).
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H—C]> CSHl 4C]N pacTBOPSIETCA B BOJE, ONTHYECKN aKTUBHO

umeet (R)-koHUTYpanuio
(CH;C0),0

CsHp3N > C,H,sNO

CH;l AgOH 0
S n6) y | DET, L» 1-ITenTeH (MpeuMyLIECTBEHHO)

OrneHka 3aIaHui:

Ne 3amanus 1 2 3 X
Orenka, 0amn 10 6 4 20
TecToBblii popmar:
1 JCHOEHON NPOAYET PESKLHA:
Mowa et
amseTa NHND_:-
Bana: 10 (R)-2-6pombyTan
¥ Omaemar *JII\"I[(IJA
SN PO

BrifepuiTe 0QMH OTEET:

15)-2-HurpobyTtan

2. [R)-2-HwrpobyTax
3. (RE5) 2-HwurpobyTax
4. (Z)-2-ByTeH

E. (E)-2-ByTeH

2 2
OcHosHsM RpodyRmon HuxenpusedeHrol PEarLLILY RENREMCR
Mowa et
ammeta e, NO; H;
— e
Baaa: 1.0 E =l PAIC

BrifepuiTe 0OMH OTEET:

2, M

.u

W

R
)
)



OrHosHsE MPodlmel PeorYLLT
]
ke
Bana: 1.0 ©/
[
T Chemane

PeassTeponaTe
BrifepuTe 04MH OTEET:

BONPOC

1.

N
T i
=

2 I

N,
)
o

L H i

| =
=

4. HH;

5 HHz
npic 4 OeHosHEE MPodKKMel PETKLULLT
Moea wer CH
aTseTa LiAlE I.. BEIIEP

et
Bana: 1,0 ol H-0
T Ohremane
i BrifepyTe 0OMH OTEET:
- 1
M . P-¥AopSeHIMASMIH
g 2. P-MADPIHWAMH

3. n-unopbenzon

4. HATpHA SSHICHHOM KHCNOTRI

B, GeHIdnanuH

Barpoe 3 OcHoeqol npodyxm peaxyuL:
Moxa wer ol
anseTa ﬁ- 8
=M
Bana: 1,0 H;POH
—
¥ Criememe
EINpaC
£ BrifiepuTe 0gMH OTBET:

P THOOn AT
1. =mo Hzon

B R pos
2. o-gwenopSeHzon
3. GeHznnxAcpKg
4. Genzon

E.  M-guanopGeHIon
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PRasTApOBATE
BONpoC

MNowa wer
anseTa

Banaz 1,0

T Caemome
BONpoC

P A THEIOBATE
BOMPOC

7 Chaemome
Banpac
PEAaETHROBATE

B PO

OcHosHoll npodyem pearyuu;

=]
N=MBF,
o=
QN

2

BrifiepuTe 0gMH OTEET:

1. m-HuTpodTOpGEHZON

2. nwTpofeHzon

3. m-HMTRoAHMAWMH

4. @TopGeHzon

¥CTaHOBWTE CTRYETYRY NPOLYKTOE KaMA0H peakLwike

|-Bpou-2 NaND, 1. Fe, HCI
-Gpose-2-METHINPOTHN — g | ———— 3=
> M A 1. DHS

BrifiepuTe OOMH WAK HECKONEKD OTESTOE

1. 2-MeTin-1-HuTponponad
2. 2-MeTwanponaHamuH

3. 22-[ymMeTnsTaHamMKH

4. WzofymuaHnTpuT

E.  2-MeTianponad

YCTaHORMTE CTRYETYDY NPOSYETOE K3#00H peaKuas

x - Jrran-2-GposiueTarT NHyNH,
N —————————— = ———
e = CIHPT
o

BrifiepuTe O4MH WAK HECKONBKD OTESTOE

1. @\J\;}_Df_

2. 3TMn-2-aMrHOaUETSET

3. 3Tan-2-HUTROAUETET

v
H?N"' GA‘H

L. 3THN-2-HWTROZDaLETET
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9 YCTaHOEMTE CTRYETYDY NPOLYKTOE K3#00H DEaKLMMT

MNoxa mer

NaMO, e
mmeTa i-Hurpo-d-sermmanmamm " g H-"PDn'
Gana: 1,0 Ha50y 055 77 o
¥ Chmerars
manpoc BrISEpHTe O4MH AW HECKONEKD OTESTOE
"

. Meapocyaedat 3-HUTpo-4-MeTADEHMAAHAZ0OHHA
EASETADOOATS

BONPOC 2. o-HurtpoTomyon

3. n-MemanaHunH

3-Hutpo-4-ueTnunbeHon

E.  3-Hutpo-4-memandeHuaruapazuH

10 MNepexogHoe COCTORHWE, OSBACHRIOWES OBD3I0EIHNE NPOEYKTS, MOKET GbiTe NPEICTIENEHD CNELYHWIAR DG pazon:
Mowa et 8
aTseTa _:-"'-"‘MH2 -~ CH;l - [ A |
e Hs
T Craeteme
i BrifiepuTe 0QMH OTEET:
gﬁ'rT"'D"'l" e [ H H & #
v b o
Bonpoc WNHZ....."‘?"..,..-l 1
H
2. r *
fl=] H\C.?H e
o Mg © i
H
3 r i) +
H e
H\(?- - HzM
o, ltl'El
4. B ¥
H H ga
a0
H
11 z z =
B npougcce EzanMogedcTENA BYyTHASMKMHE C 3Z0TWCTON KMCNOTOW oBpazyeTcR CNegy ILWLaR SacTHLLED
Mowa et
amseTa
Bana: 20
T Omaeamn
BONpaC
& BrifiepuTe O4HH OTEET:
PrasTapOnaTs
BOMpaC 3. __-f""x_.--"@
b .—-"-A"""Y-'f
. it
d.

8,
o



12

OnpegsawTe CTRYETYDY NPOOYKTOE HA KaX40H CTAGHH B LEN0HKE:

Mowa mer
— 1) Fe + HCI WaM Cu(CN H2Oimnia )
armea Hurpaobenso » - 2 11' 3 : ﬂ-n 4
Bana: 200 2)NaOH, H20  3HCL 0-5°C HaS0w, §
Chraemame
1| Bus EpHTE. =
2| Bus EpHTE. =
E - EpHTE =
4| pus EpHTE =
13 DCYLLECTEMTE NPEEDALLEHHE
Mowa e
arzera n-MeTunannmy — s ri-MeTtokcnGeH3ofinad KHClOTa
Baaa: 20
BrifepuTe ogMH OTEET:
a) MaNO3, Ha50 05 C,
6] meTanon B kMoo cpeae, Ut
) Bcgrbii pacTeop KMnOy B HEATRaAEHOH cpege, ™t
[ L e
e a) BogHuR pacteop KMnOy & wacnol cpeas, “t
6) MaNO3, Hz50,, 0-5 C,
E) METEHON B KACAOK cpege, T
a) MaNO3, Ha50 05 C,
) HETPEESHME NONYSEHHOTD PECTEODS,
) ecgreii pacTeop KMnOs & kmcnoid cpege, ©t
£} (CH1)2504
4. a) MaNO, Ha504 0-5 C,
) HEMDEEZHME NONYHERHOND PECTECRS,
B} (CH3)2504
14
i VeraHosiTe CTpoeHue Be1ecTs A 1 B COTIBCHT CABRYWOLIM GaHHEM:
Gy : NaNO. NaOH HC1
(R)-CsHoBr 2, O e CHNONa —» B
ADA
A | Buepure. *
" B | Buepure b
15
- Na,CO,
— —— CO,
A H,0 2
CH:NO, — R
H, NaNO, cucl HNO; RS
———» C.H,NO, - » (,HClO, —— MOHOHHTPO-
Ni p, °t Hy804. "t npomssoamoro

HCL, 0-5 °C °t
HCI]
Pactropserca

YcrawoguTe Crposhie eswecte A i B COMaCcHD Creayiouyim garnse

8.3. Bonpoce! AJisi ”TOTOBOI0 KOHTPOJISA OCBOCHH S JUCHUIJIMHBI (2 ceMecTp — 3a4éT C
OLIEHKOI1, 3 ceMecTp — IK3aMeH).
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MakcumanbHOE KOJTMYEeCTBO OayioB 3a 3auem ¢ ouenkoit (2 cemectp )— 40 Gamios, 3a
ax3amen (3 cemectp ) — 40 6amoB.

8.3.1. [IpuMepbI KOHTPOJIBHBIX BONPOCOB /11l HUTOTOBOT0 KOHTPOJIsI 0CBOEHUS
AMCHUILIMHBI (2 ceMecTp — 3auém ¢ OUeHKOIl).
3ayéTHpli OmieT OWJIET BKJIIOYACT KOHTPOJBHBIE BOMPOCH MO paszgenam 1-3  paboueit
IPOrPaMMBI JUCITUTUIAHBI u COJICPKUT 4 BOMpOCa.
1 Bompoc — 15 6amnos, Bonpoc 2 — 8 6amnos, Bonpoc 3 — 10 6amios, Bonpoc 4 — 7 6aios.

buaer recroBoro popmara:
buner cocTont aHaOrMYHBIM 00pa30M U3 YETHIPEX BOMIPOCOB (010K0B): 610K peaknwmii (20,5 0.);

0110k Mexanu3MoB-Teopus (4,5 6.); cxemsl cuHTe3a (12,5 6.); 3a1a4a HA YCTAHOBJICHHUE CTPOCHUS
(2,50).

Bonpoc Nel.
3ajaHue: 3aKOHYUTE YpPaBHEHUs peaklMil, JalTe Ha3BaHHUS MOJYYEHHBIM COCIUHEHHSM, IS

POJYKTOB peakiuii, 0003HaUYEHHBIX * MPUBEINUTE CTEPEOXUMHUUECKHI pe3ynbTar.

1
1. IIponan —’—»SO; o
Y

2. N3o6yTan —22»
Y

5% byran 502 cl,
hy

v
B
4.1 uknonenTen — T
cdl,

Zn
5.1,3-JTuGpomriponan m
KMnO
H,0,0°C

HBr
7-Merunuknonponay ———

6.*1uknorekcen

HCl
8. DTUIIHKIONPOIaH ————3

Br
9. MeTWIIUKIIONIEHTaH ——2—3»
v

Tecmoeuiii popmam:

1. I[Tpu cBOOGOTHOPATIUKATFHOM OPOMUPOBAHHH 2-METHUI0YTaHa OCHOBHBIM OPTaHHYECKUM
MMPOAYKTOM PCAKIUU ABJISACTCA

+ 2-0poM-2-MeTHIOyTaH

2-0pom-3-MeTuI0yTaH

1-6pom-3-meTunOyTan

1-6pomrieHTaH

1-6pom-2-meTunOyTan

2. CynbeoxnopupoBanue 2-MeTriiOyTana npu Y ®-o01yueHud NpUBOIUT K
HPEUMYIIECTBEHHOMY 00pa30BaHHIO
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| T

S0,CI

0.Cl
S
)\/\soza

o

SO,CI

3. Ilpu MoHOOpOMUPOBAHUH 2,5-TUMETHUITEKCaHa TIPEUMYIIIECTBEHHO 00pa3yeTcs

+ 2-0poM-2,5-TUMETHIITEKCaH

1-0pom-2,5-TuMeTUITeKCaH

3-0pom-2,5-TUMEeTHITeKCaH

2,5-nuOpoM-2,5-TuMeTHIITeKCaH

1,6-11uOpoM-2,5-TuMeTHITeKCaH

4. ITpu MOHOOpPOMUPOBAHUH N300yTaHa MPEUMYIIECTBEHHO 00pazyercs

+ 2-0poM-2-MeTHIITPONaH

2-0pomOyTaH

1-6poM-2-MeTHIIPONIaH

1-6pomOyTan

1,2-11uOpoM-2-MeTHIITIPOTIaH

5. YKaxXute OCHOBHBIE TPOIYKThI PEAKIIHI

F H, m-CPBA
Pd, PbO/CaCO; t°C

BapuaHTsl OTBETOB:

+ yuc-2-heHun-3-3TUII0KCUpaH

+ (2)-1-bennndyT-1-en

(E)-1-penundyt-1-en

mparc-2-GeHnn-3-3THIOKCHpaH

1-bennndyran-1,2-1uoa

Oe3anpJeru1 U MpornaHab

6. YKaXXUTe OCHOBHBIE IPOAYKTHI pEaKLIUi

Na 1) OsOy4 Py, 25°C
NH3 ()KI/II[K) 2) NaHSO3, H20

1-penunneHT-2-un

BapuaHTsl 0TBETOB:
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+ 1-penmnmnenTan-2,3-auon (mapa SHAHTHOMEPOB Mpeo-psiaa)

+ mpanc-1-permmenT-2-eH

1-¢enmnmenTan-2,3-auou (mapa SHAHTHOMEPOB IPUMPO-PSINIA)

1-pennnnenTan-2,3-11o1 (1uacTepeoMephl)

yuc-1-penunnenT-2-exH

IIEHTHIOEH30II

Bonpoc Ne2.
3aganue:

— HanMIIUTe MEXaHW3Mbl peakiui, Uil peakuuil o00O3HAYeHHBIX *  INpPUBEIUTE
CTEPEOXUMUYECKHUN PE3yIIbTaT;

— TSI peakiuii 0003HaYEHHBIX ** MpUBEIUTE SHEPTETHUECKYIO JHarpaMmy,
— 00BACHUTE BIMSHUE TEMIIEPATyphl Ha KOJMYECTBEHHOE COOTHOIIEHUE MPOAYKTOB PEaKIIH;

— ISl peakuii 0003HAYCHHBIX *** ¢ TOUKM 3peHHs TEOpUU pe30HAHCA OOBICHUTE HaAIlpaBICHUE
peakuuu.

Br
1.* Byran ——=3

hv

* HBr
2.7 1-byTeH ———3»
Br,

3.* Iuknorekcen ——2—3
a CCl,

B

4.* Drunbenson —hr2>
Vv

a1,

5.% —_—
IIponen 700 - 500 20

TecToBblii popmar:

1. BribepuTe Bce npaBuiibHBIE ()PArMEHTHI, BXOASAIINE B CXEMY MEXaHU3Ma PEaKuu:

Hg(OOCCHj3),, H,O NaBH, NaOH
1-0yTen > — >
Homep OtBer
oTBETa
+ NN H,0 H,Q
S \HgOOCH2CH_>3 /\/\HgOOCCI-B _—>H30+ HgOOCCH;
®OH, OH
+
/\/\ HgOOCCH3 NaBH4’ NaOH /\/
OH OH
H,' ® HyU
Hel1ICH,CH; Hg1[1CCH; 3 Hel1[/CCH;
NaBH, NaOH
HgOOCCH;
@™
HgOOCH,CH;
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® Heg0OCH,CH,

/\/\OH

OH

2. BoibepuTte Bce npaBuiibHbIE (parMeHThI, BXOSIINE B CXEMY MEXaHHU3Ma peaKuu:

B,H¢, THF H,0, NaOH
cee ’—>

0TBETA

+ St

BH,

OH

NaOH
OH

[H
NN H,(l, H
S
NalH

&* BH

X B H,C—CH—CH, . /<‘
! ~H
H----B

5
\H

Bri6epute Bce npaBuiIbHBIE YTBEPXKIECHUS O CXEME MEXaHU3Ma PEeaKIINU:




Br, Br,
OpomOeH3on —— > OpomOeH3on —(— = >

FeBr; FeBr;
+ Arakytoiast 9acTuia oopasyercss KOMIUIEKCOOOpa30BaHUEM TajoreHa ¢
KHCJI0TOM JIptonca
+ Opro-/mapa- nmonoxeHus: HanboJiee aKTUBUPOBAHHBIE

Merta- mojokeHne HauMeHee JAC3aKTUBUPOBAHHOC

BpomOeH3071 aKTUBUPYETCSI KOMILIEKCOOOpa30BaHUEM ¢ KUCI0TOH JIbtonca

TemnepaTypa npoBeAeHNs peaKlUK BIUSET Ha COOTHOLIEHUE MPOTYKTOB

Bribepute Bce npaBUIIbHBIE YTBEPKICHHUS O CXEME MEXaHNU3Ma PeaKIuu:

(deneron H,SO,
(aTokcmbenszom)  £°
+ ATaka B OpTO-TIOJI0XKEHHIE MPOCTPAHCTBEHHO 3aTPYIHEHA
+ ATaKyIOIIeH YaCTUIIEH SIBISIETCS] CEPHBIM aHTHAPH]T

[TpoBenenue peaxiuu rpu temneparype 100 rpax C npuBoauT K 00pa30BaHHIO
OpTO-3aMEIIEHHOT0 KaK OCHOBHOT'O MPOJYKTa

Ha nepBoM 3Tane npoucxoauT NpOTOHUPOBaHUE PeHeToa

PeaKHI/IH IMPOTCKACT B HAITPABJICHUHN MCTA-3aMCILICHU, KaK MCHEC
AC3aAKTUBUPOBAHHOI'O

Bri6epuTte Bce npaBuiIbHBIE YTBEPXKICHUS O CXEME MEXaHU3Ma PeaKIInu:

KyMo CH;COCI
(M30mponUIOeH30) AlCl4
+ Tpebyetcs n30bITOK Xy10puaa antoMuHus He MeHee 10%
+ N3-3a creprueckoro ¢akropa B Ka4eCTBE OCHOBHOTO MPOIYKTa pPEaKIun

o0pasyeTcs napa-mpou3BOIHOE

PeaKI_II/I}I COIMPOBOXKAACTCSA 06p3.30BaHI/IeM TMOJIMAIUJI IMTPONU3BOJHBIX

O06pazoBanue AMEKTPOPMIHBHON YACTHUIIHI COMTPOBOKIACTCS TTEPETPYIITUPOBKOM C
oOpa3zoBaHHeM 0osee yCTOMYMBOIO KaTHOHA

N30bITOK KaTamu3aTopa OCI0XKHSET MPOTeKaHUE peakluu

Bonpoc Ne3.
3ajanue: OCylIeCTBUTE IPEBPAILICHUS, UCTIOIb3YS TOJIBKO HEOPraHMYECKUE PEareHThI.

1. [Ipoman —— aIleTOH

2. DTUjeH — 3 3-TeKCUH

3-2-byten ——3 spumpo-2,3-6yTanauon

4.Otunen —— xyoponpen (2-xnop-1,3-0yraauen)

Tecrosslii popMmart:

1. OcymiecTBuTE MpeBpaIieHuE:

[Iponan— 1-Opom-4-MeTuineHTan

HanboJiee parmoOHAIBHBIM CITOCOO0M (C MUHUMAIBLHBIM KOJTMYECTBOM ITOOOYHBIX MMPOITYKTOB)
MOYKHO TIOCJIEIOBATENIbHBIM JICHCTBUEM Ha MCXOJTHOE COSAMHEHHUE CIEIYIOIUX PEareHTOB:

\ Homep oTBeTa \ OTBeT




1) BzaumopeiicTBueM mpomana ¢ OpoMOM B IPUCYTCTBUU CBETA

2) BzammonelicTBHEM MPOIYKTA, MOTYYSHHOTO HA MIPEABITYIICH
CTaJNH, C TUIPOKCUIOM KaJIUsl B CHUPTOBOM PacCTBOPE MpHU
HarpeBaHUU

3) AnIWIbHBIM 3aMEIICHUEM B IPUCYTCTBUH XJIOpa IPU TEMIIEPATYpE

4) BzaumoaelcTBHEM MOJYYCHHOTO BEIIECTBA C H3OTPOITUIIOM JIUTHS

5) C mocneayoomuM paguKaaTbHbIM IPUCOSIMHEHHEM OpOMOBOI0PO 1A
B IPUCYTCTBUH MEPEKUCH

1) BzaumopeiicTBueM mpomana ¢ 6poMOM B IPUCYTCTBUU CBETA

2) BzammonelicTBHEM MPOIYKTA, MOTYISHHOTO HA MIPEABITYIICH
CTaJNH, C TUIPOKCUIOM KaJIhsl B CHUPTOBOM PacTBOpE MpHU
HarpeBaHUU

3) ANIWIbHBIM 3aMEIICHUEM B IPUCYTCTBUH XJIOpa IPU TEMIIEPATYpe

4) BzaumoaelcTBHEM MOJIYYCHHOTO BEIIECTBA C 2-XJIOPIIPOIIAHOM B
MPUCYTCTBUU HATPUS

5) C nocneayomuM paguKaabHbIM IPUCOSIMHEHHEM OpOMOBOI0POIa
B [IPUCYTCTBUU NIEPEKUCH

1) BzaumopeiicTBuem mpomnaHa ¢ 6poMOM B IPUCYTCTBHH CBETA

2) BzaumonelicTBHEM NPOYKTA, MOTYYEHHOTO HA MPEAbIYIIEH
CTaJNH, C 2-OpOMITPOITAHOM B MPUCYTCTBUU HATPHS

3) bpoMupoBaHHMEM Ha CBETY

4) BzaumoaelCTBHEM MOJIYYCHHOTO BEIIECTBA C TUIAKPOKCHIOM KU
B CIIUPTOBOM PAaCTBOPE MPHU HArpeBaHUU

5) C mocneayromnmm pauKaIbHBIM MPUCOSAMHECHUEM OpPOMOBOIOPO/Ia
B [IPUCYTCTBUU NIEPEKUCH

1) bpoMupoBaHueM Ha CBETY

2) BzaumopelicTBHEM MPOYKTA, MOTYYEHHOTO HA MPEABITYIIEH
CTaauu, ¢ 1-OpoMIpormaHoM B MPUCYTCTBUU HATPHS

3) bpomupoBaHHMEM Ha CBETY

4) BzaumoaeicTBHEM MOJYYCHHOTO BEIIECTBA C TUIKPOKCHIOM KaJIUS
B BOJTHOM PacTBOpE MpPHU HArpeBaHUU

5) C mocneayromnmm pauKaIbHBIM MPUCOSAMHECHUEM OpPOMOBOIOPO/Ia
B [IPUCYTCTBUU NIEPEKUCH

1) BzaumopeiicTBuem mpomnaHa ¢ 6poMOM B MPUCYTCTBHH CBETA

2) BzaumonelicTBHEM NPOYKTA, MOTYYEHHOTO HA MPEAbITYIIEH
CTaJIuH, C TUAPOKCUIOM KaJlusi B CHUPTOBOM pacTBOpeE Mpu
HarpeBaHUU

3) AnnuibHBIM 3aMEIIeHHEM B IPUCYTCTBUU OpoMa MpH TeMIlepaType

4) B3auMonelicTBHEM MOTYYEHHOTO BEIIECTBA C U30MPOIUIOM JTUTHS

5) C mocneayrommm 3eKTPpOoGUITbHBIM IPUCOSTUHEHUEM
OpomoBogOpoIa

2. Ocy1iecTBUTE MpeBpalieHue:

IMuknorekcan

— 6-OKCOOKTaHOBag KHUCJIOTA

HanboJiee parmoHAIBHBIM CITOCOO0M (C MUHUMAJIBLHBIM KOJTMYECTBOM IMTOOOYHBIX MPOITYKTOB)
MOXHO ITIOCJIICO0BAaTCIIbHBIM ﬂeﬁCTBHeM Ha UCXOOHOC COCAMHCHUC CICAYIOIUX PCArCHTOB!

Homep oTBeTa

OTtBer

+

1) XmopupoBaHHEM Ha CBETY IUKJIOTEKCaHA

2) IlpucoenuHeHneEM TUATHIKYIIpATa JIUTHS

3) BsaumopeiicTBueM, MOTYYEHHOTO IPOYyKTa, C OPOMOM Ha CBETY

4) BzaumoneicTBHEM, IOJYYSHHOTO MPOAYKTA, C THAPOKCHIOM KU
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5)

B CIIUPTOBOM PacTBOPE IIPHU HArPEBAHUU
OkucneHreM nNepMaHraHaToM Kajus B KUCIIOW cpefie Ipu
HarpeBaHuu

1)
2)

3)
4)

5)

XJ0pUpOBaHUEM HA CBETY IIUKJIOTEKCaHa

[IpucoearHeHreM XJIOp3TaHa B IPUCYTCTBUH XJIOPHUA ATFOMUHHUS
(11I)

B3aumopeiicTBreM, MOIy4eHHOTO IPOAYKTa, C OPOMOM Ha CBETY
BsaumoneiicTeueM, MOIMYy4EHHOTO IPOAYKTA, C THAPOKCUIOM Kalus
B CIUPTOBOM pacTBOpE MPU HarpeBaHUU

OkucneHreM NepMaHraHaToM Kajaus B KUCIIOW Cpeie pu
HarpeBaHUuu

1)
2)

3)
4)

5)

XJ0pUpOBaHUEM HA CBETY IIUKJIOTEKCaHa

IIpucoeanHenreM xJI0p3TaHa B IPUCYTCTBUM HATPUsI IPU
HarpeBaHUU

B3anmopeiicTBreM, MOITy4eHHOTO IPOAYKTa, C OPOMOM Ha CBETY
BsaumoneiicTeueM, MOIMYy4eHHOTO IPOAYKTA, C THAPOKCUIOM Kalus
B CIUPTOBOM pacTBOpE MPU HarpeBaHUU

OkucneHrem nNepMaHraHaToM Kajus B KUCIIOW Cpefie Ipu
HarpeBaHUuu

1)
2)
3)
4)

S)

XJ10pUpOBaHUEM Ha CBETY IIUKJIOTEKCaHa

[IpucoenHeHNEM AUATUIIKYIIpATa JIUTHUS

B3anmopeiicTBueM, momy4eHHOTO IPOyKTa, C OpOMOM Ha CBETY
B3anmopnencresreM, MOIy4eHHOT O IPOAYKTa, C THAPOKCUIOM KaJus
B BOJIHOM PacTBOpE MPHU HarpeBaHUU

OxucneHreM nepMaHraHaTOM Kajlus B IIEJIOUHOM cpesie IpH
HarpeBaHUU

1)
2)
3)
4)

5)

X0pupOBaHUEM Ha CBETY LIUKJIOTEKCaHa

[IpucoennHeHneM AUITUIIKYIIpATa JIUTHS

B3aumopeiicTBreM, OITy4eHHOTO IPOAYKTa, C OPOMOM Ha CBETY
B3anmopeiicTBreM, MOIy4eHHOTO IPOAYKTa, C THAPOKCUIOM KaJHs
B CIUPTOBOM pacTBOpE MPU HarpeBaHUU

OkucneHremM nepMaHraHaToOM Kajius B IIEJIOYHOM cpelie pu
HarpeBaHUuu

1.3anonHuTE CXeMy CUHTE3a, COOTHECS OYKBEHHOE 0003HAaYeHHE MTPOYKTa PEaKIuu C ero

Ha3BaHHUCM.
(]
M3onponaHon M A NBS B RHOBOrR c ot b
£0 ROOR, hv
A | nporneH
B | 3-Gpommnporn-1-en
C | 1,3-gubpommpomnan
D | nuknonponax

nponaH-2-cyiab(POKUCIOTa

1-6pom-1-niponien

1,2-mubpommporian

POIUH
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2. 3amoiHHUTE CXeMYy CHHTE3a, COOTHECs! OyKBeHHOE 0003HAUCHHE MTPOIYKTa PEaKIUu C €To

HaAa3BaAaHUCM.
Br, KOH NBS & o~ _Bn
MNponaH —— B
ponas =, EtOH, f° CCly

A | 2-6pommiponian

NPOTICH

B
C | 3-6pom-1-nponien
D | 1,2,3-rpuGpomnpomnan

1-6pomripornian

nponas- 1 -aMmuH

2-Opommporas- 1 -aMmuH

1-6pom-1-iporien

3. 3am0JIHUTE CXEMY CHHTE3a, COOTHECS OYKBEHHOE 0003HAYEHHUE MPOLYKTA PEAKIIUH C ETO
HAa3BaAHUECM.
(o]
H,SO cl HBr _Zn t°
Usonponaron —2—4% 5 ——2— B TpooR ¢ b
;o >350°C

IponeH

3-xnopmporn-1-exn

1-6pom-3-xmopripomnan

=l NeIl--1ir

OUKIIOIpOIIaH

nporman-2-cyib(poKuciora

1-6pom-1-niponien

1-xJs10p-1-mipornex

IIPOIIVH

Bonpoc Ne4.
3amaHne: yCTAaHOBUTE CTPOSHHE COCTMHCHNS, HAITMIIINTE YKa3aHHBIC PEaKIIUH.

1) 0sO,, 25° C.H..O ALO
O 2) H,0, NaHSO, 7 162 toC > C,H,.
. CHBr— % o CcH, —

crmpr, t°C KMnO,
(R-Kxondurypauus) H.SO. H.O.1°C AUCETOH M Mac/iHas (OyTtaHoBas) KucIOTa
20Uy, 11U,
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1) Hg(OCOCH,), H,O

» C,H,,0
2) NaBH, OH® El
KMnO
2. CoH, o H,0, 0 O)C CoH 20,
KMnO HNO
CgHcO,——— >
H,S0, H,0,1°C 8 0 4" 50 100 CgHzNOg
’ TcomiacoBaHHas OPHEHTALHS OJINH U30MEp
3aMecTUTeNeH
% CyH,,CIBr (1e MOKeT cymecTBOBaTh B BHJE ONTHIECKHX H30MEPOB)
A%
3.C4H,,Cl — Br,
> C.H,CIBrO,
KMnO, FeBry, °C oy u30Mep

C,H.ClO, —
[ Na,CO, co, y

H,S0, H,0, t°C

TecToBblii popmar:

1) 0s04 H,0,25°C_ ¢ 1,0,

2) NaHSO3 H,0 OIITHYECKHU HEAKTUBHOE COCITUHCHUE

CeH Bra
61110 > rnapa SHaHTHOMEPOB
CCly
KMnO, _ ; aJUIIMHOBAs KUCIIOTA
H2S04, t (rexcan-1,6-1roBasi KMCJIOTA)

+ I[IUKJIOIeKCEH
+ (1R,2S)-nmkmnorekcan-1,2-quon

(1R,2R)-iukmorekcan-1,2-muomn

1 -METUIIUKIIONEHTEH

(1R,25)-1-mMeTun-uKIoneHTaH- 10T

Me30-TeKcaH-3,4- 110

rexca-1,6-nmmon

(o]
1) OSO4 HQO, 25 °C CGH1202
2) NaHSO3, HZO OIITUYCCKU HCAKTUBHOC COCINHCHUC
CeH Bra
6'110 Imapa SOHaHTUOMEPOB
CCl,
KMnO,4 . - aIUIIMHOBAas KUCJIOTa
HpSOy, t (rexcan-1,6-auoBast KUCJIOTA)

+ IIUKJIOTEKCEH
+ (1R,2R)-1,2—nmubpomiukiorekcas, (1S,2S)-1,2—nubpoMiukiorekcan

(1R,2S)-1,2—nmubpommukiorekcas, (1S,2R)-1,2—nubpomiukiorekcan

1-MeTUIIUKITIONEHTEH
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(1R,2R)-1-meTun-1,2-mubpommukionenta, (1S,2S)-1-metuin-1,2-muOpoMIuKIONeHTaH

rekca-1,5-guen

(1R,2S)-1-meTmin-1,2-qubpomuukinonenrtas, (1S,2R)-1-meTun-1,2-1u6poMIMKIONICHTaH

(R)-5,6-nmubpomrekc-1-eH, (S)- 5,6-qudbpomrekc-1-eH

8.3.2 IIpyMepbl KOHTPOJIbHBIX BONIPOCOB /IJIsI HTOTOBOI'0 KOHTPOJISI OCBOEHUS M CIUIJINHBI
(3 cemecTp — 3K3aMeEH).

DK3aMEHAIIMOHHBIA OWJIET BKJIIOYACT KOHTPOJBHBIE BOMPOCHI MO paszaenam 4-6 paboueit
POTPaMMBI JUCITUTUTAHBI u COJICPKUT 4 BOIIpOCA.
1 Bompoc — 15 6amnos, Bompoc 2 — 8 6amnos, Bornpoc 3 — 10 6amnoB, Bornpoc 4 — 7 6aios.
buaer tecroBoro popmara:

buner cocTonuT aHANTOTHYHBIM 00pa30M M3 YETHIPEX BOMPOCOB (070K0B): 610K peakiuii (16 6.);
0ok mMexanu3moB-Teopus (8 0.); cxembl cuHTe3a (12 0.); 3amada Ha YCTaHOBIIEHUE CTPOCHUS

(46).

Bonpoc Nel.
3anaHne: 3aKOHUUTE YpPaBHCHUsS pEaKIUil, JalTe Ha3BaHUS IMOJYYCHHBIM COCAMHEHUSM, IS
MPOJYKTOB PEaKIuii, 0003HAUYECHHBIX * MPUBEINUTE CTEPEOXUMUIECKHI pE3yNbTar.

®

1. Dtunmarnuiiiionnn M

H.OH
2. MerunMarauiiionun C—252>

aLETOH
3. DtunMmarHuiopomMus ———= HQ?
eee HC

JTaHaJhb H

4. ®enunMarauiiGpomu HZ)C(IL

CH,OH
5. Bytunmuuii ——3=

TecToBblii popmar:

. 1) opomuH
Oy TUJLTATHN
) 2) OyTaHOH
+ JIntnesas conp 3-MeTmwirekc-4-uH-3-oma

3-meTniarexc-4-uH-3-oi

3-MeTHJITENTaH-3-0J1

JIutneBas coip 3-MeTWIrenTaH-3-0j1a

3-meTuirekc-4-eu-2-oi1

2-x710p-N,N-nustunipnoas- 1 -aMmux M»
2) H,O/aneron

+ 2-(auaTHIAMUHO)IponaH-1-071

2-(3THIaMUHO ))IponaH- 1 -0

2-(AMATUIAMUHO )TPOTIaH-2-0J1

1-(TuPTHIIAMIHO )TpOTIaH-2-0J1

1-(aum3THIAMIHO)TpOnIaH-3-071
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3-(auaTUIaMIHO )(hEeHOT BLCI» %

P >
3) y 170°C

+ (4-(muyTHIIAMUHO)-2-TUAPOKCU D eHIT ) PCHUTTKETOH
+ 3-(muyTHTamuHO )peHms 6eH30aT

(2-(muyTHIaMUHO )-4-ruApoKCcU B eHI )P CHUTKETOH

(4-(mu TIIIAMUHO )-2-THAPOKCU D EHUIT ) OCH3UIKETOH

3-(muITHIIAMIHO )OeH3MIT OEH30aT

NaOH 1) MsCl, Py
" (2S,3R)-2-6poM-3-MeTHIITIEHTaH W " 2)NaN;, DMS6
+ (2R,3R)-3-meTunmeTan-2-o1
+ (25,3R)-2-a3u0-3-METHIINEHTAH

(2R,3R)-2-a3un0-3-MeTHINICHTaH

(25,3R)-3-metunmneran-2-01

(2R,35)-3-meTunmeran-2-01

Bonpoc Ne2.

3ajaHue: HaNMIIUTE MEXAaHW3Mbl peakuuil, Ul peakiuuil 00O03HA4YEeHHBIX * MpHUBEIUTE
CTEPEOXUMUYECKUM pe3yJIbTaT.

1.%(S)-2-BpombyTaH NTanL
NaOH, H,0
2.n-HutpoxsiopGenson ——-=—%

KBr
3-1-TIponanon ———3»
H,S0,, t°C
SOCI

%
4-(R )-2-neHTaHOJ'Im

* SOCL,
5-7(S)-2-Tlenranon W

TecToBblii popmar:

1. BeiOepuTe Bece BepHbIe YTBEPXKACHUS, XapaKTEPU3YIOIIIEe MEXaHU3M IPEATI0KECHHON
peaKIuu.

3TaHOJ
[uxnorekcanon >
NaOH
Homep oTBeTa OTBET
+ B nanHOl peakuuu JeHCTBUEM KaTalau3aTopa aKTUBUPOBAH
HYKJICOhHIT
+ Pe3ynpTaToM nprcoenMHEHNs OTHOTO MOJIb CIIUPTA SIBJIAETCS

NOJTyalleTallb, KOTOPBIA HE MOXKET OBITh Jlajiee IMPEBPAllEH B alleTab,
IIOCKOJIbKY TMAPOKCH/I-UOH SIBJISIETCS. KIUIOXOW» YXOMSILEH IPYIIIOn

+ CKOpOCTHIMMUTHPYIOIIEH CTaANEN ABIIIETCS IPUCOEINHEHNE
ATOKCHJI-MOHA K KapOOHMJILHOM Tpynie cyocTpaTa

B naHHOU peakuuu JeHCTBUEM KaTalIM3aTOPa aKTUBUPOBAH aTOM
yriaepoja KapOOHWIBHON IPYIIIE

Pe3ynpTaToM nprcoenrHEHNs OTHOTO MOJIb CIIUPTA SIBJIAETCS
MoJTyaleTanb, KOTOPbIi 3aTeM JIeTKo JaéT KapOOKaTHOH,
CTa0MIIN3UPOBAHHBIN PE30HAHCOM, K KOTOPOMY M IIPOUCXOIUT
PUCOEANHEHHE BTOPOTO MOJIb CIIHPTA

Pe3ynbraToM npucoeiuHEeHHs OJTHOTO MOJIb CIIUPTA SIBJIAETCS
MOJTyaleTagb, KOTOPhI HE MOXKET OBITh Jlajiee MPeBpaliéH B aleTaib,
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MMOCKOJIbKY OTCYTCTBYET MOJIBUYKHBINA MTPOTOH, KOTOPBI MOT OBIOBITH
OTILEIIEH THAPOKCHI-HOHOM

2.BeibepuTe Bce BepHbIE YTBEPKICHUS, XapaKTEPU3YIOIIHNE MEXaHU3M MPEITT0KCHHOM

peakuum.

OeH3aIBAET U/

L
Y

AleToH

Homep oTBeTa

OTBET

+ DTO MEXaHU3M aJIbJI0JIbHO-KPOTOHOBOW KOHIEHCAIIUU
+ Posib rusipokcuia B OTIICTVIEHMU TPOTOHA OT METHUJIEHOBOM T'PYIIIIBI
+ [TpoaykT peakuuu AuOEH3aIbAIIETOH

[TponykT peakmuu 2-heHUIponan-2-01

Ponb ruipokcua B IpUCOSAMHEHUH THAPOKCUTPYIIIBI K KETO-TpYIIe

910 Mexanu3M KistiizeHa

DTO MeXaHU3M 00pa30BaHUs alleTajae U KeTajaei

3.BriOepute Bce BepHbIe YTBEPKACHUS, XapaKTEPU3YIOIIHE MEXaHU3M MPEITT0KCHHOM

peakuuu.
NaOH (xonr)
beusanpaernn >
Homep oTBeTa OTBET
+ Posnb ménoun B NpucoeIMHEHUH THAPOKCU-NOHA K KapOOHUIILHOM
rpymnme
+ Cragus n1ucrponopUuOHUPOBAaHUS — 3TO NIepeiaya T’uAPUI-HOHA KO
BTOPOI MOJIeKyJie OeH3alIbJIern/ia U ero NpUcOoeIUHEHHE K
KapOOHMJIbHOH TpyIIIe
+ [TponyKThl peakiiuu HaTpUEBast COJIb OCH30MHOM KUCIOTHI 1

OEH3UJIOBBIM CIUPT

[TpoayKThl peakuuu OeH30iHasg KUCIO0Ta U (PeHUIIMETAHOI

Posb miénoun B OTIIEICHUH MOIBU)KHOTO MIPOTOHA OT aJIbJCTH/IA C
o0pa3oBaHHEM EHOJIAT-UOHA

Craaus AMCIpONOPLMOHUPOBAHUS — TO OTIIEIUIEHUE TPOTOHA OT
KpaOOHMIIBHOM TpynIbl OeH3aIbIeruaa, MPUBOAIIEE K e&
TUCIIPONOPIIMM € BO3MOKHOCTBIO MTOCIIEIYIOIIEro MPUCOEANHEHUS K
HEW MOJIEKYJIbI BOJIbI

TonbKo anberuipl, KOTOpble MOTYT C(POPMHUPOBATH CHOJISAT HOH,
nozsepraroTcs peakunu Kanuunnapo.

1.Ykaxxute Bce MpaBuiIbHbIE (PparMeHThl U MPOAYKTHI, U3 KOTOPHIX COCTABIISETCSA CXEMa
MEXaHMU3Ma MPEACTABICHHON peaKuu:

AUETUIXJIOPUT

ben3wioBeIi ciupT >

t

Homep oTBeTa

OTtBer

+

"@ .“@ Ph

10! :0:
+
- —_—
)\.. /K@), H2C\“

HsC cl: Hye” @G H;C cl: OH
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(, (| @
\CHzPh HCl )J\ /CHzPh
Hi¢” OCl:
o T GO
— | (i <€
H,C cl: O=— T
3 - H;C
CH;
.. _ o:
O:
| Ph
)@ + | — e O CH,Ph
H3C HZC\6H 3 | @
CH; | . H

)L /CHZPh —_—

- HCI

)L /CHzPh

H

2. VKaxuTe Bce IpaBUIbHbBIE (PparMeHTHl U POAYKTHI, U3 KOTOPBIX COCTABISETCS CXeMa
MEXaHMU3Ma MPEACTABICHHON peaKuu:

dbeHon
Anerunxiopun >
NallH, ¢
Homep orBeta | OTBeT
n e
: : :O: .o@
)J\ )\ /K t Ph—07 — >
- ® o
HyC H;C Cl:
+ NS
0T
(y o NaOH
..\
Ph -NaCl /
+

l
<_>70H +NaOH —> Q + H0

| o

S Joti

H,C Cl: H,C
CH;
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G e o
oo I |+ me A

O:
H;C - H,C 2
CH;
0: o
)L i :C17 . NaOH )L
.. P S Ph
/ e

H3C (|3@ - NaCl, H;C

! -H,0

: : . O . e
)k )\ /& e
- @ .o
HiC H;C cl:

..0H
:o.(|69 10
(, 0 NaOH
“Npp ———> .. _Ph
H,¢” OCr: -NaCl. .0 Yo7
3 Du 3 -

Bonpoc Ne3.

3aaHue: OCyIIecTBUTE MPEBPAIICHHUS, UCTIONIb3YS TOJbKO HEOPTaHUYECKHE PEareHThI.

1.BeH3on n MeTaH ———3 GeH3aTbaHUIMH (GeH3UIHAEHAHMIHH)

2.91uneH — 1-GyTaHo (IPUMEHNTE peakiio I puHbapa)

3-Tonmyon —— (eHuTyKCyCHas KMCIOTa

4-DTuneH ——— STUNOBBII >Up O-aNaHKHa (2-aMMHOTIPONIAHOBOM KUCIOTHI)

5.benzon —» aqununosas (1,6-rekcaHauoBas) KHCJIoTa

Tecmoeuwtit hopmam:

1. YkaxuTe npaBuiIbHYI0 MOCIEAOBATEIHHOCTh CTAIUN, TIO3BOJISIONIYIO OCYIIECTBUTh
yKa3aHHOE MpEeBpalleHrne Han0oJee parmoHaIbHBIM CIIOCOO0M (C MUHUMAJILHBIM KOJI-BOM
MOOOYHBIX MTPOIYKTOB U C MUHIMAJILHBIM YUCIIOM CTaui): 2-heHumaeTua xiaopuia— N-
OeH3WITIpoIan- 1 -aMuH

BapuaHTsl 0TBETOB

—+

1) B3auMoeiicTBIE HCXOHOTO XJIOPaHTUAPUIA C aMMUAKOM B
MUPUINHE

2) B3aUMOJICHCTBUE MTOTYYEHHOTO C OPOMOM B IPUCYTCTBHH 4-X
HKBUBAJIEHTOB ruapokcuaa Hatpus npu 0°C Ha nepBoii ctanuy, ¢
MOCJICIYIONIMM HarpeBaeM peakinoHHoi maccel 10 70°C

3) B3aMMOZEMCTBHE MOJIyYEHHOTO C IIPOIMAHAJIIEM B 3TUIIOBOM
CHUpTE IPU HAarpEeBaHUU

4) BOCCTaHOBJIEHHE [TOJIyYEHHOI'O Ha NMPEABIAYLIEN cTaguun
TEeTparuApoOOpPaToM HATPUS B ITUIOBOM CIIUPTE

1) B3aumozeicTBIE HCXOHOTO XJIOPaHTUAPUIA C aMMUAKOM B
NUPUIMHE
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2) BOCCTAHOBJIEHUE MTOJIYYEHHOTO Ha MPEIbIAYyLIEH CTaaluu
QIIOMOTHAPUIOM JIMTUS B TETparuapodypaHe ¢ Nocaeayomum
MOJAKHUCIIEHUEM B BOOJHOM pacTBOpe

3) B3auMOCHCTBHE TTOJIYYEHHOTO C TIPOIaHajeM B
auMeTuI(popMaMuie Ipy HarpeBaHuu

4) BoCcCTaHOBJICHHE MTOJIYYEHHOT'O Ha MpeAbIAYLIeH cTaguun
TeTparupodopaToM HATPHsI B STHIIOBOM CIIUPTE

1) B3aumozeiicTBue ncxomuoro xynopanruapuaa LiAIH(t-Buo)s ¢
MOCTIEeTYIOIUM ITOAKHCICHUEM B BOJHOM PacTBOpE

2) B3aUMOJICHCTBUE TTOTYYEHHOTO C | -ITpONIaMHHOM

3) BOCCTaHOBJIEHHE MTOJIyYEHHOTO Ha NMPEABIAYLIEN cTaguu
TETparuApodOpPaToOM HATPUS B ITHIOBOM CIUPTE

1) B3aumopeiicTBHE HCXOTHOTO C 1-PONUIaMUHOM B TUPUANHE
2) KUCTIOTHBIM THAPOJIN3 MOIYYESHHOTO IPH HarpeBaHUH

3) B3aMMOZEMCTBHE MTOJIy4EHHOT'O C TUAPOKCUIOM HAaTpPHUsl B
BOJTHOM pacTBOpE

2. YKaxHTe TPaBUWIbHYIO TOCJIEI0BATEIbHOCTD CTAINH, TO3BOJIAIOULYIO OCYIIIECTBUTh
yKa3zaHHOE MpeBpalieHne Haubosee palroHaIbHBIM CIIOCOO0M (C MUHUMAIbHBIM KOJI-BOM
MOOOYHBIX MTPOIYKTOB U C MUHUMAJILHBIM YHCJIOM CTaHH): TIpoTaH- 1 -01 —)3THIaMuH

BapuaHTbhl OTBETOB

+ 1) okuciieHHE UCXOIHOTO MTEPMAHTaHATOM Kalusl B KMCIION cpejie
2) B3aMMOJICHCTBHE MTOYYEHHOTO C TIEHTaxJopuaoM docdopa

3) B3auMo/ieiicTBUE MOIYYEHHOTO C U30BITKOM aMMHaKa

4) B3anMOJICHCTBUE TTOTYYEHHOTO C OPOMOM B IPUCYTCTBHH 4-X
SKBHUBAJICHTOB TUAPOKCUIA HATPHS

1) okuciieHue, MOYYEHHOTO Ha MPeIbIAYIIEH CTaauu
xyopxpomaTtom nupuarta (PCC) B qumeTunkapooHare

2) B3aMMOJICHCTBUE MOTYYEHHOTO C aMMHUAKOM

3) BOocCTaHOBJICHUE TIOJIYYCHHOTO Ha MPEIbITYIIEH CTaauu
TFOMOTHIPUIOM JIUTUS B TETPAruaApoPypaHe ¢ MOCISAYIOIUM
MTOJAKUCIICHUEM B BOJTHOM PacTBOPE

1) B3aMoeicTBrIE UCXOTHOTO ¢ OPOMUIOM Kajs B
IPUCYTCTBUU CEPHOI KHCIIOTHI IPU HArpeBaHUU

2) B3aMMOJEICTBHUE MOITYYEHHOI'O C HUITPUTOM HaTpHsl B
IUMeTUI(popMaMuie IpyU HarpeBaHuu

3) BOCCTaHOBJIEHHE MTOJIyYEHHOTO Ha NMPEABIAYLIEN cTaguun
KEJIC30M B COJISTHOM KUCIIOTE C MOCIEAYIOLINM
B3alMOJCICTBUEM C I'MIPOKCHIOM HAaTpUsl B BOJAHOM pacTBOpe

1) okuciieHHEe UCXOIHOTO MTEPMAaHTaHATOM Kalusl B KHCIION cpejie
2) B3aUMOJICHCTBUE MTOTYYEHHOTO C THOHMIIXJIOPUIOM B
MUPHUITHE

3) B3aUMOCHCTBHE TTOJIYYCHHOTO C H30BITKOM aMMHUaKa

4) BOCCTaHOBJICHHE MOJIYYCHHOTO Ha MPEABIAYIICH cTaaun
QITIOMOTHIPUIOM JIUTUS B TETparuapoypaHe ¢ mocaeayonum
MTOJIKUCIIEHUEM B BOJTHOM PacTBOPE




1.

BI’2 HQO

(CH;C0),0
> 1

1. NaNO,, 3HCI, 0 °C 4

AHUIHH > 2 >
CH;COOH ~ NaOH, 7 2. CuyBry, 1°
Homep BemecTBa CTpyKTypa BeuecrBa
1 AneraHunumg
2 4-bpomarieTaHUIn I
3 4-bpomaHuiinH
4 1,4-JInbpomOeH30
3-bpomaneranming
3-I'mapokcuaneTaHuIng
deHon
2.
1) Fe + HCI H,0
Hutpobenzon u» 1 NaNO, > 2 Cu2(CN>)2 2—>0 4
2) NaOH, H,O0  3HCI, 0-5 °C Hy804, 1
Homep BenecTBa CTpyKTypa BelecTBa
1 AHWINH
2 benzonanazonuii Xjaopua
3 beH3oHuTpua
4 ben3zoiinas kuciora
benzunamun
Tonyon
A3zo00eH301
3
1) Fe + HCI Br NaNO H5PO
Hurpobenszon DFe+HC B _tTR L, 254
2) NaOH, H,0 H,0 3HCI, 0-5 °C
Homep BenecTBa CTpyKTypa BelecTBa
1 AHWINH
2 2,4,6-TpuGpomMaHUINH
3 2,4,6-TpuGpoMOEH30IIMa30HUN XJIOPHUT
4 1,3,5-Tpubpomben3on
AHWIVH TUAPOXIJIOPU]T
4-bpoMaHWINH
4-BpoMOeH30511Ma30HHIH XITIOPHL
Bonpoc Ne4.
3amaHue: yCTaHOBUTE CTPOCHUE COSTMHEHM S, HAITMIIINTE YKa3aHHbIE PEaKIUu.
CH3M§I CH T
4 — - 1a6T peakiiio cepeOpsTHOTo 3epKaa
1. C;H,,0 — Qo
C —
02;:;;?(;“ 3TOUOEC5HIOO H,CHC PPh&» obpasyeTcs alKeH
NH,OH LiAlH
2 » C.H;;NO —A>TF<D C;H 3N (S)-kouduryparmst
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Bry > CSHISNL(:l»paCTBOpHeTCSI
4 NaOHKOHII
2. C6H13NO_
orrtectd N_aOH» C,H;0,Na + C,H ;N LCl»paClezopﬂeTc;I
AKTHBHO H,0, t°C | (S)-xoupurypanus
HC Na,CO
C2H402 — CO, T
H,O
NaO HE pearupyet
H,0, 100°C
NaOH, 15% HCl
3. CgHyBr 2y » CgH,,O (1Ba uzomepa
8ilg D, 350°C eee sH;00 (1 pa)
KMnO, HNO
» C_H.BrO,———»
H,S0, H,0,t°C 7 5 2 H,50,, t°C C,H,BrNO,, (onun usomep)
Na,CO
At
H,O0 CO"‘T
4. CHZNO,—
H NaNO, CuCl HNO OIIVH U30MeEp
N p, 00 TN O e o5t e e CHsCI0 o=t wononrmpo-
HCl 27749 npousBoagHOTO
3 PACTBOPSACTCS
H,O Na,CO
tgc) C5H1002LLC02T
5. CsHgcl0——12k ¢ 1,0,
ONNTUYCCKHU
AKTUBHO

ﬂ-?» CSHHNO&» C,H;N ﬂL pacTBopsieTcs
4 NaOH,,,
Bce nponykTthl peakuunii uMeroT (R)-koHpurypauuio

Tecrosslii popMmar:

Na,CO
——> CO, T
Br2
—>CC14 CoH;Br,NO, mapa 3HaHTHOMEPOB 2pumpo-psua
CoH,NO,
KMnO Br,
HZSO44‘[ » C;HsNO, FeB—r3’t> C,H4BrNO, 1 nsomep
MaJIOHOBBII ®
1)SOCI abu H;0
2))Me0il CioHoNO, _R>eq)3N Cy7H;NOg —»f[’ C,H;{NOg
0,
1) KMnO, Hy0, 0°C_ C,oH;,0, mapa >HaHTHOMEpPOB mpeo-psija
2) HCI, H,0
+ (E)-3-(3-auTpodenwmn)npormn-2-eHoBasi KUCIIOTa; 3-(3-autpodenun)nenTa-1,5-
JIMOBasi KMUCJIOTa
(£)-3-(4-auTpodeHnn)npon-2-eHoBask KUCJIOTa; 3-(4-autpodenun)nenTa-1,5-
JIMOBasi KUCIIOTA
2-(3-(MeTmIHUTPO ) EeHNIT)YKCYCHAsI KUCIIOTA; 2-(3-(MmeTriHATPO )b eHnT )0y TaH-
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1,4-nroBast KMCJIOTa

2-(4-(MeTIITHUTPO )P EHNIT ) YKCYCHAsI KUCIIOTA; 2-(4-(meTrtHUTPO ) peHMT )0y TaH-
1,4-nmroBast KUCJIOTa

2)
HCl
H,0 . He pacTBopseTcs
NaNO CuNO
C61{5]\103__/*])‘;(/3_1>ch7No4 —l>lljd CsHoNO, e .G Hjo CgHyN,0,C1 — 2% CetiNO,
00 C OpI/IeHTaHI/Iﬂv
3aMECTUTCIICH
1) NaOH, H,O HNO;p HNO
2)NaNO, 1,805 0°C CeHMN20s 70 1 CotlaNaOs Hz@ft Cﬁﬁf&
+ 4-autpodeHunanerar; 2,4,6-tpuHuTpOoeHON
2,4,6-TpuHUTPO30GhEHOIT 4-TuApOKCUALIETAaHUITU ]
2-TUAPOKCUALIETAaHATU]] 2-HUTPO30-4,6- THHUTPODEHOT
3-autpodeHumnanerar 2,5,6-tpuHHTpOdEeHOT

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOI'O ANOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMO YaCThI0O OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBl.

8.4. CTpykTypa n npuMepbl OWJIETOB [JISl 3auéma ¢ ouenkou (2 cemecTp) v Ik3ameHna (3
ceMecTp) .

3auém c oyenkoii 10 TUCUUIINHE «Opeanuueckans Xumusay» MIPOBOAUTCS BO 2 CEMECTPE
Y BKJIFOYAET KOHTPOJBHBIE BOMPOCHI 10 pazjaenaM 1-3 paboueid mporpaMMbl JUCITUTUIMHBL brter
IUIS 3a4éma ¢ OYeHKoU COCTOUT U3 4 BOMPOCOB, OTHOCSILIUXCS K YKa3aHHBIM pa3jieiaM.

[Ipumep Ounera i 3auéma ¢ oyenKoi:

«Ymeeporcoaror Munucmepcmeo nayku u evicuieco oopazoseanus PO
3aB.xadenpoit Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
OPraHUYeCKOW XUMHHUU umenu /.. MenpaesieeBa
(JJomKkHOCTB, HAMMEHOBAaHHE Ka(eaphl) Ka(])ez[pa opralmqecxoﬁ XUMEH
A.E. lllexoTuxuH 20.03.01 «TexnochepHas 6€30MACHOCTHY»
(Moamues) (M. O. Paimiz) Ipoduian — «Be30nacHOCTh TEXHOIOrHYECKUX NPOLECCOB H
« » 20 T MPOH3BOACTBY»
Opranuveckasi XuMHsl
Buier Ne 0

I. Hanummre ypaBHeHHUs peaKluil, HA30BUTe MOJy4eHHbIe coennHenus (14 6aasos). dns
peaxumii 4 u 11 yxaxure crepeoxumudeckuii pesyabrar (1 6a):
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Br, HBr

. —> 8:3-M -1-
1.1 |uKJI0ONeHTeH o, eTusi-1-nexrTen m

C,H;OH 9. Hurpostunen _HBry,
2.JIponuH ————= HNO

KOH, t°C 10.7-MEeTOKCHTOITY OJ1

a H,S0,, °C
3- XnopGeHson ———=2—p 1) 0s0,, 25°C
P FeCl,, t°C 11.(Z)-2-Tlenren )S+4’5>
aH 2) H,0, NaHSO,
4.n-Kcunon —2> H H.O
Nij, p, t°C 12.Ctupon 2 Ogy 22

NaNH H.B BHHHIIOEH30]T *** OH

5-TIponn TQ> M ( ) Br
3w *0* 13.31unGenzon ———»
KOH hv
6.2-BpomGyTaH — Br
crmpr, t 14.BeH3aibaerua m
7. ]/I30npeH HBI‘! 1 MOHL*
(2-metun-1,3-0yranven)
I1. IlpuBeauTEe MEXaHU3MBI CAeAYIOIIMX peakuuii (8 0a/10B):
1. DTOKCHATHIEH — bl (3 6amma)

Ykaxure CTepeoXUMUYeCKHUI pesysbTar peakiuu u (1 Gan)
KOHQUTYpAaIUIo cTepeon30MepoB 1o R,S-HoMeHKIaType.
0]

2 H,C”™ " °Cl
: DEHETONT & —3— 4 Gama
(stokenGenson)  AlCls, t°C ( )

B TepMuHax Teopuu pe3oHaHca 00bACHUTE HallpaBJeHUe PeaKIUU.
I1I. IIpuBenuTe cxembl npespamenuii (10 6annos):

benson n nponanon —— 2-6pom-2-(n-6pomdenunn)nponar (5 GasoB)

2. Ilponman —— 3-Opom-1-xyopmponan (5 6amnoB)

IV. YcranoBure crpoenme coennnenus (2 6aana). Hanmmure Bce ykazaHHble peakuuu (5
0aJ1710B):

H
2HB5 C HBr 2KOH 2 - 1
ca, 42 mupr 300°C sHe g PbO/CaCO, CHg—
Cu(NH.,),0H
C,Hg 322 C4H5Cu (ocanok)
H,O
L »C,Hg0
HgSO, H,SO,

Ykaxute KoHbUTypanuto coequaenus coctaBa CsHs.
OreHka 3a1aHui:
Ne 3amanus 1 2 3 4 5 X
Orenka, 0amn 10 5 10 10 5 40

buser recroBoro popmara:
buner cocTout aHaTOrMYHBIM 00pa30M U3 YETHIPEX BOMIPOCOB (010K0B): 650K peakuwmii (20,5 6.);
0110k Mexanu3MoB-Teopus (4,5 6.); cxemsl cuHTe3a (12,5 6.); 3a1a4a HA YCTAHOBJICHUE CTPOCHUS

(2,56).
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Banpor 1 YKaMMTE CCHOEHOW NPOAYKT PESKLMK

Moka Hat g
R HNO; (pazs.)
Bann: 1,0 140 °C
T Omaemute
L=l 3. (1-HuTpo3TMAjUMKNOreKcaH
o
Penakmeposam b, 1-HHTPO-4-3THALKKAOrEKCEH
EQNEOC

€. 1-HWTpo-2-3THALMKNOreKCaH

d. 1-HuTpOo-1-3THALMKNOrEKCaH

e, 1-HHTPO-3-3THALKKAOrEKCaH

f.  ([2-HMTPOo3TMAjUMKNOreKCaH
Banpoc =
o 3amelWwBrHbIe 3THAEHLI MOTYT PEArMpPOEaTE € FANOTEHCECACPOA0M MO JEYM HENPAENEHWAM B 33BMCMMOCTH 0T CTROSHUA 33MECTHTEAR,
C:;Zm Cxema Aara Hike. ¥YCTaHOEMTE COOTEETCTEHE MeX Ay Z-3THAEHOM [rae Z-370 3aMeCTHTeNE/ DYHKUMOHAAEHAR rpynna) n

HaMpasAEHKEM, MO KOTOPOMY CEPa3yioTCA NPOAYKThl COOTEETCTEYHILLETO CTROSHKA.
Bann: 2,0
g Br
v ETUTE HAMpARTeHHe A IH
Eonpoc Z-CH—CH; (panemmieckan cuecs)
®
HEBr

o Z-CH=CH, ——
FEsaEtmoea l nanpannenne B
BonpoC ————— =  7-CHy=CHj-Br

NponEHOEaR KMCAOTa Bribepure.. s
3,3,3-TpMNACPNPOn-1-8F | g sanyra,, s
HATPOSTHAEH BuiGepuTe... =
ANOPITHAEH %

BrigepuTe..



Banpac 3
Moxa Het
oTEETR
Bann: 1.0

T Omaemume

EQNpROC

o
Pegakmeapoeams
ECNROC

Banpac 4
Moxa Het
oTEETR
Bann: 1.0

T Omaemume

ECNEOC

o
Pegakmeapoeams
ECNROC

YKEXUTE CCHOEHOW MPOAYKT DEAKLIMK

(PeHHAATITHITOH [Cu(NHy),JOH

3.
b, NH;
C D

YKEXUTE CCHOEHOW NpOAYKT DEKLIAK

0OH
O =
v | P TN

00H

2 COOH

cooH

b.
COOH
H

& E
COOH
O0OH
d.
H
OH

Ocraeweecs spemA 1:28:15
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Banpoc & - :
YkamHTe OCHOEHOW(BIE) NpPogyYKT(bl) pPEaKLlMIA
Mowa HeT

e @ HCl
_ Hel o
Baan: 1,0

T Cmaemute
ECNpOC z Cl
o
Pegakmeapoeame
EONpOC
b. : cl Ufl
“+
c cl Cl
-
d. : cl Q“
“*
Bonpac B MW AernapoSpoMHUPOEIHMK KAKOro COSAMHEeHMA NMpEenMyLECTEEHHD 0BpasyeTca ByT-1-HH
Mokz HaT
0T g 2 2-IMBpoMByTaR
Bann: 1.0
b, 23-aubpomMEyT-1-eH
T Omaemute 2 =
ECNpOC . 1,1-gHBpoMbyTaH
o
e d. 23-aubpomEyTaH
EONEOC

Banpoc 7 -
YEa®WTE CCHOEHOW NPOAYKT PEGKLMK

Moxz HaT
= Ha (3 Mons
S M-ECHTOT ;ﬁ}h‘
Bann: 1,0 NLt*C
T CmaeTuTe
Eonpoc a. (le3a)-1,3-guMeTnagyKnorekcad
b b. (1g3a)-13-guMeTHALMKNOreKcaH
(h v ) ] Iu| L||
Pegakrepoeam
Bl tes €. (1g,3e)-3-MeTHALHKASTeKcaHon

d. (1e3a)-3-MeTHALUMKAOreKCaHon

e (1&32)-1,3-HMeTHALMKACrexcaH



Banpoc

¥KAMNUTE CCHOEHOMW NPOAYKT DEaKLIAK

Mowa Het
OTEET2 O
Bann: 1,0 - H.50
—_—
T OmaemuTE
t o
EONEOC
o
PesaktspoEaTs 3. METWN I-cynedoBeHs0ar
EONEDC
B meThn 2 4-gucynedrobeH30at
C.  METHA 4-CynbsdoBeH30aT
d. meTwn 2-CyasdoBeHz0aT
Banpoc o
YxamuTe OCHOEHOW NpOAYKT PEaKLMK
Moz HaT
e PeHMNATETHICH —Clz—-
Bann: 1,0 CCly
T OmaemuTE
EonpoC g, 1,2-guxaop-1-deHWnsTUREH
2 b B
Penakmuposas . (opmo-BpomMdeHujaueTiieH
EOMNEDC -
C. (Mema-bpomMbeHnAjaLeTHAEH
d. (nopo-BpoMgeHHnjaLeTHAeH
Banpoc 10 = . A .
- Ya®uTe OCHOEHOW[NPEWMYLLECTEEHH bIK] NpOAYKT PEIKLWK (8HW30M-3T0 METOKCHBEHSOA,
OKS HET
OTEETE OCH;
b By
-1.0 ———
g CH;COO0H
T OmaEmMTE (]E}q
EONpOC
o g Z2-BpOM-4-HWTPOaHKSoN
Pegakmsapoeams
EONpOC b 24-AMBpoM-E-HUTROaHKUI0N
C.  3-BpOM-4-HWTOaHKS0A
d. Z2-Bp0OM-5-HWTDOaHKS0N
Banpoc 11 ¥CTEHOEMTE COOTEETCTEME MEXDY OCHOBHEIMMW NPOSYKTAMM DEBKLME W KX HAZEAHWAMUN
Mowa HaT
EE Bemoq —PHCOCL _ 4 DM s
AlCI;. 1°C 2y KOH, guromen, t °C
Bann: 1.5
T OmaemuTE
EONEOC B BrigeprTe.. +
hd A
PegakrrpoEaTs BoiBepuie.. bl

EOMNpOC




Banpoc 12 -
YeTaHOEWTE COOTEETCTEME MEXAY OCHOEHBIMW NPOLVETAMM pEaKL MK W WX Ha3EaHWMAMMK

Mokz HeT
CTEETE Br
btz Ha KOH A 1) ByHg TP B
-1, B
cmpt, (€
A 2) H205,0H
EONEOC
e Al g BEpHUTE.. -
Pegakmapoeams
ECNpOC
. B | g BEQUTE.. s
Borpe: 13 OcTaglweech 6pemA 1:25:3
'n' - YCTGHOEWTE COOTEETCTEME MEMAY OCHOBHEIMIW NPOAYKTEMM PEGKLMH W MX HE3BIHUAMM
K3 HET
oTEETR T 1) KMn(Qy H»O, NaOH. ¢ HNOy B
oTyo -
Bann: 15 . 21 Hi0 H,580,
T Cmaemums
e B | By BEDHTE... *
=&
Pesakmupoeats A BeiBepUTE.. s
EONpoC
Banpac 14 Y¥CTEHOEWTE COOTEETCTEME MEXDY OCHOBHEIMM NPOSYKTEMM DESKLWE W WX HEZEZHWAMK
Maowz Hat
~ CH]CDC' Zn/Hg
o Toayon — e~ 5~ ©
Bann: 15 -
T OmaeTuTs
EONpOC Al g BEpUTE... ]
b B ; .
Pegakmepreats BeiGepuTe.. N
EONpOC
gorpac 15
e BoiBEDMTE BEPHLIE CYMAEHNA O MEXBHMIME CNEAVHILLER DEAKLIMM:
Moxa wat

o )\A B.r:
Bann: 1,5 —

hv
T Omaemute
BONpoC
o 2 MENGHMEM DEEKLMK Sz LENHOH C 0BPAZ0EEHMEM NDEMMYLLECTEEHHD
Pepakmapoeame

BOMpoC

{

B, Mexanuzm peaKUMK Sq LLENHOW C 0BPa30EaHUEM NPEMMYLLECTEEHHO
Br
S MexaHuzm peaKlMK Sq He UenHoll ¢ 0BPas0EaHHEM NPEHMYLUECTESHHD
Br
d - -
MexaHusM peakumMH S; LenHod ¢ oEpasosaHueM pagukana Br
£,

IMENEHMIM PEEKLMH Sq LLENHOW C MPEMMYLLECTEEHHEIM OBPE30EaHMEM HaMBOASE CTABUNLHOTD YINEE0A0POAHOrO PELUKaNa

f.  TIpH roMONMTHYECKOM PASPEIEE CEASH YTAEPOL-E040p0S O6PESYHOTCA YTNEE0A0POAHEIH D3AWKaN ¥ E0A0POA-PaANKEN
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farpec 16
Mocs Wer

= ]

Banx 10

¥ Cruemars
sanpoc

o
Pesmrepoeats
L=

T OmaeTiT
EONpOC

o
Pegakmapoeate
BOMEOC

Bonpoc 18
Maowz HaT
OTEETE

Bann: 1.5

T Omaemms
EONpoC

o
PesakmwpoBats
EOnpoc

YkamuTe OCHOBHOH NPOAYKT PEBKLMM

. —asOH
e KOH. 1°C
3. NponaroH

b. 1-3tokcunpeon-i-e
€. 2-3TOKCHNPON-1-g+

d. 2-MeTUnByT-1-eH-3-HH

BrIBEpMTE BEPHDIE YTEEPHAEHWA © MEXAHUIME DEAKLIMM:

HEBEr
l-METHIUMKIONCHIEH — - ——#

ROOR

3. Bogopog OTWENARETCA OT AaAAWALHOMD 3TOM3 YrAepoda

b, Peakywa EOIMOMHA TONBKD ANA BPOMOEOZOpOa3

C.  Pesakumua MHHUWKUPYETCA 0BP330BaHHMEM PAAMKaNEHBIX Y3CTHL,

d. COBpaIyeTcA HaKMEHEE IEMELEHHEIR BRKIMA PaJHKan

2. BpOM NPUCOSIWHAETCR K HEMMEHEE 33MELUEHHOMY ATOMY YTNEDCLY NPH JECHHOMR CEAZM
f. MpowexyTodHaR 4aCTKUAE CTABMANIMPYETCA MEIOMEDHEIM 3dubexTom

g. Peakywa EO3MOXHA HE TONBKO € BPOMOECLOPOAOM, HO W € HC

OcTasweecn spema 1:23:17

BribEpMTe BOE NPAEMALHEIE YTEEPXAEHUA O CHEME MEXEHWIME DEaKLAm:
CH;CH,CH-C1
AlC;

ITHIOeH3O

3. OBpasCEaHWE aTAKYICLWEH Y3CTHLE! CONPOECKAAETCA NEPETPYNNMPCEKCH C 0BPasCEaHNEM BONEE YCTOWLHEDIC KaTUOHA
b. KI3BLITOK KaTaNKI3TOPa OCACKHAET NPOTEKAHWE PEIKLMK

c. Peakuwa cONpOEOXAZETCA NOS0YHLIM OBPa308aHHEM NOAWAAKKA NPOUIBCAHbIX

d. XnopWwa afoMMHKMA MOXET BhITE SaMEHEH CEPHOM KCAOTOR

e, [ponunBer3on — eJMHCTEEHHEIN NpoayKT

83



Bonpaoc 19
Moz Hat
OTEETE

Bann: 1,5

T Omaemte
ECNpOC

-
Pegakmepoeams
ECNpOC

UCTABWESCA BDEMA 11££4150

¥claHoBWTE NPEEWALHYH NOCASA0EaTEAEHOCTE F[‘JEBDELLI,E'HME CHHTESa:

Mponad — aueToH

1) InexTpodMabHEIM NPUCOSAVHEHEM BpoMa

2} KMNAYeHMEM B CNIMPTOECM PACTEORE WEADYM NOAYHEHHOTD Ha NPessayLLeR CTaguy NpogykTa

3) NocaegyrowMM 3NEKTROGMABHEIM NPUCOELWHEHKEM Bpoma

4)BsavMoa e CTEWEN NOAYYEHHOTD COEAMHEHWMA CO CNMPTOERIM PECTECPOM MMAPOKCHAE K3AMA (MSEEITOK) MPK HATPesaHM

5) B3aMMOoSeACTEWEM NPOAYKTE NPESBIAYILER CTEMM C JMM30AMUABOPEHOM W MOChEAYHOLLER OBPaboTKOR NEPEKWCHID B
IEAOUHOM PacTEape

1) BpOMHPOEEHWEM NPONaHa NPW OBAYYEHMH BMAHMEIM CEETOM

2} KMNAYEHWEM E CMIMPTOECM PACTEORE WEACUM NOMYYEHHOND HA NPESEAYLLER CTAZMU NpogyKTa

3) NocaegyHowMM 3NeKTROSMALHLIM NPUCOELMHEHKEM BpoMa

4)B3avmMoaERCTEMEM NOAYYEHHOND COEAMHEHWMA CO CNMDTOERIM PECTECDOM MMADOKCWASR KBAMA [KSBEITOK] NDK HATPEEaHM

5) 3neKTPOGUALHEIM MPUCOSAMHERHEM EO4E B MPUCYTCTEMM CEPHOM KMCNOTH € NOCASAYHLMM OKMCNEHHEM
MepamMarraHaTom Kaaus

1) BpoMHPOEEZHWEM NPOMaHa NPW 0BAYYEHWMA EMIWMEIM CEETOM

2} KWNAYeHMEM B CNIMPTOECM PACTEOPE WEADYM NOMYHEHHOTD Ha NpegsayLLed cTaguu npogykTa

3} NocnegyoMM 3NEKTPOSMALHBIM NPUCoESWHEHKEM BpoMa

4)Bzavmog e CTEWEM NOMYYEHHOTD COEJMHEHWRA CO CNWPTOERIM DACTECDOM 1 MONA TMADOKCHAE KAAWA MPH CXAEXLEHMK

5) INeKTPOGMABHEIM NPUCOEAMHERWEM EOE! E MPMCYTCTEMM CONEH PTYTH W CEPHOM KMCAOTHI

1) BPOMHPOEEHWEM NPONaHa NP OBAYYEHMH EMAHMEIM CEESTOM

2} KMNAYEHWEM E CMIMDTOECM PACTEORE LWEACUM NOYYEHHOTD HE NPejEayLLIER CTagMY NpoaykTa

3] MNocnegyowum BpOMUPOEEHHEM NPW OBAYHEH MM BMAHMEIM CESTOM

4)B3avMOgERCTEVEM NOAYYEHHOTD COEAMHEHWMA CO0 CNMPTOERM DECTECDOM MMADOKCMASE K3AWMA [M3BEITOK] NDK HATPEEaHM

5) 3nexTpohuAEHEIM NPUCOEAMHEHWEM BOAE! B MPHUCYTCTEWM CONEN PTYTH W CEPHOW KMCAOTHI

1) BpoMHMPOEaHKWEM NPOMaHa NpW oBAYYEHNA EMIWMEIM CEETOM

2} KWnAYEHWEM E CMMPTOECM PACTEOPE WEACUM NOYYEHHOTD HE NPefsgyLLei cTaguy NpogykTa

3) NocnegyoLHM 3NEKTROSHALHLIM NPUCOEAWHEHKEN BROMa

4)Bsavmog e CTEMEN NOAYYEHHOND COEAMHEHWMA CO CNMPTOERIM PACTECPOM MMAPOKCKAE K3AMA (M3BEITOK) NPH HATpesaHu

5] INeTPOHUALHEIM MPUCOEAMHERWEM B0 E NDUCYTCTEMM CONEH PTYTH W CEPHOR KMCNOTHI
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Banpor 20
Maka Het
CTEETR

Ban: 15

T OmaemiTe
ECNEOC

o
Pepakmepoeame
ECNpOC

Banpoc 21
Moxa Hat
OTEETE

Bann: 3.0

T CaeETMTH

ECNpOC

£
Pegakmapoeams
EONpOC

b. 1

YCTaHOBWTE MPaBKALHYIC NOCASACEaTEABHOCT I'IJEBDEI.IJ,E'HHﬁ CHHTE3a:

ALETMAEH — 2-XA0p-4-HUTPOBEHIOWHAR KMCAOTA

1) TpMMepHsaLWeid 3LUETHAEHE B MPHCYTCTEMM KOMIEKCOE HUKEAR

2] INexTpOdMIBHBIM 3aMELLEHMEM NOAYHERHOTD COBSMHEHNA KOHLEHTPMPOEAHHOW A30THOM KMCICTOM B MPUCYTCTEMM
CEPHOM KHCAOTEI

3]  AAKMAWPOEZHWEM METUAXNCPMACM B MPUCYTCTEMW XN0PHAE BNOMUHHA
4] DKMCNEHWEM MEPMAEHTEHATOM Ka/MA B KACNOW CDESE NPU HErpeEaHui

5] 3InekTpodMAbHBIM 3aMEWLEHHEM XACPOM B MPUCYTCTEMM XEAesa

TpHMEPHZALMER ALETHAEHA B MDUCYTCTEMM KOMIMISKCOE HUKENR
2} ANKWIMPOEIHWEM METWMXAODMACM B MPHUCYTCTEMM XA0PKAE BAKMKEHHA

3] 3nekTpOdUIBHEIM 3aMELEHMEM NOAYYERHOTD CORSMKEHNUA KOHLUEHTPMPOEAHHON a30THOM KWCACTON B MPUCYTCTEMM
CEPHORW KMCAOTE

4] SNEKTPOGUALHLIM 3aMELLEHHMEM XACDOM E NPUCYTCTEMK xnopuada xenesallll)

5)  OKWCIEHWEM NEPMaHT2HATOM KaAWA B KMCNOW CPELE MPKW HarpeEaHnm

= 1) TpuMmepHsauMER aLETHAEHE B MPMCYTCTEMK KOMMASKCOE HUKENR

2)  ANKMAWPOEZHHEM METUAXNODMACOM B MPHUCYTCTEMKA XA0PWAZ aAKMUHKA
3)  OxMCNeHWeM NEPMaHTaHATOM KaAWA B KMCNOW CPELE NPKU HarpeBaHum

4] ZnekTpodMABHLIM 3EMEWEHHEM NOAYYEHHOMD COSAWHEHHA KOHUEHTPWPOBAHHON a30THOR KMCNCTOR B NPHCYTCTEMM
CEpHOM KMCAOTE

3) SNEKTPOMUABHBIM 3aMELLEHMEM XACDOM E NPUCYTCTEMW XEnesa

1) TpMMepHsaLWeid 3LUETHAEHE B MPHCYTCTEMM KOMIEKCOE HUKEAR

2] INexTpOdMIBHBIM 3aMELLEHMEM NOAYHERHOTD COBSMHEHNA KOHLEHTPMPOEAHHOW A30THOM KMCICTOM B MPUCYTCTEMM
CEPHOM KHCAOTEI

3) SINEKTPOGUALHBIM JaMELEHHMEM XACPOM E NPUCYTCTEMM XENe3a
4]  AMKWIMPOEIHHEM METUAXNODUICM E NPHUCYTCTEWMM XA0PWAS BNHMUHKA

5] OKMCIEHWEM NEPMEHTEHATOM KEAKA B KMWCNOH CPELE NP HEMDEEAHMM

1)  TpumepwsauWed aLETHAEHA B MPUCYTCTEMM KOMINEKCOE HUKENR

2) SINEKTPOGUALHBIM JaMELEHHMEM XACPOM E NPUCYTCTEMM XENe3a

3)  ANKWAWPOEIHHEM METUAXNODMICOM E MPHUCYTCTEMKA XN0PWAS 2AKMHHKA
4] OkdcieHrem NepMaHraHaToM Kaawa B KACROR CPege NpW HarpeeaHum

5] 3NekTpOdUIBHEIM 3aMELLEHMEM NOAYYERHOTD CORSMKEHNA KOHLUEHTPMPOEAHHON a30THOM KWCACTON B MPUCYTCTEMM

3anoAHWTE CHXEMY CHHTESE, COOTHECA BYKEEHHOE DBO3HAYEHWE NPOgYKTE PEAKUMI C M0 Ha3EaHHEM.

Waonponaxon _H2S0g A —k__. B RI-(!E‘:EFE c nt® D
;o =350°C

A BriBepHTE.. -

B BriBepHTE.. -

c BmbepuTe.. -

D BriBepHTE.. -
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Banpoc 22
Mowz Het
CTESTE
Bann: 3.0

T OTMETHTE
ECNpOC

o
Pegakmapoeams
EONpOC

Banpoc 23
Moz HaT
OTEETE

Bann: 3.0

T OmaemuTs
EONpOC

o

Pegakmsapoeams
ECNEOC

Bonpoc 24
Moka Hat
OTESTE

Bann: 3.0

T OmaemiTe
ECNpPaC

£
Pegakmapoeams
ECNpOC

Bonpoc 25
Maowa Hat
OTEETE

Bannm: 2.5

T Omaemute
EONpOC

o
Pegakmepoeame
BONpOC

YoTaHOEWTE COOTEETCTEME MEXAY OCHOBHLIMKA NPOAYKTAMM pE‘EKLI,Hﬁ M WX H3ZEaHHAMI

Aversaes —— 2 p ORRTL znomgo. A0, o HO
PAd/PB0,CaCo, 2) NabH, A00-450 °C (o "

A soge DHTE.. -

B | Buge DHTE.. s

C | Buse pUTE... 2

D gose DHTE.. ]

¥CTaHOBWTe COOTEETCTEME MEXAY OCHOBHEIMW MpOSYKTaMM F}E'EIKLI,I.-‘IE M WX H3ZEaHHMAMIA

omeym _ o HNO; o B2 o H:SO4 p

Tomyan -
oy o HzS0y Fe Ha 0, £

A Buge pUTE.. 5

B | goge PUTE... +

€ Buse DHTE. v

D | goge pUTE.. 5

YETaHOEWTE COOTESTCTEME MEXY OCHOEHEIMW NPOAYKTIMMH pE‘EKLI,Hﬁ H WX H3ZEaHHMAMM

=CH Br. KOH
Bewnzoa Ha0=C s A ‘e B R 1IHGIOAL ), HoO D
HaS0, I v enupT, 17 2} NaBH,, NaOH
Al g GEPUTE .. %
B g BEPKUTE.. z
€ B BepHTE.. 2
D o GEPUTE .. ¥

¥CTaHOEWTE CTDOEHHE ECIE,.'.'I,HI'E'I'HF‘I, EblAENEHHBIX KDSCHBIM LEETOM M YCTAHOEWTE COOTEETCTEWME C HESESHHWEM

wﬁr:—h CeHzBrs
rl
Mﬁ- CgH g0 (ABa cTpyKTypHBIX MIoHepa)
[P T pp— Hg50,
' CufMH;)-0H
=l {ocanor ve obpadyeTca)

KnG, Br.
CrHgly = (3;HBris
o505 Hp0 1o, U7he0z FeBry, 1 °C T

CaHa BrifepuTe..

L]

C7HBrO; | g BEpUTE..

L]
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IK3amen 1O JUCIMIUIMHE «Op2anuyeckas Xumua» TPOBOIUTCA B 3 CEMECTpe H
BKJIIOYAaeT KOHTPOJIBbHBIE BOIPOCHI MO pasnenaM 4-6 paboueil mporpaMMbl JUCHMIUIMHEL. buier
JUISl 9K3aMeHa COCTOUT U3 4 BOIIPOCOB, OTHOCSINNXCS K YKa3aHHBIM pas3zciiaM.

[Tpumep Ouneta 11 IK3ameHa:

«Ymeeporcoaror

Munucmepcmeo nayku u gvicuieco oopazoseanus PO

3aB.xadenpoit

OpPraHN4YEeCKON XUMHHUU

Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET

umenu /.. MenpaeJsieeBa

(JJomKkHOCTB, HAMMEHOBAHHE Ka(eaphl)

Kadhenpa opraHuyeckon xmummm

A.E. IllekoTuxuna

20.03.01 «TexHocpepHasi 6e30MaACHOCTHY»

(Tommice) (. O. Dasmnins) Ipoduiab — «Be30nacHOCTb TEXHOIOrHYECKAX NPOLECCOB H
« » 20 r. MPOH3BOACTBY»
Opraanyeckasi XuMust

buier Ne 0
I. Hanummure ypaBHeHus1 peakuuii, HAa30BUTe NMOJy4eHHbIe coennHenus (14 6anos). lus
peakuuii I u 8§ yKaxkuTe CTepeOXMMUYECKUN pe3yJbTaT:

Na,CO.
1.(R)-2-bpommnponanosas KI/ICJTOTaa—ZL ic}» 8.(S)-3-Xmop-1-0yTeH LzO»

HO,tC | HO t°C
. MVK 1) H,0,H , t°C (CH,CO0),0
2.MasioHOBBIH >dup - OGI)\I S 2) ©°C 9.BeH3aNbICrHA 3C0),
5 CH,COONa, t°C
3.2,2-JlumeTunokcupan ﬂiol{» 1) NaOH, H,0
H 10. n-Kpeson o O’) ;0
NaHSO. 2
4. AJMIIOBBIH cUpT _reey, T s HI
DCM ... 11.DeHIIMETHIIOBBIH )Hp — -
5.beH3aIbIeru CHiCH,CHO 1) Buli, TTO e
NaOH g, Hy0, °C wee 2) H,0, 12.0-TOMUIHUTPOMETAH N+?>
6. Anetanmus i» NaOH_ 1) LiAlIz-I TT®
AcOH  «e H,0,t°C o00 13-N-ByTI/IHaHeTaMI/IH 4
7.2-AMHHOGY TAHOBAS KMCIIOTA CH;0H 2) H:0,H o0
HCl,,,, °C CH.ONa
(re) 14.3 4- JTu6pOMHUTPOOEH30M —— > g
CH,OH, t°C
I1. IIpuBeauTe MeXaHU3MBI CJEAYOIKMX peakuui (8 0ann0B):
SOCI
-2-ITeHTaHOT————=3=
1. (9 eHTAHON e (3 6amma)
VYKaXHuTe CTEPEOXUMUUYCCKUN Pe3yIbTaT PEaKui U KOH(OUTYPALTHIO (1 6an)
cTepeon30oMepoB 1o R,S-HomMeHknarype.
5 0-To NaNO, 46
. o-lomyniun aja
3HCI, 0-5°C ( )

II1. ITpuBennTe cxembl npespamenuii (12 6a10B):

(5 6amnoB)
(5 6amnoB)

1. AYDu 1.4-mubpoMOyTaH ————» METUIIUKIONCHTIIKETOH

2. benzon —— u-dpropdenon

ben3os1 u yKCyCHBIN aHruApu ———3 alle THIICAIUIMIOBAS KUCIIOTA (aCIIMPHH (5 Gamion)
JIOB

IV. YcranoBure cTpoenue coequHeHus (2 0asuia). Hanmmure Bce ykazaHHuble peakuuu (4
0aJsa):
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B
r14 C5H8BI'2O rapa SHaHTHOMEPOB

[Ag(NH,),JOH,_ JaéT peakLuro cepeOpsiHOro 3epKaia

CC spumpo-psaja
CHgMgBS H.0
—=2 | CgH,,0
C;HgO ' - HC
MOXKET CYILECTBOBAThH M%{g?» C.H..O
51110
B BHJIE TEOMETPUUECKUX 2) H,0,
M30MEPOB
KMnO
M4y C,H¢O, + CO,A
H,0, H,S0,, t
OrneHKa 3a1aHuil:
Ne 3aganus 1 2 3 4 X
Ornenka, 6amn 15 8 10 7 40

buser recroBbiil popMmar:

buner cocTouT aHANMOrHYHBIM 00pa30M M3 YETHIPEX BOMPOCOB (070K0B): 610K peakiuii (16 6.);
0ok mMexanu3moB-Teopus (8 0.); cxembl cuHTe3a (12 0.); 3ama4a Ha YCTaHOBIIEHUE CTPOCHUS

(40).
1 OCHOEHOH NPOAYKT PEKLHH:

Mowa e

ameta EHH

Bana: 1.0 Br\/l\/CH:.. NaOH

e H,0

alpls

=]

P BrifiepuTe 0OMH OTEET:
(R)-2-memntyTan-1-on
(R])-2-menmntyTan-2-o0
(5)-2-menantyTaH-1-o0
(5)-2-memandyTan-2-an
{R.5)-2-meTrndyTan-1-on

2 OCHOEHOMN NPOAYKT PEIKLMM:

Mowa wer

OTseTa CHF""

1) B,Hg

i}
A o S
B X 2} HEDZ OH'

BrifiepuTe 00MH OTEET:

2-genmnnponas-1-on
2-HEHUANDONSH-2-00
1-eHunzTed-1-00
(R])-1-2enmnzTas-1,2-an

(5)-1-berunzTan-1.2-a0

o

o
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3 JCHOEHOW NPOAYET PEIKLMH:

Moxa et

anzeTa O

Bana: 1.0 OH

) HgE i)
¢ Omaenamn
-
BONpaC -
BeiiepuTe 0OMH OTEET:
aToKonbeHzan
1-{d-rugpokcndesiin)=Tan-1-ok
DEHINELETST
STUASEHI0ET
1-{2-rugpokcrndesin)=Tas-1-oK
4 OCHOEHOW NPOYKT PEIKLHA:
Mowa mer l H C
aresTa o q —._‘__-\.__‘_
==CHNa

Sans HyC
i r_.“.J : 3 “ﬂo @
,. .Jl:.||.1.‘ B 2- H30

Brifiepute 04MH OTEET

rexc-d-1E-3-0n
rexc-d-g4-3-00
rexc-d-1H-3-0H
rerc-2-1H

rexc-d-gH-3-0H

3 JICHOEHON NPOgYKRT PEaKLHA:
Mowa mer
aTseTa H O
Bana: 1.0
¥ Omaemims {c HECO}Z’O

CH,COONa, t°C "~

BreifepuTe 04MH OTEET:

d-zusTvnfeHzanedsnag
3-DEHUANDONERCESA KHCNOTS
I-DEHAINDONERaNs
I-DEHUANDONEHAAL

2-zusTinbeszanedenag

6 JICHOEHON NPOYKRT PEaKLHA:
Moea et
armera CHS O P.O
Bans: 1,0 25
P Orveums HSC' NH2 tOC

BrifiepuTe 04MH OTEET

3-METHABYTIHOBHIA SHIMADUA
3-meTntyTIHOESA KMCNOTa
3-mETIAGYTIHHATDRA
A-METWANEHTAHHHTRIAN

-meTintyTaH-1-3muE
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MoEa mer

amseTa
Baaa: 1.0

T Omaemane
BOMpaOC

&

:Iud LTHpOBATE

SONpOC

Mowa et
aTmeTa

Bana: 1.0

T O
BOMPOC

&

:'I:,J-! LTAROOaTe
SIAPOC

9

Mowa wer

OTEETA

7 Oraemane
BONpIC
:'I:,.'I-\.' THODaTE

BONpoC

DCHOEHOW NPOAYET PESKLMM:

NO,

H,
Ni, P, t°C

BrifepuTe 0gMH OTEET:

ECER T
1. 2-grudrieHANNALRaZH
rHApOCACEHE SHHAMHA
JZ-guibesrngrazex

M-feHuN rMa poKcnanaH

JCHOEHOH NPOEYET PESKLMA:

-
=oE o

C,Hs0

BrifepnTe OOMH OTEET:

1-xnop-4-aTokciieHzon
A-zTORKCHDEHON
A-3TOKCHEHHAKK
SToRCHBEHI0N

1-(xnopmetun)d-storcmberzon

YETaHORWTE CTRVETYRY NPOLYETOE K3%A0H pearLiam
MaMNO- 1. Fe, HCL

|-Bpos-2-MeTIIMPONaGN ————— - |, ————
TIMDA I OHS

BrifiepuTe OOMH WAM HECKONRKD OTEETOE:

2-MeTua-1-HaTponponaH
Azo6yTaH
AZoByTHAHKUTEHT
2-MeTwanponaHamnH

2 2-JpereTNITaHEMIH
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Barpee 10 YCTaHOETE CTRYETYRY NPOLYKTOE KaM40H pearLIAMT

ANETATEETH NuBH

ERm - NTOPOCHIATRICTAN —,.,q

Bann: 200 NaDH, H:0, % 77 seTano

T Omaename

Eanpoc BrifiepuTe OOMH WAM HECKONRKD OTEETOE

" 3-{m-EnoptdeHun)nponason

PrassTeponame

BOMpOC 3-{m-XnopdeHun)npones-2-on
I-{m-HropdeHannpones-2-3ns
3-{m-nopdeHun)nponaHans
3-{m-XnopdeHn)-3-rugpoKcMnponad-2-ane

Borpee 11

. YCTaHOBMTE CTRYETYDY ESLULECTE K3HADTD NPSEPELLEHNA

DS HET

oTEeTa HCM Hlﬁunﬁl

i AeTon g -

Bana: 20 KOH “@ o

T Omaename

BONpOC

&

PegasTeponaTs BrifepuTe 0QMH WAKM HECKONEKD OTEETOE:

—lr 2-TgpoKCHNpoONaHoEaA KHENOTa
2-MeTn-2-rMapokcH NPONaHoEaA KHCNOTa
2-MeTn-2-niapokcH NEoNWoHUTRAN
2-MeTwAnponMoHMTRMA
2-MeTwanponaHoEaR KMCAOTS

Borpec 12 YCTAHOEMTE CTRYETY DY ESWLECTE K000 NPSEQELEHIR

bt 1. Zn, CH;COOH NaOH

rmera NeAUCTHA-S-HHTPOUHMAHN —— —

Bana: 20 X 0Of |'El e H:U. O

7 O

AP BrifepuTe 0QMH WAKM HECKONEKD OTEETOE:

&

2 M-ALETUN-N-3MHHOEHHARH
CASKTH DODATE

BONpOC

n-HuTtpoderon
m-AsrHobeRon
n-HuTpoaHHAMH

M- AMHHOEHHARH
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13

uBeput Bce BepHbie xapsx MexaHHzM 7 peakumi
Mowa et
arzera atakon
IImenoTekcamon -
NaOH

F Onuenm

BuiBEpHTE OAMH WAK HECKOMSKD OTEETOE:

PezyNETaTOM NPUCOSAMHERHR OAHOMO MOk CNVPTa RENRETCA NOAYLETANL, KOTODEIN HE MOKET GbTh JENSE NPEEPSIWEH B SLETANL, NOCKDAEKY MAROKCA-MOH ABARETCA =NACKOM yxoamued rpynnoi

PETyMETATOM NPVICOSAMHERIR QAHOMD MOk CIAPTS AERETCA NOAYALETANE, KOTODSI SATEM AETKD ASET KARGOKATHON, CTAGIAH3ROB3HHEI DEIOHAHCON, K KOTOPOMY H MPGHCKOAHT MDICOSAMHERYE BTORGTO MOMk CMPTA

8 fanHOR peany GERCTEMEN KaTMEETOPS SKTMENPOEH HYKIEOGIN

DesyNLTSTOM NPIICOSAMHERMR DAHOMD MOME CIAPTS RENFETCA MOMYSUETANE, KOTOpSI HE MOXET GaTs Ja/168 NPSEPAILEH & AUETANL, NOCKDASKY OTCYTCTEET NOARMKHEIA NPOTOH, KOTOPSIA MOT 651 BuiTh OTIYENAEH TMAPOKCHAT-HOKDN
CROPOCTEAMMMTHDYIOWEN CTagnel AZARETCR NDHCOSANHERHE STOKCHE-HOHS K KIpBOHUNEHOM rpynne cycTpata

5 AaHHOH pEaKLMK ASTICTEVEN KATANVZETOPE SKTHEMDOBEH 3TN YTAE00AS KADSOHNAEHON TpyInEl

14 VicaKUTE BCE NPABMALHBIE BPEMMEHTS! M MPOAYKTH, 3 KOTOPSX COCTSEAAETCR CXEMS MEXSHHSMS MPEACTAENEHHO peakLyan:

Moxa e

AleToHHTpR

BuiBEPHTE ONH WAk HECKO/ISKD OTEETOE:

= s
wH

b

B

d.

e HoH

g . . ] HO Gl
.'—?—NH__-. -s[,c—ﬁ—);ll= —= HC—{—NH,
I G
<UH Son Ot

15 YCTaHOBWTE COOTEETCTEME MEXEY DESKUMER W NPSANoNarasueli MEXHMIMONM 28 NPOTEKAHKR

Mowa et

amEeTa -
4-MeTindeson + eoaHBId pacTEcp Gpoma BufiepuTe.. ¥
4-TMponuASeHzoAANaZ0HMA Xnopina + MN-IHMETHASHHUARH | g, fepure.. *
BeHzvafponma+3Tanon Ewfepura.. ¥
Berzanbdsrvd + 3HEAKH Ewfepura.. ¥
2-BpomGyTaH + E0OHEN DACTEOP MNMAPOKCMAS KANHA Bufepure.. *

16 VEESHMTE NDIEMABHYH NOCHEL0SITENEHOCTE CTAGNH, NOIE0ARKILLYH GCYLUSCTEHTE YKAZEHHOE © HilE it paLgmo cnocoGon

o et
I-Hurrpo-3-{smrposeria)fenson ———=  5-(ruapokensenin)fenofiag xiciora

BrifiepuTe 0OMH OTEET:

1) EOCCTIROENEHMEN KCIDIHOMD COSOMHEHIA BEOI0D0A0N K3 HukEne Paues
2} AUMANDOBSHINEM NOAYHEHHOTD HA NPEMsIILER CT3AMM COSLMHEHINA YKCYCHEIM AHTADWAOM B NMPHAHHE

3) SOCCTSHOENEHMENM NOAYHEHHONS H3 NPEASIGYWLEN CT3AMH COBAMHEHIA BOJOPOAONM H3 HYKENE Peven

) DKIACASKKEN NONYHEHKOTD K3 NPSAbLIYILEH CTAAMM COBAMHEHIR NEPMSHTSHITOM K2NWA B KMCNS YCIOSHAX NPW HIrPEEaHIM

1) DKMCAEHKEM WCXOMHOMD COBAMHERMR NEQMIHTIHATOM KSR B KACTLX YCNOBWRR NPW HSMPEEIHEKN

2} EOCCTEHORNEHNEM NOAYHEHHOND HA NEPEARIAYLER CTAAMH COBAMHEHIA E040POAONM Ka HHKENE PeHer

3] E2aVIMOLET CTEXEM NOMYHEHHOTD H3 MPEAEIAYILER CTRAWIA COSEHHEHHMA € HITRIMTOM HATBMA B 3-X IKEMSENEHTAX CONAHOR micnoTsl npw 0°C

) E23MOAEN CTEHMEM NOMYEHHOMD HE MPEELIYILER CT3AMIA COSAMHEHWA € LIMaHIKIOM Med (1)

1] ECCCTIROENEHNEM KLIDISOMD CORNMSESINA EQIODOAOM K3 HAKENE PEHER

2) OKMCAEKMEM NONYHENHOTD K3 NPSAEILYILER CTAMMM COSAMHEHIR NEPMSHTEHITOM K2AWA B KHONSD YCNOSHAN NP HIrpeEasni

3] B3AMMOASHCTEMEM NOAYHEHHOTO HE MPEAEAYLLER CTRAMA COSAMHEHHMA € HUTPUTOM HATPUA B 3-X IKEHEANEHTAX CONAHOIR KMCnoTs npy 0°C

4] KACNOTHB TMAPONME NONYHEHHOTD Ha NDEALUYILER CTEAMM COSAMHEHWA B NDWCYTCTEMM CEPHOM KMCNOTEI NOAY4EHHOMD NPK HATPEEaHUM

1) BOCCTZHOENEHINEM WCXDIHOND COSAMHERINA MSBEITKOM HENS23 B CONRHOM KIWCAOTE H3 NEPEOI CTARMM © NOCNEZYHOLIAM E33MMOISRITENEM C E0AHEIM DICTEOPOM MMIPOKCWIE HETDUE
) B3AMMOASACTEMEM NOAYYEHHOTO HE MPEAHAYLUER CTAAMIA COSAMHEHMA C 2-MA IKEHEANEHTAMI HUTDVTE HETPUA € 6-T1M IKEMEANEHTAX CONRHOM KenoTel npu 0°C

3) E33MMOAEA CTEMEM NONYHEHHOMD H3 NPEAEIYLLER CTRAMA COSEMHEHNA C Laswaom meau (1)

4} KACNOTHBI TMAPONME NONYHEHHOTD Ha NDEALLYILER CTEAMM COSAMHEHWA NP HArPEBSHUN
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e 17

PAtNpeasniTe COSQUHEHHNA TakUM cOPazoM, YTOGEI NOAYHMNECE BEPHAA CHEMS CHHTESA.

Mowa mer
aneera
[+]
s il IFTIATH, CHyI ) Ag,0. HO
g o, TPLIAEY. L
YY) = Vi 2
oH
|
0,
5 l
= 0 S e -
- L ] 1
1 | e 1@
HN

Borpee 18 YerasoeuTe cooteeTcTEME Meay sawscrazuy A-D B CHEME CHNTESS M LK HEZEIMMEMM
Mows wer
o VH, Na 13 CH,I (m36.) !
e Ameron _YH2OH A B JCH,I( ¢ D
Bann: 30 E1OH 2) Ag0, H.0

Al By Gepute... ]

B | Bufepure B

C| Bubepure B

D | Bufepure B

Mowa et
amnseta
Bana: 30

T Oraenane
BONpac
PrascTHpOBan
BONPOC

Barpoc 200
Mowa et
ammeTa

Bana: 4.0
T Oraename
BONpaC

i

FraseTepoBaTs

soNpoc

¥CTaHOEWTE COOTEETCTEME MEX DY ESLLECTESMH A-D & cxerie CUHTEZE M WK HAZEEHMENMH

HNO3 1) Fe = HC1 WNalNO, 1)8nC1y HCL 0°C
E A B 2 2,

Bensoa b S 1 D
H,50y 2)NaOH. HyO  3Ha80,, 0-5°C ) NaOH, H,O

A p BapuTe.. =

B gy GepUTE... =

€| B GepuTE.. =

D| g BapuTe.. =

JNpeasnrTe CTROSHHE, EEAEAEHHED KPSCHEIY USSTON COBIAHEHNE, M S0S2DHTE NDAEHAEHEIH OTEET C MY HEIBIHMAMI.

HC1 _ -
H:(} HeT peakliHH
= OIITHTeCKH AKTHECH
PO
=3 CsHgN
Bl H N ot O H, NI LR, :nw;;;:zleﬂ
CsHy MO NaOH aalel Hah. T 2
HCl PeakITHA
H.O
OH
&
H,O

CoH 0y ——= M, 0
A : w":". H.50, el

@) Na,COy
- o,

(R)-3-meTuabyTaHamng [(S)-mpem-GyTian-3-MeTHASyTIHoaT

BeificpuTe 0gMH OTEET:

(H)- N-reTunSyTadauug; [5)-vzofyTianedTadoar

[5)-2-meTnbyTaRamug; (5)-smap-GyTian-2-meTunGyTaRoaT

(5)-mexTadames; (F)-smap-SyTHANSEHTAHOST
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9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pexomenayemas aureparypa
A. OcHoOBHas1 JIMTEpaTypa

1. TpaBenb B.®. Opranuveckas xumus. M.; bunom. Jlabopatopus 3Hanui, 2013. T. 1. 368 ¢

2. Tpasenb B.®. Opranuueckas xumusi. M.; bunowm. JlaGoparopus 3nanuii, 2013. T. II. 517 ¢

3. Tpasenb B.®. Opranunueckas xumusi. M.; bunom. JTaboparopus 3uanwmii, 2013. T. II1. 388 c.
4. Opranuueckast XMMHA. 3aaHus AJs MOATOTOBKU K KOHTPOJIbHBIM pabotam/ A. M. BopyHos,
JI. C. KpacaBuna, H. {. Ilogxamo3una, A. E. lllekotuxun. M. : PXTY um. [I. . Menneneena,
2017. 88 c.

5. Opranmueckass Xumus. PyKOBOJICTBO K MpaKTHYECKUM 3aHATHAM: yueO. mocoome/ H. A.
[Moxapckas, W. B. Hsanos, JI. C. KpacaBuna, A. E. Illexkotuxun. M.: PXTY wum.
. . Menneneesa, 2018. 132 c.

6. Oprannyeckas xumus. COOpHHK HpuMepoB M 3anad: yded. mocobue/ U. B. UBanos, H. A.
[Toxapckas, M. B. bepmemes, A. E. lllekotuxun. — M.: PXTY um. JI. 1. Mengeneesa, 2018. —
92 c.

b. lonojiHuTEILHAA TUTEPATYpPA

1. TpaBens B.®. Oprannueckas xumus. M.; Akagemknura, 2004. T. 1. 727 c.

2. Tpasenb B.®. Oprannueckas xumus. M.; Akagemknura, 2004. T.2. 582 c.

3.0Oprannueckass XWMHs. 3alaHds JUIS TOATOTOBKM K KOHTPOJBHBIM padoram. PXTY wnwm.
J.N. MenneneeBa. M.; 2001. 72 c.

4. bysnoB B.H., ManakoBa WN.B., Tapmmun [[.JI. Opranudeckas Xumusi: 3aaHus i
MOJTOTOBKU K KOHTPOJBHBIM padoram: YueOHoe mocobue / M.: PXTY um. /.M. Menzeneesa,
2009. - 299 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManuun
— Pa3narouHblii MJUTFOCTPATUBHBIN MAaTEPUAIL K JIEKLIUSM.
— Ilpe3eHTanuu K JeKUUM.
— HayuHo-TexHHUYECKUE KypHAIIBL:
— Kypnan «M3Bectust AH. Cepus xumnueckas» ISSN 0002-3353
— Xypnan «Mendeleev Communications» ISSN 0959-9436
— Kypnan «Kypnan oprannueckoi xumum» ISSN 0514-7492

Pecypcsl nHpopManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTu HTepHeT:
http:// www.elibrary.ru.ru
http:// www.sciencedirect.com.ru

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCIUATIIUHBI

— Jlns peanuzanu  JAaHHOTO Kypca IOATOTOBJICHBI CIIEAYIOUIME CpeACcTBa OOecredeHus
OCBOCHHS JUCHUIUTMHBL: OaHK 3aJaHWid UIsl TEKYHIETO W HWTOTOBOTO KOHTPOJSI OCBOCHHS
JUCHUIUTMHBL (00Iee Yuciio BOmpocoB — 371+); pa3MmelieHsl Ha CTpaHUIle Kypca Kadeapsl B
cucreMe ynpasienus Kypcamu Moodle: https://moodle.muctr.ru/course/view.php?id=10994

— KOMITBIOTEpPHBIC MPE3EHTAIIMN HHTEPAKTUBHBIX JeKiuit — 30, (o0Iiee yncio cinaiioB —

537);

- 6aHK TECTOBBIX SaI[aHI/Iﬁ IJid TCKyHIEroO W HUTOT'OBOI'O KOHTPOJIA OCBOCHHA
JTUCIUTIINHBEI (00111ee uncio Borpocos — 1000);
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

NudopmannoHHyro MOJIIEPIKKY U3YYCHUS JUCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-oudamoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieunBaeT OOYYAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W  Hay4yHOU
JUTEpaTypoil, HeOOXOIUMON [UIsl OpraHu3anuyd o0pa3zoBaTEebLHOTO Mpolecca MO JAUCLUUILIINHE.
O6muii 06sem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL[ pacnomaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JUTEpaTypoil B OopMe MEUATHBIX M DIIEKTPOHHBIX WM3/IaHUMN, a TAKXKE BKIIOYAET OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOTrpaueckue, CrernuaIu3upPOBaHHBIE OTCYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele wu3nanus. UBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOydatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF0O0OH TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOimoreunoit cucteme (OBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPAa3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIAIaTesIMUA YIYEOHOU M ydeOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Gonee TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopManroHHOro obciyxuBanus B MBIl peanu3zoBaHa TeXHOIOTHS DIEKTPOHHOM OCTABKU
JIOKYMEHTOB.

[TonHbII TEpedYeHb JIEKTPOHHBIX HMH(DOPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMbIX B
nporecce 00y4YeHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cootBercTBUM C y4eOHBIM IUIAHOM 3aHATHA MO AUCHUILINHE «OpraHuyeckas XUMHs
npoBOASITCS B (opMe JICKIHMH, MPAKTHYECKUX 3aHATHH U CaMOCTOSITENBHOW paboThI
00yyJaromerocs.

11.1. O6opynoBanue, He0OX0aUMOe B 00pa30BaTeJbHOM IpoLecce:
JlexoHHast yueOHas ayIuTOpus, 000pYyJOBaHHAs TOCKOH C MEJIOM MM MapKepoM U y4eOHOM
MeOenplo; ydeOHash ayauTopusi JUIsl TPOBEACHHS MPAKTHUUECKUX (CEMHHAPCKUX) 3aHSTHMH,
o0OpyJIOBaHHAs JIOCKOH C MeJIOM WM MapkepoMm; OuOiInoTeka, uMeromas padboune
KOMIIBIOTEPHBIE MECTa JUIsl CTYJIEHTOB, OCHAIICHHbIE KOMIIBIOTEpaMH C JOCTYyNOM K Oa3zaMm
JAHHBIX U BBIX0/10M B VIHTEepHET

11.2. YueOHO-HATISAAHBIE TOCOOUS:
KommiekTsl MIapuKOBBIX MOJENEH sl IEMOHCTPAIMH MPOCTPAHCTBEHHOTO CTPOCHHUS
OpPraHUYECKUX BEIIECTB.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIe M Ay IHOBHU3YyaJlbHbIe CPEACTBA:
IlepcoHasibHBIE KOMIIBIOTEPBI C BBIXOJAOM B HMHTEPHET, IIPUHTEPBI, CKaHEPHI,
KOIHMPOBAJIbHBIE ANNAPATHL.

11.4. IleyaTHbIE U 3JIEKTPOHHbIE 00pa3oBaTe/JbHbIe U HHPOPMALIMOHHbIE PeCyPChI:

— HHpopManlMOHHO-METOIMYECKHE MaTepuaibl: y4eOHBIE TMOCOOMS TO JUCITUILIMHE;
pa32[aTO‘IHBII>'1 MaTepI/IaJI K pa32[enaM JICKIITMOHHOT' O Kypca U K HpaKTI/I‘ICCKI/IM 3aHATUAM 110
JUCITUIUIMHE Pa3MEIICHbl Ha CTpaHuIle Kypca kKadeapbl B CHCTEME YIPABICHHUS KypcaMu
Moodle: https://moodle.muctr.ru/course/view.php?id=10994
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11.5. IlepeyeHb JMLEH3MOHHOI0 POIPAMMHOIO 00ecleYeHHs

[TonHpli mepeyeHb JMIIEH3MOHHOTO MPOrpaMMHOrO oOecnedeHusl MpeacTaBlIeH
B OCHOBHOI1 00pa3oBaTeIbHON porpaMme.
HanmenoBanue PexBu3uThI
Ne Konunuectso Cpox OKOHYaHUS
n/m MPOTPAMMHOTO sorosopa JULEH3UI JIEHCTBHUSI JINLICH3UU
IPOAYKTA MIOCTAaBKHU
1 Micosoft [ffice KonTpaxt Ne 62- 10 Geccpounas
Standard 2013 642A/2013
JIunens3us Ha Tl'ocynapcrBeHHbIl 10 JIunen3us Ha
MPOrPaMMHOE KOHTpakT Ne 143- MPOrpaMMHOE
obecrnieueHue 1645A/2010 ot obecrnieueHue
) (HEeMCKITIOUNUTETTbHBIE 14.12.10, Akt Ne (HEeMCKITIOUNUTETTbHBIE
[IpaBa Ha IIPOrpamMmy Tr048787, IIpaBa Ha IIPOrpamMmy
st OBM) WinRAR Haxagaasg Ne st OBM) WinRAR
Tr048787 ot
20.12.10
JInueHsus Ha I'ocynapcTBeHHBIM 1 OeccpouHas
MPOrpaMMHOE KOHTpakT Ne 143-
obecrnieueHue 1645A/2010 ot
3 (HEeUCKITIOUNTETTbHBIE 14.12.10, Akt Ne
IIpaBa Ha IPOrpaMMy Tr048787,
st OBM) Haxagaasg Ne
Cheml Iffice ultra Tr048787 ot
20.12.10
ACDLabs12.0 becninatnas Konunuectso OeccpouHas
4 Academic Edition JINLIEH3UN HE
OrpaHUYEHO
WINDIWS 8.1 KonTpakt Ne 62- Jlunensus Ha 0ecCpovHO
Professional Get 642A/2013 OTIEPAITMOHHYIO
Genuine CUCTEMY
Microsoft
Windows 8.1.
5 I1O, ne
MPUHUMAIOIIIEEe
MPSIMOTO Y4aCTHs
B
00pa3oBaTeNbHBIX
mporeccax
12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI
HaumeHoBaHHe ®opMbI 1 METOABI
OcHOBHbBIE TOKA3aTeIH OLIEHKHU
pa3iesioB KOHTPOJISI M OLIEeHKH
Pa3zpen 1. 3naem: OrneHKa 3a

Teopuss XUuMHUECKOTO
CTPOEHUS W HACBIIIICHHBIE
yraeBoaopoasl (YB)

— TCOPCTUYCCKUC OCHOBLI CTPOCHUSA U

CBOJCTB

Pa3IUUHBIX

KJ1IaCCOB

OpFaHHq€CKHXCO€ﬂHH€HHﬁ.“

Ymeem:

CaMOCTOATENLHYIO
paborty Nel (2
ceMecTp)
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— aHATM3WPOBaTh ®  MpeAckasbiBaTh | OleHKa 3a
pEaKLMOHHbIE CBOWCTBA OPraHUYECKHX | CAMOCTOSITEIBHYIO
COEIMHEHUI paboty Ne2
Braoeem: (2cemectp)
— OCHOBaMH# HOMEHKJIaTyPbl 51
KJIacCU(PUKAITIH opranndeckux | OueHka 3a 3auéT ¢
COCTMHECHUI OLICHKOM
— OCHOBHBIMH TeopeTHIecKuMu | (2 cemecTp)
IIPEACTABICHUSAMU B OpPraHUYECKOU
XUMHUHU
Paznean 2. 3naem:
Henacelennoie — crmocoObl  momydeHuss U xumudeckue | OleHka 3a
YIJIEBOLOPOIBI CBOICTBA OCHOBHBIX KJIACCOB | KOHTPOJIBbHYIO paboTy
OPraHUYECKUX COSIMHEHHMA Nel (2 cemectp)
— OCHOBHBIC MCXAHU3MbI MPOTCKAHUA OI_IGHKa 3a
OpPraHUYecKuX peaKuuit KOHTPOJIbHYIO paboTy
Ymeem: Ne2 (2 cemectp)
— aHAIM3UpOBaTh M TPEICKA3bIBATh
peakIMOHHbIE CBOWCTBAa opraHuveckux | OreHka 3a 3a 3a4€T ¢
COEIUHEHUH ... OLICHKOH
Braoeem: (2 cemectp)
— HaBBIKAMHU 000CHOBaHUS
palMOHATIBHBIX ~ CMOCOOOB  MOJTyYCHUS
OpPraHUYeCcKUX BEIEeCTB
Paznean 3. 3naem: OueHka 3a
ApoMaTudecKue CoeAMHEHUS — CMOCcOObI TMOJMYYEHHs] W XUMHYECKUE | KOHTPOJIBHYIO paboTy
CBOMCTBa OCHOBHBIX kmaccoB | Ne3 (2 cemectp)
OpPraHUYECKUX COCTMHEHUI
OCHOBHBIC MEXaHNU3MBbI MMPOTCKaHUA
OpPraHUYECKUX PEAKIINIA OrneHKa 3a 3a4€T ¢
Ymeem: OLIEHKOM
— MIPUMEHSTH TeOpeTHUYECKHe 3HaHus i | (2 cemecTp)
CHHTE3a OpPTraHMYEeCKUX  COCIUHEHHI
Pa3IUYHBIX KI1acCOB
— AHAJIM3UPOBATb )41 MpCaACKa3bIBaTb

pEaKLMOHHbIE CBOWCTBA OPraHUYECKHX

COCIMHEHUI

— COCTaBIISITh CXEMBI CHHTE3a

OpPraHUYECKUX COCTUHEHUH, 3aJaHHOTO

CTPOCHUS

Braoeem:

— HaBbIKAMHU 000CHOBaHUS

palMOHATIBHBIX ~ CIOCOOOB  TOJTyUYCHUS

OpraHUYECKUX BEIIECTB
Paznean 4. 3naem: Ouenka 3a
["aoreHonpou3BOIHEIE. — CIOCOOBI  TIONYYCHUS] W XMMHUYECKHE | CAMOCTOSITEILHYIO
Criupthl, (heHOBI, TPOCTHIE CBOICTBa OCHOBHBIX KiaccoB | padoty Ne3 (3
3¢upbl OpPraHUYECKUX COSIMHEHHIA ceMecTp)

— OCHOBHBIE MeEXaHM3MbI mpoTekaHus | OleHka 3a

OpraHUYEeCKUX peaKIiid KOHTPOJILHYIO PadoTy

Ymeem: Nel (3 cemectp)

— INPUMCHATH TCOPECTUYCCKUC 3HAHWA OJIA
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CHUHTE3a  OpPraHUYECKUX  COCIUHEHUI
Pa3IUYHBIX KI1aCCOB

— QHATM3UPOBATh M TPEICKA3bIBATH
pEaKLMOHHbIE CBOWCTBA OPraHUYECKHX

COCIMHCHUI

— COCTaBJIATH CXEMBI CHHTE3a
OpPraHUYECKUX COCTUHEHUH, 3aJaHHOTO
CTPOCHUS

Braoeem:

— HaBBIKAMHU 000CHOBaHUSA

PpalluOHAJIbHBIX croco0oB MOJIYy4YCHUA
OPraHn4CeCKuX BEIICCTB

OrneHKa 3a YK3aMeH
(3 cemectp)

Pasneua S.

ANbIeruspl, KETOHBL.
KapOoHOBbIE KHCTOTHI M UX
IPOU3BO/IHBIC

3naem:
— CHOCOOBI TONTyYeHHSI U XUMHUYECKUE
CBOWCTBa OCHOBHBIX KJIacCOB

OpPraHUYECKUX COCTMHEHUI

OCHOBHBIE ~ MEXaHU3Mbl  IPOTEKAHUS
OpPraHUYECKUX PEAKIINI

Ymeem:

— MIPUMEHSTHh TEOPETUUECKHE 3HAHUS IS
CHUHTE3a  OpPraHWYECKUX  COCIUHEHUI
pa3IMYHBIX KIIaCCOB

— aHAJIM3UpOBaThb U  MPEJICKA3bIBATh
PEaKIMOHHBIE CBONCTBA OPraHUYECKUX

COCIMHEHMI

— COCTaBJISATH CXEMBI CHUHTE3A
OpPraHUYECKUX COCTUHEHUH, 3aJaHHOTO
CTPOCHHS

Bnaoeem:

HaBBIKAMH OOOCHOBAHMS PallIOHATBHBIX
CIIOCOOOB  TMOJYYEHUS] ~ OPraHUYECKUX
BEIIICCTB

Ouenka 3a
KOHTPOJIBHYIO paboTy
Ne5 (3 cemectp)

OrneHKa 3a dK3aMeH
(3 cemectp)

Pa3znea 6.
A3oTcoaepkalme u
COCIUHCHUA

3naem:
— CHoCOOBI TONyYeHHSI U XHUMHUYECKHE
CBOWCTBa OCHOBHBIX KJIacCOB

OpPraHUYECKUX COCTMHEHUI

OCHOBHBIE ~ MEXaHU3Mbl  IPOTEKAHUS
OpPraHUYECKUX PEAKIINIA

Ymeem:

— MIPUMEHSTHh TEOPETUUCCKHE 3HAHUS IS
CHUHTE3a  OpPraHWUYECKUX  COCAUHEHUI
pa3IMYHBIX KIIaCCOB

— aHAJIM3UpOBaThb U  MPeJICKa3bIBaTh
PEaKIMOHHBIE CBONCTBA OPraHUYECKUX

COCIMHEHMI

— COCTaBJIATH CXEMBI CHUHTE3a
OpPraHUYECKUX COCTUHEHUH, 3aJJaHHOTO
CTPOCHHS

Bnaoeem:

HaBBIKAMH OOOCHOBAHMS PAllIOHATBHBIX
CIIOCOOOB  TMOJYYEHUS] ~ OPraHUYECKUX
BEIICCTB

Ouenka 3a
KOHTPOJIBHYIO paboTy
Ne6 (3 cemectp)

OrneHKa 3a dK3aMeH
(3 cemectp)
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13. OCOBEHHOCTH OPI'TAHU3AIIMU OBPA3ZOBATEJIBHOI'O TPOUHECCA J1JIsA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue WHBAIMAOB U JIUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allMid ¥ OCYILECTBIEHUS 00pa30BaTENbHOM AEATEIbHOCTU
110 00pa30BaTeNIbHBIM IIPOrpaMMaM — IporpammamM OakanaBpHara, MporpaMMaM CIELUAINTETa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM o0 TOpsAKE OpraHu3alMM W OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BhICHIEr0 OOpa3oBaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmamM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeiicTBHE mpuKazoM pektopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMHA 10 OpraHu3aldud 00pa3oBaTeIbHOIO Ipolecca
Ui OOy4YeHHMs WHBAJIWAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3alUAX BBICHIETO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenpHOro npolecca (YTBEepKIeHbI 3amecTuTesnieM MuHncTpa oO6pa3oBanus U Hayku PD
A.A. KiiumoBsiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padoveill mporpaMme Q1 CHUTIIAHbI
«Oprannyeckasi XuMHsD)

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
20.03.01 «TexHoctepHas 6€30MaCHOCTHY
«OcHoBHas oOpa3zoBaresbHas MPOrpaMMa BBICIIEr0 00pa30BaHUsI — MpOorpaMMa OakaiaBpuaTa

dopma 00yueHus: OUHAs

Homep
OcHoOBaHM€E BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHS/ M3MEHEHUS
W3MEHEHU S/ HOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJ 3aceaHus Y YeHOTO
1. coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
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MuHHCTEepCTBO HAYKH M BbICIIEro oopazosanusi Poccuiickoii @enepauun
({enepanbHOe rocyrapcTBeHHoe 0101KeTHOE 00pa30BaTe/IbHOE YUpeKIeHHe
BbICIIEr0 00Pa30BaAHUA
«Poccuiickuii XMMHUKO-TEXHOJIOTMYEeCKUH YHUBEPCUTET
umenu /I.1. MenaeneeBa

«YTBEPXJIAIO»

W.o. mpopekTopa 1o yueOHoi padoTte

C.H. ®unaros
«25» mas 2022rT.

PABOYAS MTPOI'PAMMA JUCIHUIIJIMHBI

«AHAIUTHYECKAS] XUMUSD)

Hanpasaenue noaroroBku 22.03.01 «MartepuaJjioBe/ieHre U TEXHOJIOTHU
MaTepuajioB»

Mpopuiab — «IIeKTPOXUMHS B MATEPUATOBEACHUID)

Kpanupukanus «daxagaBp»

PACCMOTPEHO 1 OAOBPEHO
Ha 3aceaHuy MeToanYecKoil KOMHUCCUH
PXTY uwm. JI.1. Menaeneena
«25»mas 2022 T.

[Ipencenarens H.A. Makapos

Mocksa 2022



[Iporpamma cocrtaBiieHa A.X.H., mpodeccopom kKadenpsl aHanuTHaecko xumun B.B.Ky3Hernosbivm,
K.X.H., TorieHTOM Kadenpsl ananutudeckoit xumun E.B.Kpwutosoii, cr. npen. Kobenr V.JI., ct. mper.

kadenper ananutnaeckoit xumuun E.I'. [anumoBoii.

[Iporpamma paccMoTpeHa u ofoOpeHa Ha 3acedaHuu kKadeapbl AHamutudeckon xumun PXTY um.
J .. Menneneea «12» mas 2022 r., mporokon Ne 10



1. HEJIb Y 3AJJAYY JUCHUILINHBI

[Iporpamma cocraBieHa B COOTBETCTBHH C TpeboBaHusMU DeepaabHOrO rocy1apCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIAApTa BBICIIETO 00pa30BaHMs — OaKajaBpUaT 10 HAMPABICHUIO ITOATOTOBKH
22.03.01 «MatepuanoBeieHHe€ W TEXHOJOTMHM MAaTepHajoB» MNpopuiab «IJIEKTPOXUMHS B
MaTepUaIOBEICHUNY, PEKOMEHIAIMSIMU METOINYECKOM KOMHCCHM U HAaKOIUJICHHOTO OIIbITa
MpernojaBaHus JUCHHUILTUHBL Kadeapoil aHamutudeckod xumuu PXTY wum. JI.W. Menneneena.
[IporpamMma paccunTana Ha U3y4eHHE JUCIHUIUIMHBI B TEYEHHUE OJTHOTO CEMECTpa.

Jucuumnmna «Ananumuyeckan Xumus» OTHOCUTCS K 0a30BOI 4acTH JUCLUIUIMH Y4eOHOTO
mwiana. IlporpamMma NUCHMIUIMHBI MpeArojaraeT, yTo oOydaroliuecs HMEIOT TEOPETUYECKYI0 U
MPAKTUYECKYIO OJATOTOBKY B 00J1aCTH MaTeMaTHKH, (PU3HUKH, OOIIEH 1 HEOPraHNUECKOW XUMHUU.

Henap AucHMIUIMHBI — TpUOOpeTeHHEe 00ydYarolMMHUCA 3HAHUW 1O OCHOBHBIM TpyINIaM
METOZOB XHMMHUYECKOTO aHaju3a, Hauboyiee MIUPOKO MPHUMEHSEMBIX B MPOMBIIUICHHOCTH U
UCCIIEIOBATEeNbCKON paboTe, a Takke KOMIETEHIIMH, HEOOXOAMMBIX XMMHUKAM-TEXHOJIOraM BCEX
CIELMAILHOCTEN JUIsl pEILIEHUS] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIN3a.

3agauM JMCHUIIMHBI — H3Y4YCHHE TEOPETUUYECKHX OCHOB XHMUYECKUX U HEKOTOPBIX
(U3NKO-XMMHUYECKUX METOJOB aHAJM3a; O3HAKOMJIGHHE C TMPHHLUUIAMHU pPabdOThl OCHOBHBIX
npuOOpPOB, UCIONb3YyEMbIX B (PU3UKO-XUMHUYECKHUX METO/aX aHaliHu3a; U3yuyeHUE METPOJOTHYECKHUX
OCHOB AaHAJUTHUYECKOM XUMHUH; O3HAKOMJIEHHME C METOJaMH, UIMPOKO HCIIOJIb3YEMBIMU B
COBPEMEHHOM aHAJTUTUYECKON TPAKTHKE.

Jucuummba  «Ananumuyeckasa xumua» 1npenonaercsi B 4 cemectpe. KoHTpousb
YCIEeBaeMOCTHU CTYJEHTOB BEJIETCS 110 IPUHSITON B YHUBEPCUTETE PEUTUHIOBON CHUCTEME.

Pabovas mporpamMMa JTUCIHUILIMHBI MOXKET OBITh peai30BaHa C MPUMEHEHHEM 3JICKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00YUYEHUS MOTHOCTHIO WM YACTHYHO.

2. TPEBOBAHMS K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

Nzyuenue JHCIATIINHBI HaIpaBJIeHO Ha npuoOpeTeHUE CJICTYIOIINX
o0menpodecCHOHATBHBIX KOMITETEHITHH:

Haumenos Kon u HamMmeHOBaHue
aHUE KATEerOpuu Koy 1 Hammenosarme OITK unaukaropa goctuxenus OITK
(rpymmbr)

OIIK
OIIK-1.1 3Haer METOIBI
MaTEMATHYECKOr0 aHajmn3a,
MOJICIIUPOBAHUS, OCHOBEI
€CTECTBEHHBIX HayK u
OIIK-1 Cnoco6evH pemars  3amadu OGIICHHIKCHEPHBIX HCIHTUTHH
EeTeCTBeHHO- npodeccuoHaIbHON ACATENLHOCTH, "G 1 ) Ymeer  pemrars
IONTOTOBKA ’ HpO(beCCI/IOHaJIbHOI/I
€CTECTBCHHOHAYYHBIC 1| restenpHoCTH, IpUMeHsA
OOIIeMHKeHEePHBIC 3HAHUS METOLbI MOEHPOBAHHS,
MaTeMaTUYeCKOro aHaIn3a,
€CTECTBCHHOHAYYHbBIC u
oOIIenHKEHEPHBIC 3HAHUS




OIIK-1.3 Bunagecer MetomaMu

peLeHus

npo¢eCCuOHATBHON

ACATCIIbHOCTH,

METO/IBI

3aaa4

MIPUMEHSA

MOACIINPOBAHUA,

MaTeMaTU4eCKOro aHaIn3a,
€CTECTBCHHOHAYYHbIC
o0IIenH)KeHEPHbIE 3HAHUS

n

B pesynbTare u3yyeHus AMCUMIUIMHBI CTYACHT OaKajgaBpuaTa JOJKEH:

3name:

— OCHOBHBIC IOHATUA, TCPMUHBI, MCTOAblI W MNPHUCMbI KAYCCTBCHHOTO M KOJIUYCCTBCHHOI'O

XHUMHUYCCKOI'O aHaJIn3a,

— TCOPCTUYCCKUC OCHOBBI @HBHKO-XHMH‘IGCKHX METOA0B aHaJIn3a,

— MPHUHIMIBI pabOThl OCHOBHBIX MPUOOPOB, UCIOIB3YEMBIX ISl MPOBEICHUSI KAYECTBEHHOTO U

KOJHWYECTBEHHOI'O aHaAJIN3a;
Ymemeo:

— TPUMEHSTH NPHOOPETEHHBIE MTPAKTUYECKHE HABBIKU B PO(PECCHOHATBHOMN e TeNbHOCTH IS

PEIICHUA KOHKPETHBIX 3a1a4;

— TPOBOJUTH OOOCHOBAaHHBIN BHIOOP METO/a aHAIN3A C YUETOM Iiesiel U 0cOOeHHOCTeH TaHHOM

MPaKTUYECKOM 3a]1a4u;

— MIPOBOOUTH paCUYCThl HA OCHOBC IMPOBCACHHDBIX HCCHGHOBaHHﬁ;

Braoemey:

— OCHOBaMH MGTpO.HOI‘H‘IGCKOﬁ OLICHKHU PEC3YJIbTATOB KOJUYCCTBCHHOI'O XUMHWYCCKOTO aHAJIN34,

MMPOBOAUTH MCTPOJIOTHYCCKYIO OLICHKY PE3YJILTATOB KOJIMYCCTBCHHOI'O XUMHUYCCKOI'O aHaJIn3a

— TpUeMaMH{ MHTEpIpEeTaly Pe3yJIbTaTOB aHaJN3a Ha OCHOBE KBATMMETPUUECKHUX OLICHOK;

- MGTO,Z[O.HOI‘I/IGI‘;I XUMHNYCCKHUX n (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX

HCIIOJIb3yEMBIX B COBPEMEHHOUN aHATUTUUYECKON MPAKTHUKE;

— OCHOBaMH CHCTCMbI BI:IGOpa METOJOB KAYECTBCHHOIO M KOJHYCCTBCHHOI'O XHUMHYCCKOI'O

aHajIM3a 1A pCIICHUS KOHKPETHBIX 3aaa4.

MCTOA0B

aHaju3a,

3. OFbEM JUCHUILIVHBI M BUJIbl YYEBHOM PABOTbHI

HIUPOKO

O0beM TMCUMTTHHBI
Buna yueOHoii padoThI Axax, | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCHMIIIIMHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aAHATHS: 1,79 64,4 48,3
B TOM 4HcJe B GopMe NPAKTHYECKOH MOATOTOBKH - - -
Jlexknuu 0,44 16 12
B TOM yHclie B hopMe IPaKTHUECKON OTOTOBKU - - -
[Tpaktuueckue 3ansatus (I13) - - -
B TOM yHclie B hopMe IPaKTUUIECKON OTOTOBKU - - -
JlabopaTtopusie padoTs (JIP) 1,33 48 36
B TOM 4Hclie B hOpMe NPAKTUIECKON TOJITOTOBKU
CamocTosiTesibHasi padoTa 2,21 79,6 59,7




KoHnTtakTHas camocrosrenbHas pabora (AmmK uz VII ons 3au /
3a4 c oy.)

CaMOCTOSITeIbHOE U3YUCHUE Pa3/IeNiOB TUCIUILTUHBI (wiu Opyeue
8UObL CAMOCIOSIMENbHOU pabomul)

0,4

0,3

2,21
79,2

59,4

Bua kouTposs:

Jk3ameH (eciu npedycmompen YII)

KonTakTHas paboTa — MpOMEKYTOYHAS ATTECTAIHS

IToaroToBka K SK3aMeHY.

Bua uTOroBoro KOHTpoOJIf:

3a4€T ¢ OLEeHKOM




4. COAEP)KAHUE JUCIUIIJINHBI

4.1. Pazgeapl IMCOMIINHLI U BUABI 3aHATHH

AxaneM. yacos

Pa3nen nucuunianHbI

Bcero

Jlek-
119701

IIpak.
3aH.

JIao.
pabo-
ThI

Cam.
pabo-
Ta

Pa3znen 1. UnenTuukanusi MOHOB
3JIEMEHTOB B pacTBOpax

26

6

6

20

1.1

BBenenue B COBpeMEHHYIO
AHATIUTUYCCKYIO XNUMMUIO.

2,75

1.2

Crnenuduka 3a7a4 aHaIMTUYECKON
XUMHHU.

2,75

1.3

XUMHUUYECKHE PABHOBECHS B
TOMOTE€HHBIX U T€TEPOreHHbIX
CHCTEMax, IPUMEHSIEMBbIX B
AHAJTUTUYECKON XUMUU

4,75

1.4

KauecTBeHHBIEC U KOJTUYECTBEHHEIC
AHATUTUYECKUE PEAKIIUHU C
OpraHWYECKUMH aHATUTUYECKUMH
peareHTamMu B aHAJIN3€ HEOPraHUUECKUX
BEIIECTB.

4,75

Pazgen 2. KoanvyecTBeHHBIH
XHMHYECKHUH aHAJIN3

68

40

40

2.1

HpI/IHI_[I/IHBI 1 3aJa41 KOJIMYCCTBCHHOI'O
dHaJIn3a.

3,5

0,5

2.2

Tutpumerpudeckuil ananus. TUIb

peaxkuuii, UCTI0Nb3yEeMbIX B TUTPUMETPHUH.

TpeboBanusi, peabsIBIsSIEMbIC K HIM.

23

Peakuuu Helitpanusanuu B
KOJIMYECTBEHHOM XHMHWYECKOM aHaIN3e.

10,5

1,5

24

AHaJIUTUYECKHUE PEAKIIUU
KOMILIEKCOOOPAa30BaHUS U OCAXKICHHS B
KOJIMYECTBEHHOM XUMUYECKOM aHAaIU3E.

12

2.5

Anamutndeckne PCaKIM OKUCIICHUSA-
BOCCTAaHOBJICHHA B KOJTMYCCTBCHHOM
XHUMHUYCCKOM aHaJIN3€.

12

2.6

Honoob6menHast xpomaTorpadus B
KOJINYECTBEHHOM XMMUYECKOM aHAIIN3E.

10

Pa3nen 3. Beenenne B pusuko-
XUMHYecKHe (MHCTPYMEHTAJIbHbIE)
METO/IbI AHAJIM3A.

14

20

3.1

Knaccudukanus HHCTpYMEHTATbHBIX
MeToa0B aHanu3a (DXMA).
AHaIMTHYSCKHI CUTHAII KaK
uH(popMaTUBHAs (PYHKIIUS COCTaBa
BEIIIECTBA.

1,25

0,5

3.2

AHaIUTUYECKUE U MCTPOJIOTNYICCKUC
xapaktepuctuku ®XMA

4,5




3.3 | Obmas xapakTepUCTHUKA CIIEKTPATbHBIX,
AIEKTPOXUMHUECKUX U 2,25 0,5 8
XpomatorpaduyecKux METOA0B aHaIM3a
UTOT'O 144 16 48 80

4.2 Conepxxanue pa3aeioB JUCHUNIHHBI

Paznea 1. UnenTndukanns HOHOB 3JIeMEHTOB B PaCTBOpax

1.1 BBenenue B COBpEMEHHYIO aHATUTUYECKYIO XUMUIO.

AHanuTHueckas XMMHsI KaK OCHOBA METOJIOB M3YUYEHMsI U KOHTPOJII XUMUYECKOTO COCTAaBA BEIIECTB
B MaTepualbHOM MPOU3BOJACTBE, HAYUHBIX HCCJIEIOBAHUSAX, B KOHTPOJIE OOBEKTOB OKpPYXaroIlen
cpenbl. Buapsl ananmmza. DJeMEHTHBIH, MOJEKYJISApHbIM, (a30BBIA M HW3OTOMHBIN  aHAIU3.
KonuuecTBeHHBII M KAayeCTBEHHBIH aHaIN3 OPraHUYeCKMX M HEOPraHWYEeCKUX BEIIECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHajh3a, HX B3aUMOCBS3b, COOTHOILEHHE H
MIPUMEHEHHE. AHAIUTUYECKUN CUTHAI KaK HOCHUTENb KadeCTBEHHOM M  KOJWYECTBEHHOMN
uHpopmanuu 00 oObekTe aHanm3a. [locTaHOBKa aHATUTHYECKOW 3a1add. AJITOPUTM IMPOBEACHUS
aHanu3a: OTOOp cpemHel MpoObI, MOATOTOBKAa MPOOBI K aHAINW3Y, W3MEPEHHE AHAIUTUYECKOTO
CUTHajJa M €ro METpOJIOTMYECKas OLIEHKA, pacueT pe3yJbTaTOB aHAJIW3a M WX HHTEpIpETaLys.
[Ipumepsl pemieHus 3a1ad aHATUTHUYECKOTO KOHTPOJIA B XMUMHYECKOH TEXHOJIOTHH, B aHalu3e
00BEKTOB OKpysKarouie cpenasl u ap. [IOHATHS O COBpEeMEHHBIX METOJaX 3JIEMEHTHOIO aHajlu3a:
ATOMHO-OMHCCHUOHHBIN  aHaliu3, aTOMHO-a0COpPOIIMOHHBIM aHaiu3, PEHTTeHOMTyOPECIIEHTHBIN
aHaJIu3.

1.2 Cnenuduka 3aga4 aHATUTHYECKON XUMHH.

OcHOBHBIE TepMHUHBI aHamuTHYeckoW xumuu. OOHapyxkeHue. OmnpezneneHue. AHAIHU3.
AHanuTHyecKne XMMHMYECKHME peakIMM KaK OCHOBa XMMHYEecKoro asaiu3a. KadecTBeHHblE WU
KOJINYECTBEHHBIC AHAIUTUYECKHE XUMHUYECKHE peakiuu. TpeOoBaHUs, MPEabsBIsIEMble K HHM.
Cnenunduka aHATUTHYECKUX PEAKIUNA, HCIOJIL3YEeMbIX B aHaimu3e. AHamuTHdeckas Qopma wu
AHAIMTUYCCKUE MPU3HAKA. AHAIUTUYSCKUE PEaKIUU M aHATUTUYeCKUuEe YPPEeKThl. XapaKTePUCTUKU
AQHAJIMTUYECKUX DPEAKIHM: YyBCTBUTEIBHOCTb, M30MPATENLHOCTh (CENIEKTHUBHOCTh). [ 'pyIIoOBbIE,
o011ue, YacTHbBIE, XapaKTepHbIe U crieruduueckue peakuuu. [1yTH noBbimeHust n30UpaTenbHOCTH U
YYBCTBUTEJIbHOCTH aHAIUTUYECKUX PEAKIUH.

1.3 Xumnueckrue paBHOBECHS B TOMOTE€HHBIX U T€TEPOr€HHBIX CUCTEMAX, IPUMEHSIEMBIX B
AHAIIMTUYECKON XUMHUH.

OCHOBHBIE THUNBI pPEAKIMI, MPUMEHSIEMBIX B aHATUTUYCCKOW XUMHH (OCAKICHHS,
KHCIIOTHO-OCHOBHBIE, KOMILIEKCOOOpa30BaHUs, OKHCIEHHsI-BOCCTaHOBIEHUS). COCTOSHHE HOHOB
3JIEMEHTOB B pacTBopax. KOHCTaHTHI paBHOBECHS aHAJIUTHUECKUX pEaKLUN: TEPMOJNHAMUYECKUE,
KOHIEHTPAalMOHHbIE,  yCIOBHble. DakToOpbl, BIUAOIINE HAa XUMHUYECKOE  paBHOBECHE
(xoMIuIekcooOpa3oBaHue, 00Opa30BaHUE MaJOPACTBOPUMBIX COCIWHEHHH, W3MEHEHHE CTETEeHU
OKHCJICHHUS ONpEeNesieMOro MOHA, BIUSHUE IMPUPOJIbI paCTBOPUTENS,, MOHHOM CHIIBI, TEMIEpPaTyphl,
COCTaBa pacTBOpa).

PaBHOBecuss B aHAIUTUYECKH BaXXHBIX TMPOTOJUTHUECKUX cHCTeMax. KOHCTaHTHI
KHCIIOTHOCTH W OCHOBHOCTH. YpaBHEHHUs MaTepuanbHoro Oamanca. Berumcinenne pH pactBopoB
KHCJIOT W OCHOBaHUHW PAa3IUYHOM CHJIBI, CMECEW KHCIOT W OCHOBaHMH. bydepHble pacTBOpHI,
UCIONIb3yeMbIe B XHMMHYECKOM aHajM3e: WX CocTaB, cBoiicTBa (OydepHas eMKocTh, 00IacTh
OydepupoBanus), pacuer pH, npuMeHeHNE B aHATUTHYECKON XUMHUH.

AHanuTtuueckue peakuun KOMILIEKCOOOpa30BaHus, OCaXICHMUS, OKHCJICHUS-
BoccTaHoBJeHHs. OOmIue, CTylneH4YaTble U YCIOBHBbIE KOHCTAHTHI YCTOMYHMBOCTH KOMILIEKCHBIX
coenuHeHuil. Mcnonp3oBaHHWE peakUUi KOMILIEKCOOOpa30oBaHWS B AHAJTUTHUECKOW XHMHUU
(oOHapykeHHE€ W KOJMYECTBEHHOE OIpe/ACiCHHe, MacKUpoBaHHe). VICronb30BaHUE peaKIUi
OCaXJCHUS B AHAJIUTHUECKHUX LensaX. KoHcTaHTa paBHOBECHSI PEAKLMIl OCAKICHUSI-PACTBOPEHUS;



(bakTopbl, BIUAIOIIME Ha PACTBOPUMOCTh OCAJIKOB. Pacuer yclnoBHiIl OCakIeHUS U pPacTBOPEHUS
ocaikoB.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  paBHOBecus. CTaHAapTHBIA W peajbHBIN
OKHCIIUTEIBHO-BOCCTAHOBUTEbHBIE TTOTCHIINAIIBI.

XuMudeckue M (U3NKO-XUMUYECKHE CcrocoObl ompeneneHuss pH pactBopoB. PaBHOBecus
AHAJIMTUYECKUX PEaKIUil KOMILIEKCOOOpa30BaHUsA W yIpaBieHHe HUMH. DakTopbl, BIUSIOLINE Ha
HaIlpaBJI€HUE OKHUCIHUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuii. KoHcTaHnTa paBHOBECUS U €€ XMMHUKO-
aHATMTHYEeCKOe 3HaYeHue. Pacuer koa(pPuIIMeHTOB MTOOOYHBIX PEAKIIHA.

1.4. KayecTBeHHbIE M KOJUYECTBEHHBIC AHAUTUYECKUE PEAKLUUU C OPraHUYECKUMU
AHATMTUYECKUMHU PEAareHTaMH B aHAJIN3€ HEOPTraHNYECKUX BEIECTB.

Oprannyeckue ananmutudeckue peareHtol (OP). Knaccudukamus OP mo Tumy peakmmii c
HeoprannueckuMu noHamu. Komrnekcoobpasyromue OP u ctpoeHne ux Moiekys: GyHKIMOHATBHO-
aHAIMTUYECKAasT U aHAJTUTHKO-aKTUBHAS TPymmbl. OCOOEHHOCTH U MPEUMYIIECTBA UCIOIB30BAHUS
OP, obnactu nmpumeHeHus. J[OMTOTHUTENBHO: TeOpUs AEHCTBUs KomruiekcooOpasytomux OP, yder
noHHoro coctostHus OP n meramia. ['unoresa aHanoruii ¥ npakTHYECKKUe BbIBOABI U3 Hee. [Ipupona
XUMHUYECKOM CBsi3M B KomIuiekcax OP ¢ noHamMu MeTalioB M €€ NPOSIBICHHE B I[BETHOCTH
komruiekcoB. Peakumum  OP ¢ xpomodopHBIMH  31eMeHTaMH. VIHTEHCHBHOCTH  OKpPacKu
aHAIUTUYECKUX (OPM M HMHTEHCUBHOCTH MOTJIONIEeHUs. Vcrosb30BaHHE peakuuii OpraHM4ecKHX
peareHToB B (OTOMETPUYECKOM aHAIM3E.

Pasnen 2. KosmmyecTBeHHBIN XUMHUYECKHH aHAIN3

2.1. IIpuHIUIIBI ¥ 3a1a4l KOJTMYECTBEHHOTO aHAJIN3A.

Knaccudukanus MeTomoB KONIMYECTBEHHOrO aHanu3a. TpeOoBaHMSA, NpPEAbABISEMBIC K
XUMUYECKUM pPEaKIMsIM B KOJMYECTBEHHOM aHalIu3€. JTallbl KOJMYECTBEHHOI'O ONPEIEICHUS.
XapakTepHucTHKa pe3yIbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanu3a. OnpeneneHue coaepaKatms
BELIECTBA B pacTBOpE, pacyeTHbIe popMyJibl. CiocoObl peACcTaBIeHUs pe3yIbTaTOB aHANINU3a. TecThl
Ha BBIABJIEHUE CHCTEMAaTHYECKMX IOTPELIHOCTEN B pe3yslbTaTax KOJIMYECTBEHHOTO XMMHYECKOI'O
ananu3a. [Ipo6ooT6op 1 mpoOOMmoATroTOBKA.

2.2. Tutpumerpudeckuil ananu3. TUIbI peakliuii, UCIIOIb3yEMBIX B THTPUMETPUH.
TpeboBanusi, mpeIbsABIsSIEMbIE K HUM.

[Mpunuun tutpumerpun. TurpoBanue u ero stanbl. ['paduueckoe mzoOpakeHHe mpolecca
TUTPOBAaHUS — KpPUBbIE TUTPOBAaHMs, HX BUAbl. CKauok Ha KpPUBOM THUTPOBAHUA, TOYKa
skBuBaiieHTHOCTH (T.3.) m koHeunas Touka tutpoBanus (K.T.T.). IlepBuuHble W BTOpPHUYHBIC
cTaHaapThl. [IpueMbl TUTPUMETPUYECKOTO aHajdu3a: MpsiMOe M OOpaTHOE TUTPOBAHME, KOCBEHHBIE
MeToAbl. Tumbl peakuui, HCIOJNB3YEMBIX B THTPUMETPHUECKOM aHalM3e; TpeOOBaHMA,
MPEABSBISEMBIE K HUM.

JIOTIOJIHUTENBHO: HHCTPYMEHTANIbHBIE MeTOABI MHAUKAaIMK TO. [loTeHIMOMeTpUYECKOE TUTPOBAHMUE.
Meron I'pana. [pyrue crocoObl yCTaHOBIIEHUSI KOHEUHON TOYKH THTPOBAHUS.

2.3. Peakiuu HEUTpaIn3alluy B KOJMYECTBEHHOM XUMHUYECKOM aHAJIN3E.

Meroasl KHCIOTHO-OCHOBHOIO TUTpoBaHUsA. CyIIHOCTh METO/1a KUCIOTHO-OCHOBHOIO TUTPOBAHUS.
KpuBble KHCIOTHO-OCHOBHOIO THUTpOBaHMWs. Pacder M IOCTpOEHHME TEOPETHUECKUX KPHUBBIX
TUTPOBAHUS CHJIBHBIX M CJIA0BIX OJHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIUAIONINE HA BEIUUYUHY
CKauKa Ha KPUBBIX KHUCIOTHO-OCHOBHOTO TUTpOBaHHs. CrocoOBl YCTaHOBIICHHS KOHEYHOM TOYKH
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE WHAMKATOPBI, HWHTEpPBal IE€PEX0/a OKPACKH HHAMKATOPA,
noka3zarenb TutpoBanus (pT). [IpaBuio BeIOOpa MHAMKATOPA JUIsI KOHKPETHOTO CIIydasi THTPOBAHUS.
[IpakTrueckoe MPUMEHEHHUE peakuuii KHCJIOTHO-OCHOBHOT'O B3aUMOJICVCTBUSI.
[ToreHIIMOMETpHUYECKOE TUTPOBAHUE HA OCHOBE PEAKLMU KUCIOTHO-OCHOBHOT'O B3aMMOJCHCTBHS.
WNHukaTOpHBIE MOTPEIIHOCTH U UX OLIEHKA.

2.4, AHaINTHYECKUE PEaKIUH KOMIUIEKCOOOPAa30BaHMS M OCAXKACHUS B KOJIUYECTBCHHOM
XUMHUYECKOM aHAJIM3E.



Hcnonp3oBaHne KOMILIEKCOOOpa3oBaHUsI B XUMHYECKOM aHanuie. Heopranumueckue u
OpraHvuyeckue Jurasapl. KoMmmiekcoHel M MX CBOICTBAa. YCIIOBHBIE KOHCTAaHTBhl YCTOWYMBOCTHU
KOMIUIEKCOHATOB M MX IpaKTHYecKoe ucmosib3oBaHue. OOOCHOBaHHE BBIOOpAa ONTHUMAJIbHBIX
YCIOBUH  KOMIUIEKCOHOMETPUYECKOIO  TUTpoBaHMs. KpuBble  KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHusd. DakTophl, BIMAIOIIME HA BEIMYMHY CKAauyka Ha KpPUBBIX THUTpoBaHHUs. CrocoOsbl
ycranosnenuss T.9. u K.T.T. MeramioxpoMHble WHIAMKATOPbI, MPUHIMI HX JeicTBusi. Buibop
WHJMKATOpa [UIsi KOHKPETHOrO Cily4yass THUTpPOBaHUA. AHAJIUTHYECKUE BO3MOYKHOCTHM METOJA
KOMIUIEKCOHOMETPUUYECKOTO TUTpOoBaHus. [IpMMeHeHNe KOMIUIEKCOHOB B aHAJUTHUYECKON XMMHUU B
KauecTBE MAaCKUPYIOIIMX areHToB. [IpuMeHeHHe XMMUYECKUX peaklui KOMIUIEKCOOOpa3oBaHUS B
(boTOMETpHUECKOM aHAIM3€E, B METOJIe KOHAYKTOMETPUUYECKOTO TUTPOBaHUA. Peakuuu ocaxaeHus B
KOJIMYECTBEHHOM XMMHYECKOM aHaym3e. | paBuMeTpruueckuii anamms. TeopeTrudaeckoe 000CHOBaHHUE
BBIOOpA ONTHMATBHBIX YCIOBUN OCaXICHUS KPUCTAJUTMUECKUX U aMOpGHBIX ocaakoB. [Ipumenenue
XUMUYECKHX PEaKUUH OCaXJACHUS B METOAE NOTEHIIMOMETPUYECKOrO0 THUTPOBAaHHUS, B METOJE
Typounumerpun. OCOOCHHOCTH peakiuil KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHUs) HOHOB
MetaiuioB ¢ DJITA. OcanutenbHOE TUTPOBAHMUE.

2.5. AHaNTUTUYECKHUE PEAKIIUN OKHCJIEHMSI-BOCCTAHOBJIEHUS B KOJUYECTBEHHOM XHMUYECKOM
aHanuse.

OKHUCIUTENbHO-BOCCTAHOBUTENbHAS ~ pPEAaKIUsi M OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIN
noteHuuan. KonctanThl paBHOBECHS OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuii. Beibop Tutpanra
U ONTUMAIbHBIX YCJIOBUM TUTpOBaHUA. KpuBble OKHCIUTEIHbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSI.
@aKTOophl, BIUAIONIME HA BEJIMYMHY CKayka HAa KPUBOM TUTpoBaHUA. MHAMKALKS KOHEYHOM TOUYKH
TUTPOBAHUS XHUMHYECKUMU ¥  (DU3UKO-XUMHYECKMMH  MeTojnamu. [lepmanraHaTomerpus.
XapakTepucTuKka MeToAa. YCIOBHS TMPOBEACHUS TMEPMAHTAaHATOMETPUYECKUX OINPEICIICHHUIA.
BewectBa, omnpeznenseMble NepMaHraHATOMETPUYECKMM METOIOM. JlOCTOMHCTBA M HENOCTAaTKU
Meroaa. HMopomerpusa. XapakTepUCTUKA METOAA, YCIOBHS MPOBEACHUS HOJIOMETPUYECKOTO
ompezaeseHusl BewecTB. JOCTOMHCTBA M HENOCTAaTKU Mmeroa. IIprumeHeHue peakuuil OKUCIEHUS-
BOCCTAaHOBJIEHUS B METOJE MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

2.6. NonooOMeHHast xpoMaTorpadus B KOJIMYECTBEHHOM XMMUYECKOM aHaJIH3e.

TpebGoBanusi, MpeabsABIIEMbIE K PEaKIUsIM HOHHOTO oOmeHa. M3oTrepma moHHOTO OOMEHa.
Br16op onTuManbHBIX YCIOBHI HOHOOOMEHHOTO pa3ziefieHus BeulecTs. [[puMeHenre HoHooOMeHHOH
xpomarorpadguu B aHAJTUTHYECKOM XUMHUU OPraHUYEeCKMX U HEOPraHMYECKUX COEAMHEHUM:
paszesieHne, O4YMCTKa, KOHLIEHTPUPOBAHUE U T.J.

Pa3nen 3. BBenenne B puznko-xumuieckne (MHCTPYMEHTAIbHbIE) METOAbI AHAJIN3A

3.1. ®XMA - cocTaBHas 4acTh COBPEMEHHOUN aHAJTUTUYECKON XUMUU.

Knaccupukanuss (GU3MKO-XUMUYECKUX METOJOB aHaM3a. AHAIUTUYECKUI CHUTHAT Kak
nHpopMaTuBHas (YHKIMS COCTaBa BELIECTBA U €ro KojudecTBa. [Ipumepbl aHATIUTHYECKUX
CUTHaJIOB U ux usmepenuii B OXMA.

3.2. MeTponoruueckue OCHOBbI aHATUTHYECKUX METOJIOB.

OCHOBHBIE aHATTUTHKO-METPOJIOTHIECKIE XapaKTEPUCTHKH METO/IOB M Pe3yJIbTaTOB aHAIN3a,
CIoCcOOBI MX OIEHKH: Mpeen oOHapyKeHUs, Kod(PPHUIIMEHT YyBCTBUTEILHOCTH, HIDKHSIS M BEPXHSIS
rpanulia Auarma3oHa OIPCACIIACMBIX COI[Gp)I(ElHHfI, CCIICKTUBHOCTb, NPCHU3MOHHOCTL B YCJIOBHAX
CXOAMMOCTH  (TIOBTOPSIEMOCTH) M BOCHPOM3BOAMMOCTH, IPABHIBHOCTb,  3KCIPECCHOCTb.
O606mennbie cBenenus o FOCT P UCO 5725 (2002).

3.3. OOmas xapakTEepUCTKa CHEKTPATbHBIX, AJIEKTPOXUMUUYECKHX W XpomaTorpaduyecKux
MeTONIOB aHanu3a.  lIpeacraBrneHue o GOTOMETPUIECKHUX, MTOTCIIUOMETPUISCKUX METOAAX aHAIIN3a
1 MOHHOOOMEHHOM XpoMaTorpadum.



5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA

JUCIATLITAHBI

B pe3ynbrare ocBOCHUS AUCIUILIMHBI
CTYJICHT JIOJDKCH:

Paznen
1

Paznen
2

Paszgen 3

3HATh:

OCHOBHBIC ITOHATUA, TCPMUHBI, METOJbI U
MPUCMBbI KAUCCTBCHHOI'O U KOJIMYCCTBCHHOT'O
XUMHUYCCKOI'0O aHaJln3a

TEOPECTUUCCKHUEC OCHOBBI (1)I/I3I/IKO-XI/IMI/ILICCKI/IX
MCTOJ0B aHaJIn3a

MIPUHITUIIBEI pa0OTHI OCHOBHBIX TPHUOOPOB,
HCIOJIB3YCMbBIX IJIA TPOBCACHUS
Ka4eCTBEHHOTO M KOJMYECTBEHHOTO aHAJIN3a

YMmerh:

MPUMEHSTH IPUOOPETEHHBIEC TPAKTUUYECKHE
HaBBIKU B IPOPECCUOHATIBHOMN 1A TEEHOCTH
JUIsl peLICHUs KOHKPETHBIX 33184

MPOBOANTH 0OOCHOBAHHBIN BBIOOp METOA
aHaJM3a C y4eTOM IIeJIel 1 0COOCHHOCTEH
JTAHHOW MPAKTUYECKOM 33/1a4u

MPOBOJUTH PACUETHI HA OCHOBE MPOBEICHHBIX
HUCCIIENOBaHUN

MPOBOAUTH METPOJIOTHYECKYIO OILICHKY
Pe3yIbTAaTOB KOJIMYECTBEHHOTO XMMHUYECKOTO
aHayimsa

Baagern:

OCHOBaMH MGTpOHOFH‘-IGCKOﬁ OLICHKHN
PE3YIBTATOB KOJIMYCCTBEHHOT'O XUMHNYECKOT'O
aHajJIn3a

npueMaMd  UHTEpHpEeTaluu  pe3ybTaToB
aHaJdM3a Ha OCHOBE KBAJIMMETPUUYECKUX
OLICHOK

10

METOMOJIOTHEH  XMUMHYECKHMX M (U3UKO-
XUMHYECKMX METOJIOB aHajiu3a, IIUPOKO
HCIOJIb3YCMbIX B COBpeMeHHOI\/'I
AHAJIUTUYECKOW MPAKTUKE

11

OCHOBaMH CHUCTCMBI 135160pa MCTOO0B
Ka4€CTBCHHOI'O n KOJIMYECTBCHHOTI'O
XUMHUYCCKOI'O aHaJIn3a

B pe3yabraTe oCBOEHUSI AUCHUILIUHBI
CTYIeHT JO0JIKeH NMPHOOpecTH cieaylouue
o0menpogeccnoHalbHbIe KOMIIETEHIIUN:

10



OIIK-1.1 3Haer MeTOOBl MaTEMAaTHYECKOI'O

aHaJIM3a, MOHGHHpOBaHHH, OCHOBBI
€CTECTBCHHBIX HAayK U OOIIEHHKEHEPHBIX
JOUCIHUILIINH

OIIK-1.2 VYmeer peuarthb 3aJ1a4H,
OTHOCSIIHECS K npodeccroHanbHOM
JeITEIIbHOCTH, TIPUMEHSIS METOBI

MOJICTTUPOBAHUS, MATEMAaTUIECKOTO aHAJIH3a,
€CTECTBCHHOHAYYHBIC M OOIICMH)XCHEPHBIC
3HAHUSA

OIIK-1.3 Brnageer MmeTonamu pelieHus 3aaa4y
npodecCHOoHABLHOM NeSITebHOCTH,
TIPUMEHSIS METOBI MOJICITUPOBAHUS,
MaTeMaTUYSCKOr0 aHaJIn3a,
€CTECTBCHHOHAYYHBbIC W OOIICMH)XCHEPHBIC
3HAHUSA

12

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTHYecKkue 3aHATHS

YueOHBIM TUTAHOM TIOJATOTOBKHM OakanaBpoB 1o HampasieHuto 22.03.01 «MarepuanoBeneHue
U TEXHOJIOTMM MAaTepUaioB» HE MPEIyCMOTPEHO MPOBEACHUE IPAKTUYECKUX 3aHATUU 10
TUCHUIUINHE « AHATUTHYECKAs XUMHUSI.

6.2. JlabopaTopHble 3aHATHUSA

BeimonHeHne  J1abOpaToOpHOTO  MPAKTHKyMa CIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
M3y4aeMOro B JUCHHUIUINHE «AHANUMUYECKAsA XUMUAY, A TAKKE TAeT HABBIKK PabOTHI ¢ OCHOBHBIM
J1a00paTOPHBIM 000PYIOBAHUEM U TEXHUKH BBIIOJTHEHUS PaboOT.

MakcuManbHOE€ KOJIHYECTBO OallJIOB 32  BBIIOJIHEHHE JIADOPATOPHOTO IMpPaKTUKyMa
coctaBisieT 36 0amuIoB (MakCUMaIbHO 10 3 Oayia 3a Kaxayto padoty). KomnyecTBo paboT u 6amios
3a KaXIyro paboTy MOXeT ObITh U3MEHEHO B 3aBUCHMOCTH OT UX TPYAOEMKOCTH.

[Tpumeps! 1abopaTOpHBIX PadOT U pa3eibl, KOTOPbIE OHU OXBAaTHIBAIOT

Ne Ne pasziena HanmenoBanue mabopaTtopHbIX padoT Yacsl
/11 IUCIAIUINHBI
1 Pasnen 1 Nnentudukanus MHIXBUAYATbHBIX KATHOHOB B 3
pacTBope.
2 Nnentuduxanus 2-x MHAUBUIYATbHBIX CYXUX 3

cosei, 00pa30BaHHBIX OJJHUM M3 U3y4aeMbIX
KaTHOHOB M OJJHUM M3 MU3y4YaeMbIX aHUOHOB.
3 Paznen 2 KonuyecTBEeHHBI XUMUYECKUIN aHAJIU3 HAa OCHOBE 3
peakuuii KUCIOTHO-OCHOBHOI'O B3aUMOJENCTBHUS.

KucnotHo-ocHoBHOe TuTpoBanue. [IpuroroBinenue
cranaaptaeix pactBopoB HCI u NaxB4O7-10 H2O0.

4 KucnotHno-ocHoBHoe tutpoBanue. Ctangaptuzanus | 3
pactBopa HCI mo pacTBOpy mepBUYHOTO CTaHIapTa
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Na;B407-10 H>O0.

5 Kucnorno-ocHoBHoe tutpoBanue. Onpenenenue 3
coJepKaHMs AeKaruapaTtakapOoHaTa HATPHUS B
obOpasire.

6 [IpuMeHeHNE CUHTETUYECKUX HOHOOOMEHHHUKOB ISl | 3

KOJINYECTBCHHOT O OHpeI[GJIeHI/IH conef/i pa3JII/I‘IHBIX
METaJIJIOB B pacTBOpax.

7 KonnyuecTBeHHBIN XHUMUYESCKHM aHAIN3 HAa OCHOBE 3
AHAIMTUYECKHUX PEaKIUi KOMIIJIEKCOOOpa30BaHUS.
[IpuroroBnenue cranaapTHbIX pacTBopoB DTA u

ZnSOq4.

8 KoMniekcoHOMeTpruYeCcKOe TUTPOBAHUE. 3
Crannapruzanus pacrsopa DATA.

9 KoMniiekcoHOMeTprUYeCKO€ TUTPOBAHUE. 3

Onpenenenue coaepkanus coyed pa3auyHbIX
METaJUIOB B PacTBOPE.

10 Onpenenenne KECTKOCTH BOJBI 3
11 Koymm4ecTBEHHBIM XMMHYECKUI aHAJIU3 HA OCHOBE 3
AHAIUTUYECKUX PEAKLUH OKMCIEHUS-
BOCCTaHOBJIeHHUS. [Ilepmanranaromerpus.
[IpuroroBnenue crangapTHsix pactBopoB KMnO4 n
(NH4)>C204-H>0.

12 [lepmanranatomeTtpus. CtaHnapTuzanus pacTBopa 3
KMnOg4 no pacTBOpy NepBUYHOIO CTaHIapTa
(NH4)2C204-H20.

13 [lepmanranatomeTpus. OnpenesieHrue CoAepKAHUS 3
cynedara xenesza(ll) B pacTBope.

14 HNonomeTpus. Onpenenenue conepxanus cyibdara |3
menu(Il) B pactBope.

15 Pazpgen 3 DOTOMETPUUECKOE ONPEEIEHUE COJIEU MEH B 3

pacTBOpax Ha OCHOBE aHAIIMTUYECKUX PEaKINi
KOMILIEKCO0Opa3oBaHus.

16 [ToTeHUMOMETPUUECKOE TUTPOBAHKUE BEIIECTB HA 3
OCHOBE KMCJIOTHO-OCHOBHOI'O B3aMMOJICHCTBHSL.

7. CAMOCTOATEJIBHASA PABOTA

CamocTtosTenpHas paboTa MPOBOJUTCS C IENbI0 YIIyONeHUs 3HAHUW O NUCHUIUIMHE U
MpeyCMaTpUBacT:

— TpopabOTKy peKOMEHAOBAaHHOM JIUTEPaTyphl, paboTy € JIEKTPOHHO-OUOINOTEUHBIMH
CUCTEMaMH, BKITIOYas TICPEBOIBI yOIMKAIIUN M3 HAYYHBIX KYPHAIOB, IIATHPYEMBIX B 0a3ax
Scopus, Web of Science, Chemical Abstracts, PUHII;

—  PEryJIIpHYIO MPOpadOTKy U OBTOPCHHUE MTPOMICHHOTO Ha JICKIMIX Y4eOHOr0 MaTepraa,

— PEryJIIpHYIO MOJTOTOBKY K JAOOPaTOPHBIM paboTaM, B TOM YHCIIE BHIMOJTHEHHE JOMAITHUX
paboT ¥ MHIUBUYaTHLHOW JOMAITHEH paOOThI; MOATOTOBKY K KOHTPOJIBHBIM padoTaM;

— TIOCEIIEHUE OTPACIEBBIX BHICTABOK, CEMUHAPOB, KOHGEPESHIIUN PA3IMYHOTO YPOBHS;

— yuactue B cemuHapax PXTY um. . MeHnneneeBa 1o TeMaTuKe TUCIUIIIINHEIL;

— TMOATOTOBKY K cJjaue 3a4€Ta ¢ OLIEHKOU M0 TUCIUILIMHE U JIA00PaTOPHOTO MPAKTUKyMa 110
JUCIUTIINHE.



[I1anupoBaHre BpEeMEHH Ha CAMOCTOATEIbHYIO paboTy, HEOOXOAMMOro Ha H3Yy4YeHHE
JUCLUIUIMHBL, CTYJEHTaM JIy4llle BCEro OCYIIECTBIATh Ha BECHh NEPUOJ U3YUEHMs], IIpelycMaTpuBas
MIPU 3TOM PETYJIIPHOE OBTOPEHUE MPOMAECHHOIO MaTepuana. Martepuai, 3aKOHCIIEKTUPOBAaHHbBINA Ha
JEKIUAX, HEOOXOIUMO pETryJsipHO JOMOJHATh CBEACHUSMHU U3 JIMTEPATypHBIX HCTOYHHUKOB,
Mpe/ICTaBICHHbIX B paboueil mporpamme. [Ipu pabote ¢ ykazaHHBIMH UCTOUHUKAMH PEKOMEHYeTCs
COCTaBIISATh KPATKUH KOHCIIEKT MaTepHaia, ¢ 00s3aTebHbIM (PUKCUpOBAaHHEM OMOIHMOrpaduyecKux
JaHHBIX UCTOYHHUKA.

8. MPUMEPBI OHEHOYHBIX CPEACTB JJIsA KOHTPOJISA
OCBOEHMUS JUCHHUTIIJINHBI
CoBokynHasi OLEHKa M0 JIUCHUIUIMHE CKJIaJbIBAeTCSl M3 OLEHOK 3a BBIMOJIHEHHE
KOHTPOJIBHBIX  paboT (MakcuManbHas oueHka 24 OamioB), 7a0OpaTOPHOrO MPAKTHUKyMa
(MakcuMalnibHasi OIEHKa 36 OalJIoB) M HWTOTOBOIO KOHTPOJs B ¢dopMe 3auéma ¢ oOueHKou
(MakcumanbHas orieHka 40 6aioB).
8.1. [IpumepHasi TeMaTHKa pedepaTUBHO-AHAIMTHYECKOI padoThI.

YueOHBIM TUTAaHOM TIOATOTOBKHM OakanaBpoB 1o HampasieHuto 22.03.01 «MarepuanoBeneHue
Y TEXHOJIOTHH MaTEpUAJIOB) HE MPEIYyCMOTPEHO BBINOJIHEHHE pedepaTUBHO-AaHATUTUIECKON PabOThI
0 TUCHUIUINHE «AHAIUMUYECKASA XUMU.

8.2. [Ipumepsbl KOHTPOJILHBIX BONPOCOB /Il TEKYIEro KOHTPOJIsl 0CBOCHHS M CIUIIIUHbI

Jlnist TeKyIIero KOHTPOJIs MPEeIyCMOTPEHO 3 KOHTPOJIBHBIX paOOTHI (110 OJHOM KOHTPOJIBHON
paboTe Mo KaxaoMy paszzeny). MakcuMmalibHas OIIEHKa 3a KOHTPOJIbHBIE padOTHl coCTaBiseT 24
Oama, mo 8 6ayIoB 3a Kaxayto padoTy.

Paznen 1. [IpuMepbl BONPOCOB K KOHTPOJIbHON padore Ne 1. MakcuMajbHasi OlleHKa —
8 0amuoB. KonTposbHass padora comep:xkur 3 Bompoca, mo 2 uiam 3 Oajia 3a BONPOC B
3aBMCHMOCTH OT €ro CJI0KHOCTH.

Bonpoc 1.1.
1. B pacTtBOpe Kakoro peareHra cieayet pactBopuTh ocanok Caz(POas): mist onpenenenus B Hem
noHoB Ca’"?

2. Kakoe ycioBue HYXHO OOeCHeuuTbh, YTOOBI ACMCTBHEM THApaTa aMMHaKa pas/IeIMuTh CMECh
KaTHOHOB HUKEJS U aJIFOMUHUA?

Bomnpoc 1.2.
1.  Kakyto ¢popmyiy HY>KHO UCIIONB30BaTh Ul pacyeTa pH B pacTBope yKCyCHOI KHCIOTHI?
2. Ilo kako#i (opmysie pacCUYMTHIBAIOT KOHIICHTPAIIMIO WOHOB BOJOPOJAa B BOJHOM DPACTBOpE

runpodocdara narpus?

Bonpoc 1.3.
1. Kakoit u3 anmoHoB — okcanar, ¢dochar wuaum GTOpUI TPH TPOYUX PABHBIX YCIOBUSAX
obecrieynBaeT HaMOOJBIIYIO MOJHOTY OCAXKJICHHUS HOHOB Oapus?
2. Kakoit u3 katnoHoB — Ba’", Ag’, Fe’' - Oyner ocaxaeH HaubOoJjee IMOJTHO MPHU ICUCTBHHU
¢docara HaTpUs Ha pacTBOP €ro coyn?

Paznen 2. [lpuMepbl BONPOCOB K KOHTPOJIbHON padotre Ne 2. MakcuMajibHasi OlleHKa —
8 0amuoB. KonTposbHass padora comep:xut 3 Bompoca, mo 2 uiam 3 Oajiia 3a BONPOC B
3aBMCHMOCTH OT €ro CJI0KHOCTH.
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Bomnpoc 2.1.

1. C xakuMm uHaUKaTopoM MoxHO oTrTuTpoBaTh 0,1000 M pactBop H3PO4 no NaH2PO4? Otser
MOATBEPAUTE PACUETOM.

2. Kaxoli uHAMKATOp CcJIeIyeT HCHOJb30BaTh IPH OIPEACIICHUH COACP)KaHUS THIPOKCHUAA
HaTpUs, €CIM B pacTBOpe NPUCYTCTByeT anerar Harpusi? OTBeT NOJITBEpAUTE
COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU PEAKIIHI U pacueTamH.

Bonpoc 2.2.

1. Tlo xakoit ¢opmysie pacCUNTHIBAIOT KOJWYECTBO MOJIb SKBUBAJIEHTa HOHA aMMOHHS TIPH €T0
ompeneneHuu  GopmanpaerugHeiM - MetogoM?  [IpuBeawte — ypaBHEHUS — peaKlui,
WUTIOCTPUPYIOUINX CXEMY TUTPOBAHUSI.

2. TurpyrT cMmech THIpOKCHA HATpusi U kKapOoHaTta Hatpus pactBopoMm HCI ¢ mraukaropom
METHJIOBBIM OpaHkeBbIM. Kakne KOMIOHEHThI CMECTH MpPH 3TOM OYyAYT OTTHUTPOBBIBATHCS?
OTBeT MOATBEPIUTE YPABHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKIX PEAKITHIA.

Bonpoc 2.3.

1. Paccuurars Tutp pactBopa H>SO4 mo NaOH (7(H2SO4/NaOH)), eciu ¢ (1/2 H2SO4) = 0,1000
Moub-3kB/11. M(NaOH) = = 40 r/mob.

2. HaBecky NaOH 1,5238 r, 3arpszHennyto kapoonatom (NaxCO3), pacTBOpuin U pa30oaBuiIN

TUCTWITUpOBaHHOM Bomoit nmo 100 mi B mepHoit konbGe. Ha turpoBanme 10,00 mn
MOJIYYEHHOTO PacTBOpa C MHIWKATOPOM METHUJIOBBIM OPaH)KEBBIM MOTpeOOBaIOCH 22,53 Ml
pactBopa HCI ¢ T (HCI) = 0,003650 r/mi. Ha TuTpoBaHue Takoro »xe o0ObemMa pacTBopa C
uHaukatopoMm (¢enondranennom mnorpedoBanock 18,50 mm HCI. Paccuurars mpomeHTHOE
conepxanue Na;CO3 B NaOH.

Paznen 3. I[IpuMepbl BONPOCOB K KOHTPOJIbHON padotre Ne 3. MakcuMajibHasi OlleHKa —
___ 0amuoB. KonrpoabHasi padora comep:kut 3 Bompoca, mo 2 wid 3 6ajia 3a BONPoOC B
3aBMCHMOCTH OT €ro CJI0KHOCTH.

Bomnpoc 3.1.

1.

Hanumute dhopmymy ais pacyera OKHCIUTEIbHO-BOCCTAHOBUTEIHHOTO MMOTEHIIMANA B TOUKE
SKBUBAJICHTHOCTH. YeMy paBHO 3HAYCHHE OKHCIMTEIHFHO-BOCCTAHOBUTEIHHOTO IOTEHIHANA
B TOYKE SKBHBaJIEHTHOCTHU Ipu TuTpoBanuu 0,05 H. pactBopa 12 0,05 H. pacTBopom Na2S20s3,

ecinu Ei/zl’: 0,548, an& o150~ 0,09B? OTBer noaTBEpMTE PACUETOM U 3aNUIIUTE YPABHEHHUS

COOTBETCTBYIOIIEH XWMHYECKOM peakuuud U TOJypeakuuid, Hu300pasuTe XoJ KpUBOU
TUTPOBAHUS.

2. Hammmmre ¢opMyny Ui pacyera pealbHOTO OKHCIHTEIbHO-BOCCTAHOBUTEIHLHOTO
noreHnuana or pH pactBopa. Yemy paBHO 3HAa4CHHME PEATBHOTO OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHOIO NOTECHIMAIA [TOIYPEaKIIMY BOCCTAHOBIIEHUS [IEPOKCUIA BOLOPOIA IIPU
pH 4? OtBeT nmoATBEpAUTE PACUETOM.

Bomnpoc 3.2.

1. [To xakoii  (GopMmyrne  pacCUMTHIBAIOT 3HAYCHHE  PEATHHOTO  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHOIO MOTEHLMaNa MOJIypeaKIMH, €ClIM OKHCIIeHHas ¢opMa ydacTByeT B
moOOYHON  peakuuu  KoMmIuiekcooOpasoBanus. OTBET MOATBEPAUTE  YpPaBHEHUSMU
XUMHUYECKHUX PEAKLUN U MTOypEaKMi Ha KOHKPETHOM IIpUMeEpeE.

2. Kak Bbruucasior uucino Moneit skBuBaieHTta KoCrO; mpu onpeneneHud MOIOMETPUYECKUM
MeroroM? OTBET MOATBEPAUTE YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKMX PEAKIMHA U
nonypeakimil. [Ipenmoxkurte (GU3MKO-XMMHUYECKUNW METOJ ONpPEICICHUS KOHIICHTPAINH
JUXpOMaTa Kajlis B pacTBOPE.
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Bomnpoc 3.3.
1. Ompenenenve conmepxanusi xenesa(ll) B pacTBope MpOBOIAT METOIOM IMOTEHIMOMETPHYECKOTO
TtuTpoBaHus. CKOJBKO JKeNe3a CONEP)KUT oOpasell, ecid HaBecka 3roro odpasma maccoit 0,1700 T
HOCJIe PacTBOPEHMSI M BOCCTaHOBJIEHWs skerne3a 1o keneza (II) orrurpoBana 8,40 mu pactBopa
nepmanranara kamst ¢ 7(KMnOg/Fe) = 0,006200 r/mn?
2. OObsicHUTE NPUHLUIT MOHHOTO OoOMeHa. IIpuBeauTe ypaBHEHHSI XMMHUYECKHUX PEAKIIUU.
[lepeuncnure U3BECTHBIE BaM THUIIBI HOHOOOMEHHHUKOB.

8.3. Bornipochl 11t HTOTOBOr0 KOHTPOJISI OCBOCHUS TUCHUILUIMHBI (3a4€T C OLeHKOH).
WTOroBbIif KOHTPOJIb MPOBOJAUTCS B BUIE HUTOTOBOW KOHTPOJIBHOW paboThl. MakcuMaibHOE
KOJIMYECTBO OAJIJIOB 32 UTOTOBYIO KOHTPOJIBHYIO paboTy — 40 6ayutoB. busieT uToroBoit KOHTPOILHOM
paboTel comepkuT 5 Bompocos: 1 Bompoc — 9 6amios, Borpoc 2 — 9 6amos, Bompoc 3 — 10 6anos,
Borpoc 4 — 9 6anoB, Bonpoc 5 — 3 Gasra.

8.3.1. IIlpuMepbI KOHTPOJIBLHBIX BOIMPOCOB /IJIs MTOTOBOI0 KOHTPOJIA OCBOEHH S TUCUUIIMHBI
(3a4eT C OLlEHKOI).

1. OcHOBHBIE MOJIOKEHUS TPOTOTUTUYECKON TEOPHH.

2. TepMmoanHamMHuuecKas, KOHIEHTPALMOHHAS U yCJIOBHAs! KOHCTAHThl PAaBHOBECHS.

3. AHanuTHyecKue peakluu W aHaduTHueckue 3(pQexTrl. XapaKTepUCTUKH aHAIUTUYECKUX
peaKIMii: 9yBCTBUTENBHOCTD, N30MPATEILHOCTD (CEIEKTUBHOCTD).

4. TI'pynnosble, 0011Ke, YaCTHBIE, XapaKTEpHbIE U crieln(pUUecKrue peakitu.

5. PaBHOBecHMs B aHAJIUTUYECKM BAXKHBIX NPOTOJUTHYECKMX cHucTeMax. KoHcTaHThI
KHCJIIOTHOCTH 1 OCHOBHOCTH.

6. Brruucnenune pH pacTBOpOB KHCIOT M OCHOBAaHUM pa3IM4HON CHUJIbI, CMECEH KUCIOT U
OCHOBaHMM.

7. BydepHble pacTBOpHI, HCIOJNB3yeMbIe B XHMHUYECKOM aHAJIM3€: WX COCTaB, CBOWCTBa
(6ydepHnas eMkocTh, 001acTh OydhepupoBaHus).

8. AHaIMTHYECKHE pPEaKUUU KOMIUIeKcooOpazoBaHus. OOmMe, CTyneH4YaTble W YCIOBHBIC
KOHCTAHTBI yCTOWYMBOCTH KOMILJIEKCHBIX COCIMHEHUM.

9. Ucnonp30oBaHuE peakUui OCAKICHHUS B aHAIMTUYECKUX Iensix. KoHcTaHTa paBHOBecHs
peaxkuuii ocaxAeHUSI-PaCTBOPEHHUsI; (aKTOPhI, BIUSIONINE Ha PACTBOPUMOCTh OCAIKOB.

10.  OKuCAUTENBHO-BOCCTAHOBUTEIbHASA PEAKIUA U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MOTEHIINA.

1. KoHcTanTsl paBHOBECHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKITUH.

12. Bri6op TuTpaHTa M ONTUMaIBHBIX YCIOBUU TUTPOBaHHSA. DaKTOPHI, BIUSIOIMINE Ha
BEJIMYMHY CKAaYKa Ha KPUBOW TUTPOBAHUSI.

13. Wuaukanuss KOHEYHOM TOYKM TUTPOBAHUS XUMHUYECKUMHU U (PU3UKO-XUMUYECKUMHU
METOJaMHu.

14. HNonooOMeHHast xpomatorpadusi B KOTHIECTBEHHOM XUMHYECKOM aHAIIU3E.

15.  TpebGoBaHus, MpeabsBIsSEMbIC K peaKIUsIM HOHHOTO OOMEHa.

16.  MN3orepma noHHOTO OOMEHA.

17. Br160p onTuManbHbIX YCIOBHI HOHOOOMEHHOTO Pa3/IeieHNUs BEIIECTB.

18. Knaccudukanus Gpu3nko-XxuMHUIECKIX METOJIOB aHAIH3A.

19.  AnamuTHueckuil curHanm kKak uH(pOpMaTHBHAs (DYHKIMS COCTaBa BEIIECTBA U €ro
KOJIMYECTBA.

20.  IlpumMepsl aHAIUTUYECKUX CUTHAJIOB M UX M3MepeHuil B DXMA.

21. OCHOBHBIE AHATUTUKO-METPOJOTMYECKHE XAPAKTEPUCTUKHA METOJOB U PE3YJIbTATOB

aHaJn3a, CIOCOObI UX OICHKHU.
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22.
23.
24.
25.

OOm1ast XapaKTEepUCTKA CIIEKTPATLHBIX METOJIOB aHAIIN3A.

OO01mas xapakTeprcTUKa STEKTPOXUMUYECKHX METOO0B aHAIH3a.

OO6m1ast xapaKTepUCTHKA XPOMATOTPAaPUIECKUX METOJIOB.

[IpencraBienne 0 GOTOMETPUUECKUX U MMOTCIIMOMETPUISCKUX METO/IaX aHAN3A.

Ionuerit NEpCUYCHb OLCHOYHBIX CpCACTB NPUBCACH B BHUIAC OTACIBHOTO JOKYMCHTA,
SIBJISTFOIIIETOCS HEOTHEMIIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMBI.

8.4. CtpykTypa u npuMepbl OUJI€TOB 1JIsl KOHTPOJIS OCBOEHM S TUCUUILIMHBI (3a4eT ¢

OLIEHKOI1).

WTOroBBIif KOHTPOJb NPOBOAMTCA B 4 ceMecTpe B BHJIEC HUTOTOBOM KOHTPOJBHOM pPabOTHL
MakcumanbHOE€ KOJHWYECTBO Oa/uIOB 3a HMTOTOBYIO KOHTPOIBHYHO pabory — 40 OGamioB. bumer
UTOTOBOM KOHTPOJILHOM paboThI coAepkUT 5 Bormpocos: 1 Bompoc — 9 6amios, Bonpoc 2 — 9 Gamos,
Borpoc 3 — 10 6amnos, Borpoc 4 — 9 6amwtos, Bonpoc 5 — 3 Gamna.

[Tpumep Ouiera 1ist 6ud konmpoasn uz YII.

«Ymeeporcoaror Munucmepcmeo nayku u gvicuie2o oopazosanus PO

Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET

(J1o/mKHOCTD, HAMMEHOBAHHE Ka(eaphl)

umenu .M. MenpesieeBa
Kadenpa ananurnyeckoi XuMuu

(IToamuce)

« »

(M. O. damumns)

22.03.01
20_r MarepuaioBeICcHHE U TEXHOJIOTMY MaTEPUAIIOB
AHaJIuTHYECKAs XUMHUSA
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i

PaccuuTats pacmopnmor.:'m Pb 3(PO,), B Bone u B 0,001 M pacrsope ' 90 |
nuTpara ceunua. Ky(Pbs(POs),) = 7,9-10 % '

C menei0 oOnNpejeNeHHA CONEpPXKaHHA KOMIOHEHTOB IPOBOJHIH
THTPOBaHHE pacTBopa, cojepxaiiero pasHoe kKomudectso Moneit HCl 1
H;PO,. B npHCYTCTBHH HHAMKATOpa METHIOBOTO OPaHXeBOro
, | m3pacxoziosano 40,0 mx crarnaprHOro pactsopa NaOH. Kakoii obwem | g
NaOH Oyzer M3pacXoloBaH Ha JOTHTPOBEIBAHHE ITOI0 JKE€ pacTsopa B
| npicyTcTBAM HMHIMKaTopa ¢eHondranewna? IIpEBeETe YpaBHCHHA
| IPOTEKAIOUIMX PeaKuuii # pacyeThl.

K pacteopy AICl; B mpucyrcTBHE aneraTHoro Oydeproro pactsopa
npumato 25,00 ma 0,1000 M pacreopa D/ITA, u3beiTok KoTOpOTO
3 | ortETpoan 12,50 mn 0,0500 M pacrsopom cymbdara IHEKa C| g
HHOIHKATOPOM KCHIEHONOBBEIM OpaHKEBbIM. PaccumTaiiTe CO,ILBP?ZKEI[HE;

AICI; B rpammax. (M(AICl5)=133,52 r/mons; M(IITA)=372,24 r/mons) |

Kakoii HHIMKATOp Chexyer NMPHMEHMTH: AHEHWIaMHE (E° (Ind,/Ind,.)
=0,76 B) wm deppoun (E’ (Ind,/Ind,) = 1,06 B) npu THTpOBaHNH |
4. | pactBopa FeSO, pactBopoM K,Cr,O, mpu pH=0?

E’ ((Fe”/Fe™) = 0,77 By, E’ (Cr,O7, 14H2Cr'");, xoHuenTpauun
KOMITOHEHTOB OVHCIHTENIBHO-BOCCTAHOBHTEIEHBIX nap OpHHATH
paBHBIMH | MOIB/TI. _

Kakum obOpasom, #HCrons3ys HOHHBIH OOMEH, MOXHO IIPOBECTH
onpezenesne CH;COONa B pacTBOpe MeTOZOM KHCIOTHO-OCHOBHOTO
5. | tutpoBaHua? [lpuBenHTe ypaBHEHHMS COOTBETCTBYIOINHX XEMMYeckux & 3,0

peakuuii u QopMyny s pacdeTa COLEPKAHHA aLeTaTa HATPHA B
ACTBOPE.

9.0




9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCIHHUITJINHbI

9.1. Pexomenayemasi aureparTypa
A. OcHoOBHasi IMTEpaTYpa
1. AHanuTryeckas Xumusi. XUMHUYIECKHE METOIbl aHamu3a. YueOoHuk yist By30B/ [Tox pexn. O.M.

[TerpyxuHa,- 2-o€ u31., cTepeoTUHoe, ucnpasieHHoe, -M.: OO0 Ilyts, OO0 M1 AJIBAHC, 2006.
—400 c. (6a30BbIi y4eOHUK)

2. Kysnenos B.B. Ananutndeckue peakuuu Jjs UICHTU()UKALUY HOHOB AJIEMEHTOB B PACTBOPAX.
M.: PXTY um. .. Menaeneena, 2010. -163 c.

3. [IpakTrky™m 10 PU3UKO-XUMHUYECKUM METOJIaM aHanu3a. Ydyebnoe nocoodue./ [Tox pexn. O.M.
IlerpyxuHna, 2-o€ u3a., crepeoTunHoe, ucnpasieHHoe. - M.: OOO Ilyts: OOO U AJIBAHC, 2006.
— 248 c. (0a30BbIif yUEOHUK)

b. lonoHuTeabHas JJUTEpaTYypa
1. Ananurnueckas xumus. Ouzndeckue U PU3NKO-XUMUIECKUE METOIbI aHANIN3a. Y YeOHUK IS

By30B./ [Tox pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBbI aHanuTHYeCKON XuMuH. [IpakTudeckoe pykoBoacTBo./Ilox pexa. FO.A. 3onoroBa. — M.:
Bricmas mxomna, 2001. - 464c.

3. KpsutoBa E.B. 3aganus no ananutuyeckoit xumun. Yactu I, II: Yue6HO — MeToanueckoe
nocooue. — M.: PXTY um. JI.1. Menneneena, 2003, 2004. — 40 c., 44 c.

10.1O. Jlypre. CipaBoyHUK 10 aHaIUTHUYECKOW Xxumuu. Crpas. uza. — M.: Xumus, 1989. — 448 c.

Kysuenos B.B., Epmonenko FO.B., Cemenosa 1.H. Homenknartypusie npaBuiia MIOITAK B kypce

AHAJIMTUYECKOU XUMUU. XUMUUECKHAE METOAbI aHAIM3a. YU4eOHO-METOANUECKOE rTocodue.- M. PXTY

um. JI.1. Mennaeneena, 2004. — 72 c.

6. OKHCTUTENbHO-BOCCTAHOBUTEIBLHOE U KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE!
MpaKkTHYecKoe rmocobue mo Kypcy ananutudeckoit xumun./ [lox. pen. B.B. Ky3nenosa. M. PXTY
um. JI.1. Menaeneena, 2007. — 60 c.

7. Ky3neuos B.B. [IpumeHeHne opraHMuecKux aHAIMTUYECKUX PEAreHTOB B aHAJIN3E
HEOpraHUYECKHX BemecTB. YueOH. mocooue. — M.: MXTHU um. JI.1. Menneneera, 1972. — 145 c.

8. AHanuTHYeCcKas XUMHUsA. XUMHUECKHE MeTO bl aHam3a. J1a0. mpaktukyM. [Tox pen. Poratunckoi

CJL, —M.: PXTY um. [I.11. Menneneena, 2011. — 96 c.

9.2. PekoMeHayeMble HCTOYHMKH HAYYHO-TeXHUYECKO HHGOpMAK
PaziatouHbIi MIUTIOCTPATUBHBIA MATEPHUAI K JIEKIIUSAM.
[Ipe3eHTanmu K JEKIUsAM.
MeTtonudeckue peKOMEHIAINH IO BBITTOIHEHUIO JTA00paTOPHBIX padoT.

[TomHOTEKCTOBBIE MHGOPMAITMOHHBIE PECYPCHI:
N3nateabcTBo ELSEVIER na mnatrdopme Science Direct.
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Hoctyn x komnekuusiMm «CHEMISTRY» 1 «CHEMICAL ENGINEERING» (152 xypHana) c
2002 r. Joctyn no IP-anpecam PXTY. Aapec mist pabotsr: http://www.sciencedirect.com.
N3patensctBo American Chemical Society (ACS)
N3naer camble nUTHpyEMble XUMHUYecKHe KypHaibl, 1o naHHbIM ISI Journal Scitation Reports.
XKpHanel MO OCHOBHBIM pazfenaM XMMHHM W CMEXHBIM OOJacTsM 3HaHWM, BKIIOYas XHUMHUIO
[IUPOKOTO MPO(HIIS, METUITMTHCKYIO XUMUIO, (PU3NUECKYI0 XUMHIO, OPTAHUYECKYIO XUMUIO, a TAKXKE
omoxumuro, OworexHosoruto u T.a. Joctym mo IP-ampecam PXTY. Anpec nans paOGoThI:
http://pubs.acs.org.
N3natensctBo Taylor & Francis
brnee 1300 xypHamoB mo Bcem oOnacTsM 3HaHW, B TOM uucie Oonee 300 MO TEXHUYECKUM H
ectecTBeHHbIM Haykam. OxBat ¢ 1997 roga mo nacrosimee Bpems. Jloctyn no IP-agpecam PXTYVY.
Anpec miis paboTsl: http://www.informaworld.com.
MexnyHnapoanas wuznatenbckas kommnanus Nature Publishing Group (NPG) /[crynm k
KypHAIaM:
e «Nature» - ¢ 1997 r. — Haubosee TPOCIABICHHOE HAYYHOE M3JaHUE IHPOKOTO MPOuIs,
o0anaroiee K TOMY K€ CaMbIM BEICOKMM MHJIEKCOM IIUTHPOBAHHUS;
e «Nature Materials» - ¢ 2002 r.
e «Nature Nanotechnology» - ¢ 2006 T.
e "Nature Chemistry" - ¢ 2010 r.
Hoctym o [P-agpecam PXTY. Anpec st paboTsr: http://www.nature.com.
HN3nareanctBo SPRINGER
JlocTym K 3JEKTPOHHBIM apXHBaM KYPHAJIOB U JEKTPOHHBIM KHHUTaM. JKpHaibl IO BCeM 00JIacTsIM
3HaHUi. Anpec aisg pabotsl: http://www.springerlink.com. Jloctyn no IP-agpecam PXTYV.
Kypnan SCIENCE
OauH W3 BeaylIUX MYJbTUIUCIUIUIMHAPHBIX HAyUYHBIX >KypHAJOB, MyOJIUKyeTcs AMEpPUKaHCKON
acconmanueil mo pasButuio Hayku (AAAS), comepxuT 0030pbpl HOBEHIIMX pa3pabOTOK B
€CTECTBEHHBIX U MPUKIAHBIX HayKaX, OCBEIIAeT HOBOCTH HAyYHOTO MHpPa U KOMMEHTHPYET HX.
OxBat — ¢ 1997 r. no Hacrosiiee Bpemsi.
Hoctyn no IP-aapecam PXTY.
Anpec uist paboTsl: http://www.science.com
The Royal Society of Chemistry
[Tonmubie TekCcTH craTeil xypHamoB KoponeBckoro xummueckoro obmiectBa (BemukoOputanus) u
0a3el AHHBIX. Hoctyn o [P-anpecam PXTY. Anpec:
http://www.rsc.org/Publishing/Journals/Index.asp
Poccuiickasi HayuHasi dJieKTpoHHasi 0ubanoreka (http://www.elibrary.ru)
DJNEeKTPOHHBIE BEPCHU KYPHAJIOB POCCUHCKUX U 3apyOEeKHBIX HAy4YHbIX n3naTenscT. Joctym mo IP-
anpecam PXTY.

Hay4Ho-TexHHUYeCKHE KyPHAIIBL:

— Kypnan «Kypnan ananutuaeckoit xumun» ISSN 0044-4502

— Xypnan «Analytica Chimica Acta» ISSN 0003-2670

— XKypnan «Xumuko-papmaneBrruueckuii xxypHam» ISSN 0023-1134

Pecypchbl nHpOpMAIIIOHHO—TEIeKOMMYHUKAIIMOHHON ceTH VIHTepHeT:
— http://www.rusanalytchem.ru

— http://www.chemical-analysis.ru

9.3. CpeacrBa obecne4yeHus OCBOCHUS JUCHUIIMHBI
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Jnst peanuzanuu pabodeld porpamMMbl MOATOTOBJICHBI CIASAYIOIINE CPEJCTBA 00eCIeueHUs
OCBOCHHUA JUCHUITJIINHBI:

-BUJICO3AIMCH JICKIIMKA 1O aHanmuThudeckor xumuu nou. Cemenosoit M.H. u nou. EpMonenko
10.B.

— KOMIIBIOTEPHBIE TMPE3CHTAIlMU HHTEPAKTUBHBIX JIeKIHi — 8, (oOIee 4ucio craaijoB —
200);

— 0aHK TECTOBBIX 3aJIaHUU VISl TEKYIIETO KOHTPOJISI OCBOCHUS JUCITUTIIMHBI (001Iee YMCII0
BOIpocoB — 450);

— OaHK TECTOBBIX 3aJIaHUH JUI1 HTOTOBOTO KOHTPOJIS OCBOSHHS AUCIMILIMHBI (00IIee YnCIiio
Bonpocos — 100).

JIns OCBOGHHUS TUCHUIUIMHBI HCIONB3YIOTCS CIEAYIOIIHNEe HOPMAaTHUBHBIE M HOPMAaTHUBHO-
MCTOAUYCCKUC NOKYMCHTHI:

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HUCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NudopmannoHHy0 MOANEPKKY U3YHYCHHS TUCIHILIMHBI ocyliecTBiseT MHbopManmoHHo-
oubmmoreunsiit nentp (MBL]) PXTY um. [I.1. MenneneeBa, KOTOPBIA 00ecrieunBaeT 00y4aroIuXcs
OCHOBHOM y4eOHOW, Yy4eOHO-METOJUYECKONM U HAyYHOH JIMTepaTypod, HEOOXOIUMOW IS
OpraHu3ary 00pa30BaTEIBPHOTO TMporecca Mo aucuumuinae. OOmmii 06beM MHOTOO0TPACIEBOTO
¢dbonma MBI Ha 01.01.2021 cocrapmsier 1716243 k3.

®onx UBI[ pacromaraer y4eOHOW, y4eOHO-METOIWYECKOW M HAYYHO-TEXHUUYECKOU
TUTEPaTypoil B opMe MEUYaTHBIX WU IJIEKTPOHHBIX H3JIaHUN, a TakKe BKIOYAeT OQUIIMATBHBIC,
CrpaBOYHO-OMOIMOrpaduyeckre,  CIeUUANU3UPOBAHHBIE  OTEUYECTBEHHBIE U 3apyOeKHBbIC
nepuoandeckne u nHPopmanronneie m3ganus. Bl obecnednBaer mocTymn K mpodecCHOHATBHBIM
0a3am IaHHBIX, THPOPMAITMOHHBIM, CIIPABOYHBIM U TTIOMCKOBBIM CHCTEMaM.

Kaxnprit oOy4varomuiicss obecrieueH CBOOOTHBIM JOCTYNOM M3 JHO0OW TOYKH, B KOTOPOH
uMeeTcs TocTyn K cetd MHTepHeT U K anmekTpoHHo-0nbmmoreunoit cucteme (3bC) YHuBepcurera,
KOTOpasi COACPKUT pa3IMyHble U3JaHUS [0 OCHOBHBIM HM3Yy4YaeMbIM TUCHUIUIMHAM U chOpMHUpOBaHA
10 COTJIACOBAHHIO C TPaBOOOIAAATEIIAMH YICOHOU U YIeOHO-METOIMUECKON JTUTEPATYPHI.

Jlns ~ Oojee  TOJHOTO W ONEPATUBHOTO  CIPaBOYHO-OMOIMOTrpaduyeckoro
uHpopmanmoHHoro oOciyxxuBanusi B MBIl peann3zoBaHa TexXHOJOTHS OJEKTPOHHOW TOCTABKU
JOKYMEHTOB.

[TonHBI TIepeYeHb AIEKTPOHHBIX WH(OPMAIMOHHBIX PECYPCOB, UCMOIB3YEMBIX B MPOIECCE
o0y4eHHUs, IPEeACTaBICH B OCHOBHOI 00pa30BaTeIbHOI MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

B cooTrBeTcTBHU C yqe6HBIM IIJIAHOM 3aHATUA 110 AUCIHUIIIIMHE «Ananumuueckas xXumus»
pOBOATCS B OpMeE JIEKIIHH, TAOOPATOPHBIX padOT U CAaMOCTOSTEIHFHOM paOOTHI 00YJarOIIETOCs.

11.1. O6opynoBanme, He0OX0AUMOe B 00pPa30BaTeJILHOM IpoLecce:
IIITatuBBl XUMUUYECKHUE

XuMuueckas 1nocyaa:
[Tunerkn Mopa (BMectumocTs 5; 10, 25 mi).



[Tunerku mepHbIe (00BEM 5; 10 M),

Bropetku (00bem 25 min).

Kon6sr Mmepubie (BMecTumocTs 50,0; 100,0 m).

Kon6sr Opnenmeiiepa (o6sem 100 , 250, 500, 750, 1000 mo).
CxstHKH 7151 XpaHeHust pacTBopoB (00bem 0,5; 1 ).

O6opynoBanue:

pH-metp-mmuBonsT™eTp pH-420

Becwt nabopatopubie BJITO-510C

Muxkposecs! BJI-120 M

Tutparop noteHunoMeTprueckuii aBromarnueckuii ATII-02
Becnl ananutuueckue BJI-120-200 r.

®otomerp KOK-2

MuKkpockorn 6HoIorn4eckuii MOHOKYJISIpHBI MukpoBua
AxBagucTuistop AD-25

Bcnomorarensnoe o0opynoBaHue:

banu BonsiHBIE € 3JEKTPHYECKUAM TTOIOTPEBOM.
Xpomarorpadpuueckue KOJIOHKH ¢ HOHOOOMeHHHKOM KV -2.
bans necounas nabopartopnast bI1-1

Kon6onarpesarenun KH-250

Cymmnka 11t mpoOupoK

11.2. YuyeOHO-HATIAAHBIE TIOCOOUS:
Texnuka Oe3omacHOCTH TpU paboTe B XUMHUYECKOM maboparopuu. Ilpuemsr paboTel B
MHUKPOKPHUCTAIIIOCKOTHH. MeToauveckue pa3paboTku 1mo padboTe ¢ 000pya0BaHHEM M Ha MPUOOpax
XMMUYECKOT0 aHaJIM3a.

11.3. KomnbroTrepbl, HHGOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHBIE CETH, ANINAPATHO-
NpOrpaMMHbIe M AyAHOBH3YaJIbHbIE CPEICTBA:
[lepcoHanbHbIE KOMITBIOTEPBI, HOYTOYK, IPUHTEP U MPOTrpaMMHBIE CPEICTBA; MPOEKTOpP U JKpaH;
KOIIMPOBAJIbHBIN aNIapar; JIOKaJbHas CETh C BBIXOA0M B VIHTEpHET.

11.4. IleuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe M HHPOPMALMOHHBIE PECYPCHI:

NudopManimoHHO-METOIMYECKUE  MaTepHalibl:  y4eOHBIE TIMOCOOHMS 10  JIUCIUILINHE;
pa3naToYHBIA MaTepual K paszienam JeKIIMOHHOTO Kypca.

DNEeKTpOHHBIE  00pa3oBaTElIbHBIE  PECypchl:  yueOHO-METOAWYECKHe  pPa3paboTKu U
CIpaBOYHBIC MaTEpUaJIbl IOCTYIIHBI Ha yueOHOM mopTane moodle.muctr.ru;
[opTan aHaITUTUYECKON XUMHUH (METOAUKH, PEKOMEH IAINH, CIIPABOYHHUKH )

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunas snektponnas 6ubnumoreka (http:/ www.elibrary.ru)

[Topran Ananutndeckas xumus B Poccuu:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JIUIIEH3MOHHOTO MPOrPAMMHOI0 00ecreYyeHus :

Ne HanmenoBanue nporpaMMHOro PexBusutel | KonnuectBo nunensuii | Cpok OKOHYAHUS
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n/n MPOAYKTa J0roBOpa necTBus
IIOCTaBKU JHLIEH3UU
1. |Micosoft Office Standard 2013 KontpakTt No HET OTpaHUYEHUM OeccpouHo
62-
642A/2013
or 02.12.2013
2. |HeuckmrounTenbHas JTMLEH3MS HA KonTpaxT Ne HET OTpaHUYCHUN 6eccpodHo
ucnoaszoBanue WINHOME 10 28-
Russian OLV NL Each 352A/2020 ot
AcademicEdition 26.05.2020
3. |HeuckmnrouutenpHas JIMLEH3US HA KonTpaxt Ne |657 nunensuil nis 12 mecsanes
WCITOJIh30BaHNE 28- podeccopcko- (exxeromHOE
0365ProPlusOpenFclty ShrdSvr 355A/2020 oTjnpenogaBaTenbCKOro POJICHHUE
ALNG SubsVL OLV E 1Mth 26.05.2020 |cocrtaBa BY3a. IIOAIIUCKH C

Acdmc AP AddOn toOPP
[TpuioskeHUs B COCTABE MOAIMMCKH:
Outlook

OneDrive

Word

Excel

PowerPoint

Microsoft Teams

Cornatenue Microsoft
OVS-ES Ne V6775907

IIPaBOM Iepexoa
Ha OOHOBJIEHHYIO
BEPCHIO TIPOAYKTA)

HewuckimrounrensHast JIMIEH3US Ha
HCIIOJIb30BaHKE
0365ProPlusOpenStudents ShrdSvr
ALNG SubsVL OLV NL 1Mth
Acdmc Stdnt STUUseBnft
[TpuioskeHUs B COCTAaBE MOAIMMCKH:
Outlook

OneDrive

Word

Excel

PowerPoint

Microsoft Teams

KonTpakT Ne
28-
359A/2020 ot
26.05.2020

26280 mHUIIeH3UH 11T
ctyaeHToB BY3a.
Cornamenue Microsoft
OVS-ES Ne V6775907

12 mecsieB
(exxeromHOE
MIPOJICHUE
MOJIHUCKH C
MIpaBOM Tepexo/ia
Ha OOHOBJIEHHYIO
BEPCHIO TIPOAYKTA)

HewuckmounTenbHas JUIICH3US HA
ucnonb3oBanue Kaspersky Endpoint
Security mist OuzHeca —
Crannmaptabiii Russian Edition.
1500-2499 Node 1 year Educational
License

KonTpaxT Ne
28-

359A/2020 ot

26.05.2020

1600 nmuuen3uit misd
AKTHBAIIMU HA PabOYMX
CTAHIIMSIX U CepBepax

12 mecsieB
(exxeromHOE
MIPOJICHUE
MOJIHUCKH C
MIpaBOM Iepexo/ia
Ha OOHOBJIEHHYIO
BEPCHIO TIPOAYKTA)

HewnckimountenbHast TUIEH3US HA
ucnonszoBanue Kaspersky Security
JUTS BUPTYaJIbHBIX U 00JIaYHBIX
cpen, Server Russian Edition. 20-24
VirtualServer 1 year Educational
License

KoHTpakTt Ne
28-
353A/2020
oT
26.05.2020

20 TUIEeH3UN U1
BUPTYaJIbHBIX U
00JIaYHBIX CpeT

12 Mecs1eB
(exxerosiHOE
MpOoJIJICHNE
MOJIMTUCKH C
MpaBoOM TIepexoaa
Ha OOHOBIIEHHYIO
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BEPCHIO TIPOAYKTA)

HewuckimountenbHast IUIEH3US HA
ucnonszoBanue Kaspersky Security
JUTS TIOYTOBBIX cepBepoB Russian
Edition. 1500-2499 MailAddress 1
year Educational License

KoHTpakTt Ne
28-
353A/2020
oT
26.05.2020

2000 nmunensun st
[MOYTOBBIX CEPBEPOB

12 Mecs1eB
(exxerosiHOE
MPOJUICHNE
MOJIMTUCKH C
MIpaBOM Iepexo/ia
Ha OOHOBIIEHHYIO
BEPCHIO MPOIYKTA)
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12. TPEBOBAHU K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBbI

HauMenoBanue
pa3aesioB

OcHOBHbBIE MOKA3aTeJIH OIICHKH

@®opMbI U METOBI
KOHTPOJISAA M OLIEHKH

Paznen 1. Unentudukamms

MOHOB B PacTBOpPE

3naem:

IIPOLIECCHI ¢dbopmupoBaHUs
AQHAJIUTUYECKOIO CUTHAjJa, OCHOBHBIE
HIOHSTHS, TEPMUHBI, npuEMBI
KaueCTBEHHOT'O aHaJIN3a

Ymeem:

MIPUMEHSATH MPUOOPETEHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTHYECKUE
HAaBBIKU B IPAKTUYECKON
JIeSITEILHOCTH.

Bnaoeem.:

METOJ0JIOTHEH KaueCTBEHHOTO
aHaii3a, aITOPUTMAMU KaueCTBEHHOTO
aHaym3a, CUCTEMOM BBIOOpa
KauyeCTBEHHOI'O aHAJIN3a IS TOM WIIN
MHOW NMPAKTUYECKOM 3a/1auu

OrneHKa 3a
nabopaTopHbIe pabOTHI

Ouenka 3a
KOHTPOJIBHYIO paboTy

O1ieHKa 3a UTOTOBYIO
KOHTPOJIbHYIO PaboTy

Paznen 2. Xapakrepuctrka
MECTOAOB KOJIMYECCTBCHHOI'O

aHaljin3a

3naem:

IIPOLIECCHI ¢dbopmupoBaHUs
AQHAJIUTUYECKOIO CUTHAjJa, OCHOBHBIE
HIOHSTHS, TEPMUHBI, npuEMBI
KOJIMYECTBEHHOIO aHaJIn3a

Ymeem:

MIPUMEHSATH MPUOOPETEHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTUYECKUE
HAaBBIKU B MPAKTUYECKON
JIeITEeIILHOCTH.

Bnaoeem.:

METOH0JOTHEH KOJTNYSCTBEHHOTO
aHan3a, aIrOpUTMaAMU
KOJIMYECTBEHHOT'O aHaJIN3a, CHCTEMOM
BBIOOpA KOJTMYECTBEHHOTO aHAIM3a IS
TOW WJIM MHOW NMPAKTUYECKOM 3a/1a4u

OrneHKa 3a
nabopaTopHbIe pabOTHI

OueHka 3a
KOHTPOJIBHYIO paboTy

OrneHKa 3a
AHIWBUYyaJbHbIE
JIOMAIIIHUE 3a0aHus

OneHka 3a UTOrOBYIO
KOHTPOJIBHYIO paboTy

Paznen 3. Benenue B pusuko-
XUMHUYCCKHUEC METOAbI aHAJIN3a

3uaem:

nporeccsl HGOpMUPOBAHUS
AHAJIMTUYECKOrO CHI'Hajla B
CHEKTPAbHBIX METOJIaX aHAJIH3a;
paccMOTpeHHE TPHUHIIUIIOB H3MEPEHUN
B CTaHJapTHBIX  MpubOpax  ITUX
METO0B;

OCHOBBI METPOJIOTUU B COOTBETCTBHH C
pexomennanusimu MIOTTAK.

Ymeem:

MPUMEHSATH MPUOOPETEHHBIE
TEOPETUYECKHE 3HAHUS U TPAKTUICCKIE
HAaBBIKH B MIPAKTHYECKOMN

OrneHKa 3a
1abopaTopHyIo paboTy

OneHka 3a UTOrOBYIO
KOHTPOJIbHYIO paboTy
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JCATCIIBHOCTH.

Bnaoeem:

METOHOJIOTHEH ONTUYECKUX METOMIOB
aHanu3a, UCIIOJIb3yEMBbIX B
COBPEMEHHOM AHATUTUYECKOU
MpaKkTUKeE

OLICHKOH BO3MOKHOCTEU MeToIa
a”ajan3a

OCHOBHBIMH CIIOCOOaMU
METPOJIOTHUECKO 00paboTKH
Pe3yIbTaTOB KOJIMYECTBEHHOTO

XUMHUYECKOIO aHAJIN3a Ha OCHOBE
OXMA.

13. OCOBEHHOCTH OPI'AHU3ALMU OBPA3OBATEJIBHOI'O ITPOLNECCA J1JIsA
NHBAJNUI0B ! JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbs

OOyueHue MHBAIUAOB U JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 370POBBSI OCYIIIECTBIISAETCS
B COOTBETCTBUH C:

— IlopsiakoM oOpraHu3amM W OCYIIECTBICHHS OOpPa30BaTENbHONW JAEATEIBHOCTU TI0
oOpa3oBaTeNbHBIM IIpOrpaMMaM — TMporpaMmaMm OakanaBpuaTa, HOporpaMMaM CIIELHAIUTeTa,
nporpammam maructpatypsl (IIpukaz Munobpuayku P® ot 05.04.2017 Ne 301);

— TlonoxeHuem o MOpsAKE OPraHU3alMK U OCYIIECTBICHUSI 00pa30BaTENbHON NESTEIbHOCTH
no o0pazoBaTeIbHBIM MPOrpaMMaM BBICIIETO 0Opa3oBaHUs — MporpaMM OakajaBpuaTa, MporpaMm
crenuranuTera, nporpamm Maructparypel B PXTY um. JI.M. MenaeneeBa, NpUHATHIM pEHICHUEM
Vyenoro coera PXTY um. .M. MenneneeBa ot 30.10.2019, mportokon Ne 3, BBeIEHHBIM B
nerictBue npukazom pekropa PXTY um. JI.M. Menaeneesa ot 14.11.2019 Ne 646A;

— MeToauyecKUMH PEKOMEHAAIUSAMH 10 OpraHM3aluu 00pa30oBaTEIbHOIO Ipolecca s
oOydeHusT MHBAIMJOB U JIUI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370pOBbsi B 00pa3zoBaTeNIbHBIX
OpraHu3alMsaX BbICHIET0 0Opa3oBaHHWs, B TOM YHCIIE OCHAIIEHHOCTH O0pa3oBaTEIbHOIO Mpolecca
(yTBepKIeHBI 3amecTuTeneM MuHucTpa oOpa3oBanust U Hayku PO A.A. Knumoseim ot 08.04.2014
Ne AK-44/058H).
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[Iporpamma cocraBieHa 3aBeAylOIIMM Kadenpod BbICHICH MaTeMaTHKH, K.T.H.
E.I'.PynakoBckoii, moueHTOM Kadeapsl BeICHIeH MaTeMaTHKHU, K.II.H. M.A Menanze., 1OIEHTOM

Kadeapsl BeICIICH MaTeMaThky, K.T.H. B.B.Ocumink

[Iporpamma paccMoTpeHa U 0J100peHa Ha 3acegaHuu kadenpsl Beiciieid MareMatuku PXTY um.
.. MenneneeBa «20» anpens 2022 r., mpotokosa Ne 8.



1.  IEJb W 3AJAYM JUCHUILINHEI

[Iporpamma cocTaBieHa B COOTBETCTBHMM C  TpeOoBaHusiMH  DenepaabHOTroO
TOCYJapCTBEHHOTO 00pPa30BaTEIHLHOTO CTaHJapTa BBHICHIETO OOpa3oBaHUs — OakajaBpuar IO
HanpasieHuto noArotoBku 22.03.01 MarepuasoBeieHHe M TEXHOJOTHM MATepPHAJIOB,
PEKOMEHAANNAMH METOAMYECKON KOMUCCUU U HAKOIIJICHHOTO OIBITA ITPENOJaBaHUs JUCLIUTLINHEI
kadenpoii Beiciierd marematuku PXTY um. J[.M.MengeneeBa. Ilporpamma paccuutana Ha
M3y4YECHHE Kypca B TEYCHHE YETBIPEX CEMECTPOB.

JucuumumHa «MaTeMaTHKa) OTHOCUTCS K 0a30BOM 4acTH 0JioKa JUCLUIUIMH y4eOHOro
iana. [IporpaMMa QUCHMITIMHBI TIPEANoNaraeT, Yro o0y4yaromuecss UMEIOT TEOPETUUYECKYIO U
IPAaKTUYECKYI0 IOJATrOTOBKY B OOJACTH OCHOB 3JE€MEHTAapHOM MaTeMaTHUKH, M3y4aeMoOl B
IIKOJIBHOM KypCe.

Heas aucuumiInHbl - (HOPMUPOBAHHE y CTYIEHTOB CHCTEMBbl OCHOBHBIX IOHSTHH,
UCIIOJIb3YEMBIX JUIsl TIOCTPOEHUS BAKHEWIIMX MATEMATUYECKUX MOJEIEHM, U MaTeMaTHYECKHX
METOJIOB JJIsl ONIACAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

3agauM AMCUHMILVIMHBI - co3/1aHUe (YHIAMEHTAIBHOM MaTeMaTHuecKod Oasbl, a Takke
pa3BUTHE HABBIKOB MAaTEMATHYECKOTO MBIIIICHUS W HCIONb30BAHME HUX MJIA PELICHHS
IIPAKTUYECKHX 3ajau.

HucuunnHna «MartemaTtukay npenojaercs B 1-4 cemectpax. KoHTponb ycneBaemocTu
CTYZIEHTOB BEJIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

Paboyas nporpamma AUCHUIUIMHBI MOXKET OBITh PEATM30BaHa C IPUMEHEHHEM JIEKTPOHHBIX
00pa30BaTEeNbHBIX TEXHOJIIOTUH U AJIEKTPOHHOT'O 00YUYEHHS MOTHOCTHIO MITH YAaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITTINHBI

N3yuenne JUCLUATIIINHBI HaIIpaBJICHO Ha npuodpeTeHus CIIEYIOIIUX
o0menpogeccnoOHATbHBIX KOMIIETCHIM H MHANKATOPOB UX JOCTHKEHHSI:

KO,Z[ 1 HAUMCHOBAHUC KO,Z[ U HAUMCHOBAHUC NWHAUKATOpPA JOCTUIKCHUA

OIIK OIIK

OIIK-1. Cniocoben pemats 3agaun | OIIK-1.1. 3HaeT METOIbI MATEMATHYECKOTO aHAIIH3A,
poeCCHOHATILHOMN IEATENILHOCTH, | MOJICITMPOBAHUS, OCHOBBI €CTCCTBEHHBIX HAyK H

IIPUMEHSIS METOBI OOIICHHKEHEPHBIX TUCITUTLINH;

MoaenupoBanus, marematuyeckoro | OIIK-1.2. YMmeer pemats 3a7a4u, OTHOCSIIUECS K
aHaJIn3a, eCTeCTBeHHOHay‘-IHBIe n HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH, HpI/IMeH}I}I METOAbI
oOIIenHKEHEPHBIC 3HAHUS MOJICIIUPOBAHNS, MAaTEMaTHUECKOTO aHAJIN3a,

eCTeCTBeHHOHay‘IHBIG 148 OGH_IGI/IH)KeHepHBIe 3HAaHHA,
OIIK-1.3. Brageer MeTogaMu pelieHus 3a1a4
npodeccCHOHABEHOM IeATEBHOCTH, IPUMEHSST METOIBI
MOJICIIMPOBAHHS, MAaTEMAaTHUECKOTO aHAJIN3a,
eCTeCTBeHHOHay‘IHBIG 148 OGH_IGI/IH)KeHepHBIC 3HAHUA

OIIK-4. Cioco6eH mpoBOAUTh OIIK-4.1. 3HaeT OCHOBBI METPOJIOTHUU U MATEMATUUYECKOMN
M3MEpeHus U HaOJIOJIeHNs B cepe | CTAaTHCTUKU;

npodeccuonanbHoOU aestenbHocTH, | OIIK-4.2. YMeer cuctreMaTn3npoBaTh U aHATM3UPOBATh
00pabaTkIBaTh U MPEICTABISTH pe3yNbTaThl PU3NIECKUX U XUMUYECKUX IKCIIEPHUMEHTOB,
JKCIEPUMEHTAJIbHBIC JaHHBIE HaOII0/IeHUH, U3MEPEHUH, a TAK)Ke PE3yJIbTaThl PACYETOB
CBOMCTB BEILECTB U MAaTEpPUAJIOB;

OIIK-4.3. YMeeT coCTaBIsATh OTYETHI IO YIEOHO-
HCCIIE0BATENbCKOM 1eATeNbHOCTH, BKIIIOUAsl aHAIU3
JKCIEPUMEHTAIBHBIX PE3YJbTAaTOB, COMIOCTABIEHUS UX C
M3BECTHBIMU aHAJIOraMu;

OIIK-4.4. Bnaneer HaBbikaMu ()OPMHUPOBAHUS
JIEMOHCTPALIMOHHOI'0 MaTepuaja 1 NpeCTaBIeHUs
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pe3yJIbTaTOB CBOEH MCCIIEN0BATENBCKOM AEATEIBHOCTH Ha
HAyYHBIX KOH(EPEHIIUIX, BO BPEMS MPOMEKYTOUHBIX U
HUTOTOBLIX aTTeCTalui

B pesynbTare u3yueHus AMCUMIUIMHBI CTYACHT OakajgaBpuaTa JOJKEH:
3HATh:
OCHOBBI (P PEpPeHITUATBPHOTO W HWHTErPATBLHOTO HCYUCHCHUS, auddepeHnaaIbHbIX
YPAaBHEHUH, TEOPUU BEPOSITHOCTEN U MATEMAaTUYECKOM CTATUCTUKU;
MaTeMaTUYECKUEe TEOPUM M METOJbl, JIeXKalllue B OCHOBE IOCTPOEHHUS MaTEeMaTHYECKHX
MOJICIEH;
OCHOBBI IPUMEHEHUS] MAaTEMaTUYECKUX MOJIETIEl 1 METO/I0B.
yMeThb:
BBIOMPATh MaTeMaTUYeCKHE METOIbI, IPUTOIHBIC IS pEIIEHUs] KOHKPETHOM 3a/1auu;
UCIIOJIb30BaTh MAaTEMaTUYeCKHe MOHATHUS, METOJbl U MOJETH Ul ONHCAHUS Pa3IMYHBIX
MPOILIECCOB;
BBISIBJISITH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, JIeXKalllie B OCHOBE KOHKPETHBIX MTPOLIECCOB;
UCIIO0JIb30BaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH TaHHBIX;
NPUMEHATh MaTeMAaTUUECKHE 3HAHHUSI HA MEXIUCIUTUIMHAPHOM YPOBHE.
BJIA/1€Th:

OCHOBaMH (bYHI[aMeHTaJ'II)HI)IX MaTEMAaTHYCCKUX Teopnﬁ N HaBbIKaMH HCIIOJIB30BaHU
MAaTCMAaTUYCCKOTO aIlrapara,

METOJaMHU CTaTUCTUYECKON 00paboTKN HH(POpMAIUH.

3. OBBEM JIJUCHUILIMHBI U BUJIbI YYUEBHOM PABOTHI




CemecTp

Bup yue6Hoii paboTsl Bcero 1 2 3 4
3E Akana.4. 3E Axkan.g. 3E Akaja.u. 3E Akaja.u. 3E Akaja.u.
O01mast Tpy10eMKOCTh TUCHUIIHHBI 18 648 5 180 5 180 5 180 3 108
KonTakTHas padora — ay1uTOPHBIE 3aHATHS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexiun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaktuueckue 3ausrus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTejibHasi paboTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonTakTHas camocTrosiTenbHas paboTa 0,6 0.4 0 0 0,2
CamocTosTenbHOE H3YUYCHHE Pa3/IeIOB 8,44 303.4 2,34 83.6 2,22 R0 2,22 20 1,66 59.8
JHACITATLINHEI
Bua koHTpOJIs — 3a4eT ¢ OleHKOMH + +
Bua kouTpoJis — 3aver + +
Bua kouTpoJsi — Ik3aMeH 2 72 1 36 1 36
KoHTtakTHas paboTa — IpOMeXyTOUHas aTTECTAIIHS ) 0,8 1 0,4 1 0,4
[ToaroroBka K 3K3amMeHy. 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIs: 3a4eT ¢ OEHKOM IK3aMeH IK3aMeH 3auer
Cemectp
Buj yuyeonoii padoThl Bcero 1 2 3 4
3E Actp. 4. 3E AcTp. 4. 3E AcTp.4. 3E AcTp.u. 3E Actp. 4.
OO0uiasi TPy10€eMKOCTb 1M CHUINITHHBI 18 486 5 135 5 135 5 135 3 81
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS: 7,56 204 2,66 72 1,78 48 1,78 48 1,34 36
Jlexmuu 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
[Tpaktrueckue 3ansatus (113) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTesibHas padora 8,44 228 2,34 63 2,22 60 2,22 60 1,66 45
KoHTtakTHas camocTosTenbHas pabota 0,45 0,3 0 0 0,15
CamocTosTenbHOE H3YUYCHHE Pa3IeIOB 8,44 22755 2,34 62.7 2,22 60 2,22 60 1,66 44,85
JIACIIUILTUHBI
Bua koHTpOJIsA — 3a4eT ¢ OleHKOMH + +
Bupa xkoutpossi — 3aver + +
Bua koHTpOJIs — DK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEeXyTOUYHAsl aTTECTaIHS ) 0,6 1 0,3 1 0,3
IToaroroBka K SK3aMeHy. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM IK3aMeH IK3aMeH 3auer




4. COAEP KAHUE JUCIIUITJINHbI

4.1. Pazgenpl IMCHMILIMHLI U BUABI 3aHATHH

Ne AKaneMHu4ecKHux 4acoB
n/n Pa3zgenan! 1ucHMNIMHLI Bcero Jlekuun HpaKT. Camocr.
3aHaATHS | padora
1 CEMECTP

BBenenue 1 1
Paznea 1. 39 9 10 20
DJIeMEeHTBI aJIredpsl

1.1 | YucimoBele  MHOJKECTBA, KOMIIJIEKCHEIC 20 4 6 10
yuciaa. OJIEMEHTHl BEKTOPHOW anreOphbl.
AHalnuTHYecKas FeOMEeTpHsI Ha MIIOCKOCTH.

1.2 | Marpuusl. Teopema Kponekepa - Kanemnnu. 19 5 4 10
Pemenue CUCTEM JIMHEWHBIX
anredpanvdecKux ypaBHEHUH.
CoOCTBEHHbBIE YHCIIa U BEKTOPHI MaTPUIIBI.
KBagparuunbie GOpMBL.
Pa3pea 2. 20 6 6 8
dyukuusa oaHoi mnepeMenHoil. Ilpenen
¢ynknun. HenpepbIBHOCTh PYyHKIUM.

2.1 | DnemeHTapHbIE GbyHKIHH. IIpenen 7 2 2 3
(GyHKIMH B TOYKE U Ha OECKOHEYHOCTH.

2.2 | beckoHeuHo Manble W OECKOHEYHO 6 2 2 2
oonpmue ¢yHkiuu. OCHOBHBIE TEOPEMBI O
npejenax.

2.3 | HenpepbIBHOCTh (PYHKIMH B TOYKE M Ha 7 2 2 3
IPOMEXKYTKE.
Pa3nea 3. 60 16 16 28
JAnddepennuanbHoe HCYHCJIEHUE
(pyHKIMM 0JHOI NTEpPEeMEHHOM.

3.1 |IIpousBogHass  (yHKOMH.  YpaBHEHUS 14 4 2 8
KAcaTeJIbHOU U HOPMAJIU.

3.2 | Iuddepenuuan dynkuun. [IpomsBogHas 14 4 4 6
CJIOKHOM (DYHKITHH.

3.3 | OcHoBHBIE Teopembl auddHepeHITHATEHOTO 14 4 4 6
ucuuciaeHus.  IlpomsBoaHble  BBICIINX
MOPSIKOB.

3.4 | MOHOTOHHOCTb (DYHKIIHH. OKcTpeMyM 18 4 6 8
¢byHKIMU. BBIMyKIOCTh, BOTHYTOCTH H
TOYKM rieperuda rpaduka  QyHKIUH.
OO6mas cxema uccieqoBaHusd QyHKIMA U
OCTPOCHHE UX IPaPHKOB.
Pa3nea 4. 60 16 16 28
HHurerpajbHoe ucuyucjieHue QyHKIHH
O/THOM MepeMeHHOM.

4.1 | llepBooGpa3nas dyHKIHN. 20 6 4 10
Heonpenenenuplidi  MHTErpal W €ro0
CBOMCTBA.

4.2 | Metoasl HUHTETPUPOBAHUSL. 20 4 8 8




4.3 | OnpeneneHHbIHl UHTETpall, ero 20 6 4 10
reoMeTpuyeckuii  cMbica. [Ipunoxenus
OIIPEAEIEHHOTO WHTErpana.
HecoOcTBeHHBIC HHTETPATHI.
NTOI'O 180 48 48 84
3a4er c oneHkoi
UToro 180 48 48 84

2 CEMECTP

Paspnean 5. 48 12 10 26
JAudppepennuaibHoe HCUUCTIEHHE
(pyHKIMII HECKOJIBbKHUX NEPEeMEHHbIX.

5.1 | ®yskuun AByX U Oojee NEepEeMEHHBIX. 16 4 3 9
[Ipenen ¢ynknuum B TOuke. YacTHbIe
MPOU3BOHBIE. HuddepeHunpyemMocTsb
byHKIHH.

5.2 | duddepennuan byHKIMHA JIBYX 16 4 3 9
MEePEMEHHBIX, €ro  HHBApUAHTHOCTb.
HuddepennmpoBanne GyHKINH, 3aTaHHON
HESIBHO.

5.3 | IlpousBoaHas 1o HampaBiaeHUo. ['pagueHT 16 4 4 8
U €ro CBOMCTBA. DKCTPEMYMBI (DYHKIIHH
JIBYX MIEPEMEHHBIX.
Pa3nea 6. 48 10 12 26
KpaTHble uHTErpaJibl

6.1 | [IBoiiHoM HUHTErpall. Brruucnenue 16 4 4 8
JIBOMHOTO  HWHTErpaja B  JIEKapTOBOU
CUCTEME KOOpJMHAT.

6.2 | Beruncienue [ABOMHOrO WHTErpajia B 16 3 4 9
MOJISIPHOM cuctemMe KoopauHat. MHTerpan
Oitnepa - Ilyaccona. IIpunoxenus
JIBOMHOI'0 MHTErpaJa.

6.3 | Tpoiinou WHTETpall. Brruucnenne 16 3 4 9
TPOMHOTO HMHTETpaa. [Ipunoxenus
TPOMHOI0 MHTErpaJIa.
Paznea 7. 48 10 10 28
KpuBosiuHeiiHbIe U TOBEPXHOCTHbIE
HHTErpaJbl.

7.1 | KpuBonuHeitHbIi UHTErpanl 1o 16 3 4 9
KOOpJMHATaM. [Tpunoxenus
KPUBOJMHEHHOIO UHTErpaa.

7.2 | ®opmyna I'puna ajis  BBIYMCIICHUSA 16 3 4 9
KPUBOJIMHEHHOT O HHTETpaja o
3aMKHYTOMY KOHTYDY.

7.3 | IloBepXHOCTHBI HHTETpaJL. Teopema 16 4 2 10
I"aycca-Octporpanckoro. dopmyna
Crokca.
NTOI'O 144 32 32 80
JK3aMeH 36
UTOIo 180 32 32 80




3 CEMECTP

Pa3pea 8.
JAudpepennuaibibie ypaBHEeHUA
NEepBOro NOpsiaKa.

36

20

8.1

HMuddepennmanbaple  ypaBHeHHs. 3aaada
Komm. [luddepennuansapie  ypaBHEHHS
(1Y) c pazpensromumMucs nepeMeHHbIMHU.

12

8.2

OpHoponHble ypaBHeHHs [-To mnopsizka.
Jluneitnple ypaBHeHMs [-To mopsaka.
YpaBHeHnus bepnyiuim.

12

8.3

JMuddepennmanbaple ypaBHEHHS B TIOJTHBIX
muddepeHImanax. WuTerpupyrommii
MHOXHTEJIb.

12

Pa3znen 9.
JAnddepennuanbHbie ypaBHEeHUS
BTOPOI0 NOPSIAKA.

36

20

9.1

Huddepennmranpapie ypaBHEHUST BTOPOTO
MOpsIIKa,  JOMYCKAIOIIMEe  TOHWKEHHE
nopsiaka. JIMHEHHbIE OJAHOPOIHBIE U
HEOJHOPO/IHbIE muddepeHIanbHbIe
ypaBHeHUss BToporo mopsiaka (JIOAY u
JIHAY).

9.2

Jluneilinass ~ HE3aBUCUMOCTh  (DYHKIIHI.
Onpenenurens BpoHckoro u ero cBomcTaa.
®dyngamenTanbHasg cucrema JIOY Broporo
MOpsIIKA.

9.3

JIOZY BTOpOro mopsiika ¢ MOCTOSIHHBIMHU
ko uuuenramu. JIH/TY BTOporo nopsaka
C IOCTOSIHHBIMH K03(puIineHTamu.

94

Jluneiinbie quddepeHraibHble YpaBHEHUS
n-TO TOpsiAKAa.  AJITOPUTM HOCTPOCHHS
00IIero penIeHus..

Paznes 10.
Cucremsl nuddepeHIuaTbHBIX
YPaBHEHHI.

36

20

10.1

Cuctembl JTHHEWHBIX AU EepeHIINATEHBIX
YpaBHEHHUU TIEPBOTO TOPSAKA, pEIIeHUE
METOI0OM MCKITIOUYCHHSI.

12

10.2

Cucremsl JIIY nepsoro nopsigka. Meroa
BapUallUd TPOU3BOJBHBIX IOCTOSIHHBIX,
Meroa Ditniepa. Co3aaHre MaTEMaTUYECKUX
MOJIEJIEH.

12

10.3

Cucrembl JHHEHHBIX HEOHOPOIHBIX
nuddepeHIaTbHBIX ypaBHEHUN c
NOCTOSIHHBIMU K03 purimernTamu.

12

Pa3zpen 11.
YuciioBble H PYHKIMOHATbHBIE PAbI.

36

20

11.1

UucnoBele  pspbl. Paaer  upuxie.
3HaKouepenylomuiics  psAl, — NPU3HAK
JletiOHUIA.




11.2

OyHKIMOHANbHBIE  panbl.  CTeneHHbIe
panel, Teopema  AbGems.  CpolicTBa
CTCIICHHBIX PAIOB.

11.3

Panwl Telimopa u MaknopeHa. AJTOpUTM
pasznoxenus: GyHKUUU B psig MakiopeHa.

11.4

Paznoxenue ¢ynkmuit B psag Teinopa ¢
IIOMOIIIBIO OCHOBHBIX p%HOXeHHﬁ.
[TpuMeHeHre CTeNeHHbIX PSI0B.

UTOI'O

144

32

32

80

IK3aMeH

36

nUToro

180

32

32

80

4 CEMECTP

Pa3znen 12.
Teopust BepoOATHOCTEH. CayuaiiHble
BeJIMYMHBI U UX 3aKOHBI pacnpeieeHusl.

54

16

30

12.1

Cnyyvaiinbie coObITusi. Buasl ciyuaitHbIX
coOpITHii. Anrebpa coosiThil. Knaccuueckoe
OIIPEJIETICHUE BEPOSITHOCTH.

12

12.2

TeopeMH CJIOKCHUA u YMHOKCHHA
BEPOSATHOCTEH. YCJIOBHas BEPOSTHOCTb.
TeopeMa 0 nonHoOM BepossTHOCTU. DOpMyJIbI
baiieca.

12

12.3

[ToBTOpHBIE HUCTIBITAHUA. dopmyia
bepuynnu. JlokaibHas ©W UWHTErpajgbHas
teopembl  Myaspa-Jlanmaca.  @opmyna
IlyaccoHa.

10

12.4

JuckperHas Clly4yanHas BEJINYMHA!
BEPOATHOCTHBIN pan, byHKUIMA
pacrpezneieHus. Maremarnueckoe
OKHJaHUE, JUCTiepeus u
CPEIHEKBAIPATUIECKOE OTKJIOHCHHE.
buHoMuanbHOE pacnpeesieHue.

10

12.5

HenpepsiBHas Cly4aitHas BEJIMYMHA!
GYHKIUS TJIOTHOCTH  BEPOSATHOCTEH U
GyHKUMS ~ pacupedeNeHHs — CIydaiHOU
BEJIMYUHBI. PaBHOMEpHBIi 3aKOH
pacrpeneieHus, ero apaMeTpsbl.
HopMmanbHblii 3aKOH pacnpenesieHus, €ro
apaMeTpsbl.

10

Pa3zpen 13.
MaTtemaTH4uecKas CTATHCTHKA.

54

16

30

13.1

3amauyn  MaTeMaTHYECKOH  CTAaTUCTHUKH.
I'enepanbHast 1 BBIOOPOYHASI COBOKYITHOCTH.
CraTuctuueckui pan BBEIOOPOYHOMH
COBOKYITHOCTH. WNHTtepBanbHbII
cratuctTudeckuil psif. [1loguron yacTor.

13

13.2

Toueunsie n HUHTCPBAJIbHBIC
CTaTUCTUYECKHE  OLEHKU  IapaMeTpOB
pacnpenesieHus CI1y4YaiiHON BEJIUYUHBI.

14




13.3

[IpoBepka  CTaTUCTUYECKUX  THUIOTE3! 13 1 4 8
dbopMyIupOBKa OCHOBHOM "
KOHKYPUPYIOLIEH  THUIOTE3bl. Y POBEHD
3HaYUMOcTU. Bpibop  kputepus  ans
IIPOBEPKHU TMIIOTE3BI.

13.4

DJIeMEHTHI TEOpUHU KOPPENSAIUH. 14 3 4 7

Koapduument KOPpESLUU r, ¥
KOpPPEISIMOHHBIA MOMEHT kxy - UX OIICHKH

1o BBIGOpO‘-IHBIM JaHHBIM.
JIMHEMHOMN perpeccum.

YpaBHeHust

UTOoro 108 16 32 60

4.2. Conep:xanue pa3iejioB TUCUUIINHBI

1 CEMECTP

Beenenue. [Ipeamer u Metonbl MmaTeMatnku. OnUcaHue OCHOBHBIX pa3fenoB Kypca. CTpyKTypa
Kypca 1 IPaBWIa pEUTUHIOBOU CUCTEMBL.

Paznen 1. DaemMeHTHI aaredpsbl.

1.1.

1.2.

YucnoBble MHOKECTBA, KOMILIEKCHbIEC uncia. Onpenenurenu II u I nopsiakos. BekTopsr:
OCHOBHBIC TMOHSTHUSA, CKaJspHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuTuyeckas reOMETpus: mpsiMas Ha TUIOCKOCTH, KpuBble I mopsiaka.

Marpuisl: JeiCTBHs HAJl MaTpULIAMU, IIPUBEICHUE K CTyIIEHYaTOMY BUAY U BUAy l'aycca.
Panr marpunbl. O6parnas matpuna. Teopema Kponekepa-Kamemnu. Permenue cucrem
JMHEHHBIX anredpanueckux ypaBHeHHHA. COOCTBEHHBIC YMCIa U BEeKTOpHl. KBanparndnble

(b OpMBL.

Pa3nesn 2. @ynknus oqHoi nepemenHoii. Ilpenen pynkuun. HenmpepbIBHOCTH QyHKIIUH.

2.1.

2.2.

2.3.

Oynaknus. CriocoObl 3amanus GyHKOUH. DaemeHTapHbie GyHKumud. [Ipenen dyHkmum B
tTouke. OqHOCTOpOHHHME TIpeaensbl. [Ipenenb Ha 0ECKOHEUHOCTH.

beckoHeuno manibie U OecKOHEUHO Oounblnve (YHKIMH, UX CBONCTBA M B3aMMOCBS3b.
OcHoBHbIE TEOpPEMBI O IIpenenax. IlepBbiil 1 BTOpol 3aMeyaTenbHbIe TPEAEIbL.
HenpepsiBHOCTD GyHKIIMM B TOUKE M Ha TpoMekyTke. CBoiicTBa (DyHKIIHI, HEMPEPHIBHBIX
Ha oTpe3kax. Touku pa3pbiBa GYHKIMU U UX KIACCH(PHUKAIIHA.

Paznen 3. IuddepennuanbHoe ucuuciaeHne PyHKIHUN 0OJHON MepeMeHHOMM.

3.1.

[Ipow3BogHas (GyHKIHUHM, €€ TEOMETPUUECKHMH M MEXaHWYECKUM CMBICI. YpaBHEHUS
KacatenbHOW u HopMmanu. IlpaBuna nuddepenmupoBanus. Tabmuma OCHOBHBIX
MIPOU3BOIHBIX.

3.2. MuddepeHnpyeMoCcTs (QYHKIMH: ONpPEIEICHUe, TEOPEMBbl O CBS3H HEIPEPHIBHOCTU U

muddepennmpyeMocT QYHKIIMH U C CyIIecTBOBaHHEM Mpou3BoaHo. Juddepenmman
¢byHKUMU: onpeneneHue, cBoiicTra. [Ipon3BoaHas CloXHON (QYHKIMH.

3.3. OcHoBHbIe TeopeMbl TuddepenimanpHoro ncunciaeHus: Poms, Jlarpanxa, Kommu. [TpaBuno

3.4.

JlonuTans (packpeiTe HeonpeaenaeHHocTel). [Ipon3BoiHbIE BBICIINX MOPSIKOB.

MOHOTOHHOCTh (PyHKLIMHU: oOmpeaeneHrue, HeoOXOAUMbIE M JOCTATOYHBIE YCIOBHS.
DKkeTpeMyM (YHKIMU: ONpeieTieHne, HE0OX0AUMBIE U IOCTaTOYHbIE YCIOBHUS. BBITYKIIOCTB,
BOTHYTOCTh M TOYKHM TmeperuOa rpaduka (QyHKIUU: ompeaeseHus, HEOOXOIUMBIE H
JOCTaTOYHBbIE YCJOBUS HX cymiecTBoBaHusA. OOmias cxema wucciaenoBaHus (yHKIMH,
MMOCTPOCHUE UX TPa(UKOB.
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Pa3nes 4. UnTerpanbHoe ucuucjIeHne (PyHKIMH OJHOM NepeMeHHOM.

4.1. [TepBooOpaznas ¢pyHkuus. HeompeneneHHbIM HHTETPaAT U €T0 CBOMCTBA. Tabymia OCHOBHBIX
MHTETPaJIoB.

4.2. Metonpl MHTETPUPOBAHUS: HEMOCPEIACTBEHHOE WMHTEIPUPOBAHME, METOJ TOJCTaHOBKH,
MHTETPUPOBAHUE T10 YACTSIM, MHTETPUPOBAHHE PALMOHAIBHBIX JpoOei, WHTErprUpOBaHUE
HEKOTOPBIX UPPALMOHATbHBIX U TPUTOHOMETPUUECKUX (PYHKIIHH.

4.3. OnpeneneHHbI HHTErpall, €r0 FEOMETPUUECKUN CMBICII, €ro cBoicTBa. TeopeMa o cpenHeM
3HaueHnn. Popmyna Hreiorona-JleiiOnuma. 3amMeHa NmepeMEeHHOW M WHTETPHPOBAHUE IO
4acTSM B ONPEJCIIEHHOM HHTerpajie. Briuucienue miomaneii miockux Guryp u o0bemMoB
TeJ BpalleHHs] C MOMOILIBIO ONPEAEICHHOr0 HHTerpaiga. HecoOCTBeHHBIE HHTETpabl:
oTpesieNieHus, CBOMCTBA, METObl BEIUNCIICHHUS.

2 CEMECTP

Paznen S. IudPepennuanbnoe ucuncienne GyHKIUl HECKOJIbKUX NePeMeHHbIX.

5.1. ®yHkuu AByX M 0OoJee TEpPEeMEHHBIX: OmpeaeNieHue, 00JacTh OmpeseNieHus, 00JIacTh
CYILIECTBOBAHMSI, FEOMETPUUECKas MHTEPIPETALMS, TUHUHM YPOBHS, U IIOBEPXHOCTH YPOBHS.
[Mpenen ¢ynkuuu B Touke. YacTHble NPOM3BOAHBIE (HA mpuMepe (QYHKIUU JBYX
TePEMEHHBIX ). HuddepennupyeMocTsb byHKIHH: ompeeeHue, CBSI3b
g hepeHIPYEMOCTH ¢ HEMPEPBIBHOCTHIO M C CYIIECTBOBAHUEM YaCTHBIX MPOU3BOIHBIX.
Hocrarounsie ycnoBus auddepentmpyemoctu GyHkimu. JuddepeHmpyeMocTs CI0KHOM
(GyHKIUY, TTOTHAS TPOU3BOTHASL.

5.2. luddepennman GyHKIUHA IBYX NMEPEMEHHBIX, €0 MHBapUaHTHOCTh. uddepenunpoBanue
GYHKIIMU OJHOW W ABYX TNEPEMEHHBIX, 3a/JIaHHON HessBHO. YacTHBIE TPOU3BOIHBIC U
nuddepeHnansl BBICHIMX MOPSAKOB. TeopeMa O paBeHCTBE CMEIIAHHBIX MPOU3BOIHBIX
(st QyHKIMH JBYX MEPEMEHHBIX ). AHATMTUYECKHH MpU3HAK royiHoro auddepennnana.

5.3. Tlpou3BojaHas 1O HANpaBIECHUIO: OMpeaesieHrne, popMyna Uil €e BIUYUCIeHUA. [ paaueHT u
€ro CBOMCTBA. DKCTPEMyMBbI (PYHKIIMH JIBYX MEPEMEHHBIX: ONMpEAeNeHUs, HEOOX0ANMOe U
JIOCTaTOYHOE YCJIOBHUS CYIIECTBOBAHUS HKCTpEMyMa. Y CIIOBHBINA SKCTPEMYM: OIpEIEICHHE,
METO]IbI HAXOKICHHS TOYEK YCIOBHOTO dKCTpeMyMa (TIPSIMOI METOJT U METO]] MHOYKHUTENEH
Jlarpanka). HaumOomblliee W HauMeHbIIee 3HA4YCHHS (QYHKIUM JIBYX TIEPEMECHHBIX B
3aMKHYTOH 00JIaCTH.

Pa3nes 6. KpaTHble nHTErpaJbl.

6.1. JIBOitHOI MHTErpall: ONpeIeSICHUE, TEOMETPUUECKUIN CMBICII, CBOMCTBA. TeopeMa o0 cCpeaHeM
3HAQ4YEHUM JABOMHOIO MHTETpasa. BeruncieHne IBOMHOIO HHTErpajia B 1EKapTOBOM CUCTEME
KOOpPJIMHAT.

6.2. BeruncieHue ABOMHOTO MHTErpana B MOJSPHON cucteMe koopauHat. MHTerpan Dinepa -
[Tyaccona. IlpunokeHus: TBOWHOTO MHTETpalia: BBIUYMCICHUE TIJIOMIAIN TIJIOCKOM 00JacTH,
o0beMa MUIMHAPUIECKOTO Tella, IUIOMAAN MOBEPXHOCTH, MACCHI TUIACTUHKH C 3aJaHHON
IJIOTHOCTBIO, KOOPAMHAT LIEHTPA TAKECTU MIIIACTUHKH.

6.3. TpoitHoli WHTErpas: ompeseleHrue, PU3NISCKU M TeOMETPUYECKH CMBICI, CBOWCTBA,
TEOpeMa O CpeHEM 3HAYECHHHU TPOMHOTO MHTErpaia. BeruucieHue TpOMHOro MHTErpaia B
JIeKapTOBOIl cHCTeME KOOpAWHAT, B IMJIMHIPUYECKHX U C(HEepUYeCKHX KOOpAMHATAX.
[IpunoxxeHuss TpPOWHOTO WHTErpaja: BBIYUCICHHE OOBEMa, MacChl Tela C 3aJaHHOMN
IJIOTHOCTBIO, KOOPJMHAT LIEHTPa TSKECTH TeNa.

Pa3nes 7. KpuBosnHeiiHbIe ¥ NOBEPXHOCTHBIC HHTEIPAJIbI.

7.1. KpuBoauHEHHBII HHTErpajl 10 KOOPAWHATAM: OTpeeicHue, GU3NISCKUNA CMBICT, CBOMCTBA.
Brruucnenue kpuBonmHeWHOro wuHTerpaiga. @opmyna s BBIYMCICHUS pabOTHl NpHU
IIEPEMEIIEHUU MATEPUAIBHON TOYKU B CHJIOBOM I10JI€ BOJIb HEKOTOPOTO ITyTH.

7.2. ®opmyna I'puHa A BBIYMCIEHUS KPUBOJIMHEWHOIO MHTETpasa M0 3aMKHYTOMY KOHTYDY.
He3aBucuMocTh KpHMBOJIMHEHHOTO MHTErpajia OT IMyTH MHTETPUPOBAHUA: HEOOXOAUMOE U
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JIOCTaTOYHOE YCIIOBUE HE3aBUCHUMOCTH, KpUTEPUN He3aBHUCUMOCTH. [loTeHIManpHoe noe,
MOTeHIaIbHas QYHKIUS U €€ BhIYUCIICHNUEe. Boruncnenne KpuBoJMHEITHOTO HHTErpaia, He
3aBUCSILErO OT IyTH UHTErPUPOBAHMUS.

7.3. TIoBepXHOCTHBIM WHTETPAJl: onpeaeiacHue, PU3NUECKU CMBICT, BBIYMCICHUE B JIEKAPTOBON
cucreMme koopauHat. Teopema ["aycca-Octporpaackoro. @opmyina Crokca.

3 CEMECTP

Paznen 8. Inddepennuanbubie ypaBHeHHS EPBOro MOPsAKA.

8.1. uddepeHuunanbupie  ypaBHEHUS: OIpelelieHHe, TOpsIOK, pelieHHe, TeopeMa
CYIIECTBOBAaHUS W €IWHCTBEHHOCTH pemeHusa. 3agada Komm. Juddepennuanbabie
YPaBHEHHUSI C PA3ACIAIOLMMUCS EPEMEHHBIMU.

8.2. OmgHOpOJHBIE YpaBHEHHUS MEPBOrO MOPsSAIKA: ONPEACICHUE U METOJ pemieHus. JInHelnHbie
YpaBHEHMsI HOpSAAKA MOPAJKA: ONpPEAEICHUE U METOJ pelleHus. YpaBHeHUs bepHyinu:
oTpesieNIeHUEe U METO]1 PEeIIECHUSI.

8.3. JuddepennumansHuple ypaBHEHHUs B MOJHBIX AuQQepeHnnanax: omnpeaeaeHue U METo[
pemienus. HTerpupyromuii MHOKUTENb: ONpeeTIeHIe, CBeIEHUE K YPAaBHEHHUIO B MOJTHBIX
muddepeHnmanax ¢ NOMOIIbI0 HHTETPUPYIOLIETO MHOXKHUTEJIS.

Pa3nen 9. ludgdepennnanbHbie ypaBHeHHs] BTOPOT0 NMOPSAKA.

9.1. IuddepeHunanbaple ypaBHEHUS BTOPOTO TOPSJIKA, JOMYCKAIOIINE TMOHMKCHHE TOPSIKA.
Jluneiinsle quQQepeHranbHble YpaBHEHUS BTOPOTO MOPsAKA: ONpe/esieHHe, OHOPOIHbIC
Y HEOJTHOPOJHBIC JINHEHHBIE ypaBHEHH. CBOMCTBA pELICHU.

9.2. Jluneitnas He3aBrucuMOCTh pyHKIMi. Onpenenurens Bponckoro u ero coiicrsa. Teopemsl o
CTPYKType OOIIMX pEeIIeHUNd JIMHEHHBIX OJHOPOJHBIX M JIMHEWHBIX HEOJHOPOIHBIX
muddepeHIMaIbHBIX YPaBHEHUH BTOPOTO nopsiaka. OyHaaMeHTalbHas CUCTeMa PelIeHUi
JUHEHHOr0 0THOPOAHOTO AU(dEepeHIINaTbHOTO YpaBHEHUS BTOPOT0 MOPSAKA.

9.3. JIunelinble oqHOPOAHBIE MU depeHIInalbHbIe YPaBHEHUSI BTOPOTO OPsIIKA ¢ TOCTOSHHBIMU
kod(duimentamMmu: Meton OWiepa I pEIIeHUs OTUX ypaBHeHWH. JIuHelHbIe
HEOJHOPOAHbIE TU(epeHIINaIbHbIE YpaBHEHHSI BTOPOrO TMOpSAKAa C TOCTOSHHBIMU
Kod(puimeHTaMu: METOI MoAOOPa YaCTHOTO PEUISHHUS TOTO YPaBHEHUS C MPABON YaCThIO
CIELIMAJILHOTO BU/Ia U METOJ] BapHUallii IPOU3BOJIbHBIX TOCTOSHHBIX.

9.4. JIuneitasie quddepeHnnanbHble YPaBHEHHI 71-TO TIOPSJIKA: CBOMCTBA pEUIEHUN, TEOPEMBI O
CTPYKType OOIIEro peuieHus. AJNTOPUTM IOCTPOCHHUS OOILEro pemeHus JIUHEHHOTro
mudGepeHIaTbHOTO YPaBHEHHUS 1-TO TIOPAJIKA C MIOCTOSTHHBIMU KO3 purreHTamu.

Paszgen 10. Cucremsbl nuddepeHnnaabHbIX YPAaBHEHU.

10.1. Cucremsl nuHeHHbIX auddepeHnnanbHbIX YpPaBHEHUH TIEpBOro IMOpsAKa, pELIeHHE
METO0M HCKIIIOYEHHUS.

10.2. Cucremsl TMHEHHBIX TU((EepeHInANTBHBIX YpaBHEHUN MTEPBOTO MOPSAAKA, METO BapHallUuU
IIPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JMHEWHBIX OJHOPOJHBIX YPAaBHEHHH IEpPBOroO
NopsiiKa ¢ TOCTOSHHBIMU K03 huItmenTamu, MeTo/ Ditnepa.

10.3. Cuctembl JTUHEHHBIX HEOJAHOPOMHBIX TU(DPEpEHINATPHBIX YPAaBHEHUH C TOCTOSHHBIMU
KO3 PHUIHEHTaAMH.

Pa3nes 11. YuciaoBble 1 pyHKIMOHAJIBHBIE PSIbI.

11.1. YwucnoBble psabl: OCHOBHBIE IOHATHS, CXOJUMOCTh psna. HeoOXomumplii mpu3HAK
cxoaumocTH pana. CBoiicTBa cxondmuxcs psaaoB. JlocraTouHble MPU3HAKU CXOIUMOCTU
3HAKOMOJIOXKUTENBHBIX PSANOB: HMHTETpAIbHBIA INMpu3HAK Komm; mpusHaku CpaBHEHMS
psanoB; mnpusHak J[lanmambGepa; paaukaneHbli npu3Hak Komm. Psager  dupuxie.
3HaKkoYepeMyIOMUNCS Psa: onpeaenenue, npusHak Jleitoauna. AGCOMIOTHAS M YCIOBHAsS
CXOAMMOCTD 3HaKOIIEPEMEHHBIX PSI/IOB.
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11.2. ®ynkuuoHansHble psaabl. CTeneHHbIE psAAbL: OmpeneneHue, Teopema AOens, MHTEepBal
CXOAMMOCTH, PaANyC CXOAUMOCTH. CBOMCTBA CTENECHHBIX PSIOB.
11.3. Pansr Teiimopa u MakiiopeHa: omnpezaeneHue, yciloBus cXoaumocTu psana Teinopa k
MCXOIHOI GyHKIMH. JleMMa [;,, % =0 A Vx € R . JlocTaTouHbIE YCIOBHS CXOUMOCTH
n!

n—om

psana Teimopa. AsroputMm pasznoxeHus ¢(yHkoum B psig MakiopeHa. OCHOBHBIE
pasnoxenus ymkumit: e, sinx, cosx, In(l1+x), (I+x)", arctgx , arcsinx B psn

Maknopena.

11.4. Paznoxenue Qpynkuuii B psa Telaopa ¢ MOMOIIBI0 OCHOBHBIX pa3nokeHui. [Ipumenenue
CTENIEHHBIX  PAJOB:  NPUOJMKEHHBIE  BBIYMCIEHUS, NPUOJIMIKEHHOE  pelleHHUe
mudQepeHranbHbIX YPaBHEHUH.

4 CEMECTP

Pa3nea 12. Teopusi BeposiTHOCTeli. CirydaiiHble BeJIMYMHBI M UX 3AKOHBI pacnpe/e/eHusl.

12.1. Cny4aiiHple, AOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS. Buibl ciydallHbIX COOBITHIA:
COBMECTHBIE U HECOBMECTHBIE, TPOTHBOIOJIOXKHBIE COOBITUS. Anredpa coOBITHI: CyMMa,
MIPOM3BEICHNUE COOBITHI. DeMeHTapHbIe COOBITH (McX0b1). Kitaccuueckoe onpeneneHne
BeposATHOCTH. CBONCTBA BEPOSTHOCTH CIYy4alHOTO COOBITHSI.

12.2. TeopeMbl BEpPOSITHOCTEW: CIOKEHUE BEPOSITHOCTEM COBMECTHBIX M HECOBMECTHBIX
COOBITHI; TPOU3BEICHNUS BEPOSTHOCTEH 3aBUCUMBIX M HE3aBUCUMBIX COOBITHUH. Y CIIOBHAs
BEpOATHOCTH. Teopema o mosiHoW BeposTHOCTH. PopmyJibl baiteca.

12.3. IToBropusle ucnbitanud. Popmyna bepnyinu. JIokanbHass U MHTETpalbHAs TEOPEMBI
Myagpa-Jlamiaca. ®opmyna Ilyaccona.

12.4. CnyuaiiHas BelMYMHA: ONPEICIICHNE BUBI CIy4YailHbIX BEIUYMH. J{MuCKpeTHas ciayvaiiHas
BEJIMYMHA: BEPOSITHOCTHBIN psifl, PyHKLUS pacnpeneneHus. MaremaTuueckoe OXHJaHKe,
JUCHepcuss U CPEOHEKBAaAPATUYECKOE OTKJIOHEHHE, M HUX CBOMcTBa. buHOMManmbHOE
pacnpenenenue, 3akoH Ilyaccona st AUCKPETHOM CiIy4yalHOW BEJTMYUHBI.

12.5. HenpepbiBHast ciry4aiiHas BeTUYMHA: (QYHKIUS IUIOTHOCTH BEPOSTHOCTEH M ee CBOICTBA,
(GyHKIMS pactpeaesIeHus STOW ClIydyailHON BEIMYUHBI B €€ CBOMCTBA. CBSA3b MEXTY STUMH
¢byHkuuaMu. BeposTHOCTH TONMazaHuss HENPEPHIBHOW CIy4yailHON BeNMMYMHBI Ha
HEKOTOPBIA TPOMEKYTOK. PaBHOMEpHBI 3aKOH paclpelesieHHs, €ro mnapaMeTphl.
HopmanpHbiii 3aK0H pacripesienieHus], ero napaMeTpsl U GOpPMYIIbIL.

Pasznen 13. MaremaTuyeckasi CTAaTUCTHKA.

13.1. 3agaum MaTeMaTUYeCKOW CTAaTUCTUKU. [ eHepanbHas W BHIOOPOYHAS COBOKYITHOCTH.
Cratuctuueckuii psig  BBIOOPOYHOM  COBOKYNMHOCTH  (BBIOOpKHM). VIHTepBaIbHBIN
CTATUCTUYCCKUU psAM BBHIOOPKH (mpu OoibIux oObeMax BbIOOpKH). [loauroH dactoT
CTaTUCTHUYECKOTO PACIPECIICHHUS BHIOOPKH.

13.2. ToudeuyHble CTATUCTUYECKHUE OLIEHKHU MTapaMETPOB PACIPEACICHUS UCCIEAYEMOU CITydyaliHOU
BEJIMYMHBI: CpelHEe apU(PMETUUYECKOe CTAaTHCTUYECKUX 3HAYCHHH, BBIOOpOUHAs
oucrepcusi, UcCOpaBiieHHass  BblOopouHast aucrepcus. OCHOBHblE  TpeOOBaHUA,
npeabsBiAsieMble K TOUYEYHBIM OLEHKaM. lHTepBanbHbIE OLEHKH MapaMeTpoB
pacnpezieNieHus: uccaeayeMon ciydaifHOM BeIMUYMHBI (B IPEANONI0KEHNH, YTO OHA UMEET
HOpPMaJIbHOE pacIpe/iesIeHHe CIIy4ailHOM BETWYMHBI) MHTEPBAJl MAaTEeMaTH4YE€CKOTO
OKUJAHUS TPU U3BECTHOM NHCIEPCUM W HEU3BECTHOM, OBEPUTEIbHBIA MHTEpBAN JJIs
CPEIHEKBAAPATUYECKOTO OTKJIOHEHHUS.

13.3.  IIpoBepka cTaTUCTHUECKUX THUIOTE3: (OPMYJIUPOBKA OCHOBHOW W KOHKYPHPYIOIIEH
TUIIOTE3bl. Y POBEHb 3HAYMMOCTH. BBIOOp KpuTepus sl IPOBEPKH OCHOBHOM THIIOTE3BI.
[IpoBepka rumnoTe3sl 0 PaBEHCTBE AUCIIEPCUH ABYX MeHEpaIbHBIX COBOKYITHOCTEH MO ABYM
BbIOOpKaM u3 HUX. [IpoBepKka rMIOTE3bl O PaBEHCTBE JIBYX CpeIHUX (IIPU U3BECTHOU U
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HeusBecTHOM nucrnepcun). [lpoBepka TUMOTE3bl O HOPMAJIBHOM PACIPEICICHUN
(xputepmii [Tupcona).

13.4. DneMeHThI TEOpUU KOPPEISIIUU. (X Y )- CUCTEMA JIBYX CIyYalHBIX BEJIMUWH (JIByMEpHas
cilyyaiiHasi BEJIMYKMHA). 3aBUCUMOCTb MEXKIY COCTaBISIOMMMHU X U Y — OCHOBHAs 3a7a4ya
xoppensiuy. Kosdduiment koppensiuu 7, n KOppeIsIMOHHEI MOMEHT &, - HX OLIEHKH
o BBIOOPOYHBIM AaHHBIM. [IpoBepka TMIOTE3bl O CYIIECTBOBAHUU KOPPEISIIMOHHOM
3aBUCUMOCTH MEky X U Y. YpaBHEHHUs JIMHENHOM perpeccuu Y Ha X 1 X Ha Y B ciydae
HaJIM4Ms KOPPEISLUOHHON 3aBUCUMOCTH.

5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUAM K
PE3YJIbTATAM OCBOEHMA JUCIUITJIMHDbI

14



B pe3yibTaTe 0CBOEHUSI TUCHMIIMHBI CTYIEHT J0JI7KEH Pasnennt
1 2 3 4 5 6 7 8 9 10 11 12 13
3HaTh:
- OCHOBBI JU(GEpEeHINATbHOIO M HHTErPAJIbHOTO  HCUHUCIEHUs, | + + + + + + + + + + + + +
mudepeHIMaNTbHBIX ~ ypaBHEHWUW,  TCOPUU  BEPOATHOCTEH |
MaTEeMaTHUYeCKOM CTaTUCTHUKH,
- MAaTEMaTUYECKHUE TEOPUU M METOJIbI, JIEKAIIUE B OCHOBE MOCTPOCHUS | + + + + + + + + + + + + +
MaTeMaTHUYECKUX MOJICIICH;
- OCHOBBI MPUMEHEHUSI MATEMAaTUYECKUX MOJIECJICH U METOJIOB. + + + + + + + + + + + + +
YMeTh:
- BbIOMpaTh MaTeMaTUYECKHE METOIbI, IHPHUTOAHBIE JUIS pEIlCHHs | T + + + + + + + + + + + +
KOHKPETHOM 3aJa4H;
- HCIIOJB30BaTh MaTeMaTHYECCKHE IIOHATHS, METOABI W Mojaenud Jisg | + + + + + + + + + + + + +
OMMCaHUs Pa3IMYHBIX IPOLECCOB;
- BBIABJIATH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, JIieXKallue B OCHOBE | + + + + + + + + + + + + +
KOHKPETHBIX MPOIECCOB;
- HCIIOJIB30BAaTh OCHOBHBIE METO/IbI CTATUCTUYECKOM 00paObOTKU JaHHBIX; | T + + + + + + + + + + + +
- IPUMEHATh MATEMAaTUYECKUE 3HAHUS HA MEXAUCLUIUIMHAPHOM YpOBHE. | + + + + + + + + + + + + +
Baanern:
- OCHOBaMHU (YHIAMEHTAIBHBIX MAaTEMaTHYECKUX TEOPHH M HaBpikamu | + | + [ + | + | + | + ¢ + | + ¢ + | + | + | + | +
WCIIOJIb30BaHUsI MATEMAaTHUECKOTr0 anmnapara;
- METO/IAMM CTATUCTHUUECKOH 00pabOTKU HH(OPMAIIUH. AN I e A I L R L e e
B pesynbrare ocBOCHUS AUCITUIUIMHBI CTYACHT JIOJDKEH MTPUOOPECTH CIEAYIONINEe 00uienpodheccuonaibHovle KOMREemeHyuu U UHOUKAMOPblL UX
00CIMUIICCHUA:
Kon n Kox u HaumMeHOBaHMe MHAMKATOPA
HaumeHnoBanne OIIK pocTikenus OIIK
OIIK-1. Criocoben OIIK-1.1. 3HaeT METOALI MATEMATUUECKOTO + + + + + + + + + + + |+ +
pemarh 3a1a4n aHaM3a, MOJICIIMPOBAHUS, OCHOBBI
npodeccnoHanbHOM €CTECTBEHHBIX HAyK U OOIIEHHKEHEPHBIX
JIEeITEIBHOCTH, JUACIUATUINH;
MIPUMEHSS METO/IbI OIIK-1.2. Ymeer pemmaTh 3a1auH, + + + + + + + + + + + |+ +
MOJICIIUPOBAHUS, OTHOCSIIUECS K TPo(ecCHOHATbHON
MaTeMaTU4eCKOro NeSITEIbHOCTH, IPUMEHSISI METO]IbI




aHaJm3a,
€CTECTBEHHOHAYYHbBIC
1 OOIIIeMHKEHEPHBIE
3HAHHS

MOJIETIMPOBAHMUS, MATEMATUYECKOTO aHAIN34,
€CTECTBEHHOHAYYHbBIC U OOIIEHHKEHEPHBIC
3HAHUS;

OIIK-1.3. Bnageer MeToaMu pelieHUs 3aaa4
npodecCHOHAEHOM IeATEIbHOCTH, PUMEHSIS
METObl MOACIIUPOBAHHS, MATEMAaTUUECKOTO
aHaJIn3a, CCTCCTBGHHOHay‘-IHBIe nu
0OIIenHKEHEPHBIC 3HAHUS

OIIK-4. Ciocoben
MIPOBOTUTH
WU3MEPCHUS U
HaOmoeHus B cepe
npodeccrnoHaIbHOM
NeSITeTbHOCTH,
o0OpabaTeIBaTh U
MPECTABIIATh
AKCIICPUMCHTAJIbHBIC
TaHHBIC

OIIK-4.1. 3HaeT OCHOBBI METPOJIOTUH U
MaTEeMaTH4eCKON CTaTHCTHUKH,

OIIK-4.2. VYmeer cucremMarusupoBaTb U
aHAIM3UPOBaTh pE3yJbTaTbl (QPU3MUYECKUX U
XMUMHUYECKHX O3KCIIEPUMEHTOB, HaOII0/IeHU,
MU3MEpPEHUH, a TaKXe pPe3yJbTaTbl pacuyeToB
CBOMCTB BEILIECTB U MAaTEpPUAJIOB;

OIIK-4.3. YMeeT coCcTaBIISITh OTYSTHI 10O
y4e0HO-HUCCIIEeIOBATEIbCKON eI TEIbHOCTH,
BKJTIOYAs aHAJIM3 YKCIIEPUMEHTATbHBIX
pe3y.]'H:TaTOB, COITIOCTABJICHUS UX C U3BBCCTHBIMHU
aHaJIoramu;

OIIK-4.4. Bnaneer HaBbIKaMH (OPMHPOBAHUS
J€MOHCTPALIUOHHOT O Marepuaia u
IIPEICTaBICHUS pe3yJIbTaToOB cBOEH
UCCIIEI0BATENIBCKON JEATEIbHOCTH Ha HAyYHbIX
KOH(EpEeHIUIX, BO BPEMSI MPOMEKYTOUHBIX U
UTOTOBEIX aTTECTAIAI
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6. IPAKTUYECKHUE 3AHATUA

6.1. IlpumepHbIe TeMbI NPAKTHYECKUX 3aAHATHI N0 IUCHUIIHHE.

Ne n/mm

Ne paznena
JTUCIHUTLTNHDI

Tembl npakTHYeCKUX (CEMUHAPCKUX) 3aHATHI

Yacewl

1 cemecTp

1.1

IIpakTnyeckoe 3ausitue 1
UYucnoBble MHOKECTBA, KOMILIEKCHBIE uncia. OnpenennTeny
IT u III mopsiaKoB.

1.1

IIpakT4eckoe 3ansTHE 2
BekTopbl: OCHOBHBIE MOHSATHSA, CKaISIPHOE, BEKTOPHOE U
CMEIIIaHHOE NPOU3BECHUE BEKTOPOB.

1.1

IIpakTnyeckoe 3ansiTue 3
Anamutnueckas reoMeTpusa: npsaMas Ha IJIOCKOCTU, KPUBLIC
Il nopsnka.

1.2

IIpakTH4eckoe 3ansaTHE 4

Marpuipl: AEHCTBUS HAJ MATpUIlaMU, MPUBEICHHE K
CTyneH4aroMy Buay u Buny laycca. Panr wmarpuusl
O6parnas matpuna. Teopema Kponekepa-Kanemm.

1.2

IIpakTHyeckoe 3ansATHE S
Pemenue cucreM NTUHEHHBIX alreOpanyecKuX ypaBHEHUH.
CobcTBennble yncia 1 BeKTopbl. KBagpaTuunslie GOpMBI.

2.1
2.2

IIpakTnyeckoe 3ansiTue 6

OyHKIH: 00J1aCTh ONpeAeNeHus, YETHOCTh, HEUETHOCTb,
TOYKH [IEPECEUEHHUSI C OCAMH KOOPAUHAT. JJIE€MEHTapHbIE
GYHKIIUM, UX CBOWCTBA U rpaduKu. BeauciaeHus npeienon
GYHKIHA ¢ TOMOIIBIO alre0panvecKux mpeoopa3oBaHUM.

23

IIpakTH4yeckoe 3ansaTHe 7
Beruuciienue npenesnos ¢ MOMOIIBIO IEPBOTO U BTOPOTO
3aMCUATCIIbHBIX MMPCACIIOB.

KonTposabHas padora Ne 1

3.1

IIpakTnyeckoe 3ansiTue 8

[IpousBoaHas: onpeneieHUe, TEOMETPUUECKUIN CMBICII.
[TpaBuna muddepennmpoanus. Tabauiia MpOU3BOIHBIX
3JIEMEHTAPHBIX (YHKIUH.

10

3.2

IIpakTuyeckoe 3ansiTue 9
[Tpou3BoiHAS CIIOKEHHON (YHKITHH.

11

32

IIpakTnyeckoe 3ansiTue 10
[IpousBoaHas Beiciiero nopsaka. Juddepennuan GpyHKuuu.

12

33

IIpakTnyeckoe 3ansiTue 11
Brluucnenus mpeaesios ¢ NOMOLIBIO npasuiia Jlonurais.

13

34

IIpakTnyeckoe 3ansitue 12
Haxoxnenust acumnrot pynkuuu. MccnenoBanue GyHKINN
Ha MOHOTOHHOCTH M 9KCTPEMYMBI.

14

3.4

IIpakT4eckoe 3ansaTHe 13
HccnenoBanue GyHKINH Ha BBITYKJIOCTh, BOTHYTOCTb,
TOYKH meperuoa.

15

34

IIpakTnyeckoe 3ansiTue 14
[TonHOE BccnenoBanue GYHKIMU B MOCTpoeHHE e€ rpaduka.

16

KonTpoJsbHasi pabora Ne 2

(8]

17

4.1

IIpakTnyeckoe 3ansiTue 15




Tabnuia ocHOBHBIX HHTErpanoB. HemocpencTBeHHoe
(TabIMYHOE) MHTETPUPOBAHUE.

18 4.1 IIpakTyeckoe 3ansaTHe 16
NHTerpupoBanne METO0M NMOABEICHHS MO 3HAK 2
Qg depeHImana 1 METOI0OM Pa3ioKeHHusl.

19 4.2 IIpakTnyeckoe 3ansiTue 17 )
Huterpuposanue 3aMeHO. MIHTErpupoBaHue 10 YacTsM.

20 4.2 IIpakTnyeckoe 3ansiTue 18 )
HuTerpupoBanue paliMoHAILHBIX IpPOOEH.

21 4.2 IIpakTnyeckoe 3ansitue 19.
HHTerpupoBanyue HEKOTOPBIX UPPALMOHAIIBLHOCTEN. 2
HHTerpupoBanne TPUTOHOMETPUIECKUX (DYHKITHA.

22 4.3 IIpakTyeckoe 3ansaTue 20 2
OnpeieIeHHbIN HHTErpaJl.

23 4.3 IIpakTnyeckoe 3ansiTue 21 )
HecoOcTBeHHBIE HHTETPAIBI.

24 KonTpoabHas padora Ne 3 2

nurTror 48 yacoB
2 cemecTp
Ne paznena
Ne n/m UMCIMTLIHHBI Tembl npakTHYeCKUX (CEMUHAPCKUX) 3aHATHI Yacel

1. 5.1 IIpakT4eckoe 3ansaTue 1.
[ToBTOpenwue: nuddhepeHImpoBaHNEe U HHTETPUPOBAHUE 2
($YHKIMU OJTHOHM MepeMeHHOM.

2. 5.1 IIpakTnyeckoe 3ansiTue 2.
YacTtHble TPOU3BOJHBIE PYHKIIUH 2-X U 3-X MIEPEMEHHBIX. 2
[Tomabii uddepennman GyHKIuM 2-X MepeMEHHbBIX.

3. 5.2 IIpakTH4eckoe 3ansaTHE 3.
[TpousBoanHbIe crokHOU GyHKIMK. [lomHAs Tpor3BOAHAS. 2
JuddepenumpoBanue GpyHKIINHN, 33JaHHON HESBHO.

4. 5.2 IIpakTH4eckoe 3ansTHE 4.
YactHble TpOU3BOIHBIC U TU(PEpPEHITNATBI BBICIITHX 2
HOPSIKOB.

5. 5.3 IIpakTnyeckoe 3ansiTue 5. )
[Ipon3BoiHas IO HAIPABJICHUIO U I'PAJMEHT.

6. KonTposabHas padora Ne 1 2

7. 53 IIpakTu4eckoe 3ansitue 6. )
DKCTpeMyM (PYHKIIUHU 2-X IEPEMEHHBIX.

8. 53 IIpakTuyeckoe 3ansitue 7. )
Y CJIOBHBIN SKCTPEMYM.

9. 6.1 IIpakT4eckoe 3ansaTHe 8.
JIBOWHOM MHTErpai: MEPEX0] K MOBTOPHOMY HHTETpay, 2
M3MEHEHHUE NopsaKa MHTerpupoBanus. [Ipumepsl.

10. 6.1 IIpakTnyeckoe 3ansiTue 9.
BeruuciauTe ABOMHONM HHTErpaJl B IEKApTOBOM CUCTEME 2
KOOPJAMHAT.

11. 6.2 IpakTnyeckoe 3ansitue 10.

6.3 BpruucauTs ABOMHONW MHTErPAJl B MOJISIPHOU CUCTEME 2

koopauHar. [IpusioxeHusi ABOMTHOTO UHTErpala.

12. KonTpoJsbHas pabora Ne2 2
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13.

7.1

IIpakTyeckoe 3ansaTue 11.

KpuBonuHelHbIH HHTETpaj MO0 KOOPAWHATAM (BBIYUCIICHUE).
Brrancienue paboTsl 10 MepeMenieHHI0 MaTepralbHOM
TOUYKH B CUJIOBOM IIOJIE.

14.

7.2

IIpakTyeckoe 3ansaTHe 12.
Beruuciienue KpuBOJIMHEHHOT0 HHTETpaja M0 3aMKHYTOMY
KOHTYPY ¢ moMoIbio ¢popmysl I'puHa.

15

7.3

IIpakTnyeckoe 3ansitue 13.

Brluuciaenue KpuBOJIMHENHOTO UHTETpaja, HE3aBUCSILETO OT
IyTU UHTErPUPOBaHUS (C TOMOILBIO BEIOOpA ONTUMAIBHOIO
IYTU WU C TOMOIIBIO NOTEHIIMAIBHON PYHKIIUH).

16

KonTposabHas padora Ne3

nTor

32 yaca

3 cemecTp

Ne n/m

Ne paznena
JTUCIHUTLINHDI

Tembl npakTHYeCKUX (CEMUHAPCKUX) 3aHATHI

Yacel

1.

8.1

IIpakTnyeckoe 3anstue 1.

[ToBropenue unrerpuponanus (1 yac). Pemenue
nudepeHIMaIbHBIX YPABHCHHUH C pa3IeIsOIUMHCS
EPEMEHHBIMH.

8.1
8.2

IIpakTnyeckoe 3ansTue 2.

Pemenune ogaopoanbix auddepeHnnanbHbIX ypaBHeHu# [-ro
nopsiika. Pemenue muHEHHBIX auddepeHInaaIbHbIX
ypaBHeHul bepHysuin.

8.3

IIpakTnyeckoe 3ansiTue 3.
VYpaBHeHUS B MOJHBIX HuddepeHnanax u J0ImyCKalommux
MHTErPUPYIOIIN MHOXHUTENS Bua (X)) u W(y).

8.3

IIpakTH4eckoe 3ansaTHE 4.
Pelienune pa3nuyuHbIX ypaBHEHUM [-ro mopsaka aist
IOJTrOTOBKU K KOHTPOJIbHOM paboTe.

KonTpoasHas padora Nel

9.1

IIpakTnyeckoe 3ansTue 5.
Pemenne nugdepennmansubix ypasuenuii I -ro mopsxa,
JIONYCKAIOIINX MOHIKEHUE TTOPSIIKA.

9.2

IIpakTH4eckoe 3ansaTHE 6.
Pemenune JIOAY II -ro nopsiaka ¢ moCTOSHHBIMU
kodduimenTamu o meroxy Diinepa. Pemenne JIHJY 11 -

o ax
ro nopsjKa ¢ mpaBoit yacTeio Buaa P, (x)-e™ .

9.3

IIpakTnyeckoe 3ansiTue 7.
Pewrenne JIHAY 11 -ro nopsnka ¢ mpaBoi 4acTbIO BUAA

e™ - (Acosbx + Bsin bx).

94

IIpakTnyeckoe 3ansiTue 8.
Meron Bapranuu npou3BoIbHBIX NOCTOSIHHBIX it JIH/Y 11
-TO TIOPSJIKA C MIOCTOSTHHBIMU KO3 purreHTamu.

10.

10.1
10.2

IIpakTH4eckoe 3ansaTHE 9.

Pemenue cucreM nuHEHHBIX TUdPEpeHITHATBHBIX
ypaBHeHHi [-ro mopsiika ¢ MOCTOSHHBIMU K03 hUITeHTaMu.
Merton uckitoueHusi. Meron Dusiepa 1uisi OTHOPOIHBIX
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JIMHEUHBIX CUCTEM, JAJIEE ISl HEOTHOPOIHOM CUCTEMBI.
Meto Bapualiuy NpoOU3BOJIbHBIX MOCTOSIHHBIX.

11. KonTpoJsbsHas pab6ora Ne2 2
12. 11.1 IIpakTnyeckoe 3ansitue 10.

UwncnoBsIe psiibl: OCHOBHBIC TTOHSTHS, OOIIUH YJIcH,

YaCTUYHAS CyMMa, MOHSITUE CXOAUMOCTH PAa. 2

Heo6xoanuMelii mpU3HaK CXOAUMOCTHU. VIHTErpaibHbIN
npusHak Kommy.

13. 11.2 IIpakTyeckoe 3ansaTue 11.
HccnenoBanue cXoAMMOCTH 10 TTPU3HAKAM CPaBHEHUS 2
psmoB u npusHaky JlamamoGepa.
14. 11.3 IIpakTnyeckoe 3ansitue 12.
HccnenoBanue cXoAMMOCTH 3HAKOUEPETYOLIMXCS PSJIOB 110 )
npu3HaKy JleliOHuma. AGCOIIOTHAS M YCIIOBHAS CXOIUMOCTh
PSIOB.
15. 11.4 IIpakTnyeckoe 3ansatue 13. )
CreneHHOM psijl, HAXOXKACHUE €ro 00JIACTH CXOAMMOCTH.
16. KonTpoJubsHas pabora Ne3 2
uTor 32 yaca
4 cemecTp
Ne Paszgena .
Ne i/ AHCHHILTHHBI TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH Yackl
1. 12.1 IIpakTnyeckoe 3ansTHe 1. )
Pemenue 3a1a4 mo KOMOMHATOPHUKE.
2. 12.1 IIpakTnyeckoe 3ansTHe 2.
JeiicTBus Han coopiTusaME. Kitaccuaeckoe onpeienieHne )
BEPOSTHOCTH COOBITHS, BBIYUCICHNUE BEPOSITHOCTH
CITY4aitHOTO COOBITHSI.
3. 12.2 IIpakTuyeckoe 3ansaTue 3.
Brruucnenue BeposTHOCTEH ClydaifHbIX COOBITHIA € 2
ITOMOILIBIO TEOPEM BEPOSITHOCTEM: CYMMBI U
IPOU3BEACHUS COOBITHI, TPOTUBOMOIOKHBIX COOBITH.
4. 12.2 IIpakTuyeckoe 3ansTue 4. )
Teopema nonnoi BepositHocTd. Dopmyiia baiieca.
5. 12.3 IIpakTuyeckoe 3ansTHe 5.
[ToBTopHBIe cOOBITHS. Popmyna bepuymnu. JlokanbHas u 2
uHTerpasbHas popmyna Jlammaca. @opmyna [lyaccona.
6. KonTtposabHnas pabora Ne 1 2
7. 12.4 IIpakTuyeckoe 3ansTue 6.
JluckpeTrHas ciaydaliHas BEJIMYMHA: BEPOSATHOCTHBIN PsL,
(GyHKIHS pacrpeieIeHus] BEPOATHOCTEH, YHCIIOBbIE 2
XapaKTEePUCTUKUA. bBUHOMUHAIIBHBIN 3aKOH pacIpeieiICHUs
1.c.B. 3akoH Ilyaccona.
8. 12.5 IIpakTnyeckoe 3ansTHe 7.
HenpepsiBHas cirydaitHas BenmuuuHa: QyHKIHS
IUIOTHOCTH BEPOSATHOCTEH, (YHKIMA pacipeesieHus 2
BEPOSITHOCTEM, UNCIIOBBIE XapAKTEPUCTUKH.
PaBHOMEpHBIN 3aKOH pacIpeNeiICHUs H.C.B.
9. 12.5 IIpakTuyeckoe 3anstue 8. 2
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HopmaibHblli 3aKOH paclpeeeHus H.C.B.: HaX0XKACHUE
¢byukuun F(x) o nanHo# f(X) u HAOOOPOT, YUCIIOBBIC
XapaKTEPUCTHKH, BEPOSITHOCTD IIONAJJaHus C.B. B
3aaHHBIA TPOMEKYTOK.

10. KonTtpoJsbHasi padora Ne 2 2

11 13.1 IIpakTuyeckoe 3ansaTue 9.

HauanbHast 00paboTKa CTaTUCTHYECKUX JaHHBIX:
CTATUCTUYCCKUN (BapUAIMOHHBIN) PSIl, SIMITUPUUIECKAS
(byHKIMA pacnpeaesieHus 4acTOT, HOJIUTOH YacToT.
HNHTepBanbHbIl CTATUCTUYECKUH Psifl, THCTOTpaMMa
9acToT.

12. 13.2 IpakTuyeckoe 3ansarue 10.

ToueuyHble OLIEHKH MapaMEeTPOB paCTIpeCICHUS
TeHEPATbHOW COBOKYITHOCTH, (POPMYJIBI JUIsl 3TUX OIICHOK. 2
Meron yClI0BHBIX BapUaHT I YIIPOILLEHUS pacyeTa
OLICHOK.

13. 13.2 IIpakTnueckoe 3ansaTue 11.

[TocTpoenust ToBepUTENbHBIX HHTEPBAJIOB AJI1 HCTUHHOTO
MAaTCMaTUUYCCKOT'O OXKXUJaHUS, ITPU HU3BECTHOU U 2
HEU3BECTHOM JUCIEPCUH T'€HEPATIbHON COBOKYITHOCTH U
JUISL CPEJTHET0 KBAIPaTHUECKOI0 OTKJIIOHEHMUSI.

14 13.3 IpakTuyeckoe 3ansaTue 12.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3: a) PABEHCTBA
JUCIIEPCUI IBYX HOPMAJIbHBIX I'€HEPaIbHBIX
COBOKYITHOCTEH, 0) paBeHCTBA MaTEMaTHIECKHIX
O0XKMJAHUW JIBYX HOPMaJIbHBIX T€HEPATbHBIX 2
COBOKYITHOCTEW C U3BECTHOM U HEU3BECTHOU JUCIIEPCUEH,
B) paBEHCTBAa MAaTEMAaTHUYECKOI0 OKUJaHHsI HOPMaJIbHOM
reHepaJbHON COBOKYITHOCTH HEKOTOPOMY 3aJJaHHOMY
YUCITY.

15 13.4 IIpakTnyeckoe 3ansaTue 13.

IIpoBepka runoTe3sl 0 HOPMAJIBHOM PaCIpPEIEICHUN
TEHEPAIBHON COBOKYITHOCTH: KPUTEPUM COIIACHS 2
ITupcona (c pacyeToM TEOPETUUECKUX YaCTOT
HOPMaJIbHOT'O paclpeieeHus).

16 KonTtpoJsbHasi pabora Ne 3 2

HToro 32 yaca

7. CAMOCTOSATEJIBHASA PABOTA.

CaMocTosiTenpHasi paboTa MPOBOAUTCS C LETbI0 YIIyOJIeHus 3HAaHUN 10 TUCIUIUINHE U
peycMaTpUBaeT:

— O03HaKOMJICHHE U MPOPabOTKy PEKOMEHIOBAHHOW JIUTEPATYPHI, Pa0OTY € 3JIEKTPOHHO-
OMOJIMOTEYHBIMH CUCTEMAMHU;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIINHBL;

— TMOATOTOBKY K BBIIIOJHEHHIO KOHTPOJIBHBIX PabOT [0 MaTepually JIEKIIMOHHOTO Kypca;

— TMOATOTOBKY K craue 3auema ¢ oyenkout (1 cemectp), akzamena (2, 3 ceMecTpsl)
3auema (4 ceMecTp) 1Mo JUCITUTIINHE.

[TnanmpoBaHNe BPEMEHHM Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIUMOro Ha H3y4YCHHE
TUCIHUIUIMHBI, CTyIAEHTaM JIydlle BCEro OCYIIECTBISATh Ha BEChb [MEPHOJ] H3YUYCHUS,
npelycMaTpuBasi IIPU 3TOM PETYJISIPHOE IMOBTOPEHHUE MPOWIEHHOTO Marepuana. Marepuai,
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3aKOHCHeKTI/IpOBaHHBII>'I Ha JCKIOUAX, HCOGXOI[I/IMO PEryjIsipHO OONOJHATL CBCACHHUAMU U3
JUTEPaTyPHBIX UCTOYHUKOB, TIPEACTABICHHBIX B paboueii mporpamme. [Ipu paboTe ¢ ykazaHHBIMH
HCTOUYHHUKaMH PCKOMCHAYCTCA COCTABJIATH KpaTKI/Iﬁ KOHCIICKT MaTcpuajia, C O6$I3aTeJ'H>HI>IM
bukcupoBanrem 6ubIMOrpadUueCKNX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHbIX CPEACTB VIS KOHTPOJIA
OCBOEHMS JUCHUIIJINHBI

CoBOKymHas OLIEHKA CKJIQJIBIBACTCS] U3 OLIEHOK 3a BBHIMIOJHEHHE KOHTPOJBHBIX padot: 3
KOHTPOJIbHBIE pa0oThI B 1 cemecTpe (MakCUMasbHas OIICHKA 33 KKy KOHTPOJIbHYIO padoTy 20
6amioB); 3 KOHTposIbHBIE pabOTBI BO 2 ceMecTpe (MakcUMajibHas OICHKa 3a KaKAyIo
KOHTPOJIbHYIO padoTty 20 6aioB); 3 KOHTPOJIbHBIE pabOThI B 3 cemecTpe (MakCuMasbHas OI[CHKA
3a KaXIyl0 KOHTpoJbHYIO pabory 20 06amioB); 3 KOHTpOJbHbIE pPabOTBI B 4 cemecTpe
(MakcuMalbHas OIIEHKA 3a TIEPBYIO M BTOPYIO KOHTPOJIbHBIC PaOOThI 110 30 OaJIJIOB U 32 TPETHIO
KOHTpPOJIbHYI0 padoty 40 6aioB). MakcumalnbHas OlleHKa TeKyIiel padotsl B 1, 2 1 3 cemecTpax
coctapisieT 60 6annoB u B 4 cemectpe 100 6anos.

B coorBercTBHM ¢ y4eOHBIM IUIAHOM HM3Y4YEHHE MaTepualia pa3ieiioB 3aBepIIaeTcs
KOHTPOJIEM €ro OCBOeHUs B (hopme 3adeTa ¢ oreHkoi B 1 cemecTtpe (MakcumanbHas oreHka 40
0amioB), 9Kk3aMeHOB BO 2 cemecTpe (MakcuMmainbHas oreHka 40 OamnoB) u B 3 ceMecTpe
(MmaxcumManbHas oreHka 40 6aoB).

8.1. HpHMepr KOHTPOJIBHBIX BOIIPOCOB IJIfl TEKYIHIECIr0 KOHTPOJHA OCBOCHUA NUCHUILJIMHBI

JUisi  TEeKyIIero KOHTPOJSL MpPEeayCMOTpPeHO 12 KOHTPOJBHBIX paboT (1o OIHOU
KOHTPOJILHOM paboTe 1o KakaoMy paszzaeiny). MakcuManbHas OIleHKa 3a KOHTPOJIbHBIE paOdoTHI 1-
9 (1-3 cemectp) cocraBiuser 20 6auIoB 3a Kaxayro paboTy, 3a KOHTpoJbHbIe padoTsl 10-11 (4
cemectp) coctaisieT 30 OaIOB 3a KaXAyr0 pabOTy W 3a KOHTPOJIbHYIO padboty 12 (4 cemectp)
cocrasmsieT 40 6annos.

1 CEMECTP

Pa3znea 1, 2. Ilpumepsl BonpocoB K KOHTpPoabHON padore Ne 1. KonrpoabHasa paborta
CO/IEPSKUT S BONPocoB 1no 4 6aJuia 3a BONPOC.

Bapuanr 1.
x+2y+3z=5
1) Pemuts cucremy ypaBHeHH# MeTooM Kpamepa: 2x—y—z=1
x+3y+4z=6

2) C nomompio obpatHoit Matpuubsl A pemuts MaTpuuHOe ypaBHeHue AX=B u cienathb

25 4 -6
npoBepky: A= | 3 ,B= y

Brerauciauthb MMpCaciibl:

3 lim2x2—5x+3
.x—>l AJx+8-3
3x
5 lim1—cos6x 5) lim(x+5J
x—>01—cos8x x—oo\ X+ 2
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Bapuanr 2.
1) danbr BepmmHbl TeTpadapa ABCD: A(2; —1; 2), B(1; 2; —-1), C(3; 2; 1), D(—4; 2; 5).Haiitu

00BeM TeTpadipa U BBICOTY, ONYIIEHHYIO U3 BEpUINHBI D.
2). UccnenoBaTh cCTEMY Ha COBMECTHOCTh M HAUTH €€ 0011ee perieHne MeTo1om [ aycca:

Beranciauts mpeacibl:

2
3) lim 6n2+5n+4
n—>+0 3p° —5n+1
2-5x
4 lim J112x VT+x 5 hm(wl}
x—=2 3x°—-4x-4 X—>00 X
Bapwuanr 3.

aHbl BekTopel  =(-5; §; 10), EZ(—I; 6; 4); ¢=(-3; 4; —12). HaiiTu npoekiuio BekTopa
d—b na BEKTOP c.
2) C momompio 06paTHOH MaTpuisl A' pemmTs MaTpuuHoe ypaBHeHHMe XA=B u cienarth

-2 3 -4 7
poBEpKy: A= { -1 , B= 7 11)

Beranciauts Mmpeacibl:

it
d=

5x2
3) lim
x—01—cos3x
2 _ a2 8
4y lim 22379 5) lim (1+3x)x
x—3 X2 +16 =5 x—0
Bapuanr 4.

1) Hau AABC: A(28; 2); B(4; —5); C(0; —2). CoctaButh ypaBHeHus AC, menuansl u3 T.C 1 HalTH

YTOJI MEeXAY HUMHU.
2). UccnenoBath CUCTEMY Ha COBMECTHOCTh Ml HAWTH ee o011ee perieHne MeroaoM [aycca:

X, +2xy —x3=2x, =7
2x; +3x, —x4 =5
X, +2x, x5 +4x,=-7

BbIaucnuts npeaesb:
) nd—2n+7

3) lim 3—2
n—=>+03p” +pn° —~1

sin> 2x

2
x—>0 Sx

4) lim
x>4~/9—2x —/5—x
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Pa3znen 3. [IpuMepbl BONIPOCOB K KOHTPOJIbHOI padore Ne 2. KoHTpoJibHasi paboTa coepKuT
5 Bonpocos no 4 6a/1a 3a Bonpoc.

Bapuanr 1
1 in2
—arctgyl—x +x-3%" *

2. Haiitu y'(0), y"(0) ms y = (2)63 +1)-cosx

X + arcctg x
COoS X

2

I. Haittn f'(x): f(x) = In>

4. Beluncnuth npenensl o npasuity Jlonurans:

2 _ 3x _Ax
o lim 2NGx"=3) 6. lim > 7

x>2x2 —3x+2 x—0 arcsin 3x — Sx>
5. Tlokazarb, uto ¢yHKUHS Y =e *sin3x ymosierBopseT auddepeHIHATEHOMY

ypaBuenuto y'' 4+ 2y’ + 10y = 0.

Bapmuanr 2

i 2
L Haim () ()= g2t SO e
X X

|
2. Haiitu y'(1), y"(1) sy :n_3x
X

2t3 | t? .
3. Teno aBmxeTCs 10 3aKoHy: X(t) = S5 5t 3t Bpoab ocu Ox. HaiiTu CKOpOCTh U yCKOpEHHE

B MOMEHT BpeMeHH t = 3.

4. Beluucnuth npenensl o npasuity Jlonurans:
. cos3x—cosx e
a. lim . 6. lim
Xon tg“2x x—0 2x —arctg3x
5. CocTaBUTh ypaBHEHHE KacaTelbHOM k rpaduky GyHkuuu y = 5x% — 2x + 3, mapaiensHoi

npsamoit y =5 — 12x .

Bapuant 3

1
COSXx arcsin — .
3 X+ x-sin(2x — 3)

1. Haiitur f'(x): f(x)=1log,

X

2. Haiitu y'(0), y"(0) mna y=(4x+3)-e "

3
—— — 3 arctg 4x
3. y= 2x ° ; dy—7?
' InBx+2) ’ '

4. BeruncnuTh npeaensl no npasuiy Jlonurans:
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2
o lim arctg(x” —2x) 6. lim 1—-cos10x

x—2  sin(3mx) =0 X7

5. Tlokaszate, uto GyHkius y = 3e%* - cos 5x ynoBneTBopser nudpepeHMatbHOMy YPaBHEHUIO
y'—4y'+29y = 0.

Bapuanr 4

cosZx x—1

1. Haiitn f'(x): f(x)=x-ln(tg;j—3 2 4

2. Haittu y'(0), y"(0) ana y=e” -sin2x
3. Touka ABMXKeETCA MO MpAMOi 1o 3akoHy: S(t) = 5t? — 10t + 1. OnpenenuTs CKOpocTh U
YCKOpPEHHUE TOYKH B MOMEHT BPEMEHHU ¢ = 2.

4. Beluncnuthb npenensl o npasuity Jlonurans:
2sinnx 1 Co4¥ 27x
a. lim 6. lim
x—3 ]n(x —6x—28) x—0 tg3x —x

5. B kakux TOYKax KacarenbHas K rpaguky QyHkiuu y = x> — 12x? + 36x — 1 napannenbHa
ocu Ox.

Pa3neu 4. I[Ipumepbl BOPocoB K KOHTPOJILHOM padote Ne 3. KonTpoibHas padoTa cogepKuT
5 Bompocos no 4 6aJi;1a 3a BONpoc.

Bapuanr 1.

1. HaiitTu uHTEpBaIBI BO3pacTaHusl, yObIBAHUS U SKCTPEMYMbI (PYHKITUN y=02x+ 1)eT.

Breranciourts HHTCIpaJibl:

I(S —x)singdx; 3. J.cos3 3x-sin’ 3xdx
2
4. (3x +x-6 . 5_ 2x
————dx >’
'[ X +2x° J. /x+

Bapuanr 2.
2
1. HaiiT HHTEpBaNBI BO3pACTaHusl, yOBIBAHUS M OKCTPEMYMBI PyHKIMU , _ X — 6x+13
x-3
BBIUKCIINTD MHTETPAIIBL:
I(3x—4)cos6xdx; 3. J.cos3£-sin6£dx
2 2
2 2
-3x-7 2x+1

4. j X xz di’ 5. J‘ X dx

(x=2)(x" +5) SINx+2
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Bapuanr 3.

1. HaiiTh mpoMeXyTKH BBIMYKJIOCTH, BOTHYTOCTH W TOYKHM mepermba rpaduxa (yHKIHA

J— x .

x”+1
BbIUHCIUTE HHTETPAJIBI:

I(st —6x” + x)In xdx: 3. J.cthSxdﬁ
4. J‘ 5x* —2x+1 e 5 j- dx

Gx+1(x* +1) 4 2++/x+1
Bapuanr 4.
x’ —3x
1. Haiiti acumnToThl rpaduka GyHKIIHH y="F—
x =1

BBIUUCIINTE HHTETPAIIBI:

j (2x +1)e* dx; 3. j cos” 2x - sin® 2xdxs
4. (2% +3x— 12, 5 % Jx

I dx* I dx

X —4x° 51— Jx
2 CEMECTP

Pa3nes S. IIpumepbl BOPoCoB K KOHTPOJILHOM padote Ne 4. KonTpoibHas padoTa cogepKuT
5 Bompocos no 4 6aJi;1a 3a BONpoc.

Bapwuanr 1.
tg3 3x

Jy

2. Haiitn Y ecm z=In(e* —e¥), e y=ctgsx.
dx

1. Haiitn dz eciim 7z =

3. Haiiti npou3BonHy0 QYyHKIMU 1y = arctgﬁ B Touke M(1;2;2) B HanpaBieHUH UAYLIEM
z

u3 Touku M B Touky N(2;3;-3)

4.  Haiitu gradu B Touke M(1;0;-3) ero JMHY U HallpaBJIEHUE, €CIIU U = ln(x2 + y2 )+ Xyz

5.  Haiitu skcTpeMyMbl QyHKIUH Z = —3X + Xy — X2+ 3y - y2 +1

Bapuanr 2.
1. Haiitu du B Touke M(2;—1;2) ecnmu y = arctgz +7X
X
0z 0z
2. Haiitu — u ——econ z=x lny,rne x——,y=3u—2v-
ou Ov
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cos? y

5x — 2z

COCTABJIAIOIICM PABHBIC OCTPLBIC YIJIbI C OCAMU KOOPJUHAT.

T
3.  Hailitu npousBoaHylo GYHKIUMH U = B TOYKE M(I;Z;Z) B HampaBleHUU

4.  Haiitu BEIINYUHY HauOobIIEH CKOpOCTH U3MCHEHUS byHKIUN

u=x?+2y? +3z2 —3x —2y—6z BTouxe M(1;1;1).

5.  Haiitu skctpemMyMmbl QyHKIHU Z = 6X —4y — x2 — y2 +10

Bapuanr 3.
1. Haiitu dz ecnn z = arctgVxY .
2. Haiitu dz ecIu z =tg V2y , TIe y:S_X.
dx X
3. Haiitu npous3BoaHyr0 QYHKIMH 1y = 3z B Touke M(1;—1;1) B HampaBieHUuU
x2 + y2 +z

BexTopa 20 + j —2k .
4. Haiitn gradu B Touke M(1;1;-2) ero muHy u Hanpasienue, eciu U = In(2x +y) + X3yz2 :

5. Haiitu skcTpemMyMbl QyHKIMU Z = x2 + Xy + y2 —-6x —9y.

Bapuanr 4.
1. Haiitu dz ecin z =In(y + x2 +y).
2. Haittu 92 u %ecnu z:sin2(2x+3y),r)le X:Lﬂ,y:ucosv-
ou OV v

3x—sin y

3. Haiitu npou3BoAHYIO0 QYHKIIMK U = € B Touke M(—1;0) B HanrpaBJIeHUN UAYIIEM U3

Touku M B Touky N(3;4).

4. Haiitn gradu B TOuke M(2;2;1) ero AnuHy W HalpaBlICHHUE, €CIIA U = ln(x2 +y 2 724 1)

5. Haiitu skctpemy™mbl yHKIMN Z = 4X —4y — X2 - y2 .

Pa3nes 6. Ilpumepbl BOpocoB K KOHTPOJILHOM padote Ne 5. KonTpoabHas pabora cogepskuT
5 Bompocos no 4 6aJi;1a 3a BONpoc.

Bapuanr 1
W3MeHUTh MOPSIAOK UHTETPUPOBAHUS:

L Jas | e
R
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e e+l-y

[dv [ £Cxp)ax

1 Iny
Brruncnuts:

3. H(Zx—y)dxdy, D: y=x;y=x;x=2.
D

D

2
& jj(1+y—2)dxdy, D: X+y' 2mx’+y* <4ry>0;y<x.
X
D

5. Haiitu miomaas 00JacTH, OTPaHHYEHHON JINHUAMU: X + y2 =, y+2x+1=0.

Bapuanrt 2
W3MeHUTh NOPSAOK UHTETPUPOBAHUS:

1 I-y
L fdy [ fGsy)dx-
e |

e
2. Jdx [ f(xy)dy
0 2x

BrauciuTh:

J.J.(x—y)dxdy, D: y=2-x";y=2x—-1;x>0.

(8]

4. H dxdy D: xX*+y"<Lx>0.
X+ +1

X

5. HaI/ITI/I I0IIAab 00JIACTH, OTPAHNYECHHOW TUHUSAMU: X + y=1, x-1=0;, y=e¢"

Bapuant 3
W3MeHUTh NOPS0K MHTETPUPOBAHMSL:

jfdxzf J(x)dy-

e
j@»yﬂxww

BLII{I/ICJII/ITL.
”(x+ 2yydxdy, D: y=x;2y=x;x=2.
D

—

o

(98]

4. ”(xz +yHdxdy, D: x> +y><2x.
D

5. Haitty miomans 061acTH, orpaHmyenHoii muamsavu: y° =1+x; y—x+1=0.

Bapmuanr 4
W3MeHUTh NOPSAA0K UHTETPUPOBAHMSL:
2 4-y?
Lofay | fyax
0 2-y
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N

(8]

N

1 Vax

e ey
0 —V2x-x?

Brruncnuts:

-H(x+y)dxdy, D: y=x;y+x=4;x=0.

D
-J‘J‘«/x2+y2dxdy, D: x*+y’2Lx’+y* <4,
D

. Haiitu miiomans o06mactu, orpaHuYeHHON JTHHUSIMH y=2— x2; y=x; x>0..

Pa3nes 7. Ipumepbl BOPOCOB K KOHTPOJILHOM padote Ne 6. KonTpoibHas pabora cogepskur

5

—_—

BOIIPOCOB 10 4 0aJi1a 32 BONPOC.

Bapuanr 1

. BeruuciauTsb: J‘(xz ecm [ npsimas AB, A(1;1), B(3;4)

— y*)dx + xydy,
1
. Beraucnuts no gpopmyie I'puna: U‘]

xydx + y*dy, €M C:x’+y’=4

c

. Berancnurs: Jj(x—y)dxdy, ecmt Dix+y=2y=x;y=0
D

. Beraucnuts no gpopmyie I'puna: mxzydx—xfdy ecn C:x” +y° =1
C
B (@2)
. BEIYHCIINTE: J‘ (yz +2xy)dx+(2xy+x2)dy

(0;0)

BapuanTt 2

. Beraucnuts: ijydx — x2dy, ecm [:x=2y" or touxu O(0;0) 10 Touxu A(2;1)
I

. Beruucnuts no gpopmyie I'puna: mz xydy — yz dx, € C:x*+ )/2 — R?
c

. BerauciauTs: jd_)zc"' xzdy, ecin [ ;= l ot Touku A(1;1) no Touku B(4;1/4)..

) X

eanC:xz—i—yzzR2

. Berauciauts o gpopmyie ['puna: m Cdx + xydy

C
(3:4)

. BeramcnuTs: I Y e+ (v +Inx)dy
a2 ¥

Bapuant 3

. BBI‘II/ICJII/ITBZIx2dx+d_)2/’ [:y= l ot Touku A(1;1) no Touku B(5;1/5)

’ X
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2. Beraucnouts o popmyse ['puna: ecmn C:x° + y2 =1

1 e+ 20 e + (397 = y)dy,
C

T
cos xdx + ydy, eciu [ : y =sinx OT T0uku 4(0;0) 10 TouKH B(E,lj_

3. Beruucnuts: J‘
!
4. Beraucnuth 1o Gopmyiie I'puna: [ﬁ (x+2x%)dx — (3x° + y)dy ecmd C:x” +y° =4
c
(3;4)
5. BEIYUCHUTE: J‘ (6xy2 i 2x3)dx+ (6x2y " 3y2)dy
(2;3)

3 CEMECTP

Pa3nes 8. IIpumepbl BOopocoB K KOHTPOJILHOM padote Ne 7. KonTpoibHas paboTa cogepKuT
5 Bompocos no 4 6aJi;1a 3a BONpoc.

Bapuant Ne 1 BapuanT Ne 2
Wl 0) :
) Wxy—xky+ydx=0, y(1)=1 , xe* +
Y= y()=0
, 1
2) y-ytgx=—sy
cos™ X 2) y'—ytgx=
cosx

3)(e”siny+ x)dx + (e’ cosy+y)dy =0

4) 2x+2xp° +42-x%y'=0

2, 2
5) (1—x2y)dX+x2(y—x)dy:0 4) 2xdx — ydy = yx“dy — xy“dx
5) (2¢" + y*)dy — ye*dx =0

3) i:dx+ (v +1nx )y =0

Bapuant Ne 3 Bapuant Ne 4

1) xy’—y+\/x2+y2 =0, y(1)=0
2) xy'+y—e' =0
3) 3xzdx+(lny—3}ly—0 > xy,(x_l)_'_y:xz(zx_l)

3) (xcosZy+l)dx—x2sin2ydy:O

Jy 23

4) (1+ex)yy':ex 4) 3(x2y+y)dy+ 2+ y*dx =0
5) 5) (y+lnx)dx—xdy=0

xX+y

) y'= , ¥y(1)=0

(xzcosx—y X+ xdy =0

Pazgen 9, 10. Ilpumepsl BONPoCOB K KOHTPOJLHOW padore Ne 8. KontpoabHasi padora
COJIeP:KUT S BONPocoB 4 6ajlia 3a BONPocC.

Bapuant Ne 1
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[—

2. y'xInx=)'
3. y'—4y' +4y=—€""sinbx
4. y"=2y'+y=e€"lnx
f: _3 ,
s J¥=x-3y
y'=3x+y.

=

N

w N =

4

1

2

3

4y°y" = y* ~1;9(0) =25 y'(0) =

1
22

BapuanT Ne 2

"+ 2sin ycos’ y =O;y(0) =0; y'(0)=1

y'=y'=2x+3;
y'=2y"+2y=(6x—11)e

"+4y=
Y Y COS2Xx

X'+x-8y=0,
Yy -x—-y=0.

X

Bapuant Ne 3

.Yy’ +49=0,y3)=-7; y(3)=-1.
CY'ectg2x+2y =0

y"+2y"'=6e"(sinx + cosx).

Y'=2y"+y=3eNx-1

1

X'=-Tx+y,
y'==5y-2x.

Bapuant Ne 4

. y"+8siny-cos’ y=0,(0)=0;'(0)=2.

Y+

2x

x*+1

y'=2x

V' 43y +2y=(1-2x)e"

4. y"+16y =ctgdx

5.

{

x'=2y-3x,
V' =y-2x.
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Pa3znesn 11. Ilpumepsl BONPOCOB K KOHTPOJBHON padote Ne 9. KonrpoabHas paborta
CO/IEPSKUT S BONpPocoB no 4 6aJuia 3a BONPOC.

Bapuanr 1.
HccnenoBaTh psijibl Ha CXOJIUMOCTh

4f 3
n

1\/n3+3'

NgE

1.

n

1
(3n+2)-In*(3n+2)

NgE

Il
—_

n

HccnenoBath Ha aGCOJ'IIOTHYIO H YCJIOBHYIO CXOJHUMOCTDb

o0

.2 (-1 -

— (n+1)(n+2)(n+3).

= n+ 27’l+1
-1 .
+ ,,Z::‘( ) n*+1

0 2n
y (x=7)
5. Haiitu 06H3CTB CXO0AUMOCTHU CTCIICHHOI'O psaa: Z -

n=l1 4" \/VZ(T_"I)

Bapuanr 2.
UccnenoBath psabl Ha CXOAMMOCTD
i 4n-3
; N 20 +1.
= 10n + 1
> Z 3n+2)!

HccnenoBath Ha aGCOJ'IIOTHYIO H YCJIOBHYIO CXOJHUMOCTDb

o0

: Z(_l)n 2n+ 1.

2n
o0
n+1
4, Z
n ln n
y - (x+5)"
5. HaI/ITI/I O6H3CTB CXOOAUMOCTH CTCIICHHOT'O p}ma Z

! (n+1)-In(n+1)

Bapuanr 3.
HccnenoBaTh psiibl HA CXOIUMOCTD

— 4n+7
)2

= 3n +n

2 1
2. 2,

"= (8n-3)-/In(8n-3)
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HccnenoBaTh Ha aOCOMIOTHYIO M YCIOBHYIO CXOAUMOCTh

= n3n+2
e

n=1
n Sn+1
* Z \/4n Jar +7

5. Haiitu 001acTh CXOUMOCTH CTEIEHHOTO Psijia

i (D" (x-3)"

n=t S"-(n+1)
Bapuanr 4.
I/ICCHCI[OBaTB pAABI HA CXOAUMOCTDH
00 4n—1
1. ~ A
HZ:‘ Sn—-2
Z \/arcctg 3n+2)
n=1 14‘(3IZ+'2)
HccnenoBaTh Ha aOCOMIOTHYIO M YCIOBHYIO CXOAUMOCTh
- n Tn+3
3. -1) ——
nz;( ) (9n + 2)
= 1
4.
,Z‘ ln (n+ 1)
o (x+2)"

5. Haiitn 061aCTh CXOIMMOCTH CTEIIEHHOTO Psia

a1 (4n+1)-4"

4 CEMECTP

Pazgen 12. Ilpumepsl BOnpocoB K KOHTPOJbHOH padore Ne 10. KonrposbHas padora
COJIEP:KUT S BONMPOCOB 10 6 6A/JI0B 32 BONPOC.

Bapuanr 1
1) CxoJBbKO YETBIPEX3HAYHBIX YHUCEN, MEISAIMXCS Ha 5, MOXHO cocTaBuTh u3 mudp {0,1,4,5,9},
€CJIA KaXK0€ YHCIIO He JOKHO COJepkKATh OJUHAKOBBIX H(p?
2) B nexe paboraroT 6 Myx4uH U 4 xeHIIUHBL. [Io TabenbHBIM HOMEpaM Haynady oToopanu 7
yenoBek. HaliTu BeposITHOCTh TOTO, YTO CPEAN OTOOPAHHBIX JIUIl OKAXKYTCS 3 HKEHITUHBI.

3) Tpu cTpenka CTPENSIOT Mo oAHOM Muienu. IlepBeiit nomaxaer ¢ BepostHocThio P = 0,8,

Bropoit — P, = 0,7, tpernii — p3 = 0,6. Halitu BEepOATHOCTH TOTO, YTO MPH OJHOM 3aJIIE B
MUILEHb TTONaeT XOTs ObI OIUH CTPEIIOK.

4) B mnepBoii kopoOke Haxomutcs 20 Oartapeek s (oHapuka, M3 HUX 18 TOMHBIX K
ynotpebienuto. Bo BTropoit kopoOke — 10 OGaTtapeek, u3 Hux — 9 roausix. M3 BTOpoil KOpoOKu
HayJlauy B3sUTH 2 6aTapeiiku U mepesokKuiu B nepByto. HaliTu BeposTHOCTE TOTO, UTO OaTapeiika,
HayJlauy U3BJICUEHHAs U3 I€PBOM KOPOOKH, OYJET rOIHOM.

5) BeposiTHOCTH MomagaHusi MAYOM B KOP3UHY JUIsl JaHHOTO Oackerbonmcra paBHa 0,8. Mrpok
nenaet Tpu Opocka. KakoBa BepoATHOCTB TOTO, YTO BCE TPH pas3a OH moman?
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BapuanTt 2
1) UrpanbHast kocTh ogdpaceiBaeTcsa 0AKH pa3. HaliTu BEposSTHOCTB TOrO, UTO YMCIIO BBIIABLINX
OYKOB KPaTHO TPEM.
2) U3 Bonoema, B koTopoM HaxoauTcst 10 pbIO, BEUIaBIUBAIOT 6 PbIO, TOMEUAIOT U BBIITYCKAIOT UX
oOpatHo. HaiiTu BepOsITHOCTH TOTO, YTO BTOPOH YJIOB TOTO K€ 00beMa CONEPKUT 4 MeuyeHbIe
PBIOBL.
3) B ypue 12 mapoB, u3 koTopsix 7 Oenbix. Haynmauy BeITackuBaeTcss OJMH Iap, a 3aTeM
BO3Bpalaercs oopaTHo B ypHy. HaliTu BepoaTHOCTH XOTS ObI OIHOTO U3BJICUEHUs O€0oro mapa,
€CJIN 11ap U3BJIEKAIH IBAXKIBI.
4) B nupamuze yctaHOBIEHHI 15 BUHTOBOK, 10 u3 HUX cHaOXeHBI ONTUYECKUM Tpuienom. [lpu
CTpenbOe U3 BUHTOBKU C ONTHYECKUM MPULIEIOM BEPOSITHOCTh NopaxkeHHst muiieHu — 0,9, a npu
cTpenbbe u3 00buHO0i BUHTOBKH — 0,7. KakoBa BEpOSITHOCTB TOTO, YTO CTPEJIOK MOPA3HI MUILIEHb
U3 Haydaudy B3sTOM BHHTOBKM? HaliTu Takke BEPOATHOCTH TOTO, YTO MMILEHb IMOpake€Ha M3
BUHTOBKH C ONITUYECKUM IPHUIIEIIOM.
5) BepositHOCTH TIOsiBIIeHUs cOOBITUA B KaxaoM u3 3000 He3aBUCUMBIX HcTibITaHUN paBHa 0,75.
Haiit BEposITHOCTB TOTO, YTO COOBITHE MOSBUTCS HE MeHee 1480 pas.

Pa3znean 12. Ilpumepsl BOnpocoB K KOHTPoabHOW padotre Ne 11. KontpoabHas padorta
CO/IEPSKUT S BONPOCOB 10 6 0a/1J10B 32 BONPOC.

Bapuanr 1
1) Crnyuaiinas BenuuuHa & UMeeT psijl pacrpeIeleHus:

El 4 | 2 0 1 2
pl o1 | 02 | 03 | 03 | 01

Haiitn matemaruueckoe oxunanue M [€], nucnepcuro D[€], pynkuuro pacnipenenenust F(x).
2) B smuke 7 Genbix mapos M 3 uepHbix. Haynady GepyT 2 mapa. CiydaiiHas BeI4uHA §§ —

YKCIIO YEPHBIX MIAPOB CPEIH B3ATHIX. [10CTpoUTS BeposTHOCTHBIH psij st &, Haiitu ee M[E] u

D[g].

3) I110THOCTE paclpeencHus BEPOATHOCTEN CIydaiiHON BeTu4uHbl & UMeeT BUI:
2(x—1), x € [1;2]
Fe =1 .
0, x¢][12]
Haiitn: dynkuuio pacnpenenenns Bepositnocreit F(x) u ee rpadux, M[E], D[¢], P(1,5 <

£ <3).

4) Crnyuaitnas Benmnuuna & pacnipenenena pasaomepno na [ 1; 7]. Hanmcars f (x) u F (x). Haiitu
MI[€] u DJ[E]. Boraucours P(0 < € < 4).

5) CryuaiiHas BemMYMHAa & pacrlpejeleHa HOPMaIbHO C MATEeMAaTHYECKUM OKHIaHHEM

M[g] =0 mucniepcueit D|€| =3 . Hanucars dynkimio niotHocTH pacnpenenenus
BepositHocteit  f(x)  wmBpumemnts (— 1 < § < 3).

Bapmuanr 2
1) Cnyuaiinas Benuuuna ¢ UMeeT psijl pacipeieIeHuUs:

el 1 [ 3 | 4] 6 | 7 |
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p|l o1 | o1 | 03 | 04 | 01 |

Haiitu matemaruueckoe oxunanue M[&], nucnepenro D[€], pynxumio pacnpenenenus F(x)
2) B simuke 6 Genbix mapos u 4 uepHbix. Haynaday 6epyt 2 mapa. Ciydaiinas Beqnunna &§ —

YKCIIO YEPHBIX [IAPOB CPEIH B3ATHIX. [10CTpoUTS BeposTHOCTHBIH psin st &, Haiitu ee M[E] u

D[g].

3) IInoTHOCTH pachpesieieH sl BEPOATHOCTEH cilyuaiiHol BeauUnHbI & HMEET BU:

X
2—=, X € |[2;4
o =12"2 24
0, x & [2; 4]
Haiitn: gynkumio pacnpenenenus sepostaoctedl F(X) u ee rpadux, M[E], D[E],P(3 < ¢ <

5).

4) CnyuvaiiHas BelMYMHA § pachpesieJeHa HOPMAlbHO C MAaTeMaTHYECKMM OKHIAHMEM

M[E] =0 4 aucrepcueit D[E] =4 Hamucars (YHKIHMIO TUIOTHOCTH pacIpeeeHus
sepositHocteit f(x)  wmBbumenuts (P(— 2 < &< 4)

5) Ciyuaiinas Benuunna § pacnpenesena pasHomepo Ha [2; 10]. Hanucats f(x) u F (x).
Haiitu M[&] u D[&]. Beruncrmrs P(1 < § < 5).

Pazgen 13. Ilpumepbl BONpocoB K KOHTPOJbHOH padore Ne 12. KonTposbHas padora
coaepskuT 4 Bonpoca no 10 6a/10B 32 Bonpoc.

Bapuanr 1
1. ITo 3amanHOM BEIOOPKE
45 46 58 59 47 55 58 46 45

38 40 41 62 43 61 40 42 50

58 41 51 44 47 47 47
1) cocTaBUTH BapuallMOHHBIHN PSII;
2) BBIYUCIIUTH OTHOCUTEIbHBIE YaCTOTHI;
3) mOCTPOUTH MOJUTOH OTHOCUTEIBHBIX YaCTOT;
4) coCcTaBUTh YMIUPUIECKYIO (PYHKLIHUIO PacCIpeeTCHHS;
5) moctpouTh rpaduK SMOUPUUECKON (PYHKIINH pacTpeaesieHus;
6) HaliTH OIICHKH MAaTEeMAaTHUYE€CKOTO OKUIAHUs, JUCTIEPCUH U CPETHEKBAAPATUYHOTO

OTKJIOHEHHS (;g, D,,c=,D,, S2, S =58> ).

2. Ilo 3aymanHOM BBEIOOPKE
0 1,1 1,3 09 1,2 1,1 08 1,0 1,2
1) cocTaBUTh BapHallMOHHBIN ps;
2) IOCTPOUTD AOBEpUTENIbHBIE HHTEpBabl ipu Y = 0,95 s
a) MaTEeMaTU4ECKOT0 0XKMJaHMsI TPU U3BECTHOM AUCIEPCHH G = S ;

0) MaTeMaTHYeCKOro OKUJaHUS MPU HEM3BECTHOM TUCTIEPCUU;
B) CPEIHEKBAIPATUYHOTO OTKJIOHEHUSI.

3. [lo nByM HEe3aBUCHUMBIM BBIOOpKaM, 00bEMBI KOTOPBIX n =12 U m =16, U3BJICUECHHBIM W3
HOPMAaJIbHBIX I€HEPAJIbHBIX COBOKYNMHOCTEM X M Y C HEM3BECTHBIMH AUCIEPCUAMU, HAUIECHBI
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WCIIPaBJICHHBIC JTUCIICPCUU: si =9,52 n S)Z, =4,1. Ilpu ypoBHe 3HauumocTtu 0,05 mpoBepuThH
runoresy H, : D[X]= D[Y] npu xoHKypupyromei runorese H, : D[X]> D[Y].

4. Cpennsisi POM3BOUTENBHOCTh MaIMHbI coctasiser 200 enunui/uac, ¢ 0 = 4/ D[€]o =

20equnun/uac. IpemiokeHo yCOBEpPIIEHCTBOBAHME MAIIMHBI. [IpoM3BeneHO 9 ONBITOB Ha
YCOBEPIICHCTBOBAHHBIX 00pa3iiax, CpeIHss MPOU3BOAUTEIHHOCTL cocTaBuia 215 equnuiy/vac. C

YPOBHEM 3HAYUMOCTH X = 0,01 MMPOBCPLTC, 3HAUYUMO JIM ITOBBIMICHHUEC ITPOU3BOJUTCIIbHOCTH.

Bapuanrt 2
1. Tlo 3amanHOM BHIOOpPKE
7 4 9 13 9 9 13 9 11

11 11 5 12 9 10 15 14 10

10 12 8 10 11 10 4

1) cocTaBUTh BapHaIlMOHHBIN ps;
2) BBIYMCIUTHh OTHOCUTENbHBIE YaCTOTHI;
3) IOCTPOUTH NOJUTOH OTHOCUTEIBHBIX YaCTOT;
4) cocTaBUTh SMIMPUYECKYIO (PYHKLHUIO PacIpeeseH s,
5) mocTpouTs TpaduK SMOMPUIECKOI PYHKIIUH pacipeesIeHus;
6) HaliTH OLICHKH MaTEeMAaTUYECKOT0 OXKMJaHHsI, JUCIIEPCUU U CPETHEKBAAPATUYHOIO
oTKJIOoHeHus (x¢, D,,0 = \/D_g, S2, S = \/S_z).
2. Ilo 3ayanHOM BBIOOpKE
20 21 25 19 23 24 22 23
1) cocTaBUTh BapuallMOHHBIHN PSIII;
2) IOCTPOUTD AOBEpUTENIbHBIE HHTEpBabl ipu Y = 0,95 s
a) MaTeMaTU4ECKOT0 0XKMJaHUsI TPU U3BECTHOM AUCIEPCHH 6 = S ;
0) MaTEMaTHUYECKOI0 O’KUJAHUS NPU HEM3BECTHOM TUCIIEPCUN;
B) CPEIHEKBAAPATHUHOTO OTKJIOHEHUS.
3. ABTtomat, paboTaloUMii CO CTaHIApTHBHIM OTKJIOHEHHEeM o =1 T, dacyer yaif B mayku co
cpeqHuM BecoM «a =100 1. B ciyuaiiHoil BbIOOpKE 00BEMOM 71 =25 Mayek CpeaHHUM Bec

X =101,5 1. Hamo nu otperynupoBaTh aBTomatr? JloeputenbHas BepositHocTh ¥ =(0,95.

4. CpenHsst MPOU3BOAMTENLHOCTh MamuMHbl coctapnser 200 exunum/yac, ¢ 0 = /D [§]= 18

enuamI/gac. [lpemnoxkeHo ycoBepiieHCTBOBaHHME MamuHbL. [IpomsBeneHo 10 ombITOB Ha
YCOBEPIIEHCTBOBAHHBIX 00pa3lax, CpeHss MPOU3BOAUTENBHOCTE cocTaBuia 200 equnuiy/qac. C

YPOBHEM 3HAYUMOCTH X = 0,01 MMPOBCPLTC, 3HAUYUMO JIM IMOBBIMNICHHUEC ITPOU3BOJUTCIIbHOCTH.

8.2. Bonpoce! AJis1 HTOTOBOI0 KOHTPOJIS OCBOCHH S TUCIUNJIMHBI
(1 cemecTp — 3a4eT ¢ OLIEHKOI1, 2 ceMecTpP — IK3aMeH, 3 ceMecTp — IK3aMeH, 4 ceMecTp -
3a4er)

8.2.1. IIpumMepbl KOHTPOJIBbHBIX BONPOCOB /IJISI HTOTOBOI0 KOHTPOJISI OCBOEHHS
JuCcHUIUIMHBI (1 cemecTp — 3a4eT ¢ OLEHKOI)

buer nis 3aueTa ¢ OIIEHKOH BKIIFOYAeT KOHTPOJIBHBIE BOIPOCHI IO pasjenaM 1-4 paboueit
IPOrpaMMbl JUCLUIUIMHBI U COAEPKUT 8 BOpocoB. 1 Bompoc — 5 6amios, 2 Bonpoc — 5 6aios, 3
BOIpoc — 5 6aioB, 4 Bonpoc — 5 6amioB, 5 Bonpoc — 5 6anmios, 6 Bonpoc — 5 6amios, 7 BOMpoC —
5 6annos, 8 Bompoc — 5 0aios.

1.  BekTopbl: KOOpAUHATHI, IPOEKIUS BEKTOPA Ha OCh, HAMPABJISIOLUINE KOCUHYCHI.
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JInHeliHbIE ONepally HAJl BEKTOPaMU.

CkangpHoe n BekTopHOE Ipon3BEIeHUE IBYX BEKTOPOB, UX CBONCTBA.
CMmenraHHOE IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOICTBA.

[IpsiMas Ha mIocKoCTU. PazmnyHble BUABI ypaBHEHUS IPSIMOM Ha INIOCKOCTH.
Kpussie BTOporo nopsuaka.

YpaBHEHHE IIIIOCKOCTH.

® NNk

YpaBHEHHE NIPSIMOU B IPOCTPAHCTBE.

9. KowmmiekcHbie yncia, 1eUCTBUS C KOMIUJIEKCHBIMU YHCIIAMH.

10. Muorounensl. OcHOBHas Teopema ainreopsl. PasnoxeHre MHOTOUWIEHA HA MHOXKHUTEIH.

11. PanmonansHble ApoOu. PaznoxkeHnue panuoH. podbu Ha CyMMY HMPOCTEHIINX IpoOeii.

12. Matpuiel, onepanuy HajJ MaTpULIAMH.

13. DnemeHTapHbIe MpeoOpa3oBaHus CTPOK MATPHULIBI.

14. IlpuBenenue MaTpulbl K CTYIIEHUaTOMY BUAY U BUIy ['aycca.

15. Panr matpuupbl. Panr cucrembl BEKTOPOB.

16. OnpenenuTens KBaapaTHON MaTPHUIIbl, €M0 CBOMCTBA, METOIbl BHIYMCIICHHUS.

17. OOpaTHast MaTpHIla: CBOWCTBA, CIIOCOOBI TOCTPOCHUSI.

18. COBMECTHOCTh M OIPEICICHHOCTh CHCTEMBbI JIMHEWHBIX alreOpandecKuii ypaBHEHUH.
Teopema Kponekepa-Kanenmu.

19. Pemenue cucteM JTMHEHHBIX anreOpand. ypaBHEHUN ¢ TTOMOIIBIO OOpaTHOW MAaTPHIIHI.

20. Pemenue cucteM TUHEHHBIX anreOpandecKuil ypaBHEHUH ¢ ToMoIIbI0 mpaBmiia Kpamepa.
21. Pemenue cucreM TUHEHHBIX anreOpandeckuil ypaBHeHUH MeToaoMm ["aycca.

22. JluHeliHass OAHOpOJHAS CHUCTeMa anreOpandyeckux ypaBHEHUH, ee (yHAaMeHTalIbHas
cucreMa pemieHuil. CBA3b PEICHUH JIMHEWHBIX OJHOPOAHBIX U HEOJJHOPOJHBIX CUCTEM.

23. CoOcTBeHHbIE 3HAaUEHHU s, COOCTBEHHBIE BEKTOPHI MAaTPHUIIBI.

24. IlpucoennHeHHbIE BEKTOPHI MAaTPUIIBI.

25. TlocnenoBatenbHOCTh. [Ipenen yncnoBoii nocnenosarenbHocT. Oynkuus. CriocoObl 3a1aHus
(byHKIHH.

26. llpenen ¢pynkuuu B Touke. OqHocroponnue npeaensl. [Ipeaen ¢pyHkunu Ha OECKOHEUHOCTH.
27. HemnpepbiBHOCTH GyHKIUHU. TOUKM pa3pbiBa (GYHKIUHU U UX KIacCU(PHUKAIIHS.

28. IlpousBonHas (GyHKIMU: ONpeNeieHHe, TEOMETPUYECKUN CMBICI.

29. IlpaBusna BbIYUCICHHS POU3BOIHOM.

30. Ilpowm3BomHast CIOKHOU (HYHKITHH.

31. IIpon3BonHbIE BBICIIMX TOPSIKOB.

32. Jduddepenuupyemocts pyHkunu. Teopems o cBsi3u AudHepeHIpYyEeMOCTH ¢ HEMPEPHIBHOCTHIO
U C CYLLIECTBOBAaHUEM ITPOU3BOIHOM.

33. Jduddepenuman GyHKIMN U €O FeOMETpUYECKU cMbICI. MHBapHaHTHOCTH (JOPMBI IIEPBOTO
mudepeHimana.

34. PackpbiTue HeonpeneneHHoctei (mpasuio JlonuTans).

35. HccnenoBanue QyHKIMU: 00JaCTh ONpEIETIeHHUs, YeTHOCTh (HEYETHOCTD), TOUKH IIepecedeHus C
KOOPJIMHAaTHBIMU OCSIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HENPEPBIBHOCTh, TOUKU PAa3phIBA.

36. AcumnrTothl rpaduka GyHKITHH.

37. JloctaTtouHble yCIOBUS MOHOTOHHOCTH (DYHKIIHH.

38. JloctaTtouHble yCIOBUS IKCTPEMYMOB (QYHKIIUH.

39. JloctaTrouHble yCIOBHUS BBITYKJIOCTH, BOTHYTOCTH, TOUKH Nepernda rpaduxa QyHKIUH.
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40. OOmras cxema uccieqoBaHus (PyHKINH U IOCTPOECHHUE TpaduKa.

41. TlepBooOpa3znas. Heomnpenenenusiii uuterpai. Teopema 06 o0iiem Buje nepBooOpa3HbIX.
42. OcHOBHBIE CBOWCTBA HEONPEIEIIEHHOTO HHTErpaa.

43. Tabnuia OCHOBHBIX HHTETPAJIOB.

44. Meto bl MHTETPUPOBAHUS: TAOJUYHBIN, PA3TI0KEHUSI.

45. VaTerpupoBaHue MOABEACHHEM IO 3HaK quddepeHnmana.

46. WHTerpupoBaHue C TOMOIIbIO 3aMEHbI TEPEMEHHOM.

47. OmnpeneneHHbII HHTErpaJl: ONPEIEIEHUE, CBOMCTBA.

48. dopmyna HeroToHa - JleiiOauma.

49. BpluucneHue onpeieIeHHOr0 HHTErpaia ¢ IOMOILbIO 3aMEHbI IIEPEMEHHOI.
50. HexoTopsle Mpu1oKeHus ONPEAETIEHHOro UHTErpaa.

51. Hurerpansl ¢ 6eCKOHEUHBIMU NTPEAETaMH: OIIPE/ICNICHNUs], CBOMCTBA.

8.2.2. IIpumepbl KOHTPOJIbHBIX BOIPOCOB /1JIsi HMTOTOBOI0 KOHTPOJISI 0CBOCHHS
JHUCIUIIMHBI (2 ceMecTp — IK3aMeH)

DK3aMEHAIIMOHHBIA OMJIET BKIIOYAaeT KOHTPOJIBHBIC BOMPOCH 1O pasnenaM 5-7 paboueit
IPOrpaMMbl JUCLUIUIMHBI U COAEPKUT 8 BOMpocoB. 1 Bompoc — 5 6amios, 2 Bonpoc — 5 6aios, 3
BOIpoc — 5 6aiioB, 4 Bonpoc — 5 6amioB, 5 Bonpoc — 5 6anmios, 6 Bonpoc — 5 6amioB, 7 BOMpoC —
5 6annos, 8 Bompoc — 5 0aios.

1. OyHKIMU HECKOJIBKHX MEPEMEHHBIX: 00JIACTh OINpEICIICHNUs, JIMHUN YPOBHS, T€OMETpUYUECKast
UHTEPIIPETAIINSI.

2. Tlpenmen ¢pyHKIMH B TOYKE, YACTHBIC MPOU3BOJIHBIC TIEPBOTO W BTOPOTO MOPSAKOB (DYyHKIIHA

HECKOJIbKUX MEPEMEHHBIX.

YacTHpIe IPOU3BOIHBIC IEPBOTO MOPSIIKA.

YacTHpIe IPOU3BOIHBIC BTOPOTO MOPS/IKA.

[Tomubpiit muddepennman (s GyHKIIMU ABYX EPEMEHHBIX ).

[Tpon3BoHAs CIIOKHOU (PYHKIIHH.

[Tpon3BomHAs PYHKIIUY 10 HAITPABICHHIO.

© N U oA W

['paaueHT GyHKIUU U €T0 CBOMCTBA.

9. DOkcTpemMyMbl PYHKIMHU IBYX MEPEMEHHBIX: HE0O0X0IUMOE U I0CTaTOUYHOE YCIIOBHS IKCTPEMYyMa.
10. YcnoBHBIH SKcTpeMyM (MeTOA MHOKUTENEH Jlarpamka).

11. Haubonpliee 1 HauMeHblIee 3HaUCHNUS (PYHKIIUH B 3aMKHYTOM 001aCTH.

8.2.3. IIpumMepbl KOHTPOJIbHBIX BONPOCOB /IJIsi HTOTOBOI0 KOHTPOJISI OCBOEHHS
JMCHUILIMHBI (3 ceMecTp — IK3aMeH)

DK3aMEHAIIMOHHBIA OUJIET BKJIIOYAET KOHTPOJIBHBIC BOMPOCHI IO pazzaenaM 8-11 paboueit
IIPOrpaMMbl JUCLIUIUIMHBI U COAEPKUT 8 BOpocoB. 1 Bompoc — 5 6amios, 2 Bonpoc — 5 6aios, 3
BOMpoc — 5 6aioB, 4 Bonpoc — 5 6amioB, 5 Bonpoc — 5 6anmios, 6 Bonpoc — 5 6amioB, 7 BOMpoc —
5 6annos, 8 Bompoc — 5 0aios.

1. Juddepennmanbapie ypaBHEHHS: ONPEETICHUS, TOPSIOK, pelIeHue, o0Iee pelieHue.
2. TIpumepsl 3a1a4, MPUBOIAIINX K AU PEepeHIIMATEHBIM YPABHEHUSIM.

3. Juddepenimanbapie ypaBHEHUS MIEPBOTO TOPSIKA C pa3ACISIONIMA TIEPEMEHHBIMH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Onnoponusie nuddepeHnnanbHble ypaBHEHHS IEPBOTO MOPSIKA.

Jluneiinsie nuddepeHnnanbupie ypaBHEHUS IEPBOTO MOPSIKA.

Jluneiinple  audQepeHnnaTbHble  YpaBHEHUS BTOPOTO IOpsAAKAa C  TEPEeMEHHBIMU
K023 (ppuIIMeHTaMHU: CBOWCTBA PEIICHH, CTPYKTYpa OOILEro pemeHusl.

Jlunelinple 0HOPOIHBIEC TU(PEpEeHIaTbHbIE YPABHEHUS BTOPOTO MOPAIKA C TOCTOSHHBIMU
ko3 unmentamu (Meron Ditepa).

Jlunelinple HeomHOpOIHBIE IU(GepeHIualbHBIE YPaBHEHUS BTOPOTO MOpsSAKa C
HOCTOSTHHBIMU K03 punimeHTamMu (METo Bapualin).

Jluneitnple HeogHOponHBIE audGdepeHInaNbHble ypaBHEHUS BTOPOTO TOpSAKa C
NOCTOSSHHBIMU ~ KOo3(unmentamu. Mertox mnoabopa B ciaydae NpaBOM 4YacTH BHJA
KBa3UMHOTOYJICHA.

OcHoBHbBIE YpaBHEHUSI MATEMAaTUYECKON (PU3UKH.

YucnoBble psibl: OCHOBHBIE TIOHATHSA, CBOMCTBA CXOIMIIMXCS PSIIOB.

HeoOxoaumbliii mpu3HaK CXOAUMOCTH.

IMapmonuueckuit psa. Paner dupuxie.

[Tpu3Haky cpaBHEHUS PSAAOB C MOJOKUTEIHHBIMU YJICHAMH.

[Tpusnak lamamOepa.

NHTerpanbHblii U paiuKaibHbIN pU3Haku Komu.

3Hakouepenyromuecs psabl: npusHak JleOHuma.

3HaKonepeMeHHbIE PAJIbl: A0COTIOTHAS U YCIOBHAS CXOJUMOCTH.

[Tpu3Hak aGCOMIOTHON CXOAMMOCTH.

CaoiicTBa a0CONIOTHO U YCIOBHO CXOMSIIIUXCS PSAIOB.

CremneHHbIe PSAABLI: paguyc, UHTEPBAJ, 00JIaCTh CXOAUMOCTH.

CBoiicTBa CTENEHHBIX PSIAOB.

Psaner Teitnopa u MakiopeHna: cBOHCTBa, OCHOBHBIE PA3JI0KEHHUS.

Pasnoxxenue ¢pyHKIUU B psaa MakiopeHa ¢ TOMOIIbIO OCHOBHBIX Pa3JIOKEHUH.

Psaner @ypre: onpeneneHue, CBONCTBA.

Pasnoxenue nepuoanyeckoit pynkuuu B psg ypee.

Pasnoxxenue Henepuoanyeckoit pynkuuu B psig Oypee.

8.2.4. IIpumepbl KOHTPOJILHBIX BOIPOCOB IJI HTOTOBOT'0 KOHTPOJISI 0CBOECHUSI
AUCHMILIMHBI (4 ceMecTp — 3a4eT)

HTOroBbIii KOHTPOJIb MO JUCHHUILUIMHE HE MTPEYCMOTPEH.

CDOH,H OICHOYHLIX CpPCACTB MNPUBCACH B BHUJAC OTACIBHOIO JOKYMCHTA, SABJISAIOIICTOCA

HEOTHEMJIEMOMH YacThI0 OCHOBHOM O6p330B3T€J'IBHOfI nporpaMMmbl.

8.3. CTpykTypa M npuMepbl OHJIETOB AJIsl IK3aMeHa

1 CEMECTP

3adeT ¢ OIEHKOM 10 JucHumnianHe «MaremMaTuka IMPpOBOAUTCA B 1 CEMCCTPEC U BKIIIOYACT

KOHTPOJIbHBIE BOIIPOCHI 110 pazjenaM 1-4 paboueil mporpaMmsl AUCUUILINHBL. buner ans 3ayera ¢
OLICHKOM COCTOUT U3 8 BOIPOCOB, OTHOCALIMXCS K YKa3aHHBIM pa3/ieiaM.
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«Ymeepoicoaro»
3aB. Kadenpoii Briciieit
MaTeMaTHKH

PynakoBckas E.T.

Munucmepcmeo nayku u evicuieco oopazoseanun P®

Poccuiicknii XUMHKO-TEXHOJIOTHYEeCKHH YHUBEPCUTET
uMenu. JI. 1. MenaejieeBa

Kadeapa Boiciieii MaTeMaTHKH

«_» 20 r. 22.03.01 MartepuajoBe/ieHHe M TEXHOJIOTHH MaTepPHAaIOB
Maremaruka
BUJIET Ne 1
1. TeopeMa 0 CBOICTBaxX MHTETpaa C IEPEMEHHBIM BEPXHUM IIPEAEIOM.

2. CpoicTBa NPEEIOB, CBSI3aHHBIE C HEPABEHCTBAMH.

. 7/x
3. Bsmuucauts lim (1 - x)
x—0

4. y=arcctglnx-ctg5*, y' =7

5. Haiiti nHTepBaiIbl BO3pacTanus U yobiBanus Gyskupn y = 2x° —21x* —48x +8

(x + 2)dx

6. Haiitu J

(x—l)(x+8)

0
7. Beruuciuth j (x* +2)e"*dx

2
2
8. Bruuciauth I

v

1—cosx
(x—sinx)’

«Ymeeporcoaro»
3aB. Kadenpoii Briciieit
MaTeMaTHKH

Pynakosckas E.T'.
«_» 20 .

Munucmepcmeo nayku u evicuieco oopazoseanun P@®

Poccuiicknii XUMHKO-TEXHOJIOTHYeCKHH YHUBEPCUTET
uMenu. JI. 1. MenaejieeBa

Kadeapa Boiciieil MaTeMaTHKH

22.03.01 MarepuaJioBeiecHHe H TEXHOJIOTHM MAaTEPHAJIOB

MartemaTuka

BUJIET Ne 2

1. HeoOxoammoe 1 JOCTaTOYHOE YCIOBUE CYIIECTBOBAHUS ACUMIITOT (DYHKIMH (C

JI0Ka3aTeIbCTBOM ).
2. TlpunokeHHe ONMPeIeICHHBIX HHTETPAJIOB.
. tox
3. Bbryucaurs: llmi
x>0 Qx

4. y=10g3(5x2—3), y' =2

. 3 2
5. Haiiti MHTEpPBAIIBI BBITYKIOCTH ¥ BOTHYTOCTH (QyHKIMH ¥ =3X" —5x~ +2

X
x*+9

7. Haiitn: jctgxdx

6. Haiitu: I dx

. 3
8. BorumcauTh mwiomans GUIrypel, OrpaHHYeHHOM muausamu: S —7, V=X, x=1, y=0
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2 CEMECTP

OK3aMeH M0 AUCLHUIUIMHE «MareMaTuka» IMpPOBOJUTCS BO 2 CEMECTpEe M BKIHOYAET
KOHTPOJIbHBIE BOIIPOCHI 10 pazjesaM 5-7 pabodeit mporpaMMbl AMCUUIUIMHEL buier 11 sk3ameHa
COCTOMT U3 8 BOIPOCOB, OTHOCSAIINXCS K YKA3aHHBIM pa3/esiaM.

«Ymeepoicoaioy Munucmepcmeo nayku u gvicuieco oopasoseanus PO

3aB. Kadenpoii Briciieit

Poccuiicknii XUMHKO-TEXHOJIOTHYEeCKHH YHUBEPCUTET
MaTCMaTUKHU

uMenu. JI. 1. MenaejieeBa

Pynaxosckas E.T. Kadenpa Bbicuieii MaTeMaTHKHU

«_» 20 1. 22.03.01 MaTepuaJioBe/ieHHE U TEXHOJOTHH MATEPHAJIOB

MartemaTuka

BUJIET Ne 1
. Teopema o mpoOW3BOAHOM CIIOKHOHN (PYHKITHH HECKOIBKUX MEPEMEHHBIX (C JIOK-BOM).

[E—

2. ®opmyna IS BBMUCIEHHs Tuiomaau obnactu D: a < x<b,y, (x) Sysy, (x)
3. Haiitn aza(zA), ecmn z = (2x—1)y’ +2 - (3;4), 4(1;2)
X

4. Haiitu gradz(M),ecmun z =y’ sin2x, M(%QJ
0 2

5. V3MeHMTH NOPANOK MHTETPUPOBAHUSL: _[ dx _[ S (x; y ) dy
-1 —2x

6. BprunciauTe HHTETpA: H(z - x)dxdy,D ytx=2,y=x,x=2.
D

7. Bbr4ucnuth paboTy CUIIBI F= (2)/ - X)i + (2)/ +Xx ) j IPpH ICPEMCIICHUHN TOYKHU 110
npsimoit ot Touku A(0;3) no Touku B(1;5).

8. Bpruucnuts uHTErpaln no ¢popmysie ['puna:

m(5x+2xy)dx+(4y—2x2)dy,C:x:O,y:I,y:x.

c

«Ymeepoicoaro Munucmepcmeo nayku u gvicuieco oopasoseanus PO

3aB. Kadenpoii Bricmieit

Poccuiicknii XUMHKO-TEXHOJIOTHYeCKHH YHUBEPCUTET
MaTCMaTUKHU

uMenu. JI. 1. MenaejieeBa

Pynaxosckas E.T. Kadenpa Bbicuieii MaTeMaTHKHU

«_» 20 1. 22.03.01 MaTepuaJioBe/ieHH€E U TEXHOJOTHH MATEPHAJIOB

MartemaTuka

BUJIET Ne 2
1. Teopema o cpeHEeM 3HAYEHUU Il IBOMHOTO MHTErpaja (C 10Ka3aTeIbCTBOM).
2. Jlupdepenunan BToporo nopsaaka Gynkuun z = f (x, y)
dz ., '
3. HaiiTu noiaHyto Npou3BOAHYIO ~—,_ , €CIIH Z = ln(e + 4\/; —Ssin y) u x=1tgt, y=clgt.

dt
0z(A -
4. Haittu &(4) ),€CJZu z=(2x—1)y2 + Y i :(3;4)’14(1;2)
ol 1+ x
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2

1 X 2 —X
5. V3MeHHTH MOPSIOK MHTETPUPOBAHUSL: IdXI f (x; y)dy + I dx j f (x; y)dy
0 0 1 0

6. BwUuCIUTH HHTETpAI: II(X+1)dXdy9D y+x=2,y=x,x=2.
D

7. Bbruucnouts paboty cunpl F = (3y - 2x)i + (x +2 y) |/ Ipu epeMeleHH TOYKH B0 TyTH
napa6osr ¥ = 5X — 2x +1 ot touku A(0;1) mo Touku B(1;4).
B(3;2)

8. BLIUMCINTE: : _[ (6x - 2y)dx +(@By—2x)dy.

A(1;0)

3 CEMECTP

Ok3amMeH 1o aucuuIIMHEe «MaremMaTHuka» IpPOBOAMTCA B 3 CEMECTpE M BKIKOYACT
KOHTpPOJIbHBIE BOIPOCHI IO pasaenam §-11 pabodeil mporpaMMmbl AMCUMIUIMHBEL. buner ans
9K3aMEHA COCTOUT U3 8 BOIIPOCOB, OTHOCALINXCA K YKa3aHHBIM pa3/ieiaM.

«Ymeeporcoaion Munucmepcmeo nayku u gvicuiezo oopaszoeanus P@®

3aB. Kadenpoii Beicieit

Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
MaTEMaTHUKN

umenu. /1. M. MenneieeBa

Pynaxosckas E.T Kadenpa Boiciieil MaTeMaTUKH

«_» 20__r. 22.03.01 MaTepuaJjioBeieHre U TEXHOJOTHH MATEPHATIOB

MaremMaTnka

BUWIET Ne 1
1. Iloctpoenue obmero pemenus JIOAY Il-ro mopsaka ¢ TOCTOSHHBIMH
ko3 duIMeHTaMl B CiIydae KPAaTHBIX KOpPHEH XapaKTepUCTHYECKOTO YpaBHEHUS
(ctyqait D=0) (¢ qoka3aTenabCTBOM).
2. CdopMynmupoBaTh TEOpPEeMy CYIIECTBOBAaHUS W eIUHCTBEeHHOCTH pemieHus Y I-ro
MOpsAKA.
3. OmnpeneneHue CyMMbl U CXOJMMOCTH 4MCIOBOro psna. Ilepeumcnuth cBoiicTBa
CXOJSALIUXCS PSALIOB.
4. Pemuts nudpdepeHnuansHoe ypaBHEHUE:
(cosy+y : sinx)dx+ (2y —x-siny—cosx)dy =0
PeruTs 3amauy Komm: y"-cosx =2y -sinx, y(0)=-1;'(0)=1
Pemuts muddepennuansaoe ypasaenue: 5y — Y =5—2x
7. HccnemoBaTh 3HAKOUEPEAYIOUIUIICS psAl HA aOCOTIOTHYIO U YCIOBHYIO CXOUMOCTD!
0 (_ 1)}1"’1
2T
o 47 +1
= (x+1)
8. Haiit 001aCTh CXOAMMOCTH CTEIICHHOI'O Psa: e

«Ymeepoicoaro Munucmepcmeo nayku u gvicuieco oopasoseanus PO
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3as. Kadenpoi Beicuiei Poccuiicknii XUuMHKO-TEXHOJI0THYeCKHii YHUBEPCUTET
MAaTeMaTHUKHU uMenu. JI. 1. MenaejieeBa

Kadeapa Bpiciieil MaTeMaTHKH
Pynakosckas E.T'.

< » 20 r. 22.03.01 MarepuajioBeIecHHE M TEXHOJIOTMH MATEPHAJIOB

MartemMaTukKa

BUJIET Ne 2
3Hakouepenyromuecs psaasl. Jlokasars npusHak JleiiOHuna.

2. J1Y ocHOBHbIE MOHATHUS: MOPAAOK, YACTHOE pelIeHue, olliee peleHue, oO1uil nHrerpa,
3agada Komu.
3. AY B nonubix auddepennnanax. OopMyIupoBKa aHATUTUYECKOTO MPH3HAKA IOJIHOTO

maddepernnana.
Y

4. Pewmts quddepeHnuanbHoe ypapaenne: XV —y=x-1g

5. Pemmts 3amauy Komn: y"-y° +1=0, p(0)=1,y'(0)=1

6. Pemmwmts nuddepennnansuoe ypasaenue: )" —2y + y = 2x(1 - x)

. S on+l
7. HccrnenoBaTh YUCIOBOM PSAJ HA CXOJAUMOCTb: Z 713
= +in
n=1

8. HaiiTi 001aCTh CXOUMOCTH CTETICHHOTO Psia:

i (_1)n+1 . (x _2)n

~  In+11

9. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCLHUIIJINHBI.
9.1. PexoMenayemas qureparypa.

A) OcHoBHasi IMTEpaTypa:

1. «COopHuk 3amay no Beiciield Mmarematuke» (dactpb 1), [Tucemennsiii J.T., JIyary K.H. —M.,
u3a. «Aupucy, 2010 r. — 576 c.: un. — (Beicuiee o6pa3oBanue).

2. «COopHHK 3a/1a4 1o BhIcIIelH MatemaTuke» (dacth 2), [Tucemennsiii J1.T., Jlyary K.H. —M.,
u3a. «Aupuc», 2010 r. — 592 c.: un. — (Briciiee oOpazoBanue).

3. «KoHcnekT nekuuii mo Bbicuiel mateMaruke», [luceMennsiit .T. —M., uzn. «Aiipucy, 2010
r. — 608 c.: m1. — (Briciiee o6pazoBanue).

4. Cammumon P.B. Maremaruka Jyisi CTyIGHTOB CTPOUTEIIBHBIX M TEXHUYECKUX CTICITHATBHOCTEH:
y4. nocobue, Jlans, 2018, 364 c.

5. Teopus BepoATHOCTEH U MaTeMaTH4yecKasi CTATUCTUKA. [ DNEKTPOHHBIN pecypc]: yUeOHUK s
NpUKIaaHOro OakanaBpuara: DnekrpoHHas konus / B. E. 'mypman. - 12-e uzn. - M.: FOpaiir,
2014. - 1 »1. ont. guck (CD-ROM).

6. ®ponos A.H. Kparkuii kypc TB u MC, yu. nocobue, Jlans, 2017, 304 c.

b) JlonosHuTteabHast JuTEpaTypa:

1. Dnements! anredpsl: yueOHnoe mocodue / A. H. llaitkun. - M.: PXTY um. /.. Menneneesa,
2014.- 119 c.: nn.
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10.

11.

12.

13.

14.

HuddepennnanbHoe W UHTETPaTbHOE HCUUCICHHE (QYHKIUU OJHOW IEepeMEHHOM.
Pynakosckas E.I'., Pymaiino M.®., Menanze M.A., 'opaeesa E.JI., Ocununk B.B. / Yyebnoe
nocobue nop pen. Pymgaxosckoit E.I'., Pymaiino M.®.: —M.: PXTVY um.J[.M.Menneneena,
2012.-108 c.

JuddepeHnnanbHoe U HHTETPAITBHOE HCYUCIICHNE (PYHKIIMH OTHOW IEpeMEHHOH (TIpUMepsl 1
3amaun). Pynakosckas E.I'., ABepuna O.B., Boponos C.M., Crapmosa T.H., XnsiHoBa T.B.,
Purep T.B. /Yae6Hoe mocobue mox pex. Pynakosckoii E.I'., -M.: PXTVY um.J[..Menneneena,
2013.-132c.

JuddepenunansHoe 1 HHTETpAIbHOE UCUUCIIEHNE QYHKIIUU MHOTHX MTEPEMEHHBIX (TEOpHs U
npaktuka): yaeonoe nocoodue / E. I'. Pynakosckas, Pymaiino M.®., Ilaiikua A.H., Menanze
M.A., Apcanykaes 3.3., BoponoB C.M. - M.: PXTY um. JI.1. Mengeneena, 2016. —120 c.
OObIKHOBEHHBIE U PepeHIInanbHbIE YPaBHEHN: KOHCIIEKT JIEKIUH 10 BBICIIEH MaTEMaTHKE:
yueOHoe nmocobue / coct.: E. M. Ueuerkuna, B. M. Azpuais, E. 10. Hanenennna. - M.: PXTY
uMm. /[.U. Menneneera, 2012. — 64 c.

OObikHOBeHHBIE U] EepeHITNaNbHBIC YPAaBHEHHS M CHUCTEMbl (NIpUMEpPHl W 3a7a4H).
Pynaxosckas E.I'. Pymaiino M.®., Xubsosa T.B., Purep T.B., Kazanusu M.C., Cutun A.T.
/YuebHnoe mocobme moxm pea. Pynmakoeckoit E.I'., Pymaitno M.®., -M.. PXTVY
um./[.U.Menneneena, 2013. —116 c.

Psanwi. Teopus u npaktuka. Pynakosckas E.I'., Apcanykaes 3.3., Menanze M.A., Hanenenun
I0.T. /Yuebnoe mocooue. —M.: PXTVY um. JI.M.Menneneena, 2011. —72 c.
HuddepenunansHoe ¥ HMHTETpaibHOE MCUUCICHHE (QYHKIMHM MHOTHUX TepEeMEHHBIX.
Pynakosckass E.I'., PymaiinoM.®., Hanenenuna E.}O., Menagze M.A, XusinoBa T.B.
/YuebHnoe mocobme moxm pea. Pynmakoeckoit E.I'., Pymaitmio M.®.: -M.. PXTVY
uMm.J[.U.Menneneena, 2012. -92 c.

JuddepennnansHoe U MHTETpajIbHOE UCUUCICHHE (YHKIIMU MHOTHX IIEpEMEHHBIX (TPUMEpPHI
u 3anaun). Pynakosckas E.I'., Menagze M.A, XnwsinoBa T.B., [aiikun A.H., Purep T.B.,
/Yuebnoe mocobme mox pen. Pymakockorr E.I'., Illaiikuna A.H.: -M.. PXTY
uMm. /.M. Mennaeneena, 2012. —108 c.

PykoBOJCTBO K pElIEHHIO 3a/1a4d M0 TEOPUHM BEPOSITHOCTEW M MAaTEMaTUYECKOM CTAaTHUCTHUKE.
[DnekTpoHHBIN pecypc]: yueOHOe mocoOue Juisl MPUKIATHOTO OakaiaBpuara: DJIEKTPOHHAs
korwmsi / B. E. I'mypMmas. - 11-e u3a. - M.: FOpaiir, 2014. - 1 351. ont. auck (CD-ROM).
Teopus BepossTHOCTEN M MaTeMaTuyeckas cratucruka. Pygakosckas E.I'., PymaitioM.®.,
Crapmoa T.H., Asepuna O.B., I'opaeesa E.JI., M3otoBa C.A. /YuebHO€ mmocoOue moa pe.
Pymaitno M.®., Pynakosckoit E.I'., —M.: PXTVY um.JI.U.Menneneena, 2012. -136 c.
COopHuK pacdyeTHBIX paborT mo Bbeicmedl marematuke. Tom 1. duddepenumnansaoe u
MHTETpaIbHOE UCUUCTICHHE PYHKITUH OJHOM U HECKOJIBKUX MEPEMEHHBIX. DJIEMEHTHI alIreOphl.
Pynaxosckas E.I'., Pymaiino M.®., Ocunuuk B.B., Crapmosa T.H.., Purep T.®., Menanze
M.A., bypyxuna T.®., [latikun A.H., MamakoBa K.A. /Yueb6Hoe mocobue B 3-X TOMax 1o
pen. Pynakosckoit E.I'.: -M.: PXTVY um.J[.U.Menneneena, 2016. —148 c.

COopHuk pacyeTHbIX pabor mo Bbicuiedt wmatematuke. Tom II.  OObIKHOBEHHBIE
muddepeHnaIbabe ypaBHeHUs: U cucteMbl. Pymakosckas E.I'., Pymaiino M.®., Ocumunk
B.B., ABepuna O.A., Yeuerkuna E.W., Hanenenuna E.1O., Hanenenun FO.T., Mnmakosa K. A.
/YuebHoe mocobme B 3-x TOomMax mox pen. Pymakosckoit E.J.: -M.: PXTY
um.JI..Menaeneena, 2016. —120 c.

COopHuk pacueTHbIXx paboT mo Beicimiedr matemaruke. Tom III. Teopust BepositTHOocTel U
Marematuueckas cratuctuka. PynakoBckas E.I'., Hanenenuna E.FO., Ocumuuk B.B.,
Hanenennn F0.T., Opnosa B.JI., [aiikua A.H., MamakoBa K.A. /Yuebnoe nocobue B 3-X
toMax nox pea. Pynakosckoit E.I'.: —M.: PXTY um.J[.M1.Menneneena, 2017. -124 c.

9.2. PexoMeHAyeMble HCTOYHHKH HAYYHO-TEXHUYECKOil HHPopManuu.

— Pa3paTouHblil WILUIFOCTPATUBHBIM MAaTepUAll K JICKIIHIM.
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— IIpe3eHTanuu K JEKIUAM
— Meronudeckue peKOMeHJalluu
— Komrmekc o0ydaronmx mporpamm.
Pecypchl nH(OpMaIMOHHO-TENICKOMMYHUKAIIMOHHOH ceTn MIHTepHeT:
http://kvm.muctr.ru/—caiit kadeapsl BEICIIICH MAaTEMATHKH.

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHH S JUCIHUNIMHBI

HJ’IH peain3anun pa6oqel71 mporpaMmbl  IMOATOTOBJICHBI  CICAYIOINUC CPCIACTBA
00eCIICUCHHS OCBOCHUS JAUCIHMITIIIMHBI:

—  KOMITbIOTEpPHBIC MPE3CHTAIIMM WHTEPAKTHBHBIX JIGKIIUK — https://moodle.muctr.ru/, (obmee
gucio cnaiigos — 1280);

— 0aHK TECTOBBIX 3a/laHUH [l TEKYILEro KOHTPOJIsl OCBOEHUS AUCHUILINHBI (50 BapHaHTOB Ha
KaKIYI0 KOHTPOJIBHYIO TOUKY, BCEro 12 KOHTPOJIbHBIX paboT, o01ee uncino Bapuantos — 600);

— 0aHK TECTOBBIX 3aJ[aHUI1 JUII HTOTOBOTO KOHTPOJISI OCBOCHUS AUCHMIUIMHBI (50 OMIeTOB Aust
UTOTOBOT'O KOHTPOJISI, BCETO 3 UTOTOBBIE aTTECTallNM, o01iee ynciao omieros — 150).

10. IEPEYEHb HH®OPMAIIAOHHBIX TEXHOJIOI' i, UCIIOJb3YEMBbIX B
OBPA3OBATEJIBHOM INTPOLECCE

HNHdopmannoHHy10 HOIJEPKKY U3y4EHUs JUCLUILIAHBI OCYILIECTBIISET
Nupopmannonno-6mdnuoreunsiii nentp (UBL) PXTY wum. .M. MenneneeBa, KOTOpBIH
obecrieunBaeT OOy4YalOUIUXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOH W  Hay4yHOU
JUTEPATypOi, HEOOXOIUMON [UIsl OpraHu3alnuu o0Opa3oBaTENbHOIO MpOoIEcca MO JAUCLHUILIMHE.
O6mwmit 06eM MHOTOOTpacieBoro ¢Gouaa MBI ra 01.01.2022 coctaBnsier 1 719 785 k3.

@®onp UBIL[ pacnomaraer y4eOHOH, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHHUYECKOU
JAUTEpaTypoil B (hopMe MeUyaTHBIX U JIEKTPOHHBIX U3JAHUH, a TaKXkKe BKJIIOYaeT OpHUIMAIbHbIC,
CIpaBOYHO-OMONMMOTpaduueckre, CHEUaTU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOeKHBIC
nepuonuyeckue W uHpopmauumoHHele  u3nanus. MBIl obecnedmBaer  moctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOJHBIM JIOCTYIIOM M3 000N TOUKH, B KOTOPOH
uMmeeTcst Jnoctyn K cetu MHTepHeT M K 3neKTpoHHO-OMOnmoreuHoit cucreme (OBC)
YHuBepcurera, KOTopas COACPKUT PAa3INYHbIEC U31aHUS 10 OCHOBHBIM H3y4acMbIM JUCLUIUIMHAM
U cOpMHPOBaHA 10 COTJIACOBAHUIO C MpaBooOIamaTeNsIMH yueOHOW M y4eOHO-METOANYECKOI
JUTEPATYPHI.

Jnss  OGojmee TOJMHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OmMOMMorpaduyeckoro u
uHpOpMaLMOHHOTO obOciyxuBanus B MBIl peanu3zoBaHa TeXHOJIOTHS DJIEKTPOHHOH OCTAaBKU
JIOKYMEHTOB.

ITonHbIli TepedeHb HIIEKTPOHHBIX HH(GOPMALMOHHBIX PECYPCOB, HCHOIb3yEMBIX B
nporecce 00y4eHus, IPEACTaBICH B OCHOBHON 00pa30BaTeNIbHOM porpamme

11. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI.

B coorBercTBMM C y4eOHBIM IUTAHOM 3aHATHS MO JAUCHUIUIMHE «MaTeMaTHKa
npoBOoAsITCS B (GopMe JICKIMH, MPAKTHYECKUX 3aHSATHH U  CaMOCTOSITENBbHOW paboThI
oOyyaromierocs.

11.1. O6opynoBanue, He00OX0aUMOe B 00pa30BaTeJIbLHOM IpoLecce:
Y4eOHble ayIUTOPUU I TIPOBEACHHS JIEKIMOHHBIX W TPAKTHYECKUX 3aHSATHH,
000pyIOBaHHBIE TPAAUIMOHHBIMA YYCOHBIMH JIOCKAMH M Y4eOHOW MebOenpro; OmOImMoTeka,
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nMCronias pa60qne KOMIIBIOTCPHBIC MECTa IJIA CTYACHTOB, OCHAIICHHBLIC KOMIIBIOTCpaMH C
JOCTYIIOM K 0azaMm JaHHBIX 1 BBIXOJOM B I/IHTepHeT.

11.2. YueOHO-HATISAAHbIE TOCOOUS:
Y4eOHO-MeToIn4YecKne Mocoous, pa3paboTaHHblE Ha Kadeape BBICIIEH MaTEeMaTHKH,
BBUIOXKEHBI Ha caiite kadeapsl http://kvm.muctr.ru u Ha caiite Oubnumoreku PXTY umenu
J.1.Menneneesa https://lib.muctr.ru.

11.3. KoMnboTepbl, HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHBbIE CETH, AaNINIAPATHO-
NMPOrpaMMHbIE U ayINOBU3YaJIbHbIE CPEACTBA:
[lepcoHanbHble KOMIBIOTEPHI, MPUHTEPHI, CKaHEP M KOMHUPOBAIBHBIN
HCIIOJIB3YIOTCA IJI1 TOATOTOBKHU PA3JaTOYHBIX MAaTCPUAJIOB.

arrapar

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE 1 HH(POPMALIMOHHBIE PECYPCHI:
NudopmaninoHHO-METOAUYECKHE MaTepuaibl: y4eOHbIE IOCOOUS MO UCHUIUIMHE;
pa3aTOuHBIA MaTepuan K pas3felnaM JIGKIIMOHHOTO Kypca; pa3laTOuHbIA Marepuan K
NPAKTUYECKUM 3aHSATHSIM MO TUCHUIUIMHE, KOMIUIEKTHI KOHTPOJBHBIX M 3K3aMEHAI[MOHHBIX
OMIIEeTOB.
Y4eOHo-MeToIUYEeCKHEe pa3pabOTKU B 3JIEKTPOHHOM BHJIE; CIIPAaBOYHBIE MaTepHalbl B
MMEYaTHOM U 3JICKTPOHHOM BUIC.

11.5. IlepeyeHb JMLIEH3MOHHOI0 POIPAMMHOIO 00ecleYeHHs

Ne | HamMeHoOBaHHMe MPOrPAMMHOTI0 PekBU3UTHI 10T0OBOPA Cpok oKkOHYAHUS
LI NMPOaYKTA NMOCTABKH neiicTBUS JHIIEH3UN
1. |WINDOWS 8.1 Professional Get | KonTpakt Ne 62-642A/2013 0ecCpovHO
Genuine ot 02.12.2013
2. |Micosoft Office Standard 2013 Kontpakt Ne 62-645A/2013 OeccpouHas
ot 02.12.2013
3. |WINHOME 10 Russian OLV NL | KonTpakt Ne 28-352A/2020 OecCpovYHO
Each AcademicEdition ot 26.05.2020
4. |Microsoft Office Professional Kontpakt Ne 28-355A/2020 12 mecsieB
Plus 2019 ot 26.05.2020 (exxerogHOE TIPOJICHUE
B cocrage: TIOJIITMCKH C TIPaBOM
e Word nepexoja Ha
e Excel OOHOBIIEHHYIO BEPCHUIO
e Power Point IPOJyKTa)
e OQOutlook
e OneNote
e Access
e Publisher
e InfoPath
5. |Kaspersky Endpoint Security mins | Kontpakt Ne 90-13335A/2021 12 mecsieB
o6usneca — CrangapTHseiii Russian ot 07.09.2021 (esxeroiHOE TIPOJITICHUE
Edition. MOJAMKUCKHU C TPAaBOM
nepexojia Ha
OOHOBIIEHHYIO BEPCHUIO
IPOJYKTa)
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12. TPEBOBAHHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

®opMbI M METO/IbI KOHTPOJISI ¥ OlIeHKH pPe3y/JbTATOB OCBOEHHS Pa3/ie/ioB

HaumeHnoBaHue OcHOBHbBIE MOKA3aTeTU OLEHKHU DopMBbI U METO/IbI
pa3jesioB KOHTPOJISI M OLIEeHKH
1 cemecTp

Pazpnen 1. 3Haer: Orenka 3a
DneMeHTHI anreOpsl. | OCHOBBI U PepeHIInanbHOr0 U MHTETPaIbHOTO | KOHTPOJIBHYIO
AHanuTHueckas ucUuCIeHus, TuppepeHHaTbHBIX YpaBHEHHH, paboty Ne 1 (1
reoMeTpust Ha TEOpUHU BEPOATHOCTEH U MaTeMaTUYECKOM ceMecTp)
TJIOCKOCTH. CTaTHCTUKH, MaTEeMaTUYECKHE TeOpUur U MeTobl, | OIeHKa Ha 3a4eTe C

JIeKaIUe B OCHOBE MOCTPOCHUS OLIEHKOH

MaTEeMaTHYECKUX MOJIENIC; OCHOBBI IIPUMEHEHUS

MaTeMaTHYeCKUX MOJIENel U METOIOB.

YmMmeer:

BBIOMpATh MaTeMaTUYECKUE METObI, IIPUTOTHBIC

JUTSL pellieHus] KOHKPETHOM 3a7]aui; UCIOJIb30BaTh

MaTeMaTHYeCKHUEe MOHITHSI, METOIbI U MOJIETN

JUTSL OTIICAHUSI PA3JTMYHBIX TIPOIECCOB; BBISBISTH

MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, JIeKallle B

OCHOBE KOHKPETHBIX MPOIIECCOB; UCIOIb30BaTh

OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paboTKH

JAHHBIX; IPUMEHSITh MAaTEeMaTHICCKUE 3HAHUS HA

MEXIUCIUTIINHAPHOM YPOBHE.

Bnageer:

OCHOBaMU (yH/IaMEHTAIbHBIX MATEMATHIECKHUX

TEOpUH U HaBBIKAMH HCIIOJIb30BAHUS

MaTEMaTHYECKOTO armapaTa; MeTOdaMu

CTATUCTUYCCKON 00pabOTKH MHGOPMAIIHH.
Pazgea 2. 3Haer: Or1eHka 3a
OyHKIHS OTHON OCHOBHI (D (PepeHITNAITBHOTO M HHTETPATHHOTO | KOHTPOJIBHYIO
MepeMEHHOM. ucuucieHus, mudhepeHImaibHbIX ypaBHEHUH, padoty Ne 1 (1
[Mpenen GpyHKIHIH. TEOPUHU BEPOSITHOCTEN U MATEMATUYECKOMN CeMecCTp)
HenpepriBHOCTH CTaTUCTUKH; MaTeMaTH4eCKHe TeOpUr U MeTobl, | OleHKa Ha 3a4eTe C
GyHKIUY. JieXxalire B OCHOBE MOCTPOCHUS OLIEHKOM

MaTeMaTUYECKUX MOJEJIEH; OCHOBBI IPUMEHEHUS
MaTeMaTHYeCKNX MOJECIICH 1 METOIOB.

YmMmeer:

BBIOMPATh MaTeMaTUYECKHUE METObI, TPUTOIHBIC
TSl peIeHUs KOHKPETHOM 3a/1auu; UCT0JIb30BATh
MaTeMaTH4YeCKHE MOHITHS, METOBI M MOJICITH
JUISl OMCAHUS PA3JIMYHbBIX IIPOLIECCOB; BBISIBIATH
MaTeMaTU4YeCKHue 3aKOHOMEPHOCTH, JISIKAIIIUE B
OCHOBE KOHKPETHBIX ITPOLIECCOB; UCIOJIb30BATh
OCHOBHBIC METO/Ibl CTATUCTUYECKON 00pabOTKH
JAHHBIX; IPUMEHATh MaTEMAaTUYECKHE 3HAHHS Ha
MEXKIUCIUTIIIMHAPHOM YPOBHE.

Bnaneer:

OCHOBaMH (yHAaMEHTAIBHBIX MAaTEMaTHYECKUX
TEOPU U HABBIKAMU UCIIOJIb30BaHUS
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MaTEMaTHYECKOTO anrapaTta; MeTOdaMu
CTATUCTUYECKON 00pabOTKH MHGOPMAIIHH.

Pazpnen 3.
Huddepennmnanbpaoe
UCYHCIICHUE
(GYHKIMM OJTHOM
IIEPEMEHHOM.

3Haer:

OCHOBBI (D (epeHIInaNIbHOr0 U UHTETPaIbHOTO
ucUUCIeHus, TupPepeHINaTbHBIX YPaBHEHHH,
TEOpUHU BEPOATHOCTEH U MaTeMaTUYECKOM
CTaTUCTHKH; MaTEMAaTUIECKHE TEOPUH U METOJIBI,
JIeKaIUe B OCHOBE MOCTPOCHUS
MaTeMaTHYECKUX MOJIEJIeH; OCHOBBI IPUMEHEHUS
MaTeMaTHYeCKUX MOJIENeH U METOIOB.

YmMmeer:

BBIOMpATh MaTeMaTUYECKUE METObI, IIPUTOTHBIC
ISl pEIIeHUs] KOHKPETHOH 3a/1a4H; NCIOIb30BATh
MaTeMaTHYeCKHUEe MOHITHS, METOIbI U MOJIETN
IUIs1 OTIMCAHMS PA3JIMYHBIX MPOLIECCOB; BBISBIISATH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, JIeKalllie B
OCHOBE KOHKPETHBIX IPOLIECCOB; UCTIONb30BATh
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paboTKU
JTAaHHBIX; TPUMEHATh MaTeMaTHYECKUE 3HAHUS Ha
MEXIUCHUTIIINHAPHOM YPOBHE.

Biapeer:

OCHOBaMU (yH/IaMEHTAJIbHBIX MaTEMaTHUYECKUX
TEOPH U HABBIKAMU HCIIOJIb30BaHUS
MaTEeMaTHYeCKOro anmnapara; MeToaaMu
CTaTHCTUYECKOI 00paboTKH MH(OPMALIUH.

OrmcHka 3a
KOHTPOJIBHYIO
paboty Ne 2 (1
CEMeECTp)

OrncHKa Ha 3a4eTe C
OLICHKOM

Pazgea 4.
HHuTerpansHoe
UCYHCIICHUE
(byHKIHMU OJHOM
TEPEMEHHOM.

3Haer:

OCHOBBI () (HepeHINANTBHOTO U HHTETPAITBHOTO
ucuucienus, 1updepeHaIbHbIX ypaBHEHHH,
TEOPHUH BEPOATHOCTEN U MAaTEMaTUYECKON
CTaTUCTHKH; MaTEMAaTUYECKHE TEOPUU U METOJIBI,
JIeKaIlre B OCHOBE TIOCTPOCHUS
MaTeMaTHYeCKUX MOJIeNel; OCHOBBI IPUMEHEHUS
MaTeMaTHYECKUX MOJIEIeH U METOJIOB.

YwMmeer:

BBIOMPATh MaTeMaTHYECKUE METOIbI, IPUTOIHBIC
IUIsl pelIeHUs] KOHKPETHOH 3a/1a4M; HCIOIb30BATh
MaTeMaTHYeCKUe TIOHSATHI, METOABI U MOJICIN
U151 OTIMCaHMSl PA3JIMYHBIX MPOLIECCOB; BBISBIIATh
MaTeMaTHYECKUe 3aKOHOMEPHOCTH, JIeKAIIUE B
OCHOBE KOHKPETHBIX MPOLIECCOB; UCIIOIb30BATh
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paboTKH
JAHHBIX; IPUMEHATh MaTeMaTHUECKUE 3HAHUS Ha
MEXIUCIUITHHAPHOM YPOBHE.

Bnageer:

OCHOBaMH (PyHJAMEHTAIBHBIX MAaTEMaTHUYECKIX
TEOPH U HaBBIKAMU UCIIOJIb30BaHUS
MaTeMaTHYECKOT0 anmnapaTa; MeToJaMu
CTATUCTUYCCKON 00pabOTKH MHGMOPMAIIHH.

Ornenka 3a
KOHTPOJIBHYIO
paboty Ne 3 (1
CEMECTp)

O1ieHKa Ha 3a4eTe ¢
OLICHKOM

2 cemecTp

Paspnea S.
Huddepennmanbaoe
UCUHCIICHUE

3Haer:
OCHOBBI U PEpPEeHITHATBHOTO U
WHTETPAIIBHOTO MCUHCIICHHSI,

Orenka 3a
KOHTPOJIBHYIO paboTy
Neo 4 (2 cemecTtp)
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byHKIUH
HECKOJIBKHX
MEPEMECHHBIX.

Qg QepeHInaIbHBIX YPaBHEHUN, TEOPUU
BEPOATHOCTEH U MaTEMaTHUYECKON CTaTUCTUKH;
MaTeMaTHYeCKUEe TEOPUHU U METOBI, JISKAIINe B
OCHOBE MIOCTPOEHUSI MaTEMaTHUECKUX MOJIENIEH;
OCHOBBI IPUMEHEHUSI MATEMaTUYECKIX MOETICH
U METOJIOB.

YmMmeer:

BBIOMpATh MaTeMaTUYECKUE METObI, IIPUTOTHBIC
ISl pEIIeHUs] KOHKPETHOH 3a/1a4H;
MCIOJIb30BaTh MaTeMaTUYECKUE TIOHATHUS,
METOBI U MOJICNIN JJISl ONTUCAHUS PA3TUIHBIX
MIPOLIECCOB; BBIABISATH MaTeMaTHUYECKUE
3aKOHOMEPHOCTH, JIS)KAIIHE B OCHOBE
KOHKPETHBIX MPOIIECCOB; UCIOIB30BaTh
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00pabOTKH
JTAHHBIX; TPUMEHATh MaTeMaTHYeCKIe 3HAHUS
Ha MEXIUCIUILTHHAPHOM ypPOBHE.

Bnageer:

OCHOBaMHU (PyHJAMEHTAIBHBIX MaTEMaTHUYECKIX
TEOpUH U HaBBIKAMH HCIIOJIb30BAHUS
MaTeMaTHYECKOT0 anmnapaTa; MeToJaMu
CTATUCTUYCCKON 00pabOTKH MHGOPMAIIHH.

O1eHKa Ha DK3aMEHE

Paspgea 6.
KpaTtHbie nHTETpaibl

3Haer:

OCHOBBI (D PEPEHITNATBHOTO U
WHTETPAITBHOTO UCUUCIICHHSI,
nuddepeHIMaTbHBIX YpaBHEHUH, TeOpUun
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHUKU;
MaTeMaTHYeCKUe TEOPUHU U METO/bI, JIe)KaIUe B
OCHOBE TIOCTPOCHUSI MATEMATHUECKUX MOJICIICH;
OCHOBBI IPUMEHEHHS] MATEMaTHUYECKUX MOJIee
U METOJIOB.

Ywmeer:

BEIOMpATh MAaTEMAaTHIECCKUE METOMBI, IIPUTOTHBIC
JUIS pellieHus KOHKPETHON 3a1auu;
MCIOJIb30BaTh MATEMATHYECKUE TIOHSATHS,
METOJIbl U MOJIETIH JIJISl OTIMCAHUS PA3IUYHBIX
MIPOLIECCOB; BBISBIISATH MATEMATHUECKUE
3aKOHOMEPHOCTH, JIS)KAIIUE B OCHOBE
KOHKPETHBIX MPOIIECCOB; UCIOIB30BATh
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paboTKU
JTAHHBIX; IPUMEHSITh MATEMaTHICCKUE 3HAHUS
Ha MEXIUCIUIUIMHAPHOM YpOBHE.

Bnageer:

OCHOBaMH (yH/IaMEHTAIbHBIX MATEMATHUYECKHUX
TEOpU U HaBBIKAMH HCIIOJIb30BAHUS
MaTEMaTHYECKOTO arrapaTta; MeToOdaMu
CTATUCTUYCCKON 00pabOTKH MHGOPMAIIHH.

Ouenka 3a
KOHTPOJIbHYIO padoTy
Ne 5 (2 cemecTtp)
OreHka Ha 9K3aMeHe

Pazgen 7.
KpusonuHnelinsie u
IIOBEPXHOCTHBIE
UHTETPAJIBL.

3HaerT:

OCHOBBI U (HepeHInAIEHOTO U
MHTETPaIbHOI0 UCUUCIICHHUS,

i depeHIMaIbHBIX YpaBHEHUI, TEOPUU
BEPOSITHOCTEH U MaTeMaTUYECKON CTaTUCTUKH;
MaTeMaTHYECKUE TEOPUHU U METOJIBI, JISKAIINE B

Ouenka 3a
KOHTPOJIbHYIO paboTy
No 6 (2 cemectp)
Oruenka Ha 3K3aMeHe
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OCHOBE IMOCTPOCHHSI MAaTEMATUUYECKUX MOJIEIICH;
OCHOBBI IPUMEHEHHUSI MATEMaTHYECKUX MOJIEIei
Y METOJIOB.

YwMmeer:

BBIOMPATh MaTeMaTUYECKHUE METObI, TPUTOIHBIC
JUISl pelIeHUs] KOHKPETHOW 3a/1a4u;
MCII0JIb30BaTh MAaTEMATUUECKUE TTOHSTHS,
METO/BI U MOJIECIIN JUIsl OTIMCAHMS PA3IMYHBIX
MIPOLIECCOB; BBISIBIISITH MAaTEMAaTUUECKUE
3aKOHOMEPHOCTH, JIEKAILe B OCHOBE
KOHKPETHBIX MPOLIECCOB; UCIIOIb30BAThH
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00pabOTKH
JAHHBIX; IPUMEHATh MAaTeMaTHUYECKUE 3HAHUS
Ha MEXIUCIUIIIIMHAPHOM YPOBHE.

Bnaneer:

OCHOBaMU (yH/ITaMEHTAIbHBIX MaTEMATHUYECKUX
TEOpHIl U HABBIKAMU HCIIOIb30BAHUS
MaTeMaTU4YeCcKOro anmnapara; MeTogaMu
CTaTHCTUYECKOM 00paboTKH MH(OPMALIUH.

3 cemecTp

Pazgea 8.
Huddepenunansubie
ypaBHEHUS IIEPBOTO
HopsiKa.

3Haer:

OCHOBBI (D (HepeHInAIEHOTO U
MHTETPaIbHOI0 UCUUCIICHHUS,

Qg QepeHInaIbHBIX YpaBHEHUN, TEOPUHU
BEPOSITHOCTEH U MaTeMaTHYECKON CTaTUCTHUKH;
MaTeMaTHYECKUEe TEOPUHU U METOJIBI, JISKaIINe B
OCHOBE MTOCTPOCHHSI MATEMAaTHIECKUX MOJICIICH;
OCHOBBI IPUMEHEHUS MaTeMaTUYECKUX MOJeIeH
¥ METOJIOB.

YwMmeer:

BBIOMPATh MaTeMaTHYECKHE METOIbI, IPUTOIHBIC
IS pelIeHns] KOHKPETHOH 3a/1a4H;
MCIIOJIH30BATh MaTeMaTHYECKHIE MTOHATHS,
METOBI U MOJIENHN JIs1 ONTUCAHUSI Pa3InYHbIX
MPOIIECCOB; BBISBIIATH MAaTEMAaTHYECKHE
3aKOHOMEPHOCTH, JIEXKAIHE B OCHOBE
KOHKPETHBIX MPOLIECCOB; UCITIONb30BaTh
OCHOBHBIE METO/Ibl CTATUCTHUYECKONH 00pabOTKH
TaHHBIX; TPUMEHATh MaTeMaTHUECKUE 3HAHUS
Ha MEXIUCLUIINHAPHOM YpPOBHE.

Biageer:

OCHOBaMHU (yHJaMEHTAJIbHBIX MaTeMaTHYECKUX
TEOPH ¥ HABBIKAMH HCIIOJIb30BaHUS
MaTEeMaTHYeCKOro anmnapaTa; MeToJaMu
CTAaTHCTUYECKOM 00paboTKH MH(OPMALIUH.

Ouenka 3a
KOHTPOJIbHYIO paboTy
Ne 7 (3 cemectp)
Orenka Ha 3K3aMeHe

Pazgen 9.
Huddepenunansubie
YpaBHEHUS BTOPOTO
HopsiIKa.

3Haer:

OCHOBBI (D (HepeHINAIEHOTO U
MHTETPaIbHOI0 UCUUCIICHHUS,

Qg QepeHIMaIbHBIX YpaBHEHUI, TEOPUU
BEPOSITHOCTEH U MaTeMaTHYeCKON CTaTUCTUKH;
MaTeMaTHYECKUEe TEOPUU U METOBI, JISKAIINe B
OCHOBE ITOCTPOCHMSI MATEMAaTHYECKUX MOJIETICH;

Ouenka 3a
KOHTPOJIbHYIO paboTy
Ne 8 (3 cemectp)
Orenka Ha 3K3aMeHe
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OCHOBBI IPUMEHECHHSI MATEMATUIECKIX MOJIEIICH
U METOJIOB.

YmMmeer:

BBIOMpATh MaTeMaTHYECKUE METOAbI, IPUTOTHBIC
JUTSL peIlieHUs KOHKPETHOW 3a1a4H;
MCIOJIb30BaTh MaTeMaTUYECKUE TIOHATHUS,
METOJIbI ¥ MOJICIIH JIJISl ONTUCAHUS PA3ITUNIHBIX
MIPOLIECCOB; BBIABISATH MaTeMaTHYECKUE
3aKOHOMEPHOCTH, JIS)KAIIHE B OCHOBE
KOHKPETHBIX MPOIIECCOB; UCIOIB30BaTh
OCHOBHBIE METO/Ibl CTATUCTHUUECKON 00pabOTKH
TaHHBIX; TPUMEHATh MaTeMaTHYeCKIe 3HAHUS
Ha MEXIUCIUTUIMHAPHOM yPOBHE.

Bnageer:

OCHOBaMU (yH/IaMEHTAIbHBIX MAaTEMATHIECKHUX
TEOpUH U HaBBIKAMH HCIIOJIb30BAHUS
MaTEMaTHYECKOTO anmapaTta; MeTOdaMu
CTATUCTUYCCKON 00pabOTKH MHGOPMAIIHH.

Pazpnen 10.
Cucremsl

Qg depeHIraIbHBIX
YpaBHEHUU.

3Haer:

OCHOBBI U PEpPEeHITNATBHOTO U
WHTETPAITBHOTO UCUUCIICHHSI,
nuddepeHIMaTbHBIX YpaBHEHUH, TeOpUn
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHUKU;
MaTeMaTHYeCKUe TEOPUHU U METO/bI, JIeKAaIUe B
OCHOBE TIOCTPOCHUSI MATEMATHUECKUX MOJICIICH;
OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIeeH
U METOJIOB.

Ywmeer:

BEIOMpATh MATEMAaTUICCKUE METOMBI, IIPUTOTHBIC
JUIS pellieHus KOHKPETHON 3a1auu;
UCIOJIb30BaTh MATEMATHYECKUE TIOHSATHS,
METOJIbI U MOJIETIH JIJISl OTIMCAHUS PA3IUYHBIX
MIPOLIECCOB; BBISBISATH MATEMATHUECKUE
3aKOHOMEPHOCTH, JIS)KAIIUE B OCHOBE
KOHKPETHBIX MPOIIECCOB; UCIOIB30BATh
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paboTKU
JTAHHBIX; IPUMEHSITh MAaTEMaTHICCKUE 3HAHUS
Ha MEXIUCIUIUIMHAPHOM YpOBHE.

Bnaneer:

OCHOBaMU (yH/IaMEHTAIbHBIX MaTEMaTHUECKUX
TEOpUI U HABBIKAMH HCIIOJIb30BAHUS
MaTEeMaTHYECKOro anmnapara; MeTogaMu
CTATUCTUYECKON 00pabOTKH MHGOPMAIIHH.

Ouenka 3a
KOHTPOJIbHYIO paboTy
Ne 8 (3 cemecTtp)
OreHka Ha 9K3aMeHe

Pa3zpen 11.
YwncoBeie U
(yHKIIMOHATILHBIE
PAIBL.

3HaerT:

OCHOBBI (D (HepeHINATEHOTO U
MHTETPaIbHOI0 UCUUCIICHHUS,

Qg QepeHInaIbHBIX YpaBHEHUI, TEOPUU
BEPOSITHOCTEN U MaTeMaTHYECKON CTaTUCTUKH;
MaTeMaTHYeCKUEe TEOPUHU U METOJBI, JISKaIINe B
OCHOBE ITOCTPOCHHSI MAaTEMAaTUYECKUX MOJIETICH;
OCHOBBI IPUMEHEHUSI MATEMaTUYECKIX MOEIICH
U METOJIOB.

Ymeer:

Ouenka 3a
KOHTpPOJIbHYIO paboTy
Ne 9 (3 cemecTtp)
Orenka Ha 3K3aMeHe
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BBIOMPATh MAaTeMaTUYECKHUE METObI, TPUTOIHBIC
JUIS pellieHus KOHKPETHON 3a1auu;
HCII0JIh30BaTh MAaTEMATUUECKUE TTOHSTHS,
METOJIbI U MOJIETIH JIJISl OTIMCAHUS PA3IUYHBIX
MIPOLIECCOB; BBISIBIISITH MAaTEMAaTUUECKUE
3aKOHOMEPHOCTH, JIS)KAIUE B OCHOBE
KOHKPETHBIX MPOLIECCOB; UCIOIb30BAThH
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00pabOTKH
JAHHBIX; IPUMEHATh MAaTeMaTHUYE€CKUE 3HAHUS
Ha MEXIUCIUIUIMHAPHOM yPOBHE.

Bnaneer:

OCHOBaMU (yH/IaMEHTAJIbHBIX MaTEMaTHUYECKUX
TEOpUI 1 HABBIKAMU HCIIOIH30BAHUS
MaTEeMaTHYeCKOro anmnapara; MeToIaMu
CTaTHCTUYECKOM 00paboTKH MH(OPMALIUH.

4 cemecTp

Pazpen 12.
Teopus
BEPOSITHOCTEM.
Cnyuaiinbie
BEJIMYUHBI U UX
3aKOHBI
pacrnpeneneHus.

3Haer:

OCHOBBI (D (HepeHINATEHOTO U
MHTETPaJIbHOI0 UCUUCIICHHUS,

Qg QepeHInaIbHBIX YPaBHEHUI, TEOPUU
BEPOSITHOCTEN U MaTeMaTUYECKON CTaTUCTUKH;
MaTeMaTHYeCKUE TEOPUHU U METOJBI, JISKAIINe B
OCHOBE ITOCTPOCHHSI MATEMAaTUYECKUX MOJIETICH;
OCHOBBI IPUMEHEHUSI MATEMaTUYECKIX MOEIICH
U METOJIOB.

YmMmeer:

BBIOMPATh MaTeMaTHYECKUE METOIbI, IPUTOIHBIC
ISl pelIeHUs] KOHKPETHOH 3a/1a4H;
UCIOJIb30BATh MaTeMaTHYECKHIE TOHATHS,
METOBI U MOJIENHN JIs1 ONTUCAHMSI Pa3InYHbIX
MPOIIECCOB; BBISBIIATH MAaTEMAaTHYECKHE
3aKOHOMEPHOCTH, JIeXKAI1E B OCHOBE
KOHKPETHBIX MPOLIECCOB; UCTIONb30BaTh
OCHOBHBIE METO/Ibl CTATUCTHUYECKONH 00pabOTKH
TaHHBIX; TPUMEHATh MaTeMaTHUECKUE 3HAHUS
Ha MEXIUCLUIINHAPHOM YpPOBHE.

Biageer:

OCHOBaMHU (yHJaMEHTAJIbHBIX MaTeMaTHYECKUX
TEOPH U HAaBBIKAMH HCIIOJIb30BaHUS
MaTEeMaTHYeCKOro anmnapaTa; MeToJaMu
CTaTHCTUYECKOM 00paboTKH MH(OPMALIUH.

OneHka 3a
KOHTPOJIbHYIO paboTy
No 10 (4 cemectp)
Orenka 3a
KOHTPOJIbHYIO paboTy
No 11 (4 cemectp)

Pazgen 13.
MaremaTtuueckas
CTAaTUCTHKA.

3Haer:

OCHOBBI U PEPEHITHATBHOTO U
WHTETPAIbHOTO HCYHCIICHHUS,

Qg QepeHIMaIbHBIX YPaBHEHUN, TEOPUU
BEPOSITHOCTEH U MaTEMaTHYECKON CTaTUCTHKH,
MaTeMaTHYECKUE TEOPUU U METOBI, JISKAIINe B
OCHOBE MTOCTPOCHHSI MATEMAaTHIECKUX MOJICIICH;
OCHOBBI IPUMEHEHUSI MATEMaTUYECKIX MOEIICH
Y METOJIOB.

YmMmeer:

BBIOMPATh MATEMATHYECKUE METO/IbI, IPUTOIHBIC

Orenka 3a
KOHTPOJIbHYIO padoTy
No 12 (4 cemectp)
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JUTSL peIlieHUs KOHKPETHOW 3a1a4H;
MCIOJIb30BaTh MaTeMaTUYECKUE TIOHATHUS,
METOJIbI ¥ MOJICIIH JIJISl OTTMCAHUS PA3IINIHBIX
MIPOLIECCOB; BBIABISATH MaTeMaTHUYECKHE
3aKOHOMEPHOCTH, JIS)KAIIHE B OCHOBE
KOHKPETHBIX MPOIIECCOB; UCIOIB30BATh
OCHOBHBIE METO/Ibl CTATUCTHUECKON 00pabOTKH
JTAHHBIX; TPUMEHATh MaTeMaTUYeCKIe 3HAaHUS
Ha MEXIUCIUILTHHAPHOM ypPOBHE.

Bnageer:

OCHOBaMU (yH/IaMEHTAIbHBIX MAaTEMATHIECKUX
TEOpU U HaBBIKAMH HCIIOJIb30BAHUS
MaTEMaTHYECKOTO anmapaTta; MeTOIaMu
CTATUCTUYECKON 00pabOTKH MHGOPMAIIHH.

13. OCOBEHHOCTH OPTAHU3AIINU OBPA30OBATEJIBHOI'O NTPOIECCA JIA
HNHBAJINAOB 1 JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbAA

OOyyeHne WHBANUAOB W JHIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYILIECTBJISIETCS B COOTBETCTBUU C:

- IlopsakoMm opraHu3allMd M OCYIIECTBICHHUS OOpa30BaTEIbHONW NEATEIBHOCTH IO
o0pa3oBaTelbHBIM TIpOrpaMmaM — MporpamMmam OakajiaBpuara, mporpamMmaM CHelHalInTeTa,
nporpammam Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

- TlonmoxkeHweM O TOpsIAKE OpraHU3AlMM M OCYIIECTBICHHS 0Opa3oBaTEIbHOMN
NEeSATENIbHOCTH M0 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIETO OOpa3oBaHUS — MPOrpaMM
OakamaBpuaTa, NporpamMm  cCHelHanuTeTa, nporpamm  marucrparypsl B PXTY
um. JI.11. MenaeneeBa, mpuHATBIM pemienneM YueHoro coeta PXTY um. [I.U. Menneneena
o1 30.10.2019, mnpotoxon Ne 3, BBeAeHHBIM B JeiicTBue npukazom pektopa PXTY
um. JI.1. MenneneeBa ot 14.11.2019 Ne 646A;

- MertoauueckuMu peKOMEHIALUSIMH 110 OpraHU3aIui 00pa30BaTEIbLHOTO Mpolecca AJis
0o0y4eHHs MHBAIUJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbsI B 00pa3oBaTeNbHbIX
OpraHU3aIMsAX BBICIIEr0 00pa30BaHus, B TOM YUCJIE OCHAIIEHHOCTH 00pa30BaTeIbLHOTO Mpolecca
(yTBepkIeHbsl 3aMectuTesnieM MuHHCTpa oOpasoBanus u Hayku P® A.A. KiauMmoBbIM OT
08.04.2014 No AK-44/058H).
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JlononHeHus u u3MeHeHus K pabouell mporpaMMe AUCLUIIINHBI

«

MartemaTuka

»

OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI

_22.03.01__ «_ MarepuaJjioBeiecHHe H TEXHOJOTHM MAaTEPHAJIOB__ »
KO/l 1 HAMMEHOBaHUE HAIIPABJICHUS MOJTOTOBKH (CIIEUAIIBHOCTH)

«

»

"Haumenosanue OOI1

®dopma 00yueHus:  ouHas

Howmep Copep:kaHue JOTOTHCHUS/ U3MCHECHHUS

n3MeHeHus1/
JIOTIOJIHEHU S

OcHOBaHIE BHECEHU
W3MEHEHUs/ JOTIOJIHEHUS

1

MPOTOKOJ 3aceaHus
VYuyenoro cosera Ne
OT «__ »

20 1.

MIPOTOKOJT 3aCeTAHUS
Vuenoro cosera Ne

OT «__ »
20 1.

MPOTOKOJ 3aceaHus
VYuyenoro cosera Ne
OT «__ »

20 1.

MIPOTOKOJT 3aCeTAHUS
Vuenoro cosera Ne

OT «__ »
20 1

MPOTOKOJ 3aceaHus
VYuyenoro cosera Ne
OT «__ »

20 1.




MuHHCTEepCTBO HAYKH M BbICIIero oopazoBanusi Poccuiickoii @enepauun
denepajibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIIEro 00pa3oBaHus
«PoccuiicKkMil XUMHKO-TEXHOJIOTHYeCKUIl YHUBEPCUTET
umenn /I.. MenaeneeBay

«YTBEPXIAIO»

W.o. mpopekTopa 1o yueOHoi padoTte

C.H. ®unaros
«25» wmas 2022r.

PABOYASA IPOT'PAMMA JUCHUITVIMHBI

«Dusuxka»

Hanpagienue noarorosku 22.03.01 MartepuaJjioBe/ieHHE M TEXHOJIOTHHU

MaTepua’jioB

IIpo¢puib MOArOTOBKH - «JIEKTPOXUMHUS B MaTepPHAT0BeIeH UM

KBanmupuxkanus «dakajaaBp»

PACCMOTPEHO 1 O1IOBPEHO
Ha 3acemaHuu MeToaudecKoi KOMUCCHHU
PXTY uwm. JI.1. Menaeneena
«25» mast 2022 T.

[Ipencenarens H.A. MakaposB

MockBa 2022



[Iporpamma coctaBieHa 3aBeayroommMm Kadenpoit ¢umsukun B. B. TopeBeiM u crapmmmu

npenonasarensimu kadenpst H.A. borarossim, A.C. CaBUHOM.

[Iporpamma paccmoTpeHa U 0g00peHa Ha pacIIupeHHOM 3acenanuu kadenps! pusuku PXTY
uM. JI.1. MenneneeBa «_18 » _ masg 2022 r., mporokos Ne 14



1 IEJIb Y 3AJAYM TUCOUTIINHBI

[IporpaMmma  coctaBieHa B  COOTBeTCTBHM ¢  TpeOoBaHusimu  DenepambHOro
rOCyJJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa BBICHIEr0 OOpa3oBaHHs - OakajaBpuaT IO
HarnpaBjeHuto noarotoBku 22.03.01 MarepuanoBenenue u texHosoruud marepuanoB (OI'OC
BO), pexomenpamusiMu MeToIUYeCKOW KOMHUCCMU W HAKOIUICHHOTO OINBITa MPETOJaBaHUs
mucturmuabl kKadenpot guszuku PXTY um. JI.M. MenneneeBa. Ilporpamma paccuutana Ha
M3y4YeHUe Kypca B TEUCHHE JIByX CEMECTPOB.

Jucuunnuna «Ou3nka» OTHOCUTCS K 6a30BOM yacTH 00s3aTeIbHBIX JUCIUILIUH y4eOHOTO
wiana. [IporpaMma AMCHMIUTMHBI TPEANONaraeT, 4To 00yJaronpecss UMEIOT TEOPETUUYECKYIO U
MPAKTUYECKYIO MMOATOTOBKY B paMKaX MIKOJBHOM MporpaMmbl Mo (GU3MKE U MaTeMaTHKE.

[eab OMCUMIUIMHBI — TPUOOpPETEHUE CTYACHTAMH 3HAHUW IO OCHOBHBIM pasjenam
(GU3HUKY U YMEHHIO TIPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

3agauM JMCHUNJIMHBI - PEIICHUS KOTOPBIX O0O0ECIeYMBACT IOCTHIKEHUE LEeIH, -
dbopMHUpOBaHHE TPEACTABICHUH 00 OCHOBHBIX (DM3MYECKHUX 3aKOHAX NPHUPOABI M METOaax
TEOPETUYECKUX MCCIIEOBAHUN pa3NUYHbIX (U3NUYECKUX SIBICHUH, a TakkKe IOJlyuyeHHe
NPEJICTaBICHUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJIaX UCCIICTOBAHMS.

Hucuummuaa «®DPu3nka» MpenojaeTcss BO BTOPOM H TpPeThbeM cemecTpax. KoHTposb
yCIIEBaEMOCTH CTYICHTOB BEJICTCS 110 MPUHATON B YHUBEPCUTETE PEHTHHTOBOM CUCTEME.

Pabouas mporpamMma JIUCHUIUIMHBI MOXET OBITh peajn30BaHa C NPUMEHEHHEM
AJIEKTPOHHBIX 00Pa30BaTENBHBIX TEXHOJOTHH M AIIEKTPOHHOTO OOYYEHHUsS IONHOCTHIO HIIH
YaCTUYHO.

2 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

W3yyenne AUCHUIUIMHBI HAMpaBJIEHO HAa MPUOOpPETEHHE CIEAYIOMHUX KOMIETeHUHil M
HHIUKATOPOB UX JOCTUKEHUS:

Oﬁmenpoq)eccnonanbﬂble KOMIIETCHIUHHU U HHIUKATOPbI UX TOCTHKCHUSA:

HaumenoBanue
KaTeropuu Kon n HanmenoBanne | Koj v HamMeHOBaHME HHIUKATOPA JOCTHIKCHHS
(rpymbr) OIIK OIIK
OIIK
OIIK-1.1 O0namaeT cuCTEMaTHYECKUMU
OIIK-1 CnocoO¢H | 3HaHUSAMU B 00JIaCTH MaTEMAaTHYECKOr0 aHaJIn3a,
penrarhb 3ajlauyl, | MOJICJIMPOBAHUS, €CTECTBCHHBIX HAYK U
OTHOCSIIIIHECS K | OOIIEHHKEHEPHBIX TUCIUILINH.
e TeCTBOHHO- npodecCuOHAIbHON Iy
NeSTENBHOCTH, -1.2 YmMeer pemiate 3a1a4uu, OTHOCSIIUECS K
HayHHas NpUMeHs MeTosp! | TPO(ECcCHOHANBHOMH  /IeSTENbHOCTH,  PUMEHSIS
IIOATOTOBKA MOJIETHPOBAHH, METOABI  MOJEIMPOBAHMSA, MaTeMaTHYECKOIO
MATEMATHIECKOTO aHajmn3a, €CTECTBCHHOHAYYHBIC u
aHATH3a, oOIIeMHKEHEPHBIE 3HAHUSI.
€CTECTBCHHOHAYUYHBIC H




0O0IIenHKEHEPHbIE OIIK-1.3  Bnameer  MeTOogamMM  peElICHHUS

3HAHUA npodecCUOHANBHOM  JESATeNbHOCTH, PUMEHSS
METO/Abl  MOJEIUPOBAHUS, MAaTEMaTUYECKOIrO
aHau3a, €CTECTBEHHOHAYYHbIE u

0O0IIenHXEHEPHbIE 3HAHUS

OIIK-4.1 3HaeT OCHOBBI METPOJIOTHH U
MaTeMaTHYECKOW CTATUCTHKHU

OIIK-4.2 Ymeer cucteMaTU3UpOBaTh U
aHAJIM3UPOBATh PE3YJIbTATHl (PU3NYECKUX U
OIIK-4 Croco0eH | XUMHYECKHUX KCIIEPUMEHTOB, HAOTIOACHU,
POBOJUTh HM3MEPEHUS | U3MEPEHUH, a TAKXKE PE3yJIbTaThl pacueTOB
U HaOmroieHus B cepe | CBOWCTB BELIECTB M MATEPHAJIOB.

npodeccuoHanbHOM OIIK-4.3 YMmeeT cocTaBlISITh OTYETHI 110 y4eOHO-
ACATCIIbHOCTH, HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, BKJITOYas
o0pabaThIBaTh U | aHAJIU3 3KCIIEPUMEHTAIbHBIX PE3yJIbTaTOB,
MMpEaACTaBJIATh COIIOCTAaBJICHUA UX C UI3BCCTHBIMH aHAJIOTaMU.
3KCTIEPUMEHTAIIBHBIE OIIK-4.4 Bnaaeet HaBbikaMu (pOpMUPOBAHUS
JaHHBIC. ACMOHCTpPAlMOHHOTI'0 MaTepuajia u

MIPEJCTABIICHUS PE3YJIbTATOB CBOEH
HCCIIEIOBATEIIbCKON IEATENIbHOCTH HA HAYYHBIX
KOH(EepeHIMIX, BO BPEMS TPOMEKYTOUHBIX U
WTOTOBBIX aTTECTaIlHIA.

B pesynbTare u3yueHus AMCUUILUIMHBI CTYACHT OaKajgaBpuaTa JOJKEH:

3namo:

- (u3nYecKre OCHOBBI MEXaHUKH, (PM3MKU KOJeOaHUI M BOJIH, SJIEKTPUYECTBA M MarHeTU3Ma,
JIEKTPOJUHAMUKH, CTATUCTUYECKOM (M3MKHM M TEPMOJMHAMUKH, KBAHTOBOW (DM3UKHU; CMBICIH
(GyHIaMEHTaIBHBIX (U3UYECKUX 3aKOHOB, MPUHIMIIOB M TOCTYJATOB; MX (HOPMYIUPOBKU U
IPaHUIBI IPUMEHUMOCTH; CBSA3b LIMPOKOr0 Kpyra (GU3N4ECKUX sSBICHUN C (PyHIaMEHTaIbHBIMU
NPUHIUIIAMHA U 3aKOHaMU (DU3UKH; OCHOBHBIE METO/IbI PELICHHUS 3a/1a4 TI0 ONTUCAHUIO (PH3UUECKUX
SIBJICHH; METOJIbI 00pabOTKH pe3yJIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTh TEOPETUUYECKHE 3HAHUS U HIKCIIEPUMEHTAIbHbBIE METO bl UCCIIEJOBAHUS ITPU PEILICHUH
npodecCHOHATBHBIX 3a/1a4; POBOAUTE PACUYETHI, OCYIIECTBIISTh AaHAIN3 M Ha OCHOBE 3TOTO JIeaTh
00OCHOBAaHHbIE BBIBOJbI; AHAJIW3UPOBATh pE3yJbTaThl HAOMIONEHUMM U HKCIEPUMEHTOB C
IPUMEHEHHEM OCHOBHBIX 3aKOHOB W TPUHIMIIOB (PU3UKHU; ONPEIENIATh XapakTep (PU3HMUecKux
IPOLIECCOB M0 KOMIUIEKCY SKCIIEPUMEHTAIbHONU HH(POPMALUU ITPU OMOIIHU I'paUKOB, TaOIUI] U
YPaBHEHHIA; IPEACTABIATH 00pabOTaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETUYECKYIO HH(OPMAIIHIO
B YCTHOW U MMCbMEHHOM (hopMe, B TOM UHUCIIE C HCIIOJIb30BAHMEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTUI

Braoemy:

- HaBBIKAMHU PaOOTHI C IMUPOKUM KpPyroMm (pu3Hyeckux MnpuOOpoB M 00OPYJOBaHUS; HABBIKAMU
000CHOBaHMS CBOUX CYKJICHHUH U BBIOOPAa METOA UCCIIEAOBAHMUSL.



3 OFBEM JJUCHUILINHBI U BUbl YYEBHOM PABOTHI

Beero Cemectp
Bun yuebHoit paboTbl 2
3F Axapn,. 3F Axapn,. 3F Axapn,.
q. q. q.
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHas padora — ayinTopHbIE 3.6 128 1.35 48 225 30
3aHATHS:
B TOM 4HucJIe B (pOpMe NPAKTHYECKOH
MOJATOTOBKH (MIPH HAJIUYUM) ) ) ) ) ) )
Jlexiuu 1.35 48 0.45 16 0.9 32
B TOM 4Hclie B hopMe IPaKTHIECKON - - -
MOJATOTOBKH (TIPH HATMYHUH) i i ]
[Tpaktuueckue 3ausatus (113) 1.35 48 0.45 16 0.9 32
B TOM 4HcClie B (hOpMe IPAKTUIECKOMH - - -
MOATOTOBKH (TTPH HATMYWH) ) ) )
JlabopaTtopusie padoTs (JIP) 0.9 32 0.45 16 0.45 16
B TOM 4HcClie B (hOpMe IPAKTUIECKOH - - -
MOATOTOBKH (TTPH HATMYWH) i i i
CamocrosiTesbHasi padora 6.4 232 3.6 132 2.8 100
KonTakTHas camocTosiTesibHas padoTa - - -
CaMocToATEIbHOE N3YUEHHE PA3AEIOB 6.4 232 3.6 132 2.8 100
JUCIUILIMHBI
Buabl KOHTpOJIA:
3auem c oyenkoii - - - - - -
JK3aMeH 2 72 1 36 1 36
KonraktHas pabora — mpomexkyTouHas 0.8 0.4 0.4
arrecranus 2 1 1
[ToaroroBka K 3K3aMeHY. 71.2 35.6 35.6
Bua uTOoroBoro KOHTpoJIf: IK3aMeH IK3aMeH
Beero Cemectp
Bun yuebHOM paboThI 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO01mast TpyA0eMKOCTh JTUCIUTIIINHBI 12 324 6 162 6 162
KonTakTHasi paboTa — ayiuTOpHBIE 3.6 9% 135 36 225 60
3aHATHSA:
B TOM 4HucJje B popMe NpaKTHYeCKOI
NMOAr0OTOBKY (IIPH HAJINYHMH) ] ] ] ] ] ]
Jlexuu 1.35 36 0.45 12 0.9 24
B TOM 4Hclie B opMe IPaKTHIECKON - - -
MOJATOTOBKH (TIPU HATMYHUH) ] ] ]
ITpaktuueckue 3ausatus (113) 1.35 36 0.45 12 0.9 24
B TOM 4HCIie B (hOpMe IPAKTHIECKON - - -
MOATOTOBKH (TTPH HATMYWH) i i i
Jlaboparopusie paboTsl (JIP) 0.9 24 0.45 12 0.45 12




B TOM 4HcCIie B (hOpMe IPAKTUIECKON - - -
MOATOTOBKH (TTPH HATMYWH) i i i
CamocrosiTesbHasi padora 6.4 174 3.6 929 2.8 75
KonTakTHas camocTosiTesibHas padoTa - - -
CaMocToATEIbHOE N3YUEHHE PA3AEIOB 6.4 174 3.6 99 2.8 45
JCIUIIMHBI

Buabl KOHTpOJIA:

3auem ¢ oueHKoU - - - - - -
JK3aMeH 2 54 1 27 1 27
KonraktHas pabota — mpomexkyToyHas 0.6 0.3 0.3
arrecranus 2 1 1
[ToaroroBka K 3K3aMeHY. 53.4 26.7 26.7
Bua uTOroBoro KOHTpoJIf: IK3aMeH IK3aMeH




4 COAJEP KAHUE JUCHUIIJINHBI

4.1 Paszaennbl AUCHMIIIMHBI U BHABI 3AHATHHA JJ15 CTYACHTOB OYHOI'0 OTACJICHUSA

AKazieM. 4acoB

Pa3zgen aucuunmiInHbI

Bcero

B T.4. B
dpopme
np. NOAar.
(npm
HAJIMYUH)

Jek-
19707

B T.4. B
dpopme
np. NOAar.
(npm
HAJIMYUH)

IIpak.
3an.

B T.4. B
dopme np.
nmoAar. (mpu
HAJTUYUH)

Jlao.
paodo-
ThI

B T.4. B
dpopme
np. NOAr.
(npm
HAJIMYHUH)

Cam.
padora

Pa3zgen 1. ®usnuyecKkye 0OCHOBBI
MEXaHHKH.

68

44

1.1

[Ipenmer kunemartuku. [lepemenienue,
CKOpOCTb, yCKOpeHue. Knunemarnueckue
XapaKTEPUCTUKHU BPaLaTEIbHOTO
JIBIDKCHUS.

17

11

1.2

3akonbl HbtoTOHA. 3aKOH BCEMUPHOTO
TATOTEHUS. 3AKOH BCEMUPHOTO TSATOTEHUS.
JIBr>KeHHe Tesa IEPeMEHHON MacCBhl.
VYpaBuenus Memepckoro. @opmyia
ITuonkoBckoroO.

17

11

1.3

Ypyruii 1 Heynpyrui yiapsl apos.
MOMEHT MHEpIMU MaTePUATbHON TOUYKHU U
TBEPJOTO TeNa.

17

11

1.4

KunemaTnka rapMOHHMYECKUX KOJICOAHUH.
HuddepenunanbHoe ypaBHEHHE
rapMOHHYECKHX Kosiebanuid. [Tonsitue o
3aTyXalOIIUX U BbIHYKJIEHHBIX
koseOanusx. BoiaHoBoe nBukeHue.
BoJiHbI pOJ10JIbHBIE U TIOTIEPEYHBIE.

17

11

Pa3znen 2. OCHOBBI MOJIEKYJISIPHOM
(pusukn.

62

44




2.1

DJIEMEHTHI TCPMOAUHAMUKU U
buzndeckoi KnHeTUKH. MeanpHbIil ras.
Pacnpenenenue bonbimana u ero
obmedu3nuecknii cMpici. PeanbHbli Ta3.
YpasHeHnue Ban-nep-Baanbca.

21

15

2.2

TepmonuHaMudecKuii METOI B (PU3HKE.
PasnoBecnbie coctossaus. Hauana
TepMOJUHAMUKU. [{uKiIbl. DHTpONMS U ee
CTAaTUCTHYCCKOC TOJIKOBAHHE.

21

15

23

SBnenune nepenoca. {uddysus. 3axon

®uka. TermnonpoBogHOCTh. 3akoH Dyphbe.

BryTtpennee TpeHue (BI3KOCTh). 3aKOH
Hsrorona.

20

14

Paszgea 3. JuekTpocTtaTuka u
NOCTOSIHHBIN YJIEKTPHYECKUH TOK

50

44

3akon Kynona. Teopema
Octporpaackoro-I'aycca. J{umnomns.
JIMdIeKTPUKHY B AJIEKTPOCTaTUYECKOM
noJe.

50

44

Pa3nen 4. DieKTpoMarHeTusm.

52

N

30

3akon Amrnepa. 3akoHn buo-Caapa-
Jlannaca. Cuna Jlopenina

27

15

4.2

Marsetuku. D1eKTpOMarHuTHas
MHAYKIMs. YpaBHeHne MakcBeia.

25

15

Pa3pea 5. Onruka.

59

35

5.1

WnTepdepentus BoiH. Audpaxiys BoIH.

[Tonsipusanus BOJIH.

23

15

5.2

TemnoBoe uznydenue. 3akon Kupxroda.
['unoresa Ilnanka. KBantoBoe
00BSICHEHUE TETIJIOBOTO U3ITyUSHUSI.
Oddext KomnrToHa.

18

10




53

Snepnas monens atoma. [loctynarst
bopa. Atom Bozopoaa no bopy

18

10

Pa3gen 6. Di1eMeHThbI KBAHTOBO
usukn

69

12

16

35

6.1

I'mnoresa ne bpounsa. BoaHosoe
ypaBHenue lllpenunrepa nis
CTAllMOHAPHBIX COCTOSIHUN. OMBITHI
IlITepna-I 'epnaxa.

20

10

6.2

MHOT037IeKTPOHHEIH aToM. D ekt
3eemana. [Ipunnun I[aynu. KBantoBeie
cTaTHCTUYECKUE pacnpenenenus bose-

Oitnmrerina u ®epmu-Jlupaka. DOHOHBL.

3akonbl [{ebas n DWHIITEHHA.

24

10

6.3

XapakTepUCTUKH sJIpa: 3apsl, Macca,
SHEPIUsl CBS3M HYKJIOHOB. Sl iepHbIe
peakuuu. OyHaaMeHTaIbHbIE
B3aUMOJICHCTBUSI U OCHOBHBIE KJIACCHI
3JIEMEHTAPHBIX YaCTHII.

25

15

UTOoro

360

IK3aMeH

72

UTOoro

432




4.2 Conepxxanue pa3aejioB QM CHUATNINHbBI
Pa3nes 1. dusnyeckne 0CHOBbI MEXaHUKH.
1.1. Ilpenmer usuku. Metoasl PU3NUECKOTO0 HMCCICTOBAHUS: OMBIT, TUIIOTE3a, YKCIIEPUMEHT,
teopus. Ilpenmer kuHemaruku. IlepemermieHue, CcKOpocTh, yckopeHue. KunemaTtnueckue
XapaKTEPUCTUKHU BPAILATEIIBHOTO JIBHKEHUS.
1.2. 3axons! HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUA. 3aKOH BCEMUPHOTO TATOTEHHUS. J[BU)KEeHNE
TeJla mepeMeHHoN Maccehl. Y paBHeHust Meniepckoro. @opmyna [{uoakoBckoro.
1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT MHEPLIMU MaTE€pUAIbHOW TOYKU U TBEPIOTO
Tena.
1.4. Kunematuka rapMoHn4eckux kKonebanuid. /luddepennnanbHoe ypaBHeHHE TrapMOHUYECKIX
kosiebanuil. IloHATHE O 3aTyXalooUMX W BBIHYXKJIEHHbIX KoJjeOaHusX. BosHoBoe nBmxeHue.
Boanb! npo0abHBIE U IONIEPEYHBIE.

Pa3nes 2. OcHOBBI MOJIeKYJISIPHOH (QU3UKH.

2.1. DnemeHTH TepMOJAMHAMHUKUA W (GU3MYEeCKOW KuHETHKH. MaeanpHbld Ta3. PacnpeneneHue
Bonbimana u ero obmmedusnyeckuit cMmpicit. PeanpHblil ra3. YpaBuenue Ban-nep-Baansca.

2.2. Tepmonunamudeckuii Meto] B pusnke. PaBHOBeCHBIC cocTosiHUA. Hauana TepMoIMHAMUKHY.
Huxnbl. DHTPONUS U €€ CTATUCTUYECKOE TOIKOBAaHUE.

2.3. SBnenme mnepenoca. Juddysmusa. 3axkon Duka. TemmonmpoBogHocTh. 3akoH Dypsbe.
BuyTtpennee Tpenue (BA3kocTh). 3akoH HproToHa.

Pa3nes 3. Dj1eKTPOCTATHKA M OCTOSIHHBIN 3JIEKTPHYECKHI TOK.
3.1. 3axkon Kymona. Teopema Octporpaackoro-I'aycca. Jumosb. Jusnekrpuku B
JIEKTPOCTATUYECKOM I10J1€

Pa3nen 4. DaekTpomMareTusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopeniia.

4.2. MarneTuku. DieKTpoOMarHuTHas HHAyKLIKA. Y paBHeHHe MakcBeia.

Pa3pea 5. Onruka.

5.1. Uarepdepenuns BosH. Judpakuuns BoaH. [lonspusanus BoH.

5.2. TemnoBoe wuznmydenue. 3akoH Kupxroda. I'mmoresza Ilmanka. KBaHTOBOE 0O0BsICHEHHE
TETIoBOro u3nyuenus. Dpdext Komnrona.

5.3. Anepnas mogens atoma. [loctynatel bopa. AToM Bogoponaa o bopy.

Pa3zgen 6. JiieMeHTbI KBAHTOBOW QU3NKH.

6.1. I'mnore3a ne bpoiuia. BonHoBoe ypaBHenue lllpeaunrepa s cTallMOHApHBIX COCTOSIHUM.
Omnbithl [Tepna-Iepnaxa.

6.2. MuorosnekTpoHHblid atoM. D dext 3eemana. [punmun [Taynu. KBantoBble cTaTucTHUECKHE
pactipenenenust boze-Diinmrelina u @epmu-/lupaka. ®ononsl. 3akoHsl J[ebas n DiHIITEHHA.



5 COOTBETCTBHUE COJAEPKAHUA TPEBOBAHUAM K PE3YJIIBTATAM OCBOEHUSA JUCIUITVINHBI

Ne B pesyisbrare 0CBOCHUS AUCLUIUIMHBI CTYACHT JIOJIKEH: Pasznen 1 |Pasnen 2 |Paznen 3 |Pasnen 4| Pasnen 5 | Paznen 6
3HaTh:

-pu3uueckue OCHOBbI MEXaHUKH, (HU3UKH KoieOaHW U BOJH,

1 |amexkTpuyecTBa M MarHeTU3Ma, AJIEKTPOJUHAMHUKH, CTATUCTUYECKOU + + + + + +
(GU3UKU ¥ TEPMOIMHAMHKH, KBAHTOBOH (PH3HKH;

5 |- cmbicn (yHIaMEHTaJIbHBIX (U3NYECKUX 3aKOHOB, MPUHIUIIOB M N N N N N N
NOCTYJIATOB; MX ()OPMYJIIMPOBKH U TPAHMLIBI TPUMEHUMOCTH;

3 | CBA3b IUMPOKOTO KpyTa (bu3n4ecKux sABIEHUN ¢ GyHIaMEHTAIbHBIMU N N N N N N
NPUHIUIIAMU U 3aKOHaMU (PHU3HKH;

4 |- OCHOBHBIC METOABI PELICHHS 3alau 1O ONHCAHHIO duznueckux N N N N N N
SIBJICHUH;

5 |- MeTozpl 00pabOTKHU pe3ysIbTaTOB (PU3NYECKOTO SKCIIEPHUMEHTA. + + + + + +

YMeTh:

G | TIPMMCHATD TCOPETHYECKHE 3HAHUA M OKCIEPHMCHTATBHBIC METOMBI . . . . . .
UCCIIEIOBaHMsI TPU PELICHUH NPO(PEeCCUOHATIbHBIX 33/ay;

- |-TpoBOINTE pacuéThl, OCYIIECTBIIATH AHAIHU3 U HA OCHOBE 3TOTO JeNaTh . . . . . .
000CHOBAHHBIE BBIBOJIbI;

g |- AHA3MPOBATL PE3YIBTATHI HAOMIOIGHUIT M OKCHEPUMEHTOB C . . . . . .
IPUMEHEHHEM OCHOBHBIX 3aKOHOB U IPHUHLUIIOB (PU3HKH;
- ONpenensiTh Xapakrep (U3MUYECKHX MPOLECCOB IO KOMIUIEKCY

9 |akcnepuMeHTaNIbHOM MHPOPMAILIUHU MTPU TIOMOIIHU I'paduKOB, TaOIUIl U + + + + + +
YpaBHEHUH;
- IPEJCTaBISTh 00paboTaHHYIO AKCIEPUMEHTAIBHYIO U

10 |TeopeTrueckyro HHGOPMAIIMIO B YCTHOW M MMUCbMEHHOU (opMe, B TOM + + + + + +
YHCIIe C MCIOJIb30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTHH.

Baanern:

11 |- HaBbIKamMu paboThl C MIMPOKUM KPYroM (HU3UYECKUX MPUOOPOB U n n N N N n
000pyTI0BaHMUSI;

ol HABBIKAMU OOOCHOBAHHUS CBOMX CYXACHHA M BBIOOpa MeTona . n n n N .

HCCICOOBaHUsI.




B pesynbrare ocBOGHUS AUCHUIIINHBI CTYJCHT JTOJKEH MPUOOPECTH CICAYIONINE YHUBEPCAIbHbLE U nPOdeccuoHAIbHble KOMNEemEeHUUU U
UHOUKAMOPBL UX 0OCHIUNCCHUS:

Koa n nanumenoBanue OIIK | Kon 1 HaumMeHoOBaHMe HHANKATOPA
(nepeuens u3 n.2) noctkennsi OIIK (nepeuens usz n.2)

OIIK-1.1 Obnamaer
CHUCTEMATUYCCKUMH 3HAHUSIMH B
13 00J1acT MaTEeMaTUYECKOr0 aHaJIn3a, + + + + + +
MOJICJTUPOBAHUS, €CTECTBEHHBIX HAyK
1 OOIICHHKEHEPHBIX TUCITUTLINH.

OIIK-1 Cnocober pemars OIIK-1.2 YMeer permars 3a1a4m,

3aJaud, OTHOCSIMEcS K .
. OTHOCSIIHECS K podeccrnoHaIbHOM
NpO(eceHORATb O NeSITeNIbHOCTH, TPUMEHSISI METO/IbI
14 | nestenpHOCTH, MPUMEHSIA - 1P + + + + + +
MOZACIIMPOBAHUSA, MATCMATUYICCKOT'O
MCTOABI MOACIIMPOBAHNA,

aHaJIn3a, CCTCCTBCHHOHAYYHbIC 1
MaTeéMaTHYCCKOro aHaim3sa,

o01IenH)KEHEPHbIE 3HAHUSI.
€CTECTBCHHOHAYYHBIC u

OIIK-1.3 Brnaneer MmeTonaMu
0OIIenH)KEHEePHBIC 3HAHUS .

penieHus npodeccrnoHalbHON
NeSITeNIbHOCTH, TPUMEHSISI METO/IbI

15 + + + + + +
MOJICTTUPOBAHUS, MATEMAaTUYECKOTO
aHaIM3a, ECTECTBEHHOHAYYHBIE U
00IIenH)KeHEPHbIE 3HAHUS
OIIK-4.1 3HaeT OCHOBBI METPOJIOTHH
16 |OIIK-4 CriocobeH mpoBOIUTH P + + + + + +

1 MaTEMaTHYSCKOM CTAaTUCTUKH

HU3MCPCHUA U H3.6J'IIO,Z[€HI/ISI B

.. | OIIK-4.2 YMeeT cucTeMaTu3nupoBaTh
chepe mpodeccroHamTbHON

1 aHAJIM3UPOBATh PE3yIbTAThI

ACATCIIbHOCTH,
(bH3I/I‘IeCKI/IX U XUMHNYCCKUX
0o0pabaThIBaTh " .
17 AKCIICPUMEHTOB, HaOJIIOICHUH, + + + + + +
HpeI[CTaBJ'ISITB o
M3MEpEHUH, a TaK)Ke pe3yIbTaThl
IKCIIEPUMECHTAIILHBIC N
pacueToB CBOWCTB BEUIECTB U
JaHHBIC.

MaTEpUaJIOB.




18

OIIK-4.3 YMeeT cOoCTaBIITh OTUYCTHI
0 y4eOHO-UCCIIE0BATEIIbCKOM
IEeITEIbHOCTH, BKIIIOYUasl aHAIN3
AKCIIEPUMEHTAIBHBIX PE3yJIbTAaTOB,
COIIOCTABJIEHUS UX C U3BECTHBIMU
aHaJoraMu.

22

OIIK-4.4 Braneet HaBBIKAMU
(hopMHUPOBaHKS TEMOHCTPAITMOHHOTO
Marepuaia 1 MpeacTaBICHUs
pe3yJIbTaTOB CBOEH
HCCIICA0BATCILCKOM IEITEIHOCTH Ha
Hay4YHBIX KOH(EPEHIINIX, BO BPEMsI
MIPOMEXKYTOUYHBIX U HTOTOBBIX
aTTeCTaluH.




6 IPAKTUYECKHE U IABOPATOPHBIE 3AHATHUSA

6.1 IlpakTHyeckue 3aHATUSA

IIpumepHbIe TEMbI MPAKTHYECKUX 3aHATHH M0 AUCHHUILINHE.

Ne paznena
JUCIUILIMHBI

TeMbl MPaKTUYECKUX 3aAHATUN

Yacrwl

Hekortopsle cBenenus o cucremax eauHull. Ilopsnok perieHus
¢busnueckux 3anad. Kunematuka. BekTtopHas M KoopJauHaTHast
(bopMBI OITMCAHUS JBUKCHUSA MaTepUATbHOMN TOYKH.
Kunematnueckue ypaBHeHMsT JBWXeHUs. KpuBoimHelHOE
nBwkeHue. HopmanbHOoe W TaHTEHIMAIBHOE  YCKOPEHHS.
Kunemarnyeckue XapakTepUCTUKH BPAIIATEIbHOTO JBUKECHHUSL.

Junamuka. Bropoil 3axkoH Hsrorona. /[IBmykeHue Ttena mnon
JNEWCTBUEM BPEMEHHON CHIIbl. [[BU)KeHHE Tena MepeMEeHHOH
Macchl. 3aKOH COXpaHeHHs ummyibca. Heynpyroe m ympyroe
CTOJIKHOBEHHE IIIapoOB. 3aKOH BCEMHUPHOTO TITOTEHUS. 3aKOH
I'yka. Cunel Tpenus. PaboTa moCTOSHHON M MEPEMEHHOMN CHJIBI.
Kunetnueckass u NOTEHIMaIbHAS 3HEPIUU. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

JlnHamuka BpamareabHOro JBWKeHUsS. (OCHOBHOM  3aKOH
AUHAMUKAN BpaH_IaTeJII:HOI‘O ABUXKCHUA. MOMGHT I/IHepI_II/II/I.
Teopema  Illtelinepa.  3akOH  COXpaHEHHS  MMITYJIbCA.
Kunernueckass  sHeprusi  Tena, BpallaloOUIErocs  BOKPYT
HEMOABM)XHOU OCH.

Kunemaruka rapMOHUYECKUX KOJIeOaHUH. Junamuka
rapMOHHUYECKHUX KoeOannii. PU3nUecKuii MasTHHUK. 3aTyXaroIIne
Y BBIHYKJICHHBIE KOJICOaHMUS.

OCHOBHOE ypaBHEHHME MOJIEKYJIAPHO-KMHETHYECKOM TEOPUU VIS
ujeanbHoro rasa. Pacnpenenenus bonsnmana. bapomerpudeckas
dhopmyna. Pacipenenenne Makcpeia.

[lepBoe Hauano TEPMOAUHAMHKMA M TPUMEHEHHE €ro K
n3omnporieccaMm. TemIoeMKoCTh HICATbHOTO Ta3a. AauabaTHBINA
npouecc. Bropoe Hawano TtepmoauHamuku. Iluxn KapHo.
DHTPOMHS.

SBnenue nepenoca. Juddysus. TernmonpoBoaHocTs. Bs3kocTs.
Peanbubiii ra3z. YpasHenue Ban-gep-Baanbca. Kpuruueckoe
COCTOsIHME BellecTsa. MneanbHas JKHIKOCTb. Y paBHEHUE
Hepa3pbIBHOCTHU. 3akoH bepnyiuu. ®opmyna Toppuuernm.

BzaumopeiictBue  TodeuHbIXx  3apsiAoB.  3akoH — KyioHa.
HamnpsbkeHHOCTP W MOTEHIMAN 3JIEKTPOCTATHUYECKOTO  TOJIS.
[IpuHIMIT Cynmeprno3uuu 3JIEKTpOCcTaTHUYeCKuX Tmoner. CBs3b
MOTEHIMajda C HamnpsKeHHOCThI0. Teopema OcTporpajackoro-
l'aycca m mpuMeHeHHEe €€ K pacueTy JJIEKTPUYECKHUX IOJeH,
00JIaTAI0IUX CUMMETPHEH.

MarHuTHOE T0JIe U €ro XapakTepucTuku. [IpumeHnenne 3akoHa
buo-Casapa-Jlamuiaca u TeopeMbl 0 HUPKYJISALAN K pacueTy
MAarHUTHBIX MTOJIEH.

10

3akoH AMiiepa. MarHUTHBIM MOMEHT KOHTYypa ¢ TokoM. KoHTyp ¢
TOKOM B MarHUTHOM I10JI€.

11

Cuna JlopeHua. [IBuKeHHE 3apsDKEHHBIX YacTHUIl B MarHUTHOM
oJIE.




MarsuTHbIM DOTOK. PaboTa cUjl MArHUTHOTO IOJIS. 3aKOH

Jle6as. DoHoHBI. DiIeMeHTHI siaepHor Gu3uku. Jlozumerpus.

12 4 AJIEKTPOMArHUTHON MHIAYKIMU. CaMOUHIYKIIHS. 2
NHAYKTUBHOCTS.

13 5 HNutepdepentius ceera. MHTepdepeHIs B TOHKHX IUICHKaX. 2

14 5 Konbua Hetorona. UaTepdepomerpsl. 2

15 5 Hudpakmus ceerta. Merong 308 Dpenens. dudpaxmus | 2

16 5 Opaynrodepa ot ogHol menu. JudpakimonHas pemerka. 2

i; g [Tonspuszanusa ceera. 3akoH bprocrepa. 3akon Mairoca. ;
TemnoBoe  m3nydeHue.  CHeKTpanbHbIE — XapaKTEPUCTUKH

19 6 TeroBoro  m3nydeHus. 3akoH Credana-bonpiiMana. 3akoH )
cmenieHus Buna. Pacnipenenenue sHepruu B CIIEKTpE U3IIyUYEHUS
a0COJIIOTHO YEPHOTO TeJa.
Buemnuii  poroadpdexr. Dddexr Kommnrona. TopmozHoe

20 6 n3nydyeHne. Atom Bojopoja 1o bopy. BoaHoBble cBolcTBa )
YacTHII. Hudpaxius AJIEKTPOHOB. CooTHomeHus
HEOIPEICTICHHOCTE.
MukpovactTiuia B OECKOHEYHO TIIyOOKOW, MPSMOYTOJIBHOM

21 6 NnoTeHIManbHou same. [loTeHunansHas crynens. [loTeHImantbsHbIN 2
Oapbep.
MHOro3neKTpoHHbIM aToM. BekTopHas mozaenb aroMa. ATOMHBIN

2 6 TepM.  MyJnbTUIUIETHOCTb.  MAarHuTHbII  MOMEHT  aToMa. )
MarsHuTHbII MOMEHT aTOMa. ATOM B MarHUTHOM MoJje. OMbIThI
[lIrepHa-I epnaxa.

23 6 Pacnpenenenue ®epmu-/lupaka. BeIpOKIECHHBIN 3IEKTPOHHBIN )
ra3 B kpucraiuiax. JHeprusi @epmu. Temneparypa Pepmu.
KBaHTOBast TEOpUS TEINTIOEMKOCTH TBEPIBIX TEJI 110 DUHIITEHHY U

24 6 JleGaro. Xapakrepuctudeckue Temneparypsl. [lpenensueiii 3akon | 2

OKCIICPUMCHTOB.

6.2 JlaGopaTropHble 3aHATHSA.

BrimonHenue 1a00paTOpPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuana,
uzydyaemMoro B gucuuiimHe «®usmka», a Takke AaeT 3HAHUS O METOJUKAaxX IPOBENCHUS
9KCHEPUMEHTAIbHBIX UCCIEI0BATEIbCKUX PA0OT U UX aHAIIU3E, A TAKXKE OCYILECTBICHHS pacueTa
CTaTUCTUYECKUX XApaKTEPUCTUK C LEIbI0 ONPEACNICHUs MOTPEIIHOCTEH IPOBEIEHHBIX

MaxkcuManbHOE KOJHMYECTBO OallJIOB 32 BBHINIOJHEHHE JIA0OPAaTOPHOTO MPAKTHKYyMa
coctapisieT 32 6amia (MakcUMabHO 10 2 6ajia 3a Kaxayro padbory). KomudectBo paboTt u 6amios
3a KaX/ay1o paboTy MOXeET OBbITh M3MEHEHO B 3aBUCUMOCTH OT UX TPYZAOEMKOCTH.

[Tpumeps! m1abopaTOpHBIX PadOT U MOAYJIH, KOTOPhIE OHU OXBATHIBAIOT

ITJIOCKOCTH.

rll\i ;:é LII) 12131?1;111 HaumenoBanue 1abopaTopHbIX paboT Yacel

1 1 OrnpezesieHre BpeMEHU COyIapeHUs IIapOB U BEIMYHHBI KOI(PDUIIUESHTOB 4
BOCCTaHOBJICHUS] CKOPOCTH U SHEPTHUH.

) 1 [IpoBepka 3akOHA COXpaHEHUS UMITyJIbCa TPHU YIIPYTOM U HEYTIPYTOM yaape 4
JIBYX ILIapOB.

3 1 OnpeneneHrie MOMEHTA HWHEPUUU TeJa, IBHXKYIIETOoCS 10 HAaKIOHHOM 4




4 1 W3ydeHnue TMHAMMKH BpamaTeabHoro ApkeHus. Mastauk O6epoeka. 4
5 1 OrnpeneneHne yCKOPEHUsT CBOOOJIHOTO TAJEHUS C MOMOIIBbI0 000POTHOTO 4
MasiTHUKA.
6 1 OrnpezesieHne JUHEWHBIX pa3MepoB 00bEMa, MACChl, TNIOTHOCTH TeJa. 4
7 1 IIpoBepka OCHOBHOrO 3aKOHa JMHAMUKH BpallaTE€IbHOIO JABHUKCHUS 4
TBEPJIOTO TENA.
8 1 N3mepenue MEXaHUKH KOCOTO U MPSIMOTO yaapa (KOMIBIOTEpHAsi MOJIENb). 4
9 1 MastHuk MakcBemia. (peajgbHas MOJCIb) 4
10 1 MastHuk MakcBeia. (KOMIObIOTEpHAst MOJIEIb ). 4
11 1 Pu3nYeCKui MasITHUK. 4
12 1 MeToa KpyTHUIIBHBIX KOJICOaHMIA. 4
13 2 [Moctpoenne (QyHKUMU pacupefeNeHuss CIy4alHON BEJIMYMHBI  T10 4
pe3ysbTaTaM IKCIEPUMEHTA.
14 2 Onpenenenue moka3aTens aanadaTbl METOIOM U3MEPEHHsI CKOPOCTH 3BYKa 4
(KOMIIBIOTEPHAS MOJICTIB).
15 2 W3ydeHune BSI3KOCTH Cpepl. 4
16 2 W3mepenune ko duiimerTa BI3KOCTH BO3yXa (KOMIIBIOTEPHAsE MOJIEIIB). 4
17 2 N3mepenne ko3 duiinenTa BI3KOCTH Bo3ayxa B d3()PEKTUBHOTO AUaMeTpa 4
MOJICKYJIBI Ta3a KAMMUISIPHBIM CIIOCOOOM.
18 2 OnpeneneHne BI3KOCTH JKUAKOCTH MeTosIoM CTOKcA. 4
19 3 UccnenoBanue 351€KTPOCTATUYECKOTO TMOJISI METOAOM 3JEKTPOJIUTUUECKOU 4
BaHHBL.
20 3 Onpenenenne EMKOCTH  KOHJEHCATOpPA METOAOM  OaUTMCTHYECKOTO 4
raJIbBAHOMETPA.
21 3 HccenenoBanue 3JIEKTPOCTATUYECKOIO OISl TOYEYHBIX 3apsI0B. 4
22 3 HccnenoBanue 31€KTpOCTaTHYECKOTO MOJIS. 4
23 3 DJIEKTPUUYECKOE MO0JIE TOUYECUHBIX 3aPSI0B. 4
4 3 Teopema Octporpajackoro — ["aycca It 3JEKTPOCTATHYECKOTO TMOJISI B 4
BaKyyMe.
25 4 MarnuTtHoe noJje 3eMIIu. 4
26 3;4 VY nenpHOE 3apsij deKTpoHa. MarHuTHast pOKyCHUpOBKa. 4
27 4 MarsuTHo€ noie. 4
28 5 WNurtepdepentus ceera. OnbiT FOHra. 4
29 5 Judpakius cBeta Ha OTMHOYHOM SN M TUPPAKITMOHHON PEIIETKE. 4
30 5 OmnpiT FOHra. 4
31 5 OneiT HeroTOHA. 4
32 6 N3yuyeHne 3aKk0HOB TEIJIOBOTO U3Iy4YeHUsl. IpPKOCTHBIA MUPOMETP. 4
33 6 dotorpdexr. 4
34 6 Buennuii poroaddexrt 4

CamocrosiTenpHas padoTa MPOBOAUTCS C IEIbI0 YITYOJICHUS 3HAHUN MO AUCIUIUTHHE U

7 CAMOCTOATEJIbBHAS PABOTA

IpeyCMaTPUBAET:

— O3HAaKOMJICHHE U MpopabOTKy pPEKOMEHJOBAHHON JUTEparypbl, paboTy C 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUas TIEPeBOABl MYyOIMKAIMi W3 HAYYHBIX JKypHAJIOB,

IUTUPYEeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIICHHE OTPACIIECBBIX BBICTABOK U CEMHHAPOB;

— yyactue B cemuHapax PXTY um. . MenpeneeBa no remMaTuke Kypca;

— HNOATOTOBKY K BBIIIOJIHCHUIO KOHTPOJIbHBIX pa60T 1o MaTepuaily JCKIUOHHOI'O Kypca,




— MOATOTOBKY K caade sk3aMeHa (2 u 3 cemecTp) u 1abopaTopHOTO MpakTukyma (2 u 3 cemectp)
0 KypCy.

[TmaHupoBaHKEe BPEMEHHM Ha CaMOCTOSITEIBHYIO Pa0dOTy, HEOOXOAWMOTO Ha HW3ydYeHHE
AUCHUIUIMHBI, CTYACHTaAM JIydlI€¢ BCCTrO0 OCYHICCTBJIATL Ha BCEChb IICPpHUOA UIYUCHUA,
npeaycMaTpuBas MPH STOM PEryJsipHOE TOBTOPEHHE NPOMIEHHOro Marepuana. Marepua,
3aKOHCHeKTI/IpOBaHHBII>'I Ha JICKIOUAX, HCOGXOI[I/IMO PEryJIsipHO OONOJHATL CBCACHHUAMU U3
JMTEPaTyPHBIX HICTOYHUKOB, PE/ICTABICHHBIX B yueOHOI mporpamme. [Ipu paboTe ¢ ykazaHHBIMH
HCTOUYHHUKaMH PCKOMCHAYCTCA COCTABJIATH KpaTKI/Iﬁ KOHCIICKT MaTcpuajia, C O6$I3aTeJ'IBHI>IM
bukcupoBanrem 6ubIMOorpadUueCKuX JaHHBIX HCTOYHHKA.

8 IPUMEPBI OHEHOYHbBIX CPEACTB J1JIsA KOHTPOJIA
OCBOEHMSA JUCIIAITJIMHbI

CoBokynHast OLIEHKa M0 JMCLUUIUIMHE CKJIQJbIBA€TCS W3 OLIEHOK 32 BBINOJHEHUE
KOHTPOJIbHBIX paboT (MakcuMajbHas oOIeHKa 24 Oamia), 71a00paTOPHOTO TPAKTUKyMa
(MakcuMasibHas OlleHKa 16 0ayuioB) W UTOTOBOrO KOHTPOJS B (hopMe 3K3aMeHa (MaKCHMallbHas
orieHka 40 6amioB).

8.1 IIpumepHasi TeMaTHKa pedepaTUBHO-AHAJIMTHYECKOI padoThI.
PedeparuBHo-ananuTuyeckas pabora o JUCIHUIUIMHE HE MPEIyCMOTpPEHA.

8.2 [IpuMepsI KOHTPOJIBbHBIX BOMPOCOB IJIsl TEKYIEr0 KOHTPOJISI 0CBOEHHS THCHUIJIHHBI
J1is TeKyIero KOHTPOJIS MPeayCMOTPEHO 6 KOHTPOJIBHBIX paboT. MakcuManbHas OlleHKa
3a KOHTPOJIbHYIO padoty 1 u 2 (2 cemecTp) coctapiseT mo 12 6amioB 3a Kaxayr. MakcumaiabHas
OIICHKA 332 KOHTPOIbHBIC paboThl 3, 4, 5 u 6 (3 cemecTp) cocrapisier 24 6amwioB, Mo 6 6aUIOB 3a
KaXIyIo padoTy.

Pa3zgea 1. [Ipumepbl BONIPOCOB K KOHTPOJIbHOI padore Ne 1. KonTpoJsibHasi paboTa coaepkut
2 3apaum, mo 6 6an710B 32 Bompoc.

Bonpoc 1.1.

1. OpHoponnslii ctepkeHb Maccoir 0,1 Kr mMokeT CBOOOAHO BpamIaTbCsi OTHOCHTEIBHO
TOPU30HTAIBHOM OCH, Ipoxojsiend depe3 Touky O, paclonoKEHHONW Ha pacCTOSHUU
OJIHOM TpeTh OT BEPXHEro KOHLA CTEPXKHS. B HIKHIOI TOUKY CTEp)KHS IOMagaeT
TOPU30HTANIBHO JICTAIIMN IAPUK U IPUIKIIACT K cTepkHI0. CkopocTs mapuka 10 m/c, ero
Macca 2 r. OnpenenuTh JUHEHHYIO CKOPOCTh TOYKHU, MPUHANICKAIIECH BEPXHEMY KOHILY
CTEPKHS B HAYAJIbHBIA MOMEHT BPEMEHHU.

2. Onpenenuth NEPUOJ TAPMOHUYECKUX KOJIeOaHU (PHU3NIECKOTO MasiTHUKA, COCTOSIIETO U3
JIBYX IIApUKOB MaccaMu 5 KT U 10 Kr, 3aKpeIIeHHbIX Ha ero KoHIax. ['opu3oHTanpHas och
IPOXOJUT uYepe3 TOUYKY Ha CTEp)KHE, OTCTAIOIIyI0 OT €ro BEPXHEro KOHIIA Ha OJIHY
yeTBepTh. [1lapuku MOXHO CUUTATh MAaTEpUATBLHBIMU TOUKAMH.

3. OmnpeaenuTh HIUKINYECKYIO YACTOTY TAPMOHMUYECKHUX KoJleOaHU (U3NYECKOTr0 MasiTHUKA,
COCTOSIIIIETO U3 OJHOPOAHOIO IUIOCKOro aucka. Macca crepkHsa | kr, Macca nucka 2 Kr.
['opuzoHTanbHas OCh MPOXOAMUT UEpe3 TOUYKY COENMHEHHUS CTEepKHS U JHCKa
NEPIEHIUKYIISIPHO IIJIOCKOCTH JHCKA.

4. OmnpenenuTs MOMEHT MHEPIUH TOHKOTO OJTHOPOJHOTO CTepkHs IiauHou 30 cM B Maccoit
100 T OTHOCUTENBHO OCH, NMEPHEHAUKYISIPHON CTEPXKHIO U NPOXOZsAIIel depe3: 1) ero
KOHEII; 2) €r0 CepeInHy; 3) TOUKY, OTCTOSIIYIO OT KOHIIa CTeP>KHS Ha 1/3 ero /UIiHBbI.

5. Temo OpowmeHO MMOA HEKOTOPHIM YIJIOM K Topu3oHTy. Haiitu sToT yrom, eciu
TOpPU30HTANIbHAS AAJTLHOCTH M0JIeTa B 4 pa3a 00JIblle MaKCUMaJIbHON BHICOTHI TPAEKTOPHUH.
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[Tap maccoii 10 Kr, ABMKYITUKACS CO CKOPOCTBIO 4 M/C, CTAIKMBAETCS C IIApOM Maccoi 4
KT, CKOPOCTb KOoTOoporo paBHa 12 m/c. Cuutas yap npsMbIM, HEYIPYyTUM, HAMTH CKOPOCTb
IapoB TOCJIE€ yJapa B JBYX cCiydasx: 1) Manplid 1map HaroHseT OOJbIIONW miap,
JBIKYIIUICS B TOM K€ HallpaBJIECHUU; 2) MIaphl JBUXKYTCS HABCTPEUY APYT APYTY.
Cuapsn maccoit 10 kr ob6maman ckopocts 200 M/c B BepXHE# TOUKe TpaekTopuu. B aToi
TOYKE OT pa3opBajcs Ha JiBe 4acTH. MeHbas Maccoi 3 Kr nmoiyunia ckopocts 400 m/c B
peXHEM HanpaBieHuH. HaliTi CKOpoCTh BTOPOA, OOJIBINIEH YacTH MOCTIE pa3phiBa.
OmnpenenuTh 4acTOTy TaPMOHHUYECKUX KojeOaHUH (hPU3NYECKOTO MasTHUKA, COCTOSIIETO
13 HEBECOMOTO CTepkHS MJMHbBI 0,2 M 1 IBYX 1mapukoB maccaMu 30 T u 50 T, yKpeIIeHHBIX
Ha KOHIaX CTEP>KHsl. [ 'Opu30HTalIbHAs OCh IPOXOJUT Yepe3 cepenuny crepxHs. [apuku
MO>KHO PacCMaTpUBaTh KAK MaTEPUAIbHBIE TOUKHU.

OnHOpOIHBINA OUCK Maccoil 1 Kr MoXeT cBOOOAHO BpalIaThCsi BOKPYT TOPU3OHTATBHOM
OCH, MEPNEHAUKYJIAPHON MIIOCKOCTH IUCKA M MPOXOISIIei yepe3 ero neHTp. B Touky Ha
oOpasyromiel Aucka MonagaaeT TOPU30HTAIBHO JIETSIIUH co ckopocThio 10 m/c mapuk
MPUJTUIIAET K €ro MoBepXHOCTH. Macca mapuka 5 1. OnpeaenuTh YrioByl CKOPOCTh
BpalleHus JUCKa B HaYaIbHbII MOMEHT BpeMeHH. Paauyc nucka 20 cMm.

Bomnpoc 1.2.

1.

10.

11.

Hlap maccoit m=10 Kr, ABMKYIIUICS CO CKOPOCTBIO Vi=4 M/C, CTAJIKHBAeTCs C LIApOM
Maccoil m=4 Kr, CKOpOCTb V2 KOToporo paBHa 12 m/c. Cuntas yaap npsiMmbIM, HEyIpyTUM,
HaAlTH CKOPOCTh U LIApOB IOCIE yJapa B ciaydyae, Korja mapbl ABHKYTCS HaBCTpedy Apyr

ApyTy.

B nonke maccoir m1=240 kr crout uyenoBek maccol m2=60 kr. Jlogka MIbIBET cO
cKopocThio V1=2 wm/c. UenoBek mpbIraeT ¢ JOJKH B TOPU3OHTAIHHOM HaIpaBICHUU CO
CKOpPOCTBIO V=4 M/C (OTHOCHUTENBHO JOAKH). HalTH CKOpOCTh U ABMXKEHUS JOAKH MOCTe
IIPBDKKA YEJIOBEKA B CITydae, KOra YeJOBEK MPhIraeT BIEpe] MO IBUKEHUIO JIOJKH.

B nonke maccoir m1=240 kr crout uyenmoBek macco m2=60 kr. Jlogka IIbIBET CO
cKkopocThio V1=2 wm/c. UenoBek mphITaeT ¢ JOJKH B TOPU3OHTAIHHOM HaIpaBICHUU CO
CKOpPOCTBIO V=4 M/C (OTHOCHUTENBHO JOAKH). HalTH CKOpOCTh U ABMKEHUS JOAKH MOCTe
IpbDKKA 4YEJI0OBEKAa B CIydyae, KOrJa 4YeJOBEK MPBIraeT B CTOPOHY, IPOTHUBOIOJIOKHYIO
JBUKEHUIO JIOJKU.

Ha >xene3nonoposxHoii tuiargopme ycTaHOBICHO opyaue. Macca matopMel ¢ opyauem
M=15 1. Opyaue ctpenser BBEpX NoJ yrioM 60° Kk rOpu30HTY B HampasiieHUU mytu. C
KaKO# CKOPOCTBIO MOKATUTCS TuIaTopmMa BCIASACTBUE OTIauH, €CJIM Macca cHapsiaa m=20
KT ¥ OH BBIIETAeT cO ckopocThio 600 m/c?

Cuapsin maccoit m=10 kr o6manan ckopocteio v=200 M/c B BepXHE# Touke TpaekTopun. B
ITOH TOUYKE OH pa3opBaJics Ha J1B€ 4acTu. MeHbIas Maccoil m1=3 Kr noayuyuia CKOpocTh
ul=400 m/c B mpesxHEM HampaBiieHnH. HaliT ckopocTh U2 BTOpOH, OOJIBIIEH YacTH MOCIIE
pa3pbiBa.

[Tox meficTBHEM MOCTOSTHHOM CHIIBI F BaroHeTka mpoiuia myTh 5 M ¥ mpuodpesia CKOpoCTh
v=2 m/c. Ompenenuts paboTy A CHIIBI, €clii Macca m BaroHeTkd paBHa 400 kxr u
koaddurment Tpenus 0,01.

Borancnute paboty A, coBeplIaeMyro NMpH paBHOYCKOPEHHOM IOABEME Ipy3a Maccoi
m=100 kr Ha BeIcOTY h=4 M 3a Bpems t=2 c.

Haiitu paboty A moabema rpysa 1o HaKJIOHHOW TJIOCKOCTH JUIMHOW 2 M, €CITM Macca m
rpy3a paBHa 100 kr, yron HakinoHna ¢=30°, koaddumment tpeaus 0,1 u rpy3 ABUKETCS C
yckopeHnueM a=1 m/c2.

st cxxatus nmpyKuHbI Ha 1 cM Hy»kHO npuitoxkuthb cuiny F=10 H. Kakyro pa6oty A Hyx)HO
COBEPILUTH, YTOOBI CKATh MPYkKHUHY Ha 10 cM, ecI cria MpoNnopIHOHATIbHA CXKATUIO?
[Ipyxuna sxectkocthio k=10 kH/m cxkara cumoit F=200 H. Omnpenenuts paboty A
BHEIIHEW CUJIBI, JONOJHUTENIBHO CKUMAIOILEH 3Ty MPYKUHY €Ile Ha X=1 cM.

[pyxuna sxectrocThio k=1 kH/M Obl1a cixata Ha 4 cM. Kakyro Hy>KHO COBEpIIUTH paboTy
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12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

A, 9TOOBI C3KaTHE MIPYKUHBI YBETUYHUTH 10 18 cM?

I'mpsi, mono’keHHass Ha BEpPXHUM KOHEL| CIMPAIBHON IIPYXKUHBI, ITOCTaBICHHOM Ha
IIOJICTABKE, CKUMACT €€ Ha X=2 MM. Ha CKOJIBKO COXMET Npy>KUHY Ta XK€ TUps, yIaBIas
Ha KOHEI] PY>XHUHBI ¢ BEICOTON h=5 cM?

. Kamens Opomren BBepx moj yriioM 60° k TiiockocT Topu3zonTa. Kunernueckas sHeprus

KaMHs B HayaJIbHbIII MOMEHT BpeMeHu paBHa 20 J[x. Omnpenenuts kuHeTudeckyro T u
noteHuuanbHyto 1 sHeprum kamHs B BbICIIEH TOUKe ero Tpaekropuu. CornpoTUBIEHUEM
BO3/yXa IpeHeOpeyb.

C xakol HauMeHbIIIeH BBICOTHI h JOKEH HauaTh CKAaThIBAaThCs akpoOaT Ha BeJocuriee (He
pabotas HOramm), 4yTOOBI MPOEXaTh MO JOPOXKKE, UMEIoLEeH GopMy «MepTBON METIH»
panuycoM R=4 M, u He OTOpBaTbCS OT JIOPOKKKM B BEpPXHEH Touke nerau? TpeHuem
npeHeopeyb.

Mounekyna pacnamaercs Ha 1Ba aroma. Macca 0JHOTO U3 aTOMOB B IT=3 pa3a 0oJIbIIe, 4eM
npyroro. [IpeneOperas Ha4albHON KHHETHMUYECKOW SHEPTUN M UMIYJIHCOM MOJICKYIIBI,
ONpeAeNUTh KUHETUYECKHE SHEPruu M aTOMOB, €CIIM UX CyMMapHas KHHETHYecKas
sHeprus T=0,032 u/lx.

[Tynst maccoit m=10 r, sereBmast co ckopocThio v=600 m/c, monayia B OAITUCTUYCCKUN
MasiTHUK Maccoil M=5 kr u 3acTpsia B HeM. Ha kakyio BBICOTY h, OTKauHyBIIUCH MOCTIE
yaapa, MoAHsUICS MasiTHUK?

VYpaBHeHue kojebaHui TOYKKM uUMeeT BUI X = A cos[w(t+t)], tne w=n l/c, T =0,2 c.
Onpenenuts nepuoa T u HavanbHYIO hazy KoJeOaHHi.

OnpenenuTs Nepuo, YaCTOTY U HaYaNbHYIO (hazy KoueOaHUi, 3aJaHHBIX YPABHEHUEM X =
A sin[w(t+1)], rme w=2,5m ¢(-1), 1=0,4 ¢

Onpenenutb MakCUMaJIbHbIE 3HAYEHHUS] CKOPOCTH M YCKOPEHHUS TOUYKH, COBEpPILAIOLICH
rapMoHHYECKHe KojeOaHus ¢ aMIuIuTy 10l A=3 cM U yriioBoit yactotoit w=m/2 c*(-1) ).
Touka coBepmiaer kosiebaHus 1Mo 3akoHy X = Acos(wt), rie A =5 cm; w = 2 c-1 .
Onpenenutb yCKOpEeHHE TOYKM B MOMEHT BPEMEHH, KOT/1a €€ CKOPOCTh § cM/C.

Touka coBepiiaeT rapMoHudeckre konebanus. Haubonpmee cmenienne Touku pasHo 10
cM, HamOombmras ckopoctb 20 cm/c. Haiitm yrioByr wacTtory w KoJeOaHWl U
MaKCHUMaJIbHOE YCKOPEHUE TOUKH.

MaxkcuMmanbHasi CKOPOCTh TOUYKH, COBEpUIAIONICH TrapMOHHYECKHE KoJjeOaHUs, paBHA
10cm/c, makcumanbsHoe yckoperue = 100 cm/c2. Haiitu yrioByto 4actoty w KojieOaHuil,
ux nepuona T u ammumutyny A. HancaTs ypaBHeHre KoieO0aHUM, TPUHSIB HA4aIbHYIO a3y
PaBHOM HYIIIO.

MartepuanpHas Touka Maccoit 50 T coBepiiaeTt Koyie0aHus, ypaBHEHHE KOTOPBIX UMEET BH/T
x=A cos(wt), rae A =10 cm, w=5 c-1. Haiitu cuny F, nelficTByromiyro Ha TOUKY B MOMEHT,
Koraa ¢aza wt=n/3.

I'py3ux maccoit m=250 r, MOABENMICHHBIN K NpYyXWHE, KOJEeOJEeTCs MO BEPTUKAIHU C
nepuonoM T=1 c. OnpenenuTs )KECTKOCTh K MPy>KUHBI.

K cnirpansHoil npy>kuHe MOABECUIIN TPY3UK, B pE3yJIbTAaTe YETO MPY>KUHA PACTAHYIACh HA
x=9 cm. KakoB Oyner nepuon T konebaHuit Tpy3HKa, €CJIM €r0 HEMHOTO OTTSHYTh BHU3 U
3aTe€M OTIYCTHUTh?

K cniupanbpHoii pyKHHE OJIBECUIIH IPY3HUK, B pe3yJIbTaTe Yero NpyKHUHa pacTAHyIach Ha
x=9 cm. KakoB Oyner nepuoa T xonebanuii rpy3uka, €ciii €ro HEMHOTO OTTSHYTh BHU3 U
3aTeM OTIYCTUTH?

HaiiTu oTHOIIEHNE UIMH IBYX MaTeéMaTUYECKUX MAasTHUKOB, €CJIM OTHOLIEHHE I1EPUOJI0B
ux KosiebaHuii paBHo 1,5.

Touka coBepiaeT rapMoHudeckue konebanus. Hanbonpee cmenienne Touku pasHo 10
cM, HamOombimass ckopoctb 20 cm/c. Haiitm yrioByr dwacTtoTy w KoJeOaHWl U
MaKCHUMaJbHOE YCKOPEHUE TOUKH.



Pa3zgean 2. [IpuMepbl BONIPOCOB K KOHTPOJIbHOI padore Ne 2. KoHTpoJsibHasi paboTa coepKuT
2 3apa4um, mo 6 0aJ1710B MAKCUMYM 32 KaKAYIO0.
Bomnpoc 2.1.

1.

10.

11.

12.

Onpenenutb BEpOATHOCTh TOrO, YTO CKOPOCTh JAHHOW MOJEKYJbl HACAIBHOIO TIas3a
OTJIMYAeTCs OT 3HAUeHUs Haubosiee BEpOSTHOM CKOpocTH He Ooisiee, yeM Ha 2%. Ha
rpaduke pacmpenelnieHuss CKOPOCTH 3alllTPUXOBaTh IUIOMAAb, COOTBETCTBYIOIIEMY
HallJICHHOMY 3HaU€HUIO BEPOSATHOCTH.

Onpenenutb BEpOATHOCTh TOTO, YTO CKOPOCTh JAHHOW MOJEKYJbl HACAIBHOIO TIas3a
oTNIM4aeTcs ot 3HaueHus 1/3 Haubonee BepoATHOI ckopocTu He Ooee, ueM Ha 2 %.
Ornpenenutb BEpOSTHOCTh TOTO, YTO CKOPOCTb JAHHOM MOJIEKYJIbI JICKUT B MHTEpBAJIC
sHadyeHnit ot 0 1o 0,02 cpenHeil kBagpaTHaHOU ckopocTH. Ha rpaduke pacmpeneneHus
BEPOSITHOCTH CKOPOCTH 3alITPUXOBATh IUIOUIA/lb, COOTBETCTBYIOIIEMY HallIcCHHOMY
3HAYEHUIO BEPOSTHOCTH.

Ornpenenuts A0II0 MOJIEKY UACAIBHOTO T'a3a, KWHETUUECKUE YHEPTUU KOTOPBIX JIeXkKaT B
untepsaie 3uadeHuit ot 0 1o 0,02 xT. Ha rpaduke pacnpenenenus BEpOITHOCTH SHEPTUN
3allITPUXOBATh TUIOLIAb, COOTBETCTBYIOILIYIO HaliJICHHOMY 3HAYEHUIO JIOJIM MOJIEKYII.
Onpenenuth BEpPOATHOCTh TOTO, YTO CKOPOCTh JAHHOW MOJEKYJbl HAEaTbHOrO Tasa
otanuaercs ot 3HaueHus 0,5 Hanbosee BepoATHON ckopocTu He Ooee, ueM Ha 1 %.
Haiitu cpeaHee 3Ha4eHUE SYHEPTUU MOJIEKYJIBI MACCOM M MPU 3HAYEHUU TeMmnepaTypsl T.
Ha xaxoii BbICOTE HaJ] TOBEPXHOCTHIO 3eMJIH aTMOC(EPHOE IaBJICHUE BIBOE MEHbIIIE, YEM
Ha ee moBepxHocTU? CunTaTh, 4To Temneparypa T Boznyxa paBHa 290 K u He uzmeHnsiercs
C BBICOTOM.

['a3, 3anumaBmmii o6vem 12 1 mox maBnenuem 100 klla, Obu1 M3006apHO Harper ot
temneparypsl 300 K 1o 400 K. Onpenenuts paboty A pacmmpeHus rasa.

['enuii maccoit 1 r 6bu1 Harpet Ha 100 K mpu mocTostHHOM naBnenuu p. Onpenenuts: 1)
KOJIMYECTBO TEIUIOTHI, MEpeJaHHOe rasy; 2) paboTy pacimupeHus; 3) mpupamieHue
BHYTPEHHEHN SHEPIrUU rasa.

AzoT Mmaccoit 5 kr, Harperbiii Ha 150 K, coxpanun HemsmeHHbIi oObem. Haiitu: 1)
KOJIMYECTBO TEIIOTHI, COOOIIEHHOE Ta3y; 2) W3MCHEHHE BHYTpPEHHEH »JHepruu; 3)
COBEpILEHHYIO T'a30M paboTy.

Bomopona maccoii 4 r 6bput Harpet Ha 10 K mpu mocrostHHOM fnaBieHuu. OnpeaenuTs padoTy
A pacmmpeHus rasa.

bapomeTrp B xabuHeTe neTsiiero BeprojeTa mokaspiBaeT nasieHue 90 klla. Ha kakoi
BBICOTE BEPTOJIET, €CIIM Ha B3JIETHOH IIoIIaaKke OapomeTp nokassiBai aasinenue 100 xI1a?
CuuraTh, 4yTO TEMIIEpaTypa Bo3ayxa paBHa 290 K u He u3MeHsIeTCsI C BBICOTOM.

Bonpoc 2.2.

1.

2.

B cocyne BMectumocthio V=20 1 HaXOAUTCs Ta3 KOJWYECTBOM BelIEeCTBA V=I,5 KMOJIb.
Ornpeaenutb KOHIIEHTPALMIO N MOJIEKYJ B COCY/E.

Bomopon maccoit m=4 1 Opu1 Harper Ha AT=10 K mnpu mnOCTOSHHOM [aBIICHHH.
Onpenenuth paboTy A paciIupeHus rasa.

B cocyne BmecTMMOCTBIO V HaXOAUTCS KHUCIOPOJ, KOHIEHTpalus MOJEKYJd n.
Onpenenuts Maccy m rasa.

[Tpu M30TEpPMUYECKOM paCIIMPEHUH KHUCIOPOJIa, COAEPIKABILEr0 KOJIMYECTBO BELIECTBA
v=I Mons 1 umeBIero tTemmeparypy T=300 K, razy Ob110 Iepe1ano KOJIMYECTBO TEILUIOTHI
Q=2 x/Ix. Bo ckonbko pa3 yBenuuuics oobeM raza?

B nByx 0MHAKOBBIX MO BMECTUMOCTU COCyAaX HaXOJSATCS pa3HbIC Tra3bl: B IEPBOM —
BOJIOPOJI, BO BTOPOM — KHUcI0poa. HaifTu oTHomeHne nl/n2 KOHIIEHTpaIMil Ta30B, €CIu
MaccChl ra30B OJJUHAKOBBI.

CKOJIBKO MOJIEKYJI raza COACpKUTCA B Oaiione BMecTuMocThio V=30 11 mpu TemrepaType
T=300 K u naBnenun p=5 MIla?

A3o0t maccoit m=200 r pacumupsercs nzorepmuuecku npu temmeparype T=280 K, npuuem

6



00beM rasza yBenuuuBaeTcs B /1Ba pasza. Haiitu:
1) nzmenenne AU BHYTpEeHHEN SHEPIUU rasa;
2) COBEPIICHHYIO IIPH PACITUPEHHUH Ta3a padoTy A;
3) KOJTUYECTBO TEIUIOTHI Q, MOIyYEHHOE Ta30M.
8. bamnon BmectumocThio V=20 11 comepxuT Bomopon npu temneparype T=300 K mog
nasnennem p=0,4 MlIla. KakoBsl Oynyt Temneparypa T1 u naBnenue pl, ecinu razy cooOLUIUThH
KOJIMYECTBO TeIIoThl Q=6 KkJIx?
9. B OGamnone BMectumocThio V=5 51 HaxoauTcs a3oT Maccoil m=17,5 r. Omnpenenutsb
KOHIEHTPAIMIO N MOJIEKYJI a30Ta B OaJIJIOHE.
10.  Bopmopon 3anumaer oobeM V1=10 M3 npu masnenun pl=100 xlla. I'a3 marpenu npu
nocTossHHOM oOwveMe 1o maBieHus p2=300 klla. Onpenenuts: 1) u3menenne U BHyTpeHHEH
SHEPTHUU Taza; 2) paboTy A, COBEpIICHHYIO ra3oM; 3) KOJIUYECTBO TEIIOTHI Q, COOOIIEHHOE Ta3y.
11. Kakoe kommuecTtBO TemnoTrsl Q BBIAEIUTCS, €CIM a30T Maccod m=I1 T, B3ATbIA HpHU
temneparype T=280 K nox nasnenunem pl1=0,1 Mlla, nzorepmuuecku cxaTh 10 AaBiieHus p2=1
MIIa?

12. [Tpu n30x0opHOM HarpeBaHUU KUCIOpoaa oobeMoMm V=50 1 naBieHue raza U3MEHUIOCH Ha
p=0,5 MIla. Haiitu xommuecTBo TemioThl Q, cOOOIEeHHOE Ta3y.
13.  bamnon BmectumocThio V=20 1 comepxxuT Bomopon npu temneparype T=300 K mop

nasnenueM p=0,4 MIla. KakoBsl OyayT Temmniepatypa T1 u gaBnenue pl, ecnu razy cooOmUTH
KOJINUECTBO TerIoThl Q=6 k/[x?

14. I"enuii maccoit m=I1r 6bu1 Harpet HAa T=100 K npu nocrossHHOM maByiennu p. ONpeaenTh:
1) konmmuecTBO TermnoThl Q, mepenanHoe rasy; 2) pabdotry A pacmmpenus; 3) npupamienue U
BHYTPEHHEHN SHEPIUU raza.

15. OmnpenenuTs IVIOTHOCTh P HACBILIEHHOIO BOJASIHOIO IIapa B BO3AYyXE IpU TeMIlepaType
T=300 K. /laBiieHure p HACBIIIEHHOTO BOASIHOTO Tapa Mpu 3TOM Temrneparype paBHo 3,55 klla.
16.  Ilpu H30TEpMHUECKOM pacIIMPEHHH BOJOPOAA MAaccoil m=1 r, UMEBLIEr0 TeMIEPATypy

T=280 K, o06bem raza yBenuuuics B Tpu paza. Omnpenenuth padoTy A pacmidpeHus rasa u
MOJIyYEHHOE Ta30M KOJMYECTBO TETIOTHI Q.

17. HaiiTu mioTHOCTE p ra3oBOM CMECH BOIOPOJAA U KUCIOPO/Ia, €CJIM UX MACCOBBIE JOJIH W1
U W2 paBHBI cooTBeTcTBeHHO 1/9 1 8/9. [laBnenue p cmecu pasuo 100 kIla, remmeparypa T=300
K.

18.  bamnon BmectumocThi0o V=20 1 conepxxuT Bomopon npu temneparype T=300 K mop
nasnenueM p=0,4 MIla. KakoBsl OyayT Temmniepatypa T1 u gaBnenue pl, ecnu rasy cooOmUTH
KOJINUECTBO TeIIoThl Q=6 k/[x?

19. [Ipu HarpeBanum uaeanpHOro raza Ha AT=1 K nmpu mocTossHHOM naBieHUU O00BEM €ro
yBenmmumiics Ha 1/350 nepBonayanbHOTO 00BeMa. HaliTn HadanpHyIO Temmeparypy T raza.
20. Kakoit o6beM V 3aHMMaeT uieadbHBIN ra3, coIepiKalluii KOJWYECTBO BemlecTBa v=I

KMou1b 1pu fasneHuu p=1 MIla n temneparype T=400 K?

Pa3nes 3-4. IlpuMepsl BOIPOcOB K KOHTPOJILHOH padoTe Ne 3. KoHTpoibHAsA cOAepKUT 2
3ajga4u, mo 6 60aJI710B KaxKaas.
Bonpoc 3.1.
1. Tlpsmoil MeTaIIMYECKU CTEPKEHb AUAMETPOM S5 CM M JUIMHON 4 M HECeT PaBHOMEPHO
pacnpeneneHHsblil no ero nosepxHoctu 3apsaa 500 vHKn. Onpenennts HanpspkeHHOCTH E
II0JIS1 B TOYKE, HAXOICHCA Ha PACCTOSIHUU | CM OT €ro MOBEPXHOCTH NIPOTHUB CEPEIHHBI
CTEPKHS.
2. /JIBa toueunbix 3apsana 2 HKn u -1 HKI HaxoasTca Ha paccTOSTHUM 3 CM JIpyT OT Jpyra.
Haiitu nosnoxeHre TOUKU Ha IPSIMOU, IPOXOASAIIECH Yepe3 ITU 3aps/bl, HAIPSKEHHOCTh E
MOJIs1 B KOTOPOM paBHA HYJIIO.
3. Ha wmeramnuueckoi cdepe pagumycom 10 cm nHaxoautcs 3apsn 1 uKi. Onpenenutsb
HaNpsKEHHOCTh IEKTPUUYECKOTO MOJIS B CIAETYIOIUX TOYKAxX: 1) HAa pacCTOSHUU 8 CM OT
neHTpa cdepsl; 2) Ha ee MOBEPXHOCTH; 3) Ha pacCcTOSHUHM 15 cMm oT meHTpa cdepsl.
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10.

[Toctpouts rpaduk 3aBUCUMOCTH HAMPSX)KEHHOCTHU TOJISl OT PACCTOSIHUS OT LIeHTpa chepa.
Paccrostnne mexny 3apsamamu +3 HKn u -3 vKn gunons pasHo 12 cm. Haittu
HaIPSKEHHOCTh M MOTEHIUAI NOJIsA, CO31aBAEMOI0 TUIIOJIEM B TOUKE, YAAICHHON Ha 8 cM
KaK OT IIEPBOTO, TAK U OT BTOPOI'O 3apsja.

ToHKO€ KONBIIO paanyca 8 cM HECET 3apsi, PABHOMEPHO paCHpeeICHHbIA C JIMHEHHON
wiotTHocThio 10 HKn/M. KakoBa HampsyKeHHOCTh JIIEKTPUYECKOTO TOJS B TOUKE,
paBHOYIAJICHHOM OT BCEX TOYEK KOJiblla Ha paccTosinue 10 cm?

OueHb AMHHAS TOHKAas MpsiMasi IPOBOJIOKA HECET 3apsii, PABHOMEPHO pacIpeesIeHHbIN
10 BCEH €€ JUIMHE. BBIUUCINTD JIMHEWHYIO INIOTHOCTh 3apsia, €CIU HAIPsHKEHHOCTh MOJIs
Ha paccrostHuu 0,5 M OT IPOBOJIOKK POTHUB €€ cepeauHbl paBHa 200 B/m.

beckoHeuHast MJIOCKOCTh HECET 3apsil, PABHOMEPHO PaCIpPEICICHHBIM C TOBEPXHOCTHOM
mnotHocthio 1 MkKin/M?. Ha HEKOTOpOM paccTOSHMHM OT ILIOCKOCTH TNapajllebHO el
pacnojioxkeH Kpyr paanycoM 10 cM. BbMUCINTE MOTOK BEKTOpa HANPS)KEHHOCTH 4Yepes3
3TOT KpYT.

Humnons ¢ osnekrpudeckuM  MomeHToM 20 HKn*M HaxomuTcs B OJHOPOIHOM
AIIEKTpUYECKOM ToJyie HampspbkeHHocTh 50 kB/M. Bektop siekTpuueckoro MoMeHTa
cocTaBiisgeT yrod 60 rpaaycoB ¢ TuHUAMHA TTo1s. KakoBa moTeHIManbHas SHeprus JUIoss?
Humnons ¢ snekrpuueckuM MomeHToM 200 MkKn*m cBoOOAHO ycTaHaBIMBaeTcs B
OJTHOPOJTHOM JJICKTPUYECKOM T0Jie HanpsikeHHOCThIo0 150 kB/M. Beraucauts padoty A,
HE0O0XOIMMYIO JUIS TOTO, YTOOBI OBEPHYTH TUNOJb Ha yroia 180 rpamgycos.

Junons ¢ anexktpudeckuM MoMeHTOM 100 MkKi1*M cBOOOIHO yCTAaHOBHIICS B OJTHOPOTHOM
JJIEKTpUYECKOM Tojie  HampspkeHHocThio E=10 kB/M.  OmnpeaenuTs HW3MEHEHUE
MOTEHIMATBHON YHEPTUU AUTIOJS IPU TOBOPOTE €ro Ha yrod 60 rpaaycos.

Bonpoc 3.2.

1.

2.

HaiiTn MarauTHy0 MHAYKIHIO B IEHTPE KoJblia ¢ TokoM 10 A, paguyc Kojiblia paBeH 5
CM.

HanpsikeHHOCTh MarHUTHOTO TOJIA B IIEHTPE KPYrOBOr0 BUTKA paguycoM 8 cM paBHa 30
A/M. OnipeienuTh HAMPSHKEHHOCTH MOJISA, CO3/IaBAEMOT0 BUTKOM B TOUKE, JISXKAIIEH Ha OCH
BUTKA Ha PACCTOSIHUH 6 CM OT €ro LIEHTpa.

[To mpsmMomy OECKOHEYHO IITMHHOMY MPOoBOAY TedeT Tok 50 A. OnpenenuTs HHAyKIUIO B
B TOYKE, YJIaJICHHOW Ha pacCTOSIHUE 5 CM OT IPOBOJIHUKA.

JIBa IIIMHHBIX NapaJUIeIbHbIX MPOBO/IA HAXOASATCS HA PACCTOSHUM 5 CM OAHMH OT JPYTroro.
ITo mpoBogam TekyT oguHakoBbie TOKK 10 A B MIpOTHUBOMOJIOKHBIX HanpaBieHusx. Haitu
HaIpPSKEHHOCTh MAarHUTHOTO TIOJIS B TOUKE, HAXOASIICHCS Ha paCCTOSIHUU 2 CM OT OJIHOTO
1 3 CM OT APYroro npoBoja.

[To nByM OECKOHEUHO JUIMHHBIM MPSMBIM MPOBOJIAM, CKPEIIEHHBIM MO MIPSIMBIM YTJIOM,
TekyT Toku 30 A u 40 A. Paccrosaue mexay npoogamu 20 cM. OnpeienuTb MarHUTHYIO
WHAYKIHIO B TOYKE, OJMHAKOBO yIaICeHHON 0T 000X MPOBOAOB Ha paccTostaue 20 cM.
KBanparnast npoBoJioUHas paMKa C AJUHHBIM MPSMBIM IPOBOJIOM PACIIONOkKEHa B OJHOMN
MJIOCKOCTH TakK, YTO JIBE €€ CTOPOHBI MMapajuieNbHbl IpoBoay. [1o paMke u npoBoay TEKYT
OJIMHAKOBbIE TOKU 1 KA. OnpenenuTsb CUily, ISMCTBYIOINIYIO Ha paMKy, €CJIH OJIMKanIas
K MPOBOJY CTOPOHA PAMKU HaXOJMUTCS HA PACCTOSIHUU, PABHOM €€ JIJTUHE.

ToHkuil NpPoOBOJ B BUIE yI'M, COCTABIAIOLICH JBE TPETHU KOJbIA paguycoM 15 cwm,
HaxoauTcsa B oaHOoponHoM marHuTHoM none 20 mTn. Ilo mpoBomy teder Tok 30 A.
[110cKOCTh, B KOTOPOU JICKUT IyTa, MeprEeHANKYIIpHA JIMHUSAM MarHUTHON UHAYKLINU, U
MOABOJAIIME IMPOBOJAA HAXOAATCS BHe mosis. OnpenenauTs CUily, NEHCTBYIOIIYIO Ha
POBOJ.

JByxnpoBoaHasi JMHUS COCTOUT U3 JJIMHHBIX NapaJIeIbHBIX NPSIMBIX IMPOBOOB,
HaXOSIINUXCS Ha pacCTOSTHUM 4 MM JpyT oT Apyra. [1o mpoBogam TeKyT OAMHAKOBBIE TOKU
50 A. OnpenenuTs CUly B3aMMOJEUCTBHUS TOKOB, MPUXOJAIIYIOCS HA €AUHUILY JJTHHBI
IPOBOJIA.

HanpspkeHHOCTh MarHMTHOTO TOJNISL B IIGHTpPE KpyroBoro BuTKa paBHa 200 A/wm.
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MarsuTHBIH MOMEHT BUTKa paBeH | A*M’. BBIYHCIHTB CHTy TOKA B BUTKE M PagHyC
BUTKA.

Pa3nes 5-6. IlpuMepsl BOIpocoB K KOHTPOJILHOU padoTe Ne 4. KoHTpoibHAsA cOepKUT 2
3ajga4u, mo 6 0aJ1710B KaxKaas.

Bonpoc 4.1.

I. Ha nyts MOHOXpOMAaTHYECKOTO CBe€Ta C MJIWHOW BOJHBI 0,6 MKM HaxoguTcs
IUIOCKONIApaJUIeNbHas CTEKJIAHHAsA IulacThHKa ToauuHoi 0,1 mm. CBeT majgaeTr Ha IUIACTUHKY
HOopManbHO. Ha kakoil yron cieqyer MoBEepHYTh IUIACTHUHY, YTOOBI ONTHYECKas JUIMHA MYyTH
M3MEHUJIACh HA MTOJIOBUHY JUIMHBI BOJIHBI?

2. PaccTostnue Mexay 1ByMsl KOTE€PEHTHBIMU UCTOYHHUKAaMHU cBeTa paBHO 0,1 MM Mpu 1JIMHE BOJTHBI
0,5 mxm. PaccrosiHue mMexnay MHTEpPEpPEHIMOHHBIMH IIOJIOCAMH Ha SKpaHE B CpeaHe yacTu
uHTEp(EepeHIIMOHHOM KapTUHBI paBHO 1 cM. OmpenenuTs pacCTOSHUE OT UCTOYHUKOB JI0 SKpaHa.
3. B onbite }OHra paccrossaue mexnay mensmu pasHo 0,8 MM, juymmHa BoaHbl 640 HM. Ha xakom
pacCTOSIHUM OT IIeJieil ciieqyeT pacHojoXKUTh SKpaH, 4yTOObl IHMpUHA UHTEP(EepEeHIIMOHHOM
II0JIOCHI OKa3aach paBHOU 2 MM?

4. B onbiTe ¢ 3epkanamu DpeHens paccTosHUE MEXAy MHUMBIMU M300paKEHUSMU HCTOYHUKA
ceera paBHo 0,5 MM, paccTOsHHE OT HUX 0 3KpaHa paBHO 3 M. [InunHa BoiHbl 0,6 MKM.
Onpenenuts WUPUHY MOJ0C UHTEPDEPEHITNH Ha SKpaHe.

5. Ha mpuipHYIO MEHKY (TIOKa3aTenb mpenomiieHus 1,3), HaXOISIIyrocs B BO3JAyXe, MajaeT
HOPMAaJILHO Ty4YOK JIydei Oenoro cBera. [Ipu kakoit HAMMEHBIIIEH TONIIUHE TIJICHKH OTPaKCHHBIN
cBeT C JAauHOM BoaHBI 0,55 MKM OKaXeTcsi MaKCUMaJIbHO YCHUJIEHHBIM B pe3yibTare
uHTephepeHun’?

6. Beruncantsb paguyc nstoi 3061 @peHens 1715 IUIOCKOTo BOITHOBOTO (hpoHTa (AuHa BoaHbI 0,5
MKM), €CJIA ITIOCTPOCHHE JIeJaeTcs JIsl TOUKU HaOII0IeHUs, HaXos1Ielics Ha pacCTOsSHUU 1 M OT
(GpoHTa BOJHBL

7. Yron bproctepa nmpu majeHUM CBETa M3 BO3JlyXa HA KPHUCTANI KAMEHHOW COJIM paBeH 57
rpagycoB. OnpenennuTs CKOPOCTh CBETA B 3TOM KpUCTAJLIE.

8. [Iy4ok ecTecTBEHHOTO CBETa MaJaeT Ha CTEKIHHYIO (TIOKa3aTelnb npejomiieHus 1,6) nmpusmy.
Onpenenuts AByTpaHHBIN yroJl IPU3MBI, €CJIM OTPAKEHHBIHN My4OK MAaKCUMAJIBHO MOJISIPU30BaH.
Bomnpoc 4.2.

1. OnpenenuTs 3HEPTUIO, U3IIYYaeMYI0 3a BpeMsl | MUHYTa U3 CMOTPOBOI'0 OKOIIKA IUIOLIAbI0 §
cM’ TIIAaBUIBHOM Tleum, ecnu ee Temmeparypa 1200 K. CumraTh, 9TO Teub H3IydaeT Kak
a0COTFOTHO YepHOE TEJIO.

2. OnpenenuTh TeMIepaTypy adCONIOTHO YEPHOTO TeJla, TPH KOTOPOH MaKCHUMYM CIIEKTPaIbHON
IUIOTHOCTU 3HEPreTUUYECKON CBETUMOCTH IMPUXOAUTCS Ha KPACHYIO IPAHUIlY BUIMMOIO CIIEKTpa
(nmuHa BoTHBI 750 HM).

3. OmpenenuTh paboTy BBIX0/1a 3JICKTPOHOB U3 HATPUS, €CJIn KpacHas rpanuna ¢porodddexra 500
HM.

4. Ha moBepXHOCTh JUTHS MaJaeT MOHOXPOMATHUECKUH cBeT ¢ JIMHOM BOJMHBI 310 HM. UTOOBI
MIPEKPATUTh SIMUCCHIO JIEKTPOHOB, HY’KHO IPUJIOKUATH 3a/I€PKUBAIOILYIO0 Pa3HOCTh NOTEHIIMAJIOB
He meree 1,7 B. Onpenenuts paboTy BbIXO/A.

5. OnpenenuTtsh JaBaeHUE COJTHEYHOTO U3yUYEHHUS Ha 3aU€PHEHHYIO IUIACTUHKY, PACIIOIOKEHHYIO
NEPIEHANKYJISAPHO COJHEYHBIM JIydyaM M HaxXOMSIIyIOCS BHE 3€MHOW aTMOc(epbl Ha CpeaHeM
paccrostHuu oT 3emiu 10 CoHua.

6. OnpenenuTb MaKCUMalIbHOE U3MEHEHUE JJIMHBI BOJIHBI TP KOMITOHOBCKOM paccessHuM: 1) Ha
CBOOOJTHBIX 2JIEKTPOHAX; 2) HAa CBOOOIHBIX TPOTOHAX.

8.3. Bonipocel /151 MTOTOBOI0 KOHTPOJIAA OCBOCHH S TUCHUIIIMHBI (2 ceMecTp — IK3aMeH, 3
ceMecTp - IK3aMeH).



MakcumanbHOE KOJIMYECTBO OalIoB 3a 3K3ameH 2 cemectp — 40 OamoB, 3a 3k3ameH 3
cemectp — 40 Ganos.

8.3.1 IlpuMepbl KOHTPOJIBHBIX BONPOCOB /1JIs HTOTOBOI'0 KOHTPOJIS OCBOCHHUS TUCHHUIIINHBI
(2 cemecTp — 3K3aMeH).
DK3aMeHAIIMOHHBIN OMJIET BKIIIOYAeT KOHTPOJIbHBIE BOIPOCHI O pasnenaM | u 2 paboueit
IpOrpaMMbl JUCLMILIMHBI U COAEPKUT 4 BOIpoca.
1 Bompoc — 10 6amos, Bonpoc 2 — 10 6amnoB, Bonpoc 3 — 10 6amios, Bonpoc 4 — 10 Gayios.

1. TIlpeamer kunematuku. Kunemarnueckue XxapakTEpUCTUKH ITOCTYNATEIBHOTO IBUIKEHUS.
[Tepememenue, CKOPOCTh, HOPMAJIBHOE M TAHI'€HCATIbHOE YCKOPEHHUE.

2. BpamarenbHoe IBUKEHUE TBEPIAOTO T€la U €ro KHHEMaTUYECKUE XapaKTEPUCTUKHU:
YTII0BOE NIEPEMELICHHE, YTII0BAsi CKOPOCTh, YIIIOBOE YCKOPEHHE.

3. Ilpeamer nuHamuku. MHepuuanbHble CUCTEMBI OTCUeTa. [I[pUHIIMI OTHOCUTEIBHOCTH
["anmunes.

4. Maccsl 1 cuiIbl B MEXaHMKE (TPaBUTALIMOHHBIE, YIIPYTHUE, BsI3KKe). 3akoHbl HproTOHA 1
3aKOH COXPAHEHHUs NUMITYJIbCA.

5. Pabora nmoctosiHHOI 1 nepeMeHHO cuibl. [loTeHnanbHas 1 KUHETHYECKasi SHEPTHsL.
3aKOH COXpaHEHMsI DHEPTUU B IIPUPOJE.

6. MoMeHT cuibl 1 MOMEHT MHEPLIMK MaTEpUaIbHON TOUKH U TBEPIOrO Teja. Y paBHEHHE
JUHAMHUKU BpalaTEIbHOIO ABM)KEHUS TBEPAOTO TeJIa OTHOCUTEIBHO OCH.

7. 3akoH cOXpaHEHUs MOMEHTa UMIyJjbca. KecTkuil poTaTop, Kak MOJEb IByXaTOMHOM
MoJieKysl. [IpuBenenHas macca u ee poib.

8. Kunemaruka rapMOHHMYECKUX KoJeOaHMN. AMIUITUTY/Aa, 4acTOTa U (a3a rapMOHHUECKUX
KoneOanuii. BekropHas quarpamma. CriokeHue KoieOaHui 0JJHOTO HAIIPABJICHUS U OJTMHAKOBOU
YacTOTBHI.

9. Jlunamuka rapmMoHHYECKUX KosieOanuid. [ludpepennnansupie ypaBHEHHS
rapMOHUYECKUX KoJeOaHuil. MareMaTHuecKuil, Mpy>KUHHBIA U PU3HUECKUI MasSTHHK.
JIByxaToMHasi MOJIEKyJIa, KaK JUHEUHBIN TApMOHUYECKUN OCLIMIUISATOP.

10. duddepenunanbabie ypaBHEHH 3aTyXalOIIMX U BEIHYKICHHBIX KOJICOAHUH.
Jlorapupmuueckuil 1eKpeMeHT 3aTyXaHusl. 3aBUCUMOCTb aMILTUTY bl BBIHYKJAEHHBIX
KOJIEOAHUH OT YaCTOTHI BRIHYKIAIOIUH cuiibl. [IoHsTHE O pe3oHaHce.

11. BonHoBbIe ABMKEHMS. BOTHBI TPOI0OIBHbBIE U MTONIEpeYHbIe. J[JIMHA BOJTHBI, BOJTHOBOE
yrcino. JuddepennuansHoe BOTHOBOE ypaBHEHHE. DHEPTHsl, epeHocuMasi BoHoi. [Totok
9HEPIUU U INIOTHOCTH ITOTOKA SHEPTrUuu. BOIHOBOrO NBMKCHMUS.

12. MonexkynsipHO-KHHETUYECKUI METOJl U3yUSHHsI CUCTEMbl MHOTHX YacTHII (ATOMOB U
MoOJIeKyJ1). Pa3zMepsl, ceueHus: CTOIKHOBEHMSI U CpeIHAs JJIMHHA CBOOOIHOrO podera MoJeKyJI.
Yucno Ban-nep-Baansbca.

13. UneanbHslil ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU
UJEAIBHOTO rasa.

14. OyHKIUS pacnpeaeaIeHus MOJIEKYI M0 aOCOMIOTHBIM 3HAYEHHSM CKOPOCTH
(pactipenenenune Makcena). BepositHelias, cpeanss apudMerndeckas 1 cpeHss
KBaJpaTHU4Hasi CKOPOCTb MOJIEKYJI.

15. Tepmomunamuyeckuiit MeTos] B pusuke. OCHOBHBIC TIOHATHS U TApaMETPHI,
XapaKTEPHU3YIOIINE COCTOSTHUE CUCTEMBI (00beM, JaBieHue, Temneparypa). BHyTpeHHsst
SHEPrusl.

16. TlepBoe HavamoO TEPMOAMHAMUKH M €T0 IPUMEHEHHUE K U30IpoIieccaM (H30Tepam,
u30Xx0pa, n306apa, aanadara). TernnoeMKoCTh HAECaTIbHOIO ra3a NPy MOCTOSHHOM JaBICHUN U
IIOCTOSIHHOM 00BEME.

17. O6patumble u HeoOpaTuMble mporecchl. L{ukn Kapro. Bropoe Hauano tepMoanHaMUKy.
[TonsiTne 06 SHTpOMHH.
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18. DnemMeHTHI pU3MUECKON KHHETHKH. [lepeHoc s3Hepruu, UMITyJIbCa ¥ MacChl Ha
MoJeKyJsipHoM ypoBHe. uddysus, 3akon @uka. TennonpoBoaHOCTh, 3aKk0H Dypbe.
BryTtpennee Tpenue (Bs3kocTh). 3akoH HeroTOHA.

19. KoadduumeHnTts! nepeHoca 1 UX 3aBUCUMOCTH OT JABJICHUS, TEMIIEPATypbl U pa3MepoB
MoJiekyJ. OcCOOEHHOCTH ABJICHUN NEpEeHOca B YIbTpapa3psuKeHHBIX ra3ax.

20. PeanbHblil ra3. Ypasaenue Ban-nep-Baanbca. @U3nyeckuii CMbICI BXOAAIIUX B HETO
MOIPABOK, OTJIMYAIOIIUN PEaIbHbIN a3 OT UI€AIbHOT0. MI30TepMbl peabHbIX Ta30B.

21. ®da3osble nepexoasl. YpasHenue Knaneiipona-Kiaysuca.

8.3.2 IlpuMepbl KOHTPOJIBLHBIX BONPOCOB /1JIsl HTOTOBOI0 KOHTPOJISAA OCBOCHH S JUCIHUIJIMHBI
(3 cemecTp — 3K3amMeH).
DK3aMEHAIIMOHHBIN OWJIeT BKIIIOYAeT KOHTPOJIBHBIE BOIMPOCHI MO pasaenam 3, 4, 5 u 6
paboueli mporpaMMBbl TUCIUIUIMHBI U COEPKUT 4 BOIIpoOca.
1 Bonpoc — 10 6amnos, Bonpoc 2 — 10 6amnoB, Bonpoc 3 — 10 6amios, Bonpoc 4 — 10 Gayios.

1. OnextpomarHeTusM. MarHuTHoe B3aUMOJEHCTBHE IOCTOSHHBIX TOKOB. BekTop
MarHuTHOW MHAYKIMH. 3akoH AMrnepa. 3akoH buo-Casapa-Jlannaca.

2.MarautHas MHIOYKOUS NPSMOTO M KPYroBOro TOKa. MarHUTHBINA AMIONBHBI MOMEHT
KpyroBoro toka. Teopema o uupkynsuuud. Cuna JlopeHma. [[BukeHue 3apsiKEHHBIX YacTHUIl B
OJIHOPOJAHOM MarHUTHOM IIOJIE.

3. MarauTHble cBOMcTBa BenlecTBa. ['unoresa Ammnepa. HanpsskeHHOCTh MAarHUTHOTO TOJIA.
HamarunuenHocts.  MariuutHass  NpPOHMIIAEMOCT M MarHUTHas  BOCHPUHMMYUBOCTD.
Knaccudukanus  MarHeTMKoB  (AMAaMarHETHKH, napaMarHeTHKH, beppomMarHeTHKy,
aHTU(eppoOMarHeTuku, GeppruMarHeTHKN).

4. DneKTpOMarHuTHAas WHAYKIOHUSA. MarHuTHbI moTok. PaGoTa cuim MarHWUTHOTO TMOJIS.
VYpaBHEeHHE 5>IEKTPOMArHUTHOM HHAYKIMH (3akoH Papanes-Makcsemna). Ilpaswio Jlenna.
BuxpeBoe a5ekTprudeckoe mnosie.

5. Camounaykuus. UTHAYKTHBHOCTh COJIEHOMAA. DKCTPAaTOKHM 3aMbBIKaHUS M Pa3MbIKaHUS.
DHeprus MarHUTHOro nojs. O0beMHas MIOTHOCTh YHEPTMH MarHUTHOTO TIOJIS.

6. YpaBHeHuss MakcBemna. Tok cMemnieHus. BekTop 3lEKTpUYECKOTrO  CMEILIEHUS.
VYpaBHEHUE HENPEPHIBHOCTH MJIs MJIOTHOCTU TOKA. 3aKOH MOJHOro Toka. CHcTeMa ypaBHEHHI
Makcgeisia B MHTETpajIbHON popMe U PU3NUECKUI CMBICT BXOAALINX B HEE YpaBHEHUH.

7. BOBHUKHOBEHHE SJICKTPOMAarHUTHOM BOJIHBL. [I7ockast »leKTpOMarHuTHasi BOJIHA.
CKkopocTh  pacIpoOCTpaHEHHUsl  JIEKTPOMAarHUTHOM  BOJHBL.  DHEpPrus,  IepeHOCHMas
BJEKTpOMarHuTHOM  BoiHOW. Bekrop  IloitnTunra. I[IpuHIMO ~ OTHOCHUTENBHOCTH B
AJIEKTPOIMHAMUKE.

8. DneKkTpoMarHuTHasi mpupojga cBera. IlonmepedyHoCTh  BJIEKTPOMArHUTHBIX — BOJIH.
MonoxpomaTtrueckue BosHbl. KorepeHTHOCTh. MeTObI M0JIy4eHNsI KOTE€PEHTHBIX UCTOYHHUKOB.
VYcnoBus ycuiieHus U ocinalaeHus cBeTa MpU UHTEpPepeHIIUN.

9. OnTHueckas AJIMHA MyTH U ONITUYECKask Pa3HOCTh Xo/a tydel. IHTepdepeHnys BoIH OT
JIBYX KOTEPEHTHBIX TOYEYHBIX HUCTOYHUKOB. [llupuHa uHTEpHEPEHIMOHHON TMOJOCHI.
WnTepdepomerp Maiikenbcona. HTepdepeHIns cBETa B TOHKUX IJICHKAX.

10. Hudpakaus BoiH. [Ipuamun [MoiireHca. OTpakeHre W TPEIOMJICHUE CBETa Ha
TPAaHULIE pa3zeiia IByX IUIIEKTPUKOB. [IoHOE OTpakeHne U ero IPUMEHEHHUE B TEXHUKE.
11. BonnoBonbl u cBetoBobl. [Ipuniun I'toitrenca-®Openens. Meron 300 Openens.

Hudpakuuss Ppenenss Ha npocredmmx mnperpanax. Jdudpaxnus @PpayHrodepa Ha IMIETH.
JudpakironHas penieTka Kak CreKTpaabHbIN Tproop.

12. [Tonspuzanus BoyH. ECTECTBEHHBIN U MOJISAPU30BAaHHBIN CcBET. POpMa U CTEIICHBb
NOJIIPU3allMd MOHOXPOMAaTHYECKHUX BOJIH. [loilydeHMe M aHanu3 JIUHEHMHO-NOJIAPU30BAHHOIO
cBeTa. 3akoH bprocrepa. 3akon Maitoca.

13. JBoiiHoe  syuenpenomsieHue. VICKycCTBEHHass ONTHYECKash  aHU30TPOIMSL.
OnexkTpoonTHyeckue M MarHutoonTuueckue 3¢ddexrol. Paccessnue cBera. 3akon Penes.
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[Tormomenne cBera. 3akoH JlamOepra-byrepa-bapa. Jucnepcuss cBera. HopmanphHas wu
AHOMaJIbHAs AUCTIEPCHSL.

14. TenmoBoe uznydyeHue. CHEKTpalibHbIE XAPAKTEPUCTUKU TEIUIOBOTO HM3JIyUYEHUS.
3akon Kupxrogda. AbcomotHo uepHoe Teno. 3akoHsl Credana-bonbumana u Buna. @opmyna
Panes-Jlxxunca u «ynprpaduoneroBas karacrpoday. ['unoresa [1nanka.

15. KBanToBoe O0OBSICHEHHE 3aKOHOB TEIJIOBOrO U3NMydeHUs. KoprycKynspHO-
BOJTHOBOM Jyanu3Mm cBeTta. Bremnwmit (orodddekr. 3akonsl dorodddekra. YpaBHeHUE
OnHmreitHa 115 GotorddexTa u 00bsicCHeHUS 3aK0HOB (oTodPdexra. OnpeneneHne NoCTOTHHON
[Inanka.

16. DJeMeHThl CHelMajJbHOH Teopun oOTHocUuTenbHOCTH. Oddexkt Komnrona.
KopoTkoBosiHOBasi TpaHHIla PEHTTEHOBCKOTo wu3nydeHus. DOTOH — sneMeHTapHas dYacTHula.
DHeprusi, Macca ¥ UMITYJIbC (POTOHA.

17. Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesnuro anbha-gacTwuil.
SAnepHas mMonenbs aromMa. DOMIHMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CHEKTPAX H3ITy4EHMS
aToMa BOJIOpoJa.

18. [Mocrynatsr bopa. ATom Bonopona no bopy. Cepuanbnas ¢popmyna.

19. BonHoBbsie cBoiicTBa Mukpouactuil. ['munoreza ne bpoitis. OnbiTel J[3BUCCOHA 1
Jlxepmepa. Jndpaxiiust 31eKTPOHOB.

20. CootHomenne  HeompeaeneHHocTer  ['eizenOepra. OreHka ¢ MMOMOIIBIO

COOTHOLLIEHUSI HEOIPENEICHHOCTENl 3HEPTUHM OCHOBHOI'O COCTOSIHMSI CBSI3aHHOW YacTHULbI, U
€CTECTBEHHOW IIUPUHBI CTIEKTPATbHON JIMHHH.

21. BonHoBast QyHkuus u e€ craTHcTUYecKMid cMbIci. HopmupoBka BOJHOBOMH
dbynkunn. BonHoBoe ypaBHenme Illpegmnrepa nmisi cTamMoOHApHBIX cocTosiHU. CTaHIapTHBIC
yCIIOBHS, HaJlaraéMble Ha BOJIHOBYIO (DYHKIIHIO.

22. KBanToBass dactuima B OJHOMEPHOM, OCCKOHEYHO TIIYOOKOW MPSMOYTOJIbHOM
noreHIMaabHOH  sime. CoOOCTBEHHBIE 3HAUYEHUS DSHEPrUM YACTULBI U  COOCTBEHHBIE
HOPMHUPOBAHHbIE BOJIHOBBIE (DYHKIIMH, OMUCHIBAIOIINE €€ COCTOSHUE.

23. OpnHoMepHast moTeHUuanbHas cryneHb (mopor). Koadoumment orpaxeHus u
npoxoxaeHus. OIHOMEpHBIM  TMOTEHIUaIbHBIA  Oapwhep. Koaddurmument mnpoxoxaeHus
(IpO3pavyHOCTH).

24. CranmonapHoe ypaBaenue lpeawnrepa st atoma Bomoposa (B chepuueckux
KoopanHaTax). CoOCTBeHHbIE BOJHOBbIE (YHKIMHM M KBAaHTOBBIE YHCIA, XapaKTEPU3YIOLIHE
COCTOSIHME 3JIEKTPOHA B aTOME.

25. CoOcTBeHHass BOJMHOBas (YHKIIMS, ONHUCHIBAIOIIAs OCHOBHOE COCTOSHHE aToMa
Bojiopona. PanumanbHOe pacrpeneneHue IUIOTHOCTH BEPOSTHOCTH OOHApYXEHHUS 3JIEKTPOHA.
KBaHTOBBII rapMOHUYECKUI ¥ AaHTAPMOHUYECKUH OCIMIIATOPBL. MOJIEKYIISIpHBIE CIIEKTPBI.

26. OpOutanibHOe TUpoMarHuTHoe oTHomeHue. OmbiThl [lITepHa-T'epmaxa. Crnun
anekTpoHa. CIIMHOBOE TUPOMArHUTHOE oTHomIeHNe. CITHH-OpOUTAIEHOE B3aUMOICHCTBHE.

27. MHOro31eKTpOHHBIH aTOM. ATOMHBIM TepM. MyJIbTUILUIETHOCTh. MarHUTHBII
mMoMeHT atoma. Dakrop Jlanae. Dpdexr 3eemana.

28. DJIeMEHTEI KBAaHTOBOUW cTaTUCTUKU. KBaHTOBast cHCTEMA U3 OJUMHAKOBBLIX YaCTHII.
[IpuHLIUI TOXKAECTBEHHOCTH OJJUHAKOBBIX YACTHII.

29. CuMMeTpUYHbIE U AHTUCUMMETPUYHBIE BOJIHOBBIE (YHKLHH, OIHCHIBAIOIIHE

COCTOSTHUS TOKJIECTBEHHBIX MUKpouacTHll. bo3onsl u Gpepmuonsl. [Tpuamumn [laynu. KBantoBsie
cratuctudyeckue pacnpeaeneHus bo3e-OiHmrTelina u  @epmu-lupaka. OHeprus Depmu.
BrIpokIeHHBIN IIEKTPOHHBIN Ia3.

30. [ToHsATHS O KBAaHTOBBIX TEOPHUAX TEINIOEMKOCTEH Mo ODiHmTeHy u Jlebaro.
Xapakrepuctuueckue remmneparypsl. DoHonsl. [Ipenenbublii 3akon Jlebas.

31. CoctaB aTOMHOrO sipa. XapakTEPUCTHKH SApa: 3apsill, Macca, SHEPrus CBSI3HU
HYKJIOHOB. SlnepHble peakuun. [enenne saep. Cunres snep. Ilonsarue o nosumeTpun u 3ammre.

32. DyHIaMEeHTaIbHBIE B3aUMOJICHCTBUSA U OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YACTHII.
CoBpeMmeHnHas (pu3nueckasi KapTUHA MUpa: UepapXus CTPYKTYp MaTepuu, 3Boionus Beenennoid,
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bu3nveckas KapTuHa MUpa Kak Gpuimocodckas KaTeropus.

@OHJ OLECHOYHBIX CPEICTB INPUBEIEH B BHUAE OTICIBHOIO TOKYMEHTA, SBIIAIOIIErOCs
HEOTHhEMJIEMOI YaCThi0 OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI.

8.4 CTpykTypa M npuMepbl OHJIETOB /51 IKk3aMeHa (2 u 3 cemecTp)
Ok3ameH no aucuumuimHe «®dusuka» npoBoauTcd B 2 MW 3 ceMECTpE M BKIHOYACT
KOHTPOJIbHBIE BOIIPOCHI O paznenam 1 - 2, 3 — 6 yaeOHO# mporpaMMBbl AUCITUTUIMHBL. bunet ms

dK3aMEHa COCTOHUT U3 2 BOITPOCOB U 2 3aa4, OTHOCAIIUXCA K YKa3aHHBIM pa3/ICiaM.

[Ipumep Ouieta 11 HK3aMeHa:

«Ymeeporcoaror Munucmepcmeo nayku u gvicuieco oopazoseanus P@
3aB.kad. pusuku Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
(HOH)KHOCTL, HAaNMCHOBAHHC UM ﬂ H MeH}leJ’[eeBa
Kadperpei) Kadenpa ¢puszuku
B.B. I'opes 22.03.01 MarepuaJjioBeieHHEe H TEXHOJIOTHH MATEPHAJIOB
(IToamucs) (M. O. damumns)
Du3nka
« » 20 T.
Buier Ne 1

1. PaboTa mocTostHHOM 1 IepeMeHHO# cuitbl. [loTeHnansHas 1 KUHeTHYEeCKas SHeprHsl. 3aKOH
COXPAHEHHUs YHEPTUU B IPUPOJIE.

2. O6parumeie u HEoOpaTumele poriecchl. Llukn Kapro. Bropoe Hagano TepMoIuHaMUKH.
[Tonsitue 06 sHTpOTIHH.

3. 3agaua-1*.

4. 3agaua-2*.

*BI)II[aeTCH npenoaaBaTejicM, IPOBOAUBIINM CEMUHAPCKUC 3aHATHA B CEMECTPE, HA OTACIIBHOM

OJIaHKe.

9 YHEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

9.1 PekoMeHayemasi JiuTepaTrypa
A. OcHoBHas1 IMTEpaTYypa:

1. Kypc o6mieit ¢puzuku: B 4 T. - T. 1. Mexanuka. MonexynsipHast Gpu3nKa U TePMOJUHAMUKA!
yaebHoe ocobue / M.B. Casenbes; mon o6 pen. B.M. CaBenbera. - 2-¢ usn., crep. — M.:
KHOPYC, 2012. - 528 ¢

2. Kypc o6meit pusuku: B 4 1. - T. 2. DnekrpudectBo: yuebnoe nmocodue / U.B. CaBenbes; moj
o6mr. pen. B.M. Casennesa. - 2-e usn., crep. - M.: KHOPVYC, 2012. - 442 ¢

3. Kypc obmeit pusuxu: B 4 1. - T. 3. Onruka, aromHast ¢pusnka, GU3MKa aTOMHOTO sijipa U
3JIEMEHTapHBIX YacTHll: yueOHoe nocodue / M.B. CaBenbes; moxa o6mi. pen. B.M. CaBenbesa. -
2-e u3n., crep. - M.: KHOPVYC, 2012. - 537 ¢

4. YeptoB A.T'., BopoOreB A.A. 3amaunuk no ¢usuke. - M.: Beicm. mik. - 1988. - 527 ¢
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5. Tpopumona T.U. Kypc ¢usmku: ydebd. mocodbue mias By3oB. - U3a. 17-e, crep, - M.:
Wzparenbckuit nentp «Axkagemus», 2008. - 560 c.

b. lonmosiHuTeIbHAS JIATEpaTypa:

1. O6mwmii kypc ¢pusuku: YueOHoe mocobue aist By30B: B 5 Tomax Tom 1: Mexannka /CUByXuH
H.B., - 6-e u3n., crep. - M.: DUSMATIINUT, 2014. - 560 c.

2. O6mmii kype pusuku: YdaeOHnoe nocodue st By3oB: B 5 Tomax Tom 2: TepmoaunHamuka u
MmoutekysipHas pusuka /Cuyxun J1.B., - 6-¢ uzz., crep. - M.: DUSMATIINUT, 2014. - 544 c.

3. O6mmii xkypc pusuku: YuebHoe mocodue anst By30B: B 5 Tomax Tom 3: DnekrpudectBo
/CusyxwuH /I.B., - 6-¢ uza., crep. - M.: ®DUSMATIINUT, 2015. - 656 c.

4. Uponos U. E. Mexanuka. OCHOBHBIE 3aKOHHI [ DNEKTPOHHBINA pecypce] - 13- uzn. (3i.). - M.:
JlabGopaTtopus 3nanui, 2017. — 312 c.

5. Uponos U. E. Dnekrpomarneru3m. OCHOBHBIE 3aKOHBI [ DNeKTpOHHBIN pecypc| — 10-e u3.
(a11.). — M.: JIabopatopus 3Hanui, 2017 — 322 c.

6. Uponos U. E. BonHoBele nipoiieccbl. OCHOBHBIE 3aKOHBI [ DNEKTPOHHBIN pecypc] - 7-€ u3.
(a11.). - M.: BUHOM. JlaGopartopwus 3nanmii, 2015. — 265 c.

7. UponoB U. E. KBantoBas ¢usuka. OCHOBHBIC 3aKOHBI [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue - 7-e uzn. (311.). — M.: Jlaboparopus 3nanmii, 2017 — 261 c.

9.2 PexomMeHyeMble HCTOYHMKH HAYYHO-TeXHHYECKOI HH(pOpMannu
e PaznmarouHbIil MIUTIOCTPATUBHBIA MAaTepHAIl K JIEKIUSM U CEMUHApaM.
e Meroanyeckre peKOMEHIAllUH 110 BHIIIOJTHEHUIO J1a00PaTOPHBIX padoT.

Pecypcbl nHpOpMaMOHHO—TEIEKOMMYHHUKAIIMOHHOM ceTH MHTepHeT:

BecrnaTHple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH IS BY30B.

Apxus MzparennctBa American Association for the Advancement of Science.llaker
«Science Classicy 1880-1996

Apxus M3pgarenncTtBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uszgarenbcTsa MHcTUTYTA Dusuku (Beaukoopuranus). Ilaker «Historical Archive
1874-1999» ¢ mepBOro BBINYCKA KaKA0T0 sKypHaya 1mo 1999, 1874-1999

ApxuB um3garennpcTtBa Nature Publishing Group. ITaker «Nature» ¢ IepBoro BhIDYCKa
repBoro HomMepa 1o 2010, 1869-2010

Apxus m3narenscrBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKA KaKJI0ro skypHaja no 1995, 1849-1995

Apxus m3garennctBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIITYCKA KaykJoro skypHaja no 1998, 1890-1998

Apxus n3garenscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Belnycka
Ka)KJ10T0 sKypHaya 1mo 1996, 1798-1997

Apxus m3garenbcTBa Cambridge University Press. Tlaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BBITYCKa Kaykaoro skypHaia mo 2011, 1827-2011

Apxus xxypHanoB Koposesckoro xumuueckoro oomiecrsa(RSC). 1841-2007

ApXUB _KOJIEKIIMH O KYPHAJIOB _AMEPHKAHCKOro Treodmsnyeckoro comwsa (AGU),
npeaocTaBiIsseMbli M3naTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

becrinarapie ounmansHbie OTKPHITHIE pecypchl HTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HayyHBIX )KYPHAJIOB MO Pa3IMYHBIM OTPACIIIM 3HAHUN
(oxoJ10 2 MIJITHOHOB cTateid) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
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B 6a3ze pazmenieno 6osee 3000 KHUT 1O pa3TMYHBIM OTPACIISIM 3HAHUH, MPEO0CTABICHHBIX
122 Hay4HBIMU U3/1aTETLCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Bimrouaer Oosiee 300 pereH3MpyeMBIX KYpPHAJIOB IO OHOMEIUIUHE,
MeAMIIMHE U €CTECTBEHHBIM HaykaM. Bce cTaThu, pa3MeneHHbIe B 6a3e, HaXOAATCS B CBOOOHOM
JOCTYyTIE.

4. DNeKTpOoHHBIN pecypc arXiv https://arxiv.org/

Kpymnueiimum OecriyiaTHBIM apXUB 3JEKTPOHHBIX HAYYHBIX IMYyOJHKAIMA O paslenam
bu3uKY, MaTeMaTUKH, THHOPMATHKH, MEXaHUKHU, ACTPOHOMUH U Onosioruu. Mimeercs moipoOHbIH
TEMaTUYECKHUM KaTaJor ¥ BO3MOYKHOCTb ITOMCKA CTaTel 110 MHOXKECTBY KPUTEPHUEB.

5. Komneknus xxypuanoB MDPI AG http://www.mdpi.com/

MHOTroMCUUIUITMHAPHBIA HU(POBOM M3IATENBCKUI pecypc, ABIsSETC miIaT(opMoi st
PeleH3UPYEMBbIX HAyYHBIX KYpPHAJIOB OTKphITOro aocrtymna, m3parommxcs MDPI AG (bazens,
HIBeitiiapust). M3narensctBo BhimyckaeT Ooinee 120 pazHOOOpa3sHBIX IJIEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPHITOM JIOCTYTIE.

6. Wz natenscTBO ¢ OTKpBITHIM HoctynoM InTech http://www.intechopen.com/

[lepBoe u kpymnHelilee B MUpPE W3/1aTeNbCTBO, MyOIUKYIOIIee KHUTH B OTKPBITOM JOCTYTIE,
okojio 2500 nayuHbIX u3gaHuid. OCHOBHAs TeMaTHYeCKas HAINpPaBIECHHOCTh - (PU3UYECKUE U
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, METUIIUHCKIE HAYKH, HAYKU O KU3HU.

- http://www.rsl.ru - Poccuiickas ["'ocynapctBennas budimuoreka

—  http://www.gpntb.ru - I'ocygapcTBennas nmyOin4Has HayyHO-TEXHHUYECKas OuOimoreka
Poccun

- http://lib.msu.su - Hayunas 6ubmmnoreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA

— http://window.edu.ru - [TomHOTEKCTOBasE OMOMHMOTEKA YIEOHBIX U YIE€OHO-METOMIECKUX
MaTepuajoB

— http://abc-chemistry.org/ru/ - ABC-Chemistry : becriatHas Hay4yHas XuMHYECKas
uHpopManus

—  http://www.fips.ru/cdfi/fips2009.dll - Caiit ®UIIC. Uudopmarius o mareHTax

— http://findebookee.com/ - mouckoBast cucrema 1o KHUram

— http://elibrary.ru - Hay4nas anexTponHasi Oubamorexa

- http://lcweb.loc.go - bubnuoreka Konrpecca CILIA

9.3 CpencrBa o0ecrieyeHHsI 0CBOEHH S AU CHUNIMHBI

Jlnst peanu3zanuu padboydeit mporpaMMbl HOATOTOBJICHBI CIEAYIOIINE CPEACTBA 00ECTICUCHUSI OCBOCHUS
JUCLIATUIMHBL:

— KOMIIBIOTEPHBIE MPE3CHTAIIMN WHTEPAKTUBHBIX JEKIUH — 23, (00Imee Yucio ciaimoB —
274);

- 6aHK TECTOBBIX 3aI[aHI/II>'I AJI TCKYIICTO KOHTPOJIA OCBOCHHUA JUCHUIIIIMHBI (OGH_ICC HUCII0
BOMPOCOB — 578);

- 6aHK TECTOBBIX 3aI[aHHI>'I AJI1 UTOTOBOTO KOHTPOJIA OCBOCHUA AUCHUITIIMHBL (OGH_IGG qUCIIO
BOIPOCOB — 145).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HUCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NHpopMalMoOHHYIO MOAJIEPKKY HM3YUEHUS IUCIMIUIMHBI ocylnecTBiseT MudopmarmonHo-
ouommoteunsiid nentp (MbL) PXTY um. JI.1. MenaeneeBa, KOTOPBI 00€CTICUMBACT O0YJAFOIIIHXCS
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OCHOBHOM y4eOHOW, Y4YEeOHO-METOAMYECKOM ¥ HAy4YHOW JUTEpPaTypor, HEOOXOIUMON IS
OpraHu3alii 00pa3oBaTENBHOrO Ipolecca Mo aucuumiuHe. OOumii 00beM MHOT00TPaciIeBOro
donga MBI na 01.01.2022 cocrasnser 1 719 785 3ks3.

@®onn UBIL pacnonaraer y4eOHOH, Y4eOHO-METOAMYECKOW U HAYYHO-TEXHUYECKOM
AUTEpaTypoil B (opMe MEUYaTHBIX M INIEKTPOHHBIX M3IAHUH, a TAKKE BKIIOYAET OQUIMAIBbHBIC,
CIpaBOYHO-OMONMMOTpaduUecKre,  CIEHUANU3UPOBAHHBIE  OTCUECTBEHHbIE UM 3apyOeKHBIC
nepuoauyeckue U MHGopmanmonHsle u3nanus. MBIl obecneunBaer 0cTyn K nNpodecCHOHAIBHBIM
0a3aM JaHHBIX, UH)OPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAM.

Kaxnprit oOyuarommuiicst obecrieueH CBOOOJHBIM JOCTYIOM W3 JIFOOOM TOYKH, B KOTOPOM
UMeeTCsl IOCTyN K ceTr MHTepHeT U K 3neKTpoHHOo-0nbnuoreuHoii cucreme (OBC) YHuBepcurera,
KOTOPask COJAEPKUT Pa3InIHbIC U3/1aHUS 110 OCHOBHBIM M3y4aeMbIM AUCLHUILUINHAM U C(HOPMHUPOBAHA
10 COTJIACOBAHUIO C MPaBo0OIaIaTeNIIMU YUeOHON 1 y4eOHO-METOIMYECKOI TUTepaTyphl.

Jlnst  Gojee  TONMHOTO W ONEPATHBHOTO  CIPABOYHO-OMONIHMOTpapUYEcCKOTO U
uHpopmanroHHoro obcmyxuBanuss B WBL| peann3oBaHa TeXHOIOTHS DIEKTPOHHON TOCTaBKU
JIOKYMEHTOB.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUIIJINHBI
B cooTBeTcTBUM ¢ y4E€OHBIM IUIAHOM 3aHATHS MO AUCHHUIUIMHE «DU3NKa» MPOBOIATCS B
dopme seKuMd, CEMHHApPOB, JAOOPAaTOPHBIX 3aHATHA M  CAMOCTOSTENBHOW  pabOTHI
00yyJaromerocs.

11.1. O6opynoBanme, He0OX0AUMOe B 00pPa30BaTeJILHOM IpoLecce:

e VYyeOHasg ayauTopus Uil MPOBEACHMS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH,
00opyZOBaHHAsT JJIEKTPOHHBIMU CPEACTBAMH JEMOHCTpanuu (KOMIBIOTEP CO
CpeICcTBaMu 3BYKOBOCIIPOU3BEACHUS, IIPOEKTOP, IKPaH) U y4eOHOH MeOeIbIO.

e VYuebnas mnabopaTopusi, OCHalIeHHas JaOopaTOpHON MeOenbio, HayyHBIM U
TEXHOJIOTHYECKUM 000pyI0BaHUEM JIs IIPOBEICHUS TaOOPAaTOPHBIX padoT.

e bubnuoreka, wumeromas paboyne KOMIBIOTEPHBIE MeCTa s CTYJICHTOB,
OCHAIIIEHHbIE KOMITbIOTEpaMHU C BbIXOAOM B HMHTepHeT M aocTynmoMm K 0azam
JTAHHBIX.

e TexHonornyeckoe obopynoBaHue jisi 0OpaOOTKH, MOATOTOBKU W TPOBEIACHUS
71a00paTOpHBIX paboT:

e 10 xomnbrorepoB 2014 roaa;

e 10 xommberoTepoB 2002/2004 rona;

e 10 mab. yCTaHOBOK /I MPOBEACHUS CTYI. TpakTukyma, 2014 roxa;

e  ®otomerp oroanexrpuueckuii KOuuko 1201, 2018 roxa;

e  Mono6aox Lenovo tun 3, 3 mt., 2019 roxa;

e Becol nopunonnsie AND-HT-500, 2 mr., 2019 roga;

e CexkyHmoMep Mexanudeckuit, 17 mr., 2019 roga;

e AxBaauctwiuisitop AD-25, 2019 rona;

e Pedpakromerp «Kommnakry, 2 mr., 2019

o IMka¢ cymmnensni HIC-20-02, 2019

e Becol maboparopuasie BJIT3-510c, 2 mr., 2019

e pH-merp-mmmuonsT™eTp pH-420, 2 mit., 2019

11.2. YueOHO-HATASAAHbIE OCOOUSA:

NHdopManimoHHO-METOIUYECKUE MaTepHUAIIbl: Y4eOHbBIE TOCOOHS TT0 TUCITUTUIMHE; Pa31aTOYHBIN
MaTepuai K paszieiam JEeKIIMOHHOTO Kypca; 3aIa4HUKN B OYMaKHBIX dK3EMIUISIpaXx.
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11.3.

Komnbrorepsl,

NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:
IlepcoHanbHbIe KOMITBIOTEPHI, YKOMIUIEKTOBaHHbIE TpourpeiBaTeasiMu CD u DVD, npuntepamu
U MPOTPAMMHBIMH CPEICTBAMH; MPOEKTOPHl M AKPAHBI, IU(PPOBBIE KaMepbl; KOMUPOBAIbHBIC

armnaparskl; JJOKaJlbHaA CETh C BBIXOJO0M B I/IHTepHeT.

HH(OPMAIMOHHO-TEJIeKOMMYHHKALIMOHHbIE

ceTH,

annapaTHo-

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE U HH(POPMALIMOHHBIE PECYPCHI:

HNudopmalinoHHO-METOJUUECKHE MaTepualbl: yueOHble TOCOOUs MO TUCLUILIMHE; pa3JaTOYHbIN
MaTepHal K paszzesiaM JEeKIIMOHHOTO Kypca;
DneKTpOHHbIE 00pa30BaTeNIbHbIE PECYPChI: JIEKTPOHHBIE MTPE3EHTAIINH K pa3ieaM JEKIHOHHOTO
Kypca; yu4eOHO-METOauYecKre pa3paboTKH B SJCKTPOHHOM BHJIE; CIIPABOYHBIC MaTepuaibl B
MEYaTHOM M 3JIEKTPOHHOM BHUJIE.

11.5. IlepeyeHb JJUIIEH3MOHHOTO MPOrPAMMHOI0 O0ecTiedeHus :

No | HammenoBanmue PexBu3HUTHI Cpox Bo3MoHOCTB
OKOHYaHUS
. | mporpaMMHOTO J0TOBOpa CHCTBIS [Tpumeuanue JTUCTaHIIMOHHOTO
. IPOAYKTa MOCTAaBKHU A UCIOJIb30BAHUS
JTUTCH3UU
JInnensus Ha
OTIEpPaAI[MOHHYIO
CUCTEMY
WINDOWS 8.1 | Kontpakt Ne Microsoft Windows
1. | Professional Get | 62-642A/2013 OeccpouHo 8.1. 11O, e Her
Genuine ot 02.12.2013 MIPUHUMAIOIIIEE
MPSIMOTO Y4acTHs B
o0pa3oBaTeNbHbBIX
poleccax.
JInnensus ua 110,
) KonTpaxT Ne IPUHHUMAOLIEE
2. hg‘;sd(ﬁ d%ff; 62-64DA/2013 | Gecepounas yuacTHe B Her
ot 02.12.2013 00pa3oBaTeNbHBIX
nporeccax.
Microsoft Office
Professional 12 Mecsile
Plus 2019 MEGHHED
) (exxeromHOE
B cocrage:
. Word MpOJICHUE JInnensus ua 110,
e Excel KonTpakT No MOJIMTUCKH C MPUHUMAIOIIICE
3. . 28-355A/2020 MpaBoOM y4dacTHe B Her
e Power Point
oT 26.05.2020 | mnepexona Ha 00pa3oBaTeNbHBIX
»  Outlook OOHOBJIEHHYIO nporecca
e OneNote y poreceax.
BEPCHIO
o Access onyKTa)
« Publisher poRy
o InfoPath
0365ProPlusOp KonTpakt Neo 12 Mecs1eB JInnensus ua 110,
28-352A/2020 | (exeromHoe HE TIPUHUMALOIIEe
enFclty ShrdSvr
4. oT 26.05.2020 MpOJJICHUE MPSMOTrO y4acTHs B Ha
ALNG SubsVL K acr No « 6 q
OLV E 1Mth OHTpakKT Ne MOJIMTUCKH C 00pa3oBaTeNbHBIX
HE OIpeiescH, IpaBoOM mpoleccax
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Acdmc AP IIPOBOAUTCS nepexona Ha | (uH(ppacTpyKTypHOE
AddOn toOPP 3aKyTOYHas OOHOBIIEHHYIO | /BCIIOMOTATENIbHOE
nmpoueaypa BEPCHIO I10)
[Ipunoxxenus B MPOJIYKTA)
COCTaBe
MOJMUCKHU:
Outlook
OneDrive
Word 365
Excel 365
PowerPoint 365
Microsoft
Teams
Kaspersky KonTpakt Neo 12 mecsaneB | Jluuensus na 110,
Endpoint 90- (e>xerogHOE | HE MPUHHUMAIOIIIEE
Security mist 1335A/2021 MpOJIJICHNE MPSIMOTO y4acTHsI B
ousHeca — o1 07.09.2021 HOJNKCKH ¢ | 00pa3oBaTeNbHBIX
5. | CrangapTHbIit MpaBoOM npoueccax Her
Russian Edition. nepexona Ha | (MHGpACTPYKTypHOE
OOHOBIEHHYIO | /BCIIOMOTATEIHHOE
BEPCHIO I10)
MIPOJTYKTA)

12. TPEBOBAHHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HauMenoBanue
MOYJIeH

OcHOBHbBIE MOKA3aTeJIH OIICHKH

DopMbI U METOABI
KOHTPOJISI M OLIEHKH

Pazgea 1.
duznueckre 0CHOBEI
MEXaHUKH

3uaem:
-pusnueckue

byHIaMEHTATBHBIX

OCHOBBI

MEXaHUKH;
(bU3UIECKUX

CMBICJI
3aKOHOB,

NPUHIUIIOB U TOCTYJIATOB; UX (HOPMYITUPOBKU U
IpaHUIIBI IPUMEHUMOCTH; CBSI3b IIUPOKOTO Kpyra
¢u3uueckux SBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIIAMA M 3aKOHaMH  (U3UKH;  CBS3b
IMIUPOKOTO Kpyra (U3UYECKUX SIBICHUN C
(yHIaMEHTaJIbHBIMA HPUHLUUIAMH U 3aKOHAMH
¢u3uku; Meroabpl  OO0pabOTKM  PE3ysIbTaToOB
(U3NYECKOro 3KCIEPHUMEHTA; OCHOBHBIE METOJIbI
pemieHust 3ajad [0 ONUCAHUI0 (DU3UYECKHUX
SIBJICHUIA;

Ymeem:

- TNPUMEHATh  TEOPETHYECKHE 3HAHUA U
HKCIIEPUMEHTAIbHbBIE METO/IbI UCCIIEIOBAHUS TIPU
peleHny npoecCUOHAIBHBIX 3a1a4;

IPOBOJUTH aHammu3 HAYYHO-TEXHUYECKOU
JUTEPATYPhL; IPOBOIUTH PACUETHI, OCYILIECTBIIATh
aHaJM3 ¥ Ha OCHOBE JTOTO JieJaTh 000CHOBaHHbIE
BBIBO/IbI; aHAJIM3UPOBATh pe3yJIbTaThI
HaOJIOACHUI M HKCIIEPUMEHTOB C MPUMEHEHUEM

OueHka 3a
KOHTPOJIBHYIO paboTy
Nel (2 cemectp)
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OCHOBHBIX 3aKOHOB W TPHHIMIOB (U3UKH,
OTIPENeNATh XapakTep (PU3MUECKUX MPOIECCOB 10
KOMIUIEKCY OSKCIIEPUMEHTAILHON WH(pOpMAIUu
NPy TOMOIIH TpauKOB, TaOIUI] U ypaBHCHHI;
MPEACTABISTH o0paboTaHHYIO
IKCIEPUMEHTATBHYIO " TEOPETUIECKYIO
UH(OPMALIMIO B YCTHOW U MUCBMEHHOH (opme, B
TOM YHCIE C WCIOJIb30BAHUEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJOTHH.
Bnraoeem:
e HAaBBIKAMH Pa0OTHI C IIMPOKUM KPyTroM
(bU3UIECKUX MPUOOPOB 1 000PYIOBAHUS,
e HaBBIKAMH OOOCHOBAHUS CBOUX CYKIECHUN
Y BBIOOpA METOA UCCIICTOBAHMSL.

Pazpnen 2.
OcHOBBI
MOJIEKYJIIPHON
(0737041

3uaem:
-pu3nyeckne  OCHOBBI ~ MEXaHHWKH;  CMBICI
(¢yHIAMEHTAIBHBIX ~ (DU3MYECKHMX  3aKOHOB,

MPUHIIMIIOB U TMOCTYJIATOB; UX (OPMYJIHUPOBKU U
TPaHULIBI MPUMEHUMOCTH; CBS3b IIUPOKOTO KPyTa
bu3NYecKuX SBICHUN ¢ (yHIaMEHTaIbHBIMHU
OPUHIIMIIAMA ¥ 3aKOHaMU  (U3UKH, CBS3b
HIMPOKOTO  Kpyra (QU3MYECKUX SBJICHUH C
dbyHIaMEHTAILHBIMU TPUHIIUIIAMA U 3aKOHAMH
bu3ukd; MeToabpl  00pabOTKH  PE3ybTaTOB
(U3HYECKOTO IKCIEPUMEHTA; OCHOBHBIE METO/IBI
pelieHus 3aJad MO OINHCAaHUI0 (PU3MYECKHUX
SIBJICHUI;
Ymeem:
-  TpPUMEHATh TEOPETHYECKHUE 3HAHHS U
9KCIIEPUMEHTAIIbHBIE METObl UCCIIEI0BAHUS TIPU
penieHnn nmpodeccuoHalbHbIX 3314,
IPOBOUTH aHau3 HAyYHO-TEXHUYECKOH
JTUTEPATYPhI; TPOBOAUTH PACUETHI, OCYIIECTBISAThH
aHaJIU3 U Ha OCHOBE 3TOT'O JieNlaTh 000CHOBAaHHbIE
BBIBO/IBI; aHAIIM3UPOBATH PE3YIIbTATHI
HaAOJI0/IEHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M MPHHIMIOB (U3UKH,
OTIpEeeIATh XapakTep (PU3NUECKUX IPOILECCOB MO
KOMIUIEKCY SKCIIEPUMEHTAILHON HWH(pOpMaAIuu
MIpU TIOMOIIH TpauKOB, TaOIUI] U ypaBHCHHIA;
MPEACTABISTH o0OpaboTaHHYIO
SKCIIEPUMEHTAIIbHYIO u TEOPETUUECKYIO
UH(OPMALIKIO B YCTHON U MUCBMEHHOM (opme, B
TOM 4YHCJIE€ C HCIOJIb30BAaHUEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJOTHH.
Bnraoeem:

e HAaBBIKAMH Pa0OTHI C IIMPOKUM KPyTroM

(bU3UIECKUX MPUOOPOB 1 000PYIOBAHUS,

HAaBBIKAMU OOOCHOBAHUS CBOUX CYXKICHUU U
BbIOOPA METO/1a MCCIICIOBAHMUSI.

OueHka 3a
KOHTPOJIBHYIO paboTy
Ne2 (2 cemectp)
OrneHKa 3a
1a00paTOPHBIA
MPaKTUKYM (2
ceMecTp)

OrneHKa 3a dK3aMeH
(2 cemectp)
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Pazpnen 3.
DJIEKTpOCTaTUKa U
MOCTOSTHHBIN
AJIEKTPUYECKUMN TOK

3naem:
-pu3NYeCKue  OCHOBBI ~ MEXAaHUKH;,  CMBICI
GyHIaAMEHTAIBHBIX  (DU3MYECKHMX  3aKOHOB,
MPUHIIMIIOB U TMOCTYJNAaTOB; UX (OPMYJIHUPOBKU U
TPaHULIBI MPUMEHUMOCTH; CBSI3b IIUPOKOTO KPyTa
bu3MYeCKuX SBICHUN ¢ (yHIaMEHTaIbHBIMHU
OPUHIIMIIAMA W 3aKOHaMU  (U3UKH, CBS3b
HIMPOKOTO  Kpyra (QU3MYECKUX SBICHUH C
dbyHIaMEHTAILHBIMU TPUHIIUIIAMA U 3aKOHAMH
bus3uku; MeToabpl  00pabOTKH  PE3yibhTaTOB
(U3UIECKOr0 SKCIEPUMEHTA; OCHOBHBIE METOJIbI
pelieHus 3aJad MO OIHCAaHUI0 (PU3MYECKHUX
SIBJICHU;
Ymeem:
- TPUMEHATh TEOPETHYECKHUE 3HAHHS U
9KCIIEPUMEHTANIbHBIE METObl UCCIIEI0OBAHUS TIPU
petieHnu npodeccnoHabHBIX 334,
MIPOBOUTH aHanu3 HAyYHO-TEXHUUYECKON
JTUTEPATyPhI; TPOBOIUTH PACUETHI, OCYIIECTBISATh
aHaJIM3 U Ha OCHOBE 3TOT'O JieNlaTh 000CHOBAaHHbBIE
BBIBO/IBI; aHAIIM3UPOBATH PE3YJIbTATHI
HaAOJIO/IEHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB W TMPHHIMIIOB (U3UKH,
OTIpEeeIATh XapakTep (PU3NUECKUX IPOLECCOB MO
KOMIUIEKCY SKCIIEPUMEHTAILHON HWH(pOpMAIuu
MIpU TIOMOIIH TpaduKOB, TaOIUI] U ypaBHCHHIA;
MPEACTABISTH o0paboTaHHYIO
SKCIIEPUMEHTAIIbHYIO u TEOPETUUECKYIO
UH(OPMALIKIO B YCTHON U MUCBMEHHOM (opme, B
TOM 4YHCJIE C MCIOJIb30BAaHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJOTHH.
Bnraoeem:

e HAaBBIKAMH Pa0OTHI C HIMPOKUM KPyTroM

(bU3UIECKUX MPUOOPOB 1 000PYIOBAHUS,

HaBbIKAMU OOOCHOBAHUSl CBOUX CYXKIECHUH U
BbIOOpa METOJIa UCCIIECJOBAHNUS.

OrneHKa 3a
KOHTPOJIbHYIO PaboTy
Ne3 (3 cemectp)

Pa3nen 4.
DJIEKTPOMAarHeTu3mM

3naem:

-pu3NYECKUe  OCHOBBI ~ MEXAaHUKH;,  CMBICI
(¢yHIaMEHTAIBHBIX  (DU3MYECKHMX  3aKOHOB,
MPUHIIMIIOB U MOCTYJNATOB; UX (OPMYIHUPOBKU U
TPaHULIBI MPUMEHUMOCTH; CBS3b IIUPOKOTO KPyTa
bu3NYecKuX SBICHUN ¢ (yHIaMEHTaIbHBIMHU
OPUHIIMIIAMA W 3aKOHaMU  (U3UKH, CBS3b
HIMPOKOTO  Kpyra (QU3MYECKUX SBICHUH C
dyHIaMEHTAILHBIMU TPUHIIUIIAMA U 3aKOHAMH
bus3uku; MeToabpl  00pabOTKM  Pe3yibhTaTOB
(U3UUECKOro SKCIEPHUMEHTA; OCHOBHBIE METOJIBI
pelieHus 3aJady MO OINUCAaHUI0 (PU3MYECKHX
SIBJICHUI;

Ymeem:

OrneHKa 3a
KOHTPOJIbHYIO PaboTy
Ne4 (3 cemectp)
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- TPUMEHATh TEOPETHYECKHME 3HAHHS U
IKCIEPUMEHTAIBHBIC METO/BI UCCIICTOBAHHS TIPU
petieHnn npodeccnoHaNbHBIX 33/1a4;
IPOBOJTUTH aHan3 HAYYHO-TEXHHUYECKOU
JTUTEPATYPhI; TPOBOAUTH PACUETHI, OCYIIECTBISAThH
aHaJIM3 ¥ Ha OCHOBE ATOTO JieJIaTh 000CHOBaHHBIC
BBIBO/IBI; aHAIIM3UPOBATH PE3YNIbTATHI
HaOJIOICHUI M DKCTICPUMEHTOB C TIPUMEHEHUEM
OCHOBHBIX 3aKOHOB W TMPHHIMIOB (U3UKH,
OTIPEeNeNATh XapakTep (PU3MUECKUX MPOIECCOB 10
KOMIUIEKCY OSKCIIEPUMEHTAILHON HWH(pOpMAIuu
NPy TIOMOIIM TpaduKOB, TaOIUI] U ypaBHCHHIA;
MPEACTABISTH o0paboTaHHYIO
IKCIEPUMEHTATBHYIO " TEOPETUIECCKYIO
UH(OPMALIMIO B YCTHOW U MUCBMEHHOM (opme, B
TOM 4YHCIE C WCIOJIb30BAHUEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJOTHH.
Bnraoeem:

e HAaBBIKAMH Pa0OTHI C MIMPOKUM KPyTroM

(bu3UIeCKUX MPUOOPOB 1 000PYIOBAHUS,
e HaBBIKAMH OOOCHOBAHUS CBOUX CYKIECHUN
Y BBIOOpA METOA UCCIICTOBAHMSL.

Pazgea 5.
OnTtuka

3naem:

-pu3NYeCKue  OCHOBBI ~ MEXAaHUKH;,  CMBICI
(¢yHIaMEHTAIBHBIX  (U3MYECKHMX  3aKOHOB,
MPUHIIMIIOB U MOCTYJIATOB; UX (GOPMYJIHUPOBKU U
TPaHULIBI MPUMEHUMOCTH; CBSI3b IIUPOKOTO KpyTa
bu3nYecKuX SBICHUN ¢ (yHIaMEHTaIbHBIMHU
OPUHIIMIIAMA W 3aKOHaMU  (U3UKH, CBS3b
HIMPOKOTO  Kpyra (QU3MYECKUX SBJICHUH C
dbyHIaMEHTAILHBIMU TPUHIIUIIAMA U 3aKOHAMH
bu3uku; MeToabpl  00pabOTKH  PE3yIbTaTOB
(U3UUECKOro SKCIEPUMEHTA; OCHOBHBIE METOJIBI
pelieHus 3aJad MO OIHCAaHUI0 (PU3MYECKHUX
SIBJICHUI;

Ymeem:

- TpPUMEHATH TEOPETHYECKHUE 3HAHHS U
9KCIIEPUMEHTANIbHBIE METObl UCCIIEI0BAHUS TIPU
peteHn# nmpoecCUOHATBHBIX 3a1a4;

MIPOBOAUTH aHanu3 HAyYHO-TEXHUUYECKOH
JTUTEPATYPhI; TPOBOAUTH PACUETHI, OCYIIECTBISATh
aHaJIU3 U Ha OCHOBE 3TOT'O JieNlaTh 000OCHOBAaHHbIE
BBIBO/IBI; aHAIIM3UPOBATH PE3yNIbTATHI
HaAOJIIO/IEHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB W TMPHHIMIOB (U3UKH,
OTIpEeAeNATh XapakTep (PU3NUECKUX IPOLECCOB MO
KOMIUIEKCY OSKCIIEPUMEHTAILHON HWH(pOpMAIuu
MIpU TIOMOIIK TpaduKOB, TAOIUI] U ypaBHCHHI;
MPEACTABISTh o0paboTaHHYIO
SKCIIEPUMEHTAIIbHYIO u TEOPETUUECKYIO
uH(OpPMAaLIKIO B YCTHOW U MUCBMEHHOM (opme, B

OrneHKa 3a
KOHTPOJIbHYIO PaboTy
Ne 5 (3 cemectp)
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TOM 4YHCIE C HCIOJIb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.
Bnaoeem:
e HaBBIKAMH pPalOTHl C IIUPOKHUM KPYTOM
¢duznveckux npubOpPoB 1 000PYIOBaAHUS;
e HaBBIKAMH OOOCHOBAHUS CBOUX CY)KJICHUHN
U BBIOOpa METOA UCCIICOBAHMUSL.

Pa3znea 6.
OJIEMEHTEI
KBaHTOBOHW (pU3UKU

3naem:
-puU3NYECKUE  OCHOBBI ~ MEXAaHUKH,  CMBICT
byHIaMEHTATBHBIX (bU3UIECKUX 3aKOHOB,

NPUHIUIIOB U TOCTYJIATOB; UX (HOPMYITUPOBKU U
I'paHUIIbl IPUMEHUMOCTH; CBSI3b IIUPOKOTO Kpyra
¢u3uueckux SBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIIAMA M 3aKOHaMH  (U3UKH;  CBS3b
IMIUPOKOTO Kpyra (U3UYECKUX SIBICHUN C
(yHIaMEHTaJIbHBIMA NPUHLUUIAMH U 3aKOHAMH
¢u3uku; Meroabpl  O0pabOTKM  PE3yJIbTaTOB
(U3NYECKOro 3KCIEPHUMEHTA; OCHOBHBIE METOJIbI
pemieHust 3ajad [0 ONUCAHUI0 (DU3UYECKHX
SIBJICHUIA;
Ymeem:
- NPUMEHATh  TEOPETUYECKHE 3HAHUA U
HKCIIEPUMEHTAIbHbBIE METO/IbI UCCIIEIOBAHUS TIPU
peleHny npoecCUOHAIBHBIX 3a1a4;
IPOBOJIUTH aHamu3 HAYYHO-TEXHUYECKOU
JUTEPATYPhL; IPOBOIUTH PACUETHI, OCYILIECTBIIATh
aHaJM3 ¥ Ha OCHOBE ATOT'O JIeJaTh 000CHOBaHHbIE
BBIBOJIbI; aHAJIM3UPOBATh pe3yJIbTAThI
HaOJIOACHU M HKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M IPUHIMIOB (DU3MKH;
OTIpeNIeNATh XapakTep (PU3MUECKUX MPOIECCOB I10
KOMILIEKCY SKCIEpUMEHTAIbHONH HH(pOpMaLuu
py MOMOIIM TpadUKoB, TaONMMIl U ypaBHEHHI;
MIPEACTABISITh 00paboTaHHYIO
HKCIIEPUMEHTAIBHYIO u TEOPETUYECKYIO
nH(popMaIro B YCTHOW U TUCBMEHHOU (opme, B
TOM 4YHCIE C HCIOJIb30BAHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTHH.
Bnaoeem:

e HaBblKaMHM pabOTHI C IIUPOKUM KpPYroM

¢duznveckux npubOpPoB 1 000PYIOBAHUS;
e HaBbIKaMM OOOCHOBAHUS CBOMX CYKICHUN
1 BBIOOpA METOA UCCIICAOBAHMSL.

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne6 (3 cemectp)
OueHka 3a
1abopaTOPHBIN
IPaKTUKYM (3
ceMecTp)

OueHka 3a sK3aMeH
(3 cemectp)
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13. OCOBEHHOCTH OPI'TAHU3AIIMU OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue UWHBAIMIOB MW JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYLIECTBIISIETCS. B COOTBETCTBHH C:

- Ilopsinkom opraHM3allid M OCYIIECTBICHHMS O0Opa30BAaTENbHON NEATENbHOCTH I10
o0Opa3oBaTeNbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMmaM CIELUaINTETa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

. [TonoxeHueM o MopsiIKe OpPraHU3aLUKU U OCYILIECTBICHHS 00pa30BaTeIbHON

NeSITeILHOCTH TI0 00pa30oBaTeIbHBIM MPOrpaMMaM BBICHIETO 00pa30BaHUS — MPOrpaMm

OakanmaBpuaTa, TMpPOrpaMM CICIHAINATETa, NporpaMMm Mmaructpatypsl B PXTY

uM. JI.11. MenneneeBa, npuHATBIM pelieHueM YueHoro cosera PXTY wum. JIN.

MenneneeBa ot 30.10.2019, npoTokon Ne 3, BBeI€HHBIM B JACHCTBUE MPUKA30M PEKTOpA

PXTY um. JI.1. MenneneeBa ot 14.11.2019 Ne 646A;

- MeroanyeckMMH PEKOMEHIALUAMH [0 OpraHu3alui 00pa30BaTEIbLHOIO Impolecca JUls
00y4YeHHsI HHBAJIUAOB H JIUI[ C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsSI B 00pa30BaTeIbHbBIX
OpraHu3alUsaX BeICHIEr0 00pa30BaHus, B TOM YHCIIE OCHAILEHHOCTH 00pa30BaTeIbHOTO MpolLecca
(yTBepkIeHbl 3amectuTeneM MunucTpa oOpazoBanus u Hayku P® A.A. KiaumoBeiM oOT
08.04.2014 Ne AK-44/058H).
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[lporpamMa  cocTaBieHa  3aBEAyIONIMM  Kaenpod  WHKEHEPHOTO  MPOCKTHPOBAHUS
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1. HEJIb ¥ 3AJJAYY TUCHUTIINHEI

[IporpaMmMa coctaBieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DegepanbHOro
roCyIapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIAPTa BBICIIETO oOpa3oBaHus - OakanaBpuat (OI'OC
BO) nans wanpaBnenuss mnoarotoBku 22.03.01 Mamepuanogedenue u MmexHo102uU
Mamepuanoe, pPEKOMEHIALUSIMU METOJUYECKOH KOMHUCCHMM ¥  HAKOIUICHHBIM  OIBITOM
IpenofaBaHus AUCUUIIINHBI Kapeapoll uHICeHepHO20 NPOEKMUPOBAHUA MEXHOI02UUECKO20
ooopyoosanua PXTY wum. JI.W. MenneneeBa. Ilporpamma paccuntaHa Ha U3y4EHHE
JTUCIUIUIMHBI B TEYEHHE 2 CEMECTPOB.

JlucuuIuinHa OTHOCHUTCS K 00s13aTebHON yacTu O0Ka «{MCHUIUIMHBDY y4eOHOTO IIaHa
(b1.). IIporpamma JUCIUILIMHBI MPEIONIAaraeT, 4YTo OO0ydaromuecs UMEIOT TEOPETHUYECKYIO U
MPAKTUYECKYI0 TMOJATOTOBKY 1O OCHOBHBIM IUIOCKMM W TPOCTPAHCTBEHHBIM T'€OMETPUUYECKUM
¢durypam, u3ydyaeMbpIM B IIKOJIBHOM KypCce€ T'€OMETPUU U BBIMIOJHEHUIO YepTexeil mpocTelimmx
F€OMETPUYECKUX MOJCIICH.

Heap AUCHUIUIMHBI — HAYYUTH CTYICHTOB CIIOCO0aM OTOOpa)KeHHs MPOCTPAHCTBEHHBIX
¢bopM Ha MIOCKOCTH, BBHIMIOJHEHUIO U YTEHUIO YEPTEkKEeH METO/IaMi KOMIBIOTEPHON Tpaduku U
MpaBUjIaM M YCIOBHOCTSIM, TpUMeHsIeMbIM Tipu 3ToM (ctanaapram ECKJI).

3agauu TMCUUIJIMHBI:

— pa3BUTUE MPOCTPAHCTBEHHOI'O IMPEACTaBICHUS, KOHCTPYKTUBHO-T€OMETPHUUECKOTO
MBIIIICHHS], CIIOCOOHOCTEH K aHaIM3y WM CHUHTE3Y IPOCTPAHCTBEHHBIX ()OPM M COOTHOIICHHUN
MEX]ly HUMU;

- U3y4eHHue crnocoOOB KOHCTPYMPOBAHUS PA3IMYHBIX TEXHUYECKUX H3JENIUH, CIOCOO0OB
MOJTyYCHUS UX YePTEKEH Ha ypoBHE TpadUueCKuX MOICIICH;

- U3y4EHHUE CIIOCOOOB BBHIMTOTHEHUS YEPTEkKEH METOJaMU KOMIIBIOTEPHON TpaduKH.

JlucuumiuHa mpernojaercs B MEpBOM U BTOpoM cemecTpax. KoHTposb ycmeBaeMocTd
CTYZIEHTOB BEAETCS MO MPUHITON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

PabGouass mporpamMMa NUCHUIUIMHBI MOXET OBITh peajan3oBaHa C MPUMEHEHHEM
JJIEKTPOHHBIX O00pA30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOydYeHHUs MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITJINHBI

M3ydeHune QUCHMIUIMHBI HAPaBJICHO HAa IPpUOOpETEHHE CIEAYIONMX KOMIIETECHIIUMI:

HaumenoBanune
KaTeropuu Kon n HamMmeHOBaHME Kon 1 HauMeHOBaHME UHIMKATOPA JOCTUKEHUS
(rpymmbr) KOMIIETCHIINU KOMIIETCHIIUU

VK-2.1 3naer mnpaBuina U YCIOBHOCTH IIpHU
BBIIOJIHEHUM  KOHCTPYKTOPCKOM  JIOKyMEHTaluu

MPOEKTa
YK-2 Cnocoben YK-2.5 VYmeer ompenensiTh CHnoco0 pemeHus
ONpEeNEeNsATh KPyr 3a7a4 | KOHKPETHOU 3a7a4u MPOEKTA, BbIOMpas
B paMKax MOCTABJICHHOW | OMTHUMAIBHBIA CIIOCOO M MCXOJS U3 JACHCTBYIOITUX
IIeJId ¥ BEIOUpATh [IPaBUJI U TPAHUYHBIX YCJIOBUM IIPU BBHIIIOJHEHUU

Pazpabotka u .
ONTUMAJILHBIC CIIOCOOBI | MPOEKTHOW ~ JOKYMEHTAIlMM W UMCIOIIUXCS

peanusanus .
HPOCKTOB UX PELICHHA, HCXOAA U3 | PECYPCOB 1 OrPaHUEHHH.
JIEUCTBYIOIIAX VK-2.6 VYmeer pemarb KOHKPETHbIC 3aJa4yu
IIPABOBBIX HOPM, IIPOEKTa TpedyeMoro KauyecTBa u 3a
UMEIOLINXCSA PECYPCOB U | YCTAaHOBIIEHHOE BpeMs
OTpaHUYECHUN VK-2.8 Brmageer cmocobaMm W mIpuUeMaMu
M300paxeHHs AJIEMEHTOB XUMHYECKOT0

000pyI0BaHUS B OAHOM U3 rpa)UuecKUX CUCTEM
YK-2.10 Biameer HaBbIKAMH NPOEKTUPOBAHUS
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MPOCTEUIIINX XUMHYECKOH

IMPOMBIIIJICHHOCTH

arnmaparos

OIIK-1 Coocoben
pelars 3a1a4u,

OIIK-1.1 O0Onamaer cucTreMaTUYECKUMU 3HAHUSAMUA

OTHOCSIIHECS K B obmnactu MaTeMaTH4eCKOro aHamu3a,
npodeccuoHaIbLHON MOJIETTUPOBAHUS, €CTECTBEHHBIX HayK "
NeSITeNbHOCTH, OO0IIENHKEHEPHBIX AUCLHUIINH
IIPUMEHSIST METO/BI OIIK-1.2 Vmeer pemarb 3ajaud, OTHOCSLIMECS K
MOJIEJINPOBAHMUS, npoeCCUOHAIBHON ~ JEATENIBHOCTH,  NPUMEHsA
MaTEMaTHUYECKOT O METOJbl ~ MOJEIMPOBAHUSA,  MaTEMaTH4YECKOIO
aHamu3a, aHaJM3a, €CTECTBCHHOHAYYHbIE u
€CTeCTBEHHOHAYYHbIC U | OOLICUHKCHEPHBIC 3HAHUS
00IIIenH)KEHEPHBIC
3HAHUS
OIIK-2 Cnocoben
YyHacToopath B OIIK-2.1  3HaeT  OCHOBBI  NPOEKTUPOBAHUS
IPOEKTUPOBAHUU

TEXHUYECKHX 00BEKTOB, cHCTEM u

TEXHUYECKUX O0OBEKTOB,
CHCTEM U
TEXHOJIOTHYECKUX

TEXHOJIOTHYECKUX MPOIECCOB
OIIK-2.2 Brnageer wmeTogaMu MPOECKTUPOBAHUS

TEXHUYECKHUX 00BEKTOB, CUCTEM u
IIPOLIECCOB C YYETOM

TEXHOJOTHYECKHUX MIPOLIECCOB C y4eToM
YKOHOMHYECKUX,

SKOHOMHYECKUX, JKOJIOTHYECKHUX, COIUAIBHBIX U
9KOJIOTHYECKHX, N

JOPYTUX OTPaHUYCHUH
COLIMATIBHBIX U IPYTUX
OTrpaHHYEHU

OIIK-5 Cnocoben
pemaTh Hay4yHO-
UCCIIeIOBATEIIBCKUE
3aJauu MpU
OCYIIECTBIICHUU
npodecCuOHATbHON
JESTEIIbHOCTH C
MPUMEHEHUEM
COBpPEMEHHBIX
nH(pOpPMaAITMOHHBIX
TEXHOJIOTUM U
MPUKIIATHBIX
anmaparHo-
IPOrPaMMHBIX CPEJCTB

OIIK-5.1 Bnageer COBPEMEHHBIMH
MH(POPMaLMOHHBIMU TEXHOJIOTUSIMHU u
MPUKJIATHBIMA anmapaTHO-IPOrPAMMHBIMH
cpeAcTBaMu

OIIK-5.2 VYmeer mpUMEHATH COBPEMEHHbBIE

UH(POPMAIIMOHHBIE TEXHOJOTMH W TMPHKIAJIHBIC
aIrapaTHO-IIPOrPAMMHEIE CPEACTBA IS PELICHUS
HAy4HO-UCCIIE/IOBAaTEeIbCKHE 3a7ad B 00JacTu
npodeccroHaBbHOM IeATEePHOCTH

OIIK-7 Cnocoben aHa-
JU3UPOBATH, COCTABIIATH
U TIPUMECHSATH
TEXHUYECKYIO
JIOKYMEHTAITHIO,
CBSI3aHHYIO C
npodecCuoHATBLHOM
JeITEIbHOCTEIO, B
COOTBETCTBUU C
JEUCTBYIOIUMU
HOPMAaTUBHBIMH
JIOKYMEHTaMH B
COOTBETCTBYIOLIECH
OTpaciu

OIIK-7.1 3HaeT HOpMBI M TpPaBHJIA COCTABJICHUS
TEXHUYECKOH JOKYMEHTAaluu B OO0JacTH CBOEH
poeCCHOHATILHOM 1EATEIbHOCTH

OIIK-7.2 Ymeer cocTaBisATh M aHaJIU3UPOBATH
TEXHUYECKYI0  JOKYMEHTAlUI0, CBS3aHHYI C
npoeCCUOHATLHON 1EATENIEHOCTHIO

OIIK-7.3 VYMeer WuCHOIB30BaTh TEXHUYECKYIO
JTOKYMEHTAIUIO, CBA3aHHYIO C MPO(hecCHOHATbHON
JESTEIBHOCTBIO, B COOTBETCTBUH C JEHCTBYIOIUMU
HOPMAaTUBHBIMHU JIOKyMEHTaMU B
COOTBETCTBYIOLIEH OTpaciu




B pe3ynbrare n3yueHus AUCUMILTUHBI CTYIEHT OakajaBpHuara JOKEH:

3nams:

5

—  CcTHocoOBI 0TOOpaKEHUS TPOCTPAHCTBEHHBIX (POPM Ha TIJIOCKOCTH;
— TIPaBWIA U YCIOBHOCTHU IIPH BBINIOJHEHUN YEPTEKEH;
— BUJBI CHMMETPUHU T€OMETPHUYECKIX PUTYD;
— BUJBI U3ACIIUNA U KOHCTPYKTOPCKUX TOKYMEHTOB;
— OCHOBHBIE BHJBI Tpaduueckux HHHOPMAIMOHHBIX CHCTEM, 0a30BYI0 T'papuUECcKyIO

CHCTEMY, UCIIOJIb3YEMYIO B yUeOHOM Ipolecce.
—  Vmemuv: BBIOMHATH M YUTATh YEPTEKH TEXHUUYCCKUX U3ICIUI C yUETOM JCHCTBYIOIINX

CTaH/1apTOB;

— BBIIOJIHATH ¥ YATATh CXEMBI TEXHOJIOTMYECKHUX IIPOLIECCOB;
— UCMOJb30BaTh CPEACTBA KOMITBIOTEPHOW TpaduKku sl W3roTtoBieHUs 3D-monenet,

aCCOLMATUBHBIX YEPTEXKEH.
Braoemy:

— crmocobamMu ¥ IprueMaMu U300paKeHHsI PEIMETOB Ha TIOCKOCTH;

— rpaduueckoii cucremoit «Kommacy.

3. OFBEM JUCHUILINHGI M BUJIbl YYEBHOM PABOThHI

Beero Cemectp
Buy yueGHol paboThI 1 2
3F Axan. 3F Axap. 3F Axap.
9. q. q.
7 4 3
OO6mas TPYIOEMKOCTh 55> 144 108
JIACIHUATIIAHBI
Konrakrnas pabora Tl 222 | 80 | 1,33 | 48 | 089 | 32
AYAUTOPHBIC 3AHATHA:
B TOM 4mncJje B (popMe NMpaKkTHUECKOit 1,44 52 0.72 26 0.72 26
NMOATOTOBKH
Jlexumu 0,44 16 0,44 16
[Tpaktrueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
B TOM YHKCJIC B JOPME MTPAKTHYCCKON 1,44 57 0.72 26 0.72 26
MIOJITOTOBKH
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KonraktHas CaMOCTOATEbHAs pabora 0.8 0.4 0.4
(3a4er c OIEeHKOH)
Kypcogas pabora 35,8 35,8
KonTakTHas CaMOCTOSTE bHAs pabota 478 02 2.67 2.11 0.2
(mpremM KypcoBoi paboThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CamocTosITeIbHOE U3YUCHHUE Pa3/IeIiOB 99.2 776 216
JVCIIATUTHHEI
3auer ¢
3auer ¢ OILIEHKOI,
Bua uTOoroBoro KOHTpoOJIA: .
OIIEHK Ot KypcoBasi
padora
Beero Cemectp
Buo yyebnou pabomei Axa 1 Axa 2 Axa
38 | VN 3R | Y 3E | R




7 4 3
06]_1_[3;[ TPYAOEMKOCTH 189 108 81
JTACIATUIVHBI

KonrakTuas padora —

2,22 60 1,33 36 0,89 24
ayJUTOPHbIE 3AHATHS:

B TOM 4ucJje B popmMe NpaKkTHYECKO 1,44 39 0,72 195 | 072 | 195

NMOATOTOBKH
Jlexiuu 0,44 12 0,44 12

JlaGopaTtopusie padoTs (I13) 1,78 48 0,89 24 0,89 24
B TOM 4HcClie B (hOpMe PAKTUIECKON

S — 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocrosiTesibHas padoTa 4,78 129 2,67 72 2,11 57
KonraktHas CaMOCTOsTe b Has pabora 0.6 0.3 0.3
(3a4eT C OIEHKOM)

Kypcosast pabota 26,85 26,85
KonTaktHas caMOCTOATE b Has pabora 478 | 015 | 2.67 211 | 0,15
(mpuem KypcoBoi paboThI)

[ToaroToBKa K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocrosiTeIbHOE U3yUeHHE Pa3JIeIoB 744 58.2 16,2
JUCIUILIMHBI

4. COOIEP KAHUE JUCIHUIIVINHBI

4.1. Pa3zgeapl IMCOUMIINHLI U BUABI 3aHATHH

No Pa3nen muciuIuinebl AKazeMHU4ecKruX 4acoB
/T §
(D) .
S > 5| B
4 (oW o ]
Q Qo =
] =" = R
< ol ]
= = R n = <
) = I} = . H= Q =
= = < & 2| 2 o
D & S = £ S| =2d
Q (] (=9 =t aQ, S <
M = = o MmeE| O a
1-ii cemectp
BBenenue. 2 1 1
Pazgen 1. O0mme npaBuJia BbINOJIHEHUS 19 6 4 13
yepTesKei.
1.1 | IlpaBuia BeIMoOgHEHUs U odopmieHus | 9 2 7
yeprexeil B coorserctBuu ¢ I'OCT.
1.2 | 'eomeTpuyeckre NOCTPOCHUS. 10 4 4 6
2. | Pa3nen 2. IIpoenupoBanue | 49 7 6 4 36

reoMeTpu4YecKuXx (uryp.

2.1 | Meton npoeKuu. 5 1

2.2 | Ilpsambie JTUHWM. 5 1

2.3 | IlnockocTs. 5 |

2.4 | KpuBble 1uHuM. 5 1

2.5 | IloBepxHOCTH. 5 1

2.6 | CummeTpusi reOMETpUUECKUX (puryp. 4,5 0,5

2.7 | OnpeneneHre  HATypajdbHOW  BEJIWYHUHBI | 5 1

OTpe3Ka NPSMON U MIIOCKOH (pUryphl.

2.8 | IlepeceueHne reoMeTpUIECKIUX 00Pa30B. 14,5 | 0,5 6 4
3. | Pazmen 3. U3o0paxeHuss mpeaMeroB mo | 74 8 20 18

TOCT 2.305-2009. N3peaus "




KOHCTPYKTOPCKHE JOKYMEHTBI.
3.1 | M300paxeHus. 22 2 6 4 14
3.2 | HakoHHBIE C€YEHUS T€OMETPUUECKUX TEN. 18 2 6 6 10
3.3 | AKCOHOMETPUUYECKHE YEePTEKHU U3EIHII. 19 1 8 6 10
34 | Bugel wum3genuidi M KOHCTPYKTOPCKHX | 5 1 4
JTOKYMEHTOB.
3.5 | Cxemsl. 5 1 4
3.6 | Pe3b0bl. 5 1 4
Hroro B 1-oM cemectpe | 144 16 32 26 96
2-i1 ceMecTp
4. | Paznen 4. U3oOpaxenuss neraned m ux | 44 14 12 30
COeIMHEeHHUI.
4.1 | IIpaBuia BBITOJTHEHHUS CXEM. 10 4 4 6
4.2 | DcKu3bl U TEXHUUYECKUE PUCYHKHU AETaJIEH. 14 6 4 8
4.3 | Pe3p00BbIC U3/I€THUS 1 COSTUHCHUSI. 10 2 2 8
4.4 | I300pakeHUs COSMHEHUN JETAJICH. 10 2 2 8
5. | Paspmea 5. YepTesku cOOPOYHBIX ¢AMHHIL. 44 14 10 30
5.1 | YUepTtexxu cOOPOYHBIX €IMHHUII. 24 8 6 16
5.2 | JeranupoBanue ueprexei  cOopounbix | 20 6 4 14
€AMHHIL.
6. | Pasnea 6. KomnblorepHasi rpaguka. 20 4 4 16
6.1 | KomnbiotepHas rpaduka u pemaemsie eo | 10 2 2 8
3aJ1auH.
6.2 | CoBpeMeHHbIE CTaHAApPTHl KOMIbIOTEpHOU | 10 2 2 8
rpadukH.
Hroro Bo 2-M cemectpe | 108 32 26 76
Bcero yacos | 252 16 64 52 172

4.2 Conepxxanue pa3aejoB JUCHUIIMHBI

1-ii cemecTp

BBenenue. [lpeamer m MeToapl WHXKEHEPHOM M KommbloTepHOUM rpaduku. Kparkue
HCTOPUYCCKHUC CBCIACHMUA. 3a1[atm n MECTO AUCHHUIIJIMHBI B IIOAT'OTOBKE 6aKanaBpa 10
MaTepraIoBEICHUIO U TEXHOJIOTUSIM MaTEpUaJIOB.

Pa3zpnen 1. O0mme npaBu/ia BbINOJHEHUS YePTeKeil.

1.1. IIpaBuiaa BbinoHeHuss U oopmiieHuss dyeprexeit B coorserctBuu ¢ 'OCT.
dopmartsl: pasMepsl U 0003HaUEHHE OCHOBHBIX M JIOTIOJHUTENBHBIX (opmaroB. Pacnonoxenue
dopmaroB. MacmTab: HaTypaJibHBIA MacmTad, CTaHAApTHBIE MAacIITaObl YMEHBIICHUS U
yBenuueHus. JInnuu: tunsl 1 ToamuHa JuHui. [pudT: THns u pasmeps! mpugpToB. OCHOBHbIE
HAAMKUCH rpaUueCKruX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuyeckue mnocTpoeHusi. CONpsDKEHMs: OCHOBHBIE BUABI U IpaBUia
BBIMOJTHEHUs. YKJIOHBI U KOHYCHOCTH: pacueT M IpaBWiia HaHeceHUs Ha ueprexe. [lenenue
OKPY?KHOCTHU HA paBHBIC YaCTH. Hanecenne BEIHOCHBIX U PasMEPHBIX JIMHUHI Ha YCPTCIKC.

Paznen 2. IlpoeunpoBanue reomerpudeckux puryp.

2.1. Metoa npoekuuii. Buasl npoenuposanus. LleHTpanbHOE nMpoenupoBaHue: LEHTP
MPOEUPOBAHUS, IUIOCKOCTh MPOCKUUWA, MpoeHupyromue Jyud, npoekuun. CBolcTBa
HOCHTPAJIBHOI'O NPOCHUPOBAHNA. ILOCTOI/IHCTBa 1 HCAOCTATKU HNCHTPAJIBHOI'O NPOCHUPOBAHUA.

[TapannensHoe mnpoenupoBanve. Hampapienwe mnpoenupyromux gyded. CBolcTBa
NnapajuleJIbHOTO  mpoeuupoBaHusa. IIpoennpoBaHue  KOCOYroJIbHOE U IPSIMOYIOJIBHOE
(opToronanpHOe). CBOWCTBa OPTOTOHAIBLHOTO TpoenupoBaHus. OOpa3oBaHUE KOMIUIEKCHOTO
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yeprexka (dmopa Monka). OpTroroHanbHbI YepTex Touku. Koopaunatel Touku. [locTpoenue
TOYKH I10 €€ KOOpIMHATaM.

2.2. lIpsimbie uaun. CriocoOb! 3aaHus NMpsMor Ha depTexe. Kimaccudukanus mpsiMbix
[0 PAcCMOJIOXKEHUI0 OTHOCHUTEIBHO APYT Apyra: HpsMbIE MEPECEKAIOLIUECs, NMapajliebHbIE U
ckpemuBaromuecsa. Knaccudukanusi npsMbIX OTHOCHUTENBHO TJIOCKOCTEH MPOEKIMt: MpsiMble
OO0IIEero M YaCTHOTO IMOJIOKEHHSI — MPsSMBIE YPOBHS U npoerupyomue. [IpuHaanexHocTh TOUKn
npsiMoid. TeopeMa o mpoenupoOBaHUU NIPSMOTO yrJa.

2.3. Ilaockocrs. CrocoObl 3agaHusl IUIOCKOCTH Ha ueprexe. Kiaccuduxanus
MJIOCKOCTEH TIO0 PACIIOJOKEHHIO OTHOCHTENIBHO IUIOCKOCTEH MPOEKIWNA: TUIOCKOCTH OOIIEro U
YaCTHOTO IIOJIOKEHUs — IMpoeuupyromue U ypoBHA. IIpuHaIIeKHOCTH TOYKM M HpsIMOU
IIJIOCKOCTH.

2.4. Kpusble JsuHuM. Kiaccudukanus KpuBBIX: LUPKYJIbHBIE U JIEKaJbHBIE,
3aKOHOMEPHBIE U He3aKOHOMepHbIe. [lopsaok kpuBoit auHUM. [Imockue KpuBbIE TUHUKA BTOPOTO
nopsiika: 3JuIunc, napabona, runep6ora. IlpocTpaHcTBeHHBIE KpHBBIC: IMIMHIpPHYECKAs WU
KOHHUYECKasi BUHTOBBIE JINHUH.

2.5. TIloBepxnHoctu. OOpa3oBaHue U 3aJaHUEC [OBEPXHOCTEH Ha  UYEpTEXKe
(KMHeMaTHYeCKM W KapkacHbIM crocoOwl). [loHsatume o0 ompeaenurTene MOBEPXHOCTH.
Knaccudukanus moBepxHOCTEH: IMHEWYAaThle M HEJIMHEWYaThle, MOBEPXHOCTH BpallleHUS,
MOBEPXHOCTU C JIBYMs HaNpaBISIIONMMU K IUIOCKOCTBIO —Mapajuiesnn3Ma. BUHTOBbIE
NOBEPXHOCTU. XapaKTepHbIE JIMHUN [TOBEPXHOCTEN BpalllEHUs: MEPUINAHBI, TJIABHBIM MEPUANAH,
napajuieiay, 3KBaTtop, ropio. [IpuHaaie:xHOCTh TOUKH TOBEPXHOCTH.

2.6. Cummerpust reomerpuuyeckux ¢uryp. CuMMeTpusi OTHOCHUTEIBHO IUIOCKOCTH,
npsMoi, Toukd. CUMMETpHS BpALlEHUs], TIOPSAJOK OCH CHMMETPHH.

2.7. Onpenenenne HATYPAIbHON BeJMYMHBI OTPe3Ka NMPAMON M IIOCKOH (uUrypsbl.
Onpenenenne HATypaldbHOW BEIWYMHBI OTpe3Ka TNPSIMOM  CIOCOOOM  MPSIMOYTOJILHOTO
TpPEeyrojbHUKa U CIOCcOOOM MPOEHUPOBAHUS Ha JOMOJHHUTEIbHYIO IUIOCKOCTh. IlocTpoenue
HATypaJIbHON BETUYMHBI TNIOCKON (DUTYPHI.

2.8. IlepeceueHue reomMeTpudeckux o0pa3oB. IlepecedyeHre MHOTOIPaHHUKOB,
MHOT'OI'PAHHHMKA C IIOBEPXHOCTBIO BpalleHus. [lepecedenne nosepxuocren BpameHus. Teopema
O TEPECeYEHWH COOCHBIX ITOBEPXHOCTEW BpamieHus. YacTHble Cciaydan IepeceyeHust
MIOBEPXHOCTEN BTOPOIO Mopsiika: TeopeMa MoHXka U ee CIeICTBUE.

Pazgen 3. MH3o0paxenuss mnpeameroB mno ['OCT 2.305-2009. Hspeauss wu
KOHCTPYKTOPCKHE JOKYMEHTBI.

3.1. U306paxenusi. Bunbr nzoopakennii mo 'OCT: Buabl, pa3pe3bl, CEUCHUsI, BBIHOCHBIE
aneMeHTbl. OCHOBHBIE BUJBI. | J1aBHBIM BUJ, TpeOOBaHUS, NMPEABSIBISIEMbIE K IJIABHOMY BHIY.
JlononHuTtenbHble U MECTHbIE BHJbI. Pa3pesbl, kiaccu@ukanus pa3pe3oB MO PaCHOIOKEHHUIO
CEKylllell IIJIOCKOCTM OTHOCHUTEIBHO IUIOCKOCTEH NPOEKUMH: pa3pe3bl BEPTUKAIBHBIE,
TOPU30HTAJIbHBIE W HakIOHHBIe. Kiaccudukamus pa3pe3oB MO YHCITY CEKYIIMX IUIOCKOCTEH:
pa3pe3bl IPOCTBIE U CIOKHBIE — CJIOXHBIE CTYIEHYATble M CIIOKHBIE JIOMaHbIE pa3pe3bl.
CoBmerieHHble  U300pakeHus. MecTHble pa3pe3bl. CeueHus HalO)KCHHBbIE W BBIHECCHHBIC.
BriHocHbie anemMenTsl. [IpaBuna 0003HaueHHs H300paskeHU.

3.2. HakioHHBbIe ceuyeHHs] TreoMeTpuyeckux TeJ. IlocTtpoeHne mnpoekud u
HaTYpaJIbHBIX BEJIMUYMH F€OMETPUUECKUX Tel. HakjIoHHbBIE ceueHUs MHOIOIPaHHUKOB. Buusl n
IpaBUjIa MOCTPOEHUS CEYEHUM LWIMHAPA. 3aBUCHUMOCTh BUJA HAKJIIOHHOTO CEYEHUs KOHYyca OT
PAacIoJIOKEHUsI CEKYLIEH IIOCKOCTH OTHOCUTENIBHO OCH KOHyca. HakioHHBIE cedeHMs miapa.
[IpaBuna nocTpoOEHUsI HAKJIIOHHBIX CEYEHUN COWJICHEHHBIX TEll.

3.3. AkcoHoMeTpuueckHe 4YepTexxku wusgenauii. OOpa3oBaHuE aKCOHOMETPUYECKOTO
yeprexa.  I[lepBuunas u  BTopuuHas  mnpoekiuu.  KosdduumeHntsl  vckaxeHus
aKCOHOMETPHUYECKOro uepTexa. llepexon OT HaTypaibHbIX KOI(P(UIMEHTOB HCKAKEHUS K
NPUBEACHHBIM. Buapl akcoHOMeTpuM. BpinmonHeHne uyepreked MHOTOYTOJIBHUKOB U
OKPY)KHOCTEHl B TIPSIMOYIOJIBHOM M KOCOYTOJIbHOW (TOPHU3OHTAIBHOH M (PPOHTAIBHOIN)
MU30METpUAX. AKCOHOMETPUYECKUE YEPTEKU I€OMETPUUECKUX Tel. Pa3pe3bl B aKCOHOMETPHH.
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Co3ganue TpexMepHbIX Mojesned npeameToB. Co3aaHue acCOIMAaTHBHBIX YEPTEXKEH Ha OCHOBE
TPEXMEPHON MOJEIIN.

3.4. Buabl u3neuid M KOHCTPYKTOPCKHMX JOKyMeHTOB. Buawsl uznenuit no ['OCT:
JeTanb, COOpOYHAss €IUHUIA, KOMIUIEKC, KOMIUICKT. BHUABI KOHCTPYKTOPCKUX JTOKYMEHTOB:
YEpTEX JIeTaau, COOPOUHBIA YEpTEkK, YepTex oOmiero Buma, crnenudukanus, cxema. udpsr
KOHCTPYKTOPCKHUX JIOKYMEHTOB. KpaTkue cBeIeHUsI O CTPOUTENIbHBIX YepTEkKaX.

3.5. Cxempbl. Knaccudukanus cxem o Bugam u tunaM. O003HaYCHUE CXEM.

3.6. Pe3n0b1. OOpazoBanue, kinaccuukanus, uzoOpaxxkeHne U oO603HaueHUE pe3b0d Ha
YyepTexe.

2-i cemecTp

Paznen 4. U300paxkeHus nerajieil M UX coeJUHEHM.

4.1. lIpaBnaa BbinojHeHus: cxeM. CTpYKTypHBIE M TEXHOJIOIMUECKHE CXeMBbl. CXeMbl
PacoJIOKEHUSI.

4.2. JcKku3bl U TeXHHYECKHe PUCYHKH AeTanei. [locienoBaTenbHOCTh BBINOIHEHUS
W300paKEHUN JeTald: BBIOOP TJIABHOTO HW300paXEHHS; OMNpeaesieHne HE00XO0IUMOTO
KOJIMYECTBA M300paKEHUI; MOATOTOBKA MOJS YepTeka K M300PAKEHUIO ETANIH; N300pakeHue
OCHOBHBIX BHEUIHUX M BHYTPEHHHMX ouepTaHuil netanu. OOMep JeTanu MpH BBHINOJIHEHUU €€
acku3a ¢ Harypbl. OdopmiieHune dYepTexkeil W 3CKH30B jaeraneil. [IpaBuia BBIOJHEHUS U
0 OpMIICHUS TEXHUUECKUX pUCYHKOB. O003HAaUEHUS MaTEpUaJIOB.

4.3. Pe3b0oBble mu3eqauss u coeluHeHusi. CraHnapTHble pe3bOOBBIC H3IENHUS.
Onpenenenne pe3bObl u3MepeHueM. CoenuHeHUs naeraneil 001ToM W mmuibkoi. Pe3nOoBbie
TpyOHBIC coeuHeHus. [[anKoBbIe COeMHEHMSI.

4.4. U300paxenuss coeauHeHuil nerasneil. PnaHuesble coenuHeHus. [llnuuesBsie u
MIMoHOYHbIe coeanHeHus. CoeauHeHus] MTU(TOM M IMITUIMHTOM. HepazbeMHBIE COeTMHEHUs
JeTajnei: cBapka, nmaiika, CKIienBaHue, 00BaJIbIIOBKA, Pa3BAIBIIOBKA, COCTMHCHHUE 3aKJICTIKOM.

Paznen 5. Uepreskn cOOPOYHBIX eTUHMIL.

5.1.Yeprexku cOopouyHbIX eunHul. [IpaBuia BeIMONHEHUS U 0POpPMIICHUS COOPOYHOTO
yepTeka: BhIOOP TVIABHOTO M300pakKeHHSsI, OMpEIeTICHUE KOJINYECTBAa H300paKeHN, HAHECCHHE
HOMEpOB TO3UIMI, HAHECEHUE Pa3MepoB (rabapUTHBIC, YCTAHOBOYHBIC, MPUCOCIUHUTEILHBIC,
skcruryatanuonueie). Cnenudukanus. [IpaBuiia BeIMOTHEHUS W OQOPMIICHUS YepTeka OOIIEro
BU/JIA.

5.2. JleraqupoBaHue 4epTe:keid cOOpouYHBbIX eauHul. IIpaBuna nperanupoBaHUA
yepTexxeil cCOOpOUYHBIX eAMHUI. BrInoaHeHne uepTexxeld 1 TEXHUYECKHX PUCYHKOB JIeTaJIeH.

Pa3znea 6. Komnbrorepuas rpaguka.

6.1. KomnbloTepHasa rpadguka M pemiaeMble e 3agadu. ['papuueckue OOBEKTHI,
OPUMHUTUBBI, aTpuOyThl, cUHTE3 wu3o0pakeHus. [IpeacraBnenue BugeoMHPOpMALUM U €€
MalIuHHas TeHEepaLUs.

6.2. CoBpeMeHHbIe CTaHAAPTHI KOMINbIOTePHOIl rpaduku. ['paduueckne S3bIKH U
meradaiinpl.  Peanuzanus anmapaTHBIX — Mopayied rpaduueckoi  cuctembl. OCHOBHBIE
rpadguyeckue anropuTMbl Ha IJIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CHUCTEMBI U UX IPUMEHEHUE
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5. COOTBETCTBHUE COAEP)KAHUSA TPEBOBAHUSAM K PE3YJIbTATAM
OCBOEHMSA JMCIIUITJIMHBI

B pesynbpTare 0CBOCHHS TUCIUIUIMHBI CTYICHT
JIOJDKEH:

Pas-
el
1

Pasz-
nen
2

Pas-
nen
3

Pas-
nen
4

Pasz-
nen
5

Pas-
el

3HATh:

CrocoObl O0TOOpaXE€HUsI MPOCTPAHCTBEHHBIX (POpM
Ha TUIOCKOCTH,

+

IpaBWJIa M  YCIOBHOCTH IIPU  BBINOJHEHUHU
YEPTEKEH;

[98)

BUJIbl CHMMETPUU T€OMETPUUECKUX UTyD;

N

BU/JIbI U3JIETHH U KOHCTPYKTOPCKHUX JOKYMEHTOB;

OCHOBHBIC BUJBI Ipaduyeckux HH(OPMAIIMOHHBIX
cucrteM, 0a30Byl0  TIpaguYeCKyl0  CHCTEMY,
UCIIOJIb3YEMYIO B yUeOHOM Ipolecce.

YmMmern:

BBITIOJIHATH U 4YUTaTh I-IepTe)I(I/I TCXHNUYCCKUX
W3AEJIUI C YYETOM JIEUCTBYIOIIMX CTAaHIAPTOB;

BBIIIOJIHAThP M 4YUTATh CXEMblI TCXHOJOTHYCCKHX
IMPONECCOB,

UCIIONIb30BaTh CPENICTBA KOMITBIOTEPHOU Trpaduku
I m3rotoBieHUS 3D-momeneii, accoUaTUBHBIX
YEPTEIKEH.

Baanern:

croco0aMu ¥ TIpUeMaMu H300paK€HUs MPEIMETOB
Ha TUIOCKOCTH,

rpadgudeckoit cuctemont «Kommacy.

Kox 1 HauMeHOBaHHe Kox 1 HauMeHoBaHHne
KOMIIETEHI[MH HHANKATOPA

JOCTHKEeHHS

KOMIIETeHIIMH

10

YK-2 Cnocoben VYK-2.1 3naer npaBuia u
OTIpeeNsATh KPYyT YCIIOBHOCTHU MIPH

3a1a4 B paMKax BBITIOJTHEHUHN
MOCTABJICHHOMN LEIU U | KOHCTPYKTOPCKOM

BBIOMPATH JOKYMEHTALUU [TPOCKTa

ONTHUMAaJIbHBIE YVK-2.5 Ymeer onpene-
CIIOCOOBI UX PELICHUS, | JIATH CIIOCO0 peIICHHs
UCXO0A U3 KOHKPETHOM 3aJ1a4ul Ipo-
NENCTBYIOINX €KTa, BEIOWpast ONTUMAIIb-
IIPaBOBBIX HOPM, HBII CIIOCO0 U UCXOs U3
UMEIOLINXCSA PECYPCOB | ACHCTBYIONIUX MPABUI U
Y OTPaHUYECHUHN TPAHUYHBIX YCIOBUH IIPH
BBIIIOJIHCHUH IIPOEKTHOU
JOKYMEHTAlUU U
MMEIOLINXCS PECYPCOB U
OTpaHUYECHUH.

YK-2.6 Ymeer pemath
KOHKPETHBIE 3a/1a4H TPO-
eKTa TpeOyeMoro KauecT-
Ba 1 32 YCTaHOBJIEHHOE
BpEMSL.
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VK-2.8 Bnageer
croco0amu U pueMamu
M300pakeHUS JIIEMEHTOB
XUMHUYECKOTO
000py1I0BaHUS B OTHOM
U3 rpaUueCcKUuX CUCTEM

VK-2.10 Baageer

HaBBIKAMU
POEKTUPOBAHUS
IIPOCTEUIINX ANIapaToB
XUMHYECKON
MPOMBIIUICHHOCTH
11 OIIK-1.1 Obnanaer
CHUCTEMaTUYECKUMH
3HaHUAMU B  o0iactu
OIIK-1 Cnocoben MaTeMaTHYECKOTO
pemaTth 3a1a4H, aHaIM3a, MOACIMPOBAHNUS,
OTHOCSIIIIUECS K €CTECTBEHHBIX HAyK U
npodeCCHOHAIBHON OOLIeMHKEHEPHBIX
JeATEeTbHOCTH, JUCLHUILIIUH
IIPUMEHSS METOIbI OIIK-1.2 VYmeer pemarb
MOJICJIMPOBAHUS, 3a/1aud, OTHOCAIIUECH K
MaTeMaTHUYeCKOTo npodeccuoHanbHOM
aHaImn3a, JeATEIbHOCTH, MPUMEHSA
€CTECTBEHHOHAYYHbIE | METOIbl MOJCIMPOBAHMUSI,
U OOIICHH)KEHEPHBIE MaTeMaTU4eCKOoro
3HAHUA aHainm3a,
€CTECTBEHHOHAy4YHbIE U
00IIIEeNH)KEHEPHBIC
3HaHUS
12 | OIIK-2 Cnocoben OIIK-2.1 3Haer OCHOBBI
y4acTBOBATh B MPOCKTUPOBAHUS
MPOEKTUPOBAHUU TEXHUUYECKUX OOBEKTOB,
TEXHUYECKUX CUCTEM u
00BEKTOB, CUCTEM U TEXHOJOTHYECKHIX
TEXHOJIOTHYECKUX MIPOIIECCOB
MPOIECCOB C YYETOM OIIK-2.2 Bnaneet
HKOHOMUYECKHUX, METOaMH
9KOJIOTMYECKHX, POEKTUPOBAHUS
COLIMAIILHBIX U IPYTUX | TEXHHUYECKUX OOBHEKTOB,
OTpaHUYECHUN CHUCTEM U
TEXHOJIOTHYECKUX
IIPOLIECCOB C yYETOM
HKOHOMUYECKHUX,
9KOJIOTHYECKHX,
COIIMAIbHBIX U APYTHUX
OTpaHUYECHU N
13 | OIIK-5 Criocoben OIIK-5.1 Brnageer
pelaTh Hay4yHO- COBPEMEHHBIMU
HCCJIeI0BATENLCKUE uH(OPMaIMOHHBIMU
3aa4uu MpU TEXHOJIOTHUSIMU u
OCYILECTBIICHUU MPUKIIaTHBIMU
npodeccuoHaIbHOM anmnaparHo-
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JESITENIbHOCTH C IPOrpaMMHBIMU
HNpUMEHEHUEM cpelacTBaMu
COBPEMEHHBIX OIIK-5.2 Ymeer ++
UH(OPMAIMOHHBIX MPUMEHSITH COBPEMEHHBIE
TEXHOJIOTHIl U uH(pOpPMaIMOHHBIE
MMPUKJIIAAHBIX TEXHOJIOTUHU U
anmnaparHo- MPUKJIATHBIC allapaTHO-
NPOrpaMMHBIX CPEJICTB | MPOrPaMMHBIE CPEJICTBA
JUIA pELIEHHS HaY4YHO-
HCCJIEIOBATENILCKUE 3a/1a4
B o0jactu
npodhecCuoHATBLHOM
JeSITEIbBHOCTH
14 | OIIK-7 Cnocob6en ana- | OIIK-7.1 3Haer HOpMBI B | +
JIN3UPOBATD, ImpaBujia COCTaBJICHUA
COCTaBIISITh U TEXHUYECKOI
MMPUMCHATH JOKYMCHTAlluU B 06HaCTI/I
TEXHUYECKYIO CBOEH
JIOKYMEHTAITHIO, npohecCHOHATBLHOM
CBSI3aHHYIO C JeSITEIbBHOCTH
npodeccuoHaIbLHON OIIK-7.2 Ymeer | +
NEeSITEIbHOCTBIO, B COCTaBJISITh u
COOTBETCTBUHU C AHATU3UPOBATH
JNEHCTBYIOIUMU TEXHUUYECKYIO
HOPMAaTUBHBIMHA AOKYMCHTAI MO,
JOKYMEHTaMU B CBSI3aHHYIO c
COOTBETCTBYIOILIEN npoheccCuoHaATBHOM
oTpaciu JeSITEIbHOCTBIO
OIIK-7.3 Ymeer +
HCIIOJIb30BATh
TEXHUYECKYIO
JIOKYMEHTAIHUIO,
CBSI3aHHYIO C
npodecCuOHATbHON

JesATEeIbHOCTBIO, B
COOTBETCTBUHU C
JEUCTBYIOLINMU
HOPMaTUBHBIMH
JIOKYMEHTaMH B
COOTBETCTBYIOIIEH
oTpaciu
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUSA

6.1. [IpakTnyeckue 3aHATHS

T[IPUMEPHbBIU I[TEPEYEHB [TPAKTUYECKUX 3AHATHH

o
Ne pa;;_e 1a [IpumepHbIe TEMBI TPAKTUUYECKUX 3aHATHI Yacel
n/n JTUCIIHIT
JIVHBI
1-i1 cemectp
1 1.1 OO0u1me mpaBuiia BHIIOIHEHUS YEPTEKEH. 2
2 1.2 Crpykrypa, Tpadudeckue NPUMUTHBBI M TIpaBuia pabOTHI B 2
rpaduueckoii cucreme «Kommacy.
3 3.1 BrinosiHeHNE 3CKU3a IEPEBSIHHON MOJIETH. 2
4 1.2 BrimonHeHne deprexa IUIOCKOW GuUTYyphl B Tpaduueckoiu 2
cucreme «Kommacy.
5 33 ITpaBuiia BeinonHeHus 3-D monenen. 2
6 3.1 [TocTpoeHne Tpex n300paskeHU METAIUTMYECKONW MOJISITH. 2
7 33 Brimosinenue 3-D moaenu npeameTa o OnMCcaHuIo. 2
8 3.2 [TocTpoeHne mnpoeKIuil HAKIOHHOTO CEYEHUSI Ha UepTexe 2
METAJUINYECKOU MOJIEIIH.
9 3.2 [TocTpoeHue HaTypaJIbHOW BEJIMYMHBI HAKJIOHHOI'O CEUEHHUS. 2
10 33 Coztanue accoMaTUBHOIO YepTEKa 10 TPEXMEPHOU MOJEIIH. 2
11 2.8 Brinmonsenue 3-D MoJeny ¢ TMHUSIME NEPexoia. 4
12 3.2 Co3aHne accolMaTUBHOrO Yyeprexka no 3-D moaenu ¢ TMHUSAMU 2
nepexoza.
2-1i cemecTp
13 4.1 Cxembl. BrimoniHenue cxeMmbl AEIEHHUS W3OENIHS Ha COCTAaBHLIC 2
YaCTH.
14 4.1 BrinonHeHne NPUHUMOMATBHOM TEXHOJOTMYECKOM CXEMBbI B 2
Kommace.
15 4.2 BrimonHenue 9SCKM30B AeTanei, BXOIANMX B COOPOUYHYIO 4
EAMHHUILY.
16 4.3 BrInosHeHue yepTeka COeAMHEHUs ieTaneii 00aToM. 2
17 4.4 BrinosiHeHWE YepTeka COSTMHEHUSI IETAJICH IIMIIbKOM. 2
18 6.1 Brimonnenue 3-D mopenei merarneil, BOASIIUX BO (JIaHIIEBOE 4
6.2 COETHEHMUE.
19 5.1 Brimosnaenue 3-D Monenu (i1aHIeBOro COeIMHEHUSI. 4
20 5.2 JeranupoBanue yeprexa coopounoi eaunuiisl (3-D Monenn). 4
21 5.1 BrinorHeHne ceueHust COOPOYHOM € TMHUIIBI 2
TIPUMEPHBIU ITEPEYEHB TEM I PADUYECKHUX PAFOT
I'paduueckne paboThl oxBaThiBalOT 1 - 6 pasmensl AWCHHUIUIMHBL. BeImonHeHUE

rpapuueckux padoT CHOCOOCTBYET 3aKpEIUICHUIO MaTepHaja, U3ydyaeMoro B JUCIMILUIMHE, a
TaKOKe JJaeT HaBBIKK paboTHI B Tpaduueckoi cucreme «Kommacy. 3a BIONHEHHE TpadUuecKIX
pabot craButcs o 30 6ayioB B KaxaoM cemectpe. KommuecTBo paboT MOXKET ObITh U3MEHEHO.
KonmuecTBo 6aymuioB 3a KaIyl0 paboTy MPOCTABISIETCS B 3aBUCHMOCTH OT UX TPYJOEMKOCTH.
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No i/t Tema rpaduaeckoit paboTh Orenka
1-ii cemectp
1 UepTtex miockoro koHtypa B Kommace 4
2 DCKH3 MOJICIIH 4
3 3-D Momenp M acCOLMATUBHBIM 4YEPTEX MO HAISIAHOMY 4
HN300paKEHHUIO
4 3-D mMojenb ¥ acCOLMAaTUBHBIN YEPTEXK MO ONKMCAHUIO 4
5 UepTek METATUTMYECKOW MOJIENN 5
6 Haxnonnoe ceueHne MeTAUITUYSCKON MOJICIN 5
7 3-D mozenb ¥ acCOIMAaTUBHBIN YEPTEXK C JIMHUAMH NIEPEX0]1a 4
2-1i cemecTp
8 Cxema TeXHOJIOTHYEeCKasi MPUHIIMIUATIbHAS 4
9 YepTex COeTMHEHHS IeTaiell 00JITOM 4
10 Ueptex coelMHEHUs AeTallel IIMUIbKON 4
11 3-D Mozaenu neraneit haHIeBOro COCTMHEHHUS 5
12 3-D monensb GraHIeBOro CoeAMHCHHUS 4
13 3-D Mopaenu neraneit, BXOIAIUX B COOPOUHYIO STUHUITY 6
14 Ceuenue cOOpOYHOH eTMHUIIBI 3

6.2. JlabopaTopHbie padoThI
JlabopaTopHbie pabOThI HE IPEAYCMOTPEHBI

7. CAMOCTOSATEJIbBHASA PABOTA

CaMocTosiTenbHasi paboTa MPOBOAUTCS C LETbI0 YIIyOJIeHus 3HAaHUN 10 TUCIUIUINHE U
pelyCMaTpUBAcCT:
— O03HaKOMJICHHE U MPOPabOTKy PEKOMEHIOBAHHOW JIUTEPATYPHI, Pa0OTY € 3JIEKTPOHHO-
OMOJIMOTEYHBIMH CUCTEMAMHU;
— BBINOJIHEHUE rpauIeckux pador;
— BBINOJHEHUE KYPCOBOM pabOTHI;
— TMOATOTOBKY K BBITIOJHEHUIO KOHTPOJIBHBIX PabOT M0 MaTepually JIEKIIMOHHOTO Kypca,
— TMOATOTOBKY K clave 3auema c oyenkou (1 v 2 ceMecTpbl) IO TUCIUTIINHE.

TEMA KYPCOBOI PABOTHIL.

Pa3paboTka KOHCTPYKTOPCKON JOKYMEHTAITMH U3/IEITHS.

Nen/m | Tema rpaduueckoii paboThI Onenka
1 Cxema neleHus U34eiIis Ha COCTaBHbBIE YaCTH. 10
2 OCKH3bl U TEXHUUYECKUE PUCYHKHU AETAJIEH. 40
3 COOpOYHBII YepTEXK. 40
4 Creuuduxanms 10

BrIcTaBiseTcst OTACIBHOM OIEHKOM (3a4er).

[TnmanupoBaHre BPEMEHH Ha CaMOCTOSTEIbHYIO PabOTy, HEOOXOAWMOrOo Ha HU3yuYeHHE
JUCLMIUIMHBI, CTYACHTaM JIydlle BCEro OCYIIECTBIATH HAa BEChb MEPHOJ H3Y4YCHHUS,
pelycMaTpuBasi IpPU STOM PETYJIPHOE IMOBTOPEHHE MPOMIEHHOr0 Marepuaina. Marepuai,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMAX, HEOOXOAMMO pETYyJSpHO JOMNOJHATh CBEICHUSIMHU U3
JUTEPaTypPHBIX UCTOYHUKOB, IIPEACTABICHHBIX B YUeOHOH mporpamme.
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8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIs1 KOHTPOJIA
OCBOEHMSA JMCIIAITJIMHbI

CoBokymnHast OIlEHKa MO JUCHUIUIMHE B KaXKIOM CEMECTpE CKIIAAbIBACTCS M3 OLEHOK 3a
BBITIOJITHEHHE KOHTPOJIBHBIX PabOT (MakcumanbHas oreHka 30 OamioB), rpaduyeckux padoT
(MakcumanbHas oreHka 30 6auioB) M HMTOTOBOTO KOHTPOISA B (hopMe 3auema ¢ OUeHKOU
(makcumanbHas oreHka 40 G6amioB). OTIeIbHO BO BTOPOM CEMECTpPE OIEHHUBACTCS KypcoBas
pabota no 6asiam, MoydeHHBIM B ceMecTpe (MakcuMalibHas oreHka 100 0ansos, 3a4er).

8.1.Ilpumepbl KOHTPOJIBHBIX padoT

1-i1 cemecTp

Kontponbnas padota Ne 1 «BreimoaHeHue yepTexa B TpeX W300paKeHUIX 110 3aJaHHON
AKCOHOMETPHUH IPEIMETa»

KonrponsHast padora onenuBaercss 10 Oammamu: BBHIOOp TIABHOTO HM300pa)keHUs — 2
Oayia; MpaBWJILHOE BHITTOTHEHUE U300PKEHU — 5 0aJTOB; MPaBUJILHOE HAHECEHHUE Pa3MEPOB —
3 6ama.

Kontponbras padora Ne 2 «Iloctpoenue 3-D n3o0pakeHHs U acCOIMAaTUBHOTO YepTEkKa
npeaMeTa, 3aJJaHHOT0 AKCOHOMETPHUEH»
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Kontponbnas pabota onenuBaetrcs 10 Oammamu: moctpoenue 3-D m3obpaxenus — 7
0aJJI0B; BBITIOJIHEHUE ACCOIMATHBHOTO YepTexa — 3 Oaia.

~. 7 YoonsHuk
o .

Konrponsnast pabora Ne 3 «Iloctpoenue 3-D Mozenun M accOUMaTHBHOIO YepTeka
peaMeTa ¢ JMHUSAMHU IIepexo1a

KonrponsHast padora onenuBaercs 10 Oammamu: moctpoenue 3-D uzoOpaxenus — 7
0aJTOB; BBITIOJIHEHUE aCCOIIMATUBHOTO YepTexka — 3 Oasia.

Cpepa Omé.
’ crxbosHoe

)_A

A

2-ii cemecTp
KonTponbnas padora Ne 1 «Ickussl netaneit. O603HaueHHE PE3bObD»
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Kontponbnas pabora onenuBaercs 10 6amnamu: 1-e 3aganue — 8 6aioB; 2-¢ 3agaHue —

2 Oaiuia.
1. BEIDOJHUTEL 3CKU3 IETAIH.

. R 4or8.00
50 V /' T Y}q\

e e O

BT ’@}

M

(M
\/

2. Pacmmdposats ycinoBHOe 00603HaUeHHE pe3rObl: M48 x 6 (P3) LH.
KonrponsHast pabora Ne 2 «BrinonHenue u opopMiieHne yepTexa CoeIlMHEHHs JAeTanen
CTaHJAPTHBIMU PE3bOOBBIMU U3ICTUSIMHU (OOJITOM I IITTUIBKOK ).

KonrtponbHas pabora ouenuBaercs 10 Oanmamu.
Kpplmka ¢ KoprycoM COeQMHSETCS C MOMOINBIO IIMWIBKA W OOJTOB, HAa KAaXIBIH U3

KOTOPBIX OJIEBacTCs Iaiiba M HABUHYMBAETCS raiika. PaccuuTaTh MO YCIOBHBIM COOTHOIICHUSM
pasmepbl OonTa (INMWIBKH), TaWKW, MAWOBl W, HWCTIOJB3Yysl BBIHOCHOW JJIEMEHT, BBIYEPTHTH
YIPOILICHHOE HM300pa)KeHHWE COEAMHEHHs neTaneil OonToM (IIMMIBKOM). 3amucarh yCIOBHBIE
o0o3HaueHus OonTa (MIMUIBKHM), Talky, maidel. Macmrabd yeprexa 1:2. MacmTab BRIHOCHOTO
anemenTa 4:1. JluameTpsl OTBEpCTUIA B KPBILIKE 9 MM.

ZANMINMNININNNY




N
A
L

A-A
[ )

NN

LI

Konrtponsnas padora Ne3 «JletanupoBaHue yepTexa cOOPOUHON eTUHHUIIBD
Kontponbnas padota onienuBaercs 10 6annamu: 1-e 3amanue - 6 6amios; 2-¢ 3aianue - 4

oaJuia.
BemomaauTs 3-D Moaens neranu Ne 1. BeImosHUTE ceueHne cOOPOYHON UHUIIEI.

i M

= \\

KpoHuureiit o

=1 4
L :
— — | 6
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8.2. BonpochI /151 HUTOrOBOro KOHTPOJIsI 0CBOEHHSI TUCHHUIUIMHBI (1 ceMecTp — 3a4eT ¢ OLIEHKOI)

buner nns 3adera ¢ OIEHKOW BKJIIOYAET KOHTPOJIBHBIE BOMPOCHI MO paszaenam 1 — 3
paboueil mporpaMMbl JUCHMIIMHBI U COEepKUT 3 Borpoca. Bornpoc 1 — 10 6amos, Bompoc 2 —
20 6amnos, Bonpoc 3 — 10 Gamos.

1. Bugsl npoerupoBanus. OOpa3oBaHre OpPTOTOHAIBHOTO YepTeKa Ha OAHOMU, NBYX U

TpeX IIIOCKOCTAX Mpoekiui. Metoa Monxa.
2. Toctpouts 3-D mMonens npeaMera 3aJaHHOTO ABYMsI MPOEKIUSMU.
3. BBINOJHHUTE acCONMATUBHBIN YepTEXK NpeaMera mno 3-D moaenu.

IIpumep Ouiiera

«Ymeepoicoaro» Munucmepcmeo nayku u evicuieco 0opazosausi PO
3aBenyromuii kadeapoit Poccuiickuii XMMHUKO-TEXHOJOTHYECKUN YHUBEPCUTET HMEHU
UIITo JI. 1. MenaeneeBa
(lomKHOCT, HAUMEHOBANE KaeAPEI) WHKeHEPHOT0 MPOSKTHPOBAHUS TEXHOJIOTHIESCKOTO
B.M. Apucros 000pyaOBaHUS
(IToamucs) (M. O. damumns)
« » 2002 1. 22.03.01 Mamepuanogedenue u mexnoao2uu Mamepuanos

WnxenepHas M KoMIbloTepHas rpaduka — 1 cemectp

bujer Ne 1
1.Bunsl mpoennpoBanus. OOpazoBaHHE OPTOTOHAIBHOTO YepTe)ka Ha OJHOM, IBYX M Tpex
IJIOCKOCTSIX npoekuuii. Meton Mownsxka.
2. Iloctpouts 3-D Mozaens npeaMeTa 3aJaHHOTO ABYMsI IPOEKLIUSIMH.

)

700

@

655

3. BeINOJHUTE acCOUMATUBHBINA YepTEXK NpeaMera 1o 3-D mogenm.

8.3. BonpochI 1Jist HTOrOBOIr0 KOHTPOJIsI 0CBOE€HHS THCIUILIMHBI (2 ceMecTp — 3a4eT ¢ OLeHKOi)

buner ana 3auera ¢ OLEHKOW BKJIIOYAE€T KOHTPOJBHBIE BOINPOCHl MO paznenam 4 — 6
pabouel mporpaMMbl JUCIUIIIMHBI U cOMEpPXHUT 3 Bompoca. Bompoc 1 — 20 6amios, Bompoc 2 —
10 Gamnos, Bonpoc 3 — 10 6anos.

1. TIlo c6bopounomy uepTeKy U3AeNusl MOCTPouTh 3-D Momens aetanmm No

2. BBINOIHUTH aCCOLMATUBHBIN YepTek AeTanu no 3-D monenu.

3. BpINONHATH ceueHne COOPOYHON €TUHHUIIBI.
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IIpumep OunJiera

«Ymeepoicoaro» Munucmepcmeo nayku u evicuieco 0opazosatusi PO
3aBenyromuii kadeapoit Poccuiickuii XMMHUKO-TEXHOJOTHYECCKUN YHUBEPCUTET
HIITO uMmenu JI.. MenaeseeBa
(lomKHOCT, HAMEHOBANE KaeAPEI) Kadenpa nHKeHEPHOT0 MPOSKTHPOBAHHUS TEXHOJIOTHIESCKOTO
B.M.ApucrtoB 000pyaOBaHUS
(Iloamucs) (M. O. damumns)
« » 2002 1. 22.03.01 Mamepuanogedenue u mexnoao2uu Mamepuanos
WNnkeHepHasi 1 KOMIIbIOTepHasi rpadguka — 2 cemecTp

Buier Ne 1

1. Tlo cOopouHOMY YepTexXy U3AEHsI MOCTPOuTh 3-D Monens neranum Ne 2.

2. BBINOTHUTH aCCOIMATUBHBIN YEPTEX AeTau no 3-D Moaenu.
3. BBINOTHUTH ceueHne cOOPOYHON eNUHUIIBI.

[lonHblli TEpeYEeHb OLEHOYHBIX CPEACTB NPHUBEAEH B BHUAE OTAEIBHOTO
JIOKYMEHTA, SIBJISIFOIIETOCS] HEOThEMIIEMOM YacThi0 OCHOBHOM 00pa30BaTEIIbHON MPOTPaMMBL.
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9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pexomenayemas aureparypa
A. OcHoBHas1 JIMTEpaTypa

1. ApucroB B.M., Apucrona E.Il. Umxenepnas rpaduka. M.: [Tyts, Anbsiac, 2006. 256¢.

2. ApuctoB B.M. u np. OcHOBBI mocTpoeHus yepTexeit. YueoHoe nocodue. M.: PXTY,
2011. 168 c.

3.Knokosa A. H., Jlykuna FO. C. NnxenepHas rpapuka. Opranuzaiusi CaMOCTOSTEIbHON
pabotsl cTynenTta. YuebHoe nmocodue. M.: PXTY, 2019. 68 c.

3. ApucroB B.M., 3axapos C.JI., Jlykuna FO.C., KnokoBa A.H. Ueptexu cOOpOUHBIX
enuHuIl. MeToanvecKnue yKa3aHus K BBIMOTHEHHUIO JINCTA «COOpOUHBIH yepTexk». M.: PXTY uwm.
JA.N.Menneneena, 2019. 72 c.

b. lonojiHuTEeILHAA TUTEPATYpPa

1. ITonoBa I'.H., Anekcees C.}O. MammunoctpoutensHoe uepuenue: CnpaBoynuk. C.-I1.:
Mammnoctpoenue, 2008. 447 c.

2.Crannmaptel ECK: TOCT 2.101-68; 2.102-68; 2.103-68; 2.108-68; 2.109-68; 2.114-
70; 2.118-73; 2.119-73; 2.120-73; 2.301-68; 2.302-68; 2.303-68; 2.304-81; 2.305-2009; 2.306-
68;2.307-68; 2.311-68; 2.312-72; 2.313-68; 2.317-69; 21.001-77.

3. KnokoBa A.H., Kinoxosa E.}O. Komnsiorepnas rpaduka. JlabopaTopHbIil IPaKTHKYM.
M.: PXTYVY, 2010. 52 c.

9.2. PexomeHayeMble HCTOYHUKYU HAYYHO-TeXHHUYECKOH nHpopManuu
— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIHUSIM.
— Ilpe3eHTanuu K JEKIUAM.
— MeTtoanyeckne peKOMEH IallU| 110 BBITIOJIHEHUIO JIA0OPATOPHBIX PabOT.

Hay4HO-TeXHHUYECKHUE KYpPHAITBI:
— Kypnan «Hayka u obpazoBanue» Harmonanbnsiii mudpoBoi pecypc PYKOHT:
https://rucont.ru/catalog/101836

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHH S JUCHUNIMHBI

Z[Jlf[ peain3anuun pa6oqel71 nporpaMmbl IMOATOTOBJICHBI CICAYIOIINUE CPEACTBA obecrieueHUs
OCBOCHHA JUCHUIIINHBI:

- KOMITBIOTEPHBIC MTPE3CHTAIINN WHTEPAKTUBHBIX JICKIHA — 8, (0011ee uncino ciaiiaoB — 286);

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOT U
NCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Nndpopmanmonno-oubnuoreunsiii  uentp (MBL) PXTY wum. JI. W. Menneneesa
oOecrieunBaeT  HMHMOPMALMOHHYIO  TOJJCPXKKY  BCEM  HANpaBlIEHUSM  AESITEIbHOCTU
YHMBEpPCHUTETa, COJCHCTBYeT MOJATOTOBKE BBICOKOKBATM(DHUIMPOBAHHBIX  CHEIMAIHCTOB,
COBEPIIICHCTBOBAHUIO YUEOHOTO TpoIlecca, HAyYHO-HCCIICIOBATEIHLCKONH PaOdOThI, CITIOCOOCTBYET
pa3BUTHIO TPO(ECCHOHANBHOM KyIbTYphl OYAYIIEro CIeHUAINCTA.

Crpykrypa U coctaB OMOIMOTEYHOrO (hOHIA COOTBETCTBYET TpeboBaHmsM [IpumepHOro
MOJIOKEHUsT O (GopMUpOBaHUU (POHIOB OHOTMOTEKH BBICIIETO YYEOHOTO 3aBEICHUS,
YTBEP)KJICHHOTO TMpuKazoM MwuHoOpazoBanuss u Hayku ot 27.04.2000 r. Ne 1246. UBI]
yHHMBEpCHTETa OOeCIeyrBaeT OOYyYaIOIMXCs OCHOBHOW Y4eOHOH, yueOHO-METOJUYECKOW H
HAay4YHOU JIUTEPATypOil, HEOOXOIUMOM JIJIsl OpraHU3aIMK 00pa30BaTEILHOTO IMpoIlecca M0 BCEM
TUCITUINIMHAM ~ OCHOBHOM 00pa30BaTeNbHOW MPOTrpaMMBI M TapaHTHPYET BO3MOXKHOCTH
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KayeCTBEHHOI'O0 OCBOEHHMsI OakajaBpamMH o00pa3oBaTeIbHOW MPOrpaMMbl IO HAIpPaBIECHUIO
noarotosku 22.03.01.

O6mmit 06eM MHOTOOTpacaeBoro ¢pouaa MBI cocraBmser 1719785 sk3. Ha 01.01.22.

®onx yueOHOH M y4eOHO-METOAWYECKOM JHUTepaTypbl YKOMIUIEKTOBaH II€YaTHBIMU U
3JICKTPOHHBIMH M3JaHUSAMU U3 pacyeTa 50 3k3. Ha kaxapie 100 oOydarommxcsi, a Jyisi TUCIUTUTHH
BapHaTUBHON 4acTH 00pa30BaTeIbHOI MPOrpaMMBl - 1 9K3. Ha OHOTO 00Y4YaIOLIETOCs.

®oHA  JTOMOJHUTEIBLHOW  JIUTEpPaTyphl  BKJIIOYAET TIOMHUMO YYEOHOW  JIMTEpaTyphl
ounmanbHele, CcrnpaBoYHO-OMOIMOrpaduyeckre, CrENUATN3UPOBAHHBIE OTCUYECTBEHHbIE U
3apyOexKHbIe IepuoAnYecKre U HHPOPMAIIMOHHBIEC U3/1aHus.

NnpopmaninoHHO-OMOMMOTEUHBI  IEHTp  OOECleYMBAaeT  CaMOCTOSTEIbHYIO  paboTy
CTYJEHTOB B YHMTAJBHBIX 3aJ1aX, NMPEAOCTABISIS MIHUPOKHUIA BBHIOOP JUTEPATyphl MO aKTyalbHBIM
HalpaBJICHUSM, a TaKkKe OOecmeynBaeT JOCTYN K NpoQecCHOHATIbHBIM 0a3zaM JaHHBIX,
MH(OPMaLIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnpiii oOydatomuiicss o0ecrieueH CBOOOIHBIM JIOCTYIIOM M3 JIFO0OH TOYKH, B KOTOPO
uMeeTcs JocTyn K ceth MHTepHET M K 3neKTpoHHO-OuOimoreunoit cucteme (OBC)
YHUBepcuTeTa, KOTOpas COJCPKHUT pas3IMyuHble M3/JaHUS 10 OCHOBHBIM H3Y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIaIaTesIMUA YIEOHOU M ydeOHO-
METONYECKOMN JIUTEPATYPBHI.

Jlnst  Gonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopManroHHoro obciyxuBanus B MBIl peanuzoBaHa TeXHOIOTHS DIEKTPOHHOM TOCTABKU
JTOKYMEHTOB.

[TonHbIit TepedeHb AIIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYpCOB, HCIOIb3yeMbIX B
nporecce 00y4YeHus, MpeACTaBiIeH B OCHOBHOM 00pa30BaTEIbHOM IporpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cooTrBeTcTBHU C yqe6HBIM IJIAHOM 3aHATUA MO AUCHUIINIMHC TIPOBOASATCA B (bopMe
JIEKIIHMH, TaOOPaTOPHBIX padOT U CAaMOCTOSITEIFHOM paboTHl OakaIaBpa.

11.1. O6opynoBanue, He0OX0aUMOe B 00pa30BaTeJIbHOM IpoLecce:
JlexnonHast yueOHasi ayTUTOpHs M yuyeOHasi ayIMTOPHs JJIsl IPOBEACHUS MTPAKTUYECKUX
3aHsATUN  (depTexHbiii  3am). KommbprorepHsiii  kmacc.  [lepcoHallbHBIE  KOMIIBIOTEPHI,
YKOMIUIEKTOBaHHble npourpeBaTesnsMu CD u DVD, npunTepamum U  nporpaMMHBIMU
CpencTBaMu; KOIMMPOBAJIbHBIE AINIAPAThI; JIOKAJIBHASI CETh C BBIX0/10M B VIHTEpHET.
bubnmoreka, umeronias pabodyre MecTa, OCHAILICHHbIE KOMIBIOTEPAMU C JOCTYIIOM K
0a3aM aHHBIX U BBIXOJIOM B MIHTEpHET.

11.2. YueOHO-HATASAAHBIE TOCOOHUS:
NupopMalmOHHO-METOIUYECKUE MaTephalbl: y4deOHble IOCOOMS 1O JUCLUUIUIMHE;
pa3IaTOYHBIA MaTepual K pa3zernaM JICKIIMOHHOTO Kypca.

11.3. KoMmnb1oTepbl, HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aANNIAPATHO-
NMPOrpaMMHBbIE U ayANOBU3YaJIbHbIE CPEACTBA:
[IepcoHanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,
OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KONUPOBaJIbHBIE allapaThl; JOKAJIbHAS CETh C BBIXOJ0M B VIHTEpHET.

11.4. IleyaTHbIE U 3JIeKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALIMOHHbIE PeCyPChI:
HNupopMalnoOHHO-METOUYECKUE MaTepuaibl: y4deOHble IOCOOMS 1O JUCLUUIUIMHE;
pa3IaTOYHBIA MaTepuall K pa3zienaM JICKIIHOHHOTO Kypca.
DJNEeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpPCHl: AIEKTPOHHBIE MPE3CHTAIMH K paszenam
JEKIIMOHHOTO Kypca; y4eOHO-METOIMYECKHE pPa3padOTKH B 3JIEKTPOHHOM BHUJE; CIIPABOYHBIC
MaTepHajbl B IIEYaTHOM M 3JIEKTPOHHOM BHUE MO MO TeMaM Kypca («boitoBoe coenuHeHuey,
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coearHeHue», «COOpOUHBIN YEPTEX»).

11.5. IlepeyeHb JJMIEH3HOHHOT0 POTPAMMHOI0 00ecredYeHHs

Cpok
Ne Hanveriopane PexBusutsl KonunuecTBo OKOHYaHUs
IPOTPaMMHOTO . .
n/n JIOTOBOpPA TIOCTaBKH JTUTCH3U N JNeHCTBUS
MPOJIYKTa
JMIICH3UU
1 0365ProPlusOpenFclty Kontpakt Ne 28- OxBaThIBaeT Bce 12 mecsieB
ShrdSvr ALNG SubsVL 355A/2020 ot APM (exxeromHOE
OLV E 1Mth Acdmc AP 26.05.2020 YHuBepcurera MpOIJICHNE
AddOn toOPP HOJIIIHCKH C
IpaBOM
[IpunoxeHus B cocTaBe nepexo/a Ha
MMOAIUCKH: OOHOBJIEHHYIO
Outlook BEPCHUIO
OneDrive MPOJIYKTA)
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
2 [Taker MS Office 2019 KonTpaxt Ne 28- OxBatbIBaeT Bce 12 mecsnes
Standard 359A/2020 ot APM (exeromHoe
26.05.2020 VHuBepcuTeTa IPOJIEHHE
MOJIMTUCKH C
IPaBoOM
nepexojia Ha
OOHOBIEHHYIO
BEPCHUIO
IIPOJYKTa)
3 WINHOME 10 Russian KonTpaxt Ne 28- OxBatbIBaeT Bce 6eccpouHo
OLV NL Each 355A/2020 ot APM
AcademicEdition 26.05.2020 VHuBepcuTeTa
4 Kommnac-3D v18 na 50 KonTpakt Ne 28- | 2 nuueH3uu Ha OeccpovYHO
Mmect. [IpoekTupoBanue 359A/2020 ot y4eOHBIA KOMIT-
Y KOHCTPYHPOBAHUE B 26.05.2020 JIEKT IpOrpam-
MAaIUHOCTPOCHHUH, MHOTO o0ecreye-
JIMIICH3HUS. HUS IS IPOEKTH-
POBaHWMS 1 KOHCT-
PYUPOBaHUS B
MaIIMHOCTPOCHHH,
paccuMTaHHBIC HA
akTuBanuio Ha 50
MECT Kax/iasl.
VY4eOHBIN KOMIUIEKT KonTpakt Ne 90- | 2 nuueH3uu Ha 6eccpodHo
Kommac-3D v 19 na 50 1335A/2021 ot y4eOHBIA KOMII-
mect KTIIIT 07.09.2021 JIEKT Iporpam-

MHOTr0 o0ecrieye-
HUS JIJIS IPOEKTH-
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POBaHHMS M KOHC-
TPYUPOBAHHUS B
MalIMHOCTPOCHUH,
paccunMTaHHBIC Ha
aKTHBaIuio Ha 50
MECT KaXKIasl.

5 AutoCAD 2019

Freeware for 1 (ogna) JauuLEH- 12 Mecs1ieB

educational 3usl Ha Yy4eOHBIH | (exerogHoe

institutions KOMIUIEKT TpOT- | MPOIJICHHE
paMMHOTrO  0bec- IIOAITNCKH C
MEUCHMS IS IpaBOM
MIPOEKTUPOBAHHUS nepexojia Ha
paccunTaHHas Ha | OOHOBJICHHYIO
AKTHBAIIHIO Ha BEPCHIO
125 pabounx IIPOJYKTa)
MECT.

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA TPOT'PAMMBbI

HaumenoBanue monyiei

OCHOBHBIE TOKA3aTEN OLIEHKHU

Dopmbl Hu METObI
KOHTPOJIS U OLIEHKU

Paznen 1.
OO6mue npaBuia
BBITIOJIHEHHS YEPTEXKEM.

3Haer: Onenka 3a rpaduueckue
npaBWia M YCIOBHOCTH  TpH | paboTHI, OLIEHKa 3a
BBHITIOTHEHUH YEPTEKEN; KOHTPOJIBHYIO paboty,
OCHOBHBIC BUJIBI rpadUUecKrX | OIICHKA Ha 3a4eTe.

MH(POPMAIIMOHHBIX CHCTEM, 0a30BYIO
rpaguIecKyto CHUCTEMY,
UCTOJIBb3YEMYIO B yUeOHOM IpoLecce.
Ywmeer:

BBIMOJHATD M YUTaTb  UYEPTEXKHU
TEXHUYECKUX M3JENHA €  y4EeTOM
JEUCTBYIOLUX CTaHAAPTOB;
HCII0JIb30BaTh CpencTBa
KOMIIBIOTEPHOU rpapuKu TUTSE
N3TOTOBJICHUSI 3D-mopenei,
aCCOLIMAaTUBHBIX YEPTEIKEH.

Bnaneer:

crioco0amMu U IpueMaMu U300paskeHUs
IIPEIMETOB Ha IJIOCKOCTH;
rpaduueckoil cucremoii «Kommacy.

Paznen 2.
IIpoenupoBanue
reoOMeTpUUIecKuX puryp.

3Haer:

Omnenka 3a rpaduyecKue

CHOCOOBI otoOpakeHust | paboTHI, OLICHKa 3a
MPOCTPAHCTBEHHBIX dbopm Ha | KOHTPOJIBHYIO pabory,
TUIOCKOCTH; OLIEHKA Ha 3ayerTe.

BUIBl CHUMMETPHH T'€OMETPHYECKUX

uryp;

OCHOBHBIC BUJIBI rpaduIecKux

MH(POPMAIIMOHHBIX CHCTEM, 0a30BYIO
rpaguvIecKyto CHUCTEMY,
UCTOJIb3YEMYIO B yUeOHOM IpoLecce.
Ywmeer:
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BBIIIOJHATL W YWTaTh  YEPTEKHU
TEXHUYECKUX M3ACIUA C  y4yeToM
JNEUCTBYIOIUX CTaHIapTOB;
HCIIOJIb30BaTh cpenacTBa
KOMIIBIOTEPHOM rpaduku JUTSE
HU3TOTOBJICHUSI 3D-mopeneid,
aCCOIMATUBHBIX YEPTEKEH.

Bnaneer:

croco0aMu ¥ IprueMaMu U300paKeHus
MPEIMETOB Ha MJIOCKOCTH;
rpadgudeckoit cuctemont «Kommacy.

Pazpnen 3. 3Haer: Onenka 3a rpaduueckue
N3o0pakenus CrocoObI oTOOpakeHus | paboTHI, OIICHKA 3a
npenmeroB 1o ['OCT | mpocTpaHCTBEHHBIX bopm Ha | KOHTPOJIBbHYIO paborty,
2.305-2009. H3zpennuss u | IIIOCKOCTH; OIICHKA Ha 3aYeTe.
KOHCTPYKTOPCKHE npaBWJia ¥ YCIOBHOCTH  TIPHU
JIOKYMEHTBI. BBITIOJTHEHUH YepTEkKel;

BUJBl CHMMETPUU T'€OMETPHUYECKUX

uryp;

BUJBI M3JCIUNA W KOHCTPYKTOPCKHX

JOKYMEHTOB.

Ywmeer:

BBIMOJHATh M YUTaThb  YEPTEKHU

TEXHUYECKHX U3JNHA C y4eTOM

JNEHUCTBYIOIUX CTaH/IapTOB;

BBIMIOJHATh M YHATaTh  CXEMBI

TEXHOJIOTHYECKHUX MPOIECCOB.

Bnaneer:

croco0aMu ¥ TprueMaMu U300paKeHus

MIPEIMETOB HA MIOCKOCTH.
Paznen 4. 3Haer: Omnenka 3a rpaduyecKkue
N300paxkenust geraneit u | crocoos 0TOOpaxeHus | paboThI, OILICHKA 3a
UX COCTMHEHUH. MIPOCTPAHCTBEHHBIX bopm Ha | KOHTPOJIbHYIO paborty,

IJIOCKOCTH; OlICHKa 32  KYPCOBYIO

mpaBWjia ¥ YCJIOBHOCTHM  TIpH | paboTy, OllEHKa Ha 3a4eTe.

BBIITOJIHCHUM YEPTEXKEM;

BUABl W3JCIUH U KOHCTPYKTOPCKHX
JTOKYMEHTOB;

OCHOBHbIE BUJIbI rpagu4ecKux
MH(POPMAIIMOHHBIX CHCTEM, 0a30BYIO
rpagu4IecKyto CHUCTEMY,
UCTOJIb3YEMYIO B yUeOHOM IpoLecce.
Ymeer:

BBIIOJIHATL M 4YUTaThb  4EPTEKU
TEXHUYECKUX M3JENHA €  y4EeTOM
JEUCTBYIOLIUX CTaHAAPTOB;

BBIMIOJHATD M YHATaThb  CXEMBI

TCXHOJIOTHYCCKUX ITPOLCCCOB;

HCIIOJIb30BaTh cpencTBa
KOMIIBIOTEPHOU rpaduKu TUISL
N3TOTOBJICHUSI 3D-mopenei,

ACCOLIMAaTUBHBIX YEPTEIKEH.
Bnaneer:
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croco0aMu ¥ TprueMaMu U300paKeHus
MPEIMETOB Ha MJIOCKOCTH;
rpadgudeckoit cuctemont «Kommacy.

Pazpnen S. 3Haer: Onenka 3a rpaduueckue
Yeprexu COOpPOYHBIX | CIIOCOOBI oToOpakeHus | paboTHI, OIICHKA 3a
€AMHHIL. IIPOCTPAHCTBEHHBIX dopm Ha | KOHTPOJIBbHYIO pabory,

IJI0CKOCTH; OlIGHKa 32  KYPCOBYIO

mpaBWJia ¥ YCIOBHOCTH  TpH | paboTy, OIleHKAa Ha 3a4eTe.

BBITIOJTHEHUH YEePTEKEH;

OCHOBHBIE BU/IBI rpaduuecKux

WH(POPMAITMOHHBIX CHCTEM, 0a30BYIO

rpadu4ecKyto CUCTEMY,

HCIOJIb3YEeMYIO0 B y4eOHOM Mpoliecce.

YwMmeer:

BBIMOJHATh M YUTaTb  YEPTEKHU

TEXHUYECKHX U3JENHA C y4eTOM

JNEHUCTBYIOIUX CTAH/IapTOB;

UCIIOJIb30BaTh CpencTBa

KOMITbIOTEPHOM rpaduxu TUISt

HU3TOTOBJICHUSI 3D-mopeneid,

ACCOIMATUBHBIX YEPTEKEH.

Bnaneer:

croco0aMu ¥ IprueMaMu U300paKeHuUs

MPEIMETOB Ha MJIOCKOCTH;

rpadudeckoii cuctemont «Kommacy.
Paznen 6. 3Haer: Onenka 3a rpaduueckue
Komnreiotepnast OCHOBHbIE BU/IBI rpaduyeckux | paboThl, OLICHKA 3a
rpaduka. MH(POPMALIMOHHBIX CHCTEM, 0a30BYIO | KOHTPOJIHHYIO pafory,

rpaguIecKyto CHUCTEMY,
UCTOJIb3YEMYIO B yUeOHOM IpoLecce.
Ywmeer:

BBIMIOJHATE M YUTaTb  UYEPTEXKHU
TEXHUYECKUX M3JENMA €  y4EeTOM
JEUCTBYIOIUX CTaHAAPTOB;
HCII0JIb30BaTh CpeacTBa
KOMITBIOTEPHOU rpaduKu TUTSE
N3TOTOBJICHUSI 3D-mopenei,
aCCOLIMAaTUBHBIX YEPTEIKEH.

Bnaneer:

crioco0amMu U MpUeMaMu U300paskeHUsI
IIPEIMETOB Ha MJIOCKOCTH;
rpaduueckoi cucremoit «Kommacy.

OIICHKA Ha 3a4CTC.

13. OCOBEHHOCTH OPTAHU3AIIMN OBPA30OBATEJIBHOI'O ITPONECCA I
NHBAJINJIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyuenue

WHBAJINUI0B

n JHg ¢ OIrpaHMYC€HHBIMU

OCYILIECTBJISIETCS] B COOTBETCTBHH C:
— IlopsakoM opraHuzanuy U OCYLIECTBICHHMsS OOpa30BaTEIbHOM JESITEIbHOCTH IIO
o0Opa3oBaTeNbHBIM TpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMMmaM CIEHUAINTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);
— Ilonoxennem o Ilopsake opraHu3anmuu M OCYIIECTBICHHS 00pa30BaTeNbHON
NeSITEIbHOCTH 10 00pa30BaTeNIbHBIM IIporpaMMaM — MporpammamM OakajgaBpuaTa, MporpamMmmam

BO3MOXXHOCTSIMH

3JI0POBBS
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cHelnuanureTa, MporpaMMaM MarucTpaTtypel B PocCHHCKOM — XMMHMKO-TEXHOJIOTHYECKOM
yHuBepcurere umenu JI.MI. MenneneeBa (yTB. pelIEeHMEM YUYEHOTO COBETa YHHBEPCUTETA OT
28.06.2017, mpoTtoxo Ne 9);
— MeroanyeckMMH PEKOMEHIAIMSIMUA TI0 OpraHM3aludd 00pa3oBaTeIbHOIO Ipolecca
JUIsi  OO0y4eHHMs] HHBAJTUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30oBaTEeNbHBIX OpPraHU3alUAX BBICIIETO O00pa3oBaHMA, B TOM YHCIE OCHAIICHHOCTU
o0OpasoBarenbHOro mpoliecca (yTBEPKICHBI 3aMmecTuTenieM MunucTpa o6pa3oBaHusi U Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI
«MHxeHepHas U KOMITbIOTEpHAas rpaduka»
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
HanpasseHus 22.03.01 MarepuanoBeneHne U TEXHOJIOTUU MaTepUaloOB

dopma 00yueHus: OUHASA

Howmep
U3MEHEHUs/ Copep:xaHue JOTOTHEHUS/U3MEHEHUSI OcHoBaHUE BHECEHUS
JOITOJIHCHU A I/I3MeHeHI/I$I/ JOITIOJIHCHUA
1. IIPOTOKOJI 3aceaHusl Y YeHOro

coBseTta No oT
« » 20 T

MIPOTOKOJI 3aceaHusl Y YeHOTO
coBseTta No oT
« » 20 1.

MIPOTOKOJI 3aceaHusl Y YeHOTO
coBseTra No oT
« » 20 T

MIPOTOKOJI 3aceaHusl Y YeHOTO
coBseTta No oT
« » 20 T




MuHHMCTEepCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepauun
denepajibHOE TOCYAaPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKaeHne
BbICILIEr0 00pa3oBaHus
«PoccuiicKui XMMUKO-TEXHOJIOTHYeCKUI YHUBEPCUTET
umenu JI.1A. MenpaeneeBa

«YTBEPXIALIO»

W.o. mpopekTopa 1o yueOHoi paboTe

C.H. ®unaros
«25» mas 2022,

PABOYAS ITPOT'PAMMA JTUCIIAITIMHBI

«OCHOBBI TEXHHYECKOT'0 PeryJMpPOBAHUS M METPOJIOT UM

Hanpasaenue noarorosku 22.03.01 «MarepuajioBeJieHue M TEXHOJIOTUS
MAaTEPHAJIOB»

HpO(l)I/I.]'IL NOoArOTOBKMU - «IJIEKTPOXMMHS B MATEPHAJIOBEACHUN)

KBanudukauus «dakaaaBp»

PACCMOTPEHO U OAOBPEHO
Ha 3aceIaHuy MeToanYecKoil KOMHUCCUH
PXTY uwm. JI.1. Menaeneena
«25» mast 2022 T.

[Ipencenarens H.A. MakaposB

MockBa 2022



[Iporpamma cocraBieHa: K.T.H., JOIEHTOM Kadeapbl HHHOBAIIMOHHBIX MAaTEPHAJIOB M 3aIIUTHI OT
kopposuu C.I'. Komaposoit

[Tporpamma paccmMoTpeHa 1 0100peHa Ha 3aceJaHuU Kadeapbl THHOBALMOHHBIX MaTEpUAJIOB U
3alUThl OT Koppo3uu «12» anpens 2022 r., npotokon Ne 8



1. HEJIb ¥ 3AJJAYY TUCHMUTIINHBI

[Iporpamma cocTaBlieHa B  COOTBETCTBHM ¢  TpeOoBaHusMu  DexepaibHOrO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBHICIIET0 OOpa3oBaHHs — OakalaBpHar IO
HanpasieHuto noarotoBku 22.03.01 «MarepuanoBeneHue W TEXHOJIOTHS MaTEpHATIOBY,
peKoMeHAAUUsAMU MeTOoIM4YecKOil KOMHUCCHMM M HAKOIUIEHHBIM OIIBITOM  IPENoJaBaHUs
JTUCLUIUIMHBL Kadeapoil MHHOBAIMOHHBIX MaTEpUallOB M 3aIIUTHl OT Koppo3uu. [Iporpamma
paccuMTaHa Ha U3y4eHUe JUCLUIUIMHBI B TCYUEHUH OJIHOTO CEMECTpA.

JqucuummmHa «OCHOBBI TEXHHYECKOI0 PeryJIMpoOBaHUsl H METPOJIOTrHM» OTHOCUTCS K
00s13aTeNIbHOM YacTH AUCUUILIMH y4eOHOro u1aHa. [IporpaMmma TUCIUIUTMHBI PEATIONAraeT, 4To
oOyyaromuecs UMEIOT TEOPEeTHUECKYI0 M TPAKTUYECKyI0 MOArOTOBKY B 00jactu (hU3HKH,
MaTE€MaTUKH, OCHOB SKOHOMUKHU YIIPaBIECHUs IPOU3BOJACTBOM, IIPABOBEICHMUS.

Henabo aucHuMIMHBI - (OpMHpPOBaHHE HABBIKOB HCIIOJIB30BAHHUS COBPEMEHHBIX
MHCTPYMEHTOB TEXHHUYECKOTO PEryJMpOBaHMs, MpPaBUJI M MIPHUHIHUIIOB 3aKOHOJATENbHOM U
MIPUKJIAHON METPOJIOTHH.

3agayamMu JMCHUILVIMHBI SBISIIOTCS OCBOCHUE O0YUYaIOIIMMUCS OCHOB 3aKOHOIaTeIbHON
Y IIPUKJIAJHON METPOJIOT MU, METOJOB TEXHUUYECKOTO PETYJIMPOBAHMUSL, BKIIIOYAs CTaHAAPTU3ALIMIO,
HOJATBEPXKJIEHHE COOTBETCTBHS, JOOPOBOJIBHYIO CEpTH(HKAIMIO, TpaBHia aKKpEAWTAIHH,
IPOIIECCOB Pa3pabOTKM HOPMATHBHBIX JOKYMEHTOB; IPOBEIEHHUS aHaln3a JIOKyMEHTAllUd Ha
COOTBETCTBUE TPEOOBAaHUAM CTaHIAPTOB; BHIPAOOTKE Y CTy/IEHTa HAaBbIKA IMOATOTOBKH MPOEKTOB
OTYETHBIX JTOKYMEHTOB.

[ens u 3amaum Kypca TOCTUTAIOTCS C TTOMOIIIBIO:

— O3HAaKOMJICHUS C 3aKOHOJATEIbHON U HOPMATUBHOW 0a301 TEXHHUECKOTO PETYIMPOBAHUS
U METPOJIOTUH;

— HW3y4YEHHs  MEKIAYHApOAHBIX W  HAMOHAIBHBIX  CTAaHIAPTOB,  HOPMAaTUBHBIX,
UH(POPMALIMOHHBIX M CIIPABOYHBIX MATEPUAJIOB;

— O3HAKOMJICHMS C IPABWIAMM IPOBEACHUS INPOLEAYP IMOATBEPKICHHUS COOTBETCTBUSA U
npaBUIaMy pa3pabOTKU MPOEKTOB HOPMATUBHBIX JJOKYMEHTOB.

JucuumnuHa «OCHOBBI TEXHUYECKOTO PETYJIMPOBAHUS U METPOJIOTUN» IMpEnojaercs B 5
cemectpe. KoHTponb yclieBaeMOCTH CTYJIEHTOB BEIETCS MO NPHUHITON B YHUBEPCHUTETE
pEUTHUHTOBOI CUCTEME.

Pabouas mporpamMma JIUCHUIUIMHBI MOXET OBITh peajn30BaHa C IPUMEHEHHEM
AIIEKTPOHHBIX O00pPa30BaTENbHBIX TEXHOJOTHMH M 3JIEKTPOHHOIO OOYyYEHHUS IOJHOCTHIO WM
YaCTUYHO.



2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHDbI

W3ydenne MUCHMIUIMHBI HANpaBiICHO HAa MPUOOpETEHHE CIEeIYIOIUX KOMIIETEHIMH U
UH/INKATOPOB UX AocTiwkeHus: OOmenpodeccuoHanbHble KOMIETEHIIMM ¥ HWHAMKATOPhI UX

JOCTHIXCHMUA:

HaumenoBanue
KaTeropuu Kon n HaumeHnoBanue Kon 1 HanMeHOBaHME HHIUKATOPA
(rpymibr) OIIK noctuxenust OITK
OIIK
OIIK-1 CnocobGen | OIIK-1.1 ~ Ob6nagaer  cucTeMaTHYECKUMU
pemiarhb 3a1a4y, | 3HAaHUSIMM B 0o0JacTM  MaTeMaTHYeCKOTo
OTHOCSIIIHECS K | aHamM3a, MOJICIIUPOBAHMUS, ECTECTBCHHBIX HAYK
npodheccCHoHATBLHOM ¥ OOIICMH)KEHEPHBIX JUCIHILINH;
JESITEIIbHOCTH
IIpumeHeHue ’ OIIK-1.2. YMmeer pewiartb 3a/1a4u,
IPUMEHSIS METO/IbI .
(byHIaMEHTaIbHBIX OTHOCSIIIHECS K npodeccroHabHOM
. MOJICITUPOBAHMS,
3HaHUH NeSITeTbHOCTH, pUMEHSIS METO/IbI
MaTeMaTHIECKOTO
MOJICITUPOBAHMS, MAaTEeMaTHYECKOTO aHalln3a,
aHam3a,
€CTeCTBEHHOHAYYHBIE H  OOLICHH)KCHEPHBIE
€CTeCTBEHHOHAYYHBIC H
3HaHUS,;
00IIIeNH)KEHEPHBIC
3HAHWSL.
OIIK-2 Cnocoben
y4acTBOBATb B OIIK-2.1 3HaeT OCHOBHI MPOCKTHPOBAHHMS
IIPOCKTHPOBAHMH TEXHUUYECKUX OOBEKTOB, CUCTEM H
TEXHUICCKHUX TEXHOJIOTUIECKUX TPOIECCOB;
T 00BEKTOB, CUCTEM U
CXHUHCCKOC TeXHOTOIHIECKIX OI1K-2.2 Bnageer MeTomamMmu
MIPOEKTUPOBAHHE MPOIECCOB € YIETOM MPOSKTUPOBAHUS TEXHUYECKUX OOBHEKTOB,
5 KOHOMIYECKIX CHCTEM M TEXHOJIOTUYECKUX MPOIECCOB C
2
S KOIOIMIECKIX YYETOM 3KOHOMHYECKHX, IKOJIOTHUECKHX,
2
COLMATBHBIX M Apyrux | COUMAIbHBIX H IPYTHX OTpaHUYCHUH.
OTpaHUYECHUU.
OIIK-4 Cniocoben
IPOBOJIUTH U3MEPCHUS
1 HaOmoeHus B chepe
VcronbsoBanue | npodyeccHOHATbHOT OIIK-4.1 3HaeT OCHOBBI METPOJIOTUHU U
HHCTPYMEHTOB H | JIESTEBHOCTH, MaTeMaTHYECKOW CTATUCTHKHY;
o0opyIoBaHUs o0pabaThIBaTh 1
NPEICTaBIIATh
IKCIEPUMEHTAIbHBIC
JTAHHBIC.




IIpumeHeHue
MIPUKJIAHBIX
3HAHUU

OIIK-7 Cnocoben
AHATU3UPOBATH,
COCTaBJIATH U
MPUMCHSITH
TEXHUYECKYIO
JIOKYMEHTAITHIO,
CBSI3aHHYIO C
npohecCHOHATBLHOM
JIEATEIIbHOCTRIO, B
COOTBETCTBUH C
JNEUCTBYIOIUMU
HOPMAaTHBHBIMHU
JIOKYMEHTaMH B
COOTBETCTBYIOIIEH
OTpaciu.

OIIK-7.1 3HaeT HOpMBI U MpaBUIIA
COCTaBJICHUS] TEXHUYECKOW JOKYMEHTAIlUU B
obyactu cBoelt mpodeccuoHaTbHON
NeSITEIbHOCTH;

OIIK-7.2 YMmeeT coCTaBIATh U aHAIN3UPOBATh
TEXHHUUYECKYIO IOKYMEHTAIIHIO, CBSI3aHHYIO C
npo¢eCCHOHATLHOMN 1EATEbHOCTHIO;

OIIK-7.3 YmeeT ucnosib30BaTh TEXHUYECKYIO
JOKYMEHTAIMIO, CBSI3aHHYIO C
npodeccuoHaNbHOM e TEIbHOCTHIO, B
COOTBETCTBUHU C ICUCTBYIOIIUMU
HOPMAaTHBHBIMH JJOKYMEHTAMH B
COOTBETCTBYIOLIEH OTPACIH.




B pesynbrare u3ydeHus AUCHHUILTAHBI CTYICHT OakajaBprara J0KCH:
3namep
-COBPEMECHHBIC TCHICHIINN PA3BUTHS TEXHUKHA U XUMHUYCCKOW TEXHOJIOTHH;
-COBpPEMEHHBIE METO/Ibl U3MEPEHUS (PU3NKO-XUMHUECKUX TOKa3aTesel U UX MOrpeIHoCTeH;

- 3aKOHOJATENIbHYI0, OPTaHU3ALMOHHYI0, HAyUYHYIO M TEXHUYECKYI0 OCHOBBI OOeCTIieueHust
€MHCTBA U3MEPEHUN U CTaHIapTU3ALINU.

Ymemo:

-IIPUMEHATH METO/IbI ¥ UCIIOJIb30BaTh MIPUHIIMIIBI CTAaHAAPTU3ALNH ITPU pa3pabOTKe HOPMATHBHBIX
JIOKYMEHTOB;

-IIPUMEHSATH Ha npakTuke deepanbHble 3aKOHBI U MEXAYHApOIHbIE PEKOMEHIAINN B 00IacTu
METPOJIOTHH U TEXHUYECKOTO PeryIUpOBaHUS;

-IPUHUMATh Yy4YacTHE B IIpoleccax IOATBEPXKICHHUS COOTBETCTBUS PA3HOIO YpPOBHs-
AKKpEeIUTALMH, IPUEMKE, DKCIIEPTU3E, JIMLICH3UPOBAHUH, TOCKOHTPOJIE U HAA30DE;

-HCMOJb30BaTh ~ TEXHUYECKHE  CpPEACTBAa  JUIsl  HM3MEPEHUs  OCHOBHBIX  I[apaMETpPOB
TEXHOJIOTMYECKOT0 MPOIeCcca, CBOMCTB ChIPbs U MPOIYKIUH.

Bnaoemo:

-HaBbIKaMH1 OCYIICCTBJIATH ITIOUCK, KpI/ITI/I‘-IGCKI/Iﬁ AHAJIU3UPOBATb U CUHTC3UPOBATH I/IHq)OpMaI_II/IIO,
IMPUMCHATH CHUCTEMHBIHN noaxod AJid pCUICHUA MOCTABJICHHBIX 3a4a4;

-HaBBIKAMHM TIOMCKAa HY)XHBIX HCTOYHHKOB WH(OPMAIMM W JaHHBIX, BOCIIPOHU3BOJIHTH,
aHAJTM3UPOBATh, 3ATIOMUHATH U MepeaBaTh HH(HOPMAIIHIO C KCIIOJIb30BaHHUEM U (POBBIX CPEICTB,
a TaKXe C TOMOIIbI0 AJITOPUTMOB IPH PadOTEe C MOJYYCHHBIMH M3 PA3JIMYHBIX HCTOYHHKOB
JAHHBIMU C 11eJ1bI0 A((HEKTUBHOTO UCIIOIB30BaHUS MMOTYyUYeHHON HH(OpMAIuu

3. OFBEM JJUCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Bun yuebHoii paboThl ObbemM AMCIUTIHHE!
3E Akaj. u. Actp. 4.

O01mast Tpy10eMKOCTh

UCIUTILITUHE] 2 72 54
KonrtaktHas paboTa -

ayIUTOPHBIC 3aHATUSA: 0,89 32 24
Ulexun 0,44 16 12,00
[Mpaktrueckue 3anatus (I13) 0,44 16 12
B TOM 4HCIie B popme

MPAKTUYECKON MOATOTOBKH 0,44 16 12
CaMocrosiTesibHasi padora: 1,11 40 30




KonTakTHas caMoCcTOATEIbHAS

pabora 0,01 0,2 0,15
CamMoCTOSITETbHOE N3YyUYECHUE

pa3aesnoB AUCHUTUIAHBI 1,11 39,8 29,85
Bux HTOroBOro KOHTPOJIS: 3auyer




4. COOIEP KAHUE JUCIHHUIIVINHBI

4.1. Pa3zgenanl AMCHMIIIMHLI U BUABI 3aHATHI

AxaJieM. 4acoB
B T.4. B B T.4. B
Ne Pazaen qucuMnMHbI Bcero dopme n Jlexkuuu Tpak. J1ab. ¢opme n Cam.
n/n ACT e P p- I 3aH. padoTsI P p- padorta
MoAr. MoJAr.
1. | Pa3gen 1.MetpoJiorus 24 5 5 5 — 5 14
Mertponorusi.  OCHOBHBIE  TOHSTHUA U
npuHnunel. [Ipeamer metponorus. TepMuHbBI
1.1 | "PHE pea P P 6 2 2 2 - 2 2
u onpenenenus. 3akon PO «O6 obecrnieueHun
€AVHCTBA U3MEPEHUI»
Knaccudukamus wusmepenuity OCHOBHBIC
1.2 ricay P 6 I i i - I 1
(hU3UYECKHE U XUMUYCCKUE BETUIMHBI
CpencrBa  HM3MEpeHMH W WX  BHUIBL
1.3 ITorpemHocTy U3MEpPEHUN. 6 1 1 1 - 1 4
locynapcTBeHHast MeTpoJorudeckas ciryxoa.
1.4 MG}KIIYHaPOI[Haﬂ opraHu3anusa 6 Ji ] ] . Ji 4
3aKOHO/IaTEeIILHON METPOJIOTHH.
Paznen 2. OCHOBBI TEXHMYECKOTO
HopmaTtuBHO-ipaBoBasi 0a3a TEXHHUYECKOTO
2.1 | 0P p 6 1 1 1 = i 4
PETYIHPOBAHMUSL.
3aKOHBI PO «O TEXHUYECKOM
2.2 | perynupoBaHumn», «O crangaptuzauuu B POy, 6 1 1 1 - 1 4
«O 3amnmTe npaB NOTPEOUTENECHY. .
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TexHU4YecKrue periaMeHThl U HOPMATHUBHBIE
JOKYMEHTBI, JCHCTBYIOIME Ha TEPPUTOPUU
PO.

2.4

Ienun u 3agaun B 00JIacTU JOOPOBOJIBHOTO U
00513aTENLHOTO MOJITBEPIKICHUS
COOTBETCTBUS MPOAYKIIHH.

Pa3znen 3 Texuuueckoe peryjJupoBaHue
HHHOBALMOHHOM NPOAYKIHNH

24

12

3.1

TexHnuueckoe perympoBaHue
MHHOBAIIMOHHOM IPOIYKIH u
MHHOBAIIMOHHBIX BUJIOB JESATEIILHOCTH.

3.2

HoBrie HOPMaTHBHBIE JIOKYMEHTBI
HammonaneHOM cuCTEMBI CTaHIAPTHU3ALUU —
TEXHUYECKass CreruuKanis 1 TeXHHYSCKUN
OTHYET.

33

[IpaBuna  pa3pabotku U odopmieHus
HOPMAaTHUBHBIX JIOKYMEHTOB st
WHHOBAIIMOHHOW MIPOIYKIIUH

UTOroO

72

16

16

16

16

40




4.2 Conepxxanue pa3aejioB QU CHUATNIINHbBI

Pa3zpen 1.

1.1 Metponorus. OcHoBHBIE MOHATUSA U NpuHUMIBL. [IpenMer merposorus. Tepmunsl 1
omnpenenenus. 3akoH PO «O06 obecrieueHNH €AMHCTBA U3MEPEHHID»

1.2 Knaccudukanuus nzmepenuii» OCHOBHbIC PU3NUECKUE U XUMUYECKHE BETHYMHBI

1.3 CpenctBa nusmMepenuii 1 ux Bupl. [lorpemnoctu u3sMepeHuii.

1.4. TocynmapctBeHHass MeTpoJjoruyeckas ciyxk06a. MexayHapogHass OpraHH3aus
3aKOHOJATEIbHON METPOJIOTUH.

Pa3pea 2.

2.1 OcHOBBI TEXHHYECKOT'0 peryiupoBanusi. HopmaTuBHO-1paBoBas 6a3a cTaHIapTU3ALUH,
cepTuduKaImm.

2.2 3akonsl PO «O texHuueckoM perynupoBanumn», «O cranaaptuzanuu B PO», «O 3amure
mpaB MOTpeOUTEICH.

2.3 TexHnueckue periaaMeHTbl 1 HOPMaTUBHBIE JOKYMEHTBI, J€MCTBYIOIINE HA TEPPUTOPUHI
PO®.

24 Uemu wm 3amaun B o0xacTd JOOPOBOJBHOTO M O0S3aTENBHOTO TMOATBEPIKICHHS
COOTBETCTBUS MPOTYKIHH.

Pa3pea 3.

3.1 TexHuueckoe peryaupoBaHUE UHHOBALMOHHOW MPOAYKIIMU U MHHOBAIIMOHHBIX BUJIOB
JIeITEeIILHOCTH.

3.2 HoBble HOpMaTHBHBIE AOKYMEHTHl HalMoHalbHOW CHUCTEMBbl CTaHIAPTU3ALMH —
TEXHUYECKas CrIeU(UKAINS U TEXHUYECKUN OTYET.

3.3 IlpaBuna pa3paboTKu U 0POPMIICHUSI HOPMATHBHBIX JTOKYMEHTOB NIl MHHOBAIIMOHHOM

IIPOYKLIMU
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5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJIMHBI

Pasnen | Pasnmen | Pasmen | Pasnen

Ne B pe3ynbprare 0CBOCHUS JUCLUIUIMHBI CTYIEHT JOJIKEH: 1 2 3 4
3HaTh:

| |-COBPEMEHHBIC TCHACHIIMU Pa3BUTUS TEXHUKH U XUMHYECKON TEXHOJIOTHH; + + + +

2 |-COBPCMEHHBIC MCTOABI H3MCPCHUS (bU3UKO-XMMHYECKUX MOKa3aTeNed U UX MOTrPEeUIHOCTEMH; + + + +
-3aKOHOJIaTEJIbHYIO, OPTaHU3AIMOHHYI0, HAYYHYIO U TEXHUYECKYIO OCHOBBI OOECTICUeHUsI

3 |exuHCTBA M3MEPEHHIT M TEXHIYECKOTO PEry IMPOBAHHSL. + + + +
YMmers:

4 -IPUMEHATh METOJIBl M HCIIOJIB30BaTh IPUHLIUIBI CTaHAAPTU3ALMN IPU pa3paboTke HOPMATHUBHBIX n n
JIOKYMEHTOB; + +
-IIPUMEHSTH Ha MpakTruke DeaepanbHble 3aKOHBI 1 MEXAYHAPOAHbIE PEKOMEHIALMH B 00JIACTH METPOIOTUH

5 |u Texnnueckoro peryinpoBaHus; T + + +
-IIpUHUMATh y4YacTHE B Mpoleccax IOATBEPXKICHHUSA COOTBETCTBUA PA3HOIO YPOBHS- aKKpEIMTallWH,

6 NpHUEMKE, DIKCIIEPTH3E, TULICH3UPOBAHUH, TOCKOHTPOJIE U HAJ30DE; + T + +
Baajgern:
-HaBbIKAMH OCYIIECTBIISITh TIOMCK, KPUTHYECKHH aHAIM3UPOBaThb W CHHTE3UPOBaTh HH(GOPMALHUIO,

7 MPUMEHATh CUCTEMHBIN MOIXO ISl PEILIEHUS IOCTaBIEHHBIX 33/1a4; + + + +

8 |-HaBBIKAMH MMOKCKA HY>KHBIX HCTOYHUKOB MH(OPMALIUHU U JaHHBIX + + + +
-HaBbIKAMH BOCIIPHHUMATh, aHAIM3UPOBATh, 3alIOMUHATH U TepeaaBaTb WHPOPMAIMIO C UCTIOJIB30BaHUEM
IUQPOBBIX CPEACTB, a TAKXKE C MOMOIIBIO AITOPUTMOB MpHU padOTe C MONYyYCHHBIMH W3 Pa3TUIHBIX

9 |MCTOYHNKOB JAHHBIMH C LEITBIO 3 PEeKTUBHOTO MCTIOIH30BAHUS TOMYYEHHON MH(pOpMANUM Ul PEIICHUSN + + + +

3aJgad.
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B pesynbrare 0CBOSHHS AUCIMIUIAHBI CTYICHT JOJDKEH MIPHOOPECTH CIEAYIOIUE 00ujenpogheccuonanbhole
KOMnemeHyuu u UHOUKAMOPbL UX OOCIUNCCHUA:

Kox u HanmenoBanue OIIK Koa n HanMeHOBaHMe MHIAMKATOPA TOCTHKEHUS
OIIK
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OIIK-1 Crocoben
OTHOCSIIIECS K

pemiate  3amayw,
npo¢eCcCuOHATBHON
ACATCIIbHOCTH, MPpUMCHAA METOAbI
MOJICITUPOBAHMS, MaTeMaTHIECKOTO
aHaJIM3a, CCTCCTBCHHOHAYYHBIC u
00IIIenH)KEHEPHBIC 3HAHUS.

OIIK-2 CniocobeH y4acTBOBaTh B
POEKTUPOBAHUH TEXHHYECKUX OOBEKTOB,
CHCTEM M T€XHOJIOTUYECKUX MPOLIECCOB C
y4ETOM SKOHOMUYECKHUX, SKOJIOTHUECKHX,
COLUAIBHBIX U JPYTUX OTPaHUYCHUH.

OIIK-4 CriocobeH mpoBOAUTH U3MEPEHUS U
HaOmroeHus B cepe npodeccuoHanbHON
JeSITeIbHOCTH, 00padaThiBaTh U
IPECTaBIATh SKCIEPUMEHTAIbHbIC
JTAHHBIE.

OIIK-7 CnocoGeH aHaIM3upoOBaTh,
COCTAaBJIATb U IPUMCHSATH TCXHUYCCKYHO

OIIK-1.1 O6mamaeT cucTeMaTUYECKMMHU 3HAHUSIMHU B
obactu MaTEMaTUIECKOr'0 aHaJIM3a,
MOJICTTUPOBAHUS, €CTECTBEHHBIX HayK 51
OOIICHHKEHEPHBIX TUCITUTLINH;

OIIK-1.2. Ymeer pemaTh 3ajaud, OTHOCAIIHMECS K

npodeccuoHabHOM  N1eATeNbHOCTH,  MPUMEHSS
METO/IbI MOJIETTUPOBAHUA, MaTEeMaTHYeCKOTo
aHayu3a, €CTECTBEHHOHAYYHbIE u

0OIIenH)KEHEePHBIC 3HAHWUS,

OIIK-2.1 3HaeT OCHOBBI IPOEKTUPOBAHUS
TEXHUYECKHX 00BEKTOB, CUCTEM U
TEXHOJIOTUYECKHUX MTPOLIECCOB;

OIIK-2.2 Bnageer wMeTogaMH MNPOEKTUPOBAHUS
TEXHHUYCCKUX OG’bGKTOB, CUCTEM nu
TEXHOJIOTHYECKUX MIPOIIECCOB c Y4ETOM
3KOHOMHNUYCCKHX, OKOJIOIMYCCKHUX, COLUAJIBHBIX H
JIPYTUX OrPAaHUYEHUM.

OIIK-4.1 3HaeT OCHOBBI METPOJIOTUU U
MaTeMaTHYeCKON CTaTUCTUKH;
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JOKYMEHTALUIO, CBSI3aHHYIO C
po¢eCCUOHATIBHOM 1€ TENbHOCTBIO, B
COOTBETCTBUU C ICUCTBYIOLIUMU
HOPMAaTUBHBIMH TOKyMEHTAaMU B
COOTBETCTBYIOLIEH OTPACIIH.

OIIK-7.1 3Haer HOpPMBI W MpaBUjia COCTABJICHUS
TEXHUYECKOW JIOKYMEHTalluh B 00JIACTU CBOECH
poeCCUOHATBHON JIEATETLHOCTH;

OIIK-7.2 VYmeer coCTaBisATh M aHAJIW3UPOBATh
TEXHUYECKYI0  JIOKYMEHTAllUMIO, CBS3aHHYIO C
poeCCUOHATIBHOMN 1EATENEHOCTHIO;

OIIK-7.3 VYmeer wuCHOAb30BaTh TEXHUYECKYIO
JOKYMEHTAIUIO, CBS3aHHYIO C MpOQecCHOHaTbHOM
NesITeNIbHOCTBIO, B COOTBETCTBUU C JACHCTBYIOLIUMU
HOPMAaTUBHBIMU NOKYMCHTAMH B COOTBCTCTBYIOH_IGI\/'I
OTpaciiy.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUS
6.1. IlpakT4yecKkue 3aHATUSA

I[IpumepHbIe TEMbI NPAKTHYECKUX 3aAHATHH M0 AUCHHUILIMHE

Ne paznena
JUCIIATIIMHBI

Ne n/mt Tembl IPaKTUYECKUX 3aHATUN Yacsl

3akoH PO «O06 obecrnieueHN €TMHCTBA U3MEPEHUI».
1 1 Knaccudukanus nzmepenuii. OCHOBHBIE 4
(bU3HMYECKHEe U XUMUYCCKUE BETUINHBI.

[Topsimok pa3paboOTKH HallMOHANBHBIX CTAHAPTOB.
Pa3paboTka MakeTa HOpMaTUBHOTO JOKyMeHTa TY
2 1 unu CTO Ha HOBBIN BUJ IPoyKTa. MexoTpacieBoi 8
komiuiekc crangaptoB I'OCT 9....no 3amuTe oT
kopposun u crapenus (EC3K u C)

[Iponenypa nposeneHust cepTuUKALUN U
3 2 nexnapupoBanud. Cxembl. Moaynu B EC. CucreMsl 4
J00pOBOJILHOM cepTH(UKALINY.

6.2. JIabopaTopHbIe 3aHATHSA

JlaboparopHble 3aHATHUS MO AUCHUILTUHE HE MTPETyCMOTPEHBDI.
7. CAMOCTOSATEJIBHASA PABOTA

CaMocrosiTenbHasi paboTa MPOBOAUTCS C LETbI0 YIIyOJIeHus 3HAaHUN MO TUCIUIUIMHE U
MpeayCMaTpUBACT:

- O3HAaKOMJICHHE U TMPOPadOTKy PEKOMEHJOBAHHOW JIUTEpaTyphl, pPabOTy C DIEKTPOHHO-
OMOJMOTEYHBIMA CHCTEMaMH, BKIIIOYas TEPeBOJbI MyOJWKAMi W3 HAyYHBIX >KYpPHAJIOB,
UTHpYyeMBbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

- TIOCEIIIEHUE OTPACIIEBBIX BHICTABOK M CEMUHAPOB;

- yuactue B cemuHapax PXTY um. . MeHeneeBa no TeMaTuKe JUCLUIUINHBI;

- IOJITOTOBKY K BBITIOJTHEHUIO KOHTPOJIBHBIX PabOT IO MaTepuaiy JEKIIMOHHOTO Kypca;

- MOJITOTOBKY K c/1aue 6u0d Konmposusa 3auém (6 cemectp).

[InanupoBaHue BpEMEHHM HAa CAMOCTOSATEIBHYIO pabOTy, HEOOXOAMMOrO Ha H3Yy4YeHHUE
TUCIUIUIMHBI, CTYIACHTaM JIydllleé BCErO0 OCYIIECTBISTh HAa BECh MEPHOJ] H3YUYCHUS,
MpeaycMaTpuBas MPU STOM PETYJISIPHOE TOBTOPEHHE MPONICHHOTO MaTepuana. Marepuai,
3aKOHCTICKTHPOBAHHBIA Ha JICKIHSIX, HEOOXOIMMO pETyIsIpHO OMONHSTh CBEICHUSMHU U3
JUTEPATYPHBIX HCTOYHUKOB, MPEICTABIICHHBIX B paboueii mporpamme. [1pu paboTe ¢ ykazaHHBIMH
HUCTOYHUKAMU PEKOMEHIYETCS COCTABJIATh KpPAaTKUW KOHCIIEKT MaTepualna, ¢ 00sS3aTelbHBIM
bukcupoBanremM 6ubIMOrpadUueCKuX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbIX CPEACTB JJIsA KOHTPOJIA
OCBOEHMS JUCHUIIJIMHBI

CoBoKymHasi OIICHKA [0 JUCHUIUIMHE CKJIQJbIBACTCSI W3 OIICHOK 3a BHITIOJHEHHE
KOHTPOJIBHBIX paboT (MakcuMmasibHas oneHka 40 OamnoB), pedeparta- 30 0aIoB U UTOTOBOTO
KOHTpPOJIsI B popMe 3auéma (MakCHUMallbHAsl OIEHKA 32 UTOTOBYIO KOHTPOJBHYIO padoty- 30
06ayIoB).
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8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoTHI.

Ilepeuens npumepHvix mem:

1-Poccuiickas cuctema cranaaptusanuu PHCC

2-HopmaTuBHBIE TOKYMEHTHI, ACHCTBYIOIME HA TeppuTopuu PD.

3-3akoH O TEXHUYECKOM PETyJIUPOBAHUHI

4-3axkoH O cranaaptuzamnuu B Poccuiickoit @enepanuu

5-3akon O 3amure npas norpedurtenei

6-TexHn4eckuil peraaMeHT Kak HOPMaTUBHO-TIPABOBOM JJOKYMEHT

7-MexayHapoIHble OPTaHU3aIMH 110 CTaHIAPTU3ALUHI

8-HannonanpHas cTaHgapTH3anus 3apyO0eKHBIX CTPaH

9-O6mue TpedoBanus cranmapra MCO 9001:2015 xk CMK.

10-OcHOBHBIE MIOHSATHUS U ONIPEICTICHIS B 00JIACTH YIIPABICHUS KQ4€CTBOM MPOAYKIIUN

11-DOBonronus cucTeM ynpaBieHHs] KAU€CTBOM

12-Poccuiickasi HalMOHAJIbHAS LIKOJIA YIIPABJICHUS KAU€CTBOM

13-AmepukaHcKas 1IKOJIa YIPaBJIeHUsI KaUECTBOM

14-SnoHckas mKoJa yIpaBJIeHUs] KaYECTBOM

15-Mexnynaponnsle cranaaptsl cepuii UCO 9000, UCO 10000, UCO 14000, 1CO
17000, NCO 22000

16-IIpuHUKITBI M METOJIBI CTAHIAPTU3ALIMHI

17-TQM- coBpeMeHHas CUCTEMa MEHEPKMEHTA KauyeCTBO

18-MeTobl OLIECHKH KauecTBa MPOAYKIIUU

19-CeMb MHCTPYMEHTOB KauecTBa

20-1lenm B 00TacTH KavecTna.

21-OcHOBHBIE METO/IBI KOHTPOJIS MPOIECCOB.

22-KakoBbl mpeuMyniecTa BHenpenus TQM.

23-HazoBute ocHOBHOU TOKyMeHT CMK 1 mosiCHUTE €ro CTPYKTYpY.

24-PykoBOJICTBO 10 KaueCTBY M JIOKYMEHTHPOBAaHHBIE MPOIEAYyphl: TpeOOBaHUSI K
MOCTPOCHHUIO U COJIEPIKAHUIO

25-YeteipHaauate maroB J.JleMuHra- pykoBOACTBO I COBPEMEHHOTO MEHEKEpa

26-Konmneniust 6epexIMBOT0 MPOU3BOACTBRA.

27-IlonTBepkaeHnE COOTBETCTBHUS B 3aKOHE O TEXHHUYECKOM PETYJIMPOBAHUMU.

28-Ceprudukanusi CHCTEM MEHEPKMEHTA KaueCcTBa

29-O0s3aTebHOE MOITBEPKIEHUE COOTBETCTBUS

30-/106poBoIBHOE TOATBEPKICHUE COOTBETCTBUS

31-/1o6poBosbHas cepTUDUKALHS YCITyT

32-Cucrema knaccuduxanuu onactocter CI'C

33-Akkpenuranus B PO u 3a pybexom

34-Cxewmbl ceptudukaimu B cucreme [OCT P

35-MonynbHas onieHka cooTBeTcTBUsS B EC

36-MexayHapoaHasi Opranu3alus 3aKoHoAaTeNbHON MeTponorun MO3M

37-3axon PO «O06 obecrieueHNH €AMHCTBA U3MEPEHUI

38-TpaHcreHHble POYKTHI

39-MapkupoBKa OaCHOM XUMHYECKON MPOAYKIIUHI

40-MeTtposiorndyeckoe obecreueHue XUMHUECKOTo MTPOU3BOICTBA

41-TexHU4eCcKHil peraaMeHT

42-Axkpenutanus B Poccuiickoil cucteme akkpeauTaliuu
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43-IIpenBapuTenbHblid CTaHAAPT

44-HanmonanbHble cTanaapTel Poccun. [Topsimok pa3zpaboTku HAIIMOHATBHBIX CTAHIAPTOB
45-Croapl paBui, pekomennanuu (P), nopmer (H), mpasuna (I1P)

46-11ITpuxoBoe KoaMpoBaHHE HHPOPMALIUN

47-OCHOBHBIC TIOHATHUS B 00JIACTH YIIPABJICHHUS KA4€CTBOM IPOTYKIIUH

48-ITopsaaok MpoBeZeHNs 0053aTEIbHON CePTUDUKAIIIH

49-Cxempl cepTUhUKAITIN U TISKIapUPOBAHUS.

50-bepexnuBoe npou3BoacTBO- HanmonanbHsi npoekT Poccumn.

8.2. IIpuMepsl KOHTPOJILHBIX BONIPOCOB /ISl TEKYIIEro KOHTPOJIsI 0CBOCHHS
AUCHMITUHBI

Jist  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 3 KOHTPOJBHBIX padoThl (MO OJHOMN
KOHTPOJILHOM paboTe M0 KaKIOMY Pa3zeily) U HTOTOBOM KOHTPOJBbHON pabOTHI B KOHIIE CEMECTA.
MakcumanbHas oIieHKa 3a KOHTPOJIbHBIE paboThl 1 1 2(6 cemectp) coctariseT 40 6amnoB mo 20
0aJTOB 3a KaXKIyI0. U UTOTOBasi KOHTpOJIbHas padoTa - 30 6amios, pedepat 30 6ayos.

Pa3gen 1. [Ipumepsl BOnNpocoB K KOHTpoJIbHOU padore Ne 1. MakcumanbHas oneHnka — 20
6amtoB. KonTponpeHas pabota cogepxut 2 Bompoca, mo 10 6ayuioB 3a Borpoc.

Bompoc 1.1.

1. 3akoH O TEXHUYECKOM PETYJIUPOBAHUM. ..

2. Cdhepa npumeHenus Hactosmero OeaepaabHOTO 3aK0HA
3. PHCC

4. HopmaTuBHBIE TOKYMEHTHI, AeHCTBYIOIME B PO. ..

5. MexayHapoiHasi CTaHJapTU3aUs

Bomnpoc 1.2.

1. Peopma TEXHUYECKOTO PETYITUPOBAHHS. . .

2. DTansl peOpMUPOBAHUS TEXHUYECKOTO PETYIMPOBAHUS
3. HanmonaneHetit ctanaapt. [lopsmok pa3paboTKy HAIMOHAIBHBIX CTAaHAAPTOB
4. 3akoH O cranaaptuzanuu B PO

5. O0s13aTeNnbHOE TOATBEPIKICHIE COOTBETCTBUSI.

Pa3gen 2. [Ipumepsl BONpocoB K KOHTPOJIbHOU padore Ne 2. MakcumanbHas oneHka — 20
6amtoB. KonTponpeHas pabota cogepxut 2 Bomnpoca, mo 10 6ayuioB 3a Borpoc.

Bomnpoc 2.1.

1.I'CH1

2. MoaynbHas onieHka coorBeTcTBUs B EC

3. Ilpouenypa akkpeauTauu

4. JlobpoBosibHas cCEpTU(PUKAIHS YCITYT

5. TP o 6e30macHOCTH XUMHUYECKOW MTPOTYKIIHH. . .
Bomnpoc 2.2.

1. 3akon O6 obecrieueHNN €TUHCTBA U3MEPCHUI
2. MexnayHapoiHas CTaHIapTU3alus. . .

3. TY-Bup cTanapTa opranu3aiuu

4. MeTtoasl cTaHAAPTU3ALIMM. . .
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5. CoBpeMEHHBIE CUCTEMBI YITPABJICHUSI KAYECTBOM

8.3. Bonpocel AJ1s1 HTOTOBOI0 KOHTPOJIAA OCBOCHH S JUCHUILIMHBI (6 ceMecTp — 3a4€T)

KonTtponsHble Bompocs! 1o paznenam 1,2,3 paboueil nmporpaMMbl AUCHUTUIMHBL 1
COAEPKUT 2 BOMpPOCA.
1 Bompoc — 15 6annos, Bonpoc 2 — 15 6annos.

1.
2.
3.

Knaccugukanus u 0003HaueHre rocyJapCTBEHHBIX CTaHapTOB
Hopmarusnas noxkymenrtanus PO u MCO, onpenensroas KauecTBO NPOLyKIIUU
['ocynapcTBeHHBIE OpraHbl U CIIy>KObl CTaHAAPTU3ALUK. TeXHUYECKNE KOMUTETHI

o CTaHAapTHU3AllUU.

4,

N

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
COOTBETCTBHUS.
33.
34.

[TpaBoBbBIE OCHOBBI CTaHAAPTU3ALNUN

3akoH «O crangaptuszauuu B POy

3akoH «O TEXHUYECKOM PEryJIMPOBAaHUN)

CrpyKkTypa TEXHUYECKOTO PErjlaMeHTa

Mertobl cTaHaapTU3ALUN

[ToaTBepkieHne COOTBETCTBUS

JlexnapupoBaHue 0 COOTBETCTBUHU

Ceprudukanus kak gopma 00s13aTEIBHOTO TOITBEPKISHUS COOTBETCTBHSI.
MexyHaponHas cTaHAapTHU3aLus

3akoH «O06 obecrieueHNH €AMHCTBA U3MEPEHHID»

OOBeKTHI U CyOBEKTHI METPOJIOTUI

Buael uamepenunit

Meronasl U3MEpEHUt

TexHuyeckue periiaMeHThl

Axkpenutanus. [lopsinok npoBeaeHus mpoiecca

TexHuyeckue yciaoBUsI- HOBBIN CTaTyC CTaHIapTOB OpraHU3aIUH.
Jluuensupoanue. 3akoH «O JULIEH3UPOBAHUIN
MesxoTpacieBble CUCTEMBI CTAaHAAPTOB

CxemblI cepTUu(HUKAITUN YCITYT.

Cxembl cepTuduranum npoaykunu. Cxembl AeKIapupOBaHUs
Jlo6poBoabHAs cepTUDUKALIHSL.

3akoH «O 3ammTe mpaB MOTPEOUTENCH»

Obmepoccuiickue K1acCU(PUKaTOpbl MPOAYKIINH.

HanmnonansHas cuctema cranaaptusanuu Poccun PHCC
MexnyHapoaHasi CTaHAapTHA3AIMS.

HopmatuBHbIE JOKYMEHTHI 110 CTaHaapTu3auuu B PO.
MexnyHapoaHast MPaKTUKA CePTUDUKAITHH.

DKOJIOTUYECKHE 3HAKU Ha TUKETKE MOTPEOUTENHCKUX TOBAPOB.
locynapcTBeHHBI KOHTPOIb, HAA30p W JPYTHE PHIHOYHBIE (OPMBI OLICHKHU

Ceprudukanus IMIIOPTUPYEMOM MPOIYKINH.
B cootBercTBHM ¢ 3akoHOM «O 3amuTe MpaB MOTpeOUTENei» HA30BUTE CPOKH

oOMeHa TOBApPOB, KYIIJICHHBIX C HCAOCTATKAMMU.

35.
36.
37.
38.
39.
40.

D3 Ne 184 «O TeXHUUYECKOM PETYIUPOBAHUM.

Cranpapter ICO cepun 9000.

Ceprudukanus padot u yciyr. Cxembl cepTU(hUKAIUH.

Mertpoiiorudeckue napaMmeTpsl CpeCTB U3MEPEHUMN.

Cucrema XACCIL

3HaKM COOTBETCTBHS T'OCYAApPCTBEHHBIM CTaHAAPTaM, JOOPOBOJBHBIM U

00s13aTeIbHBIM cepTU(UKaTaM.

41.

MexnyHnapoansie cranaaptsl cepun 14000.
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42. [Topsimok cepruduranuu ChIpbeBOM TpoayKiuu. CTpyKTypa pEerucTpardoOHHOTO
HOMeEpa cepTU(HKATA.

43. Knaccudukanus muimeBsIx 100aBOK

44.  Metposiornueckue XapakTEpUCTUKH CPEACTB U3MEPEHUH.

45. [TepcniekTUBBI pa3BUTHS CEPTHPUKAIINHN B CTPAHE.

46. B kakux cimyyasx HCIOJHUTEIb OCBOOOXKIAAETCS OT OTBETCTBEHHOCTH 3a MOJHYIO
WJIM 9aCTUYHYIO YTpaTy (MOBpEkKAECHUE) MaTepraa (BEIy) MPUHITOTO OT MOTpeOuTes?

47.  CornameHue 1o TeXHu4eckuM 6aprepam B Toprosie (BTO).

48. MonynbHas onieHka cooTBeTcTBUsA B EC.

49.  MexayHapoaHas IPaKTHKa CePTHUPHUKAIHH.

50. DKOJIOTHYECKUE 3HAKU Ha ITHKETKE MOTPEOUTEIICKUX 3HAKOB.

9. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
9.1 PexoMeHayemasi JiuTepaTypa.
A. OcHoBHas1 IMTEpaTYpa:
VY4eOHble mocoous

1. Jiupuua U. M. CrangapTuszaiusi, METPOJIOTUSL U TOATBEPXKICHUE COOTBETCTBHS: YUYEOHUK U
MPaKTUKYM JJISI TPUKIaHOTO0 OakanaBpuara. — 13-e u3z., mepepad. u gom. — M.: MI3naTenbCcTBO
KOpaiit, 2019. — 362 c. — Tekcr: omekrponnbii // ObC Hpaiit. — URL:
https://urait.ru/bcode/426015

2. Pagxesuu S. M., Cxuptiaaze A. I'. Merponorusi, cranaapTu3anus U cepTuukanus B 3 4.
Yacts 2. CrangapTuzanus: yaeOHUK JJI aKaIeMUUeCKoro OakagaBpuara. — 5-¢ u3j., mepepao.
u jom. — M.: U3narensctBo FOpaiit, 2018. — 481 c. — Teker: anextponHsii / 9bC FOpaiirt. —
URL: https://urait.ru/bcode/425400

3. PaakeBuu S. M., Cxuptnamze A. I'. Merposorusi, cranaapruzanus u ceprudukanus B 3 .
Yacts 3. Cepruduxanus: yaeOHUK 17151 aKaAeMHUYeCKOro OakanaBpuara. — 5-¢ u3Jl., mepepao.
u non. — M.: UznarensctBo FOpaiit, 2018. — 132 c. — Tekcr: snexrponnsiii // OBC HOpait. —
URL: https://urait.ru/bcode/425142

b) JlonosHuTtesbHast JJuTEpaTypa:

1. Topbamko E. A. Ynpasnenue kauecTBoM: y4eOHUK JJIs akajieMuueckoro Oakanaspuara / E.
A. T'opb6amiko. — 3-e uza., mepepad. u gom. — M.: U3znarensctBo FOpaiit, 2018. — 352 ¢. — Tekcr:
anektpoHHbIi // DBC FOpaiit. — URL: https://urait.ru/bcode/412577

2. CepreeB A.T'., Tepereps B. B. Metponorus, crangaptusanus u ceptudukaius B 2 4. Yacts
2. Cranpaptuzamuss W cepTuduKanus: Y4eOHHMK M TPAKTUKYM JJIs aKaJeMHYECKOTrO
OakanaBpuata. — 3-¢ u31., nepepad. u gon. — M.: U3parensctBo FOpaiit, 2018. — 325 c. —
Texcr: anexrponnsiit // DBC FOpaiit. — URL: https://urait.ru/bcode/421402

3. CmupnoBa ['.E. TexHuveckoe peryiupoBaHue O€30MacCHOTO OOpaIleHus XUMHUYECKON
npoaykmnuu. YueoHoe mocodue. — M.: PXTY um. JI.1. Menneneera, 2013. — 128c.

4. Cwmupnosal'. E. Ceptudukanus xumuyeckoi mpoayKuun: yueonoe nocooue. — M.: PXTVY um.
.. Menneneesa, 2010. — 123 c.

5. @enepanbHblil 3ak0H «O TexHUYECKOM peryiupoBanum» ot 27.12.2002 N 184-d3 // URL:
http://docs.cntd.ru/document/901836556

6. ®enepanbublil 3akoH «O crapaaptuzauuu B Poccuiickoii @enepauumn» ot 29 urond 2015 N
162-®3// URL: http://docs.cntd.ru/document/420284277
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7. 3akon P® ot 07.02.1992 N 2300-1 «O 3ammurte mnpaB mnotpedburtenei» // URL:
http://docs.cntd.ru/document/9005388

HOpMaTI/IBH])Ie JOKYMEHTDBI

1-TTOCT P CO 9000-2015 CucteMmsl MeHemKMeHTa KauecTBa. OCHOBHEIE MOJIOKEHUS U
CJIOBapb.

2-T'OCT P UCO 9001-2015 CucteMbl MEHEIIKMEHTA KayecTBa. TpedoBaHUS.
3.TOCT P CO 9004-2019 CucteMbBI MEHEKMEHTA KauecTBa. PEKOMEH AU 10
YIYUIICHUIO EATeTbHOCTH

4-TOCT P 1CO 10014-2015 PyxoBonsuiie ykazaHus 110 JOCTH)KEHHUIO 3 KOHOMHUYECKOTO
s dekTa B cucTeMe MEHEDKMEHTA KauecTBa.

5-'OCT P 40.003-2005 Cucrema ceprudukanuu ['OCT P. Peructp cuctemsr kadyecTsna.
[Mopsinok cepruduKkauy cucTeM MEHeKMEHTa kayecTBa Ha cootsercTBue 'OCT P CO 9001-
2015 (MCO 9001:2015)

6-'OCT P 56404-2015 bepexnuBoe npou3BOACTBO. TpeGoBaHMS K cHCTEeMam
MCHCIKMCHTA

9.2 PekoMeHyeMble HCTOYHNKHA HAYYHO-TeXHUYeCKOl uHpopManuun
Hay4Ho-TexHU4eCKue KypHabl:

- Kypuan «Komnerentnoctb». ISSN 1993-8780

— Kypnan «Cepruduxanus». ISSN 2219-0856

- Kypuan «Metoasl MmeHeKMeHTa kKadecTBay. ISSN: 2542-0437
— Kypnan «Crangaptsl u kauectBo». ISSN 0038-9692

Pecypcsl nH(popManmoHHO—-TeIeKOMMYHUKAITMOHHOM ceTn HTepHeT:

— Hay4YHOU AJICKTPOHHOU OmOimoTekw: elibrary.ru
Pecypcsl UH(POPMALMOHHO—TEIIEKOMMYHHUKAITHOHHON ceTH Hurtepuer (npu
HeobXx00uMocmu):
1. http://bookfi.org/g/ - BookFinder. Camas Gosblas 3nekTpoHHas OMOIHOTEKa pyHeTa.
[Torck KHUT M )KypHAJIOB
2. http://www.rsl.ru - Poccuiickas ['ocynapctBennas bubnuoreka
3. http://www.gpntb.ru - 'ocynapcTBeHHast myOr4Hass HAYYHO-TEXHUYECKAs
oubmuoreka Poccun
4. http://lib.msu.su - Hayunas 6ubanorexa MOCKOBCKOTO TOCY/1apCTBEHHOTO
YHHMBEpCHUTETA
5. http://window.edu.ru - [TomHOTEKCTOBasI OMOIMOTEKA YIEOHBIX B YIEOHO-
METOAMYECKHX MaTepHUajoB
http://www.fips.ru/cdfi/fips2009.d1l - Caiit ®UIIC. Uudopmarius o mareHTax
http://findebookee.com/ - mouckoBast cucrema o KHUram
8. http://elibrary.ru - Hayunas snextporHas 6ubInoTeKa.

e

9.3 CpeacrBa obecrieyeHUs] OCBOCHUS TUCHHUILINHBI
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Jna peanuzanuu  y4yeOHOM MpOrpaMMbl  MOJATOTOBIIEHBI — CIEAYIOIIME CpEeICTBa
obecrnieueHnst OCBOCHUS JUCITUILTNHBL:

-0aHK TECTOBBIX 3aI[aHHﬁ AJIsL UTOrOBOI'0 KOHTPOJIA OCBOCHHA AUCIIUIIIINHBI.

[Ipu mepexone Ha smekTpoHHOE oOydeHue (D0) M IUCTaHIMOHHBIE 00pa3oBaTEIbHBIE
texnonoruit (JIOT) mns peanuzamuu  pabodeil mporpaMMbl MPUMEHSIOTCS — CICAYIOIIHE
o0pa3oBaTeNbHbIC TEXHOJIOTHH U CPEJICTBA 00CCIICYCHUSI OCBOCHUS TUCITUTUINHBL

— 3JIeKTpOHHas HH(popMarmonHo-o0pa3oBatenpHas cpena PXTY (OMOC);
— CEPBUCHI 10 AOCTaBKe e-mail cooOIIeHMi;

— muargopMa IS TPOBEACHHS OHJIAHH KOH(pEpeHIMH u BeOMHApOB — zoom
(https://zoom.us) unu Microsoft Teams (https://teams.microsoft.com).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

NudopmannoHHyo MOANEPKKY H3yUeHUsS TUCIUILIMHBI ocymiecTBisieT MHpopMamonHo-
ouommoteuynsiii nentp (MBL) PXTY wum. JI.W. MengeneeBa, KOTOpBIM oOecrednBaeT
o0yyaromuxcss OCHOBHOH y4eOHOH, y4yeOHO-METOAMYECKOW U HAy4YHOM JHUTEpaTypoil,
HEOOXOAMMOW JJII OpraHU3alud 00pa30BaTEILHOTO Mporiecca Mo AucHuIuInHe. O0mmii 00beM
mHorootpacieBoro ¢ponga MBI na 01.06.2021 cocrasnser 1 716 243 3k3.

®onx UBIl pacnonaraer y4yeOHOM, Y4eOHO-METOAMYECKOWM M HAYYHO-TEXHHUYECKOU
JUTEPaTypoil B OopMe MEUaTHBIX U IJIEKTPOHHBIX M3aHUMN, a TAKXKE BKIIOYACT OQUIUATBHBIC,
CIIpaBOYHO-OMOMMOrpaduueckue, CrHerUaTN3UpPOBaHHBIE OTEYECTBEHHBIE M 3apyOeKHBIC
nepuoandeckue W uHbopManuoHHele u3naHus. WBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuaromuiicss obecriedeH CBOOOAHBIM JTOCTYIIOM W3 JTIOOOH TOYKH, B KOTOPOH
uMeeTcs JoCcTynm K ceth MHTepHeT W K 3IeKTpoHHO-Oubamoreunoit cucreme (DBC)
YHuBepcuTeTa, KOTopast COACPKUT PA3IUYHBIC H3TaHUS TI0 OCHOBHBIM H3y4aeMbIM TUCIUTUTHHAM
1 copMHUpOBaHA MO COTJIACOBAHHIO C MpaBoOOIaAaTeIIMU YIeOHONH M y4eOHO-METOINUECKON
JTUTEPATYPHI.

Jnss Gonmee  TOJHOTO W ONEPAaTUBHOTO  CHPAaBOYHO-OMOIMoOrpaduueckoro  u
uHpopManroHHoro obciyxusanus B MBIl peanuzoBaHa TeXHOIOTUS DIIEKTPOHHOM JTOCTAaBKH
JIOKYMEHTOB.

[TosHBI TepedeHb MIEKTPOHHBIX UH()OPMAIIMOHHBIX PECYPCOB, UCTIOIB3YEMBIX B IIPOIIECCE
00yd4eHus1, TPEICTABIICH B OCHOBHOM 00pa30BaTebHON ITPOrpaMme.

No | Dnekrponn | [IpuHamiexkHOCTb, cehliKa Ha caldT DbC, XapakTepucTrkKa
BIA KOJIMYECTBO KIIIOUEH oubnmoreynoro GhoHxaa,
pecypc JOCTYH K KOTOPOMY
MPEI0CTaBIACTCS
JIOTOBOPOM

21




OBbC

IIpuHaUIeKHOCTD - CTOPOHHSA

Pecypc BkitouaeT B ce0st

«JIlanb» PexBusutsl norosopa - OO0 «M3aaTenbcTBO Kak 3JIEKTPOHHBIE BEPCUU
«Jlaaby, norosop Ne 33.03-P-2.0-1775/2-10 KHUT U37aTeNIbCTBA «JIaHb»
ot 26.09.2019r. U JPYTUX BeAYLIUX
Cymma noroBopa — 642 083-68 U3JIaTENbCTB YIEOHOM

JUTEpaTyphl, TaK U
Cpok neiictBus ¢ «26» centsaops 2019r. no AJIEKTPOHHBIEC BEPCUU
«25» centsiops 2020r. MEPUOIUYECKUX U3TaHUI
M0 €CTECTBEHHBIM U
Ccpinka Ha caiit DBC — http://e.lanbook.com TEXHUYECKUM HayKaM.
KonmdecTBo kimrodelt - 1OCTyI AJist
3aperucTpUpoBaHHbIX Nosib3oBareneit PXTY ¢
0000 KOMITBIOTEPA.
JlonomHuTenbHBIN
Horosop Ne 33.03-P-3.1-2217/2020 ot
02.03.2020 .
CymmMma norosopa- 30 994-52
Cpok neucTBus
¢ «02» mapra 2020 T.
o «25» cents6ps 2020 r.
Ccpunka Ha caiit OBC — http://e.lanbook.com
KomnmdgecTBo kimrouels - 1OCTyI AJist
3aperucTpUpOBaHHbIX Noyib3oBareneit PXTY ¢
000r0 KOMITBIOTEPA.

OnextponH | [IpunamiexHocTs — cooctBeHHast PXTY. DNEeKTPOHHBIE BEPCUU

0- Ccpuika Ha caiit ObC — http://lib.muctr.ru/ y4eOHBIX U HAYUHBIX

6ubmmoreu | Joctyn ans nonb3oBareneit PXTY ¢ moboro uznanuil asTopos PXTYVY.

Hast KOMIIBIOTEpA.

cucrema

NBI]

PXTY um.

JN.

Meuneneen

a (Ha 6aze

AUBC

«HpOucy)

Wndopman | [IpuHaIeKHOCTh CTOPOHHSIS. DnexTpoHHas 6ubimoTeka

HMOHHO- eKBU3UTHI KoHTpakTa — OO0 HOPMAaTHUBHO-TEXHUYECKHUX

cupasoyHas | «MHO®OPMIIPOEKT», kontpakT Ne 189- uznanuid. Conepxut 6osee

cucTreMa 2647A/2019 40000 HamyoHaJIbHEIX

«TEXDKC | Or09.01.2020 1. cranaaproB u ap. HT/]

I[TEPT» Cymwma gorosopa — 601110-00

«Hopwmsl, C «01» suBaps.2020 .

MpaBuIIa, o «31» nexabps 2020 r.

crangaptel | Cebuika Ha cait ObC —

Poccun» http://reforma.kodeks.ru/reforma/

KonunuecTBo kitoueit — 5 nuren3uii +
JIOKJIbHBIN AocTyn ¢ komnbioTepoB MBI,
OnexTpoHH | IIpuHamIeXkHOCTh — CTOPOHHSIS. B OB/l noctymnHsl
ast AJIEKTPOHHBIE BEPCUU
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OUOJINOTEK

PexBusute! norosopa — @PI'BY PI'b, Jlorosop

nuccepranui Poccuiickoi

a Ne 33.03-P-3.1-2173/2020 I'ocynapcTBeHHOM
muccepraiu | Cymma morosopa - 398 840-00 OMOTMOTEKH:
i (OBJI) C «16» mapta 2020 1. ¢ 1998 roma — o
1o «15» mapra 2021 r. CIIELUAIILHOCTSIM:
Ccpunka Ha caiit ObC — http://diss.rsl.ru/ "IDKOHOMHUYECKHE HAyKu",
KonuuecrBo ximroueit — 10 nuneH3un + "FOpunnueckue Hayku'",
pacneuarka B MBII. "[lenarornueckue Hayku'" u
"Ilcuxonoruyeckue HayKku';
¢ 2004 rona - mo BceM
CHEeLHUATBHOCTSIM, KpOME
MEAMLMHBI U (papMaiuy;
¢ 2007 roma - mo BceM
CHEIUAIbHOCTSIM, BKJIIOYas
paboThI 1O METUITUHE U
dbapmarumu.
b/ [IprHaIE)KHOCTH CTOPOHHSIS. baza nannbix (b/1)
BUHUTU | ®T'bYH BUHUTU BUHUTU PAH -
PAH Horoop Ne 33.03-P-3.1-2047/2019 ot 25 KpynHeimas B Poccuu no
depans 2020 r. €CTECTBEHHBIM, TOUYHBIM U
CymmMma norosopa - 100 000-00 TEXHUYECKUM HayKaMm.
¢ «25» derpans 2020 r. O6mmit o6vem B/] - Gonee
o «24» ¢espans 2021 r. 28 MiIH. 1OKyMeHTOB. bJ|
Ccpunka Ha caiT- http://www.viniti.ru/ dbopmupyeTcs 1o
KonnuecTBo kiroueil — JOKaJIbHBIN JOCTYH A | MaTepuagam
moabp3oBatene PXTY B UBL PXTYVY. MEPUOINYECKUX U3TaHUH,
KHUT, (PUPMEHHBIX
W3JaHuN, MaTEpPUaIOB
KOH(EepEeHIIUH, TE3UCOB,
NaTeHTOB, HOPMaTHUBHBIX
JIOKYMEHTOB,
JETIOHUPOBAHHBIX HAYyUHBIX
pabot, 30 % KoTOpbIX
COCTaBIISIIOT POCCUUCKHUE
HCTOYHUKHU.
9bC [IpuHaJIeKHOCTH — CTOPOHHSIS. DJIEKTPOHHBIE U3TAHUS,
«Hayuno- 000 «PYHD2b» AIEKTPOHHBIE BEPCUU
anexktporHa | Ccwlka Ha calT — http://elibrary.ru MEePUOIUUECKUX WUITH
s noroBop Ne 33.03-P-3.1 2087/2019 HENEPUOANYECKUX U3TaHUM
oubmmotexk | Cymma gorosopa — 1100017-00
a C «01» suBaps 2020 .
eLibrary.ru | mo «31» gexadps 2020 r. KomuuecTBo kitoueit
» - noctyn ains nonb3osareneit PXTY no ip-
ajipecamM HEOrpaHUYEH.
CnpaBouno | IIpuHamiexHOCTh CTOPOHHSS- CrnpaBouHO-IIpaBOBast
-npaBoBasi | JloroBop Ne 174-2475A/2019 cucrema 1o
cucreMa o1 26.12.2019 1. 3aKOHOJATEIILCTBY
«Koncyner | Cymma gorosopa - 927 029-80 Poccuiickoit deneparumu.
aHTH», C «01» suBaps 2020 .

o «31» nexabps 2020 r.
CchUIKa Ha CauT-
http://www.consultant.ru/

23




KonunuecTtBo ximtoueit — 50 monap30BaTebCKuxX
JIUIICH3UH 10 ip-aapecam.
[TpuHAIIEIKHOCTH CTOPOHHSA-«DIEKTPOHHOE
DnekTpoHH | m3marensetBo FOPAWITY DneKTpoHHass OuOIMoTeKa
o- Horosop Ne 33.03-P-3.1-220/2020 BKItouaeT 6osee 5000
oubmmoted | ot 16.03.2020 1. HAaWMEHOBAaHHH YUYEOHHMKOB
Has Cymma norosopa - 324 000-00 ¥ y4eOHBIX TOCOOUH 110
cucrema C «16» mapta 2020 r. BCEM OTPACIISIM 3HAHUU IS
u3znarensct | mo «15» mapra 2021 r. BCEX YPOBHEU
Ba CchUiKa Ha CalT — poQeCCHOHAIBHOTO
"IOPAMNT" https://biblio-online.ru/ 0o0pa3oBaHUs OT BEAYIIUX
KonndecTBo kitoueit - 1octy s HayYHBIX IIKOJ C
3aperuCcTPUPOBAaHHBIX Mob3oBaTeneit PXTY ¢ | cobmoaeHnem TpedboBanuit
J1000T0 KOMITHIOTEPA. . HOBBIX PI'OCoB.
OnektponH | [Tpunamnexunocts ctopoHHs1-O00 KommuiexkT nznanuid,
o- «ITonurexpecype» BXOJSIINX B 0a3y JaHHBIX
o6ubmmoreu | JJorosop Ne 33.03-P-3.1-218/2020 «DnexTpoHHast OMOIMOTEKA
Has Ot «16» mapta 2020 r. texHnueckoro BY3ay.
cucrema Cymma norosopa-36 500-00
«Koncyner | C «17» mapta 2020 1.
aHT 1o «16» mapra 2021 r
crynentay | Ccpuika Ha calT — http://www.studentlibrary.ru
KonmdecTBo kimrouelt - 1OCTyI AJist
3aperucTpUpoBaHHbIX Nosib3oBareneit PXTY ¢
10000 KOMITBIOTEPA
CnpaBoun | [IpuHanmexHOCTb CTOPOHHSS l'apanT — cnpaBo4HO-

10 o- Cchika Ha caiiT — http://www.garant.ru/ IIpaBOBasi CUCTEMA 10
npaBoBass | Jloroop Nel66-2355A/2019 3aKOHOJIATEIbCTBY
cucremMa or 23.12.2019 1. Poccutickoit denepanun.
“I'apant» | Cymma gorosopa - 603 949-84

C «01» suBaps 2020 1. 1o «31»
nekadps 2020 r.KoaudecTBo KITFOYEH - JOCTYII
quis nosib3oBareneit PXTY mo ip-aapecam.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTtBeTcTBUH C y‘IeGHBIM IIJIAHOM 3aHATHA IO JUCLUIIIINHE «OcHo6bl mexHuuecKoz2o
PeyIupoanus u Mempoao2uuy TPOBOAATCS B OYHOW (OpME M CaMOCTOSATEIBHON pabOThI
oOyuJatomerocs.

11.1. O6opynoBanue, HeoOXxoauMMOe B 00pa30BaTeJbLHOM Ipolecce:
KommsioTep co CpEICTBAaMH  3BYKOBOCIIPOM3BEIICHHS, IPOEKTOP,
Crienmmanu3upoBaHHOE 000PyAOBaHHE Ul IPOBEACHUS J1TAOOPAaTOPHBIX padoT.

JKpaH.

11.2. YueOHO-HATISTHELIE IOCOOMS:
KoMrmiekT mpe3eHTanuii K JIEKIIMOHHBIM KypcaM; HaOOpBI
MaTepHUaJIOB U IIOKPHITUH.

00pasmoB  Pa3IMYHBIX

24



11.3. KoMmnb1oTepbl, HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aANINIAPATHO-
NPorpaMMHbIe H ayIHOBU3YyaJIbHbIE CPEACTBA:

[lepcoHanbHbIE KOMIBIOTEPHI, JIOKAJIbHAs CEThb C BbIXOJAOM B HHTepHeT. [leuatHpie u
3IIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMAITMOHHBIE peCYpChl: HH)OPMAITMOHHO-METOAUYECKHE
MaTepuabl, yueOHbIe TOCOOUS MO AUCIUILIIMHE; Pa3/1aTOUHbII MaTepua K pa3zesiaM JeKIHOHHON
JUCHUIIIINHBI, paBHaTOqHBIﬁ MaTCepHral K NPAaKTUICCKUM 3aHATUAM 11O JUCHUTIIIMHC. SJICKTPOHHBIC
o0pa3oBaTeNibHbIE PECYpPChI: AIEKTPOHHBIE MMPE3EHTAIMH K pa3JienaM JIEKIIMOHHOW AUCHHUTIINHBL;
y4e0HO-MEeTOInYeCKUE pa3paboTKU B SIEKTPOHHOM BH/IE; CIIPABOYHBIC MATEPHAIIBI B TICYATHOM U
3JIEKTPOHHOM BH/IE.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALIMOHHbIE PeCyPChI:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBatensMu CD u DVD,

IMPUHTEP, IPOECKTOP, SKpaH; KOMMPOBAIBHBIN anmnapar; JoKalbHas CeTh C BBIX0J0M B VIHTEpHET.

11.5. IlepeyeHb JULEH3UOHHOT0 MPOTPAMMHOI0 O0ecreYyeHus :

[TonHbIl TEpeyYeHb JHMIICH3MOHHOTO MPOTPAMMHOTO OOECIeUYeHHs MpelICTaBJICH
B OCHOBHOM 00pa30oBaTeIbHOMN MporpaMme.
Cpox
PexkBu3uTh
No HaunmenoBanue JoroBopa Konnqecnvso OKoquaHI/Iﬂ
0/l | MPOrpaMMHOTO MPOAYKTa HoCTABKI JUTICH3UI NEHCTBUS
JIUTICH3 U
1. HewuckmrountenbHas Kontpakt No | 657 KOMILUTIEKTOB. 12 Mecs1eB
JIUIICH3US Ha 28- (exxerosiHOE
ucrnons3zoBanue Desktop 359A/2020 Cornamenue MIPOJITICHUE
Education ALNG o1 26.05.2020 | Microsoft OVS-ES Ne MOATKCKH C
LicSAPkKk OLVS E 1Y V6775907 MpaBoOM
AcademicEdition nepexo/a Ha
Enterprise Kaxxprit KoMIiexT O0OHOBIIEHHYIO
BKJIFOYACT: BEPCHIO
B cocrase: 1) Jlutiensuto Ha MPOJIYKTA)
1)B cocraBe Microsoft KOMILIEKC IS
Office Professional Plus CO3IaHus
2019: MpEe3EHTAaINH,
. Word AJIEKTPOHHBIX TEKCTOB
o Excel 1 Tabsmil, 00paboTKH
. Power Point 0a3 nqaHHbIX Microsoft
. Outlook Office.
. OneNote 2) JInueHsuto st
. Access HOJIKIIOYCHUS
. Publisher MoJib30BaTeNen K
. InfoPath CEPBEPHBIM CHUCTEMaM
2)Microsoft Core CAL Microsoft:
o Exchange Server
3)Microsoft Windows Standard,
Upgrade o Exchange Server
Enterprise,
e SharePoint
Server,
o Skype mst

ousHeca Server,
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e Windows
MultiPoint
Server Premium,

e Windows Server
Standard,

e Windows Server
Data Center

3) Jlunensuto Ha
OOHOBJICHHUE
OnepaluvOHHOU
CHCTEMBI JJIA
pabounx CTaHIMA
Windows 10.

JomnomauTenbHO Ha
BVY3
MPEIOCTABIIACTCS
MpaBo Ha
UCIonb30Banue 1
(oHO¥) MUTICH3UN
CPEICTB pa3pabOTKH B
paMKax y4eOHBIX
KOMITBIOTEPOB OHOTO
TEXHUYECKOTO,
€CTECTBEHHOHAYYHOTO
(dakynpTeTa
(xadenpsr) u
MIPeI0CTaBICHUS
CTYyAEHTaM JUJIsl LieJIer
oOyuenust Azure Dev
Tools for Teaching.

KommuectBo

aKTUBAIU

HEOTPaHUYEHHO B

pamKax

TTOAPAa3ACIICHHS.
HeunckmrounrensHas KonTtpakt Ne | 2 nuueHsuu Ha 6eccpodHo
JIAIEH3US Ha 28- y4eOHBI KOMILICKT
ucrnoinb3oBanue YueOHsi | 353A/2020 MIPOTrPaMMHOTI0
Kommnekt Komnac-3D or 26.05.2020 | oOecrieueHns mis
v18 na 50 mecr. IIPOEKTUPOBAHMS U
[IpoekTupoBanue u KOHCTPYUPOBAaHHUSI B
KOHCTPYUPOBAHUE B MaIlIMHOCTPOCHUH,
MalTUuHOCTPOCHUH, paccyuTaHHBIC Ha
JIAIIEH3USL. aktuBanuro Ha 50

MECT KaKJas.
HeuckmrounrenpHas Kontpakr Ne | 1 (omHa) ceTeBas OecCpovYHO
JIMIICH3US Ha 28- munen3us Ha 200
HCITOJIb30BaHUE 355A/2020 IMoJIb30BaTelIei
SOLIDWORKS EDU ot 26.05.2020
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Edition 2019-2020
Network - 200 Users

HeunckmrounrensHas Kontpakt Ne | 150 nuuensuii. 6eccpodHo

JIAIEH3US Ha 28- Cornamenue

UCIOJIb30BaHUE 355A/2020 Microsoft OLV Ne

WINHOME 10 Russian oT 26.05.2020 | V6159937

OLV NL Each

AcademicEdition

Legalization GetGenuine

Legalization

HewuckirounrenpHas KonTpakt No | 1 (01H) KOMILJIEKT, 12 mecsiueB

JIAIIEH3US Ha 28- BKJIIOYAIOIMH 16 (exxeromHOE

HUCTIOJIB30BaHUE 359A/2020 (TIecTHaIIATh) MPOAJICHUE

SysCtrDatactrCore ALNG | ot 26.05.2020 | nuieH3uit ajist IIOJIIUCKH C

LicSAPk OLVS 16License akTUBaluu Ha 16 paBoM

E 1Y AcademicEdition (mectTHamIIATH) nepexoja Ha

Additional Product buznueckux O0OHOBIEHHYIO

CoreLic MPOLECCOPHBIX SApaX. | BEPCHUIO

[IpenocrasisieT mpaBo Ha Cornaienue MPOJIyKTa)

UCIOJIb30BaHNE Microsoft OVS-ES Ne

npoaykroB Microsoft: V6775907

Configuration Manager

Data Protection Manager

Endpoint Protection

Operations Manager

Orchestrator

Service Manager

Virtual Machine Manager

HeunckmrounrensHas Kontpakt Ne | 657 nuuensuil nis 12 mecsiues

JUIICH3MS Ha 28- npodeccopcko- (exxeromHoe

HCIIOJIb30BaHKUE 3523A/2020 MPEINOJAaBATENBCKOTO | MPOIJICHUE

0365ProPlusOpenFclty o1 26.05.2020 | cocraBa BY3a. MOATHCKH C

ShrdSvr ALNG SubsVL Cornamienue paBoOM

OLV E 1Mth Acdmc AP Microsoft OVS-ES Ne | mepexona Ha

AddOn toOPP V6775907 OOHOBJIEHHYIO
BEPCHIO

[Tpunoxxenus B coctaBe MPOIYKTA)

MOJIMUCKHU:

Outlook

OneDrive

Word

Excel

PowerPoint

Microsoft Teams

HeunckmrounrensHas Kontpakt Ne | 26280 nunensuit nins | 12 mecsues

JIAIEH3US Ha 28- ctyaenToB BY3a. (exxeromHOE

HCIIOJIb30BaHKUE 353A/2020 Cornamenue MPOJJICHUE

0365ProPlusOpenStudents | ot 26.05.2020 | Microsoft OVS-ES Ne | moamucku ¢

ShrdSvr ALNG SubsVL V6775907 IPaBoOM

OLV NL 1Mth Acdmc nepexoja Ha

Stdnt STUUseBnft OOHOBJIEHHYIO
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IIpunosxeHus B cocraBe BEPCHIO
MTOATIMCKH: MIPOJTyKTa)
Outlook

OneDrive

Word

Excel

PowerPoint

Microsoft Teams

8 HeuckmrounrtenbHas Kontpakt No | 1600 nuuen3uit aiis 12 MmecsieB
JIAIIEH3US Ha 28- aKTHUBaIlNU HA (exxeromHOE
ucnonb3oBanue Kaspersky | 359A/2020 pabouux CTaHUUAX U | IPOJAJICHUE
Endpoint Security gis oT 26.05.2020 | cepBepax MOTHCKH C
ousneca — CTaHJapTHBIN IPaBOM
Russian Edition. 1500- nepexoja Ha
2499 Node 1 year O0OHOBIEHHYIO
Educational License BEPCHIO
ITo nuis 3ammTsI IPOJYyKTa)
nHpopmarun
(antuBupycnoe 110) nua
(hU3UIECKOTO
obopyoBaHus (KOHEUHBIX
TOYECK)

9 HeuckmrountenbHas Kontpakt Ne | 20 nuneH3uit auist 12 Mecs1ieB
JIMLEH3US Ha 28- BUPTYQJIbHBIX U (exeronHOE
ucrnons3zoBanue Kaspersky | 359A/2020 00JIaYHBIX CpeT MIPOJITICHUE
Security ms BupTyanbHeix | ot 26.05.2020 MTOJIMCKU C
1 00JIaYHBIX cpel, Server paBoOM
Russian Edition. 20-24 nepexoja Ha
VirtualServer 1 year 0OHOBIIEHHYIO
Educational License BEPCHIO
[To st 3ammThHI MPOIYKTa)
uHpOopMauu
(aaTuBupycuoe [10) mst
BUPTYAIbHBIX M O0JIAYHBIX
cpen

10 HeuckmrounrenbHas Kontpakt Ne | 2000 nuuensuit ajis 12 MmecsieB
JIMIICH3MS Ha 28- MOYTOBBIX CEPBEPOB (exxeromHoe
ucnonb3oBanue Kaspersky | 359A/2020 IPOJUIEHNE
Security 17151 TOYTOBBIX o1 26.05.2020 IIOJIIUCKH C
cepBepoB Russian Edition. paBoM
1500-2499 MailAddress 1 nepexoja Ha
year Educational License OOHOBIEHHYIO
I1o mo1s 3anUTEI BEPCHIO
uHpopMauu IPOJYKTa)

(aaTuBupycuoe [10) mst
MIOYTOBBIX CEPBEPOB
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HaumenoBanue DopMbI U METOBI
OcHOBHBIE TOKA3aTeJIN OLEHKH
pa3aeJioB KOHTPOJIA U OLIEHKH
Pasnen 1. 3naem

1.1 -MeTpo JIOTUS. OcHOBHEBIE | -COBPEMCHHBIC TCHIACHIMMU Pa3BUTHS Orenka 3a
HOHATUA u NpUHIUINEL. | TCXHUKH 1 XUMHYECKOU TEXHOJIOTHH; KOHTPOJIbHYIO pa60Ty
Tpeamer MCTPOIIOTHA. COBPEMEHHBIE  METOABl  M3MEPEHHUS hel (6 centectp) 3
Tepmunel U omnpenencHus. Ouenka 3a sawer c

3akoH PD «O06 obecneueHnn
€IMHCTBA U3MEPEHUID
1.2-Knaccuduxanus

U3MEpPEHUI» OcHOBHBIE
¢busznueckue W XUMHYECKHE
BEJTMYHHBI

1.3-CpencrtBa u3MepeHUN U UX
BUJIBI. [TorpemnocTu
W3MEpPEHHUII.
1.4-I'ocynapcTBeHHas
METpPOJIOTHYECKas ciyxoa.

MexnyHapoaHas OpraHu3alus
3aKOHOJATEIbHON METPOJIOTUU.

Pazpnen 2.
2.1-OcHoBBI TEXHUYECKOTO
perynupoBanus. HopmaruBHo-
MpaBoBast Oa3za
CTaHJIapTH3AIHH,
cepTuduKaIm.
2.2-3aK0oHBbI PO «0O
TEXHUYECKOM
peryaupoBaHumny, «O

crannaptuzauun B PDy», «O
3alIUTe IpaB NOTPEOUTETCH.
2.3-TexHuueckue periaMeHThbl
U HOPMATHUBHBIE JOKYMEHTHI,
JNEUCTBYIOIIME HA TEPPUTOPHUH
PO®.

2.4-1lemm n 3amaum B oOJIacTu
JT0OPOBOIBHOTO u
00513aTeTILHOTO
MOATBEPKJICHUSI COOTBETCTBUS

MIPOTYKIIHH.

Pazgea 3.

3.1-Texauueckoe
peryaupoBaHue

(U3UKO-XMMHYECKUX MOKa3aTeNnel 1 uX
MOTPEIIHOCTEM;

- 3aKOHOJATEIIbHYIO,
OpPraHU3aLMOHHYIO, HAYYHYIO U
TEXHUYECKYIO OCHOBBI 00€CIICUeHUs
€AVHCTBA U3MEPEHUN U
CTaHJApTHU3ALUU.

Ymeem:

-IPpUMCHATL MCTOAbI U HUCIHOJIB30BATH

MIPUHLIUIIBI CTaH1apTU3aluu npu
pa3paboTke HOPMAaTUBHBIX
JIOKYMCHTOB;

-IIpUMEHSATH Ha pakTHKe DenepaibHbie
3aKOHBI U MEXTyHapOHbIE
pEKOMEHIaliK B 00JIACTH METPOJIOTUU
U TEXHUYECKOTO PeryIHpOBaHUS;

-IIpUHMMATh y4YacTHE B IpoLeccax
MIOATBEPKICHUST COOTBETCTBUS Pa3HOIO
YPOBHS-  AaKKpEAWTALMM, IPUEMKE,
JKCIIEPTH3E, JIMLEH3UPOBAHNH,
TOCKOHTPOJIE U HAJ30DPE;

-HCTIONb30BaTh TEXHUYECKUE CPENICTBA
JUI. U3MEPEHUS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOIr0 Tpoliecca, CBOMCTB
CBIPBS ¥ IPOTYKIIUH.

Bnaoeem:

-HaBBIKAMH  OCYIIECTBIISITh  TOWUCK,
KPUTHUYECKHH aHAJTM3UPOBATh u
CHUHTE3MPOBAThH nHpopmarmto,

MPUMEHATh CHUCTEMHBIM TOIXOM IS
peIIeHus TOCTaBICHHBIX 33]1a4;

-HaBbIKaMH IIOHUCKa HYXXHBIX
HCTOYHHUKOB I/IHq)OpMaI_II/II/I U AaHHBIX,

OIICHKOH (6 cemecTp)

Ouenka 3a
KOHTPOJIBHYIO paboTy
No2 (6 cemectp)
OneHka 3a 3a4ér
OLIEHKOH (6 cemecTp

OneHKa 3a
KOHTPOJIbHYIO paboTy
No3 (6 cemecTp)
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WHHOBAalMOHHOW MPOJIYKLHUHU U | BOCIPOU3BOIUT, aHanM3upoBaTh, | OueHka 3a pedepat (6

HMHHOBAIITMOHHEIX BHUJIOB | 3alIOMHUHATh u nepenaBaTth | CCMCCTP
NEeATEIbHOCTH. uHpOpPMALIMI0O  C  HCIOJB30BAaHHEM
3.2-Hogeie HOpMAaTHUBHbIE | HU(POBBIX CPEACTB, a TaKXkKe C
JOKYMEHTBI HanmonansHOW | IOMOIIBIO aIrOPUTMOB TpU paboTe ¢
CUCTEMBI CTaHJIAPTU3ALMKU — | IIOJIyYCHHBIMU u3 pa3IMYHbIX
TEeXHUYECKas Creuru(UKaus U | MICTOYHUKOB  JaHHBIMM C  IIEJIbIO
TEXHUYECKUN OTUET. 3¢ PEKTUBHOTO MCIIOJIb30BaHUs

3.3-IlpaBuna pa3pabOTKH ¥ | MOJy4YEHHOU MHPOPMALUU
oopMIICHHS ~ HOPMAaTHUBHBIX
JTOKyMEHTOB TSt
MHHOBAIIMOHHON NMPOYKIIIH

13. OCOBEHHOCTH OPTAHU3ALIMU OBPA3OBATEJIBHOI'O ITPOLHECCA J1JIA
HNHBAJINJIOB U JINI] C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHne WHBANUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU  3JIOPOBBS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

— Ilopsimkom opraHuM3alMd W OCYIIECTBICHHS 00pa3oBaTENbHON JAEATEIbHOCTU
o 00pazoBaTeNbHBIM MIpOrpaMMaM — MporpaMmaM OakaliaBpuara, MporpaMMmamM CIeIHaTUuTeTa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— IlomoxkxeHneM O TIOpSAJKE OpraHU3allMd ¥ OCYIIECTBICHHS 00pa3oBaTEIbHON
NEeSATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMam
OakanmaBpuaTta, IporpaMmaM CHeNMalIMTeTa, IporpamMmaM Maructpatypsl B PXTY
uM. [I.1. MenneneeBa, npuHATbIM pemeHueM YdeHoro coBera PXTY um. [I.H. Meunneneera
o1 30.10.2019, mnpotoxkon Ne 3, BBeAeHHBIM B JelcTBHE InpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

—  MeToauveckuMu peKOMEHIAUSIMHI [0 OpPraHu3aluu 00pa3oBaTeNLHOTO MpoIiecca s
0o0y4eHHs MHBAIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbsI B 00pa30BaTeIbHbIX
OpraHu3aIUsaX BRICHIET0 00pa30BaHUs, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTeIbHOTO Mpolecca
(yTBEepxkaeHBI 3amecTuTenieM MuHHCTpa oOpa3oBaHusi W Hayku P®D A.A. KiaumoBeIM OT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEeHHsI K padodell mporpaMme QM CHUTIIAHbI

«OCHOBBI TEXHHYECKOT0 PeryJIupOBaHUS U METPOJIOT UM

OCHOBHOM 00pa30BaTe/ILHOM MPOrpaMMbl
22.03.01 MarepuanoBefieHIE U TEXHOJIOTHS MaTEPHAJIOB
«DNEKTPOXUMUS U MAaTEPUAIIOBEICHUE»

nanmenoBauue OOTT

dopma 00yueHus: OUHAs

Howmep
OcHoBaHHIE BHECEHUS
U3MCHEHHUS/ CopepxaHue JOMOTHCHUS/H3MEHEHHS
W3MEHEHUS/ HOITOTHEHUS
JOTIOTHEHUS
MPOTOKOJ 3aC€IaHusl Y UEHOT 0
1. coBeTa No oT
« » 20 T
MIPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
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MuHKMCTEepPCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepanun
(penepasibHOE rocyiapcTBeHHOE OI0IKEeTHOEe 00pa3oBaTe/IbHOE YUpeKAeHne
BbICILIEr0 00pa3oBaHus
«PoccuiicKkMil XUMHKO-TEXHOJIOTHYeCKUIl YHUBEPCUTET
umenn /I.. MenaeneeBay

«YTBEPXIAIO»
N.o. mpopekTopa o yuebHoit paboTe

C.H. ®unatos

«25» mag 2022 1.

PABOYASA IPOT'PAMMA JUCHUITVIMHBI

«IIpouecchl M annaparbl XMMUYECKON TEXHOJIOT D)

Hanpasienue noarorosku 22.03.01 MarepuaJioBeieHre U TeXHOJIOTHH
MaTepuasioB

[Tpoduns noaroroBku «MaTepuanoBeieHUE U TEXHOJIOTUH HAHOMATEPHUAJIOB U

HaAHOCUCTEM»

KBanudukauus 6axaasaBp»

PACCMOTPEHO U O1OBPEHO
Ha 3aceJaHun MeToan4eCKOo KOMUCCHHU
PXTY um. JI.1. MenneneeBa
«25» masg 2022 1.

[Ipencenarens H.A. Makapos

Mocksa 2022 r.



IIporpamma cocraBiieHa:
I.T.H., 3aB. Kadenpoit [IAXT, npodeccopom Pasuuessim JI.B.
K.T.H., fotienToM kKadeapsl [IAXT Unpunoit C.H.

K.T.H., forienToM kadeapsl [IAXT Kyzunenosoii N.K.

[Tporpamma paccmoTpena u ojo0peHa Ha 3aceaHuu Kadeapbl MPOLECCOB U annapaToB XUMHUYECKOM
TEXHOJIOTUHU
«12» anpens 2022 r., nporokos Ne 11



1. HEJIb Y 3AJJAYM TUCHMUTIINHEL

[IporpaMMa IUCHUIUIMHBI COCTaBJeHa B COOTBETCTBUU ¢ TpeboBaHusAMU DenepanibHOrO
rocyaapcTBeHHoro obpasosarenpHoro cragmapra (PI'OC BO) ans HampaBieHUs MOATOTOBKU
OakamaBpoB 22.03.01 «MartepuamoBeieHHe W TEXHOJIOTHU MAaTEpUATIOBY», PEKOMEHIAIMSIMU
METOAMYECKOH KOMHCCHM W HaKOIJICHHOTO OIbITa NPENoJaBaHMs IUCIHMILIMHBI Kadeapon
MpoIECcCcOB M amnmaparoB xuMuueckod texHonoruu PXTY wum. J[.M. Menaeneesa. IIporpamma
paccunTaHa Ha U3yYEHHUE TUCLUIUIMHBI B TEUEHUE JIBYX CEMECTPOB.

Jucuunmuua «lIpomeccel W anmaparbl XUMHYECKOM TEXHOJIOTMW» OTHOCUTCA K
BapHATUBHOW YaCTH JUCIUIUIMH y4eOHOTo IaHa. [IporpaMma AMCHMILIMHEI TIPEIIOIaraet, 4To
oOyJaromuecs UMEIOT TEOPETUYECKYI0 U MPAKTHUYECKYI0 MOJATOTOBKY B OOJIACTH MaTEeMaTHKH,
¢u3uky 1 PruznyecKoi XUMHUH.

Heap AMCHUNIMHBI — BMECTE€ C JAUCUUIUIMHAMHU OOIIEH XMMHUYECKOW TEXHOJIOTHH,
XUMUYECKMMH TpOIlecCaMd M peakTopaMd U JPYTMMH, CBs3aTh OOIICHAYYHYIO H
OOLIEMH)KEHEPHYIO  MOATOTOBKY  XMMHKOB-TEXHOJOIMOB Ha OCHOBE M3YyYEHHUS OCHOB
THJIPABIUYECKUX, TEIUIOBBIX M MAacCOOOMEHHBIX IPOLECCOB XMMHUYECKOH TEXHOJOTMH, 4YTO
HEOOXOIMMO TpH TOATOTOBKE OakalaBpoB 10 JaHHOMY HANpaBICHUIO JUISI HAy4HO-
MCCJIEIOBATEIbCKOM U MPaKTUYeCKOi paboThl HA MPEANPUATHSAX.

3agauM JMCUMILIHHBI:

- pa3BUTHE NOHUMaHUS (PU3NYECKONW CYIIHOCTH M OOILIHOCTH TMPOILIECCOB XMMHYECKON
TEXHOJIOTHH;

- OCBOGHHE TEOpPETHMYECKHX 3HaHUl B 00JaCTH MNPOTEKaHUS TUIPOMEXAaHUYECKUX,
TETUIOBBIX U MacCOOOMEHHBIX MPOLIECCOB;

- W3y4YEHHE KOHCTPYKUMH amnmaparoB JUIsl MPOBEACHUS THIPOMEXAHMYECKHUX, a TAKKE
TEIIO- ¥ MacCOOOMEHHBIX MPOIECCOB;

- W3y4YEHHE QJITOPUTMOB pEIICHUS MPAKTHYECKUX 3a]a4, CBA3aHHBIX C pPacyeToM
IIPOLIECCOB M annaparoB i1 TPAHCIOPTUPOBKH JKUJIKOCTEH, pa3/ielIeHNUs T€TEPOI€HHbBIX CUCTEM,
TEIUI0- U MaccoOOMeEHa.

JucuuniuHa «IIpouecchl M anmapaTbl XUMUYECKOW TEXHOJOTUWY MPENoJaeTcst B 5 U 6
cemecTpax. KOHTpOib ycneBaeMOCTH CTYAEHTOB BEIETCS II0 NPUHATONM B YHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUIIVINHBI.

N3yuenne mucuuiumesl «lIpomeccel M anmapaTbl XUMHUYECKOM TEXHOJIOTUU» IIPU
MOATOTOBKE OakamaBpoB Mo HampaBieHuto moarotoBku 22.03.01 «MarepuanoBeneHue u
TEXHOJOTHUH MaTepuaioB», MpoduiIb MOATOTOBKH — «MaTepuajioBeleHHe W TEXHOJIOTHU
MaTepHaJIOB» HAMpAaBJICHO HA MPHOOPETCHHE CICAYIOMNX KOMIIETCHIIMH W HHIMKATOPOB HX
JIOCTHKCHMUS:

YHuBepcaiabHble kKoMneTeHIUU (YK) 1 MHIMKATOPBI MX TOCTHIKEHUS

Kon u naumenosanue YK Kon n HanmeHnoBanue nnaukaTopa goctmwxkenust YK
VK-1.1. 3naer MeToAabl MOMCKA, KPUTUUECKOTO aHAJIM3a U CUHTE3a

VK-1. Cnocoben | nadopmaruy, TpUMEHEHUS CUCTEMHOTO IOJX0/a, OCHOBAaHHOTO

OCYIIECTBIISTh MOUCK, | HA ~ HAyYHOM  MHPOBO33PEHUM  MpPU  pEIIEHUHU  3a]ad

KPUTHYECKHH aHaIM3 U | MPOPECCHOHAIBHON AeATETHHOCTH.

CUHTE3 uHpopmanuy, | YK-1.2. YMeer ananusupoBarh 3anady, BbIICNsAs ee 0a30BbIe

IPUMEHATh ~ CHCTEMHBIM | COCTaBIISIONIME.

noaxon s pewenus | YK-1.3. VYmMeer HaxoguTh M KPUTHYECKH aHAJIU3UPOBATh
IIOCTaBJIEHHBIX 3a/1a4. UHpOpMALMIO, HEOOXOAUMYIO JUIsl PpeIIeHUs IOCTaBJIEHHON
3aJ1a4H.

IIpodeccnonanbubie komnereHuM (I1K) u MHIAMKATOPHI MX TOCTHKEHUSA:

Kona u HanmenoBanue [1K ‘ Ko u HanMeHoBaHue nHaMKaropa goctxeHus [TK




I1K-3. Crocoben

HCITIOJIB30BaTh Ha
NpakTUKEe  3HAHUSA 0
TPAIUIIMOHHBIX M HOBBIX

[IK-3.1. 3Haer TpaguIIMOHHBIE W HOBBIE TEXHOJOTHYECKUE

TEXHOJIOTUYECKUX IPOIECChl TOJIy4eHUS] M MOAM(DUKALMU MaTepuajoB C IENbIO
nporeccax, MOBBIIICHUS] KX KOHKYPEHTOCITOCOOHOCTH.

pa3pabarbIBaTh [IK-3.2. VYmeer wucnonap30BaTh Ha TMPAKTHUKE 3HAHUA O
pEKOMEHIAINN 10 | TPAJAWIIMOHHBIX U HOBBIX TEXHOJIOTMYECKHX TPOIIECCaX MOTYICHUS
COCTaBy, TEXHOJIOTUH | U 00paboTKu KOHCTPYKLIMOHHBIX, (GYHKIMOHATIBHBIX,
IPOM3BOJICTBA U | KOMITO3UIIMOHHBIX U MHBIX MaTEePHAJIOB.

crioco0am obpabotku | I1K-3.3. Brnageer mMeTogaMu mosryuyeHHs! ¥ aHajau3a UHPOPMALUU
KOHCTPYKITUOHHBIX, 10 COCTaBy, TEXHOJOTHUHU IMPOM3BOJICTBA M CIOcOOaM 00pabOTKH
(YHKIMOHATBHBIX, KOHCTPYKIIMOHHBIX, ()YHKIIMOHATbHBIX, KOMIO3UIIMOHHBIX U UHBIX
KOMITO3UITMOHHBIX U WHBIX | MATEPUAIIOB C IEJIBIO MOBBIIICHUS KX KOHKYPEHTOCITIOCOOHOCTH.
MaTepHajoB C  LEJbIO

TIOBBIIIICHUS 1794

KOHKYPEHTOCIIOCOOHOCTH.

B pesynbrare n3ydeHus AUCUUILTAHBI CTYISHT OakanaBpuara JOKEH:

3uame:

— OCHOBBI TEOPUHU TNEPEHOCA HMITYJIbCa, TEIIa M MACChl; MPUHIUIBI (PUINIECKOTO
MOJICIUPOBAHUS TIPOIIECCOB; OCHOBHBIC YPaBHEHHUS JBIWKCHUS >KUIKOCTEH; OCHOBBI TEOPUU
TEIUIONEpeIaur; OCHOBBI TEOPHH MAaCCOIEpEIayd B CHCTEMax CO CBOOOTHOW M HETMOJBUKHOU
rpanuIeil pasnena (as3; THUIOBBIE TMPOIECCH XHUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmaparthl U METOJIbI UX pacyera;

— METOZIbl TIOCTPOCHUS
TEXHOJOTUYECKHX MPOIECCOB;

— OCHOBHBIE TPUHITUIIBI OPTAHU3AIIMHN TTPOIIECCOB XUMUUYECKON TEXHOJIOTHH.

Ymemy:

— ONIpeAeNsiITh XapaKTep IBWKEHUS JKUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHUKH
MPOIIECCOB TEIIO- ¥ MAacCOMepelayr; PACCYUTHIBATh IMapaMeTPhl U BEIOMpATh anmaparypy AJis
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIECcca;

— PpacCUMTHIBATh OCHOBHBIC XapaKTEPUCTUKH XHUMHUKO-TEXHOJIOTHYECKOTO TIpoIlecca,
BBIOMPATH PAllMOHATBHYIO CXEMY.

Bnaoems:

— METOJaMU TEXHOJIOTUYECKUX PACUETOB OTIEIBbHBIX Y3JO0B U JeTallel XUMHUYECKOTO
000py1I0BaHUS;

— METOJaMU OMNpPEIEICHHUS] PAlUOHAIBHBIX TEXHOJOTHYECKHX PEKHUMOB PabOThI
000py1I0BaHMUS;

— METOJaMHU aHajK3a W pacueTa MPOIECCOB B MPOMBIIIJICHHBIX ammapaTax, BeIOOpa UX
KOHCTPYKITUH, OTIPEICTICHUS TEXHOJOTUUECKHUX TTOKa3aTesIed padoThI anmaparoB.

OMIIUPUYECCKUX HU  TCOPECTUUCCKHX MOI[CJ'IGﬁ XHUMUKO-



3. OFbEM JUCHUILINHBI U BUJIbl YYEFHOM PABOTBL

Beero Cemectp
Bun yuebHoOM paboTh >
3E Axan. 3E Axan. 3E Axan.
q, q, q,
O01mast TpyJ0eMKOCTh JUCIUTIIINHBI 10 360 5 180 5 180
KonTakTHast padora (KP) 3,6 128 1,8 64 1,8 64
Jlexmuu 1,8 64 0,9 32 0,9 32
[Tpaktuueckue 3ansatus (I113) 1,8 64 0,9 32 0,8 32
CamocTosiTesibHasi padoTa 4.4 160 2,2 80 2,2 80
CamocTosiTeTbHOE U3YUCHHUE Pa3/IesioB 4.4 160 22 20 22 20
JHCIHTIIHHBI
Buabl KOHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTtakTHas paboTa - mpoMeXyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTanus 2,0
IToarotoBka K s5K3aMeHY 71,2 0,99 35,6 0,99 35,6
Bua uTOroBoro KOHTpoOJIf: IK3aMeH IK3aMeH
Beero Cemectp
Bun yuebHoli paboThl >
3F Acrtp. 3F Acrtp. 3F Acrtp.
q, q, q,

OO611ast TpyA0€MKOCTh TUCITUTUIHHBI 10 270 5 135 5 135
KonTakTHas padora — ayinTopHbBIE 3,6 9 1.8 48 1.8 48
3aHSATHSA:
Jlexmuu 1,8 48 0,9 24 0,9 24
ITpaktuueckue 3ausatus (113) 1,8 48 0,9 24 0,8 24
CamocrosiTesibHas padoTa 4,4 120 2,2 60 2,2 60
CamocTosiTeTbHOE U3YUCHHUE Pa3/IeliOB 44 120 22 60 22 60
JUCIIUILIAHEI
Buabl KOHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas padora - 0.6 0.01 03 0.01 0.3
MPOMEKYTOYHASA aTTecTalus 2,0
IMoaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH




4. COOIEPXKXAHUE JUCHUIIVINHBI.

4.1. Pazgenpl IMCHMILIUHLI U BUABI 3aHATHH.

AKkazeM. 4acoB

Ne Jlek- IIpak. Cam.
Pa3gen aucuUNMINHBI Bcero

n/n 107041 3aH. padora
Pazgen 1. I'mapoaunamMmuveckue

1 npoueccbl ¥ annaparbl XHMHYECKOH 72 16 16 40
TEXHOJIOTHH

11 Beegenue B nucuumiimHy. OCHOBHBIE 9 ’ ) 5
TOHSITHSI U ONPEJICIICHHUS.

1.2 | OcHOBBI TEOpUU IIEPEHOCA. 11 4 2 5

1.3 | 'mapocraTuka. 9 2 2 5

1.4 | 'upponuHamuka. 13 4 4 5

1.5 | [lepemenienue >KuIKOCTEN. 30 4 6 20

) Pazpen 2. TeIIJIOBbIUe npoueccbl M 7 16 16 40
annapatbl XMMHY€CKO TEXHOJIOTHH

21 OcHOBHbIE TOHSATHS W ONpPEIEICHUS B 9 ) 5
TeIIonepeaaye.

2.2 | Ilepenoc sHeprun B opMe TEIIOTHI. 31 10 6 15

23 Tennonepenaua B MMOBEPXHOCTHBIX 3 4 ] 20
TEMJI000MEHHHKAX.
Pasgen 3. Ilpomeccsl M anmaparsl

3 pa3nejieHust TOMOTI€HHBIX CHCTEM 108 24 24 60
(0OCHOBHBIE MacCOOOMEHHBIE NMPOIECChI).

31 OcHOBHbIE TOHSATHS W ONpPEIENICHUS B 9 ) ) 5
Macconepeaaye.

3.2 | MexaHu3Mbl IEPEHOCA MACCHI. 11 4 2 5

3.3 | ®a30B0OE paBHOBECHE. 11 2 4 5

34 Meroas! pacuéra pa3MeposB 27 6 6 15
MacCOOOMEHHBIX KOJIOHHBIX alnaparos.

3.5 | AbcopOuust. 28 4 4 20

3.6 | Juctumnsimus. Pektudukamms. 22 6 6 10
Pasnen 4. Ilpomeccsl uM anmaparsl

4 pasfesieHusi TeTepPOreHHbIX CHCTeM 36 3 3 20
(ocHOBHBIE THAPOMEXaHHYeCcKHne
NMpouecchl).

41 Pa3genenne  rereporeHHBIX  CHUCTEM. 9 ) ) 5
OcHOBHbIE IOHATHS U METO/IBL.

4.2 | OcaxpaeHue. 9 2 2 5

43 TedeHue KUAKOCTH YEPE3 HEMOIBUIKHBIE 9 ) ) 5

"~ | 3epHHUCTBIE U IICEBAOOKUKEHHBIE CIIOH.

44 CDHanpOBaHHeU CyCNEeH3UM U OYHUCTKA 9 ) ) 5
ra3oB OT MbLICH.
UTOT'O 288 64 64 160
IK3aMeH 72
UTOT'O 360




4.2. Conep:xanue pa3iejoB IUCHUIINHBI.

Pazgen 1. 'mapoanHamMuyecKkue Mpouecchl M annapaTbl XUMHUYECKOH TEXHOJIOTUH.
1.1. Benenue B quciuminHy. OCHOBHbBIE IOHSTHSL U ONIPEACIEHUS.

[Ipeamer  gucummmuuel  «lIpomeccbl w  anmaparbl  XMMHYECKOM — TEXHOJOTHN».
Knaccudukanus mnpoueccoB. HempepsiBHBIE W NEpUOAWYECKHE,  CTAIl[MOHApHBIE |
HECTallOHAPHBIE MPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB W OOIIME MPUHIUIBI pacyera anmapaTtoB
XUMUYECKON TEXHOJIOTHH.

Kunkoctn u rasel. Knaccudukarnus skuakocteil. MpeanpHast xuakocTh. KamenbHble u
ynpyrue Kuakoctd. Cuiibl, ACUCTBYIOIIME B JKHJIKOCTH: MAacCOBbIE M IOBEPXHOCTHBIE.
HanpspxeHus B )KMIKOCTSAX U Ta3ax (TaHTeHIMATbHbIC 1 HOpMalIbHBIE). CBONHCTBA KUIKOCTEH.

Mopenb HenpepbIBHOM cpeabl. [ToHsTHE (HU3UIECKOTO AIEMEHTapHOTO 00beMa.

1.2. OCHOBBI TEOpPUH NIEPEHOCA.

OcHOBBI TeOpHUH SIBJICHUI MEpeHOca: aHaJlu3 MEXaHW3MOB, MOJECIUPOBAHUS U pa3pabOTKU
0000IIEHHBIX METOJIOB pacyeTa ruAPOMEXaHNYECKHX, TEIUIOBBIX U MacCOOOMEHHBIX MPOLECCOB
u annaparoB. {OEHOMEHOJOTHYECKHE 3aKOHbl IIEPEHOCA HWMITYJbCa, MAacChl M OSHEPIHH.
MonekynspHblii W KOHBEKTHUBHBIM mepeHoc. OOIMe 3aKOHOMEPHOCTH THUIPOJAWHAMHKH,
TEIJIONEepelayd M Mmaccolepenayv. B3auMocBsA3b 3THX MPOLECCOB B IPOMBIIUIEHHOU
annaparype. Poinb siBIeHMI nepeHoca IpU XMMUYECKUX MPEBPAILIECHUSX.

MarepuanbHble U SHEPTETUUYECKHE (TEIJIOBBIC) OAaHChI; ONPEIeIEHHe MAacCOBBIX IMTOTOKOB
U DHEPIreTUYECKUX 3aTpaT. YCIIOBUS DPABHOBECUS U OIPENEICHHME HANpPaBIEHUS INPOLIECCOB
nepenoca. OOuUN BUI YypaBHEHHI CKOPOCTH MPOLECCOB; ABMXKYIIHE CHJIBI U KUHETHUYECKUE
K03 ppuureHTsl. JIMMUTHpYIOIIHE CTaIuH.

1.3. 'mapocraruka.

Juddepenumanbaple ypaBHeHHs paBHoBecus Oiiepa. Ilokosimasicss XHIKOCTb O[T
JEHCTBUEM CHJIbI TsKecTH. OCHOBHOE YpaBHEHHE T'MAPOCTAaTHKH. [IpakThueckue MpuioKeHUs
OCHOBHOT'O YPaBHEHUS TUAPOCTATUKH.

1.4. 'maponnHaMuka.

baanc cuit npu IBMYKEHUH BSI3KOM HEC)KMMAEMOU KMAKOCTHU. Y paBHEHHE HEPA3PBIBHOCTU
(crutormrHOCTH) TIOTOKA. Y paBHeHHe HaBbe-CTokca 1 ero GU3UIEeCKU CMBICIL.

IMonoOHoe mnpeoOpazoBanue ypaBHeHuss HaBbe-Ctokca. bespasMepHble mNepeMeHHBIE -
KpUTEPUHU THUAPOAMHAMUYECKOTO nofodus (Ditnepa, PeitHonbaca, @pyaa, TOMOXPOHHOCTH), HX
¢u3uueckuil CMBICK; TapamMeTpuueckue Kpurepuu. KpurepuanbHOoe ypaBHEHHE BIKEHUS
BSI3KOU JKHUIKOCTH.

VYpaBHeHue JBUWKEHHUs Oilnepa. DHepreTMdyeckuid OajgaHC CTALMOHAPHOTO JIBUIKCHUS
UJICaIbHOM KUJKOCTH. YpaBHeHHE bepHyu s uaeanbHOM M peallbHOM KUIKOCTH. Ero
NpaKkTUYeCKHe MNpUIIOKeHUs (McTedeHue >xuakocteil, TpyOka Iluro-Ilpanarns). [IpuHumms!
U3MEpPEHUs]  CKOpOCTell W pacXxoJOB  JKUIKOCTH  APOCCENbHBIMM  Ipubopamu U
THEeBMOMETPUYECKUMHU TpyOkamu. OmpenerneHne pacxoJoB MPH HCTEUECHUH KUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

I'uppoanHamMuyuecKkue pexXUMBbI JBHKEHUS KUAKOCTEH: JaMUHAPHBIA U TYpOYJICHTHBIMH.

Uucno PeitHonbAca W €ro KPUTHYECKHE 3HAYCHUSA. MexaHU3Mbl JJAMUHApPHOTO U
TypOynentHoro TeueHui. [lonstue typOynentHoctu. IIpenctaBieHust O THAPOAUHAMHYECKOM
MOTPAHUYHOM CJIO€ MTPH TEYEHHUH 110 TpyOaM U KaHalaM U IpU 0OTEKaHUH Tel.

Pacuer pamamerpa TpyOONpOBOJOB U  ammaparoB; BHIOOpP CKOpOCTEH TOTOKOB U
ONTUMAJILHOTO TUaMeTpa TPyOOIIPOBOIOB.

Pacnpenenenne ckopocTeil Mo paauycy TpyObl MOCTOSHHOTO CEUEHHUS MPH JIAMHHAPHOM
CTAallMOHAPHOM TE€YEHUHU.

Teuenne B TpyOax u kanamax. ONpenensionIfii MonepeuHblii pa3Mep MOTOKa B KaHalIax
MIPOU3BOJIHLHOM (POPMBI: THUIPABINYCCKUN PAJANYC, SKBUBAJICHTHBIA TUAMETP.

I'mppaBinueckoe CONPOTHUBIICHHE IPU TEYEHUHM KMAKOCTEM M razos. Pacuer morepp Ha
Tpenue (ypaBHeHue Jlapcu-BeiicOaxa) m Ha wmecTHbIe compoTuBieHUs. COOTHOIICHUS H




HOMOTpaMMBbI JJisi pacuera Kod(dduuueHta TpeHHs. 3aBUCHUMOCTH MEXIy pPacXxolIoM U
nepenajoM JaBieHusd. Pacuer Hamopa Il TEpeMENIeHHUs SKHAKOCTEM uepe3 CUcTeMmy
TpyOOIIPOBOJIOB U anmapaToB.

1.5. IlepemenieHre >KUIKOCTEH.

[lepemenienne XKUAKOCTEH C TMOMOIIBIO MAIIWH, TOBBIIAIONUX AaBieHue. OObeMHBIC
(mopIIHEeBbIe, POTAIIMOHHBIE U Jp.) U JUHAMUYECKUE (IIEHTPOOEIKHBIC, OCEBBIC U JP.) HACOCHI.
OcHoBHBIE TapaMeTpbl PpabOThl TUAPABIMYECKUX MAIIMH: I[POU3BOJUTENBHOCTh, HAIOP,
MommHocTh, KITJI.

Pacuer Hamopa u moTpeGiseMoil MOITHOCTH; Tox00p ABUTATENs K Hacocy. OmpeaeneHue
JIOITYCTUMOMW BBICOTBI BCACBHIBAHMS. SIBJIEHHE KaBUTALUU U €r0 MPEJOTBPAILECHUE.

OcobenHocTH pabOThI, COMMOCTABICHUE M 00JIACTH TIPUMEHEHHUSI OCHOBHBIX THUIIOB HACOCOB -
HEHTPOOEIKHBIX, MOPIIHEBBIX (IUIyHXXKepHbIX) M Ap. CBsa3p Hamopa, moumHoct u KIIJ ¢
MIPOU3BOUTEIHPHOCTBIO (XapaKTEpPUCTHKKA HacocoB). PaboTa HAacocoB Ha ceTh W WX BHIOOP;
peryiupoBaHue MPOU3BOAUTEIILHOCTH.

Pa3znen 2. TensioBble mpouecchbl U aNMapaTbl XUMHUYECKOH TEXHOJIOTHH.
2.1. OcHOBHBIE MOHSITHS U ONPECIICHH B TEIIONEpeaaye.

OcCHOBHBIE TEIJIOBBIE MPOLECCHl B XUMHUYECKON TEXHOJOTUHU: HarpeBaHUe U OXJaKICHHE,
KOH/JICHCALIUsI TAPOB U UCHAPEHUE KUIKOCTEH.

CranuoHapHbId M HECTAIMOHAPHBIN MEPEHOC TEIUIOTHL. TeMmeparypHoe MoJje, TPagueHT
TEeMIIepaTypbl U TEIJIOBOM MOTOK; TEIUIONEpeaaUa U TeImiooTaaya. TeMrnepaTypornpoBOIHOCTb —
TEIJIOMHEPLIMOHHBIE CBOICTBA CPEIbI.

2.2. TlepeHoc sHEpruu B GopMe TETIOTEHI.

TennoBoii OanaHC Kak YacTHBIA CiIydail 3HepreTudyeckoro Oamanca. OmpepeneHue TEMIOBON
HArpy3KH amnmapara Tpu W3MEHEHHH U 0e3 H3MEHEHHsI arperaTHoro cocTosHus. Pacxon
TEMJIOHOCHUTEIIEH.

JuddepennnanbHoe ypaBHEHHE MEPEHOCA YHEPTUU B GOpME TEIUIOTHI, ypaBHEHHE Dypbe-
Kupxroda u TernionpoBoaHOCTH.

CranoHapHbIi MepeHOC TEIUIOTHI Yepe3 MIOCKUE U MIIMHApUYecKue cTeHku. CoueraHue
MEXaHHU3MOB IepeHOCca TEIUIOTHI (TEIJIONPOBOHOCTH, KOHBEKLIUHU, U3ITYUCHHUS).

KoHnBekTuBHBIN NepeHOC TEIOTh. be3paszmepHble nepemennsie — uncna Hyccenbra, [lekie,
[Tpanarnsa, I'pacroda, dypee. Pacdyer kodDPUIMEHTOB TEIUIOOTIAYU TNPU BBIHYKISHHOW W
€CTECTBEHHOW KOHBEKLIUH.

TennooOMeH mpu U3MEHEHUM arperatHoro coctosHus. Konmencamus mapoB. dopmyna
Hyccenbra. TernnooOMeH py KUTICHHH.

PagnanTHeli  TemionepeHoc. B3auMHoe wu3nydeHwe Ten. PanMaHTHO-KOHBEKTHBHBIN
nepeHoc TemioThl. Pacuer moTeph TEIUIOTHI anmmaparamMu B OKPY’KAIOIIYIO CPely M TEIIOBOM
u3ossinuu. OCHOBHOE YpaBHEHUE TEIJIONEpeaayu.

2.3. Tenynonepenaya B MOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Temonepenaua B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJAUTUBHOCTH TEPMHUYECKUX
conpotuiieHud. Cpeausis ABMXKYIIAs cuiia Terionepeaaun. Onpeaenenre cpeaHet ABMxKyIen
CWJIBI B ammapaTax pa3JIMYHBIX KOHCTPYKIMH. B3aumMHoe HampaBieHHEe JBHXKEHUS
TEIUIOHOCHUTENCH. PacueT moBepXHOCTH TEMTO0OMEHHUKOB.

CnocoObl  TOZIBOJIA M OTBOAA TEIUIOTHI B XHWMHYECKOM TEXHOJIOTHHU. TpebGoBaHus,
npenbsBiIsieMble K TeruioHocutensiM. OOOTrpeB BOASHBIM TapOM, BBICOKOTEMIIEPATYPHBIMU
OpPraHMYECKUMHU TEIUIOHOCUTENSIMHU, TOMOYHBIMU razamu. CrocoObl anekTpoodorpesa. OTBOX
TEIJIOTHI BOJOM, BO3YXOM U HU3KOTEMIIEPATyPHBIMU TEIIIOHOCUTEISIMHU.

TemnooOMeHHble anmapaThl; uX Kkiaccuukanusa. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOdarble, IUIAaCTHHYATHIC,  ammaparbl C  [EPEMEIINBAOIIUMU
ycTpoiictBamu U T.A.) CMecUTeNbHbIE TEINIOOOMEHHUKHU: TPAAUPHHU, KOHJIEHCATOPBI CMEIICHHUS.
Bri6op onTuManbHBIX KOHCTPYKIIMH M YCIOBHUN SKCIUTyaTallid TETIOOOMEHHBIX AarimapaToB.
OcHOBHBIE TEH/IEHIIUU COBEPIICHCTBOBAHUS TEINIOOOMEHHBIX almnapaToB.




Pazgen 3. Ilpomecchl M anmaparbl pa3sjeJleHUsi TOMOTeHHBIX CHCTeM (OCHOBHbBIE
Macco0OMeHHbIEe NPoIecChl).
3.1._OCHOBHBIE OHATHS U OLIPEACIICHUS] B Maccolepeaaye.

Knaccudukanus nporeccoB maccoobmena. OCHOBHBIE TIOHATHS U onpeseneHus. [Ipoiecch
co cBOOOTHOM M (PMKCUPOBAHHOW TpaHUIIEH pa3zena a3 u ¢ pa3aessonei ¢pas3pl meperopoaKon
(memOpanoit). Hocutenu u pacnpenensiembie BemecTBa. CriocoObl BRIpakeHUs cocTaBa (has.

OU3NKO-XUMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBecHbIE YCIOBHUS U
OlpeNieIecHue HampaBlieHHs] TepeHoca BemiectBa u3  (assl B ¢aszy. Koadourments
pacnpenenenus. [lonsitue o Macconepeaue u MaccooTaye.

KoHneHTpannonHoe mone, rpaJueHT KOHIEHTPAlWU, OOMUN M YAENbHBIM MOTOK MAacChI.
MonexynspHas nuddys3us B KUIKOCTAX, razax (mapax) U TBEpPAbIX Tellax.

3.2. MexaHu3Mbl IEPEHOCa MACCHI.

YpaBHeHHE HEPa3pbIBHOCTH ISl IBYXKOMIIOHEHTHON CHUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO TIEpEHOCA MAaCChl B OMHAPHBIX CpeIax.

Juddy3noHHBIN TOTPAaHUYHBIN CJIOW; TPOPUITH KOHIICHTPAIMN U CKOPOCTEH B TOTOKAX.

Koaddunmentsr maccootmauun. OCHOBHBIE MOJICNbHBIC TMPEACTABICHUS O MEXaHU3ME
MaccoOTAauyH.

MonenupoBanue KOHBEKTHBHOrO MaccooOMmeHa. Yucma Hyccenbra, Ilekme, ITpanmrs,
®dypre U JIp., UX GUINYECKUI CMBICI, aHATIOTHH C TEIUIOBBIM MOJ00MEM MPUMEHUTENBHO K razaM
U xuAKocTsM. Pacder kod3(pPUIMEHTOB MaccooTAauud B ammaparax pa3jiHYHbIX THUIOB TIO
YpaBHEHUSAM ¢ 6€3pa3MEepHBIMU TEPEMEHHBIMHU.

Macconepenaua. OcHOBHOe ypaBHeHHEe Macconepenaud. COOTHOIIEHHE — MEXIY
ko duimeHTaMu  Maccorepeayd M MacCOOTAaud, aJIUTUBHOCTh  JU(HY3UOHHBIX
conportuBiieHnii. MHTeHCHpUKaLMs Macconepenayd MyTeM BO3ACHCTBUS HAa JHUMHTHUPYIOIIYIO
CTaJIHIO.

BinusHue ycnmoBuil  (TeMmepaTypsl, JAaBJIEHHs, KOHLEHTpalui) Ha HalpaBIcHUE
MaccomepeHoca Ha mpuMepax adcopOIuu; MPUHIIUATIB BEIOOpa aOCOPOCHTOB.

3.3. ®a3oBoE paBHOBECHE.

MartepuanbHblii OanaHCc HENPEPHIBHOTO YCTAHOBUBILIEIOCS Ipoliecca IMpU  Pa3TUUHbIX
crioco0ax BeIPaKEHUS COCTABOB (a3 M UX PacxXo/0B; ypaBHEHHs pabouuX JIHMHUH.

[IpenenpHble KOHUEHTPALIMU PACIIPEACIIEMOr0 KOMIIOHEHTA B OTIAONIEH U U3BJIEKAIOIIEH
dazax nans TPOTUBOTOYHBIX MPOIECCOB. MaKCHUMallbHO BO3MOXKHAsI CTETCHb H3BJICUCHUS,
MUHHUMAJIbHBIA U ONITUMAJIBHBIA PACXO/IbI U3BJIEKAIOIICH (a3bl.

3.4. Metonbl pacuéra pa3sMepoB MacCOOOMEHHBIX KOJOHHBIX annaparoB.

Pacyer mnonepeyHoro ceueHus (AuMaMeTpa) KOJIOHHBI, TMpEAENbHO JONyCcTUMas U
PKOHOMUYECKHU ONTHUMATbHASI CKOPOCTHU CIUIOIIHOM (a3bl.

PanmonaneHbli BEIOOP B3aUMHOTO HaIpaBlIEHUs ABMXKEHUA (a3 U OpraHu3aliy MOTOKOB B
MacCOOOMEHHBIX ammaparax. PacueT MacCOOOMEHHBIX MPOILIECCOB M allapaToB ISl CHCTEM C
OJIHUM pacrpeneisieMbiM KOMIOHEHTOM. OCHOBBI pacyeTa BhICOThI MAaCCOOOMEHHBIX alnapaTroB
C HEMPEpBHIBHBIM U CTYNEHYATHIM KOHTaKTOM ¢a3. /[Ba OCHOBHBIX METOA pacyeTa: Ha OCHOBE
K03 (UIIMEHTOB Maccolepeayd U Ha OCHOBE MOHATHSA TEOPETHYECKON CTYNEHH pa3esieHHUS.
[TonsTHE ymclia eIMHUII TIEPEHOCAa W BBICOTHI EAMHHIIBI TMepeHoca. DakTop Maccomepenayu.
Cpennsis  nBWXyllas cuja Maccomepenadd. BiusHue NpoAoiIbHOrO MEepeMelIuBaHus Ha
CPEIHIOI JIBIKYIIYIO CHIIy Maccomepenadu. IIporeaypa pacdera, oCHOBaHHas Ha OOBEMHBIX
koa(durmentax macconepeaun. ['pagudeckuii 1 aHaATUTHISCKUN METOJIBI pacueTa.

Pacyer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTYNEHYaThIM KOHTAakToM  (as.
D¢ dexkTuBHOCTL cTyneHn o Mpapdpu. CBsa3p yucia eauHUI] nepeHoca u JokaibHoro KIIJI
cTyneHr 1o Mbspdpu. UMCIeHHBIH pacdyeT «OT CTYNEHH K CTYHNEHH» MU ero rpadudeckas
MHTEPIPETAIs C UCIIOIb30BAaHUEM «KMHETUYECKON JIMHUWY». YUET CTPYKTYpbl NOTOKOB U KIIJI
tapenku. OCOOCHHOCTH pacueTa TapelbyaThlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUYECKOU
Tapenku. Ynuciao AecTBUTEIbHBIX U TEOPETUYECKUX Tapelok. I (HEKTUBHOCTh TAPEIKH.




PanmonanpHbli BEIOOP B3aUMHOTO HaIpaBlIeHUs ABMXKEHUA (a3 U OpraHu3aliy MOTOKOB B
MacCOOOMEHHBIX armaparax.

3.5. AGcopbuus.

OOme TPUHIUIBI YCTPOWCTBA M KiacCU(UKALUS anmapaTtoB i MacCOOOMEHHBIX
MPOIIECCOB B cucTeMax "ra3(map)-KuakocTh'". OCOOEHHOCTH KOHCTPYKITUI abcopOepoB.

OcHOBHBIE THNBI M 00JAacCTH NpPUMEHEHHUs aOcopOepoB: HacagoO4yHbIE M TapeiabyuaTble
KOJIOHHBI, anmapaTbl cO CIUIOIIHBIM M CEKIHOHHUPOBAaHHBIM 0apOOTaKHBIM CJIOEM, almaparthbl ¢
JTUCTICPTUPOBAHUEM JKUKOCTH.

CxeMbl aOCOpOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBIJICJICHHEM HW3BJICUEHHOTO
KOMIIOHEHTa U pereHeparnueil abcopOeHTa (mecopOuueld TpH TMOBBIIMICHHOW TeMIIEparype,
MOHM)KEHUEM JIaBIICHUS, OTAYBKOM HHEPTHBIM HOCUTEIIEM).

3.6. Juctrmnsims. PekTudukarms.

Paznenenne nucTuiisnueil )KUIKMX TOMOTEHHBIX CMecCel M CHKIKEHHBIX Ta3oB; o0jacTu
IPUMEHEHHS U OCOOCHHOCTH MPOBEICHUS MPOLIECCOB IPU PA3TUYHOM JaBJICHUH.

[TapoxuaKOCTHOE paBHOBECHE JUISi CHUCTEM C TIOJHOM M OTPAaHUYEHHON B3aMMHOMN
pacTBOPUMOCTBIO W €r0  BJIMSHME HA  BO3MOXHOCTb  pas[elieHUs  KOMIIOHEHTOB
JUCTHIISIIMOHHBIMU MeTo1aMu. Pacuer paBHOBecHs [Tl UJI€aIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢ppakunoHHAs IEPETOHKA; MEperoHkKa ¢ aediaermanueid. MarepuaabHbIi OanaHc,
pacuer BbIXOJa MPOAYKTa M €ro CpeHEro cocTaBa MpU MeperoHke OMHapHbIX cMmecell. CxeMbl
ycTaHOBOK. TerioBbie 6amaHChl U pacdeT PacXoA0B TEINIOHOCUTENEH ISl 3TUX MPOLIECCOB.

Pextudukarmus. DU3NKO-XUMUUYECKHE OCHOBBI W OCOOCHHOCTH YCIIOBHM TPOBEICHUS
nporieccoB. CXxeMbl YCTaHOBOK JUIsl HETIPEPHIBHOM U MEPHOAMYECKON PEeKTU(UKAIIIN OMHAPHBIX
cmecerr. OCOOCHHOCTH yCTPOMCTBA anmaparoB (HACaJA0YHBIX U Tapeab4yaThIX KOJIOHH) M BBIOOpa
pexuMOB uMX paboThl Mpu pekTudukanuu (Mo cpaBHEHUIO ¢ abcopOiueii). OcobeHHOCTH
YCTpOICTBa U BapHaHThI pabOThI UcTIapuTeNel U 1edaerMaTopos.

MonenupoBanue W pacdeT IMPOILECCOB W allapaToB MPU HEMPEPHIBHOW pPEeKTHPHUKAIIH
OuHapHbIX cucteM. OCHOBBI YHMCIEHHOTO U TIpadoaHaIUTUYECKOTO METOI0B. MaTepuaabHbIN
Oanmanc. PabGoume nuHuu. OrmnpeneneHne MHUHUMAIBHOTO U pabodero (QerMoBOro YMCIHA.
TennoBoii 6amaHC W pacyeT pacxoJ0B TeIUIOHOCUTeNe. [IpUHIUIIBI TEXHUKO-9KOHOMUYECKON
ONTUMM3AIMK TIpH pacueTe pabodero (rerMoBoro uwucia, pa3MEpoB ammapaTypbl u
sHepreTuueckux 3arpar. OCHOBBI pacuera TapeiabdyaThblX M HACAaJOYHBIX PEKTU(PHUKAIIMOHHBIX
KOJIOHH.

Paznen 4. Ilpoumeccsl M anmaparbl pasjejieHHsl TeTePOreHHbIX CUCTeM (OCHOBHbIE
THAPOMeXaHu4YeCKHe Mpouecchl).

4.1. Pa3geneHue reTeporeHHbIX cucreM. OCHOBHBIE TOHATUS U METOJIBI.

Knaccudukanus KuIKuX ¥ Ta30BBIX T€TEPOTCHHBIX CHCTEM: CYCIICH3UU, IMYJIbCHH, TCHEI,
IBUTH, TyMaHbl. MaTepuanbHbli 6ajaHC MPOLIECCOB pa3/ieeHHs T€TEPOT€HHbBIX CUCTEM.

Onenka 3¢ (eKTUBHOCTH U BBIOOpP ONTHUMAJIBHBIX MPOILECCOB M allapaToB I pa3/eIeHUs
reTEPOTeHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Pa3neneHne XUAKAX M Ta30BbIX CHUCTEM B MOJ€ CHJI TsDKeCcTH. Pacuer ckopocrein
CBOOOJHOTO M CTECHEHHOT'O OCaKICHMS TBEPABIX YACTHIl IMIapOOOpa3sHON M OTIMYHBIX OT HeEe
¢dbopM B TIOJIE CHUITBI TSKECTH.

IIponieccel OTCTaMBaHUs W YCTPOWMCTBO allllapaToB PA3LCIICHUs CYCIIEH3UH, 3MYJIbCUU U
nbuied. Pacder moBEpXHOCTH OCaXIAEHUSI U MPOU3BOJAUTEILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JEHCTBUE IIMKIOHOB (ITPOCTHIX M OaTapeWHbIX ), TUAPOIMKIOHOB.

4.3. TeyeHue )KUIKOCTH YEPE3 HEMOJABUKHBIC 3EPHUCTBIE U NICEB/IO0KUKEHHBIE CIIOU.

3HaueHue TUAPOJWHAMUKH 3EPHHUCTBIX CJIOEB B Mporeccax (UIbTpOBaHUS, TEIUIO- U
MaccooOMEHa, TeTepOoreHHoro katanu3a U Jp. OCHOBHBIE XapaKTEPUCTHKU OSTUX CIIOEB:
TUCTIEPCHOCTD, YJelbHasl OBEPXHOCTbh, IIOPO3HOCTh, YKBUBAJICHTHBINA TUaMeTp KaHaloB. Pacuer
TUIPABIMYECKOrO COMPOTHUBIIEHUS CJOSA. ['MIpaBIMYECKOe COMPOTHUBIIEHHWE CIIOEB HAaCalIoK
MPOMBINIICHHBIX MAaCCO- U TETNIOOOMEHHBIX aIiapaToB.




PexxuMbl TedeHHs MOTOKOB B HACAIOYHBIX KOJIOHHAX. [ MapaBIMuecKkoe COMpPOTHBIICHHUE,
SIBJICHUS TTOJIBUCAHUS, 3aXJICOBIBAHUS U UHBEPCHH (Da3 M pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

['uaponvHaMUKa — TICEBAOOXKMKEHHBIX  (KUMIAMMX)  cioeB. OO0macTh  NMpUMEHEHUs
TICEBIOO0KIDKCHUS. OcHOBHBIC XapaKTEPUCTUKU IICEBIO0KIKCHHOTO COCTOSIHUSL.
['uapaBnuyeckoe conpoTUBIICHHE. PacdyeT ckopocTel MCeBA00KUKEHUS U CBOOOTHOTO BUTAHMSI,
BBICOTBl TCEBAOOXKUKEHHOTO cJiosi. OIHOPOJHOE W HEOJHOPOJHOE IICEBIIOOKUKEHHUE.
OCOoOCHHOCTH TICEBIOOXHUKEHUSI TOJTUAUCIIEPCHBIX clloeB. [IHeBMO- H THUAPOTPAHCIOPT
3€pHUCTBIX TBEPABIX MAaTEPUATIOB.

4.4, PunpTpOBaHME CYCICH3UNA M OYNCTKA ra30B OT IBUICH.

Crneuuduka MOBEACHHUS OCATKOB KaK 3EPHHUCTBIX CIIOEB: CKUMAaeMble U HECKUMAEMbIC
ocanku. Bwuabl (UIBTPOBAIBHBIX TEPETOpPoaoK. DaKTOphl, BIUAIONIME Ha CKOPOCTh
bunbTpOBAHUS. OuIbTpOBaHUE npu IMOCTOSHHOM CKOpOCTHU bunbTpOBAHUS.
DKCIEepUMEHTAIBHOE OTpEeICHNE KOHCTAHT ypaBHEeHMs (uibTpoBanus. Kimaccubukanus u
YCTPOMCTBO OCHOBHBIX THUIIOB HEMPEPHIBHO W MEPHUOJUYECKH pPAOOTAIMUX (UIBTPOB U
GUABTPYIOMHX HEHTPUDYT.




5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUA IUCHUIIJIMHBI.

Ne B pe3ynbprare 0CBOCHUS JUCHUIUIMHBI CTYICHT JIOJKEH: Paslnen Paszuen Pas;le.u Pas411e.11
3HaTh:
— OCHOBBHI TEOPHH MEPEHOCA UMITYJIbCA, TETIa M MACCHI; MPUHIUIBI (PU3UIECKOTO MOJICTHPOBAHUS
| | IPOLECCOB; OCHOBHbIE YPABHEHNs ABIIKEHHS XKUJKOCTEN; OCHOBBI TEOPUH TEILJIONEPEIAYr; OCHOBBI n n N N
TEOpUU Maccollepeiad B CHCTEMax CO CBOOOJHON M HEMOJIBIDKHOW TpaHuiled paszmena ¢as;
THUIIOBBIE IPOLIECCHl XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME ANNapaThl U METOJIbI MX PacyeTa;
5 | T METOAbl MOCTPOCHHsS OSMIMPHYECKHX M TEOPETHYECKAX MOJENEN XUMHUKO-TEXHOJIOTMYECKUX . . n
ITPOLIECCOB.
3 | — OCHOBHbIE IPUHIIUIIBI OPTaHU3ALIMHU MTPOLIECCOB XUMUUYECKON TEXHOJIOTHH. + + + +
Ymersb:
— ONpEAeNATh XapaKTep ABMKEHUS >XKUAKOCTEM M ra3oB; OCHOBHBIE XapaKTEPUCTHUKHA IPOLIECCOB
4 | Tero- W Maccomepeaaun; PacCUMTHIBATh MapaMeTphl U BBHIOWPATH amnmapaTypy Uil KOHKPETHOTO + + + +
TEXHOJIOTHYECKOT0 IPOoLecca;
5 | = DaccuMTHIBaTL OCHOBHBIC XapAKTEPUCTHKH XMMHKO-TEXHOJIOTHYECKOTO Mporecca, BbIOMpATh n + +
paLMOHAIBHYIO CXEMY.
Baagern:
6 |~ MeTolami  TEXHOJOTMYECKHX —pAacueToB OTACIBHBIX  y3I0B M JeTajged  XUMHUYECKOTO . . n n
000pyI0BaHNS,
7 | — MeToJIaMu Olpe/eTICHHs PAIlMOHALHBIX TEXHOJIOTUYECKUX PEKUMOB PabOThl 000pYIOBAHUS; + + + +
g |~ MeTOamM aHanmM3a M pacyeTa NPOLECCOB B IMPOMBIUUICHHBIX —alraparax, BBIOOpa WX n n N N

KOHCTPYKIIMH, ONIPEIETICHHUS TEXHOJOTHYECKUX MOKa3zareae paboThl annaparos.

B pe3yabTare oCcBOeHHMS IUCHUILIMHBI CTYAEHT J0JIKEH NPHOOpecTH CieayllliHe YHHBepcajlbHble KOMIETEHIHH W MHAHKATOPbI HX
JOCTHKEHHS:

VYK-1.1. 3naeT MeTOIbl MOUCKA, KPUTUUECKOTO aHaIN3a

YK-1. Cnoco0GeH oCyIIecCTBISTh TOUCK,
W cuHTe3a HWH(OpMalMy, TNPUMEHEHHUS CHUCTEMHOTO

KPUTHYECKUI aHau3 u CHUHTE3 + +
. | mogxoma, OCHOBAaHHOTO Ha HAYYHOM MHPOBO33PEHUHU
uHGOpMallUY, TPUMEHITh CHUCTEMHBIN .
IIPU PELIEHNUH 33434 NPo(ecCHOHAIBHOM NesITEIbHOCTH.
MOJIXOA Ui pEUICHUs TOCTaBICHHBIX
VK-1.2. VYmeer aHanu3upoBath 3ajnady, BbIIEIAA €€
3azad4. + + + +

0a30BBIE COCTABIIAIOIIHE.




VYK-1.3. Ymeer HaXOAUTh u KPUTHUYECKH
aHATM3UPOBATh HMHQPOPMALIUIO, HEOOXOAUMYIO  JUIst
pelIeH s TOCTAaBICHHOM 3ajauu.

+

+

+

+

B pe3yibTaTe 0cBOeHUS IMCUMILIMHBI CTYAEHT J0JKeH NpuodpecT cieaymoiiue npogeccnoHalbHble KOMIETEHIMH U HHIMKATOPbI UX

JAOCTHKCHUA:
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[1K-3. Cnocoben  ucnonp3oBaTh  Ha
MPAaKTUKC 3HaHUA O TPAOAUIUOHHBIX U
HOBBIX TEXHOJIOTHYECKUX  IPOIECCax,
pa3zpabarbiBaTh  pEKOMEHIAIMH  TIO
COCTaBY, TEXHOJOTHH TPOU3BOACTBA W
crioco6am 006pabOTKH KOHCTPYKIIHOHHBIX,
(YHKIIMOHATBHBIX, KOMIO3WIIMOHHBIX W
HHBIX MAaTCpHUaJIOB C HCJILIO IMOBBIIICHUA
HX KOHKYPEHTOCTIOCOOHOCTH.

IK-3.1. 3Haer TpagUuLIUOHHBIC 51 HOBBIE
TEXHOJIOTUYECKHE IPOLIECCHI HOJIyYECHHUS u
MOTU(UKAIIMK MaTEPUATIOB C IENbI0 TOBBIIICHUS WX
KOHKYPEHTOCITOCOOHOCTH.

[IK-3.2. ¥YMeeT ucnonp30BaTh Ha MPAKTUKE 3HAHUA O
TPAJULMOHHBIX M HOBBIX TEXHOJIOTMYECKHUX IpoLeccax
nojlyyeHUs U 00pabOTKM  KOHCTPYKLMOHHBIX,
(GYHKIMOHANBHBIX,  KOMIIO3ULMOHHBIX WM  HUHBIX
MaTepUaJIOB.

[IK-3.3. Bnageer MeTomamMu TMOJy4YeHUS M aHaIu3a
uH(OpPMAIIUHY 110 COCTaBY, TEXHOJIOTMH MPOU3BOJCTBA U
crocobam 00paboTKn KOHCTPYKITUOHHBIX,
(bYHKI_II/IOHaJIBHBIX, KOMITO3UIITMOHHBIX u HHBIX
MaTepuasoB c LEeIbI0 MOBBILICHUS ux
KOHKYPEHTOCTIOCOOHOCTH.




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHSL.
6.1. IlpakTH4yeckue 3aHATHS.
[IpeaycMoTpeHsl TTpakTUUECKHE 3aHATHs oOydJaromierocs B OakajgaBpuate B o0beme 64
akan. 4. (32 akan. 4 B 5 ceM., paznensl 1 u 2; 32 4 B 6 cem., pa3aensl 3 u 4).

IIpuMepHBIE TEMBI IPAKTUYECKUX 3aHATUM 110 TUCLUILINHE.

No paznena
JOUCIHUITIIINHBI

Ne n/mt Tembl IPaKTUYECKUX 3aHATUN Yacsl

OcCHOBHEIE  CBOMCTBA  JKHUJAKOCTEH W Tra3oB.
1 1 PasmepHoctn BenuuuH. Pacder ImIoTHOCTHM UM 2
BA3KOCTH JKUAKOCTEH U Ta30B.

YpaBHEHHE HEPA3PBIBHOCTU IOTOKA. MacCoBBIM M
00BEMHBIN pacxojpl, CpenHsIs CKOpOCTb.
2 1 Pacnipenenenne  ckopocred IO MONEPEYHOMY 2
CEYECHMIO KaHana. PeXUMBl TeUeHHs >KMAKOCTEH M
ra3os.

I'mppocratuka. OCHOBHOE YpaBHEHUE T'MIPOCTATHUKHU.
3 1 3axoH Ilackans. [IpakTudeckoe NpUI0KEHUE 3aKOHA 2
[Tackass.

WNneanbnas xuakocts. lIpumeHenue ypaBHeHUs
bepnymnm [uid  pelleHus NPAaKTHYECKUX —3anad.
OmnpezneneHue pacxoJoB C MOMOLIBIO APOCCENBHBIX
npubopoB. McreyeHune JKuAKOCTH U3 COCyaa.

Pacyer  ruapoaMHAMMUYECKOTO  CONPOTHBIICHMS
TpyOONpPOBOJIOB. VYyer PEXUMOB TEYEHUS
KHUJIKOCTEH, IIEPOXOBATOCTH CTEHOK TpyO0 W uX
KPUBHU3HBI, IPU PA3JIUYHBIX PEKUMAX.

Pacuer nmapaMeTpoOB HACOCOB: NPOU3BOAUTCIBHOCTH,
Haropa, MOIIHOCTH, BBICOTEI BCACbIBAHM .

Pabora nHacoca Ha TuApaBIMYECKYIO ceTb. BriOop
HACOCOB.

8 1 KonTtposnbHas paboTa no ruipoguHaAMHUKE. 2

DHepreTudeckue 0anaHChl B TEINIOOOMEHHBIX
9 2 anmaparax 0e3 U3MEHEHHUS U C U3MECHEHUEM 2
arperaTHoOro COCTOSIHHSI TETJIOHOCUTEIICH.

Pacuer nBuxyiieit cuibl Temionepenayn. Bzanmuoe
HaHpaB.HeHI/IG ABUXXCHUA T€HHOHOCHT€H€I>'I.

10 2

VYpasuenus temtonepenaun. KosdummeHTs
TCILIONCPCAAYN U TCIIJIOOTAa4uH. Pa3MepHOCTI:,
MOPSIIOK BEIMYKH. PacueT moBepXxHOCTH
TEII000MeHa.

11 2

TemnonpoBogHOCTh. Pacuer TEmIOBBIX MOTOKOB M
npoduneit Temmeparyp TpH TEPEHOCE TEIUIOTHI
TEIUIONPOBOJHOCTRIO ~ Ye€pe3  OHOCIOWHBIE U
MHOFOCHOﬁHBI@ IIJIOCKHUEC CTCHKHU.

12 2

Pacuer koaddunmenta Temonepenaun - 4epes
13 2 ypaBHEHUE aAIUTUBHOCTHU TEPMUYECKUX 2
CONPOTHUBJICHHI.

OpUEHTUPOBOYHBIA M TOBEPOYHBIA  pacuer
14 2 TEIUIOOOMEHHHUKOB ISl TPOIIECCOB  TMOJIOTPEBA, 4
OXJIAXKJACHUS, KOHACHCAIINHN U UCITAPCHUS.




15

KonTpomipHas paboTa mo Termioo0MeHHBIM
poreccam.

16

CrniocoOb1 BeIpaxkeHus coctaBa (a3. PaBHoBecHBIE
KOHIIEHTpaluu. 3akoH [ 'eHpu.

17

Hanpasnenue macconepenauu. [Toctpoenue
pabovMX U paBHOBECHBIX JIMHUN HA TIPUMEPE
nporecca abcopOruu. J[Brmxkymas cua
MaccoIepeIavH.

18

MartepuanpHblii 6aaHc mporiecca abcopOuuu.
Pacder pacxo0B MOrJIOTUTENS U UHEPTHOTO
HOCUTEIS.. MUHUMAJIBHBIN pacXO NOTJIOTUTEIS.

19

PacueT BbICOTBI MAaCCOOOMEHHBIX AlapaToB C
HENpPEepbIBHBIM KOHTAKTOM (has3.

20

Pacuet xordpumnmenToB maccootnaun u
Macconepeaayn. AJUTUBHOCTD TU(PHY3HOHHBIX
CONPOTHUBIICHHI.

21

Pacdet BpICOTHI MAaCCOOOMEHHBIX anmapaToB CO
CTYNEHYATHIM KOHTaKTOM (pa3. DppekTuBHOCTH
crynesu no Mapodpu.

22

KonTtposnbHast paboTa 10 OCHOBaM MacconepeaayH.

23

Pextuduxarnus 6unapasix cmeceii. PaBHOBeCHBIE
naHHble. OTHOCUTENBHAS JIETY4eCTh. MaTepuallbHbII
OasaHc.

24

HenpepbiBHass pexkTudukanus ABYXKOMIOHEHTHBIX
cmeceil. MwuHuManeHOoe U paboduee (iiermoBoe
YHCI0. YpaBHEHUs pabOUYHX JIMHUH.

25

TennoBoii 6anaHc peKTU(HUKAITMOHHOW KOJIOHHBI.
TemnsoBble Harpy3KH HCHApUTENS U JiedierMaropa.

26

Onpenenenue OCHOBHBIX pa3mepoB
PEKTH(PHUKAIIMOHHON KOJIOHHBI C HENPEPBIBHBIM H
CTYIIEHYAThIM KOHTAKTOM (ha3.

27

KonTtposnbHast paboTa 1o peKTu(UKaIUH.

28

Pasznenenue rereporeHHsIx cucreM. MarepuaibHbIN
OanaHc. PacueT pacxoJ10B IOTOKOB.

29

Ocaxxaenue. DJIEeMEHTHI pacueTa anmnapaToB ISl
OCAXJICHMSL.

30

DJIEMEHTBI TUAPOJUMHAMUKHN HCTIOABUIKHBIX
3CPHUCTEIX CJIIOCB U MCCBAOOKMKCHHC.

31

@uibTpoBaHUE. DJIEMEHTHI pacyeTa
(MWIBTPOBAJIBHBIX ANIAPATOB.

6.2. JlabopaTopHble 3aHATHS.

JlabopaTopHbIil NPaKTUKYM MO JUCLUILUIMHE HE MPEAYCMOTPEH.
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7. CAMOCTOATEJIBHAS PABOTA.

PaGoueii mporpammoii mucturiuabl «IIporecchl u anmapaTbl XUMHUYECKON TEXHOJIOTHI
IpeayCMOTpPEHA caMOCTOsITeNbHas paboTa cryeHTa OakanaBpuara B oobeme 80 u rumoc 35,6 4
(moxaroroBka K 9k3aMeHy) B 5 cemectpe u 80 u mumoc 35,6 4 (MOArOoTOBKA K 9K3aMEHY) B 6
cemectpe. CamocTosiTenbHas paboTa MPOBOIUTCS C IENBI0 YIIyOJIeHUs! 3HAaHUH 10 TUCIHILIIMHE
U MIpelyCMaTpUBAET:

—  O3HaKOMJIEHHE U MPOPabOTKy PEKOMEHIOBAHHOM JINTEPaTyphl, padOTy C 3IEKTPOHHO-
OMONMOTEYHBIMM CHUCTEMaMH, BKJIIOYas MEpeBOAbl IMyOIMKalMi M3 Hay4yHBIX JKYPHAJIOB,
UTHPYEMBIX B 6a3ax Scopus, WebofScience, Chemical Abstracts, PUHLI;

—  IOCELIEHHE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. 1. MeneneeBa no TeMaTUKe JUCLHUILUIMHBI;

—  BBIIOJHEHHE JOMAIIHUX 33JaHUH 110 TEMAaTHKE TUCIUILINHBI;

— TOATOTOBKY K BBIIOJIHEHUIO KOHTPOJIBHBIX pabOT 110 MaTepuaty JEKIIMOHHOTO Kypca;

— TOATOTOBKY K cJjaue dK3aMeHa.

[InanupoBaHMe BpEeMEHHM Ha CAMOCTOATENbHYIO paboTy, HEOOXOIMMOIo Ha H3ydeHHUE
JUCLMIUIMHBL, CTYJEHTaM JIydllleé BCEro OCYILECTBIATh Ha BECb IIEPUOJ H3y4YEHUS,
npeaycMaTpuBas MPH 3TOM PEryisipHOE MOBTOPEHHME NpOMIEeHHOro Mmarepuana. Marepua,
3aKOHCIIEKTUPOBAHHBI Ha JIEKIMAX, HEOOXOAMMO pETyJspHO JOMNOJHATh CBEICHUSIMH U3
JUTEPATypHBIX HCTOYHMKOB, IIPEACTaBIEHHBIX B pabodeld mnporpamme. [Ipu pabore ¢
YKa3aHHBIMH MCTOYHMKAMHM DPEKOMEHJYEeTCS COCTaBIIATh KPAaTKUH KOHCHEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUUeCcKUX TaHHBIX HCTOYHHKA.

8. MIPUMEPBI OLIEHOYHBIX CPEJICTB JJIs1 KOHTPOJISI OCBOEHMS
T CIATITAHDI.

OueHouHbIE CPEeACTBa JJIsl KOHTPOJIA MO OCBOCHHUIO Marepuana Paznena 1 BkirowaroT B
ce0s OIICHKY 3a JJOMAIlIHee 33aHne (MakcuManbHas oreHka 10 6ayioB) M KOHTPOJIBbHYIO paboTy
(makcumanbHas oreHka 20 6amnoB). Kontpons mo Pasmeny 2 Takke mpoBoautcs B Gopme
JIOMAIlIHEro 3ajaHus (MakcuManbHas omneHka 10 0auioB) W KOHTPOJIBHOM  pabOTHI
(maxcumanbHas orieHka 20 6amioB). MITOroBbIi KOHTPOJIb O pazzaenaM 1, 2 TpOBOIUTCS B BHJIC
YCTHOTO dK3aMeHa (5 cemecTp).

OueHouHbIE CPEeACTBA JJIsl KOHTPOJIA MO OCBOCHHUIO Marepuana Paznena 3 BKIIOYAIOT B
ce0s gomaiHee 3ajaHue (MakcuMmanbHas oueHka 10 OamioB) M 2 KOHTPOJBHBIE PaOOTHI
(MakcumManbHas orieHka 20 6amioB 3a Kaxayro padory). Konrpons no Pazaeny 4 nmpousBoautcs
B BHUJC OIICHKH 3a JoMaiiHee 3agaHue (MakcumanbHO 10 GammoB). MITOrOBBI KOHTPOJB TO
Paznenam 3, 4 mpoBoIUTCS B BUIE YCTHOTO dK3ameHa (6 ceMecTp).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI
PedeparuBHo-anamuTHyeckas paboTa Mo AUCUUIUIMHE HE IPEIYCMOTPEHA.
8.2. Ilpumepsl TOMALIHUX 3aJaHHIA.

Jlomarrgee 3aganre 0o TeMe «Pacyér IUIOTHOCTH M BA3KOCTH KHIKOCTEW M mapoBy. Paszmen 1.
MaxkcumMaiibHas olleHKa — 1 Oal.

B cmecutens 3a wac moctymaeT O€H301 B KOJWYeCTBE 15 T, Toiyosn B KoiaudecTBe 12T u
xyopbenzon B komumdectBe 10 T1. [lamee kuakas cMech HampaBiseTcsi B TEIUIOOOMEHHBIH
anmapar, e MPOUCXOOUT e€ TMOJHOe uchapeHue. ATMOcpepHOEe [aBJCHHE COCTaBISET
745 MM pT. CT.
Onpenenure:
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1) MIOTHOCTD U BSI3KOCTD KUIKON cMecH, eciu e€ Temneparypa cocrasiser 30 °C (0,5 6anna);
2) IJIOTHOCTh U BSI3KOCTh MMApOBOM cmecH, eciu €€ Temmeparypa coctaBiasier 140 °C, a
n30bITOUHOE AaBieHue cocrapiser 0,2 krc/cm? (0,5 6anna).

Jlomartgee 3agadue no TeMe «Pacuér cKOpOCTH IOTOKa B TpyOe M moadop TpyOOompoBOIay.
Pasnen 1. MakcumanpHas onenka — 1.5 oaina.

IIo Tpybe nmamerpom 14x3 MM nBHWXKeTCS XHUAKMA aHWIMH B KoiuuectBe 0,4 1/4, ero
temnepatypa cocrasisier 60 °C. Jlanee )XUAKOCTh MOCTYMAaeT B UCHAPUTENb, MOCIE KOTOPOTO
NapoBON MOTOK JBMIKETCS C TEM K€ MAaCCOBBIM PAacX0J0M Mo TpyOe OoNbLIero auamerpa npu
HOpPMaJIbHOM aTMOC(hEepHOM [aBJICHHUM U TEMIIEpaType, COOTBETCTBYIOLIEH Temmeparype
KUTICHUS! )KUJIKOCTH.

Onpenenure:

1) ckopocTh MOTOKA KHUIKOCTH B TpyOonposoae (0,5 6anna);

2) mogbepute quaMeTp TpyOOIpoBoIa JuIsl MOTOKA HackimeHHoro napa (0,5 6ana);

3) moxbepure auameTp TPyOOMpOBOJA, /Ul MOTOKA >KUIKOCTH, €CIM €€ MAacCOBBIA pacxof
Bo3pacTéT BTpoe (0,5 6ama).

Jlomarigee 3amaHue 1o TeMe «Pacué€r I'MapaBIMYEcKOro COIPOTHUBJIEHUS TPYOOIIPOBOIAY.
Pasnen 1. MakcumanbHas oneHka — 2.5 dana.

[To TpyGomnpoBoay anuHO#i 35 M U AuaMeTpoM 14x3 MM U3 MOHTEXKIO B 3aKpPBITYI0 EMKOCTb IPH
temriepatype 50 °C nmepekaunBaeTcs KUAKOCTH (aHWIHH). Pacxon sxunkoctu coctasisiet 0,5 1/4.
TpyOonpoBoa rupaBIuuecKu riaaakuid. Beicota mobéma sxuakoctu 10 M.

Ha tpyGonpoBose ycTaHOBJIEHBI:

nuadparma ¢ 1uaMeTpom oTBepeTus 4,23 M,

MOBOPOTHI (OTBOABI) MOJA MPSMBIM YIJIOM C OTHOCHTENBHBIM paJHMyCcoM 3akpyrieHus 1 B
KOJWYECTBE 6 IIT.,

HOPMAaJIbHbIA BEHTUJIb.

Onpenenure:

1) koappurment ruapaBnuyeckoro TpeHus (kodhdunuert Japcu) (0,8 6amna);

2) cymmy K03 PHUIIMEHTOB MECTHBIX conpoTusiaeHui (0,7 6amna);

3) ruapaBauyeckoe conpoTtuBienue Tpyoonpososa (I1a) (0,5 6anmna);

4) n30bITOYHOE JMJaBIICHWE B MOHTEXKY, €CITU JaBlieHHE B BepxHeil &mkoctu 1,9 ata, a
atMocdepHoe nasienue 746 mM. pt. ct. (0,5 6anna).

Jlomarigee 3amapre 1o TeMe «Pacuér mombop IeHTpoOeKHOro Hacocay. Paszmenm 1.
MaxkcuMmanpHas oleHka — 5 0ajuIoB.

LenTpoOexxHblii Hacoc MOAaéT OPraHUYECKYI0 KMAKOCTb (QHWJIMH) U3 OTKPHITOH EMKOCTH B
HaIMoOpHBIA Oak, Haxomsmuiics Beime Ha 10 M. Pacxon xuakocTu cocrapiseT 6 T/4. HamopHblid
0ak HaxoauTCs TOJ abCONIOTHBIM AaBieHueM 2,1 krc/cm?. ATMocdepHoe TaBiICHHE COCTABISET
741 mM. pT. cT., Temmeparypa 40 °C. TpaHCIOPTHpPOBKA JKUAKOCTH OCYIIECTBISIETCS MO
CTaJIbHOMY TPYOOIIPOBOJly C HE3HAUMTENbHOI Koppo3ueil. BeackiBaromuii TpyOonpoBox umeer
auaMeTp 56x3,5 MM U JUIMHY 8 M, HarHETaTeNIbHBIA TPpyOONmpoBoa AuaMeTp 38X2 MM U JITUHY
20 m. CymMMa MECTHBIX CONPOTHBIICHHUH BCaChIBAIOIIErO TpyOompoBoda 6,5, HarHeTaTeIbHOTO
TpyOompoBoa 26,5.

Onpenenure:

1) moTepu Hamopa BO BCAChIBAIOIIEM U HarHETaTEIHbHOM TpyOorpoBoaax (1 6amn);

2) Harop Hacoca, He0OXOAUMBIH 1711 pabOThI Ha JaHHYIO ceTh (1 Oamn);

3) MakCUMaJIbHYI0 BBICOTY BCACHIBAIOIICH JWHUHW, €CJIM YUCIO0 OOOpPOTOB pabouero KoJjeca
1eHTpobexkHoro Hacoca 2900 o6/muH (1 6amn);
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4) MapKy Hacoca, Ipu 3aJIaHHON MPOU3BOIUTEILHOCTH 00ECTICUNBAIONIETO HATIOP, TOCTATOYHBINA
JUIs pabOTHI HA IAHHYIO CETh, U MPU 3TOM UMEIOIIET0 HAMMEHBIIIYI0 MOIIHOCTh U3 BCEX HACOCOB,
MOAXOAAIINX JIs JaHHOU cetH (1 Gam);

5) MOLIHOCTh Hacoca IO MOIIHOCTH T'MAPABIMYECKON CETH, CpaBHUB €€ CO CIIPAaBOYHBIM
3HaueHuneM (1 6amn).

Jlomartgee 3amanve 1o TeMe «OpHEeHTHPOBOYHBIA PACYET TEINIOOOMEHHBIX allllapaToBy.
Pasnen 2. MakcumasnbHas oleHKa — 2 Oasuia.

B 01HOX0I0BOM KOXYyXOTpyOUaTOM TEIUIOOOMEHHHMKE MPOM3BOIUTCA OXJaxIeHHe 45 T/4
OPTraHWYECKOW JKMAKOCTH (aHWJIMH) OT HadajdbHOW Temmeparypoir 163 °C 1o KOHEUHOU
temneparypbl 53 °C. OxJjakJIeHue MPOU3BOAUTCS BOJOW, MOCTymaomel B TpyOHOE
MPOCTPAHCTBO TEIUIOOOMEHHHWKAa ¢ HadaibHOW Ttemmeparypoir 20°C wu moxuparomein
TeII000MEeHHUK ¢ KoHewHoW Ttemreparyporr 32 °C. IloTepu Temia B OKpPYXKAIOIIYIO CpPEIy
COCTaBIAIOT 9 % OT TemI0BON HArpy3KU TEIIOOOMEHHOTO arapara.

Onpenenure:

1) TeroByro Harpy3ky tertoooMennuka (0,6 6amna);

2) CpeqHIO BIXKYIYIO CiTy Teronepenaqn (0,8 6amma);

3) OpUEHTHPOBOYHYIO MOBEPXHOCTH Teruionepeaaun (0,6 6anma).

Jlomamigee 3ayague 1o TeMe «I1oBEpOYHEIM pacuEéT MIACTHHYATOr0 XOJOMMWILHNKaY. Paszmen 2.
MaxkcumanpHas oneska — 4 cauia.

B mnactuH4YaToM TErIo0OMEHHUKE MMPOU3BOAUTCS OXJIaxaeHue 71 T/4 opraHuuecKoi KUAKOCTH
(6enzom) ot 75 °C mo 35 °C. B kadecTBe XJIajareHTa MCIOIB3YETCS BOJA, HArpeBaroIIasicss OT
21 °C no 30 °C. TernoBbIMU NTOTEpsIMU TTpeHeOpeub. [nacTuHYATHIM TermnooOMeHHUK coOpaH u3
136 mnactuH mnomansto 0,6 M> kaxnas. TenmareHT ABUXKETCS MO ABYXMAKETHOM CXeMe,
XJIAMAreHT - MO0 OJHOMAKETHON cxeMe. BBIMONHUTH MOBEPOUYHBINA pacdyéT TEITIOOOMEHHHKA U
onpeneauTs KodhPUIMeHT 3amaca TernI000MEeHHUKA 110 TOBEPXHOCTH TEILIONEPEIavH.

Jlomartgee 3aganue mo Teme «lloBepodHBI pPacyér KOXKYXOTPYOUYaTOro XOJIOMMILHUKAY.
Pasnen 2. MakcumanbHas oneHka — 4 Oasia.

BoimonHuTe MOBEpOUYHBI pacuéT BEPTUKAIBHOIO KOXYXOTpyO4yaToro mnojorpeBaTels, B
KOTOPOM MPOU3BOIUTCS HarpeB 137 1/4 oprannueckoi xxuakoctu (6enzon) ot 22 °C 1o 56 °C. B
Ka4yecTBE TEIJIareHTa MCIOJIb3YeTCsl HACHIIICHHBIN BOJSHOW IMap, MOJAIOLIMICS B MEXTpyOHOE
MPOCTPAHCTBO TEIUIOOOMEHHHMKA 110 M30BITOYHBIM J1aBlieHHeM S Krc/cm?.  AtmocdepHoe
nasiieHue 765 MM pT. cT. TernoBbiMH noTepsiMu ipeHeOpeus. [Ipu pacuére yuecTb 3arpsi3HEHHS
CTEHOK TPYO TErI000MEHHUKA.

XapaKkTepUCTUKU TETIIOOOMEHHHKA:

IJI0IIaAb TOBEPXHOCTH ATo= 40 M2,

nuameTtp koxyxa D = 600 mwm,

auaMeTp Tpyo @ = 25%2 mm,

qucno xomoB k=1,

gucio Tpyd N =257,

uHa Tpy6 L =2 m.

JloMaltiHee 3aganue 0o reMe «MarepuanbHbIi OaJIaHC U ABWKYILAS CHJIa Ipoliecca abcopOoummy.
Pasnen 3. MakcuManbHast orieHka — 4 bajuia.

B abcopbep moctymaer 50000 M*/4 (B pacuére Ha HOpPMaJbHBIC YCIIOBUS) Ta30BOH CMECH,
comepkamieit 25 % 00. abcopbara (YIJIEKHCIBI Ta3) B HMHEPTHOM HoOcHTeNe (BOIOPON).
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AOGcopbep opomraeTcss KXUIKUM adbcopOeHTOM (MetaHoi). CTerneHb MOTJIOMIEHUSI COCTaBIISET
0,77. Ilpomecc abcopOuum mnpoucxoautr npu aasiaenun 3 MIla u Ttemmeparype -36 °C.
Hecop6rus mpomsBoautcss cOpocom masienus 1o 0,0981 MIla mpu Ttemmepatype -26 °C.
AGcopOeHT mocne pereHepanuy BHOBb Mojnaércs B abcopbep mpu KOHIEHTpauuu abcopOTHBa,
COOTBETCTBYIOIICH PaBHOBECHOMY cocTaBy B jaecopoepe. Koadduinment n3dpiTka moriaoTurens
L,5.

Onpenenure:

1) MoONBHBIA pacxox HHEPTa, MOJISPHBIM Mex(as3HbII NMOTOK abcopOTHBA M COJEp)KAHHE
abcop0OaTa B BBIXOAIIIEM Ta30BOM moToke (1 6amn);

2) comepkanue abcopOTHBA BO BXOSIIEM U B BBIXOJSIIEM MOTOKE KHMIKOCTH, MOJIHBIA pacxoj
abcopOenTa (1 6amn);

3) 4ncIIo enUHMII IEPEHOCA U IBIKYIIYIO CHITY TPOLIecca Maccolepeaun Mo ra30Boil M KUAKON
dazam (1 6amn);

4) noctpouts rpaduku pabouel 1 paBHOBecHOU uHUH (1 Gaw).

JlomaiiHee 3aganue 1o teMme «Pacuyér nmamerpa W BBICOTBHI HACAJO0YHON abCcopOUMOHHOU
KOJIOHHBI). Pasnen 3. MakcumaiipHas olieHka — 2 Oasuia.

B Hacamounoii abcopOmmoHHONW KojoHHe mpu Temmeparype 15°C u nmaBnenun 0,4 MIla
npousBogutTcs ouuctka 20000 M*/a  (pacxom mpuBenéH K H.y.) OPHPOJHOTO Taza oOT
colepkamierocss B HEM aMokcuaa yriepona. OpolieHue KOJOHHBI MPOU3BOAMTCS BOIAHBIM
pacTBOPOM TUATAHOIAMHHA.

Cognepkanre MUOKCHAA yriepoja B mpupogHoMm raze 3 % 00., crenenp moriomieHus 92 %.
Koapdpuuuent nzdsiTka nornoturens 1,28. Coxepxanue TUOKcHaa yriiepoaa B abcopOeHTe,
MOCTYIAIOIIIEM Ha OpOIICHHE KOJOHHBI, cocTaBiser 2 r1/1. PaBHoBecue B abcopbepe
omnuceiBaeTcs ypaBHeHueM Y *=0,0278-X.

Hacanka aOcopOUuOHHON KOJIOHHBI HEYNOPSAOYECHHAs, COCTOSIIAs U3 KEepaMHUYECKHUX KOJIell
Pammra pazmepom 50x50x5 mM. Koaddunment cmaunBaemoctu Hacanku 84 %.

Koaddurument maccoornaun B xuakoit ¢aze 3 kMoian/(M?-9), B ra30Boi (aze 5 KMoJb/(M?-4).
MonsipHast Macca uHepTa (IPUPOAHOTO raza) 18 Kr/KMoib.

MoutsipHast Macca MmorJIoTUTeNs (BOJHOTO pacTBOpa AudTaHOIaMuHa) 19,6 Kr/KMOJIb.

[MnotHocTh mormoturenst 1015 kr/m>.

Bsskocts mornorurens 1,27 mlla-c.

Onpenenure:

- nuametp (1 Gamn);

- BoIcoTy (1 6amm)

a0COpPOIIMOHHOM KOJIOHHBI.

Jlomartgee 3ajanne mo teme «Pacuér HacagodyHON peKTH(MKAIIMOHHON KOJOHHBI». Pasmen 3.
MaxkcumanpHas oneska — 4 cauia.

B HacanouHo# pekTH()HUKAMOHHON KOJIOHHE MTPOU3BOAUTCS paszeneHue 18 1/4 GunapHoil cMecH
OEH30]1 - TONyOJ, COJEp)KaHWE HU3KOKHUIIIIEr0o KOMIOHEHTa B KoTopoil 35 % macc.
[Momywaembrit  quctimisaT coaepxkut 90 % Macc. HHU3KOKHUITANIETO KOMIIOHEHTa, a KyOoBas
JKUIKOCTE 2 % Macc. HU3KOKHUIIAIIET0 KOMIIOHEHTA.

Onpenenure:

1) MaccoBbIi pacxoa MUCTHILIATA U KyOoBoi xkuakocTu (0,5 6amna);

2) MuUHUMaNbHOE (JIErMOBOE YHUCIIO U (hirermMoBoe 4yKcio, ecinu Ko3dduuueHT n3obITKa (hraermpl
1,57 (0,5 6amna);

3) ypaBHeHus pabounx nunwuii (0,5 6amna);

4) TenaoByl0 Harpy3Ky aediaermMaropa U pacxoj OXJIaXAarolleld BoAbl, €CJIM OHA HArpEeBaeTCs OT
18 °C mo 25 °C (0,5 6anna);
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5) TemaoByI0 Harpy3Ky KUISITHIIBHUKA W PacXo]] FPEIOIEero mnapa, eciu ero aaBiieHue 4 Krc/cm?
(0,5 6anna);

6) muameTp peKTU(UKAIMOHHONW KOJIOHHBI, €CJIM KOJIOHHA 3all0JIHEHa BHaBajl Kosbllamu Pamnra
pazmepom 25%25x3 MM (0,5 6anna);

7) 9MCII0 eAMHUIL TIEpeHOca JUIsl BEPXHEH U HIDKHEH yacTtelt konoHHbI (0,5 6amna);

8) BBICOTY KOJIOHHBI, €CJIM BBICOTA €IMHHULBI NEPEHOCA JJIs BEpXHEH 4YacTH KOJOHHBI 1,14,
BBICOTA €IMHUIIBI TIEpEHOCA ISl HUKHEN yacTu KosoHHBI 1,93 (0,5 6anna).

Jlomarttgee 3amanne o teMe «Ocaxnenuey. Pasaen 4. MakcuMalipHas olieHKa — 3 Oasuia.

[unuHapudecKuii HENPEePHIBHO JIEUCTBYIOIMMA TI'PEOKOBBIM OTCTOMHHK C TIOBEPXHOCTBIO
ocaxaenus 10 M> HCronb3yloT s pasfeienus mpu 30 °C 10 T/4 BomHOM cycreH3uu,
comepxamnieit 10 % macc. kBapua (crecHéHHOe ocaxkaenue). OcBernienHas Boaa comepxut 0,1 %
Macc. KBaplia, a 0caJoK UMeeT BiaaxkHocTh 40 % macc.

[IpuHATH, YTO OCaXXJEHHME MPOMCXOJUT B JIAMUHApHOW 0O0IAacTH, MPOBEPUB CIPABEAIUBOCTh
3TOTO JAOMYILICHUS B X0J/€ pacuéra (OTKJIOHEHUEM (OPMBI YacTHUI] 0T chepuueckor mpeHedpeyb)
(1 Gamm).

KakoB MUHMMAaJIBHBIN pa3Mep 4acTHIl KBaplia, OCeJaromuX B oTcToiiHuke (1 6amt)?

N300pa3uth cxemy ycTpoiicTBa anmapara (1 6amn).

JloMamigee 3ajaHue II0 TeMe «/IBIDKEHHE >KHUIKOCTEH M Ta30B Uepe3 3E€PHUCTBIC CIONY.
Pasnen 4. MakcumasnbHas oneHka — 4 Oasa.

B BepTuKanbHBIN LMIMHAPUYECKHUI anmapar auaMeTrpoM 1,4 M Ha CeTKy 3achlllaH 3€pHUCTBIN
cioit amcopOenta BeicoTor 0,4 M. CpeHHI TMaMeTp YacCTHIL CJIOS 2 MM, TJIOTHOCTB 3TUX YaCTHIT
800 kr/M>, pakTop GOPMBI It HUX MOXKET ObITh NMPMHAT paBHBIM 0,8, a MOPO3HOCTH CIOS B
HENOJBMKHOM COCTOSIHMH cocTaBnser 0,4. Uepes cioif HeoOXoauMo MHpomyckaTh 2,5 M>/c
BO3AyXxa (¢ menpio ero ocymku) ¢ temmneparypoil 20 °C mpu HOpMaJbHOM aTMOC(HEpHOM
JaBICHUH. [I3MEHEHMEM IUIOTHOCTH BO3MyXa IPU IPOXOXACHHHM €ro 4Yepe3 CIOW MOXKHO
npeHebpeub. B kKakoM cocTosHHHM OyJeT HaxXxOOUTCS CJIOM M KakoOBO €ro THIPaBIMYECKOE
COINIPOTHBIICHHUE JJIS IBYX CIIy4acB:

1) BO31yX MPOXOAMT Yepe3 CIOW CHU3Y BBepX (2 Oamna);

2) cBepxy BHU3 (2 Oamia).

Jlomarigee 3amanne no teMe «PunsrpoBanuey. Pasgen 4. MakcuMaisHas olieHKa — 3 Oasuia.

Ha pamaoM ¢unbstp-nipecce TpeOyercss GUIBTPOBATh BOJHYIO CYCIICH3UIO, MOAABAEMYIO O]
nasnenueM 0,5 atu npu Temmneparype 20 °C, ¢ momydenuem 10 M° ¢uiabTpaTta 3a mosdaca.
OnbiTHOE QUIBTPOBAHKE JJAHHON CYCIIEH3MU Ha Ja60paTopHOM (QHIBTpE MoBepXHOCTHIO 0,1 M2,
NPOBEIEHHOE C HCIOJNB30BaHUEM TOH ke (WIBTPOBAIBHONW IMEPErOpOJKH M TPU TOM IKe
nepenaje JaBJIEHUs, YTO M B NPOMBILIUIEHHBIX YCIOBUAX, JAJIO CIEAyIOUIMe pe3ynabTarsl: 4,17
autpa punbTpara nomyyanock 3a 0,058 gaca, a 11,14 nutpa — 3a 0,35 yaca.

Onpenenurs:

1) HEOOXOIMMYIO TOBEPXHOCTH (PMIIBTPOBAHUS TPOMBIIIIICHHOTO QuibTpa (1,5 Oama);

2) conmpoTuBiieHHE PUIBTPOBATILHOM nieperopoaku (1,5 6ama).

8.3. IIpumMepsl KOHTPOJILHBIX BOMPOCOB /ISl TeKYIEero KOHTPOJIsi 0CBOEHHS THCIUILIHHBI.

1. KontpoasHas padora o ruapoaudamuke. Pasnen 1. MakcuManbsHas oneHka - 20 6ajuios.

[leHTpoOEKHBIN HAcOC TOMAET OPraHWYECKYIO >KHIKOCTh (QHWJIWH) U3 OTKPHITOM EMKOCTH B
HaNoOpHbIM 0ak, Haxonsmuics Bbe Ha 2 M. Pacxon skuakoctu cocrasiser 0,5 T/4.
Hamopasriii 6ak HaxXoAUTCs 1101 U30BITOYHBIM JaBieHueM 1,8 atu. ATMochepHOE TaBJICHHE
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coctaBmsier 741 mm. pt. cT., Temneparypa 40 °C. BcacbBaommii TpyOONpoOBOa HMEET
muametp 20%2,5 MM M ATUHY 5 M, HarHeTaTeNbHbIM TpyOornpoBox auamerp 14x3 MM u
nuHy 8 M. KoaddummenT ruapasnuaeckoro tpenus (koddgdunuent lapcen) TpuHITH I
oboux TpyOompoBooB paBHbIM (0,06. CymMMa MECTHBIX CONPOTHUBJICHHI BCACHIBAIOIIETO
TpyOompoBoa 6,5, HarHeTaTeabHOTo TpyOompoBoa 37.

Onpenenure:

1) moTepu Hamopa BO BCAChIBAIOIIEM W HarHETATEIHHOM TpyOoIpoBoiax (7 6ayioB);

2) Hamop Hacoca, He0OXOAUMBIN 1711 pabOThI Ha JaHHYIO ceTh (6 OanoB);

3) MakCUMaJIbHYI0 BBICOTY BCACHIBAIOIICH JWHWHW, €CJIM YUCIO0 OO0OpPOTOB pabouero KoJjeca
1eHTpoOexkHoro Hacoca 2900 06/muH (7 6amioB).

2. KoaTpospsHas padora mo TermrooOMeHHBIM mporeccaMm. Pasnen 2. MakcuMaibpHas OLEHKA —
20 Gawios.

BbimonHuTe nOBEpOYHBI pPAcyET BEPTHUKAIBHOTO KOXKYyXOTpyOdaTroro mojorpeBarens, B
KOTOPOM Npou3BOAMUTCS HarpeB 124 T/4 opranmdeckoil xuakoctu (mMetanoin) ot 20 °C no
58 °C. Jlns HarpeBaHUs HCIOJB3YEeTCS HACBHIIMICHHBIA BOASHOM mMap, MOJAIOIIMICA B
MEXTPYOHOE TMPOCTPAHCTBO TEIJIOOOMEHHHMKA IO/ W30BITOUYHBIM JABICHHEM 2 KIc/CM?.
AtmocdepHoe naBnenue 745 MM pt. cT. TenmoBeiMEu TOTepsiMH TipeHeOpeus. [Ipu pacuére
YUYECTb 3arpsA3HEHUs CTEHOK TPYyO TerI000MEeHHHUKA.

XapaKTepUCTUKU TEMJI000MEHHHKA:

[nomans nosepxuocTu 4 = 61 M%, auameTp koxyxa D = 600 mm, auna Tpy6 L =3 M,

auaMeTp TpyOo 25X2 MM, 9MCIIO X010B & = 1, uucno tpyo N =257

3. KonTpoasHas paboTa 1o ocHoBaM Maccorepenaun. Pasaen 3. MakcuMalibHas OLIEHKA —
20 OasioB.

B HenpepbBHO aAelcTByIOIEeM HacaJoyHOM abcopOepe MPOM3BOAMTCS YJIAaBIMBaHHE NapoOB
OCH30/1a W3 TApPOBO3IYIIHOH CMECH YHCTBIM COJSPOBBIM MAacjOM TIpH CIIEIYFOIINX
YCIIOBHSX:

1) IlpousBoauTensHOCTL abcopbepa 1000 M>/4 mapoBo3ayIIHOM cMecH;

2) Hasnenue B abcopbepe 760 mm pT. ct, Temnepatypa 30°C;

3) Coneprkanne OeH30J1a B UCX0MHOM cMech 5% 00.;

4) Ynasnusaercs 80% moctynaromuiero B abcopoep 6eH30a;

5) Konnenrpanusi OeH3oja B BbITEKawoIlleM u3 abcopbepa wmacne cocrtaBiaser 75%, OT

PaBHOBECHOM C KOHIICHTPAIMECH BXOJISIIETO Ta3a X »=0,75- X *(Y H) ;
6) Jduametp abcopOepa 1 Mm;
7) Hacanka u3 xoner Pammra 25x25x3;
8) Koadppurment cmaunBanus nacanku 0,95;
9) Kospdumument macconepenaun Ky = 0,7 kr 6en3051a/(M?-4ac-Kr 6eH3071a/KT BO3]L.);
10) YpaBHeHHE paBHOBECHOM JIMHUH Y*¥=0,5-X (OTHOCHTENBHBIE MAaCCOBBIC JIOJIH).

Onpenenurs:

1.Bricoty Hacaaku (8 6amios).
2.Pacxon nornorurens (8 6amioB).
CocraButh cxeMy anmapara (4 6amna).

4. KourposbHas padora no pekrudukanuu. Paznen 3. MakcumanbHas oneHka - 20 0ajuios.

B pextudukanroHHyr0 KOJOHHY C CHUTYAaThIMH TNEPEIMBHBIMU TapelikaMH IIOCTYyMaeT Ha
pazneneHrue OMHapHAs cMeCh OE€H30JI-TONYOJ, cofepx)aHue OeH3oma B koTopoit 35 % macc.
B mpomecce pazgenenus momydator 3,6 T/4 gucTwiuiATa, comepkamero 94 % macc.
OeH3o011a, 1 KyOOBYIO XKHUJIKOCTh, copepxkairyo 94 % macc. Tomyona. JlaBneHue B KOJIOHHE
HOopMasbHOe atMochepHoe. OTHOCUTENbHAS JIETy4YeCTh KOMIIOHEHTOB MOCTOSIHHA U paBHA
2,5.
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Onpenenurs:
1) MaccoBble pacxo/pl HCXOIHOM cMecH U KyOOBOH >kuaKocTH (4 Gaa).
2) ®nerMoBO€  YMCIIO, HAWAA TpEABApUTEIPHO MHUHUMadbHOE (DIErMoBO€ 4YHCIO, |

BOCIOJIb30BaBIIKCH Koppessiueit Jpkmumnenna R=1,3-R . +0,3 (4 6amna).

3) JluameTp KOJIOHHBI 110 €€ HUKHEMY CEUEHMIO, IPUHAB TEMIIEpaTypy *KUIKOCTH U Iapa B 3TOM
ceueHnH npuOIM3uTenbHo paBHbIMU 110 °C (4 6amna).

4) Beicoty konoHHBI, ecnu TapenbuaTslii KITJI kosnoHHBI cocTaBisier 60%, a pacCTosHUE MEXAY
tapenkamu 0,5 M (4 Gara).

5) IMoctpouts paboune IMHUN PEKTU(PUKAMOHHON KOJIOHHBI (4 Oara).

8.4. BOHpOCbI AJISt HTOTOBOI'0 KOHTPOJISA OCBOCHUSA TUCHUIIJIUHBI

(5 cemecTp — 3K3aMeH, 6 cemecTp — IK3aMeH).

MakcumanbHOE KOJUYECTBO OaioB 3a 3k3ameH (5 cemectp) — 40 Ganmios, 3a IK3aMeH
(6 cemecTp) — 40 6amT0B. DK3aMEHALMOHHbIE OMIIETHI COIepIKaT 4 BoIpoca.

1 Bompoc — 12 Gamnos, Bompoc 2 — 8 GawtoB, Bompoc 3 — 8 OGamios, Bompoc 4 — 12
0asIoB.

8.4.1. IlpuMepbI KOHTPOJILHBIX BONPOCOB /IJIs MTOTOBOI0 KOHTPOJIAA 0CBOEHMSI
AUCHMILINHBI (5 ceMecTp — 3K3aMeH).
MakcuMajbHO€E KOJIMYeCTBO 0aJ1710B 3a dKk3aMeH — 40 0a/110B.

Pazgen 1

1.  BriBoa ypaBHEeHMs HEpa3pbIBHOCTH. Kakoi Bl MMEET 3TO ypaBHEHHUE MPHU CTALIHOHAPHOM
TEYEHUU HECKUMAEMOU CpeJibl U MPU HEYCTAaHOBUBILIEMCS TEUEHUU.

2. BriBon ypaBHenus HaBbe — Ctokca myis omHoMepHOro nBmkeHus. KakoB dusnyeckuii
CMBICII ClIaraeMbix?

3. Ilposemute nmogo0Hoe npeoOpazoBaHue ypaBHEHUN Haspe-Ctoxca TUTSt
HEYCTAHOBUBIIIETOCS] TEYCHHUS C TOMydYeHHEM OOOOIIEHHBIX IMEPEMEHHBIX (KpPUTEPUEB
TUApOIMHAMUYECKOTO moaoous). KakoB oOmmii BUA KPUTEPHAIBHOTO YpPaBHEHHS
IPUMEHUTEIBHO K 33J1a4€ ONpEeNIeHUsl oTeph Hanopa (AaBiaeHus)? Ou3nueckuili CMbICIT
KPUTEPHUEB MOA00US.

4.  TlpeoOpa3zoBanue ypaBHeHU HaBbe — CTOKca 115 OKOsIeHcs )KuakocTu. Kak momydnTtsb
ypaBHEHUs Dijiepa, OCHOBHOE YPABHEHHE THAPOCTATUKH.

5. BwBox nud¢epeHnmanbHbIX ypaBHEHUH Diiepa A TeUeHUs naealbHOM )XKUIKOCTH. Yem
OTJIMYAETCS UJIealIbHAs KUJKOCTh OT PeabHOM?

6.  BwBox auddepeHnnanbHbIX ypaBHEHUH Diliepa sl paBHOBECHUS JKUKOCTH.

7.  BwiBeguTe OCHOBHOE YpaBHEHHE TMAPOCTATHKH. Ha30BHTE MpaKkTHYECKHE MPUIIOKECHUS
3TOrO ypaBHeHus. 3akoH [lackas.

8.  BbIBox ypaBHEHUs /sl paclpe/ielieHUs CKOPOCTH 110 PaJNyCy TPYOBI IPU CTallMOHAPHOM
JJAaMUHAapHOM TCUCHUMU.

9.  BpeBoA ypaBHEHHUs IOCTOSHCTBA pacxoja i KaHama (TpyOompoBOja) C IMEPEMEHHBIM

HOTIEPEYHBIM CEUEHUEM.

10. BemBox ypaBHeHHMs g pacdeta Kod(dduImeHTa THAPABIWYECKOTO TPEHUS TpHU
JTAMUHAPHOM JIBHYKEHUU KUIKOCTH B TPyOE KPYIJIOTO MOMEPEUHOTO CEUSHUSI.

11. BeBoa ypaBHeHuss bepHymmun mns uacanpbHOW KUAKOCTH. KakoB (DU3MYECKUN CMBICI
ciaraeMbIX 3Toro ypaBHeHus? [IpuBenurte npumMepsl NPakKTUUECKOTO UCTIOIB30BAHUS 3TOTO
ypaBHEHUs (M3MEPEHHUE PacXo/a).

12. BwiBox ypaBHeHus bepHymnmum mias wuaeanbHOM SKkuAKOCTH. ONUIIMTE OCOOCHHOCTH
JBWKEHUS peasibHOM skuakocTu. [lpuBenurte Bu ypaBHEHHS bepHym s pealbHOM
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

JKUJIKOCTU. KakoB ero s3HepreTH4ecKuii CMbICI?

Hanop Hacoca, ero sHepreTuueckuii cmbici. BeiBox ¢opmynsl ans pacuera Hamopa
NPOEKTUPYEMOIO0 K yCTaHOBKEe Hacoca. BbsiBog ¢opmynsl s pacuéra Hamopa
NEHCTBYIOIEro Hacoca (depe3 MoKa3aHus MAHOMETPa U BaKyyMMETpa).

BriBon dopMmyiibl Ui pacueTa BBICOTHI BcachiBaHUSI Hacoca. OT Kakux (akTOpOB 3aBUCUT
JOIyCTUMasi BBICOTa BCachiBaHHUsS HAacocoB? OTBET 00OCHYHTEe aHAamM30M (OPMYIIBI st
pacuera BbICOThI BCaChIBaHUSI.

3aKkoH BHYTpeHHEro TpeHuss HpIOTOHA, MpPUBEAUTE €ro BUA C HEOOXOAMMBIMU
nosicHeHusiMu;, JIlnHaMmueckuii 1 KUHeMaTH4ecKuil K03 PUIIMEHTHI BI3KOCTH.

UYro Takoe ruApaBIMvYECKUil painyc U SKBUBAJICHTHBIM AuaMeTp? Pacuer 3KBHBaJIEHTHOIO
JIaMeTpa B KaHasle ¢ HEeKpYTJIbIM MoTepeuHbIM ceueHueM. [IpuBeanre npumepsl.
Oxapakrepu3yiite JaMuHapHOe H TypOyineHTHOe TeueHus. OOmme XapaKTepUCTHKU
TypOyneHTHoro TeueHus. M300pa3ute, MOSCHUTE W COMOCTaBbTE MPOPUIM CKOPOCTEH B
TpyOOIpOBO/Ie pU TYPOYICHTHOM H TAMUHAPHOM PEXKHUMAX TEUCHUS KHUIKOCTH.

Pacuer auamerpa TpyOompoBona, BHIOOP pPACUETHBIX CKOPOCTEM MOTOKA M NPUMEPHbIE
YUCJICHHBIC UX 3HAUEHUS VISl KalleJIbHbIX KUJIKOCTEH, Ta30B, MapoB.

Omnpenenenne TUapaBINYecKOro COMPOTUBIEHUS B TpyOoImpoBojax u ammaparax. Kak
OTIPEICIISAIOTCS MMOTEPU HATIOpa HAa TPEHHE MPH JIAMUHAPHOM M TYpOYJIEHTHOM JBUKCHUN?
[IpuBenuTe W MoOsCHHUTE TpadUUECKYIO 3aBHCHUMOCTh KOA(h(HUIIMEHTa THAPABINYECKOTO
TpeHHsl OT Kpurepus PeiiHompAaca © IIEPOXOBATOCTH CTEHKH TpPyOOINpoBOAa TpHU
Pa3IUYHBIX PEKUMaX TEUEHUS KUIKOCTH.

Uro Takoe «ruapaBIMYecKasi TJIAJKOCTh» MPU TEUEHUU KUIKOCTEH Mo TpybompoBogam?
KakoBbI yci10BusI, B KOTOPBIX OHA MPOSIBIISIETCS?

[IpuBeaute ¢ HEOOXOAMMBIMU TOSCHEHUSMU DPACUETHYIO (OpMyIy Ui OmNpenesieHus
MOTEPh NIaBlIeHUs (HAIoOpa) MpH TCUCHUH JKUIKOCTEH depe3 TpyOoornpoBoabl U KaHaibl. (C
Y4€TOM TPEHUSI M MECTHBIX CONpOTUBIEHUWH.) IlpuHLMIBI HM3MepeHus CcKopocTed u
pacxoioB KUAKOCTEW B TpyOOMpoBOJax, OCHOBAaHHbIE Ha OIpeAeTeHUN Tepenaaa
JTABJICHUSI.

N3006pa3ute rpaduyeckd U COMOCTABbTE 3aBUCHUMOCTH MEXIY MPOU3BOAUTEIHHOCTHIO U
HATIOPOM LIEHTPOOEKHOTO U MOPIITHEBOTO HAcoca.

XapakTepucTuka IeHTpOOeKHOro Hacoca W XxapakrtepucTuka cetu. [lokaxwure, kak
OTIpeICIIIeTCS HAlOp M MOIIHOCTh HAacoca Mpy padoTe ero Ha aHHYIO CETh.

[Tone3nas u motpebasieMas MOIITHOCTh Hacoca. KoadduimeHnT mosie3Horo neicTBus Hacoca
U €ro COCTAaBJISIONINE, MOSCHUTE (PU3UYECKHIl CMBICI Kaxkaoro u3 HuUX. llpuBemute c
HEOOXOUMBIMHU MOSICHEHUSIMH (POPMYITy Ui pacueTa MOIIHOCTH JIBUTaTelNsl Hacoca.

Kak Bnuser TtemmepaTypa nepeKkauyMBaeMoOM JKUAKOCTH Ha TMPEACNIbHYI0 BBICOTY
BcachiBaHMsI HacocoB? OtTBeT 00OCHy#HTe aHamu3oM (GOpPMYJbl I pacdeTa BBICOTHI
BCACHIBAHUS.

Kaxkue BB 3HaeTe Hacochl 00beMHOro Tuma? M300pa3ute cxemy yCTpONCTBA M OMHIIHTE
JIEUCTBUE OJHOTO U3 HUX.

N300pa3ute cxemy yCTpPOWCTBA M OMUIIUTE JCUCTBHE TMOPITHEBOTO HACOCA, COMOCTABUB
€ro ¢ HacocaMu JPYTHX TUIIOB.

N300pa3uTte cxeMy yCTpONCTBA M OINMUIIUTE JEHCTBHUE TUIYHXEPHOTO HACOCA, COMIOCTABUB
€ro ¢ HacocaMu JIPYTHX TUIIOB.

N300pa3ute cxemy yCTpONCTBAa W OIMUIIUTE JCUCTBHE TUIYHXEPHOTO HAcoca JIBOMHOTO
JIEUCTBUS, COIIOCTABUB €TI0 C HACOCOM ITPOCTOTO AEHUCTBUA.

N300pa3ute cxemy yCTpPOWCTBAa M ONMUIIUTE JIEUCTBHE MeMOpaHHOTO (AuadparMoBOIO)
MOPITHEBOTO HACOCA, Ha3BaB 00JIACTH €T0 MPUMEHEHHSI.

Hacocer st mepekadykd XHWMHUYECKH arpecCHBHBIX KUAKOCTeH. WM3o0pasute cxemy
YCTPOMCTBA U OMUINUTE ACUCTBUE OJTHOTO U3 HUX (TI0 BEIOODY).

N300pa3ute cxeMy YCTpOMCTBA W ONHUIIUTE JCHCTBHE MOHTEXKIO, COIOCTABHB €ro ¢
HACOCaMU JPYTUX THUIIOB U Ha3BaB 00JIaCTH MPUMEHECHHSI.
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34.

35.

36.

37.

38.

N300pa3ute cxemMy YCTpOWCTBa U OIUIIUTE JEWCTBHE IIECTEPEHYATOr0 Hacoca,
COIIOCTAaBUB €0 € HACOCAMU APYIUX THUIIOB.

N300pa3ute cxemy yCTpPOMCTBA M ONUIIUTE ACHCTBUE IIEHTPOOEIKHOTO HACOCA, COTTOCTABUB
€ro ¢ HacoCaMH APYI'UX THUIIOB.

ConoctaBbTe JOCTOMHCTBA M HEJJOCTATKU HEHTPOOEKHBIX M MOPLUIHEBBIX HACOCOB, HA3BAB
OCHOBHBIC 06J'IaCTI/I HUX NPUMCHCHHAL.

N300pa3uTte cxemy yCTpOMCTBA U OMHIIKUTE ACHCTBHUE OJHOCTYIIEHUYATOTO IIEHTPOOESKHOTO
HACOCa, COMOCTABUB €r0 C MHOTOCTYIIEHYATHIM IIEHTPOOEIKHBIM HACOCOM.

N300pa3ute cxeMmy yCTpOWCTBa M OMUIIUTE JCHCTBHE OCEBOTO (MPOMEIIEPHOTO) HAcoca,
COIIOCTaBUB €0 ¢ HACOCAMU APYIUX THUIIOB.

Pazgen 2

l.
2.

10.

11.
12.

13.

14.
15.

16.

17.

18.

[ToreHuman nepeHoca sHepruu. BoIBOI ypaBHEHHUE NIEpEHOCA.

BriBon muddepeHanbHOro ypaBHeHHsI KOHBEKTHBHOTO Teruiooomena dypre-Kupxroda.
Bun ypaBHeHUs Ui CTAllMOHAPHOTO M HECTALIMOHAPHOT'O TEIIOOOMEHA.

Ilepenoc Temna koHBekuMed. YpaBHeHue Terwioornauu. I[lomobHoe mpeobpa3zoBaHue
nudPepeHIaIBHOTO  YpaBHEHUSI KOHBEKTHBHOTO TermooomMeHa @Dypoe-Kupxroda.
Kpurepun ®@ypre, Hyccensra, Ilexne, [Ipanaris.

BeiBog auddepeHnnanbHOro ypaBHEHMs TEMJIONPOBOJHOCTH Ui YCTAHOBMBILEIOCS U
HEyCTaHOBUBIIErocs nporiecca (13 ypasHenus ®ypoe-Kupxroda). KakoBsl pasmepHOCTh U
buzndeckuii cMbICT K03 PHUIMEeHTa TEIIOMPOBOHOCTH?

BriBox ypaBHEHMS aAJUTHBHOCTH TEPMUYECKUX CONPOTUBICHHM IpU TeEIUIONEpenadye C
IOCTOSIHHBIMH TEMIIEPATypaMU TEIUIOHOCUTENEH IS IIJIOCKON CTCHKH.

Ces13b K03 urmenTa Temonepenadn 1 Ko3(hHUIMEHTOB TEIJIO0TIauM P TeIIonepeaue
C TIOCTOSIHHBIMM TEMIIepaTypaMy TEIUIOHOCHUTENIEW s TUIOCKOM cTeHku. Kakoa
pa3MepHOCTh U KaKoB (pu3nyecKkuii cMbICT 3THX K03 puimeHToB?

BriBoa ypaBHEHMI TEIUIONPOBOJHOCTH 4YEpe3 OJHOCIOWHBIE W MHOTOCIOHHBIEC IIOCKHE
CTEHKH [yl CTallMOHapHOro mporecca. M3o0pasure rpaduuecku npoduian HU3MEHEHHs
TEMIeparypbl 1O TOJIIMHE TaKUX CTEHOK, pa3iuyarIuxcid Kod(puireHTaMu
TEIJIONPOBOAHOCTH.

BeIBON ypaBHEHM TEILUIONPOBOJIHOCTH Y€PE3 LMIMHIPUYECKAE CTEHKH ISl CTallMOHAPHOIO
nporecca. [Ipy Kakux YCIOBHSX MOXHO TIPAaKTHYECKH TpeHeOpeub KPUBHU3HOM
LWIMHIPUYECKON CTEHKH, CBEIA 3a7jady K TEIUIONPOBOJIHOCTH YE€PE3 INIOCKYIO CTEHKY?

BriBox ypaBHEHMs [UId pacueTa JBHKYIIEH CHJIBI TEIUIONEpeNadd IpU IMEPEMEHHBIX
TeMIIepaTypax TeIUIOHOCUTEEH BIOJIb MOBEPXHOCTH TEINIOOOMEHA.

MexaHu3Mbl MepeHoca JHepruu B ¢GopMe TEmIoThl B KHJIKOCTAX U  raszax.
DEeHOMEHOJIOTHYECKHU I 3aKOH TepeHoca sHepruu dypre.

TemnepaTypHoOE 110JI€ ¥ TEMIIEPATYpPHBIN TPaJUCHT.

[Topsimok  pacdyéra TOBEPXHOCTM  TEMJIONEpeAaud  TEIIOOOMEHHMKOB.  IPUBEAMTE
COOTBETCTBYIOIIHUE MOSICHEHUS, BXOJAIINX B (POPMYJIIBI BETUYHH.

Onummre MOJIEKYJSIDHBIM MEXaHW3M IiepeHoca sHepruu. IIpuBenure ypaBHeHHE I
YAEIBHOTIO MOTOKA TEMJIOTHI.

OnpeneneHre TOJMIUHBI CII0S TETIOBOW U30JISIUH.

B3aumHOe HampaBiieHHE JABW)KEHUA TeIuloHocutened. CpaBHEHUE MNpPAMOTOKa C
IIPOTUBOTOKOM.

®dusnueckuil CMbICH TeIUIOBbIX kputepueB Hyccenbra u Ilpanaria. Hazosure npumepHsie
YHCIJICHHBIC 3Ha4YeHUs KpuTepus [IpanaTis U1 ra30B U KaneNnbHbIX KUAKOCTEH.

Kaxk ompenensieTcst KOJIMYECTBO TEIUIOTHI, IEpeaaBacMon JIy4eUCITyCKaHUEM TPU B3aUMHOM
W3IIyYEHUH IBYX TEN?

VYpaBHEHUS TEIUIOBBIX OAllaHCOB MpPHU M3MEHEHMH U 0e3 M3MeHeHHs (ha30BOI0 COCTOSHUS
CUCTEM.
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20.

21.
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23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.
38.
39.
40.

41.

Hanumure ypaBHeHHs Terionepeadyn U TeIIo0TAaud. YTo SBIsSETCS IBUKYLIIUMHU CUIAMU
3Tux mnpoueccoB? KakoBel pa3smMepHOCTH M (U3MYECKHH CMBICT KO3 (UIIMEHTOB
TEIUIO0TIa4yH U Teruionepenadn?

VYpaBHEHUS TEIUIOBBIX OallaHCOB MpPHU M3MEHEHMH U 0e3 M3MeHeHHs (ha30BOI0 COCTOSHUS
CHUCTEM.

Omnpeznenenue NOTeph TeIJIa CTECHKAMH allapaToB B OKPY’KAIOIIYIO Cpeay.

KakoBbl JOCTOMHCTBA M HEIOCTATKH MCIOJb30BAaHUS TOIMOYHBIX Ta30B B KadecTBe
TETUIOHOCHUTENEH 11 MOABOAA Teria?

BonsHo# map kak TerioHocutenb. HazoBuTe 06acT ero mpuMeHEHHUs, MPEUMYIIEeCTBA 1
HEJIOCTAaTKHU Mepe]] APYTUMHU TeIUIOHOCUTENsIMH. Kakoll map 1 rmouemy yaiie UCIoIb3yeTcs
B Ka4eCTBE TEIUIOHOCHUTENS — HACBIIIEHHBIN Win neperpersiii? Kak onpenensercs pacxon
napa IpH 3aJaHHOH TeIJI0BON Harpyske?

KakoB o0muii BUJI KpUTEpUAIbHOTO YpaBHEHUS JUIsl pacuyera KoddduireHTa TermiooTaauu
IpU NPUHYAUTEIBHOM KOHBEKIMH O€3 M3MEHEHHs arperaTHOro cocrostHus. [IpuBenute
BBIPOKEHHS COOTBETCTBYIOIIMX 000OIICHHBIX IEPEMEHHBIX (KPUTEPHUEB TTOT00MS).

I'paduueckn m3o0pa3ure 3aBUCUMOCTH KOI(PHUIMEHTA TEIUIOOTAAYd NPH KUIEHUU OT
pa3HOCTH TeMIEpaTyp MEXKIYy CTEHKON M KHUISIIEH KUIKOCThIO U OT yACIbHOM TEII0BOM
Harpy3ku. ONHUIINTEe OCHOBHBIE PEXKUMBI KUIICHUSI.

Kak ocymecTBisieTcs 0TBOJ] KOHJIEHCATa MPH KCIIOJIb30BAHUM BOJSHOTO Tapa B KauecTBE
teruioHocuTensi? KakoBo Ha3HaueHre U MPUHLUIBI IEHCTBHS KOHACHCATOOTBOAYUKOB?

HazoBuTe u comocTtaBpTe APYT C JIPYrOM OCHOBHBIE TEIUIOHOCHUTEH, HCIOIb3yeMble B
XUMHUYECKON TMPOMBIIIJICHHOCTH JJIs1 OTBOJIA TEIUIOTHI.

HazoBuTe u comocTtaBpTe APYT C JIPYIrOM OCHOBHBIE TEIUIOHOCHUTEIH, HCIOIb3yeMble B
XUMHUYECKON MPOMBIIIICHHOCTH /IS T10/IBO/A TETIIOTHI.

[IpumeHeHre BBICOKOTEMIEPATYPHBIX MPOMEXYTOUHBIX TerioHocuteneil. Haszosure
o0acT 1 crocoObl uX mpuMeHeHus. [lpuBeanTe MpuMepsl TaKUX TETNIOHOCUTEINEH.

B3anmuoe uznydenne ten. Kak onpeaensiercs: koadGUIMEHT B3aUMHOTO H3TyUYeHUs?

KakoB oOmmii BUJ| KpUTEpUAIBHOTO YpaBHEHUS JUI pacueTa Kod(pHUIMEHTa TeII00TIauu
IpU E€CTECTBEHHOM KOHBEKIMH? OMNUIINTE, KaK MOJYYEHO BBIPAKEHHUE AL KPUTEPHUS
I'pacroda (¢ HEOOXOAMMBIMH TOSCHEHMSAMH W OO0O03HAUEHUSMH BXOISIIUX B HETO
BEITUYMH).

Kak u moueMy BiMsIieT TUAPOAMHAMUYECKHUN PEKUM TEUYCHHs >KUIKOCTH B TpyOe Ha
koa(ddurment terwtooraaun? M3o0pa3ure u MOSCHUTE TPUMEPHBIE MPOGUIN U3MEHEHUS
CKOPOCTM M TEMIIepaTypbl B IONEPEYHOM CEUEHHH TpPyObl HpPHU JIAMUHAPHOM U TIPH
TypOyJICHTHOM peXUMax.

BnusHue B3aMMHOTO HamNpaBiICHUs ABIKEHHS TEIUIOHOCHUTENEH Ha CPEIHIOI JBHKYIIYIO
cuily mpornecca. B kakux ciydasx cpedHsis ABIKYIIas Cuja HE 3aBHUCUT OT B3aWMHOTO
HaIpaBJICHUs IOTOKOB?

OrnpezesieHne TeMIIepaTypbl CTEHOK TEIUIOOOMEHHBIX ammaparoB. g Kakux 1menei
TpeOyeTcs 3HaTh TeMIIEPaTyphl CTEHOK B X0JI€ pacueTa TeIUIOOOMEHHBIX anmapaTroB?

Temoornava npu KOHIEHCAMH (OMKcaHue mpoiecca). YTo Takoe MIeHOYHasl U KanesibHas
koHzneHcanua? OT KakuxX NapaMeTpoB 3aBHCUT KO3(D(PUIMEHT TEemIo0TAaYr IpH
KOHJICHCALIUH.

Tennoornaua npu kureHuw (omucaHue mpouecca). OOmmiA BUJ ypaBHEHUH Ais
omnpezeneHus KodpuueHTa Tero0TAauH NPy KUTIEHUH.

[IpuBeauTe cxempl 00OTpeBa aNMmapaToB «OCTPBIM» U «TITYXHUM)» TAPOM.

OO0BsicHUTE IPUHITUTT ACHCTBUS KOHIEHCAaTOOTBOMuMKa. [IpuBenuTe cxemy yCcTpoucTBa.

N3006pazute cxemy ycTpoiicTBa KOKYXOTPYOHOTO TEIIJIO0OMEHHHKA.

N300pa3ute  MHOTOXOJOBOM TIO  MEXTPYOHOMY  MPOCTPAHCTBY  KOXKYXOTPYOHBIN
TEMI000MEHHUK.

N3o00pa3ute 100yI0 KOHCTPYKIIMIO MHOTOXOJIOBOTO KOXXYXOTPYOHOTO TETIOOOMEHHHKA.
YeM OTIAMYAIOTCS OTHOXOIOBBIE TEIIIOOOMEHHUKH OT MHOTOXOJOBBIX ?
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42.

43.

44,

45.

46.

47.

48.

49.
50.

Kakue Bpl 3HaeTe KOHCTPYKIMHM TEIJIOOOMEHHHKOB C KOMIIEHCALIUEH TeMIepaTypHbIX
yIIHMHEHUH TpyO 1 Koxxyxa. M300pa3ute mo0yro KOHCTPYKIMIO IO BalieMy BEIOOpY.

N300pa3ute cxemy yCTpOHCTBa KOXYXOTpYyOHOro W ABYXTpyOHOTO («TpyOa B TpyOe»)
TEMI000MEeHHUKOB. COMoCTaBbTe JOCTOMHCTBA M HEIOCTATKU ITHX allapaToB U Ha30BUTE
00J1aCTH WX TIPUMECHCHHUSI.

N3006pazute cxemy yCTpONCTBA U OMUINUTE MPUHIIMI ACHCTBHS TEIUIOOOMEHHUKA «TpyOa B
TpyOe». ConocTaBbTe ATH TETUIOOOMEHHUKHU C KOXKYXOTPYOHBIMHU.

N3o00pa3ute cxeMmy YCTpOiicTBa U ONUIIMTE TNPUHIMI JCHCTBUA IUIACTHHYATOTO
TeriooOMeHHUKa s kujakoctedl. ComocraBbTe JOCTOMHCTBA M HENOCTAaTKU ATOTO
anrmapara ¢ KOXyXOTpyOHbBIM TEIIOOOMEHHUKOM.

N300pa3ute cxemy yCTpPOWCTBAa CIHUPATHLHOTO TEIUIOOOMEHHHUKA. YKaKWUTE JOCTOMHCTBA U
HEIOCTaTKU 3TOTO armnapara.

N300pa3ute cxemMy yCTpOWCTBA W ONHUIIUTE TPUHIUN JEHCTBUS OPOCHUTEIBHBIX
XOJOAMIBHUKOB. YKKUTE UX IOCTOMHCTBA M HEOCTATKH.

N300pa3ute cxemy yCTpOICTBa U ONMUUINTE MPUHIUN ACHCTBUS MOTPYKHBIX (3MEEBUKOBBIX )
TETIOOOMEHHUKOB. YKaXHUTE UX JOCTOMHCTBA M HEJOCTATKH, 00IaCTH IPUMEHEHHUSL.

[TpuBenutTe cxeMy ycTpOHCTBA JIFOOOTO N3BECTHOTO BaM CMECUTEIBHOIO TEINIO0OOMEHHUKA.

N306pa3ute n3BecTHHIC BaM CXEMbI yCTPONUCTBA rpafupeH. i 4ero oHu HCIONb3YIOTCs?

8.4.2. [IpuMepbl KOHTPOJIBbHBIX BONPOCOB /IJISl HUTOTOBOT0 KOHTPOJISI 0CBOEHUS
AUCHUIIMHBI (6 ceMecTp — IK3aMeH).
MaxkcumajibHOe KOJIU4eCTBO 02J10B 32 3Kk3aMeH — 40 6ay10B.

Paznen 3

1. BeBectn nuddepeHmanpHoe ypaBHEHHE KOHBEKTUBHOW nuddy3un. PaccMoTpeTs YacTHBIN
ciydait tu¢y3un B HENOABIKHOM cpene.

2. [Ilepsrrit 3akon duka. Beisectn audepeHnnanbHoe ypaBHEHHE KOHBEKTUBHON u(dy3nn.

3. Tonyunts nud¢ysnonHsie Kpurepuu mnoxodus. OmnpenensieMblii M ONpeAessIoIue
kputepun. OU3NUECKHI CMBICT MACCOOOMEHHBIX KPUTEPHUEB MOA00MS.

4. TlonmyuuTh ypaBHEHHE alAUTUBHOCTU AU(PPy3noHHBIX compoTuBieHu. ChopMynupoBaTh
JOTIYIIEHUS IIPH BBIBOJE.

5. BbiBecTH cOOTHOILIEHHE MEXIy KOX(PQHUIMEHTaMH Maccolepenaud M maccooTaayu. U3
KaKUX ypaBHEHUH MOTy4YaroT KOA(pUIUEHTH MaCCOOTAaYM?

6. MarepuanbHblii OanaHc W ypaBHeHHE paboueil jauHMHM Tpu abcopOumu. BeiBecTn 3TO
ypaBHEHHE TpU MPOTHUBOTOKE raza M kuakoctu. Kak ompexaenseTcss MHUHUMaIbHBIN
yIenbHbIN pacxoq abcopbenTa?

7. BblBecT ypaBHeHHE pabouyell JMHUM IS MAacCOOOMEHHBIX armapaToB (Ha NpUMepe
abcopOepoB) pU MPOTHUBOTOYHOM JABIKEHHM (Da3 MeaTbHBIM BBITECHEHHUEM B YCIOBHUSIX
HEU3MEHHOCTH UX pacxoja.

8. BriBecTu ypaBHEHUs AJI pacyueTa CpeIHEN ABUKYLIEH CUIIbI MACCONIEPENAUN.

9. Pacder BBICOTBI M JAMAaMeTpa MPOTUBOTOYHBIX KOJIOHHBIX aNMapaTroB C HENpPEPHIBHBIM
KOHTaKTOM (a3.

10. Pacuer BBICOTHI M JUaMeTpa MPOTUBOTOYHBIX KOJIOHHBIX amlapaToB CO CTYNEHYAaThIM
KOHTaKkTOM (a3.

11. Meroabl pacuera BBICOTHI MNPOTHUBOTOYHBIX KOJIOHHBIX amnmapaToB C HEIPEpPhIBHBIM
KOHTakTOM (a3. ITloHsATHE TEOpeTHYEeCKOM CTYNEeHU pasfeleHus] W Yuclia eIUHHII
nepeHoca.

12. Metoasl pacuera BBICOTHI IMPOTHBOTOYHBIX KOJOHHBIX almapaToB CO CTYNEHYaThIM
koHTakTOM (pa3. [TonsTHEe TeopeTndeckoit crynenn pazaenenus. KITJI mo Mapdpu.

13. IMomyuuTh cucTeMy ypaBHEHHI, OMUCHIBAIOIINX POLIECC TPOCTON MEPETOHKH.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.
31.
32.

33.

34.

MartepuanpHblii OalaHC Tpolecca MPOCTOM MeperoHkW. Pacder koiaumdecTBa KyOOBOTO
OCTaTKa, KOJIMYECTBA M CPEeTHET0 COCTaBa AUCTHILIATA.

BoiBecT ypaBHeHUsT paboyuxX JUHUN PEKTUGUKALMOHHOW KOJIOHHBI HEMPEPBIBHOTO
JIEUCTBUA.

BriBecTn ypaBHEHHME paboyeil JUHWUW IS YKPEIUISIOMEeH YacTh PeKTU(UKAITMOHHON
KOJIOHHBI. Onmcarh, Kak CTpPOSAT pabouue JUHUM Ha AMarpamme y—X, c(OpMYyIHpPOBaB
HEOOXOUMBIE JOMYIICHHUS.

BriBecTn ypaBHeHUS pabo4MxX JMHUN A PEKTH(PHUKAIMOHHON KOJOHHBI HEMPEPHIBHOTO
NEHCTBUS MPU TMOCTOSIHCTBE MOJBHBIX PacxoloB (a3 (¢ HEOOXOIWMBIMH TOSICHEHUSMH,
yKa3aB 0003HaueHus U JomymieHus ). Kak 3aBUCHT MOI0KEeHUE 3TUX JIMHUI Ha AUarpamme
y—X OT (hIerMOBOTO Yucia?

O¢ddexkruBnocts (KIIJ) crymenn mo Mbopdpu. BriBectn (Ha mnpumepe abdbcopOimm)
3aBUCUMOCTh MEXAy 3(h(PEKTUBHOCThIO MO MpdpdhpH M YMCIOM €IWHHMI] MepeHoca Mpu
U/IeaIbHOM CMEIICHUH KUAKOCTH U UI€aTbHOM BBHITECHEHHUH rasa.

BreiBect Qopmyny st pacuéra MUHUMAIBHOTO (JIETMOBOIO 4YHCIa MPU HEMpephIBHON
pextudukanyu. Kakue TPUHIUINBI WUCHONB3YIOT AJs ONTUMHU3AIUU TPU ONpPEIeICHUN
baermoBoro uucna?

3aBUCUMOCTh MEXy (hJIETMOBBIM YHCJIOM, pa3MepaMH KOJIOHHBI U PAacXOJOM TEIIOTHI U
pextudukanuu. KakoBbl NpUHIMIBI BBIOOpAa ONTHUMAIBHOTO (IerMoBOro uucna?
(BeIpaxkeHue At MUHUMAJIBHOTO (DJIETMOBOT'O YMCIIAa — BBIBECTH).

BriBecTH ypaBHEHHME TemJIOBOro OajaHca peKTU(UKAIIMOHHOM KOJOHHBI HENpPEPBIBHOIO
neiictBusi. Kak onpenensercst pacxo] rperolero napa B KUMsATHIEHUKE?

BriBecTH ypaBHEHHME TEIJIOBOro OajiaHca peKTU(UKAIIMOHHOM KOJOHHBI HENpPEPHIBHOIO
neiictBusi. Kak onpenensercst pacxo/] TeIUIOHOCUTENS B ediermarope?

OcHOBHOE YypaBHEHHE Maccolepefauyn. YpaBHeHHe Maccootrnaun. KoaddummeHTs
Maccorepenadn u Mmaccootaau. VX pasMepHOCTH U (PU3NYECKHIA CMBICIL.

MeTon KUMHETHMUYECKOM JIMHUM pacyeTa BBICOTHI MAacCOOOMEHHBIX —ammnapaToB €O
CTyHNEHUYaThIM  KOHTakToM ¢a3. [lopsgok mocTpoeHHs KUHETHYECKOW  JIMHUH.
DddexTuBHOCTL IO MapdpH.

Uro Takoe TeopeTHuecKas CTYIEHb pas3jencHus («reoperudeckas Tapenka»)? Kak 3to
MOHSATUE TIPUMEHSETCA Il OIEHKH d(OPEKTUBHOCTHM M pacdyera MacCOOOMEHHBIX
anmapaToB CO CTYIEHYAaThIM U HETPEPhIBHBIM KOHTaKTOM (a3?

Juddy3noHHOE CONMPOTHUBIEHWE MAaccolepeHocy. B Kakux choydasx CONpOTHUBIICHHUE
MaccoNepeHoCy JIUMUTUPYETCS IEPEHOCOM B OJJHOU U3 ¢a3?

Kpurtepuun nmomobust MaccooOMEHHBIX mporieccoB. X puznueckuii cMpbIc.

Maccoo6mennslii (nu¢dy3uonnsiit) kputepuii Hyccensra. KakoBel ero Bug u ¢pusndeckuit
cMbICIT?

Hanucare ¢ HeoOXOAMMBIMU TOSCHEHMSIMA M 00O3HAUEHUSMH BBIpaXKEHUE JUIS pacyera
CpenHel ABIDKYIIEH CHJIbl Maccollepeiayd B amrmapaTax ¢ HENpepbhIBHBIM KOHTakToM (a3
Py YCIOBHM JMHEWHOCTH pabodyeld M paBHOBECHOM JMHUN (Ha HpuUMepe Ipolecca
abcop61un). CTpyKTypa MOTOKOB COOTBETCTBYET MOJICIIH U/1€aJTbHOTO BHITECHEHUSI.

OnpeneneHre MUHUMAJIBHOTO U ONITUMAIIBHOTO PAcXoa MOTJIOTHTENS TpH abCOpOIHH.

['unpoauHamMuyecke pekMMbl B HACAJJOUHBIX arrmapaTax.

Omnwucare ¢ ykazaHHEM HEOOXOAMMBIX O0O3HAYCHHMH M JOMYIIEHWH MOCTpOEHHE paboumx
JUHUN A1 peKTU(UKAIMOHHOM KOJIOHHBI HEMPEpPHIBHOIO JNEWUCTBUS TMPHU IMOCTOSHCTBE
pacxonoB (a3.

Bnusinue ¢QuermoBoro umcia Ha pasMepbl PEeKTU(GUKALUOHHOW KOJIOHHBI M Pacxoj
rpetomiero mapa. OmpezneneHue ONTUMAIBHOrO (DIErMOBOrO 4YMcia MPH  pacueTe
peKTU(UKAIIMOHHBIX KOJIOHH.

HazBate (1 000CHOBaTh MX HEOOXOAMMOCTH) OCHOBHBIC OIYIIEHHS, MPUHUMAEMbIC MPU
aHaJIM3€ W pacueTe yCTAaHOBOK I HEMPEPHIBHON pekThduKanuu OMHapHBIX cMmeceit. Kak
3aBHCHUT BBICOTA KOJIOHHBI OT ()JIETMOBOTO yHcia?
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35.

ConoctaBuTh Apyr ¢ APYyroM TapeibyaTble M HAacaJOo4yHble KOJOHHBIE ammaparbl. KakoBbl
MIPEUMYIIIECTBEHHBIE 00JIACTH MPUMEHEHUS KaXI0TO U3 dTHX THUIIOB KOJOHH?

36. CpaBHHTH MOJIBIN pacTIBUTMBAIONINN U 0apOOTaXKHBIA aOCOpOEPHI.

37. PacupumnrensHbie a0copOephl. OnucaTh MPUHIUI JIEHCTBUS, TOCTOUHCTBA, HEIOCTATKH.

38. IlpuBectu cxeMmy yCTpOMCTBAa M ONUCATh MPUHUMUI JEUCTBUS HACATOYHOW KOJOHHBI. J[iid
4ero ucnonb3yercs Hacaaka? Kakue ObIBatoT Hacaaku?

39. IlpuBectu cxeMmy yCTPOMCTBA M OMKUCATh MPUHIUIT JEHCTBUS HACAJ0UYHON KOJIOHHBI. KakoBBbI
TpeOOBaHUS, MPEABSIBISIEMbIE K HACAIKE KOJOHHBIX anmnapaTroB?

40. IlpuBecTn cxeMy YCTpOMCTBa M ONHCATh MNPUHIMI ACHCTBUS HACAJTOYHOM KOJIOHHBI.
CpaBHUTH HAcaJlOYHbIE W TapeiabyaTble KOJOHHBIC. YKa3aTh HEIOCTAaTKU HACaJOYHBIX
KOJIOHH.

41. Onucath THIPOAMHAMHUYECKUE PEKUMBI pabOTHl HacaJouHbIX abcopOepoB. ComocTaBUTH
HAacCaJOYHbIE U TapeabyaThle arapaThl.

42. N3o0pasute cCcxXxemy yCTpOWCTBa W  ONHINUTE JCUCTBUE PEKTU(PUKANUOHHBIX U
a0COpOITMOHHBIX KOJIOHH C MTPOBATHHBIMH TapEIKaMH.

43. IlpuBectn cxeMy YCTpPOWCTBA M ONUCATh MPHUHIMI ACUCTBUS JIOOOTO W3BECTHOTO BaM
TapenbyaToro KOJIOHHOrO anmapara. B dYem oTianuue anmapaToB C NEPETOYHBIMHU
yCTpoiicTBamMu U 0€3 HUX.

44. TlpuBecTn cXeMy YCTPOWCTBA M ONHUCATh MPHUHIMN JCHCTBUSA JIFOOOTO W3BECTHOTO BaM
TapebyaToro amrapara ¢ IepeTOYHbIMHU YCTPOCTBAMU

45. TlpuBectTn cxeMy YyCTpOWCTBAa W OMNMUCATh MPHUHIUI JCHCTBUS aOCOPOIMOHHON WM
peKTU(UKAIIMOHHON KOJIOHHBI C CUTYAaTHIMH TapEIIKaMH.

46. TlpuBectTn cxeMy YyCTpOWCTBAa M OMNUCATh MPHUHIUI JCHCTBUS aOCOPOIMOHHON WM
peKTU(UKAIIMOHHOW KOJIOHHBI C KJIATaHHBIMU TapeTKaMHU.

47. TlpuBecTn cXxeMy YyCTpPOWCTBa M OMNMUCATh TPHUHIUI JCHCTBUS aOCOPOIIMOHHON WM
peKTU(UKAIIMOHHOM KOJIOHHBI ¢ KOJMAYKOBBIMH TapEeIIKaMH.

48. N300pa3uth ¢ HEOOXOAUMBIMU OOO03HAYEHHUSIMH U TMOSICHEHUSIMH CXEMbl YCTaHOBOK IS
IIPOCTOM NIEPETOHKH.

49. Nzobpazutre ¢ HEOOXOIUMBIMH OOO3HAUEHHUSMU U TOSICHEHUSIMH CXEMY YCTaHOBKH MJis
HENPEPbIBHON peKTU(DUKAIIMHA OMHAPHBIX KHUIKUX CMECEH.

Paspnen 4

1. CocraBuTh ypaBHEHUS MaTepUaIbHOrO OallaHca MPU Pa3AeIeHUN CYCIICH3UH U BBIBECTH W3
HUX BBIPAKEHUS JUJIS1 pacyeTa MacCOBOT0O pacxoa OCBETIIEHHON KUIKOCTH U OCaIKA.

2. BeBox dhopMyIbl sl pacdera MPOU3BOIUTEIILHOCTH OTCTOMHUKOB /ISl 3albUICHHBIX Ta30B
Y CYCIICH3HUM.

3. Ocaxaenue noxa AeicTBueM cuibl TsokecTH. Cuiibl, IEHCTBYIONIME Ha YacTully. BeiBecTn
yYpaBHEHHUS JUIsl ONIPEENIEHNS CKOPOCTH CBOOOIHOTO OCaXIEHUs 1apa.

4. Pacyer CKOpOCTH OCAXJIEHUS YaCTUL CheprudecKoil PopMbI 1o ACWCTBUEM CHIIBI TSKECTH.

5. BeBoa hopmynbl 11t pacdera moTpeOHOM MOBEPXHOCTH OCAXKICHHS YacTHI] B OTCTOMHUKAX
JUTS 3albUICHHBIX Ta30B U CYCIIEH3UH.

6. Kpurepuit Apxumena npu OCaxJaeHUH, ero PU3NIECKHil CMBICI, UCIIOIH30BaHHUE B pacueTax
CKOPOCTH OCaX/I€HUS.

7. Kunernka ocaxaenus. ['mapoanHaMuueckue pexuMbl oOTekaHus ten. [IpuBectu rpadux
3aBUCHUMOCTH KO3 PUIIMEHTA COMPOTHUBIICHUS CPEbI OT Kputepus PeitHonbaca.

8. IlpuBectn ypaBHeHHE (UIBTPOBAHUS NpPU IOCTOSSHHOM IIEpenaje JaBiIeHUs K BHUAY,
ynoOHOMY JJIsl  OKCIIEPUMEHTAJIBHOTO  OIpEICNICHUS] COMPOTUBICHUS OCaZKa H
(GUITBTPOBAIBHON TTEPETOPOJIKH.

9. OcCHOBHBIE MapaMeTpbl, XapaKTEpU3YIOLUIUE 3EpHUCTBIM cioi. IloayuuTs BbIpa)keHUs
SKBUBAJIEHTHOT'O JUAMETPA YEPE3 yIEIbHYIO IOBEPXHOCTh U TUAMETP YACTHII.

10. [eiictBuTenpHas u (pUKTUBHAS (MpUBEIEHHAs ) CKOPOCTH TIOTOKA B 3epHUCTOM cioe. KakoBo

COOTHOHICHUE MCKIY HUMH?
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11. OxapakTepu3oBaTh COCTOSIHUE 3€PHUCTOTO CJIOSI B 3aBUCUMOCTH OT CKOPOCTH BOCXOSIIETO
MOTOKAa Ta3a Wik KUAKOCTH. COMpoBOAWTE OTBET TpadUUYECKUMH H300pKESHUSIMU
3aBHCUMOCTEH MOTEpHU JaBJICHUS U BBICOTHI CJIOSl OT CKOPOCTH MOTOKA.

12. OxapakTepu30BaTh COCTOSIHUE 3€PHUCTOIO CJIOSI B 3aBUCUMOCTH OT CKOPOCTH BOCXOJSAIIETO
MOTOKA Taza WM XKUAKOCTH. Kak paccuuTarth MOTEpI0 JaBJICHHSI B IICEBIOOKUKEHHOM
cinoe?

13. Ha3BaTh ® COMOCTaBUTh OCHOBHBIC CIIOCOOBI pa3[eleHUs CyCIEeH3uh. YKa3aTh WX
MPEUMYIIIECTBEHHBIE 00JIACTH MPUMEHEHUSI.

14. OxapakTepu3oBaTb OCHOBHBIE CIIOCOOBI OUYMCTKHM Ta30B OT TBUIM. YKazaTh HX
MPEUMYIIIECTBEHHBIE 00JIACTH MPUMEHEHUSI.

15. Kakve BBl 3HaeTe THIBI amnmapaTroB IS OYMCTKH Ta30B OT mbuIH? M300pa3uth cxemy
YCTPONCTBA U ONHUCATh JEHCTBUE OAHOTO U3 HUX (IO BRIOOPY).

16. U300pa3uth cxeMy YCTpOMCTBA U OmMHUCaTh JCHCTBHE OJHOAPYCHOTO TPEOKOBOTO
HETIPEPBIBHO JEHCTBYIOLIETO OTCTOMHUKA.

17. AnmapaTel I8 MOKpPOH OYHCTKH Ta30B OT mbuieid. M300pa3uth cxeMy ycTpoiicTBa W
omnucaTh ACHCTBUE OJIHOTO U3 TaKUX alnaparosB.

18. M300pa3uTh cxeMy YCTpOMCTBAa W ONHUCaTh JEHCTBHE Tapeapb4yaToro (IMEHHOTO)
MbUICYTOBUTEIS.

19. N300pa3uth cxemMy yCTpPOWCTBa LMKJIOHA WJIM THUIPOLMKIOHA (MO BBIOOpY), Ha3BaB
OCHOBHBIE 00JIACTH WX IPUMEHCHUSI.

20. N3o0pa3uth cxeMy YyCTPOMCTBA U OMKCATh ACHUCTBUE THIPOIIMKIIOHA.

21. Kaxwue BbI 3HaeTe GUIBTPHI I CYCIIEH3UN Neproandeckoro aeiicteusa? M3o0pa3uth cxemy
YCTPOMCTBA M ONMMUCATh IEUCTBUE OJHOTO U3 HUX.

22. MN300pa3uTh cxemy YCTpOICTBa M ONHUCATh ACUCTBHE HYTY — QHIBTPA.

23. N3obpa3uth cxeMy YCTPOWCTBA M OINHCATh JEHCTBHE IMBIJICOCATUTEIBHBIX Kamep |
ra3oxo/0B.

Ilonupri MNEpCUCHb OLICHOYHBLIX CPCACTB HNPUBCACH B BHUJAC OTACIBHOTO JOKYMCHTA,
SIBJISTFOIIIETOCS HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHON TPOrPaMMBI.

8.5. CTpykTypa u npuMepbl OUJIE€TOB sl IK3aMEHOB.

HToroBplii KOHTPOJIb OCBOEHHS MaTepuana JUCIUIUIMHBI MPOBOJUTCS B (OpME YCTHOIO
sK3aMeHa. Jk3aMeH (5 cemecTp) BKIIIOUaeT B ce0s marepuan pasznena | u pasnmena 2. Dx3ameH (6
CEMECTp) BKJIIOUaEeT B ce0s1 MaTepua pasnuena 3 u pasuena 4.

DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 2-X TEOPETUIECKUX BOIIPOCOB, TPETHETO BOIIPOCA TIO
KOHCTPYKLHUSAM amnmapaTtoB U 3aaaudu. [lepBwiii Bompoc Oumiera mpeaycMaTpUBaeT pa3BepHYTHIN

OTBET CTYJEHTa IO JOCTaTOYHO OOBEMHOW TeMaTHKe, BTOPOM - KpaTKUi OTBET IO
KOHKPETU3UPOBAHHOW TeMatuke. [lepBblidi M BTOPOl BOMPOCHI JOJKHBI OTHOCHTBCA K Pa3HbIM
pazzenam.

OTBeThl Ha BOMPOCH JK3aMEHAIIMOHHOTO Owmiera oueHuBarores w3 40 OGamios
(MakcuMaJIbHas OLIEHKA) CIEAYIOMMUM 00pa30M: MEPBbIM BOMPOC U 3a/1a4a — MAKCUMaJIbHO 1O 12
0aJTOB KaXK/IbIi, BTOPOUW M TPETUH BOMPOCHI — MAKCUMAIIBHO 8 0ajIoB KaxkbIi. OO0IIast orieHKa
PK3aMEHa CKJIAJBIBACTCA IyTEM CYMMHPOBAHHS OIICHOK TEKYIIEr0 KOHTPOJISI B CEMECTpe M
OTBETa Ha DK3aMeHe. MakcuManbHas OeHKa 3k3aMeHa — 100 0ayuios.
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[IpuMmep px3amMeHarmionyoro ouiera (5 cemectp) pasnen 1. pazgen 2.

«Ymeeporcoaror Munucmepcmeo nayku u evicuie2o oopazoseanus P@
Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET MMEHU
3aB.kad. [TAXT J.H. MenaesieeBa
Kadenpa [IpoueccoB u annapaToB XUMHUY€CKON TEXHOJIOTHH
JI.B. PaBuues Jucyunauna: Ilpoyeccol u annapamol XumMuueckou mexHoi02un
« » 20 22.03.01 MarepuasioBeieHHe U TEXHOJOTHH MATEPUATIOB
Buaer Ne 1

1. IlpuBeaure M mOSCHUTE TpadUUECKyl0 3aBUCHUMOCTb KO3(PQHUIMEHTa THUIPABIMYECKOTO
TpeHHust OT KpuTepusi PeifHonmbaca M MIEPOXOBATOCTH CTEHKH TPYOONPOBOJA MPH PA3THMYHBIX
peKUMaX TEUCHHS KUIKOCTH.

2. BeiBog  auddepeHanbHOro  YpaBHEHUs TEIJIONPOBOJHOCTH JUIsl  yCTAHOBMBILIETOCS
nporiecca (13 ypaBHeHust @ypne-Kupxroda).

3. U3o0pa3ure cxemy yCTpPOWCTBA W OIUIIUTE JeHCTBHE MeMOpaHHOro (amadparmMoBOroO)
MOPITHEBOTO HACOCa, Ha3BaB 00JIACTH €T0 MPUMEHEHHSI.

4. 3agava. OnpenenuTh BBICOTY BCACHIBAIOLIEH JIMHUHU, MO KOTOPOM W3 HAXOMSIICHCS IMOJ
aTMOC(EepHBIM J1aBJICHUEM EMKOCTH K IIEHTPOOEKHOMY HACOCY MOCTYIIAET BOJAa CO CKOPOCTHIO
2 m/c. T'mapaBnuueckoe CONMPOTUBIEHWE BcachiBaromend JuHUM cocTtaBiseT 35 klla.
BakyymmeTrp, NOAKIIOYEHHBIM K BCACHIBAIOIIECH JIMHUM HAa OJHOM YpPOBHE C HAacoOCOM,
MOKAa3bIBACT, YTO JIaBJICHWE BO BcachiBaromie JuHUM HAa 300 MM PT. CT. HI)KE aTMOC(EPHOTO.
Temmneparypa nepekaunBaemoit Boasl 20 °C, atmocdepHoe naBienue 1 kre/cm?.

IIpuMmep dx3ameHarmonyoro owuiera (6 cemectp) pasuen 3, pasaei 4.

«Ymeeporcoaror Munucmepcmeo nayku u gvicuie2o oopazoseanus PO
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET MMEHU
3aB.kad. [TAXT J.H. MenaesieeBa
Kadenpa [IpoueccoB u annapaToB XUMHUYECKO TEXHOJIOTHH
JI.B. PaBnues Jucyunauna: Ilpoyeccovl u annapamol XumMuiueckou mexHoi02uu
« » 20 22.03.01 MarepuasioBeieHHe U TEXHOJIOTHH MATEPUATIOB
buaer Ne 1

1. BeiBectn nmuddepeHnuanbHoe ypaBHEHHE KOHBEKTHUBHON nuddy3un. PaccMoTpeTs 4acTHBIH
ciydait tu¢y3un B HENOABIKHOM cpene.

2. OxapakTepu30BaTh COCTOSHUE 3€PHUCTOTO CIIOSI B 3aBHCHUMOCTH OT CKOPOCTH BOCXOJSIIETO
MOTOKA ra3a Wi KUAKOCTH. Kak paccyuTaTh MOTEPIO IaBICHUS B TICEBIOOKIKEHHOM CJioe?

3. CpaBHUTH TOJIBII paCTIBUTMBAIOIINN U 0apOOTaXKHBIN a0COpOEPHI.

4. 3agaya. OnpenenuTh HEOOXOIUMYIO TOBEPXHOCTh HAcaJKHW B HacagoyHOM abcopOepe, B
KOTOPOM TIOTJIONIAETCS KOMITOHEHT (Ta3) U3 €ro CMeCH ¢ a30TOM YHCTOW BOJ0#. Pacxox BojbI,
OpollIauIed KOJIOHHY, cocTaBiseT 10 M4, Konnentpanus n3BiekaeMoro rasa B BbITEKAIOIIEH
u3 abcopoOepa Boze 0,05 kr raza/kr Boabl. Koadduimentsr MaccooTiaun B ra30BOM U B KHIKOM
daze, OTHECEHHbIE K C€IUHHMIIC TEOMETPUUECKOW IMOBEPXHOCTH HACAJKU, COCTABJISIIOT
COOTBETCTBEHHO:
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Ke 2asa Ke 2asa

'B y = 20 Ke 2asa

n —
ﬂx - 40 2 Ke 2asa
M -yac-

ke asoma ke azoma

M2 -qac-

Cpennsisi aBMXKylIas cujia Maccorepenayd mpu abcopOiuu, BbIpaK€HHas B KOHIICHTPALUSAX

Ke easza

v ¥ S
a ypaBHeHue paBHoBecHOM muann ¥ =1,2- X,

ra3oBoii ¢assl, AYe, = 0,01

ke asoma

rﬂe[)_/*] — Ke easza " [AY] — Ke easza

Ke azoma ke 60061 °

9. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI.
9.1. PexoMeHayemasi iuTepartypa.

A) OcHoBHas TUTEpPaTypa:

1. PasunoB A.U. Ilpouecchl M ammapaTbl XHMHYECKOH TEXHOJOTHMM: Yy4deOHOe Mocodue
/AM.PazunoB, A.B.Kmunos, I'.C.JIpsikoHoB; MunoOpnayku Poccum, Kazan.nam. wuccnen.
TexHo1. yH-T. — Kazanb: U31-80 KHUTY, 2017. — 860 c.
2. Komwuccapo 10.A., T'opaeer JI.C., Bent /[.II. Ilpoueccel u ammapaTbl XUMHUYECKOM
TEXHOJOTUH (B 5-Tu Tomax). M.: Xumus, 2011. — 1230 c.
3. [Ilpomeccel wu ammapaThl XHUMHYECKOM TEXHOJOTHH. TermIooOMEHHBIC MPOIIECCHI.
JlaboparopHsbrii npaktukyMm: yde0.mocooue /JI.B. PaBuues, E.Il. Moprynosa, P.b. Kommsmies,
O.A. Kaiiroponoga, B.5. Jlorunos, H.3. Xa6u6osa, M.A. Hocwipes, C.1. Nnpuna, B.U. beikos.-
M.: PXTY um. JI.1. Menneneena, 2021. - 96 c.
4. TIlpomecchl ®  anmapartbl  XUMHYECKOW  TEXHOJOTHH.  MHOrodyHKIIMOHAIBHBIA
THIPOAMHAMUYECKUN KoMmIuiekc. JlabGopaTopHblii mpakTtukym: yue6.mocobue / JI.B. PaBuues,
N K. Ky3nenosa, T.A. TapacoBa, O.B. Kabanos. - M.: PXTVY um. JI.1. Menneneena, 2022. - 84
c.
5. [Ilpouecchl W anmaparbl XUMHYECKOM TEXHOJOTHMH. JIMIakTHYeCKUd Marepuan K
OpaKTUYeCKUM 3aHsATUsAM: B 2 4.. yueb.mocobue / P.b. Kommsames, A.B.Bemmnskos,
M.A. HoceipeB, JI.B. PaBuueB, C.U. Mnbuna, JI.C. CanbHukoBa. - M.: PXTY wum.
J.U. Menneneena, 2021. YU.1. 'mapoannamuka u TemiooOMeH. - 144 c.
6. Pasuues JI.B., Unbuna C.H., Kommsimes P.B., Hoceipe M.A., Canpaukosa JI.C., bo6sute B.H.
3amauHNK-TPEHAXKEP 10 MPOLIECCaM U armaparaM XUMHUYECKON TEXHOJIOTUH: yaeOHoe mocooue. M.:
PXTY um. 1.1 Menneneena, 2020. C. 264.

b) lonosHuTebHASA JINTEpaTypa:
1. Pomankos, II. I'. Metonbl pacyera MNpOLECCOB M anmapaTtoB XUMHUYECKON TEXHOJIOTUH
(mpuMepsl U 3a7aun) : yueOHoe nocodue ains By3oB / Pomankos I1. I'. , @ponos B. ®@. , dauciokx
O. M. - 3-e u3n. ,ucnp. - Cankr-nierepOypr : XUMU3JIAT, 2010. - 544 c. - ISBN 978-5-93808-
182-6. - Tekct : anektponnsiii / OBC "KoHcynbTanT cTygaeHTa".
2. Ou3MKO-XMMHMYECKHE CBOWCTBA BEIIECTB: METOAUYECKUE YKa3aHHUS 10 KypCOBOMY
npoektupoBanuto / PaBuueB JI.B., Tpymun A.M., Komnsmes P.b., Bacunber A.C., Unbuna
C.N., Canpaukona JI.C. — M.: PXTY um. JI.1. Menaeneena, 2020. — 104 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOoil nHGopManuu.

— Pa3gaTo4HbIi WIUTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— Ilpe3eHTauuu K JEKIUsAM.

Hay4Ho-TexHu4eCcKue KypHabl:

— PedepaTusHsbiii xypHan « TeopeTnueckre OCHOBBI XMMHUYECKOM TexHOomorum» ISSN
0040-3571
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— XKypnan «Xumnueckas npoMblnieHHOCTb cerogus» ISSN 0023-110X
— Kypnan «Xumnueckue rexnongorun» ISSN 1684-5811

Pecypcbl nHpOpMaITMOHHO—TENEKOMMYHHUKAIIMOHHOM ceTH MHTepHeT:
— http://www.chem-eng.ru

9.3. CpencrBa odecrnieyeHHsi OCBOCHUSA TUCIUTIINHBI.

Jdns  peanuzaudu  y4yeOHOM IMporpamMmbl  TOATOTOBJIEHBI  CIEAYIOIIUME CPEICTBA
o0ecreyeHns OCBOCHHSI JTUCLIUIUIMHBL:

— KOMIIBIOTEPHBIE IPE3EHTALIMNA HHTEPAKTUBHBIX JIeKIMi — 10;
— 0aHK JIOMalTHUX 3aJaHui 10 TUAPOJUHAMUKE U TeTI000MeHy (oO1iee uncio 3aganuii 250);

— 0aHK KOHTPOJBHBIX 3afaHuii mo ruapoanHamuke (Pasgen 1) (obmiee yuciIO KOHTPOIHHBIX —
50);

— 0aHK KOHTPOJIbHBIX 3a/iaHuit Terooomeny (Paznen 2) (obmiee 9nciio KOHTPOIbHBIX — 50);
— 0aHK KOHTPOJIBHBIX 3aanuii o abcopoO1uu (Pazmen 3) (obmiee uncio KOHTPOIBHBIX — 50);

— 0aHK KOHTPONBHBIX 3adaHuil mo pekruduranuu (Pazmen 3) (obmiee 4UCIO KOHTPOIBHBIX —
50);

— 0aHK 3K3aMeHaIMOHHBIX OmiteToB: Pa3aen 1. Pasznen 2 (obmiee uncio omeros — 60);

— 0aHK 3K3aMeHaIMoHHBIX OmieToB: Pa3aen 3. Paznen 4 (obmiee uncio 6miietoB — 60).

Jl5iss OCBOCHMS AUCHHILTUHBI HCIIONB3YIOTCS CIEAYIONINEe HOPMATUBHBIE U HOPMAaTHUBHO-
METOJUYECKHE TOKYMEHTHI:

— @enepanbHblii 3akoH Poccuiickoit ®@enpepaumu ot 29.12.2012 Ne 273-®@3  «O06
obpazoBannu B Poccuiickoii ®enepanun» [DnekTpoHHBIM pecypc] — Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mara
obpamenus: 16.05.2021).

— @egepanbHBle  TOCYIApPCTBEHHBIE  OOpa3oBAaTE€NbHBIE  CTAHAAPTHI  BBICIIETO
obpazoBanust // KoopauHAIMOHHBIA COBET y4€OHO-METONMYECKHX OOBEIWHEHHWH W HAy4YHO-
METOJMYECKUX COBETOB BhICIIEH MmKOJbL. [lopTanm denepanbHbIX 00pa30BaTENbHBIX CTAHIAPTOB
BBICILIETO oOpaszoBaHus [DneKTpOHHBIN pecypc] - Pexxum JOCTyMa:
http://fgosvo.ru/fgosvo/92/91/4 (nara obpamenus: 16.05.2021).

— Ilpuka3z MwunucrepctBa obOpazoBanusi u Hayku P®D ot 23.08.2017 Ne 816 «O6
yTBepxkAcHUH [lopsaka MpUMEHEHUsS OpPraHU3alUsIMU, OCYIIECTBISIOMIMMU 00pa30BATEIbHYIO
JESTENIbHOCTD, 3JEKTPOHHOTO OOYyYeHMsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN IpU
peanmu3any  00pa3oBaTelbHBIX Iporpamm» [OneKTpoHHBIH pecypc]. Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%ET (nata obpamenus: 16.05.2021).

[Ipy ocBoeHUM AMCUMIUIMHBI CTYAEHTHI JOJDKHBI MCIONb30BaTh HH(POPMAIMOHHBIE U
nH(OPMAIIMOHHO-00Pa30BaTEIBHBIC PECYPCHI CIICTYIOIINUX MOPTAJIOB U CATOB:

— Cucrema (QenepanbHbIX 00pa3oBaTenbHBIX MmOpTanoB. CHcTeMa  OTKPBITOTO
obpazoBanms. Koncantuaroseii nentp MOC OO P® [DnextpoHHbld pecypc] — Pexum
nocrymna: http://www.openedu.ru (mara obpamenus: 16.05.2021).

— HWudopmarnmonnas cuctema « ENMHOE OKHO OCTyIa K 00pa3oBaTeIbHBIM PeECypcam.
URL: http://window.edu.ru/ (nara obpamenus: 16.05.2021).

— O®ODIIO: coorBerctBue TpeboBanusiMm DPI'OC [DnexkTtpoHHBIA pecypc| — Pexum
nocryma: http://fepo.i-exam.ru/ (mara obpamenus: 16.05.2021).

I{J’IH MMPOBCACHUA 3aHATHI npu U3y4YCHUHU AUCHUILIMHBI C MIPUMCHCHUCM 3JICKTPOHHOI'O
O6p&30BaHI/I}I U AUCTAaHIIMOHHBIX O6paBOBaTe.HBHBIX TEXHOJIOTHH HCIOJIB3YIOTCS KOMIIBIOTCPBI CO
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CpEICTBAaMHU 3BYKOBOCIIPOU3BEICHHUS, TPOEKTOPOM, IKPAaHOM U BBIXOJOM B MHTepHeT. 3anATus
MPOBOASTCS B OHJaiH pexume ¢ mpumernennem DMOC, Skype, Zoom, cormanbubix cereit (BK u
ap.), meccenkepoB (WhatsApp u 11p.), 3I€KTPOHHON MOYTHI.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIb3YEMBIX B OBPA30OBATEJIBHOM ITPOLHECCE

HNudpopmannonHyto HOJJIEPIKKY U3yUYeHUSI JUCLUTUIMHBI OCYILLECTBIISIET
Nndpopmanmonno-oudmuoreunsiii uentp (MBL) PXTY wum. J.W. MenneneeBa, KOTOPBIiA
obecrieunBaeT OOYYaIOIMIUXCS OCHOBHOM y4eOHOH, Y4YeOHO-METOAMYECKOM W Hay4YHOU
JUTEPaTypoi, HEOOXOIUMOHN JAJIsi OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO AUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Gouaa MBI Ha 01.01.2021 coctaBnsier 1 716 243 k3.

@®onn UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAyYHO-TEXHHYECKOMH
JIUTEpATypoi B (hopMe MEeUaTHBIX U JIEKTPOHHBIX U3JaHMMH, a TAaKXKe BKJIIOYACT OQUIMATIbHbIC,
CIpaBOYHO-OMONMMOrpaduueckre, CrENUaTU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOekHBbIC
nepuonuueckue u  uHbopmanmonHeie  u3manums. UBI[  obecmeumBaer  jgocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4varomniuiicsi odecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcssi JOCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreynoil cucteme (DBC)
VYHuBepcuTera, KOTOpas COJEPXKHUT Ppa3IMuYHble M3/1aHUS 110 OCHOBHBIM H3Y4aeMbIM
JTUCLUUTUTMHAM M C(POPMHUPOBAHA IO COTJIACOBAHMIO C MpaBooOIanaTeNsiMu yuyeOHOW U ydeOHo-
METOAMYECKOH JINTEPATYPBhI.

Jnss  Gojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uHpopMannoHHOTO obcyxuBanus B MBIl peanuzoBaHa TeXHOIOTHS DIIEKTPOHHOM OCTABKU
JIOKYMEHTOB.

[TonHbIii TepedeHb HIIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYPCOB, HCHOIb3yeMbIX B
npoliecce 00y4eHus, MpeICTaBIeH B OCHOBHOM 00pa30BaTeNbHOI IporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJINHBI.

B cooTrBercTBUMM ¢ y4eOHBIM IUIAHOM 3aHATUS MO padoyeil MporpaMMe JAUCIUTLTUHBI
«IIpomecchl W anmapaTbl XUMHYECKON TEXHOJOTHW» TIPOBOIATCS B (opme JeKIui,
NPaKTUYECKHUX 3aHATUH M CAMOCTOATENBHOM paboThI.

11.1. O6opynoBanme, He00OX0AUMOEe B 00pa30BaTeJIbLHOM IpPoLIecce.

YueOHas ayAuTOpPHS IS IPOBEICHUS TPAKTUIECKHUX 3aHITHIA, 000pYIOBaHHAS AIEKTPOHHBIMU
CpencTBaMu JEMOHCTpanuu, OWOIMOTEeKa, WMEromas pabdoune KOMITBIOTEPHBIE MecTa s
CTYJICHTOB, OCHAIII[EHHBIC KOMIIBIOTEPAMH C JOCTYIOM K 0a3aM JaHHBIX U BBIXOJIOM B MIHTEpHET.
KomnbloTepHblii Kjace ¢ MpOorpaMMHBIM OOeCIeYeHUEM ISl pacdyeTa T'HAPOJIMHAMUYECKOrO,
TETMIO0OMEHHOTO U MacCOOOMEHHOT0 000pyIOBAHUS.

11.2. YueOHO-HATASAAHbIE TOCOOHUS.

Crnaiinpl mpe3eHTauui JUisl JIEKIIMOHHOTO Kypca, NeYaTHble MaTepuaibl i JIEKUHUH U
CEMHUHAapOB.
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11.3. Komnb1oTepbl, HHGOPMANHMOHHO-TEJIEKOMMYHUKAINMOHHBIE CETH, ANINAPATHO-
NMPOrpaMMHbIe U ayINOBU3YyaJIbHbIE CPEACTBA.

Jis  dreHus  Kypca  JIEKIMA  MMEIOTCS  KOMIIBIOTEpPhI,  MH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHBIE CETH, allapaTHO-IPOrpaMMHBIE U ayAHOBHU3YyaJbHBIE CPENICTBA;
MOJKJIFOYEHHUE K JIOKAIBbHOM CETU ¢ BBIXOAOM B IHTEpHET.

JIist  caMOCTOSITENIBHOM pa0OThl KaXIbli OOyYarolIuics B TEUEHHWE BCEro TMepuoja
oOydeHus oOecriedyeH WHAWBUIYaTbHBIM HEOTPAHMYEHHBIM JIOCTYIIOM K HECKOJIbKUM
AIIEKTPOHHO-OMOIMOTEYHBIM CHCTeMaM (DJICKTPOHHBIM OMOIMOTEKaM), COJEpKalluM BCE
U3JIaHUST OCHOBHOHM JIUTEpaTyphl, TNEpeUHCIeHHbIE B padouyeil mporpamMme AUCIHUILIAHBL,
c(hOpMHUPOBAHHBIM Ha OCHOBAHHUH TMIPSIMBIX JIOTOBOPHBIX OTHOIICHUH C TIPaBOOOIaIaTEIISIMH.

JInst mpoBeAeHUsT 3aHATUIM MPU U3YUYEHUH JUCHUIUIMHBI C MPUMEHEHUEM 3JIEKTPOHHOTO
00pa3oBaHMs U AUCTAHLIMOHHBIX 00PAa30BATEIbHBIX TEXHOJIOTUMA UCIIONB3YIOTCS KOMITBIOTEPHI CO
CpeICTBAaMHU 3BYKOBOCIIPOM3BEICHHUS, TPOEKTOPOM, IKPAaHOM U BBIXOJOM B MHTepHeT. 3aHATHsA
MPOBOJIATCS B OHJIAKH pexume ¢ mpumeHenneM DUOC, Skype, Zoom, conmansubix cerei (BK u
1p.), meccenxepoB (WhatsApp u 1p.), 3IE€KTPOHHON TTOYTHI.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMALIMOHHBbIE PeCypPChHI.

NudopManinoHHO-METOIMYECKHE MaTepuaibl: y4eOHbIE TOCOOMS IO JUCIMIUINHE,
METOJIMYCCKHE PEKOMEHJAIMK K MPAKTUYCCKUM 3aHITHSIM, Pa3JaTOYHBIA MaTepuan K
JICKITMOHHBIM KypcaM; 3JICKTPOHHBIC ydYeOHBbIC W3IaHMs, HAYYHO-TIOMYJISPHBIC 3JICKTPOHHBIC
U3IaHHUs.

DneKTpoHHBIE 00pa3oBaTelbHBIE PECYPCHl: JJEKTPOHHBIE MPE3eHTAIlMH K pas3ieiiam
JEKIIMOHHBIX KYpCOB; Y4eOHO-METOAMYEeCKHe pa3paboTKu Kadenpsl B 3JICKTPOHHOM BUJE;
OYKIIETHI U KaTaJIOTH 000PYAOBaHUS, TEXHOJIOTUYECKUE CIIPABOYHUKH; CIIPABOYHBIC MaTepUabl
B TIEYaTHOM H DJICKTPOHHOM BHUJIE.

11.5. IlepeyeHb JTULEH3UOHHOTO POTPAMMHOIO0 O0eceYeHus .

PexBU3HUTHI Cpok okOHYaHUS
HanmenoBanue KonunuectBo N
Ne n/mt JI0roBOpa . NeNCTBUS
NPOrpaMMHOI0 IIPOAYKTa JIMIEH3UI
MOCTaBKHU JIATIEH3UA
KonTpakt Ne 62-
U | brofessional Get Genuine | 6942013 1 Geccporo
or 02.12.2013
12 mecsmeB
. (exxerogHOE
Si?lsrli)te rs?;{%iiigg:_ Kontpakt Ne 28- MIPOJITICHUE
2 Y UL DPSHee 359A/2020 ot 14 TOJIIHCKH C
CrangaptHbiil Russian
... 26.05.2020 MpaBoOM Mepexoia
Edition. e
Ha OOHOBIEHHYIO
BEPCHUIO TIPOYKTA
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12. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUSA JUCHUIIJIMHBI.

HanmenoBanue
pa3iesioB

OcHOBHbBIE IIOKA3aTEJIH OLICHKH

DopMBbI U METOBI
KOHTPOJISA M OLlEHKH

Pa3zpen 1.
I'maponunamuueckue
MPOIECCHI U aIlapaThl
XUMHUYECKOM
TEXHOJIOTHH.

3uaem:

— OCHOBBI TEOpHUHM NIEPEHOCA HMIIYJIbCA;
MPUHIUIE  (DU3UIECKOTO MOJIEITUPOBAHMS
IIPOLIECCOB; OCHOBHBIE ypaBHEHHUS
JBUKEHUS JKUAKOCTEW; THUIIOBBIE MPOLECCHI
XHUMHYECKOM TEXHOJIOTHH,
COOTBETCTBYIOIIIME anmapaTbl U METOJbl UX
pacuera;

— METOJbl TMOCTPOCHUSI SMIUPUUYECKUX U
TEOPETUUECKUX MoJenen XUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB;

— OCHOBHBIE€  MPHUHUMUIIBI  OpPraHHU3alUU
MPOIECCOB XUMUYECKOW TEXHOJIOTHH.
Ymeem:

— OIpEIETATh XapaxkTep JIBHKCHUS
JKUJIKOCTEH W Ta30B,  pacCUUTHIBATH
napaMeTpsl W BEIOMpaTh ammaparypy s
KOHKPETHOT'O TEXHOJOTMYECKOI0 MPOLIecca;
— pPaccCUMTHIBATH OCHOBHBIE XapaKTEPUCTUKU
XUMHKO-TEXHOJIOTHYECKOT0 nporiecca,
BBIOMpATh PAlMOHATEHYIO CXEMY.

Braoeem:

— METOJaMH TEXHOJIOTMUYECKHX pPacueTOB
OTACJBHBIX Y3JI0B U JI€TAJIed XUMHUYECKOTO
000pya0OBaHNUS;

— HaBbIKAMU  TPOCKTHPOBAHUS  THUITOBBIX
anmapaToB XUMHYECKOU MPOMBIIIJIEHHOCTH;
— METOJIaMH aHajIu3a W pacyeTa MpoLEeCCOB
B NPOMBINUICHHBIX alMaparax, BeIOOpa HX
KOHCTPYKIIUH, onpeaeeHus
TEXHOJOTMYECKHX  IOKa3aTenei  paboTh
arnmnaparos.

O1eHKa 3a JOMAaIIHIOKO
paborty (5 cemectp).

OrueHka 3a
KOHTPOJIBHYIO paboTy
Ne 1 (5 cemectp).

Onenka 3a Ix3ameH (5
CEMECTD).

Pazgen 2.
TenmoBrie
U anmnaparsl
XHUMHYSCKOM
TCXHOJIOTUH.

TIPOIIECCHI

3uaem:
— OCHOBBI ~ TE€OpUM  TIEpEeHOCa  TEIJa;
OPUHIUIBL  (U3HYECKOTO MOJCTHUPOBAHUS
MIPOIIECCOB; OCHOBEI TEOpUHU
TEIJIONEepeiayuu; THUIIOBBIC MPOLECCHI
XHUMHYSCKOM TEXHOJIOTHH,
COOTBETCTBYIOIIUE aNmapaTtbl U METOAbl UX
pacuera;

— METOAbl TOCTPOCHHUS HMIIUPUUYECKUX U
TEOPETUUECKUX MozAeaeH XHMHKO-
TEXHOJIOTHYECKUX ITPOLECCOB;

— OCHOBHBEIC MPUHIIUIIBI OpraHu3aIu
MPOLECCOB XUMUYECKOW TEXHOJIOTHH.
Ymeem:

— OIpEIEATh
JKUIKOCTEN U

XapakTep
rasos;

JIBUKCHUS
OCHOBHBIC

O1reHKa 3a JOMAIIHIOIO
pabory (5 cemectp).

OreHKa 3a
KOHTPOJIbHYIO padoTy
No 2 (5 cemectp).

Orenka 3a 3k3ameH (5
CEMECTD).
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XapaKTEPUCTHKU MPOIIECCOB
TETUIOTIEPEIavN; PACCUUTHIBATH MapaMeTPhI
U BBIOMpATh anmaparypy Juis KOHKPETHOTO
TEXHOJIOTUIECKOTO MPOIECCa;

— pacCUMTHIBATH OCHOBHBIC XapaKTEPUCTUKU
XUMHKO-TEXHOJIOTHYECKOTO nporecca,
BBIOUPATH PAI[HOHAILHYIO CXEMY.

Braoeem:

— METOJIaMH  TEXHOJIOTMYECKHX pPAacueToB
OTIENBHBIX Y3JI0B U JIETANICHl XUMHUYECKOTO
000pyAOBaHNUS;

— HaBBIKAMH  TIPOCKTHPOBAHUSI  THUITOBBIX
arnmapaToB XUMHUYECKOH MPOMBIIICHHOCTH,
— METO/IaMHU aHallu3a W pacueTa MpOIeCcCOB
B TPOMBIIIJICHHBIX ammaparax, BbIOOpa UX

KOHCTPYKIIUH, OTIpeIeIICHUS

TEXHOJOTMYECKUX  IMOKa3aTenei  paboThl

anmnaparos.
Paznean 3. 3naem: OreHka 3a JOMAIIHIOO
[Tpomueccrl — OCHOBBI ~ TEOPHMH  TEpEeHOCa  Macchl; | paboty (6 cemectp).
anmapatsl pa3JeNieHus | MPUHIUNBL  (PU3UIECKOT0 MOICITUPOBAHUS
TOMOTEHHBIX CUCTEM. | TPOIIECCOB; OCHOBHI Teopun Maccorepenaun | OmeHka 3a

(OcHOBHBIE
MaccOOOMEHHBIC
MPOLIECCHI)

B CHCTEMaX CO CBOOOJHON M HEIOJIBHMKHOM
rpaHuIei pa3aena ¢a3; TUIIOBBIE MPOIECCH
XHUMHYECKOM TEXHOJIOTHH,
COOTBETCTBYIOIIIME anmapaTbl U METOJbl UX
pacuera;

— METOJbl TMOCTPOCHUS SMIUPUUYECKUX U
TEOPETUUECKUX MoJenen XHUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB;

— OCHOBHBIE MPUHLIUIIBI OpraHu3aluu
MPOIECCOB XUMUYECKOW TEXHOJIOTHH.
Ymeem:

— OTpeeNaTh Xapakrtep JIBUKCHUSI
KUAKOCTEN U ra3os; OCHOBHBIE
XapaKTEPUCTHKU IIPOLIECCOB
Maccoonepeaun; paccuuThIBaThH

napamMeTpsl W BBIOMpATh ammaparypy is
KOHKPETHOT'O TEXHOJIOTHYECKOTO TPOoIIecca;
— pacCUMTHIBATH OCHOBHBIC XapaKTEPUCTUKU
XHUMHKO-TEXHOJIOTHYECKOTO nporecca,
BBIOUPATH PAI[HOHAILHYIO CXEMY.

Braoeem:

— METOJIaMH  TEXHOJIOTMYECKHX pPAacueToB
OTIENBHBIX Y3JI0B U JIETAICH XUMHUYECKOTO
000pyaOBaHNUS;

— HaBBIKAMH  TPOCKTHPOBAHUS  THITIOBBIX
arnmapaToB XUMUYECKOH MPOMBIIIICHHOCTH;
— METO/IaMHU aHallu3a W pacueTa MpOIeCcCOB
B TPOMBIIIJICHHBIX ammaparaxX, BbIOOpa UX
KOHCTPYKIIUH, OTIpeIeIICHUS
TEXHOJIOTHYECKUX  TOKa3aTesieil  paboThl

KOHTPOJIbHYIO padoTy
No 1 (6 cemecTp).

OreHKa 3a
KOHTPOJIbHYIO padoTy
No 2 (6 cemecTtp).

Orenka 3a 3k3ameH (6
CEMECTD).
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anrmaparos.

Pa3pea 4.
IIpoueccsl u
amnmapaTsl pa3eicHus

TCTCPOTCHHBIX CUCTCM.

(OcHOBHBIE
TUAPOMCXAHUYCCKUC
MIPOIIECCHI)

3unaem:

— OCHOBBI TEOPHUM TIEPEHOCA HMITYJIbCA;
MPUHIUIE  (QU3UIECKOTO MOJICITUPOBAHMS
IIPOLIECCOB; OCHOBHBIC ypaBHEHHUS
JBUKEHUS JKUAKOCTEW; TUIIOBBIE MPOLECCHI
XUMHYECKOM TEXHOJIOTHH,
COOTBETCTBYIOIIIME anmapaTbl U METOJbl UX
pacuera;

— METOJbl TOCTPOCHUS SMIUPUUYECKUX U
TEOPETUUYECKUX MoOJenen XHUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB;

— OCHOBHBIE€  MPHUHUMUIIBI  OpPraHHU3alUU
MPOIECCOB XUMUYECKOW TEXHOJIOTHH.
Ymeem:

— ONpEIETATh XapakTep JIBHKCHUS
JKUJKOCTEH M Ta30B;  PaCCUUTHIBATh
napamMeTpbpl W BBIOMpaTh ammaparypy i
KOHKPETHOT'O0 TEXHOJIOTMYECKOTO MPOIECcCa;
— paccUUTHIBATh OCHOBHBIE XaPAKTEPUCTUKHU
XHUMHKO-TEXHOJIOTHYECKOTO npouecca,
BBIOMPATH PAllMOHATBHYIO CXEMY.

Braoeem:

— METOJJaMU  TEXHOJIOTMYECKHX PacyeTOB
OTJIENIbHBIX Y3JIOB U JIeTaleil XMMHUYECKOTO
00opy10BaHuUS;

— HaBBIKAMHU  TMPOEKTUPOBAHUS  THUIOBBIX
armnapaToB XMMUYECKOW MPOMBIIIJIEHHOCTH;
— METOJaMH aHaliM3a U pacyeTa MpPOIECCOB
B TMPOMBINIJICHHBIX arapaTax, BbIOOpa WX
KOHCTPYKIIUH, onpeeaeHus
TEXHOJIOTHYECKUX  TIOKaszarejeid  paboThl
anmnapaTos.

O1neHKa 3a JOMAaIIHIOK
paboty (6 cemectp).

Onenka 3a 3k3aMeH (6
CEMECTD).
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13. OCOBEHHOCTH OPI'AHU3AIIMHN OBPA3OBATEJIBHOI'O TPOUHECCA JJISA
NHBAJNI0B ! JINL C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbSI.

OOyueHue UWHBAIMAOB MW JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYIIECTBIISIETCS B COOTBETCTBHH C:

— IlopsakoM opraHuzald W OCYLIECTBICHHS OOpa30BaTENbHOW JESTEIbHOCTH IO
o0Opa3oBaTeNbHbIM MpOrpaMMaM — MporpaMmaM OakanaBpuaTta, MporpaMMaM CIIeHHUaIUTeTa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— Ilomoxxennem o Ilopsnke opraHm3anud W OCYHICCTBICHHS 00pa30BaTeIbHOMN
JeSITeIbHOCTH 10 00pa30BaTeNbHBIM MpOrpaMMaM — MporpamMmamM OakajaBpuaTta, porpammam
CHeluainuTeTa, MporpaMMmaM MarucTpatypbl B POCCHHCKOM  XHUMHKO-TEXHOJOTHYECKOM
yHuBepcurere umenu JI.M1. MenneneeBa (yTB. pelIEeHMEM YUEHOTO COBETa YHHBEPCUTETA OT
28.06.2017, mpoTtoxos Ne 9);

— MeroauyeckMMH PEKOMEHIAIMSIMUA 10 OpraHu3alud 00pa3oBaTeIbHOIO Ipolecca
JUIsi  OO0y4eHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30BaTEeNbHBIX OpPraHU3aLUAX BBICHIETO O0pa3oBaHMA, B TOM YHCIE OCHAIICHHOCTU
o0OpasoBarenbHOro mpoliecca (yTBEPKICHBI 3aMmecTuTenieM MuHucTpa o0pa3oBaHus U Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlomoJIHEHUsI ¥ U3MEHEHUS K paboueil mporpaMMme IUCLHUIIINHbBI
«IIpoueccel n anmapaTsl XUMHUYECKON TEXHOJIOTUN

OCHOBHOM 00pa30oBaTeIbHON MPOrPaMMBI

22.03.01 MarepuasioBeieHHE U TEXHOJIOTUH MaTEPUAIOB, MPO(HITH
«MarepuanoBeneHre U TEXHOJOTUM HAHOMATEPHUAJIOB U HAHOCHCTEM)

®opma 00yueHHUsI: OUHAs

Howmep
OcHOBaHME BHECEHHUS
n3MmeHeHus/ | Coaepikanne TOTOTHEHNS/ I3MEHCHUS
W3MEHEHUsI/JOTIOJTHEHU S
JIONIOJTHEHUSA
MPOTOKOJ 3aCeIaHusl Y YEHOT O
1 cosera Ne OT «_ »
’ 20 T
MPOTOKOJ 3aC€IaHusl Y UEHOT O
) cosera Ne OT «_ »
’ 20 T
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MuHKMCTEepCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepauuu
(penepasibHOE rocyiapcTBeHHOE OI0AKEeTHOEe 00pa3oBaTeIbHOE YUpeKAeHne
BbICILIEr0 00pa3oBaHus
«PoccuiicKkMil XUMHKO-TEXHOJIOTHYeCKUIl YHUBEPCUTET
umenn /I.. MenaeneeBay

«YTBEPXIAIO»

N.o. mpopekTopa 1o yueOHoi paboTte

C.H. ®unaros
«25» wmas 2022r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI
«OBHIAA XUMHNYECKASA TEXHOJIOI' Us1»

Hanpagiaenue noarorosku 22.03.01 MartepuaJjioBeieHr€e M TEXHOJIOTUU
MaTepuajoB

KBanmudukauus «dakajsaBp»

PACCMOTPEHO 1 OJJOBPEHO
Ha 3acelanu MeToanuecKor KOMUCCHH
PXTY um. /.. Menneneena
«25» masa 2022 r.

[Ipencenarens H.A. Makapos

MockBa 2022



IIporpamma cocrapieHa:
nouentoM kadeaps OXT, k.1.1H., JaBuaxanosoit M.T.

accucrerToM kadenpst OXT, /Iyoxo A.U.

[Tporpamma paccMoTpeHa u os100peHa Ha 3acelaHuu Kadeapsl
OO0m1eit xumMuyeckoit TexHoIoruu «23» mast 2022 r., mpoTokos Ne 8.




1. HEJIb ¥ 3AJJAYY JUCHUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DegepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakandaBpuar
110 HanpaBJIeHUIO TOATOTOBKU 22.03.01 Mamepuanoseoenue u mexmoi02uu mamepuanos
(®IroC BO), pexomenmanusiMu MeETOIUYECKOM KOMUCCHU ¥ HAKOIUICHHBIM  OIBITOM
npenojaBaHus JUCIUILTAHBI kadenpoit Oobwen XUmuyeckou mexHonouu
PXTY um. JI.. MenpeneeBa. IIporpamma paccunTaHa Ha W3y4EHHE JUCLUIUIMHBI B TCUYCHHE
00H020 CeEMeCTpa.

JucuumimHa «Oowasa Xumuueckasa MmMexXHOA02uA» OTHOCUTCS K AWCLUUIIMHAM 11O
BBIOOPY YacCTH MHUCIMIUIMH y4eOHOTO TutaHa, (OpMUPYEeMOH ydacTHHKaMH 00pa3oBaTEIbHBIX
otHomeHn. [IporpamMma  IUCHMIUIMHBI — OpEANoiaraeT, 4Yro oOy4aroIiuecss HUMEIOT
TEOPETUYECKYI0O U MPAKTUYECKYIO0 MOJTOTOBKY B O0JacTH MaTeMaTUKH, (U3MYECKON XUMHH,
IPOIIECCOB U aNMapaToB XUMUYECKOH TEXHOIOTHH.

Henap auCHUNIMHBI — TOJIy4YeHHE 3HaHWW B 00JacTH pealu3alud  XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (U3UKO-XUMHUECKUX OCOOEHHOCTEH MpPOTEKAIOIIUX
peakiuii, BHIOOpAa ONTHUMAIBHBIX YCJIOBHH pEAM3yeMBIX IPOIECCOB, BbIOOpa 3 (PEKTUBHBIX
pEaKToOpoB, MPUOOPETCHHSI HABHIKOB B COCTABIICHUU MATEPUAIBHBIX U TEIUIOBBIX OalaHCOB, B
pacuere MPOIECCOB M PEAKTOPOB HAa OCHOBE MaTEMaTHYECKOIO0 MOJEIMPOBAHUS, MOTYYECHHUS
3HaHUH B 00J1aCTH pa3paboOTKH sHEprocOeperaromux XuMuko-rexnonorudaeckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUIN Ha MPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

3agauyu TUCHMUILINHBI:

— U3Y4YEHHE XMMHYECKOIO IPOU3BOJCTBA KaK XUMHUKO-TEXHOJOTMYECKOW CHCTEMBI, €€
OpraHu3aIH, CTPYKTYPbI U (YHKIIMOHUPOBAHUS;

— U3y4YeHHE METOJIOB OaJaHCOBBIX pPACYETOB, aHAIN3a XHUMHYECKOTO IPOU3BOCTBA,
onpeneneHus ero 3OPEeKTUBHOCTH;

— o0yuenue merojgamM u mpuemam pa3paboTtku XTC W OnTUMaIbHON OpraHU3aIuh
XMMHUKO-TEXHOJIOTUYECKHUX IIPOLIECCOB B HEH;

— pa3BUTHE HMHXKEHEPHOTO MBIIUICHUS W SPYIULMHU MPH aHAIM3€ U CHUHTE3€ XUMHUKO-
TEXHOJIOTMYECKUX CUCTEM;

— 3HAKOMCTBO C HEKOTOPHIMH KOHKPETHBIMU XHMHYECKUMH TPOM3BOJCTBAMHU, Ha
IpUMepe KOTOPBIX MPEAMETHO IEMOHCTPUPYIOTCS OCHOBHBIE TEOPETUYECKHUE MOJ0KEHHS Kypca.

JucrunnuHa «OQowasa Xumuueckas mexHoaozusy TPENnonaeTcs B 6-om WA 7-0M
cemectpe. KOHTpoib ycrneBaeMOCTH CTYJEHTOB BEIETCS IO MPUHITOW B YHUBEPCUTETE
pEUTHUHTOBOM CUCTEME.

PabGouass mporpamMma AHCHUIUIMHBI MOXET OBITh peaau30BaHAa C MPUMEHEHHEM
AJICKTPOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHA W JJIEKTPOHHOTO OOYYECHHS TOJHOCTHIO WIIH
YaCTUYHO.



2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIIUIIJIMHbI

N3yuenne NUCHMIUIMHBI HAMPAaBICHO Ha MPUOOPETCHHE CICAYIOMNX KOMIETeHUHHd M
HHAUKATOPOB UX JOCTUKEHUS:

Oo0menpogeccHoOHATbHBIX KOMIIETEHIIUI U HHAUKATOPOB UX IOCTUKEHHUS:

HaumenoBanue
Konx n HaumeHoBaHue Kon n nanmMeHoBaHue UHIMKaTOpa
KaTeropuu (TpyIibl)
OIIK noctmxenus: OITK
OIIK
OIIK-1.1.
3HaeT METO/Ibl MATEMAaTUYECKOIO aHAJIN3a,
MOJICJTUPOBaHMsI, OCHOBBI €CTCCTBEHHBIX HAYK U
OIlIK-1. OO0IIENHKEHEPHBIX AUCIUILIHH.
CnocobeH permarh
331291 OIIK-1.2.
poheCCUOHATBHOMN YMeeT pemats 3a1a4u, OTHOCSIIHECS K
HpuMeHeHNE JIESATEIILHOCTH, Mpo(heCCUOHATBHON IEeATSIIEHOCTH, TIPUMEHSS
P MIPUMEHSS METObI METO/Ibl MOJICTUPOBAHHS, MATEMAaTHIECKOIO
(byHIaMEHTATBHBIX
- MOJICTTUPOBAHHUS, aHaJln3a, eCTeCTBEHHOHAYYHBIC U
MaTEeMaTHYECKOTO OOIICHHXEHEPHBIC 3HAHUSL.
aHaJn3a,
ecrectBeHHOHayuHble 1 | OIIK-1.3.
OOIIeMHKEHEPHBIC Brageer MeTonamu pereHus 3a1a4
3HAHUSL. po(heCCUOHATIBHOMN EATCIIbHOCTH, TIPUMEHSS
METO/Ibl MOJICTUPOBAHMS, MATEMATHICCKOIO
aHaJln3a, ECTeCTBEHHOHAYYHBIC U
oOIIeHHXCHEPHBIC 3HAHUSL.
OIIK-2.1.
3HaeT OCHOBBI ITPOCKTUPOBAHUS TEXHUUSCKUX
OIIK-2. 00BEKTOB, CHUCTEM U TEXHOJIOTHUCCKUX
CrocoOeH yJacTBOBaTh | MPOIIECCOB.
B IIPOCKTUPOBAHUHU
TEXHHUYECKUX 00bekToB, | OIIK-2.2.
CUCTEM U YMeeT NpoeKTUPOBATh TEXHUIECKHE O0BEKTHI,
TexHuuueckoe
TEXHOJIOTHUECKUX CHUCTEMBI M TEXHOJIOTHYECKHE ITPOLIECCHI.
MPOSKTUPOBAHUE
IIPOILIECCOB C YIETOM
3KOHOMHUYECKHX, OIIK-2.3.
JKOJIOTHYECKUX U Bnageer MeTogamMu MPOCKTUPOBAHUS
COLMATIbHBIX TEXHUYECKUX OOBEKTOB, CUCTEM U
OTpaHHYCHUM. TEXHOJIOTHYECKUX MTPOIECCOB C YIETOM

SKOHOMHUYECKUX, SKOJIOTUUECKUX, COLIUATBHBIX U
JIPYTUX OrpaHUYEeHUH.




B pe3ynbrare n3yueHus AUCUMILTUHBI CTYIEHT OakagaBpHuara JOKEH:

3namo:

— OCHOBBI TEOPUU XUMHUYECKUX MPOIIECCOB M PEAKTOPOB;

— METOJOJIOTHIO MCCIIEOBAHMS B3aUMOICUCTBUS XUMHUECKUX MPEBPAIICHUN U SBICHUM
MEepPeHoca Ha BCEX MACIITAOHBIX YPOBHSX;

— METOAMKY BBIOOpa peakTopa U pacyéra mporecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIIECCHl U PEAKTOPBI XUMUYECKON U OMOTEXHOIIOTUH;

— OCHOBHBIE€ IIPUHIIUIIBI OPraHU3alUNd XUMUYECKOTO MPOU3BOJICTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METO/IbI OLIeHKH () (HEKTHBHOCTH TIPON3BOCTBA,

— OCHOBHBIE XMMHUYECKHE TPOU3BO/ICTBA.

Ymems:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MPOIECCa;

— BBIOpaTh pallMOHATIBHYIO CXEMY IIPOU3BO/ICTBA 3a/laHHOTO IIPO/IYKTa;

— OLICHUThH TEXHOJOTHMUYECKYIO 3((HEKTUBHOCTh MPOU3BOCTBA;

— BBIOpaTh (O PEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH pacyeT TEXHOJIOTUYECKUX ITapaMeTpOB s 3alaHHOTO TPOLIecca;

— OIPEAENIUTh TapaMeTphbl HAWIIy4lled OpraHu3aliy IIPoLecca B XUMUYECKOM PEAKTOPE.

Bnaoemp:

— MeToJIaMH aHaIN3a Y3PPEKTUBHOCTH pabOThHl XUMHUYECKUX IPOU3BOJICTB;

— METO/IaMH pacyeTa U aHaJIHN3a MPOLECCOB B XUMUYECKUX PEaKTOpax, ONpPEICICHHS
TEXHOJIOTUYECKUX ITOKa3aTeNe;

— METO/IaMH BBIOOPa XUMHUYECKHX PEaKTOPOB.



3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

Bun yueOHoii padoTbl

O0BbeM JUCHUTIINHBI

3E Axkan. | Actp.

4. 4.
OO0mas TPy10€eMKOCTh 1M CHUIITHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Tpaktuueckue 3ausrus (113) 0,89 32 24
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTeibHas padoTa 3,33 120 90
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 3,33 120 90
Bua koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — MpoMeKyTOUYHAS ATTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nTOoroBoro KOHTpoOJIst IK3aMeH




4. COAEP KAHUE JUCHHUIIJINHBI
4.1. Pa3ngesl AMCHUILINHLI H BUABI 3aHATHI

Ne Paznen nMCHUTLUIMHBI AK41eM. 1aC0B
n/n Bcero Jlek 113 JIP CpP
1. Pazgea 1.
XumMHu4ecKkasi TEXHOJIOTHA U 26 6 - - 20
XHMHYecKoe NPOU3BOACTBO
1.1 | OcHOBHBIE ONpeAEIEHUS U MOJIOKEHUS 6 1 - - 5
1.2 | XuMu4ecKoe NpOu3BOJICTBO 7 2 - - 5
1.3 | CoIpbeBBIE pECYpPCHI, BOJA U HEPTHUs B 13 3 i i 10
XHUMHYECKOM MPOU3BOJCTBE
2. Pazgea 2.
Teoperuyeckne 0CHOBBI XUMHYECKHUX 94 16 14 24 40
NPOLIECCOB  PEaAKTOPOB
2.1 | OcHOBHBIE ONPEAEIICHUS U TIOJOKEHUS 14 3 2 4 5
2.2 | XuMH4Y€eCKHe NpouecChl 35 6 5 14 10
2.3 | X¥MMHYECKHUE PEAKTOPbI 33 5 7 6 15
2.4 | TIpoMBILIJIEHHBIE XUMHYECKUE 12 ) i i 10
peaxKTopsl
Pazgen 3. Xumnueckoe
3. | IpoM3BOACTBO, KAK XUMHKO- 48 6 12 - 30
TexHoJorndeckas cucrema (XTC)
3.1 | Crpykrypa u OIMHCaHHE XHMHKO- 9 ) ) i 5
TEXHOJOTHYECKON CUCTEMBbI
3.2 | Anamuz XTC 22 2 5 - 15
3.3 | Cunre3 XTC 17 2 5 - 10
Pa3znea 4. IIpombliieHHbIE
4 XHMHYeCcKHe MPOU3BOACTBA 37 3 6 8 20
Paznen 5. CoBpemMeHHbIE TEHAEHIMH B
5. Pa3BUTHH XMMHYECKOIN TEXHOJIOTHH 11 1 - - 10
UTOro 216 32 32 32 120
JK3aMeH 36
UTOro 252




4.2. Conep:xanue pa3iejioB TUCHUIINHBI

Paznen 1. Xumunuyeckasi TEXHOJIOTUSI 1 XUMHYECKO€E IPOU3BOJCTBO.

1.1. OcHOBHbIE ONpeAeTeHUs] U MOJ0KEHHU .

Xumuaeckasi TeXHOJIOTHSI. OOBEKT XMMUYECKON TEXHOJIOTHU. MeXOTpacieBol XapakTep
XUMUYECKON TexXHOoJIornH. Pa3BuTHE XMMHMUYECKUX MPOU3BOJCTB M XUMHUYECKOW TEXHOJIOTHHU.
MecTo XMMUYECKON TEXHOJIOTHH B MPOMBIIIIEHHON chepe u METOI0B XUMHIECKOM TEXHOJIOTUN
B HEXMMHUYECKHUX OTpaciiX MNPOMBIIUIEHHOCTH. CHCTEMHBIM aHamu3 CIOXHBIX CXeM U
B3aMMOJICCTBUM DJEMEHTOB CXE€Mbl — IMOHATHE M coaepkaHue Meroja. Ddusznueckoe u
MaTEeMaTU4YeCKOe MOJETUPOBAHHE, ONPECICHIUE U OCHOBHBIE MTOHSATHUS, UX MECTO B MHKEHEPHO-
XUMHYECKHX HCCIEeOBaHUSAX U  pa3paboTkax. Mecro W 3HaUY€HHE HATYpHOTO U
BBIUMCIUTENHHOTO 3KciepuMenTa. Coiep)kaHue U 3a/1a4 y4eOHOTO Kypca.

1.2. XuMu4yeckoe npou3Bo/ACTBO.

[ToHsiTHE 0 XUMHYECKOM TPOM3BOACTBE. MHOTOQYHKIIMOHATBHOCTE XUMHYECKOTO
npousBojcTBa. OOmas CTPyKTypa XHUMHYECKOro Mpou3BojacTBa. (OCHOBHBIE IOJICUCTEMBI
XUMUYECKOTO MPOU3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHTHI XHMHUYECKOTO
IIPOU3BO/ICTBA.

KauecTBeHHBIE ¥  KOJIMYECTBEHHBIE IIOKA3aTed  XMMHUYECKOrO0  MPOU3BOJCTBA!
TEXHOJOTMYECKHE, YKOHOMUYECKHUE, IKCILTyaTalluOHHbIE, COLlUATbHbIE.

1.3. CbipbeBble pecypcehl, BO/Ia H JHEPIrUs B XUMHU4€CKOM NPOU3BOICTBE.

Knaccudukanus CbIpbeBBIX pECypcoB IO pa3IMYHbIM MpU3HAKaM — (a3oBOMY
COCTOSIHMIO, TPOUCXOKICHHUIO, HCTOUYHMKAaM. MuHepanbHOoe Cbipbe (Pyapl M TOJIE3HBIC
HCKOITaeMbI€), OPTraHWYECKOE MPUPOJHOE ChIphe (TOpPIOYHE HMCKOMAeMbIC), pPaCTUTEIHLHOE U
JKUBOTHOE CHIPbE, BTOPHUYHOE CHIPhE — HMX HCIIOJIIb30BAHHE W MyTH TepepadoTku. OCHOBHBIC
CrocoObI IEPBUYHONU 00paOOTKHU CHIPhs (0OOoTaIeHne, OYncTKa, MOArOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). [loHSATHE, CYIIHOCTP W TPUMEPHI YTIAYOICHHUS WCIIOJIB30BAHUS CHIPhS,
KOMOMHHMPOBAHUS MPOU3BOICTB U KOMIUIEKCHOU MEpepabOTKU ChIPHS.

3HaueHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOACTBaX. VICTOUHMKHU BOJBI.
TpeOoBaHMsT K TEXHOJIOTHYECKOM W OBITOBOM Boje. [IpomblliuieHHass MOATOTOBKA BOJBI W
METO/Ibl €€ OYMUCTKU OT mpumeceil. OCHOBHBIE METOIbl KOHTPOJS KayecTBa BOJbl. DKOHOMUS
BOJIOTIOTPEOJICHHSI B TIPOM3BOICTBE. BOI0OOOPOTHBIE CUCTEMBI.

Bugsl ¥ HMCTOYHMKM DHEPTMM B XMMHUYECKOM MPOMBINUIEHHOCTH. MacmraOsbl
noTpedsieHusT U CrnocoObl YMEHBUICHHsS] 3HepreTudeckux 3arpar. CyIIHOCTb U TpUMEpPHI
pereHepalii U peKynepaluyd HSHEPruu. OJHEProTEXHOJOTUYECKHE CHUCTEMbl. BTopuuHbie
SHEPreTUYECKHUE PECYPCHI.

Pa3pnen 2. TeopeTnueckne 0CHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE Onpe/iesIeHUs U MOJI0KEeHHUS.

DU3HKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IIPEBpAlLCHUI —
CTEXHOMETpUYECKUE, TepMOAMHAMHYECKUe, KuHeTuueckue. [lokazarenm  XMMHYECKOTo
MPEeBpAIeHHs] — CTETICHb IPEBPAIICHHSI, BBIXOJ MPOAYKTa, UHTErpanbHas U quddepeHimansHas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKIIUH U MPEBPALLECHUS PEareHTOB.

2.2. XumMu4ecKue nmpoueccol.

Onpenenenve. Krnaccupukanus XMMUYECKUX TMPOLIECCOB MO Pa3IWYHBIM MPU3HAKAM —
XUMUYECKUM (BUJ XMMHUYECKOM peakluuH, TEPMOJUHAMUYECKHE XapaKTEPUCTHUKHU, CXeMa
npeBpalieHuii) 1 (pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (as).

I'oMorenHslil xumuueckuid npouecc. OnpeneneHne U npumepsl. BiusHue XuMu4ecKux
MPU3HAKOB M YCIOBUN MPOTEKaHUs Ipolecca Ha ero nokazarenu. Crioco0bl MHTEHCU(PUKAIIUH.
[TonsTne onTUManbHBIX TeMmreparyp. ONTUManbHBIE TEMIEpaTyphl IS OOpaTHUMBIX U
HEOOpaTUMBIX 9K30- U SHIOTEPMHUUECKHUX PEAKIIHil.

I'eteporeHHblil (HEKaTAIMTHUECKUI) XUMUYecKuid mporecc. OnpenesneHne u MpuMepsl.
CrpykTypa mpolecca u ero cocrapistomue (cragun). Habmrogaemass CKOpOCTh XUMHUYECKOTO
npesparienns. O0mactu (peXuMbl) MPOTEKaHUS MPoIlecca, IUMUATHPYIOMIAs CTa NS



I'eTeporennsiii xuMuueckuii mporecc '"ra3 (kuakoctb) - TBepaoe". OOocHOBaHUE,
MOCTPOEHUE U aHAJIU3 MATEMAaTUYECKON MOJIENH AJIs peaKkIui ropeHus (MOJENb " CKUMAroIIasics
chepa") m TOmOXMMHUUECKOW (MOJeNb 'C HeB3amMoAeHUCTByrOmMM sapom"). HaGmromaemas
CKOPOCTh TPEBPAIECHUSI, BPEMsl TMPEBpAIICHUS M MyTH WHTCHCHU(PHUKAIUU ISl Pa3THYHBIX
oOyactel mpoTeKaHus Mmpolecca.

I'ereporeHHplii XUMHUYECKUW mporece 'ra3 (KUIAKOCTh) - KHUAKOCTH". OOOCHOBaHUE,
MOCTPOCHHE M aHalIW3 MaTemaThueckod mozenu. HaOmiomaemas CKOpOCTh MpeBpaLeHUS U
obnactu nporekanus npouecca. [lyTn nHTeHcudUKayu 11l pa3IUYHbIX PEKUMOB TIpoIiecca.

Karanmutnueckuit mpouecc. OmnpeneneHue, Kiaccudukaiys, MpuMephl. [ eTeporeHHbIi
Karajau3 Ha TBepAoM Karamm3aTope. OOOCHOBaHHE, MOCTPOCHHE M aHAIU3 MaTeMaTHYeCKON
MOJIeJIM Ha KaTaIUTUYECKOW MOBEPXHOCTU M B MOPUCTOM 3epHe KaranuzaTopa. HalOmronmaemas
CKOPOCTh TpEBpalleHus © O00JacTH mpoTekaHus mporecca. CTemneHb HCMOJIB30BaHUS
BHyTpeHHel noBepxHOocTH. [lyTH nuHTeHCHurKauy KaTaTuTHYECKUX MPOILIECCOB.

2.3. XuMHnuecKmne peakTopsl.

OmnpeneneHre M Ha3HAaYEHHE XUMHYECKOTO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXMMHUYECKUX OTpacisX MpoMbIiuieHHOCTH. OO030p THIIOB XHMHYECKUX PEaKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHAas 30HAa, YCTPONCTBAa BBOJAa U BBIBOJA, CMEIICHUS,
pasleNeHuss U paclpeeICHUs MOTOKOB, TEIJIOOOMEHHBIE JIEMEHTHI), OCHOBHBIC IMPOILIECCHl H
SBJICHUS B HUX.

CucremaTu3zaiius MpoIECcCOB B XMMHUYECKOM PEAKTOpEe MO MacITaly WX MPOTEKaHUS:

XUMHUYECKasl peaklys, XUMHYECKUU TMpolecc B JJIEMEHTApHOM O0beMe, MpoIlecchl B
PEaKIMOHHOM D3JIEMEHTE M B PEaKTOpE B IIEJIOM, UX B3aMMOCBSI3b M UEpAPXHUUECKasi CTPYKTypa
MaTeMaTHUYecKOl MoJenu mpolecca B peakrtope. [Ipumepsl mpoiieccoB B pa3iMyYHBIX BUAAX
XUMHUYECKHX PEaKTOPOB.
Knaccudukanus mpoueccoB B peakTopax MO pa3jiMYHbIM MpPU3HAKAM - BHJI XMUMHUYECKOTO
mpolecca, OpraHW3aIusl MOTOKOB pEareHTOB (CXeMa [BIKEHHUSI PEreHTOB depe3 PeakTop,
CTPYKTypa IMOTOKOB B PEAaKIIMOHHOW 30HE), OpraHu3alus TEeMJIOBbIX TOTOKOB (TEIIOBOM PEKUM,
cxema Teroo0MeHa), CTAaIlHOHAPHOCTh Mpoliecca.

O6ocHOBaHMEe M TIOCTPOEHHME MaTeMaTMYeCKOM MoJelIu Tpolecca B peaKkTopax
Pa3TUYHOTO TUIA KaK CUCTEMbl YPABHEHHI MATEPUAIBHOTO U TEIJIOBOTO OAJaHCOB Ha OCHOBE
JaHHBIX O CTPYKType IMOTOKAa, XWMHUYECKUX TPEBpAIlEHUsAX, SBICHUSIX IEpeHoca TeIuia u
BellecTBA W WX B3amMmojeicTBuu. CucreMaTusanus W KiIacCH(UKAMUSI MaTeMaTHYEeCKHX
MoJieJIel MPOLIECCOB B pEaKTOPaX.

N3oTepMuueckue MTpPOIECCHl B XUMHUYECKOM peakTope. BiusHuE CTPYKTYphl MOTOKA
(umeambHOE CMEIICHWE W  BBITECHCHHE), CTAI[MOHAPHOCTH mporecca (MPOTOYHBIM U
MEPUOANYECKHIA), TApaMETPOB U YCIOBUN MPOTEKaHUS Ipoliecca (TemMrnepaTypa, KOHIIEHTPALIUs,
JaBjieHne, 00beM PEaKIIMOHHOMN 30HBI, BpeMsl), BUJIa XMMHUYECKOIN peakiuu (IpocTasi u CIOoXKHasl,
oOparumast U HeoOpaTumasl) M e€e HapaMeTpoB Ha NPOoQWIN KOHIEHTpAUUH M TOKa3aTeNlu
mpolecca B peakTope (CTENeHb MpEeBpallleHus, BBIXOJ MPOJYKTa, CEIEKTUBHOCTH MpPOILECcca).
OcHoBBI pacyera mnpouecca B peaktope. ComocraBneHne 3(QQPEeKTUBHOCTH TNPOLECCOB B
peakTopax, OMMChIBAEMbIX MOJIETISIMU H1€aJIbHOTO CMEIICHUS U BHITECHEHHUS.

HeusorepMmuueckue mporecchl B XUMHYECKHX peakTopax. OpraHu3anus TeIIOBBIX
MOTOKOB U PEKMMOB B XUMUYECKHUX peakTopax. Pacnpenenenue temnepaTypsl, KOHIEHTpALUN U
CTCTICHH TIPEBpAICHUS B PEAKTOPE B PEXKHUMAX HICAIBHOTO CMEIICHHWS W BBITECHECHUS,
aauabaTu4eckoM u C TermiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH NPEeBpaIleHUs B
anuabarnyeckoM mporecce. ComocTaBieHHE € HM30TEPMHUUYECKHM peXUMOM. Yucio u
YCTOWYMBOCTD CTAI[MOHAPHBIX PEKUMOB B PEAKTOPAX UJCATBHOIO CMEIIECHHUS.

2.4. IIpoMbIIVICHHBbIE XUMHYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MpPEeIMETHO PacCMaTPUBAIOTCS MPOMBIIUICHHBIE PEaKTOPHI
JUTSI TIPOBEICHUSI TOMOTEHHBIX, TE€TEPOTCHHBIX M KATATUTUIECKUX MPOIIECCOB — THITHI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PEeXKKUMa, 001aCTH UCIIOIb30BaHUS.



Paznen 3. Xumnueckoe mpou3BOACTBO, KAK XMMUKO-TEXHOJOTHYECKAsl CHCTEMA.

3.1. CTpykKTypa M onucaHNe XMMHUKO-TeXHOJIOTHY€eCKOH CUCTEMBbI.

XUMHYECKOE TPOM3BOJCTBO Kak XUMHUKO-TexHojorndeckas cucrema (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »iaeMeHTBI, CBSI3M, HNOACHCTEMBI. JjeMeHThl X1C,
KJaccu(uKanus Mo BUIY MPOILIECCOB W HA3HAYCHHIO. TEXHOJIOTHYECKHE CBI3M deMeHTOB X TC
(motokm). IlocrmemoBarenbHas, MapaieNbHas, pPa3BETBICHHAs, IOCIIEIOBATEIHLHO-00BOIHAS
(Oaiimmac), oOpaTHas (pPEIMKI) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl 1 Ha3HaueHUE.

Omnucanue XTC. Bunst moneneit XTC - onucarenbhble U rpadpudeckue. OnucaTenbHble
MOJEIM - XUMHYecKas CXeMa M MaTemaTudeckas wMojenb. ['paduueckue mopenu -
(GyHKIIMOHATbHAS, TEXHOJOTHYECKas, CTPYKTypHass © Jpyrue (CHEIUaIbHBIE) CXEMBI.
Ha3naueHue, npuMeHEHHE U B3aUMOCBSA3b MOJIEIIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3amaun u pe3ynbTaThl aHanuza XTC - cocrognue XTC, marepualibHbBI U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgroiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3JIMuHe
ONTUMAIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYLIECTBOBAaHUE
CTallMIOHAPHBIX PEXKUMOB U JIp.

MarepuanbHbIi U TEIUIOBOK OanaHchl. MeToiMKa COCTABJICHUS M pacueTa MaTepUabHbIX
u teroBbix OamancoB XTC u ee moacucteM. OCoOEHHOCTH pacueTa OajJaHCOB B CXeMax ¢
perukiiom. @opMBbI TipeicTaBICHHS 0anaHcoB (TaOIUIIbI, JUATPAMMEI U 1. ).

Martepuanbuplii  OamaHc  Juisi  MacCOOOMEHHBIX M pPEaKUHUOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKUX U MeK(}a3HbIX OaraHCOBBIX
cooTHoweHu#. CTeneHb NCIOb30BaHNUs ChIPHEBBIX PECYPCOB.

DOHTaNBIUIHBIN, SJHEPTETUYECKHUI (110 TIOJTHOW YHEPTUHU) U IKCEPTeTUUYCCKUN OallaHChl U
KIIJI. Ix conmocTaBiaeHHne U UCIIOIb30BaHue B aHanmmn3e X TC.

3.3. Cunres XTC.

[Tonstue w 3amaum cuHTe3a XTC. OcHoBHBIE dTambl pazpadotku XTC. Pomnb
MaTEMaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble koHUenuu npu cuHTe3e XTC: MoaHOE WCHOIB30BAHUE CBHIPHEBBIX U
HSHEPreTUYECKUX PECYpPCOB, MUHUMHU3AIUS OTX0/I0B, ONTUMAJIBLHOE HUCIIOIb30BAHHUE allapaTyphl.
Ux conmepxanue u crnocoObl peanuzanud. KoMOMHHpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOIOTUYECKUE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHS, OCOOEHHOCTH
U IPUMEHEHUE.

OpHOpPOOHBIE TEXHOJOTHMYECKHE CXEMbl: CHUCTEeMa PpEKYNepaTUBHOIO TEMI000MeHa,
cucTeMa pas3JieJIeHUsI MHOTOKOMIIOHEHTHOM cMecH, cUcTeMa peakTopoB. OCHOBBI TOCTPOEHUSI X
ONTUMAJIBHOU CTPYKTYPbI

Pasnea 4. I[IpoMblilsIeHHBbIe XMMHYECKHe TPON3BO/ICTBA.

XuMHYecKue MpOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peajn3anusi U3y4eHHbBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB 1 XTC, KoHIENIMH NOCTPOEHUs
BbicOKOd(p(hekTuBHONM XTC. OCHOBHOW aKIEHT JaeNaeTcs Ha (PU3UKO-XUMHUYECKHE OCHOBBI
KOHLICTIIIMK  TOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TPOU3BOACTBA M €ro IOJCHCTEM.
[IpousBoacTBo cepHoil kuciaotThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.
IIpousBoacTBo cTUpOIIA.

Paznen 5. CoBpemMeHHbIe TeHIEHIIMUA B PA3BUTHN XUMHYECKOH TEXHOJIOTHH.

Teky1iee cOCTOSIHUE XUMUUYECKOW TPOMBIIIUIEHHOCTA B MUPE U TEHJCHIIUU €€ Pa3BUTHSL.
[lepcriekTHBHBIE UCTOYHUKHU CHIPbs U SHepruu. Kitactepuszamus XuMU4ecKON MPOMBIIIIEHHOCTH.
CoBMelieHHbIE TIpollecChl. [ MOKME W TepecTpamBacMble TEXHOJIOTHYECKHE CcXeMbl. HoBbie
XUMHUKO-TEXHOJOTHYECKHE MPOLIECCHl U CIIOCOOBI OMyUeHusl NpoAyKTOB. HanoTexHonorus.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JTUCIIUITJIMHbI

Ne B pe3ynbrare ocBOCHUS AUCIUIUIMHBI CTYACHT JIOJKEH: Pa3lzxen Pa32nen Pas?)/:[en Pa?en Pass/:[en
3HaTh:

1 |OCHOBBI TEOPUM XUMUUYECKHUX MPOLIECCOB U PEAKTOPOB; +
5 |METO/I0NIOTHIO HCCIIE0BAHUS B3aUMOJICUCTBUSL XUMUYECKUX MIPEBPALLECHNN U SBJICHUN ITepeHoca n

Ha BCEX MACIITA0OHBIX YPOBHSIX;
3 |MeroauKy BbIOOpa peakTopa U pacyéra mpolecca B HeM; +
4 | OCHOBHBIE PEAKIIMOHHBIE ITPOLIECCHI U PEAKTOPHI XMMUYECKOM TEXHOJIOTUH; +
5 |OCHOBHBIC MPHHIMIIbI OPraHU3ALMK XUMHYECKOTO POM3BO/ICTBA, €10 HEPAPXUHUECKYIO CTPYKTYDY, n n

METO/1bI OTICHKH () (PEKTUBHOCTH MTPOU3BOICTBA;
6 | OCHOBHBIE XUMUYECKHE IPOU3BOCTBA. +

Ymersb:
7 |paccuMTaTh OCHOBHBIE XapaKTEPUCTUKU XMMHUYECKOT0 MPOIecca; + +
8 |BBIOpaTh parMOHAIBHYIO CXEMY POU3BOJICTBA 33JaHHOTO MPOIYKTA; + + +
9 | oneHUTH TEXHOJOTHYECKYIO (P (EKTUBHOCTH MPON3BOJICTBA; + + +
10 | BBIOpaTh 3P PEeKTUBHBII THI pEaKTOpa; +
11 |mpoBecTH pacyeT TEXHOJIOTMYECKHUX NapaMeTpOB Ul 33JaHHOTO IIpoLecca; + +
12 |onpenenuTh napaMeTphbl HAMTYYIIEH OpraHu3alliy Mpolecca B XUMHUUYECKOM PEaKTopeE. +
Baagern:

13 |meromamu aHanm3a 3Q(eKTUBHOCTH pabOThl XMMUYECKUX IMPOU3BOJICTB; + + +
14 |METONaMH pacteTa 1 aHa/N3a MPOLECCOB B XUMUYECKHX PEAKTOPaX, ONpeIeNeHHS n n

TEXHOJIOTMYECKUX MOKa3aTesei;
15 |meromamu BEIOOpA XUMHUYECKHX PEAKTOPOB. +

11




B pesynbrare ocBOSHUS JUCIUIUIMHBI CTYJCHT OJKEH MPUOOPECTH CIEIYIOIINE 00uienpogheccuonanbHvle KOMICTSHIINN U WHINKATOPHI UX JTIOCTIKEHUS:

Kox u nHanmeHoBaHMe MHAMKaATOpa AocTus:kenus | Pasgen | Pazmen | Pasmen | Paspgen | Paspen
Koa u naumenoBanue OIIK P . 1 H A a
OIIK 1 2 3 4 5
OIIK-1.1.
16 3HaeT METO/Ibl MATEMAaTHYECKOTO aHaJIH3a, n n
MOJIETTMPOBAHUS, OCHOBBI €CTECTBEHHBIX HAYK U
OOIIEHHKEHEPHBIX TUCITUILINH.
OIIK-1. OIIK-1.2.
CniocobeH pemiath 3a7a4u IPo(HECCHOHATBHONW | YMeeT penarh 3aa4uu, OTHOCAIINECS K
17 | nesaTenbHOCTH, IPUMEHSISI METOIBI po(heCCHOHATBHOM AEATEbHOCTH, IIPUMEHSIST METO/IbI + + +
MOJICITUPOBAHUSI, MATEMATHIECKOTO aHAJIH3a, MOJICJTMPOBAHUS, MATEMAaTHIECKOTO aHAITH3a,
€CTECTBEHHOHAYYHBIC M OOIICHHKEHEPHBIC €CTCCTBCHHOHAYYHbBIC U OOIICHHKCHEPHbBIC 3HAHMUSI.
3HAHMUS. OIIK-1.3.
Briageer Mmetomamu penieHust 3a1a4 npodeccrHoHaIbHOM
18 JIEATETBHOCTH, IPUMEHSSA METOABI MOJIEITNPOBAHMS, + + +
MaTeMaTHYECKOTO aHaIn3a, ECTECTBEHHOHAYYHBIC
00IIIeHHKEHEPHbIE 3HAHUSL.
OTIK-2.1.
19 3HaeT OCHOBBI TIPOEKTUPOBAHUS TEXHHYECKUX 0OBEKTOB, + + + + +
CHCTEM M TEXHOJIOTHYECKHUX MPOIIECCOB.
OIIK-2. L
CrnocoOcH ydacTBOBAaThb B IPOCKTHPOBAHUH OTIK-2.2.
20 Y P p YMeeT poeKTUPOBATh TEXHUIECKHE OOBEKTHI, CHCTEMBI + + + + +
TEXHUYIECKUX 00BEKTOB, CHCTEM u
Y TEXHOJIOTHYECKHE MTPOIIECCHI.
TEXHOJOTMYECKHX  NPOLECCOB € YHETOM [~
3KOHOMUYECKHX, 3KOJIOTHYECKUX " o
o Biianeer MeToiaMu POSKTUPOBAHUS TEXHUIECKUX
COIMAJIbHBIX OTPaHUYCHHUH.
21 00BEKTOB, CHCTEM M TEXHOJIOTMYECKHX ITPOIIECCOB C + + + + +

Y4E€TOM dKOHOMHYECKHUX, SKOJIOTHYECKHX, COLIMATBHBIX
W IPYTHX OTPaHUYEHUH.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS

Ne /it Ne pasnena TeMbl MPaKTUYECKUX 3aHATUN Yacsl
JUCIUILIMHBI

[TokazaTenu XUMHKO-TEXHOJIOTMYECKOTO

1 2 nponecca. CTeXuoMeTpruIeCcKue 2
3aKOHOMEPHOCTH.
[Tokazareny XUMHUKO-TEXHOJIOTUYECKOTO

2 2 npouecca. TepMoaMHaAMUYECKUE 3
3aKOHOMEPHOCTH.

3 ) [TokazaTenu XUMHUKO-TEXHOJIOIMYECKOTO 3
npouecca. Kunernueckrue 3aKOHOMEPHOCTH.
PeaxTops! naeansHoro BeitecHenus (PUB) u

4 2 WJICAJIBHOTO CMEILICHUST HEMTPEPBIBHOTO 4
neiicrus (PUC-n)
PeakTopbl naeasbHOr0 CMEUIeHHS

5 ) nepuoandeckoro aevicteust (PUC-m). )
AnmabaTUYeCKUd PeakTop UIeaTbHOTO
CMENICHUS
Kackan peakTopoB ujaeanbHOro cMemenus (K-

6 3 3
PUC-n)
Paznopoansie XTC. IlocnenoBaTtenbHoe U

7 3 2
napaensHoe coequaenne PUC u PUC

8 3 @PpaKIUOHHBIN PELUKII 3

9 3 Marepuanpabiii 0anmanc anementa XTC 06e3 )
XUMHUYECKOT0 MPEBpaIIeHus

10 3 Marepuanpubiii  6amanc anementa XTC ¢ )
XUMUYECKUM MPEBpPALICHUEM

1 4 Pacxomapie  ko3hHUIMEHTHI TIO  CHIPHIO, 3
SHEPTUU M BCIIOMOTATEIbHBIM MaTepUaIaM

12 4 Marepuanpubiii 6amanc XTI 3

6.2 JlaGopaTopHble 3aHATUA

MakcumanbHOe KOJMYECTBO OaJIoB 3a BBINIOJHEHHE JIAOOPATOPHOTO IPAKTHKyMa
cocraBmsieT 20 6amioB (MAaKCUMAIIBHO 1O § 0aJIIOB 32 KaXKIyI0 paboTy).

[Tpumeps! 1abopaTopHBIX padOT U pazielibl, KOTOPbIE OHH OXBaThIBAIOT

Ne | Ne pasniena HaunmenoBanue 1abopaTopHbIX paboT Yacel
I/I1 | MUCLUIUINHEI

1 ) MopenupoBaHue H30TEPMHYECKHUX ITPOIIECCOB B 3

pPEaKTOpax M PeakTOPHBIX CUCTEMAX
) ) Amnanus mporiecca «ra3-TBEp1oe» Ha IpuMepe ]
o0xwra cynpduaa HUHKa
3 2 OKHCIIEHHE TUOKCH]Ia CEpPhI 8
4 4 Ananus XHMHKO-TEXHOIOTHUECKUX CHCTEM — ]
IPOM3BOACTBO a30THON KHCIOTHI
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7. CAMOCTOSATEJIbBHASA PABOTA

CamocrodrenbHas paboTa IPOBOJUTCA € LENbIO YIIyOJeHUs] 3HAaHUN MO JUCLUIUIMHE U
IpeyCMaTPUBAET:

— U3y4EHHUE JIEKLIMOHHOTO MaTeprala U yueOHUKA M0 JUCLUIUINHE;

— MOATOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX pa0OT 110 MaTepraty AUCIUILTUHBL;

— MOATOTOBKY K caue 9K3ameHa 1 1a00paTOPHOIo MPaKTUKyMa IO AUCLUILINHE.

[TnanupoBaHHe BPEMEHH Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOAWMOrOo Ha HU3yuYeHHE
JUCLMIUIMHBL, CTYACHTaM JIydlle BCEro OCYIIECTBIATH HAa BEChb MEPHOJ] H3Y4YCHMUS,
IpelycMaTpuBasi IpPU STOM PETYJIPHOE IOBTOPEHHE IPOMIEHHOr0 Marepuaina. Marepual,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMAX, HEOOXOAMMO pETYyJSpPHO JONOJHATh CBEICHUSIMH U3
JUTEPATypPHBIX HCTOYHUKOB, TIPEACTABICHHBIX B paboueil mporpamme.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMA JUCIUAIIJINHDbI

CoBoKymHasi OIlIEHKa [0 AWCUUIUIMHE CKJIQIbIBACTCS W3 OLEHOK 3a BBITIOJHCHUE
KOHTPOJBHBIX paboT (MakcuMaibHas oueHka 40 OannoB), J1adOpPaTOPHOrO MPAKTUKyMa
(MakcuMarnbHas oreHka 20 6ajioB) M UTOTOBOTO KOHTPOJIA B (hopme Ik3amena (MakCUMaIbHas
orieHka 40 6annos).

8.1. HpHMepr KOHTPOJIBHBIX BOIIPOCOB JIfl TEKYIIECIr0 KOHTPOJHA OCBOCHUA TUCHUILJIMHBI

JUnisi TEeKyIIero KOHTPOJS MperycMOTPeHO 3 KOHTPOJBHBIX pPabOThL. MakcuManbHas
OIICHKA 3a KOHTPOJIbHBIE paboThl coctaBisieT 10 6amioB 3a nepByro U 15 6anioB 3a BTOPYIO U
TPETHIO.

Paznen 2. Ilpumep KoHTpoubHOH padorsl Ne 1. MakcumaabHasi OleHKa —
10 6ans0B. KoHTposibHast padoTa coAep:KUT 2 BONPoca, o 5 6a/J10B 32 BONPOC.
1. OnpenenuTs CTENEHb MPEBPAILIEHHs IO KOMIIOHEHTY B (¥B) U cocTaB peakimOHHOM cMecH st
peakuuu

A+2B=2R+S,
ecin xa = 0,6; cao =1 kMoaB/M>; cBo= 1,5 KMOIB/M>.

2. OnpenenuTh BIUSHUE U30bITKA BOJSHOTO Mapa B UCXOJHOW CMECH Ha PaBHOBECHYIO CTENEHb
IpeBpalleHHs dTHIICHa B 00paTUMON peakliy CUHTE3a 3TaHoJa:

C,Hs+ H,O « CH50H
U1l TPEX MOJBHBIX COOTHOIIEHWH B ucxomHou cmecu o=H0:CHs = 1; 4; 9. JlaBnenue B
nponecce 3 MIla, koncranta pasHoBecus K,= 0,068 MITa .

Paznen 3. Ilpumep KoOHTpoJBbHOH padorsl Ne 2. MakcuMmaabHasi OlEHKa —
15 6aasoB. KonTposabHas padora coaepxkuT 2 Bompoca, 7 0a/u10B 3a nmepBblil Bonpoc, 8
0aJU10B 32 BTOPOii BOMPOC.

1. PeakTop nepuoan4eckoro AeMCTBUSA 3a 8 4 TOKEH MPOU3BOIUTh NR = 4,8 KMOJb nipoaykTra R.
Uto0bl 3arpy3uTh pEakTOp, HArpeTh €ro N0 HYKHOM TeMIepaTypbl M pa3rpy3uTh IOCIE
OKOHYaHMUsI poliecca, Tpedyercs 1 4.

1) Haiitu HeoOXomuMeblii 00bEM peakTopa, €clid M3BECTHO, YTO B PEAKTOPE MPOTEKaeT
peakuust A — R ¢ xoHcranToi ckopoctu 0,026 MUH |, HauajabpHas KOHLIEHTpAIUs BeUlecTBa A
paBHa 8 KMOJIE/M>, 99 % KOTOPOTo MOABEPraeTCs MPEBPALIEHHIO.

2) Onpenenuth 00bEMBI peakTopoB MC-H u VB my1s momydeHust Takoro e KOJIU4ecTBa
npoaykra R B cyTKM Ipu TOH ke CTENEHM NTPEBPALLEHUS BEIleCTBa A.
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2. B peakTope uaeansHOro cMmenieHus 06béMoM 0,3 M> MPOBOAMTCS IK30TepMHUYEcKas PeaKIus
l-ro mopsinka A—> R + (p. KoHcTaHTa CKOPOCTH peakIMy ONMUCHIBACTCS ypaBHEHHEM k =

103exp(—m) mun". TermoBoit 3¢ dext peakuun cocrapiser 2300 kkan/kmMoib. [110THOCT

PEeaKIMOHHOM Macchl He 3aBMCUT OT CTeNeHH mpeBpaimieHus u paBHa 420 kr/m>. VienbHas
TermoéMKOCT,  pactBopa paBHa 0,95 kkan/(kr-K). PactBop pearenta A moma€rcss ¢
KOHIIEHTpaueil 6 kmomb/M® B kommuectBe 0,6 M>/4. PaccumraTh, NmpM Kakoil Temmeparype
CJIeMyeT MoJaBaTh UCXOIHBIN PacTBOP BEIIECTBA A B peakTop, paboTaomui B ainadaTuiecKoM
pexuMe, 9ToObI TeMIepaTypa B HéM He npesbimana 60 °C.

Pasznen 4. Ilpumepsl BONpocoB K KOHTPOJILHOI padote Ne 3. MakcuMajibHAasi OLEHKA —
15 6angoB. KonTposbHas padora comep:kut 1 Bompoc.

KunkodaszHpiii mporiecc omuchiBaeTcsa peakiued 1-ro mopsaka tuna A—2R ¢ KOHCTaHTOM
ckopocTu pasHOit 8,3-107 cex’!. KoHenTpauus ucxoqHoro Bemecta coctasnser 0,36 MOIb/II.
Pacxon peakumonHoi cmecu pasel 0,12 M>/MUH.

[Iporecc nmpoBoAUTCS B YCTAaHOBKE U3 3 PEAKTOPOB CMEIIEHUS, COEUHEHHBIX MOCIIEI0BATEIHHO
oowvemom 0,3 M>.

Ornpeaenutb NpOU3BOIUTENBLHOCTh YCTAHOBKH MO MPOAYKTY R.

8.2. BOHpOCBI JIA UTOTOBOI'0 KOHTPOJIA OCBOCHUA THUCHUIIJINHDBI.

buner nns sk3amena BKIIIOYAET KOHTPOJBHBIE BOMPOCHI MO BCEM paslenaM padboueit
MporpamMMbl TUCIUIUTMHBI U coAepKuT 3 Bompoca. [lepBrrit Boripoc — 10 6amioB, BTOPOi BOIIPOC
— 15 6annos, Tperuit Bonpoc — 15 Ganos.

1. Xumunueckuit npouecc. TexHomoruueckue nokasarenu 3p¢GeKTuBHOCTH. Moaenu XUMHUKO-
texHonorndyeckux cucreM. I[loacucrembr XTC. Ilapamerpbl COCTOSAHMS W MapameTpPhI
CBOICTB IIOTOKOB, ITapaMeTpbl cocTosiHUSA di1eMeHToB XTC.

2. MarepuanbHblii W TerioBor OamaHcel peaknuoHHoro snemeHta XTC. CpoiictBa XTC
Cunre3 XTC. KoHuenuuu cuHTe3a U MyTH UX pemieHus. CUHTE3 U CPaBHEHHUE OJITHOPOIHBIX
CHUCTEM PEAKTOPOB BBITECHEHUS M CMELIECHHS IPH MPOBEICHUYN B HUX PA3JIMYHBIX PEAKIUH.

3. CTexuoOMeTpUYEeCKHME  3aKOHOMEPHOCTHM  XMMMUYECKHX  IpoueccoB.  lcnonbp3oBaHue
CTEXHOMETPUYECKUX 3aKOHOMEpPHOCTEH B pacyerax IMokazarene 3(PQPeKTUBHOCTH
TEXHOJIOTMYECKHUX IPOLIECCOB.

4. TepmonuHaAMHYECKHME 3aKOHOMEPHOCTHM XUMHUYECKHMX MPOLECCOB M KX HCIOJIb30BAHUE B
TEXHOJIOTHUECKUX pacyeTax

5. KuHernueckre 3aKOHOMEPHOCTH XUMHUYECKHX MponeccoB. CKOPOCTh PEAKIHMH U CKOPOCTH
npeBpaileHus BeniecTBa. CxeMa nmpeBpalieHus BeecTBa

6. T'omorennnle mporecchl. KuHeTrwyeckas MoAeNHb JUIsi MPOCTBIX HEOOPATUMBIX pPEAKIUN
pa3nu4HOrO Topsaka. AHamutudeckue u rpaduyeckue 3aBucumoctu: r(c), r(T), r(x), c(t).
TeopeTnyecknii ONTUMAIIBHBIN PEXKUM.

7. T'omorennele mnpouecchl. KuHermueckas MOAENnb [UIs TNPOCTHIX OOpPATUMBIX PEAKIHA.
Ananmutnueckne u Tpadmueckue 3aBucumoctu: r(c), 1(T), r(x), c(t), x(T). Jlunus
ONTUMAaJIbHBIX TeMIIEpaTyp. TeopeTHdeCKui ONITUMAIBHBIN PEKUM.

8. T'omorennsie mporecchl. KuHerndeckas MoAenb IJis CIOKHBIX MapaJIETbHBIX PEaKIUM.
Ananutudeckue u rpaduueckue 3aBucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnyecknii ONTUMAIIBHBIN PEXKUM.

9. T'omorennsie npouecchl. Kunetnueckass MOJENb ISl CIOXKHBIX MOCIEA0BATEIbHBIX PEAKIIHMA.
Ananmutnueckne W rpadpuueckue 3aBucumoct: r(c), 1(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnueckuii ONTUMAIIBHBIN PEKUM.

10. I'ereporennsie mpomecchl. Knaccudukanus. [Tpumepsi.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.

27.

28.

['ereporennsiii mporiecc Ta3-TBepaoe. Mojenb «cxumaromiasics cdepay. MaTtepualbHBIN
Oamanc mo ra3oBoil m TBepaoW ¢azam. Habmiomaemass ckopocTh mnpeBpamieHus Bpems
IIOJIHOTO MpEBpaIIeHUs TBepAOro. Pesxxnmsl mpoTekanus npouecca. JluMutupyronme craaum.
lereporennsiii mporecc ra3-TBepaoe. Mojenb «CkuMammascs cdepa». PexuMsr
npoTekanus mporiecca. Jlumutupyromnme craauu. CrnocoObl MHTEHCHU(UKAIMS MPOLIECCOB,
MPOTEKAIOLIUX B PA3IUYHBIX JIUMUTHPYIOLIUX CTAIUSIX.

['ereporennslii mporecc ras3-tBepjaoe. Mogenb «oxumaromascs chepa».  Pexumbl
npoTekaHus rmpoiecca. Jlumutupyroume craaud. BrausHue TemmepaTypbl M CKOPOCTH
IIOTOKA Ha CKOPOCTh MTPEBPAILCHUS

['ereporennsiii mnpouecc rasz-tBepaoe. Mogenp «CKUMawuieecs  aapo». Pexxumbl
npoTekanus mporiecca. Jlumutupyronme craauu. CrnocoObl MHTEHCH(UKAIMS MPOLIECCOB,
MPOTEKAIOLIUX B PA3IMYHBIX JIUMUTHPYIOLIUX CTAIUSIX.

I'eTeporennslii mporecc ras3-TBepaoe. Mopenb «Ckumaromeecs sSapo». MarepuanbHbIid
OanmaHc mo ra3oBoil M TBepAod ¢azam. Habmiomaemass CKOpPOCTh NPEBpAIICHUS U BpeMs
MOJIHOTO MPEBpAIlleHUs] TBEPIOTO IS Mpoliecca, IPOTEKAOIEro B KWHETHYECKO!, 001acTH.
I'ereporennsiii mpouecc ras3-tBepaoe. Mojaenp «CKuUMaronieecs sAapo». MarepuaibHbIil
Oasanc mo ra3oBod W TBepAou ¢azam. Habmromaemass CKOpOCTh MpEBpAIICHHS U BpeMs
MOJIHOTO TIPEBPAICHUs TBEPAOTO IS Mpoliecca, MPOTEKAIONIEro BO BHYTPUAU(PY3HOHHOIMA
obnactu

I'ereporennsiii mpouecc ras3-tBepaoe. Mojaenp «CKuUMarouieecs sAapo». MarepuaibHbIil
Oasanc mo ra3oBod W TBepAou ¢azam. Habmromaemas CKOpOCTh NpEBpAIICHHS U BpeMs
MOJTHOTO MPEBPAIEHUSI TBEPAOTO AJIs IpoIecca, MPOTEKAIIEro BO BHeITHEAU(PY3MOHHOMA
o0mnacTH.

Karanutnaeckue  mpomeccel.  Kartammzatopel.  TpeOoBaHus,  TIpeabsBISEMbIE K
KaTaJIn3aTOpPaM.

I'eTeporeHHO-KaTANIUTHYECKUI TPOLIECC HA HEMOPUCTOM 3epHE Karanusaropa. OCHOBHBIE
ctaauu. Maremarnyeckoe onucanue npouecca. Habmogaema ckopocTs npoiiecca.
I'eTeporeHHO-KaTaTUTHYECKUN MPOLIECC HA HETIOPUCTOM 3epHE Karanusaropa. Habmogaema
cKopocTh Tporecca. HabGmromaempiii koadduiment. BrnusHue TemmepaTypbl U CKOPOCTH
MOTOKA Ha CKOPOCTh MPEBPAIICHUS

['eTeporeHHO-KaTAIMTUYECKUIT ~ TpollecC  HAa  TOPUCTOM  3€pHE  KaTalu3aropa.
MaremaTtnueckoe omnucanue nporecca. OcHoBHble craguu. HaOmionaemas CKOpOCTb
nponecca. Moayns 3enbaoBuda-Tuie.

I'eTeporeHHO-KaTaTUTHYECKUN MPOIIECC HA MOPUCTOM 3epHE Karanu3atopa. Habmromaemas
CKopocTh mnponecca. Moaynbs 3enpaoBuda-Twmie. CTeneHb HCMOJIb30BaHHUS BHYTPEHHEU
MOBEPXHOCTHU KaTanu3zaTopa. PexxuMebl npoTekaHus mnpoiecca

['eTeporeHHO-KaTATUTUYECKUI TPOIECC Ha MOPUCTOM 3epHE Kartaimszatopa. HaOmromaemas
cKopocTh npouecca. Moaynb 3enproBuya-Tue. BinusHaue temneparypsl U pa3Mepa 3epeH
KaTajan3aTopa Ha HaOJI0JaeMyI0 CKOPOCTh IPOIEcca U CTETIEHb MCTIOIb30BAHUS BHYTPEHHEH
MOBEPXHOCTHU KaTaju3aTopa

TennoBble SBIICHHS HA HEMOPUCTOM 3€pHE KaTaau3aropa

TennoBble sSIBIIEHUS HA IOPUCTOM 3€PHE KaTaau3aTopa

['eTeporenHslii mpolecc raz-kuaKkocTb. Matemaruueckoe omnucanue mnponecca. OCHOBHbBIE
cragun. Habmogaemas ckopocts npouecca. CriocoObl HHTEHCU(DUKALIUH.

OCHOBHBIE THIIBI PEAKTOPOB B XUMHUYECKOW TexHosoruu. Pabora pekTopoB B
NEePUOAMYECKOM W HENPEepPhIBHOM  pEeKUMax. YCIOBHOE  BpeMs  TpeObIBaHMUS.
OYHKIHMOHAIBHBIE 3JIEMEHTHl PEAKTOpPA. OTamlbl IMOCTPOCHHUS MaTEMaTHYECKOH MOJAEIN
peakrtopa.

[TocTpoeHne Moaenu NepUOIUYECKOTO PEAKTOpa UI€aIbHOro cMemenus. M3orepmuueckue
MPOIECCHl B HEMPEPBIBHBIX pPEAKTOpaxX CMEMICHUS. AHAIUTHYECKHE U TpaduvecKue
3aBUCUMOCTH KOHIEHTPAIUH, CTENIEHU IPEBPALLIEHNS OT BPEMEHU ISl IPOCTBIX PEAKIUN.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.
44,

45.
46.

47.

[TocTpoeHrne Mozenn HENpPEpPBIBHOIO PEAKTOpa MACANBHOrO cMmemeHus. M3orepmuueckue
IpoIecChl B HENPEpPBIBHBIX PEaKTOpax CMEIICHHs. AHAIUTHYEeCKHe U Tpaduueckue
3aBHCUMOCTH KOHIIEHTpAIlNH, CTENICHH NpeBpaleHus, 1 1uddepeHanabHOl ceIeKTUBHOCTH
OT BpEeMEHH NpeObIBaHUS AJIS CIIOKHOW NapalielbHOW peaklny.

[TocTpoeHne Mozenn HENpPEepPBIBHOIO PEAKTOpa HACANBHOrO cMmeleHus. M3orepmuueckue
IpoIecChl B HEMPEPBIBHBIX PEaKTOpPax CMEIICHHs. AHAIUTHYEeCKHE U Tpaduueckue
3aBHCHUMOCTH KOHIIEHTpAIINH, CTENICHH NpeBpaleHus, 1 1uddepeHranbHOl ceJeKTUBHOCTH
OT BpeMEHH NpeObIBaHUSA IJIs CIIO’KHON MOCIIEeI0BATEIbHON peakiiu

[locTpoeHne monenu HIeadbHOTO peakTopa BbITeCHEHHWs. M3oTepmuyeckue mnpoueccel B
peakTopax BBITECHEHMsSI U IEPUOJMYECKUX PEAKTOpaX CMELICHUs. AHAIUTHYECKHE U
rpaguyecKkrue 3aBUCUMOCTH KOHIIGHTpAIlMH, CTETICHW TpeBpalieHus, u auddepeHmanbHon
CEJIEKTUBHOCTH OT BPEMEHHU MPEOBIBAHUS JUIS IPOCTHIX PEaKLIUH.

[TocTpoeHne monenu peakTopa HIACaIbHOTO BBITECHEHHs. M30TepMuyeckne mnpouecchl B
peakTopax BBITECHEHHS. AHATUTHUECKHE M TIpadUyecKre 3aBHCHMOCTH KOHIICHTPALUH,
CTENEeHHU NMpeBpalleHus, 1 1uddepeHnanbHON CeIEeKTUBHOCTH OT BpEMEHH MPeObIBAHUS IS
CJI0’)KHOM IapaJlJIeIbHOM peakiyu.

[TocTpoeHne mojnenu peakTopa HICaIbHOTO BBITECHEHHs. M30TepMuyeckrne Nnpouecchl B
peakTopax BBITECHEHHS. AHATUTHUECKHE M TIpadUyecKre 3aBHCHMOCTH KOHIICHTPALUH,
CTENEeHHU MpeBpalleHus, 1 1udQepeHnanbHON CeIEeKTUBHOCTH OT BpEMEHH MPeObIBAHUS IS
CJI0’KHOM TOCJIE0OBATENBHON PEAKLUH.

[TocTpoeHne Moaenn HENPEPHIBHOIO PEAKTOPA UACAIBHOTO cMelleHns. Hensorepmuueckue
IIPOLIECCHI B HENIPEPBIBHBIX PEAKTOPaX CMELIEHUS.

[TocTpoeHne Mozaenu peakTopa HIIEaJbHOTIO BhITECHEHUs. Hemszorepmuyeckue mporueccsl B
peaKTope UACATBLHOIO BHITECHEHHS M IEPUOJUUYECKOM PEAKTOPE UEAIBHOIO CMEILIECHUS.
CpaBHEHHE HENPEPBIBHBIX MPOLECCOB B PEAKTOpPaxX MJEAJBbHOIO CMELIECHUS U HJI€AJIbHOIO
BBITECHEHUS IIPU NTPOBEIEHUHU B HUX IIPOCTBIX U CIOKHBIX PEAKIIMM

Kackag peakTopoB HII€aTbHOTO CMENICHUS. AHAIMTHYECKHUH W TpaduuecKuii MeTomdbl
pacuera KackaJa peakTopoB

CpaBHenue d>(PGEKTUBHOCTH palbOThl EIUHUYHOTO peakTopa CMEIICHHs, KacKaaa
NOCJIEI0BATENBHOIO COEIMHEHUS! M NapajuIebHOTO COEIMHEHUS PEaKTOPOB HAEAIBLHOTO
CMEUIEHUS ITPU IPOBEICHUH B HUX MTPOCTBIX U CIOKHBIX PEAKIUN

CpaBHeHue H(PQPEKTUBHOCTH pabOTHl EIWHUYHOTO pEaKTopa BBITECHEHHS, Kackana
MIOCJIETIOBATEIBHOTO COEIMHEHHSI M MapajuIeJIbHOTO COEIWHEHMSI PEaKTOPOB HJIECATBHOIO
BBITECHEHUS TP NTPOBEIEHUHU B HUX MIPOCTBIX U CJIOKHBIX PEAKIIHIA.

Bungl ceszeli B XTC 1 ux Ha3HaueHUE.

Mopnenn xumuko-texnosnornueckux cucreM. Iloncucremsr XTC. IlapameTpbl cOCTOSIHUS U
rapaMeTpbl CBOMCTB MTOTOKOB, MapamMeTphl COCTOAHUSA deMeHTOB X TC.

MarepuanbHblii ¥ TEIUIOBOM OanaHchl peakinoHHOTo nemeHTa X TC.

CaoiictBa XTC

Cunre3 XTC npous3BoACTBAa a30THOW KHUCIIOTBI. XUMHUYECKass U CTPYKTYpPHAs CXEMBI
npou3BoJCTBA. PUBNKO-XMMHUYECKOE OCHOBBI OKHMCIEHHS aMMHaka, abcopOuuu IHOKCUAA
azota. PemeHne  KOHLENIMI  MOJHOTO  MCIOJB30BaHHUS  CBHIPbS, A(PPEKTHBHOTO
UCIIOJIb30BAaHUsl 3HEPTOPECypCcOB, MUHUMHU3ALMUUA OTXOJ0B, 3(P(HEKTUBHOIO HCIIOJIb30BAHUS
000py1OBaHUSI.

Konnenuuu cunre3a XTC u yTH UX pelieHus.

XTC npou3BOACTBAa CEPHOW KHUCIOTHI. XUMHUYECKas U CTPYKTypHas cxembl. Dusuko-
XUMHYECKHE OCHOBBI aOCOpOLMM TpUOKCUAA cephbl. PemieHne KOHIENIMH MHUHHUMH3ALUH
OTXOJI0B.

XTC npous3BOACTBA CEPHOW KHUCIOThI. XUMHYECKass W CTPYKTypHas cxembl. DHU3UKO-
XMMHUYECKHE OCHOBBI O0XHIra CEpOCOAEPIKaIIero ChIpbs. PelleHne KOHIENIUH IMOJHOrO
UCITOJIb30BaHUS CHIPbSI.
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49.
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59.

60.

61

63.

64.

65.

66.

67.

XTC mnpous3BOACTBA CEPHOW KHUCIOTH. XUMHYECKass W CTPYKTypHas cxembl. DHU3UKO-
XUMUYECKHE OCHOBBI KAaTaJIMTUYECKOI'O OKHCIICHUSI JTMOKCHAA cepbl. PereHue KOHLEMIHA
3(PEKTUBHOTO MCTIOIB30BAHMS YHEPTOPECYPCOB.

XTC npousBoactBa aMMuaka. IlonHas xumudeckass U CTPyKTypHasi CXEMbl IIPOU3BOJICTBA.
DU3UKO-XMMHUYECKHE OCHOBBI MOJIYUYECHHSI a30TO-BOJOPOJHON cMecH. PereHre KOHIENIuid
MUHHUMH3ALUNA OTXOJIOB.

XTC npousBoacTBa ammuaka. [lomHass XxumMudeckass ¥ CTPYKTypHasi CXeMbl MPOU3BOJICTBA.
DU3UKO-XMMUYECKHE OCHOBBI TIOJIYYEHHS CHHTE3a aMMuaka. PelleHue KOHIENUUM
3(PEKTUBHOTO MCTIOIB30BAHMS YHEPTOPECYPCOB.

XTC npou3BoACTBa a30THOM KUCIIOTHL. XUMHUYECKasi U CTPYKTypHasi CXEMbI ITPOU3BOJICTBA.
@U3NKO-XMMHYECKOE OCHOBBI OKHUCJIEHMS amMMuaka. PemeHne KOHUENUUHA IOJHOTO
UCIIOJIb30BAHUS ChIPbSI.

XTC npousBoacTBa a30THOM KHCJIOTHl. XMMUYECKasi U CTPYKTypHasi CXeMbl MPOU3BOJICTBA.
OU3UKO-XMMUYECKOE OCHOBBI a0COpOIMM  JHOKCHIAa a30Ta. PelieHue KOHIENLUU
3(PEKTUBHOTO MCTIOIB30BAHMS YHEPTOPECYPCOB.

XTC npousBoAcCTBa a30THOM KUCIIOTHL. XUMHUYECKass U CTPYKTypHasi CXEMbI ITPOU3BOJICTBA.
Pemennie KoHUENMUMNA MHUHUMH3AIUU OTXOJOB M 3()PEKTUBHOTO  HCIOIH30BAHUS
000pyIOBaHUSI.

CunTe3 cucteMbl pasjaeneHus (peKTu(uKays) MHOTOKOMIIOHEHTHONW CMECH.

CuHTe3 TeXHOJOTUYECKON CXEMBI TeIJI000MEHA MEX Ty HECKOJIIbKIMH TOTOKAMH.

CuHTE3 TEXHOJIOTUYECKOM CHCTEMBI pPEaKTOpOoB (MOCiIenoBaTeIbHOE U MapajulebHOEe
COCIMHEHUE PEaKTOPOB HUCAIHHOTO CMEUICHUSI M BBITECHEHUS JI MPOCTHIX M CIOXKHBIX
peaKIuii).

[Ipou3BoACTBO CEpHOM KHUCIOTHL. YCTPOMCTBO KOHTAKTHOTO Yy37a M a0COpOIMOHHON
annapatypbl. [lyTu MHTEHCUQUKAIMU CEPHOKUCIOTHOTO MPOM3BOACTBA. TEXHOJIOTHMYECKast
cxema JIK/JIA B mpousBonactBe H2SO4 KOHTAaKTHBIM METOAOM, Kak HMPUMEpP OpraHU3allu
MPOIECCOB B OTZIEJBbHBIX MPOMBIIIUICHHBIX annapaTtax u B XTC.

TexHonmoruueckas cxema MpPOU3BOJCTBA aMMHUaKa, KaKk MPUMEP OpraHu3alyy MPOLIECCOB B
OTAEJBHBIX MPOMBIIIIEHHBIX anmnaparax u B XTC.

[TpousBoncTBO a30THOW KHUCHOTHL. OKHUCIIEHHE aMMHaka M OKHCIIOB a30Ta. XeMOCOPOUHs
OKHCIIOB a30Ta. DU3NKO-XMMUYECKHE OCHOBBI TEXHOJIOTMYECKUX MPOLECCOB.
DHeproTexXHOJIOTHYEcKasi cucreMa Mpou3BoJcTBa pazdasneHHoi HNO3 nmon naBnenuem 7,3

aTM, KaK IpUMEP OpraHu3alrHr IPOLECCOB B OTACIbHBIX IPOMBIINUICHHBIX allllapaTax U B
XTC.

. [IpousBoacTBO cTpona. XuMuyeckas U QyHKIIMOHATbHAsI CXEMBI.
62.

[IpousBonactBo crtupona. DUMKO-XMMUYECKHE OCHOBBI W TEXHOJOTMYEcKas cXema
JErUIpUpOBaHUs 3TUIOEH30a.

[IpousBonactBo crtupona. DOUBMKO-XMMUYECKHE OCHOBBI W TEXHOJOTMYEcKas cXema
BBIJIEJICHUS CTUPOJIA U3 TIPOAYKTOB ACTUIPUPOBAHHUS.

[IpousBonuctBo crupona. Du3mko-xuMudeckoe OOOCHOBAHHME W TEXHOJIOTHMYECKas cXema
SHEProTEXHOJOTUYECKONU CUCTEMBI.

CoBpeMEHHbIE TEHJEHLUHUU B PA3BUTUM XHUMHUYECKOW TexHoyuoruu. llepcrnexkTuBHbIC
UCTOYHUKU CBHIPBS ¥ SHEPTHUU.

CoBpeMEHHbIE TEHJEHUMU B pPa3BUTUU XUMUYECKOM TexHoyiornu. HoBble XUMHKO-
TEXHOJOTMYECKHE MPOLIECCHI U CIIOCOOBI MOTYUYEHUS MPOAYKTOB.

Haunyuiive nqoctynHbie TEXHOJIOTUU.

cDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOIO AJOKYMCHTA, ABJIAKOHUICTOCSA

HEOTHEMJIEMO YaCThI0 OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBbl.
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8.3. CTtpykTypa n npuMepbl OWJIETOB ISl IK3AMEHA

IK3amen 110 AUCHUILINHE «OQ0WiAA XUMUYECKAS MEXHOI02UA» TIPOBOJUTCA B 6-0m 1N
7-0m ceMecTpe M BKIIOYAET KOHTPOJIbHBIE BOMPOCHI MO BCEM paszzenam paboueil mporpammbl
TUCLMIUIMHBL. buner ans sk3amena cocTOUT U3 3 BONPOCOB, OTHOCALIMXCS K YKa3aHHBIM
paszenam.

[Tpumep Ouneta Ui IK3amena:

«Ymeeporcoaron MuHHCTEPCTBO HAYKH M BbIcIero oopazosanus P®
Poccuiicknii XUMHKO-TEXHOJIOTHYEeCKHH YHUBEPCUTET
uMmenu JI.. MenaeeeBa
Kadenpa Oowenn xumuuecxkoii mexnonozuu

3aBeAYIOMHHA Kadeapoi
OXT

B.H. I'pyHckuii 22.03.01 Mamepuanogeoenue u mexHon02uu Mamepuaios

« »_ 2022w Jducnuniauna: Obuian xumuueckas mexHoaozus

buner Ne 1
1. Xumuuecknii mporecc. Ompenenenue. TexHolormdyeckue Tmokazarend SPPEKTUBHOCTH
XMMHYECKOI0 IIpoLecca.

2. OCHOBHBIC THUIIBI pPEAKTOPOB B XUMHUYECKOW TexHojorumu. Pabota peakTopoB B
NEPUOIMIECKOM U HEMIPEPHIBHOM PEXHMMax. Y CIOBHOE BpeMs NpeObiBaHUs. DyHKIMOHAIbBHbIC
3JIEMEHTHI peakToOpoB. [I[pUHIUIIBI MOCTPOSHHSI MATEMaTUUYECKONH MOJIEIH.

3. XTC mpousBoACTBa CEPHOM KUCIOTHL. XUMHYECKass U (yHKIHOHAIbHas cxembl. Dusnko-
XUMHUYECKHE OCHOBBI a0CcOpOIMM TPUOKCHAA cepbl. Peanm3arusi KOHIEHIIMH MHHHUMH3AIIH
OTXOJIOB
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9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pexomenayemas aureparypa
A. OcHoOBHas1 JIMTEpaTypa

1. beckop B.C. OOmias xumuyeckas TexHoyorus: Yd4eOHUK s By3oB. — M.: HKI]
"Axanemkuaura". 2005. — 452 c. (0a30Bblil y4eOHUK)

2. UrnarenkoB, B. . OO0mas xuMuyeckass TEXHOJIOTHS: TECOpHUs, MPUMEPHI, 3a7aun: yIeOHOe
nocobue ans akamemudeckoro OakamaBpuata / B. WM. UrnarenkoB. — 2-e u3a. — Mockaa:
N3narensctBo FOpaiit, 2019. — 195 c. — (bakamaBp. Axkanemuueckuit kypc). — ISBN 978-5-534-
09222-6. — Tekct: snexTpoHHbIH // OOpazoBarenbHas miaardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/427454 (nara obpamenus: 31.03.2022).

b. lonosiHuTeIbHAS JIUTEpATypa

1. Xapnamouau, X. O. OOmas XuMUYECKas TEXHOJIOTHS. MeTOH0J0rTus MPOSKTUPOBAHUS
XUMHUKO-TEXHOJIOTHYECKHUX TpolieccoB: yuebnuk / X. D. Xapmammuau. — 2-¢ u3f., nepepad. —
Cankrt-Ilerepoypr: Jlanp, 2022. — 448 ¢. — ISBN 978-5-8114-1478-9. — TekcT: »neKTpOHHBIH //
Jlanb: snekTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/213269 (nata
obpamenust: 31.03.2022). — Pexxum noctyma: s aBTOpU3. TOJB30BaTEICH.

2. O0mas xumudeckass TexHoyorusi. OCHOBHBIC KOHIENIMU MpoekTupoBanus XTC: ydeOHUK /
N.M. Kysnenona, X.O. Xapnamnuau, B.I'. MBanos, 2.B. YupkyHoB; nona pemakuuend X.O.
Xapnamnuau. — 2-e uza., nepepad. — Cankr-IlerepOypr: Jlans, 2022. — 384 ¢. — ISBN 978-5-
8114-1479-6. — Tekct: snekTpoHHbI // JlaHb: 3neKTpoHHO-OMOIMoOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/211571 (mara oGpamenusi: 31.03.2022). — Pexxum poctyma: mis
aBTOPU3. II0JIL30BATEIICH.

3. CemenoB I''M., Bsarkun IO.JI., JlaBunxanoBa M.I'., Banuypun B.M., I'pynckmii B.H.,
UrnarenkoB B.U., CyuxoBa E.B., Tapacenko T.A., democeeB A.Il. OOmas xumudeckas
TEXHOJIOTUSI. XUMUKO-TEXHOJIOTH4YecKue cucteMbl. JlabopaTopuslil mpaktukym. - M.: PXTVY um.

J.W. Menaeneena. 2017. — 112 c.

4. Banuypun B.U., UrnatenkoB B.U., Tapacenko T.A. Xumuyeckue npoueccbl U peakTOphbl.
CoOopHuk 3anay: yueobnoe mocobue. — M.: PXTY um. JI.1. MenneneeBa. 2017. — 68c.

5. Banuypun B.UM., I'pynckuii B.H. I'ereporennsie kaTaluTH4eCKUE IIPOLECCH B IIPUMEPAX U
3agauax. U.1 — M.: PXTY um. JI.1. Menneneena. 2016. — 32 c.

6. beckoB B. C., Banuypun B. U., UrnarenkoB B. U. OOmas xuMuueckas TEXHOJOTHUS B
Bompocax u orBerax. U.l.: meroguueckoe nocodue. — M.: PXTY um. J[.U. Mengeneena. 2011. —
83 c.

7. Banuypun B.U., UrnarenxoB B.U., UrnarenkoBa B.B., CyukoBa E.B. OOmas xumudeckas
TEXHOJIOTUSI B Bompocax M orBerax. U.2.: Mmerommueckoe mocoobue. — M.: PXTY um. J.U.
Meunneneena. 2016. — 64 c.
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9.2. PexomeHayeMble HCTOYHUKHN HAYYHO-TeXHHUYECKOH nHpopMannu

— Pa3gaTouHplil WILUTFOCTPATUBHBIN MaTEpUAIT K JICKLIHSIM.
— Ilpe3eHTanuu K JEKIUAM.
— MeTtoauyeckne peKOMEH IallUK 110 BBITIOJIHEHUIO JIA0OPATOPHBIX PaldoT.

Hay4uno-TexHU4YecKne KypHabl:

— «XKypnan npuknannoit xumun» ISSN 0044-4618

— XKypnan «Teopernueckrue 0cHOBBI XuMHUecKor TexHoaorum» ISSN 0040-3571
— JKypnan «Xumnueckas npoMbIIUIEHHOCTH cerofus» ISSN 0023-110X

9.3. CpeacrBa obecneyeHUs1 OCBOCHH S JUCIHUNIMHBI

Jns peanuzanmu  paboueil mporpaMMbl JUCHUIUIMHBI MOJATOTOBJICHBI  CIIEAYIOIINE
cpeacTBa 00eceueH sl OCBOSHUS TUCLIMITIINHBIL:

— KOMIIBIOTEpPHBIE IPE3CHTAIMN WHTEPAKTUBHBIX JeKiuid — 16 mTyk, (obuiee 4mcio
cnaitoB — 595);

— 0aHK TECTOBBIX 33aJaHMU JUISI TEKYLIEro KOHTPOJS OCBOCHMS AMCHUIUIMHBI (0Oriee
4quCi0 Borpocos — 150);

— 0aHK TECTOBBIX 3aJaHUU JJII UTOTOBOTO KOHTPOJIS OCBOCHHS JUCHUILIMHBI (0OIiee
yucio 6unetos — 50).

JIIs  OCBOGHUWS JUCHUIUIMHBI B JIUCTAHIIMOHHOM PEXUME IPEHOJaBaTeId MOTYT
HUCIIOJIB30BATh CJ'IC,Z[YIOH_II/IG Cpe,Z[CTBa KOMMyHI/IKaI_II/II/I CcO CTYI[CHTaMI/II
— DJIEKTpOHHAsI H”HPOPMaIIMOHHO-00pa3oBarenbHas cpena (QMOC);
— KOPIIOpAaTHUBHAS AJIEKTPOHHAS 1M0YTa;
— https://etutorium.ru/ — LMS eTutorium;
— https://zoom.us/ — LMS Zoom.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudpopmannonHyto HOJJIEPIKKY U3yUYCHUS JTUCLATUIMHBI OCYILLECTBIISIET
Nndpopmanmonno-oubnuoreunsiii unentp (MBL) PXTY wum. JA.U. MenneneeBa, KOTOPBIiA
obecrieunBaeT OOYYaIOIMIUXCS OCHOBHOM y4eOHOH, Y4YeOHO-METOAMYECKOM W Hay4YHOU
JUTEPaTypOi, HEOOXOIUMOHN AJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Gonmaa MBI Ha 01.01.2022 coctaBnser 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOH
JAUTEpATypoi B (hopMe MEeUaTHBIX U JIEKTPOHHBIX M3JaHMH, a TAaKXKe BKIIOYACT OQUIMAIbHbIC,
CIpaBOYHO-OMONMUOrpaduueckue, CrENUATU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOeKHBIC
nepuonuueckue u  uHbopmanmoHHeie  u3manus. WBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4varomuiicsi odecriedeH CBOOOTHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcsi JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreynoit cucteme (DbBC)
VYHuBepcuTera, KOTOpas COAEPXKHUT pa3IMuHble M3/aHUS 10 OCHOBHBIM H3Yy4aeMbIM
JTUCLUUIUTMHAM M C()OPMHUPOBAHA IO COTJIACOBAHMIO C MpaBooOanaTeNsiMu yuyeOHOW U ydeOHO-
METOAMYECKOH JINTEPATYPBHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
nHpopmarnmonHoro obcmykuanusi B B peanmn3oBana TeXHOIOTHUS DJIEKTPOHHOW IOCTAaBKH
JIOKYMEHTOB.
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[TonHpIl mepedeHb SIEKTPOHHBIX HMH(DOPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMbIX B
npoiiecce 00y4eHus, PeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTrBeTcTBHM ¢ y4eOHBIM IUIAHOM 3aHATHS MO TUCHUIUIMHE «O0wias xumuueckas
mexHon102uA» TPOBOAATCS B (OpME JEKINH, TPAKTHYECKUX 3aHATHI, 1a00opaTopHBIX padoT u
CaMOCTOSITENIbHON PaboThl 00yUaroIIerocs.

11.1. O6opynoBaHue, He0OX0AUMOe B 00pa30BaTeIbLHOM Ipolecce:

JleknyonHast y4eOHast ayAuTOpHUsi, OOOpYyAOBaHHAs MEJIOBOM JOCKOH U y4yeOHOMU
MeOenpro, ydeOHasi ayIquTopus ISl TPOBEICHHS NPAKTUYCCKUX 3aHATHH, 000pyJAOBaHHAsS
MEJIOBOHM JTOCKOM M y4eOHOUW MeOelbl0, KOMITBIOTEPHBINA 3all JJisi TMPOBEACHHS JTabOpPaTOpPHOTO
npakTukyma ¢ 14 pabounmu Mectamu U 14 mepcoHaTbHBIMU KOMITBIOTEPAMH.

11.2. YueOHO-HATASAAHbIE TOCOOHUS:
[Ipe3eHTanuu JIEKIIMOHHOTO MaTepraa.

11.3. KoMmnb1oTepbl, HHPOPMANUOHHO-TEJIEKOMMYHHUKAIUOHHBIE CETH, ANINIAPATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:

Jlnist caMOCTOSATENIbHOM paboThl KaxIblii 0OydYaloluiics B TEYEHHE BCEro mepuoja
oOyueHus oOecreyeH WHAWBUIYaIbHBIM HEOIPAHUYEHHBIM JOCTYIIOM K HECKOJbKUM
3JICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM  (RJICKTPOHHBIM OWUOJIMOTEKaM), COJEpIKalluM BCe
U3JIaHUS OCHOBHOM JIMTEpaTypbl, MepedyHcleHHble B paboueil mnporpamme AUCHMILIAHBL,
c(hOpMUPOBAHHBIM Ha OCHOBAHUHU MPSIMBIX IOTOBOPHBIX OTHOIICHUH € TIPaBOOOIa1aTEISIMH.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe U HH(POPMALIMOHHBIE PECYPCHI:

HNHpopMalMOHHO-METOIUYECKHE MaTepualibl: y4yeOHble IOCOOHMS MO JUCIUILIUHE,
METOAMYECKHE PEKOMEHJAMM K TPaKTHUECKUM 3aHATHAM; pa3fgaTOuHbBId MaTepuan K
JEKIIMOHHBIM KypcaM; 3JIEKTPOHHBIC YUeOHbIC H3/1aHUsI.

DJNEeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpPCHL: SIEKTPOHHBIE MPE3CHTAMH K paszenam
JIEKIIMOHHBIX KypCOB; y4eOHO-METOANYeCKUe pa3paboTku KadeIphl B HICKTPOHHOM BHJIE.

11.5. IlepeyeHb JJMIEH3HOHHOIO IPOTPAMMHOIO0 00ecIeYeHHUsI:

PexBu3HUTHI Cpok okoOHYaHUS
HanmenoBanue KonunuectBo N
Ne n/mt JI0TOBOpa . NeNCTBUS
MPOTPAMMHOTO IPOAYKTA JIMICH3UM
MOCTaBKHU JIATIEH3UA
KonTpakt Ne 62-
! Profe\lglg?czf (?}élrluine 649A/2013 14 Oeccpouro
or 02.12.2013
12 mecsmeB
. (exxerogHOE
Si?lsrli)te rs?;{%iiigg:_ Kontpakt Ne 28- MIPOJITICHUE
2 Y AL DRSHEC 359A/2020 ot 14 TOIIHCKH ¢
CrannmapTtHeiid Russian
Edition. 26.05.2020 MpaBoOM Mepexoia

Ha OOHOBIIEHHYIO
BEPCHUIO TIPOYKTA
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12. TPEBOBAHHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HaunmeHoBaHue
MoayJiei

OcCHOBHBIE IIOKA3aTeJIH OLEHKH

@DopMBbI U METO/bI
KOHTPOJISI H OLEHKH

Pa3zgen 1.

Xumuueckass TEXHOJIOTHS U
XUMHUYCCKOC ITPOU3BOJACTBO

Bnaem:

- METO/IOJIOTHIO MCCIIeI0BAaHUS
B3aMMOJCHCTBUA XUMHUYECKUX
NpeBpalleHUi U SBICHUN IepeHoca Ha
BCEX MAaCIITA0OHBIX YPOBHSX.

Ymeem:

- paccuMTaTh OCHOBHBIE
XapaKTePUCTHKH XUMHIECKOTO
nporiecca,

- OIICHUTH TEXHOJIOTHUECKYIO
3¢ (PEeKTUBHOCTH TPOU3BOJICTBA.

Braoeem:

- MeToIaM1 aHain3a 3 (HEKTUBHOCTH
paboThl XMMHYECKUX MTPOU3BOJICTB.

O11leHKa 3a DK3aMeH

Pa3znen 2.

TeopeTnyeckre OCHOBBI
XUMHYECKHX MPOLECCOB U
PEaKkTopoB.

3naem:

- OCHOBBI TEOPUU XUMHUYECKUX
NPOIIECCOB U PEaKTOPOB;

- METOIMKY BBIOOpA peakTopa u
pacudéra nporecca B HEM;

- OCHOBHBIE PEAKIIOHHBIE MTPOIECCHI U
PEAKTOPhI XUMUYECKON TEXHOJIOTHH.

Ymeem:

- paCCYHUTBIBATH OCHOBHBIC
XapaKTCPUCTUKHU XUMUYICCKOI'O
Ipouecca,

- BBIOMpATh APGEKTUBHBINA TUTT
peakropa;

- OIIPENIENATh TapaMeTpbl HAWITyqIIei
OpraHM3alMy IIPOLECCa B XUMHUYECKOM
peaxTope.

Braoeem:

- METOJIJaMHU pacueTa u aHauza
MIPOIIECCOB B XUMUYECKUX PEAKTOPAX,
OTIpeAEICHUS TEXHOIOTUUECKUX
MoKa3aTeicit;

- METOJIaMH BBIOOPA XUMHUYECKUX
PEeaKTopoB.

OrieHKa 3a KOHTPOJBLHYIO
paboty Ne 1

Onenka 3a 1abopaTOpHBIN
MPAKTUKYM

O1leHKa 3a DK3aMeH
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Pa3znen 3.

XUMHYECKOE TTPOU3BOJICTBO,
KaK XUMUKO-
TEXHOJIOIMYEeCKas CUCTEMA
(XTC).

3naem:

- OCHOBHBIE TIPHHIIHITBI OPTaHU3aIIH
XHMHUYECKOTO ITPOM3BOICTBA, €TO
UEePAPXUIECKYIO CTPYKTYPY, METOIBI
oteHKH d(h(HEeKTHBHOCTH
NPOH3BO/ICTBA.

Ymeem:

- BBIOMpATh PALIMOHATBHYIO CXEMY
MPOU3BOCTBA 3a/IaHHOTO MPOJYKTA.

Braoeem:

- METOJIaMH pacyeTa U aHajan3a
MPOIIECCOB B XUMUYECKHUX PEAKTOPAX,
OTpeJIeTICHUS] TEXHOJIOTUIECKUX
MoKa3aTejIicii.

OrieHKa 3a KOHTPOJLHYIO
paboty Ne 2

O1eHKa 3a dK3aMeH

Pazpgen 4.

HpOMI:IH_IJ'IeHHBIe
XUMHUYCCKHUE ITPOU3BOACTBA

Bnaem:

- OCHOBHBIC XUMHUYCCKHEC
IMPOMU3BOJACTBA.

Ymeem:

- BEIOUPATH PAIMIOHAIEHYIO CXEMY
IPOW3BOJICTBA 33/IaHHOTO TIPOYKTa,;

- OLIEHUBATh TEXHOJIOTUIECKYIO
3¢ (HEeKTHBHOCTH TIPOU3BOJICTBA.

Braoeem:

- MeToIaMu aHam3a 3 HEKTUBHOCTH
paboThl XUMUYECKHUX ITPOU3BOJICTB.

OrieHKa 3a KOHTPOJBLHYIO
paboty Ne 3

Orenka 3a 1abopaTOpHBIN
PAKTHKYM

O1leHKa 3a DK3aMeH

Pazpgea 5.

COBpeMeHHI:Ie TCHACHI WU B
pa3sBUTHUHA XUMHUYECKOHU
TCXHOJIOTHHU

3naem:

- OCHOBHBIE TIPUHIIUIIBI OPTaHU3AIHN
XHUMHUYECKOTO MPOU3BOJICTBA, €T0
UEePAPXUIECKYIO CTPYKTYPY, METOIBI
o1eHKH Y (HEKTHBHOCTH MPOU3BOJICTB;

- OCHOBHBIE XUMHYECKHUE
IIPOU3BOJICTBA.

Ymeem:

- BBI6I/IpaTB palluOHAJIbHYIO CXEMY
IMPOMU3BOJACTBA 3aIJaHHOT'O IMTPOAYKTA,

- OIICHUBATh TEXHOJIOTHYECKYIO
3¢ (PEeKTUBHOCTH TPOU3BOJICTBA.

Braoeem:

- MeToIaMu aHam3a A HEKTUBHOCTH
paboThl XUMHIECKUX TIPOU3BOJICTB.

O1leHKa 3a DK3aMeH
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13. OCOBEHHOCTH OPI'AHU3AIIMU OBPA3OBATEJIBHOI'O TPOUHECCA JJISA
NHBAJINAOB N JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne WHBAIMAOB U JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allMid ¥ OCYIIECTBIEHHS 00pa30BaTENbHOM JEATEIbHOCTU
110 00pa30BaTeNIbHBIM IIPOrpaMMaM — IporpammamM OakanaBpHara, MporpaMMaM CIELUAINTETa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 06.04.2021 Ne 245);

— IlonoxeHueM O TOpsAKE OpraHu3alMl W OCYLIECTBIEHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BhICHIEr0 O0pa3oBaHUS — Iporpammam
OakanmaBpuaTta, IporpaMMaM CHCIHAINTETa, NporpaMmamM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3aluu 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4yeHHMs WHBAJIWAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIETO O00pa3oBaHMA, B TOM YHCIE OCHALICHHOCTU
o0pa3oBaTenpHOro npolecca (yTBep:KIeHbI 3amecTuTenieM MuHncTpa o6pa3zoBanus U Hayku PD
A.A. KiiumoBeiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«06maﬂ XUMUUECKaA MEXHOI102UA»

OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
22.03.01 Mamepuanogeoenue u mexHon02uu Mamepuaios

®opma o0yuyeHUs: ouHaA

Howmep
OcHoBaHUE BHECEHUS
U3MEHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MPOTOKOJ 3aCeIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOTO
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 1.
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MuHKMCTEepCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepauuu
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1. HEJIb ¥ 3AJJAYY JUCHUTLINHBI

IIporpamma  cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusmMu  DenepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakandaBpuar
110 HanpaBJIeHUIO TOATOTOBKU 22.03.01 Mamepuanoseoenue u mexHoi02uu mamepuanos
(®IroC BO), pexomenmanusiMu MeETOIUYECKOM KOMUCCHU ¥ HAKOIUICHHBIM  OIBITOM
IpenojaBaHus JUCLIMILINHBI Kageapoi Oowen Xumuueckou mexuonozuu
PXTY um. JI.. MenpeneeBa. IIporpamma paccunTaHa Ha W3y4EHHE JUCLUIUIMHBI B TCUYCHHE
00H020 CeEMeCTpa.

JucuumuHa «Cucmemsbl ynpaenieHus XumMuKo-mexHo102U4ecKUMU npoueccamuy
OTHOCHUTCSI K 00s3aTeJIbHOM 4YacTH AMCLUMIUIMH ydeOHoro IuiaHa. [Iporpamma AuCHUIUIMHBI
IpernonaraeT, 4Yro oOydaromMecss UMEIOT TEOPETUYECKYI0 U IMPAKTHUECKYI0 MOJTOTOBKY B
00JlacTH MaTeMaTUKH, (DU3UKH, MPOIECCOB U amlapaTOB XWMHYECKOW TEXHOJOTHH, OOIein
XUMUYECKOU TEXHOJIOTHUH.

Heab qucuMnIMHBI — 1aTh 0a30BbI€ 3HAHUA 110 TEOPUU CUCTEM YIPABICHHUS XUMHKO-
texHosiornyeckumu npoueccamu (CY XTII), npuBuTh HaBbIKK ¥ yMeHuUs aHasn3a ceorctB X111,
KaK OOBEKTOB yNpPaBJIEHUS U IPAKTUYECKOIO IPUMEHEHUS TEXHUUECKUX CPEACTB YIPaBICHUS.

3aga4yu AUCHMILINHBI:

— O3HAKOMJICHHE C OCHOBHBIMM IIOHATHAMH TEOPHUHM AaBTOMATHYECKOIO YIIPABICHUS
TE€XHOJIOTMYECKUMH MIPOLIECCAMU;

— pa3BUTHE NPEIACTABICHUNM O COBPEMEHHBIX METOAAX AaHAIM3a CTaTUYECKUX W
JUHAMUYECKUX XapaKTEPUCTUK XUMHUKO-TEXHOJIIOTHYECKOTO Mpoliecca Kak 00bEKTa YIPaBICHHUS;

— 03HAKOMJIEHHE CO CTPYKTypaMu U (YHKLIHSMHU CUCTEM aBTOMATHUYECKOTO YIpaBIICHUS,
METOJAMHU U 3aKkOoHaMH yrpasieHus XTII;

— Pa3BUTHE CIIOCOOHOCTEH K aHAJIM3y U CUHTE3Y CHCTEM aBTOMATHYECKOIO YIpaBJICHUS
XTII;

— H3yYeHHUe CTPYKTYp M (PyHKIHMI CHCTEM aBTOMATHYECKOTO yNpaBJIEHUS, METOJIOB U
3akoHOB ynpasiyenus XTII;

— O3HAKOMJICHUS C METOJIaMU aHAJIN3a U CHUHTE3a CUCTEM aBTOMAaTHYECKOIO YNPaBICHUS
XTII v nporHO3MPOBaHUS Ka4eCTBA UX (PYHKIIMOHUPOBAHUS;

— 03HAKOMJICHHS] ¢ OCHOBHBIMM THIAMU (PYHKLMOHAIBHBIX YCTPOHCTB MHPOPMALMOHHO-
n3mepurenbHbix cucrem XTII;

— U3y4YEHHE aBTOMATUYECKHUX MH(POpPMALMOHHO-U3MepuTenbHbiXx cucteM XTII, meTonos
U CPEJICTB IMAarHOCTUKH U KOHTPOJIS, aHAJIN3a TOYHOCTU U HAZEKHOCTH UX paboThI;

— M3y4YE€HUE OCHOB MPOEKTUPOBAHUS aBTOMAaTUUECKUX cucteM ynpasieHus XTII;

— IPUOOPETeHNs YMEHUS TPAMOTHO CTAaBUThH 3a1aun ynpasieHust XTI

JqucuumuHa «Cucmembl ynpaenieHus XumuKo-mexHo102U4ecKUMU npoueccamuy
npenogaercs B 8-om cemectpe. KOHTpob yCrieBaeMOCTH CTYAEHTOB BEAETCS IO MPUHSITOU B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PaGouas mporpamMma AUCHMIUIMHBI MOXET OBITh peaJu30BaHAa C IMPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHH M HJIEKTPOHHOTO OOyYeHHsS MOJHOCTHIO WU
YaCTUYHO.



2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIIUIIJIMHbI

N3yuenne NUCHMIUIMHBI HAMPaBICHO Ha MPUOOPETCHHE CICAYIOMNX KOMIETeHUHHd M
HHAUKATOPOB UX JOCTUKEHUS:

OomenpogeccHOHATbHBIX KOMIIETEHIIUI U HHAUKATOPOB UX TOCTUKEHHUS:

HaumenoBanue
Konx n HaumeHoBaHue Kon n nanmMeHoBaHue UHIMKaTOpa
KaTeropuu (TpyIibl)
OIIK noctmxenus: OITK
OIIK
OIIK-6.1.
3HaeT OCHOBBI SKOHOMUYIECKOH 3P PEeKTUBHOCTH
1 0€30MacCHOCTH TEXHUYECKHE PEIICHUS MPH
TUTAHUPOBAHUH DKCIIEPUMEHTOB U pa3paboTKe
OIIK-6. TEXHOJIOTHH.
CniocobeH mpuHUMATh
000CHOBaHHBIC OIIK-6.2.
TEXHUYECKUE PCIICHUS B | YMEET OMPeeNaTh MepeucHb 000pyA0BaHHS Ha
. npodecCHOHANTEHON MPOM3BOJICTBE U B JTA0OPATOPHUH
[Ipunstre pemeHuit pod P A paTopHH,
JIESATSIILHOCTH, obecnieunBatoiee Oe3omacHoe u 3G (HEKTUBHOES

BBIOUpATH 3 PEKTUBHBIC
u Oe3oracHble
TEeXHUYIECKUE CPE/ICTBA
TEXHOJIOTHH.

MPOU3BOJACTBO WJIN MPOBECACHUC SKCTICPUMCHTOB.

OIIK-6.3.

Brnageer HaBbIkamMu IPUHATHS 000CHOBAHHBIX
TEXHUYICCKUX PEIICHUH B podheCcCHOHATBHON
NEeATEILHOCTH, BbIOOPa () (hEeKTHBHBIX U
0€30MaCHBIX TEXHHUUYECKUX CPEIICTB U
TEXHOJIOTHH.




B pesynbrare n3yueHus AUCUMILTUHBI CTYIEHT OakagaBpHuara JOKEH:

3namo:

— OCHOBHBIE IIOHSITHSI TEOPUU YTIPABJICHMUS,

— CTaTMYECKUE U AMHAMUYECKUE XapaKTEPUCTUKN OOBEKTOB YIIPABICHMUS;

— OCHOBHBIE BHUJBI cHCTeM aBTromarudeckoro ympasieHuss (CAY) u  3aKoHBI
peryaupoBaHus;

— tunoBble CAY B XUMHUYECKOW TPOMBIIIJIEHHOCTH;

— METO/Ibl ¥ CPE/ICTBA U3MEPEHHSI OCHOBHBIX TEXHOJIOTHYECKUX MTapaMETPOB;

— ycroitunBocts CAY;

— OCHOBHbIE TIOHATHS O HenuHeHHblx CAY, penerHbIX CcucTeMax, JOTHYECKUX
IrOpUTMax yIpaBJIEHUs, aJalTUBHBIX U ONITUMAJIbHBIX CUCTEMAX yIPABICHUS.

Ymemn:

— OIIpeNeNATh OCHOBHBIE CTATUYECKHE W JUHAMUYECKHE XapaKTepUCTHUKU OOBEKTOB
yIpaBICHUS;

— BBIOMPAThH PaIlOHAIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJIOTHYECKOI0 MPOIecca;

— olleHuBaTh ycTounBocTh CAY;

— BBIOMPATh KOHKPETHBIC TUITBI IPUOOPOB 1y1st AruarHocTuku X T11.

Braoemy:
— METOJaMH TEOPUU aBTOMATUYECKOTO PETYIMPOBAHUS, OPraHU3AIMU M pacuéTa CHUCTEM
ONTHMAJILHOTO YIIPABJICHUS MPOIECCAMH XUMHYECKON TEXHOJIOTHH.



3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

Bun yueOHoii padoTbl

O0BbeM JUCHUTIINHBI

3E Axkan. | Actp.
4. 4.

OO0mas TPy10€eMKOCTh 1M CHUIITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48 36
Jlexun 0,433 16 12
[Tpaktuueckue 3ausrus (113) 0,433 16 12
JlabopaTtopusie paboTs (JIP) 0,433 16 12
CamocrosiTeibHas padoTa 2,67 96 72
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 2,67 96 72
Bua koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nTOroBoro KOHTpoOJIst IK3aMeH




4. COAEP KAHUE JUCHHUIIJINHBI
4.1. Pa3ngesl AMCHUILINHLI H BUABI 3aHATHI

AKaneM. 4acoB

]‘1\2’1 Pa3zgen nucuMnmInHbI Bcero Jek 113 JIP CP
Pa3gen 1. OcHOBHBIE MOHATHA

1. | ynpaBjieHUs] XUMHKO- 20 3 2 2 12
TEXHOJOTNYeCKHMHM MPOIECCAMH.

3 Pa3znen 2. OcHOBBI TeOpUU 44 3 8 4 24
ABTOMATHY€CKOI0 YNIPABJICHUS.
Paznen 3. U3MepeHune TEXHOJIOTHYECKHX

3. | mapaMeTpoOB XHMHKO- 38 3 2 4 28
TEXHOJIOTH4YEeCKOT0 mpouecca.
Pa3nea 4. OcHOBBI NPOEKTHPOBAHUS

4, | ABTOMATHYECKHX CHCTEM YNpaBJIeHHs 42 2 4 6 32
XMMHKO-TEXHOJIOT H4eCKUMH
npoIeccamm.
HUTOI'O 144 16 16 16 96
IK3aMeH 36
HUTOTI'O 180




4.2. Conep:xanue pa3iejioB TUCHUIINHBI

Paszpnen 1. OcHOBHBIC MOHATHS ylpaBJIeHUA XHMHKO-TEXHOJIOTHYEeCKUMU
Npoueccamm.

3Ha4YeHNEe aBTOMAaTUYECKOr0 YIPABICHUS JUIsl PA3BUTUS XUMHUUYECKOW TPOMBIIUIEHHOCTH.
Oco0OeHHOCTH  yMpaBiICHHUS XUMHYECKHM MPEINPHITHEM W  XUMHUKO-TEXHOJIOTUYECKUM
npoueccoM. TexXHUKO-3KOHOMHYECKH 3(P¢deKkT BHEIAPEHUS aBTOMAaTH3UPOBAHHBIX CHCTEM
ynpaBineHusi. Ponb cucreM ynpaBieHHs B 00ecliedeHWH Oe30MacHOCTH XUMHYECKOTO
IIPOU3BOJICTBA U OXpaHbl OKpYsKaromiei cpenbl. OCHOBHBIE TEPMHHBI M onpeneneHus. Mepapxus
ynpapneHusi. OCHOBHBIE TPUHIUINBI yopaBieHus. Krinaccudukamuss CUCTeM yIpaBlICHUs
®yukuoHanbHas cTpykrypa CAY. IlokazaTenu kadyecTBa ynpaBieHHUS.

Pasnea 2. OcHOBBI TeOPHH ABTOMATHYECKOI0 YIIPABJICHHS.

Marematnueckue monenu CAY. lunamudeckue xapakrtepuctuku CAY. Ucnonb3zoBanue
ONepalMoOHHOro ucuuciaeHus st ananuza CAY. TumnoBble nTMHAMUYECKUE 3BEHbs. BpeMeHHble
U YaCTOTHBIE XapaKTEpPUCTUKH. OKBUBAJCHTHbIE MpPeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth nauHeHHBIX CAY ¢ oOpaTHO# cBs3pio. Kimaccugukaiys 1 OCHOBHBIE CBOICTBa
00BEKTOB ympaBieHHUs. MeToabl OINpeAeseHUs] CBOMCTB OO0BEKTOB YyIpaBieHus. OCHOBHBIE
3aKOHBI PETyIUpOBaHUsA. BBIOOp 3aKoHA PETyJIUPOBAHHUS W OMPEICICHHE ONTUMAIbHBIX
[apaMeTPOB HACTPOMKH MPOMBIIIJIEHHBIX PETYISTOPOB.

Pasnen 3. U3mepeHne TeXHOJIOTHYECKHX IapaMeTPOB XMMHMKO-TEXHOJIOTHYECKOIo
npoiuecca.

locynapcTBeHHass cuUCTeMa MPOMBIIUICHHBIX NPUOOPOB M CPEICTB aBTOMATHU3AIIHH.
OCHOBHBIE TEpMHHBI W OMNpeAeieHUsT MeTpojioruu. Metoasl u3Mepenuil. Cpeacrtsa
U3MEPUTEIIBHOM TEXHUKHM, HX CTAaTUYECKHME MW JIUHAMU4YecKue cBoicTBa. Illorpemnoctu
n3mepennii. CriocoOwl nepegaun nHGopManuu Ha pacctosHue. OpraHu3anus TUCTAHIIMOHHON
nuarHoctukn  XTII. M3MepeHune OCHOBHBIX TEXHOJIOTMYECKUX IIapaMETpPOB: JIABIICHHS,
TEMIIEpaTypbl, pacxo/la U KOJMYECTBA, YPOBHS XKUIKOCTH M CHITyYHX MATEpHAJIOB, COCTaBa U
(U3UKO-XMMUYECKIX CBONCTB BEIIECTB.

Paznen 4. OcHOBbI MNPOEKTHPOBAHUS ABTOMATHYECKMX CHCTEM YIpPaBJIeHUA
XHMHUKO-T€XHOJIOTHYeCKUMHU MPOLecCaMM.

Ocob6ennoctu  ympaineHuss XTII. Texumueckme cpenctBa CAY. OcHoBHBIE
Pa3HOBUAHOCTU YIPABIISIIOUIUX YCTPOUCTB. TUIBI, XapaKTEPUCTUKU U PACUET UCTIOJIHUTEIIBHBIX
MEXaHHU3MOB U peryaupyronux opraios. OdopmiieHue NpoeKTHOro 3aJaHus Ha aBTOMAaTH3aLUIO
TEXHOJOTMYECKOro mpoiiecca. BeIOop Touek n3MepeHusi, KOHTPOJIS, YIPABIIEMbIX TapaMeTPOB U
yHOpapisomux BozaeicTBuil. CTaHgapThl W YCIOBHbIE O0O3HAUEHUS ISl TEXHOJOTHYECKHX
cxeM. OcHoBHble cBefieHns 00 ACY TII B xumuueckoit npomeinuieHHocTH. [Ipumepsr ACY TII
B XMUMHMYECKOW NMPOMBINUIEHHOCTH. OCHOBHBIE BBIBOJIBI 110 Kypcy. COBpEMEHHBIE TEHJICHIIUH B
pazButuu CY XTII.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

Ne B pesyinbrare 0CBOCHUS AUCLUIUIMHBI CTYACHT JIOJIKEH: Pa31zlen Pa32zlen Pas?)/:[en Pasi[en
3HaTh:
1 | OCHOBHBIE NOHSTHSI TEOPUU YIIPABICHMUS; + + + +
2 |craTMyeckue U TMHAMHUYECKHE XapaKTEPUCTUKH OOHEKTOB YIIPABJICHHS; + + + +
3 |ocHoBHbIe Buabl CAY 1 3aKOHBI pEryJIMpOBaHUS; + + +
4 |Tunossle CAY B XUMHUYECKOI POMBIIIEHHOCTH; + + + +
5 |MeToAbl ¥ CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOITMYECKUX APAaMETPOB; + +
6 |ycroituuBocth CAY; + + +
- |OCHOBHbIE OHATHS O HennHeHbIX CAY, peneiiHbIX cucTeMax, JOTHYeCKUX allrOpUTMax n n .
YIIPaBJICHUS, aJAITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUS.
YMmerb:
8 |ompenensiTh OCHOBHBIC CTATUYECKUE M TUHAMUYECKHUE XapAKTEPUCTUKU O0OBEKTOB YIIPABICHHUS, + + + +
9 |BbIOMpATh PALIMOHAIBHYIO CHCTEMY PETYIMPOBAHUS TEXHOJIOTHUECKOTO MPOIIecca; + + + +
10 |ouenuBath ycrounBocTh CAY; + + +
11 |BbIOMpaTh KOHKPETHBIE TUIIBI TPUOOPOB aiisi fuarHoctuku XTI + +
Baagern:
|p |METOaMu TEOpHM  ABTOMATHYECKOTO PEryJIMpOBaHUA, OpraHusald pacdy€ra cuCTEM n n n .

OINITUMAJIBHOT'O YIIPABJICHHUA ITPOLECCaMU XHUMHYSCKON TEXHOJIOTHH.




B pe3ynbrare ocBOSHUS TUCHHUTUIHHBI CTYJCHT JOJKSH MPUOOPECTH CIEIYIOIINE 00UuienpodheccuonanbHbvle KOMIETEHIINN U UHIUKATOPHI UX

JIOCTUKCHHUSI:
Kox 1 HauMeHoBaHMe MHAUKATOpPA HocTH:keHuda | Pasgen | Pasmen | Pasgen Paznen
Koa n naumenoBanue OIIK P . . ! .
OIIK 1 2 3 4
OIIK-6.1.
3HaeT OCHOBBI SKOHOMHUUYECKON 3 PEeKTUBHOCTH U
13 0€30IaCHOCTH TEXHUIECKUE PEIICHHS TIPH + + + +
IUTAHUPOBAHUH IKCIIEPUMEHTOB U pa3paboTKe
TEXHOJIOTHH.
OIIK-6.
OIIK-6.2.
CriocoOeH nMpuHUMAaTh 00OCHOBaHHBIE
. YMeer onpeaensaTh epedeHb 000py/I0BaHUS Ha
TEXHUYECKHE pellieHUs B MPOHeCCHOHATBHOM
14 MPOM3BOJICTBE U B 1a00OPATOPUH, 00SCTICUHBAIOIICE + + + +
JIEATSIIBHOCTH, BBIOUPATh 3P (PEKTUBHBIC U
Oe3omacHoe 1 3PPEKTUBHOE TPOU3BOICTBO UITH
0e30macHbIC TEXHUYECKHUE CPEICTRA U
TeXHOTOTHH MPOBEJICHUE YKCIIEPHUMEHTOB.
' OIIK-6.3.
BrnasieeT HaBBIKAMU MPUHSATHS 000CHOBAHHBIX
15 TEXHUYECKUX PEIIEHUH B IPOPeCCHOHATBHOM + + + +

JIEATSIIbHOCTH, BBIOOpa 3D (HEKTHUBHBIX U 0€30MaCHBIX
TEXHUYECKUX CPEICTB M TEXHOJIOTHH.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS

Ne /it Ne pasnena TeMbl MPaKTUYECKUX 3aHATUN Yacsl
JUCHUIIINHBI

JlnHaMuYeCcKre CBOMCTBA 0OBEKTOB
yrpaBiieHUs1. MoJenu yCTOMYMBBIX

1 1,2 (amepuomyecKux, KoneOaTebHbIX), 3
HEUTPATBHBIX U HEYCTOWYUBBIX OOHEKTOB
yIpaBJeHUsI.
Onpenenenue napameTpoB MaTeMaTUYECKOM

2 1,2 MOZEJIX 110 IEPEXOJHON XapaKTEPUCTUKE 3

00BEKTa YIIpaBJICHHUS.

CtpyKTypHBIE CXeMbI. TUTIOBBIE COCTUHEHUS
3 2,4 IUHAMHYECKUX 3BEHLEB. DKBUBAJICHTHBIEC 3
peoOpa3oBaHUs CTPYKTYPHBIX CXEM.
YcroitunBocTh mHEHHBIX CAY ¢ 00paTHOI
4 2,4 cBsa3bto. Kpurepun ycroiiunsoctu CAY. 4
Pacuétr CAY Ha yCTOMYMBOCTb.

Br10op 3aK0oHa peryaupoBaHus, HCXOIS U3
CBOMCTB 00BEKTA YMPaBICHUS U TPEOOBAHUH K
5 2,4 KauecTBy ynpasieHus. Onpenenenne 3
ONTUMAJIbHBIX MTApaMETPOB HACTPOIKHU
MIPOMBIIIJICHHBIX PETYISITOPOB.

6.2 JlabopaTopHbIe 3aHATHSA
B mpakTtukym Bxoaut 3 paboThl U3 4, ykazaHHBIX B Tabnuie. MakcUMaabHOE KOJTUYECTBO
0aJTOB 32 BBHIMOJHEHHE JIA0OPATOPHOTO MPAKTUKyMa cocTaBiisieT 30 6amoB (MaKCHMaJIBHO T10

10 6annoB 3a KXY padboTy).

[Tpumeps! 1abopaTOpHBIX PadOT U pa3aeibl, KOTOPbIE OHU OXBAaTHIBAIOT

Ne Ne pasena HaumenoBanne 1abopatopHbIX paboT
/11 IUCIAIUINHBI
CraTnueckue U JMHaAMUYECKUE XapaKTePUCTUKU CHCTEMBI
1 1,2,3,4 perynupoBanus. HacTpolika cucTeMbl aBTOMaTHYECKOTO
perynupoBaHus pacxoaa ¢ npumerHenuem 1N [-perynsaropa.
2 1,2,3,4 CucreMbl peseiHOTO peryJaupoBaHus ypOBHSI.
3 123 4 Co3naHue cucTeMbl peryJIMpoBaHus 1aBiIeHUs Ha 0a3e U3MepUTENs-
CT7 perynsitopa OBEH TPM210 u SCADA-cucremsl TRACE MODE.
4 1.2.3.4 Hacrpoiiku mudposoro perynstopa temneparypsl TEPMOJIAT
CT 25K5 npuMeHUTENBHO K CUCTEMAM PETYJIUPOBAHMSI TEMIIEPATYPBHI.
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7. CAMOCTOSATEJIbBHASA PABOTA

CamocrodrenbHas paboTa IPOBOJUTCA € LENbI0 YIIyOJeHUs 3HAaHUH MO JUCLUIUIMHE U
IpeyCMaTPUBAET:

— U3yYEHHUE JIKLIMOHHOI0 MaTepralia U yueOHUKA M0 JUCLUIUINHE;

— MOATOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX pa0OT 110 MaTepraty AUCIUILTUHBL;

— MOATOTOBKY K caue 9K3ameHa 1 1ab0paTOPHOTo NMPaKTUKyMa IO AUCLUILINHE.

[TnanupoBaHre BPEMEHH Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOAWMOrOo Ha HU3ydYeHHE
JUCLMIUIMHBI, CTYACHTaM JIydlle BCEro OCYIIECTBIATH HAa BEChb MEPUOJ] H3Y4YCHHS,
IpelycMaTpuBasi IpPU STOM PETYJIPHOE IOBTOPEHHE IPOMIEHHOr0 Marepuaina. Marepual,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMAX, HEOOXOAMMO pETYJSPHO JOMNOJHATh CBEICHUSIMH U3
JUTEPATypPHBIX HCTOYHUKOB, TIPEACTABICHHBIX B paboueil mporpamme.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMA JUCIUAIIJINHDbI

CoBoKkymHasi OIlIEHKa [0 MAWCUWIUIMHE CKJIQIbIBACTCS W3 OILEHOK 3a BBITIOJHEHUE
KOHTPOJBHBIX paboT (MakcuMmasbHas oueHka 30 OamioB), J1abOpaTOpPHOrO MPAKTUKyMa
(MakcuMarnbHas oreHka 30 0ayioB) M UTOTOBOTO KOHTPOJIA B (hopme Ik3amena (MakCUMaIbHas
orieHka 40 6annos).

8.1. HpHMepr KOHTPOJIBHBIX BOIIPOCOB JIfl TEKYIIECIr0 KOHTPOJHA OCBOCHUA TUCHUILJIMHBI

JUisi TEeKyIIero KOHTPOJS MperycMOTPeHO 3 KOHTPOJBHBIX pPabOTh.. MakcuManbHas
OIICHKA 3a KOHTPOJIbHBIE PaboThl cocTaBisieT 10 GamioB 3a mepByro U 15 6amioB 3a BTOPYIO U
TPETHIO.

JUisi TEeKyIIero KOHTPOJS MperycMOTPeHO 3 KOHTPOJBHBIX PabOThL. MakcuManbHas
OIICHKA 32 KOHTPOJIbHBIE pad0THI cocTaBisieT 10 6aioB 3a KKyl KOHTPOJIbHYIO padoTy.

Pa3znesn 2. Ilpumep koHTpoJIbHOI padoTrbl Ne 1. MakcumanbHasa oneHka — 10 0ayios.
KonTpoasHas padora cogepxut 3 Bompoca, 4 0a/uia 3a nepBblid Bonpoc, no 3 6ajuia 3a
BTOPOi ¥ TPETHH BONPOCHI.

1. KoHLeHTpalus poyKTa PeakIiuy Ha BBIXOJE U3 PEAKTOpa ¢ MEIIANKOH (¢, MOIb/M’) 3aBHCHT
OT pacxojia moaBaeMoro B peaktop peareHTa (F, Kr/MuH) B COOTBETCTBHH C YPaBHEHUEM:

5 de(T)

drt

I/le TOCTOSIHHASL BpEMEHH U BpeMsl 3ama3/IbIBaHMsI JaHbl B MUHYTAaX.
Onpenenure, Kak OyIeT MEHSATHCSA KOHIIGHTpAlUs TPOAYKTa (c¢), TOCIEe CTYNEeHYaToro
M3MEHEHHUs pacxoja peareHra oT 3 KI/MHH 10 5 KI/MHH, €CIIU Nepe]l STUM PEeaKTop HaXOAUJICS B
CTAaTHYECKOM pexuMe (Co HAWTH W3 YpaBHEHMs CTaTUKH). HapucyiTe COOTBETCTBYIOIILYIO
KPUBYIO OTKJIHKA.
[Ipu pemennu He0OXOIUMO TIPEOOPA3OBATH UCXOHOE YPAaBHEHUE K YPABHEHUIO B OTKJIOHEHUSIX
OT TEpPBOHAYAJIBHOTO CTATUYECKOTO pexuMa, CleldaB TEM CaMblM HayalbHbIE YCIOBHS
HYJIEBBIMH, U PEIIUTH €0 ¢ MOMOIIBI0 TpeoOpazoBanus Jlamnaca.

+e(t) = F(r — 2)

2. UmmynibcHasE mepexoiHas —XapaKTEepUCTHKA CTaTUYECKOTrO 3BEHAa TIEpPBOTO  MOPSIKa
n300pakeHa Ha PUCYHKE:
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0,3

0,25

\

10

15

Bpems, c

20 25

HaiinuTe mapamerpsl mepenaTouHoN PYHKIIMH STOTO 3BEHA,
HaiimuTe OTKIMK MOJYyYEeHHOTO 3BEHA Ha BXOAHOE Bo3jAcicTBHME Xx=2T'1(T) M m300pazute ero

rpadu4ecKy.

3. Jlana nepenarounast GyHKIUS 00BEKTA:

Wi(s) 1

3s
Onpenennre, KakoMy THUIIOBOMY JMHAMHUYECKOMY 3BEHY COOTBETCTBYET OO0BEKT. [lomyumre

nepexoaHy0 (PYHKIMIO 3BE€Ha M HApPUCYWTE COOTBETCTBYIOIIYIO KpUBYIO pasroHa. Haiimure
OTKJIMK 3BE€HA Ha BXOJIHOE Bo3JielicTBHE X=3T" 1(T).

Pazgen 2. Ilpumep koHTpoJsibHOI padoThl Ne 2. MakcumajibHas oueHka — 10 0ajuioB.
KonTpoubnasi paGora cogep:kur 3 Bompoca, S 6a/JioB 3a nepBblii Bompoc, 3 0anaa 3a
BTOPO# BONpocC, 2 6ajijia 3a TpeTUii BOMpoC.

1. Jlana koMOWHAIUS TUHAMUYCCKUX 3BCHHEB:

1
1
1
2
10°
X(s)
3
5

—

!

~

\

0,5

2s+1

HazoBure 3Benbs. IlomyunTte mnepenatounyio ¢yHkuuioo komOuHamuu. Kakxomy TtumoBomy
JTUHAMHUYECKOMY 3BEHY »JKBHBaJICHTHa KoMmOuHanwms? IlocTpoiiTe pammoByrO MEepexoIHYIO

XapaKTEPUCTUKY MOJYYEHHOTO 3BEHA.

2. Ha pucyHke npuBezieHa cXeMa peryssTopa.
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> 3 —J/
1 U(s)
e

> 4s

[Momyunte ero mnepenatounyro ¢GyHKIuo0. Kakol 3aKkOoH peryimpoBaHHsl peanu3yercs?
[TocTpoiiTe mepexoAHYI0 XapaKTEepUCTUKY PETYJISITOpA.

3. UneanvHoe wHTerpupytomiee 3BeHo. Ilpumep. Ilepemarounas QyHKIus wa€aIbHOTO
MHTErPUPYIOLIETO 3BEHA.

Pa3znesn 2. Ilpumep koHTpoJIbHOI padoTrel Ne 3. MakcumanbHasa oneHka — 10 0ayios.
KonTpoasHas padora conepkut 1 Bonpoc.

Jlns nHamopHoro Oaka mnpu HEOOJBIIMX HW3MEHEHHUSX YPOBHS CIpaBeIMBa 3aBUCHMOCTbD,
CBSI3bIBAIOINAS] YPOBEHbB JKUKOCTU B 0aKe M pacxo]] Ha JIMHUU NMPUTOKA B OaK:

dL
2= +L=16F,
dr
rie L, M — ypoBeHb KHUIKOCTH B HAIOPHOM 6ake; F, M>/MUH — IIPUTOK KUIKOCTH B HAMOPHbIii
OaxK.
<]
F
| 3
@
& —_— = —
e = &)
¥ o
1L

YpoBeHb B HAaIOPHOM Oake peryiupyercs W3MEeHEHHEM IpuToka. B cucremy aBTOMaTHUECKOTO
peryaupoBaHMsl BXOJAT: HANOPHBIM Oak, JaTyuk ypoBHA 1, perynarop 2, HCHOJHHUTENbHOE
YCTPOMCTBO 3 (MCHOJHUTENBHBIM MEXaHW3M C PETYIHMPYIOIIMM KianaHoM). M3mepurenbHbIi
npruOOp U UCTIONHUTENILHOE YCTPOICTBO UMEIOT MepelaTOYHbIe (PYHKIIUU

1
W(s)=———.
1(5) 0,1s +1

5
W.(s)=—7—
(8) 0,55 +1

Perynsrop 2 hopMupyet nponopuuoHaIbHbIN 3aKOH PETYIMPOBAHUS.

[TocTosiHHAs BpeMEHM B ypaBHEHHMHU U NEepeaTOYHbIX (QYHKIMAX laHa B MUHYTaX.

1) Onpenenure, kak OyneT MEHSAThCS ypOBEeHb L(7), ecliM B MOMEHT, KOTJa HAmlOpHBIM Oak
HaxXoAWwicsd B CTAaTUYECKOM pEXKUME, a PpEryysarop YypOBHS ObUI OTKIIOUYEH, MPOU3OILIO
CTyIeHYaToe U3MEHeHHe pacxoa F Ha MMHUY TIpuToKa oT 2,0 M>/MuH 10 2,2 M*/MuH.
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2) Onpenenure KO3QGUIMEHT YCUICHHS PEryJsaTopa, MpU KOTOPOM CHCTEMa DPErYJIMPOBAHUS
Oyzaer uMeTh 3amac ycroitunoctu no amrutyzae 40%.

8.2. BOl'[pOCBI IJIA UTOTOBOI'0 KOHTPOJIA OCBOCHUSA THUCHUIIJIMHDBI.

buner nns sk3amena BKIIIOYAeT KOHTPOJBHBIE BONPOCHI MO BCEM paslenaM padboueit
MporpamMMbl TUCIUIUTMHBI U coAepKuT 3 Bompoca. [lepsrrit Borpoc — 10 6amioB, BTOPOi BOIIPOC
— 15 6annos, Tperuit Bonpoc — 15 Ganos.

1. [TonsATHE TUIIOBOTO TMHAMHUYECKOTO 3BeHA. [I[pruMeHeHue 3BeHbeB. OCHOBHBIE TUIIBI 3B€HBEB U
UX XapaKTEPUCTHUKHU.

2. Ucnonk3oBanue mpeobpazoBanus Jlamnmaca mpu pacCMOTPEHHHM CUCTEM aBTOMATHUYECKOTO
perynupoBaHus (IpUMeEpHI).

3. llepenatounsie ¢pyHKIMU. FIX OTydeHHE U HCTIOIH30BAHHE.

4. YacrorHas nepenarouynas ¢pyHkuus. [[pumeHenne, mpuMepsl.

5. IlepenaTounble PyHKIMU TUITOBBIX KOMOWHAIIMIA 3BEHbBEB.

6. 3mMeHeHnne CBOMCTB TMHAMHUYECKOTO 3B€HA C TTOMOIIBIO0 00paTHOM CBS3H (MIPUMEPHI).

7. llomyueHue BpPEMEHHBIX XapaKTEPUCTHK OOBEKTAa OKCICPUMEHTALHO W U3  €ro
nudGepeHIaIBHOTO YPaBHEHHUS, UX UCIIOJIb30BaHUE.

8. YacToTHbIE XapaKTEpUCTUKHU 3BCHBEB.

9. UccnenoBanue cucteM ynpaBieHHsI C TOMOLIbIO YACTOTHBIX XapaKTEPUCTHK.

10. CraTnueckue 3BEHbS HYJIEBOTO U NIEPBOTrO MOPSAIKA, UX XapaKTEPUCTUKH, IIPUMEPBI.

11. CtaTuueckue 3B€HbsI BTOPOTO MOPSAJIKA: YPABHEHHUE, XapaKTEPUCTUKH, OCHOBHBIE CBOMCTRBA.
12. IneanbHOE MHTETPUPYIOLIEE 3BEHO: YPAaBHEHNE, XapaKTEPUCTUKH, OCHOBHBIE CBOMCTBA.

13. 3BeHO 3ama3apIBaHus: YPABHEHHUE, XapAKTEPUCTUKHU, TTPUMEPHI.

14. Iuddepennupyromiye 3BeHbs: ypaBHEHUE, XapaKTEPUCTUKH, OCHOBHBIC CBOICTBA.

15. YcTOMYMBOCTH CUCTEM aBTOMATHYECKOTO PETYJIUPOBAHHUS.

16. IIpenensHOE yCUIICHHE PETYIISATOPA U OOECIICUeHUE 3amaca yCTOWYMBOCTH.

17. Onpenenenne yCTOWYMBOCTH CHUCTEM aBTOMATHMYECKOrO PEryJHPOBaHUA C TMOMOIIBIO
YaCTOTHOI'O KpUTEpHUs ycroiunBocTy HaiikBucra.

18. Onpenenenne napamMeTpoB HACTPOMKH pEryisTopa € IMOMOIIBIO YAaCTOTHOTO KPUTEpHUS
ycrornuuBocty HalikBucCTa.

19. Cratnueckue, HEUTpaIbHbBIC K HEYCTOMYHBBIC OOBEKTHI PETYIUPOBAHUS.

20. CamoBBIpaBHMBAaHNE 00BEKTOB PETYJIMPOBAHUS: XapaKTEPUCTUKH, IPHUMEPHI.

21. OOBEKTHI PETYIUPOBAHUS C COCPEJOTOYCHHBIMH IMapaMeTpaMu M C pacrpeacaéHHBIMU
napamerpamu. OCOOEHHOCTH PETYIUPOBAHMS OOBEKTOB C paclpeIeI¢HHBIMU TapaMeTPaMHU.

22. BeiOop 3akoHa JEHCTBUSA PEryJsiTOpa W TMapaMeTPOB €ro HACTPOMKH B 3aBHUCHUMOCTH OT
CBOWCTB 00BbEKTa PEryJIMPOBAHUSI.

23. BrniusiHEEe CBOMCTB 00OBEKTA PETYJIUPOBAHUS: HAa BBIOOP CTPYKTYPBI CHCTEMBI PETyJIUPOBAHUS;
Ha BBIOOp 3aKOHA JCHCTBUS PETYNIATOPA; Ha KAYECTBO PETYIUPOBAHHUS.

24. OCHOBHBIE JTUHEWHBIEC 3aKOHBI PETYJIMPOBAHUS: YPABHEHHU S, OCHOBHBIE CBOMCTBA, IPUMEPHI.
25. Knaccuduxanus 1 0COOEHHOCTH 3aKOHOB PETYJIUPOBAHMUS.

26. IlponiopuyoOHaNbHBIA ~ 3aKOH  PEryJMPOBAHMWS:  ypPaBHEHHE, OCHOBHBIE  CBOICTBA,
XapaKTEPUCTUKH.

27. IlponopIinoOHAIBHBIA ¥ TPOMOPIHOHATEHO-TU(P(EPEHITNATBHBIN 3aKOHBI PETYJIUPOBAHUS:
ypaBHEHUS, XapaKTEPUCTUKH, OCHOBHBIE CBOMCTBA.

28. HTerpalibHbIi 3aKOH PETryJIUPOBAHUS: YPABHEHHE, XapAKTEPUCTUKH, OCHOBHBIEC CBOMCTBA.
29. [IponopuuoOHaIbHO-UHTETPAJIbHBIA 3aKOH PEryJUpOBaHUs: ypaBHEHHUE, XapaKTEPUCTHUKH,
OCHOBHBIE CBOWCTBA.

30. IIponopuroHaTbHO-UHTETPATbHO-TU (D (DEePEHIMATBEHBIN 3aKOH PEryJIUpOBaHUS: ypaBHEHUE,
XapaKTePUCTHKHU, OCHOBHbBIE CBOWCTBA.
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31. PerynupoBanue c MIPEIBAPECHUEM. [IponoprimonanpHO-TU D PepeHIaTbHBIN u
PONOPLUHUOHATIBHO-MHTET palIbHO- AU (P PepeHIInaNbHBIN 3aKOHBI PETYIMPOBAHUSI.

32. OCHOBHBIE METO/BI U3MEPEHUSI: UX OCOOEHHOCTH, IOCTOMHCTBA, HEAOCTATKH, IIPUMEPBHI.

33. KoMmneHcalmoHHbIN METO U3MEPEHNUS (Ha IPUMEPE NIEKTPUUECKUX U3MEPEHUN).

34. CTpykTypHasi CcXema H3MEpUTEIbHON cucTteMbl (ycTpoiicTBa). DyHKIMHU MPUOOpPOB
ABTOMATUYECKOTO KOHTPOJIS.

35. CTpyKTypHBIE CXE€MBI MHU(PPOBOTO U3MEPUTEITHLHOTO YCTPOMCTBA M U3MEPUTEILHOIO KaHajla
UH(POPMALIMOHHO-U3MEPHUTEIBHON CUCTEMBI.

36. Cratuueckue CBOMCTBA M3MEPUTEIBHBIX TPHOOPOB.

37. CraTuueckue U IMHaAMUYECKUE CBOMCTBA CPENICTB U3MEPEHUS U Apyrux 3nemeHToB CAP, nx
BJIMSIHAE HAa KAYECTBO PETyJIMPOBaHMUSL.

38. IlepexoaHble XapaKTEPUCTUKU CPEACTB U3MEPEHUS.

39. IlorpemHoCcT! u3MEPEHUN.

40. M3mepeHne 3IIEKTPUYECKOTO CONPOTHBICHHUS KaK HOCHUTENS WH(POPMALUU O COCTOSHUH
XMMHKO-TEXHOJIOIHYECKOT0 IpoLiecca.

41. I3mMepeHne HIIEKTPUYECKOTO HANPSDKEHUS Kak HOCHTENs HWHGPOPMALMU O COCTOSHHUH
XMMHKO-TEXHOJIOIHYECKOT0 Ipoliecca.

42. I3meputenbHble  mpeoOpaszoBarenn. CTpykTypa H  HaA&KHOCTh  M3MEPHUTEIBHBIX
npeoOpa3oBareneii.

43. Knaccuduxanust mpuOOpOB A1l U3MEPEHHs TeMIIepaTyphl.

44. TlorpemHoCTH U3MEPEHUS TEMIIEPATyPbl KOHTAKTHBIM U OECKOHTAKTHBIM METOJaMH.

45. TepM03eKTpUUECKHE TEPMOMETPHI.

46. TepMO3JIEKTPUUECKUE TEPMOMETPHI K TEPMOMETPHI COMPOTUBIICHUS.

47. I3MepeHne  TeMmImeparypbl C TOMOIIBIO  TEPMO3JEKTPUUYECKUX  IpeodpazoBaTeseit
(Tepmomap).

48. I3MepeHne TeMneparypbl C MOMOLIbI0 MAaHOMETPHUYECKMX TEPMOMETPOB M TEPMOMETPOB
pacimpeHusl.

49. N3mepenue Temreparypbl 0€CKOHTAaKTHBIM METOJIOM.

50. TepMOMETpPHI UBITYUYEHHUS.

51. OcHOBHBIE KOHCTPYKIIMH HPUOOPOB Ui M3MEPEHUs JAaBICHHA. 3allUTa MaHOMETPOB OT
BO3/ICHCTBUS arpeCCUBHBIX, TOPAUMX U 3arPA3HEHHBIX CPENl.

52. 3mepeHune pacxoja ra3oB M JKUIKOCTEH. Pacxomomepsl NEPEMEHHOrO M IOCTOSHHOTO
nepenasa J1aBjIeHHUs.

53. 3mepeHune pacxojia ra3oB M KUIKOCTEH. DJIEKTPOMAarHUTHBIN, YIbTPa3ByKOBOW, BUXPEBOI
U KOPHOJIMCOB PaCXOJIOMEPBHI.

54. 3mepeHue pacxoja ra3oB U )KHIKOCTEH Ha OCHOBE TEIUIOBBIX SIBJICHUH.

55. O0ObEMHBIE CUETUHKHU T'a3a U KUIKOCTH.

56. IsmepeHne ypoBHS KMIKOCTU. I'mapocrarnueckue, €EMKOCTHBIE, YJIbTPa3BYKOBBIE
YPOBHEMEDBI.

57. TepMOKOHAYKTOMETPUYECKUN U TEPMOXUMHUYECKUN ra30aHaIN3aTOPBI.

58. TepMOMarHuTHBIN razoaHagnu3aTop.

59. I'azoananu3aTopsl HHPPAKPACHOTO MOTIIOIICHHS.

60. Haznauenne, nenu u (QyHKOMM CUCTEM YNPAaBJIEHUS XHMHKO-TEXHOJOTHYECKUMU
IPOLIECCAMH.

61. OcoOeHHOCTH YTpaBIEHUS XHUMHKO-TEXHOJOTUYECKUMH TporieccaMid. (OCHOBHBIEC THITBI
CHUCTEM aBTOMATHUYECKOI'O PETYJINPOBAHHUS.

62. Knaccuduxanus peryasiTopoB 10 pa3IMIHBIM TPU3HAKAM.

63. Knaccugukanus cucreM aBTOMaTHYE€CKOTO YIPABICHUS MO PA3JIMYHBIM MTPU3HAKAM.

64. CuctemMbpl aBTOMAaTHYECKOTO YIMpaBlIeHUs Oe3 OOpaTHOW CBSI3M M C OOPAaTHOW CBS3BIO.
KomMOuHUpOBaHHBIE CUCTEMBI YIIPABICHHUS.

65. PerynupoBanue 6e3 o0paTHOM CBSI3H (PETYJIUPOBAHKE IO BO3MYIIAIOIIEMY BO3/ICHCTBHIO).
66. OTHOKOHTYPHbIE 1 MHOTOKOHTYPHBIE CUCTEMBI aBTOMAaTUYECKOTO PETYIMPOBAHUS.
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67. MHOTOKOHTYpHBIE CHUCTEMBl aBTOMATHYECKOTO PEryJIHpPOBaHUS (CUCTEMBbI KAaCKaJHOTO M
CBSI3aHHOT'O PETYJIMPOBAHMS).

68. OyHKIIMOHAJIbHAS CTPYKTYypa CUCTEMbI aBTOMATHYECKOTO PETYJIUPOBAHMSI.

69. Kpurepuu (1moxasarenu) KauecTBa peryIupoBaHusl.

70. UcnonautenbHbie yeTpoiictBa CAP.

71. UcnoyiHUTENIbHBIE MEXAaHU3MbI CUCTEM aBTOMATUYECKOTO PETYIUPOBAHMUSL.

72. Perynupytomue opraibl CAP: KOHCTpYKIIHS, XapaKTEPUCTUKHU, CBOMCTBA.

73. Knaccuukanus 1 XapakTEpUCTHKH peryiupytomux opranoB CAP.

74. SCADA-cucTeMbl: Ha3HAUYCHHUE, OCHOBHBIC 3aJ1a4H, BO3MOKHOCTH.

@OHJ OLEHOYHBIX CPEICTB INPUBEICH B BHJIE OTIECIBHOIO JOKYMEHTA, SIBISIOLIETOCS
HEOTHhEMJIEMOI YaCThI0 OCHOBHOW 00pa30BaTeIbHONW MPOTPaMMBI.

8.3. CTpykTypa M npuMepbl OUIETOB AJIsl IK3AMEHA
Ixzamen 1o jucuuiuiuHe «Cucmemvl ynpaeneHus XumMuKo-mexHo102u4ecKumu
npouyeccamuy TPOBOJUTCS B 8-0mM CEMECTpe U BKIIIOYAET KOHTPOJIbHBIE BOIPOCHI MO BCEM
paznenam pabodeil mporpaMMbl JUCHUILIUHBL. buier st axzamena coctouT u3 3 BOIPOCOB,

OTHOCAIIMNXCA K YKa3aHHBIM pasgciiaM.

[Tpumep Ouneta 11 IK3aMeHa:

«Ymeeporcoaron MuHHCTEPCTBO HAYKH M BbIcIero oopazosanus P®
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
3aBejyrolmit kadenpoit umenu JI.. MenneneeBa
XT - =

O Kadeapa Obwen xumuueckoii mexnonozuu

B.H. I'pynckuit 22.03.01 Mamepuanogedenue u mexnoiozuu Mamepuaios
« » 2022 r. Jucuunimmna: Cucmemol ynpasieHus XUMUKO-mexHo102UdeCKUMU

npoyeccamu
Buier Ne 1

1. TlonsiTve TUMOBOrO IMHAMUYECKOTO 3BeHA. [IpuMenenue 3BeHbeB. OCHOBHBIE THIIBI 3BEHHEB
U UX XapaKTE€PUCTUKH.

2. I3mepeHue 31eKTPUUECKOT0 HAMPSDKEHHS KaK HOCUTENSI HH(QOPMAIMH O COCTOSIHUM XMMHUKO-
TEXHOJIOTUYECKOTO MpoLecca.

3. ®yHKIMOHAIbHAS CTPYKTYPa CUCTEMbI aBTOMATHUECKOT'O PETYJIUPOBAHUSI.
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9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pexomenayemas aureparypa
A. OcHoOBHas1 JIMTEpaTypa

1. becnanos A. B.,, XaputonoB H. 1. Cuctemsl ynpaBiieHUS XHUMHUKO-TEXHOJOTHYECKUMU
nporeccamu. YueOHuk s By30B. M.: UKI] «Akagemkauray, 2007. 690 c. (0a30Bblii y4eOHUK)

b. lonmosiHuTeEIbHAS JIUTEpaTypa

1. becnianmoB A. B., XaputonoB H. 1. 3amayHuk 1o cuCTEMaM yOpaBIEHUS XUMHKO-
TEXHOJIOTUYECKUMHU TIporeccamu. YueOHoe mocobue anst By3oB. M: MKI[ «AxanemkHuray,
2005. 307 c.

2. Caxwun, C. I'. CpencrBa aBTOMaTHYECKOTO KOHTPOJISI TEXHOJIOTHYECKUX TTaPAMETPOB: YICOHUK
/ C. T. Caxwun. — Cankrt-IlerepOypr: Jlanp, 2022. — 368 c. — ISBN 978-5-8114-1644-8. — Tekcr:
AJICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/211655 (mata obpamenus: 31.03.2022). — Pexxum poctyma: ais
aBTOpH3. MOJIb30BATEIICH.

3. becnanoB A.B., I'pynckuii B.H., XaputonoB H.M. Cucremsl ymnpaBieHUs XUMHUKO-
TEXHOJIOTMYECKUMHU IIpoLeccaMu: WLIocTpatuBHble Mmarepuansl. M.: PXTY wum. [.H.
Menneneena, 2012. 76 c.

4. becnanoB A.B., I'pynckuii B.H., 3onoryxun C.E., CanshHuxoBa O.}O., CaguneHko

A.C. CucteMbl  ympaBieHHS XHMHUKO-TEXHOJIOTHUYECKMMH  MpolleccaMu:  J1abopaTOpPHBIM
npaktukyMm. Y. 1. Cucrema aBTOMaTH4ECKOIO peryjanupoBanus pacxonaa, 2016, 86 c.
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9.2. PexomeHayeMble HCTOYHUKYN HAYYHO-TeXHUYECKOH nHpopMannu

— Pa3gaTouHblil WILUTFOCTPATUBHBIN MaTEpUAIT K JICKLIHSIM.
— Ilpe3eHTanuu K JEKIUAM.
— MeTtoauyeckne peKOMEH IallUK 110 BBITIOJIHEHUIO JIA0OPATOPHBIX PaldoT.

HayuHo-TexHHUYeCcKHue KypHabl:

— Xypnan «CoBpemennsie Texaonoruu apromaruzanum» («CTA») ISSN 0206-975X
— XKypnan «ABromaruzanus B npoMbinuieHHOCTH» ISSN 1819-5962

— JKypnan «ABromatuzanus. CoBpeMeHHble TexHonorum» ISSN 0869-493 1

9.3. CpeacrBa obecnieyeHUs1 OCBOCHH S TUCIHUNIMHBI

Jns peanuzanmu  paboueil mporpaMMbl JUCHUIUIMHBI MOATOTOBJICHBI  CIIEAYIOIINE
cpezcTBa 00eceueH sl OCBOSHUS TUCLIMITIIMHBIL:

— KOMIIBIOTEpPHBIE MPE3ECHTALMU UHTEPAKTUBHBIX JIEKIUH (00111ee Yncio ciaiinos — 154);

— 0aHK TECTOBBIX 3aJaHUW JUISI TEKYNIEro KOHTPOJS OCBOCHHS AMCIUILUIMHBI (0Omiee
4yucio Borpocos — 150);

— 0aHK TECTOBBIX 3aJaHUM JJII UTOTOBOTO KOHTPOJIS OCBOCHHMS JHCIHILIMHBI (0OIiee
yucio ouneros — 50).

Jlist OCBOEHUS JHMCLUMIUIMHBI B JMCTAHIIMOHHOM pPEXUME NPEnojJaBaTed MOTYT
UCTIONI30BATh CIIEAYIOIINE CPEICTBA KOMMYHHUKAIINU CO CTYJCHTaMH:
— 3JIeKTpOHHAs1 HHPOopMamoHHo-o0pa3oBarenbHas cpena (QMOC);
— KOPIIOpaTHBHAsI HJIEKTPOHHAS [T0YTA;
— https://etutorium.ru/ — LMS eTutorium;
— https://zoom.us/ — LMS Zoom.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIb3YEMBIX B OBPA30OBATEJIBHOM ITPOLHECCE

NudopmannoHHyro MOJIIEPIKKY U3YYCHUS JUCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-o6udamoreunsii nentp (MBL)) PXTY wum. JI.M. MenzaeneeBa, KOTOpBIH
oOecrieunBaeT OOYYAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON sl OpraHuzanuyd o0pa3oBaTEeNLHOTO Mpolecca MO JAUCLUILIINHE.
OO6muii 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL] pacnomaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUATHBIX U DJIEKTPOHHBIX M3/IaHUMN, a TAK)XKE BKIIOYAEeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpaduueckue, CrernuaIn3upPOBaHHBIE OTCYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManmonHele wu3nanus. UBL[  obecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOydatomuiicss o0ecrieueH CBOOOIHBIM JIOCTYIIOM M3 JIF0O0OH TOYKH, B KOTOPOW
uMeeTcs JocTtyn K cetm MHTepHET M K 3neKTpoHHO-OuOimoreuHoit cucteme (DBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPA3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIaIaTeIsIMA YIEOHOU M ydeOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Oonee TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOro obciyxuBanus B MBIl peanuzoBaHa TeXHOIOTHS DIEKTPOHHOM TOCTAaBKU
JIOKYMEHTOB.
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[TonHpIl mepedeHb SIEKTPOHHBIX HMH(DOPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMbIX B
npoiiecce 00y4eHus, PEICTaBICH B OCHOBHOM 00pa30BaTeNbHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBeTcTBUUM C y4eOHBIM IJIAHOM 3aHATUS MO AUCLUIUIMHE «Cucmemol ynpaenenus
XUMUKO-MEXHOI02UYECKUMU npoyeccamuy TPOBOIATCS B (GopMe JeKIHH, NPaKTHYECKHUX
3aHATHUH, 7a00paTOPHBIX pabOT M CAMOCTOSATEIBHON pabOThI 00YYaIOLIETOCH.

11.1. O6opynoBaHue, He0OX0aUMOe B 00pa30BaTeIbLHOM Ipolecce:

JleknonHast y4eOHast ayAWTOpHUsi, OOOpYyAOBaHHAs MEJIOBOM JOCKOH U y4yeOHOMU
MeOenpro, ydeOHasi ayIquTopus ISl TPOBEINCHHS NPAKTUYECKUX 3aHATHH, 000pyHIOBaHHAsS
MEJIOBOHM JTOCKOM M y4eOHOUW MeOelbl0, KOMITBIOTEPHBINA 3all JJisi MPOBEACHHS JTaOOPaTOpPHOTO
npakTUKymMa ¢ 7 paboyuMu MecTamMu, 7 TEPCOHATbHBIMH KOMIIBIOTEpaMH W 7 CTEHIAMH IO
PEryJIupoBaHUIO M U3MEPEHHIO OCHOBHBIX TEXHOJOTHUECKUX MapaMeTpoB (JaBJeHUE, YPOBEHB,
pacxo, Temreparypa).

11.2. YueOHO-HaATASAAHBIE TOCOOHUS:
[Ipe3eHTanuu JIEKIIMOHHOTO MaTepuraa.

11.3. KoMmnb1oTepbl, HHPOPMANUOHHO-TEJIEKOMMYHHUKAIMOHHBIE CETH, aANNIAPATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:

Jlnisi caMOCTOSATENIbHOM paboThl KaXIbli 0OydYaloluiics B TEYEHHE BCEro mepuoja
oOyueHust oOecrieueH MHIUBUAYaTbHBIM HEOTPAHWYEHHBIM JOCTYIIOM K HECKOJIBKUM
3JICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM  (JICKTPOHHBIM OUOJIMOTEKaM), COJEpIKalluM BCe
U3JIaHUS OCHOBHOM JIUTEpaTypbl, MepedyHcleHHble B paboueil mnporpamme AUCHMILIUHBL,
c(hOpMUPOBAHHBIM Ha OCHOBAHUHU MPSIMBIX JIOTOBOPHBIX OTHOIICHUH € TIPaBOOOIa1aTEISIMH.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe H HH(POPMALIMOHHBIE PECYPCHI:

HNHpopMalMOHHO-METOUYECKHE MaTepualibl: y4yeOHbIe IOCOOHMS MO JUCIUILIUHE,
METOAMYECKHE PEKOMEHJAMM K TPaKTHUYECKUM 3aHATHAM; pa3fgaTOYHBId MaTepuan K
JEKIIMOHHBIM KypcaM; 3JIEKTPOHHBIC YUeOHbIC H3/1aHUsI.

DJNEeKTpOHHBIE 00pa30oBaTeIbHBIE PECYpPCHL: DJIEKTPOHHBIE MPE3CHTAIlMM K pas3zeiam
JIEKIIMOHHBIX KypCOB; y4eOHO-METOANYeCKUe pa3paboTku Kadephl B HICKTPOHHOM BHJIE.

11.5. IlepeyeHb JJMIEH3HOHHOT0 IPOTPAMMHOIO0 00ecIeYeHHusI:

PexBu3HUTHI Cpok okOHYaHUS
Haunmenosanue KonuuectBo N
Ne n/mt JI0roBOpa . NeNCTBUS
MPOrpPaMMHOTO MPOAYKTa JTULEH3UN
MIOCTAaBKHU JUICH3UU
KonTpakt Ne 62-
1 WINDOWS 8.1 649A/2013 8 Gecepouto

Professional Get Genuine o1 02.12.2013

. 12 mecsues

Sfc?lsrli)te rs?;%iiigg:f KontpakT Ne 28- (exeroznHoe

2 Y AT DISHCC 359A/2020 ot 8 NpoJUIeH e
CrangaptHbiil Russian

Edition. 26.05.2020 MOJIMMCKY C

IIPaBOM Iepexofa
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Ha OOHOBIEHHYIO
BEPCHIO IIPOAYKTA
I1O gaxomutcd B
3 Trace Mode 6 OTKPBITOM 7 6eccpouHas
JOCTYTIC
. . I10 naxonurcs B
Microsoft WhiteBoard
4 3.0 OTKPBITOM 1 OeccpouHas
JOCTyTIE

12. TPEBOBAHHU K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HauMenoBanue DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIN OLEHKH
pa3aesioB KOHTPOJISI M OLIEHKH
Pa3zpen 1. 3naem:
OCHOBHBIE ITOHSITUI — OCHOBHBIC TTOHSTHUS TEOPUH
yIpaBJiICHUS XUMUKO- YIpaBIICHUS;

TCXHOJIOTNYCCKUMU
IIPOIIECCAMHM.

— CTaTM4YeCKue U JMHAMUYECKUe
XapaKTePUCTUKH OOBEKTOB
YIpaBIICHUS;
— ocHoBHbIE BUJIbI CAY U 3aKOHBI
PETYJIHPOBAHMS;
— TtunoBsie CAY B XUMUYECKOH
MIPOMBIIIJICHHOCTH;
— ycroiuuBocth CAY;
— OCHOBHBIE TIOHATHS O HEMTUHEHHBIX
CAY, peneitHbIx cuctemMax,
JIOTUYECKHUX aIroOpuTMax yInpaBieHus,
aIalITUBHBIX U OMITUMAJBHBIX CHCTEMaX
yIpaBlIeHUSI.

Ymeem:
— OIpeeNsATh OCHOBHBIE CTATHUECKUE U
JTMHAMHYECKHE XapaKTePUCTHKU
00BEKTOB YIIpPaBJICHNUS,
— BBIOMPATH PALIMOHAIBHYIO CUCTEMY
PEryIUpOBaHUS TEXHOJIOTUYECKOTO
npoiiecca;
— OIIEHHUBATh yCcTOHUMBOCTh CAY.
Braoeem:
— METOJIaMU TEOPUU aBTOMATUYECKOTO
PETYJIMPOBaHMS, OPTaHU3AIUU
pacdé€Tra CHCTEM ONTUMAIBHOTO
yIpaBJieHUs MPOLIECCAMH XUMUYECKOU
TEXHOJIOTHUH.

Or1eHka 3a
1abopaTOPHBIN
MPAKTUKYM

O1eHKa 3a YK3aMeH

Paznean 2.
OCHOBBI TEOpUH
ABTOMATHUYCCKOI'O YIIPAaBJICHUA.

Bnaem:

— OCHOBHBIE MMOHSATHS TEOpPUH
yIIpaBJICHUS;

— CTaTHYECKHME H  JUHAMHYECKHUE
XapaKTEePUCTUKU 00BEKTOB
yIIpaBJICHUS;

— ocHoBHEIe Buapl CAY U 3aKOHEI

OueHka 3a
KOHTPOJIbHBIC PAaOOTHI
Nel,2,3

OrneHKa 3a
nabopaTOpHBII
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PETYJIHPOBAHMS;
— tunoBele CAY B XUMHYECKOH
MIPOMBINIJICHHOCTH;

— ycroiuuBocTh CAY;

— OCHOBHbBIE TMOHSTHS O HEIWHEHHBIX
CAY, peneHbIX CHUCTEMaX,
JIOTUYECKUX aITrOpUTMaxX YMpaBiIeHHUS,
a/IalITUBHBIX ¥ ONMTHUMAJIBHBIX CUCTEMAaX

yIIpaBJICHUS.

Ymeem:

— OTIPENIETISATh OCHOBHBIC CTATHYECKUE U
TMHAMHAYECKHE XapaKTEPUCTUKU

00BEKTOB YIIPaBIICHNUS,

— BBIOMpATh PANMUOHAIBHYIO CHCTEMY
pEryIupoBaHUs TEXHOJIOTHYECKOT0
npoiiecca;

— OIIEHHUBATh ycTOHUMBOCTh CAY.
Braoeem:

— METO/IaMU TE€OPUU aBTOMATUYECKOTO
peryiupoBaHusi, OpraHu3aluu u
pacuéra CHCTEM ONITUMAIIBHOTO
yIpaBJieHUsl MpOIECCaMU XUMUUYECKOU
TEXHOJIOTHHU.

MIPAKTUKYM

O1eHKa 3a YK3aMeH

Pazpgen 3.

H3MepeHne TeXHOIOTHIECKIX
napaMeTpoB XUMHUKO-
TEXHOJIOTMYECKOT0 TIporiecca.

Buaem:

— OCHOBHBIE MMOHSATHS TEOpPUH
yIIpaBJICHUS;

— CTaTUYECKHME H  JUHAMHYECKHUE
XapaKTEPUCTUKU 00BEKTOB
yIIpaBJICHUS;

— TunoBeie CAY B XHMHYECKOM
MIPOMBILIIEHHOCTH;

—  METOoABl M CpEACTBA HM3MEpPEHUS
OCHOBHBIX TEXHOJIOTHYECKHUX
rmapameTpOB.

Ymeem:

— OTPENETSATh OCHOBHBIC CTATHYECKUE U
TMHAMHYECKHE XapaKTEPUCTUKU

00BEKTOB YIIpPaBIICHNUS,

— BBIOMpATHh PANUOHAIBHYIO CHCTEMY
peryaupoBaHus TEXHOJIOTMYECKOTO
npouecca;

—  BbIOMpaTh  KOHKPETHBIE  THIIbI
npubopoB ais auarnoctuku XTI
Braoeem:

— METOJIaMU TEOPHH aBTOMATHYECKOTO
peryaupoBaHusl, OpraHu3alnx u
pacuéra CUCTEM OITUMAJIBHOT'O
YIIpaBJICHUs MPOLECCAaMU XUMUYECKOU
TEXHOJIOTHH.

OreHka 3a
nabopaTOPHBIN
MPAKTUKYM

O1eHKa 3a YK3aMeH
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Pasnean 4.

OCHOBBI POEKTUPOBAHUS
ABTOMATHUYECCKUX CUCTEM
yIOpaBlIeHUS! XUMUKO-
TEXHOJIOTHUYCCKUMHU
MPOLIECCAMH.

Buaem:

— OCHOBHBIE MMOHSATHS TEOPUH
yIIpaBJICHUS;

— CTaTUYECKHME H  JUHAMHYECKHUE
XapaKTEPUCTUKU 00BEKTOB
yIIpaBJICHUS;

— ocHoBHEIe Buapl CAY U 3aKOHEI
peryaupoBaHusi;

— TunoBele CAY B XMMHMYECKOH
MIPOMBIIIICHHOCTH;

—  METoAbl M CpEeACTBAa H3MEpPEHUs
OCHOBHBIX TEXHOJIOTHYECKHX
rapaMeTpoB;

— ycroitunBocth CAY;

— OCHOBHBIE NOHITHUA O HEJIMHEWHBIX
CAY, penenHbIX CHCTEMaX,
JIOTUYECKUX QITOpUTMAaxX YIIPABICHUS,
aJanTUBHBIX U ONTHUMAJIbHBIX CHCTEMax

yIpaBJICHUSI.
Ymeem:

— ONPENIENSATh OCHOBHBIE CTATUYECKUE U
JAHAMHYECKHE XapaKTEPUCTHKU

00BEKTOB YITpaBICHHUS;

— BBIOMpATh PAIMOHATBHYIO CHCTEMY
peryaupoBaHus TEXHOJIOTUYSCKOTO
npouecca;

— olleHuBaTh ycTounBocth CAY;

—  BBIOMpaTh  KOHKPETHBIE  THIIBI
npubopoB as auarnoctuku XTI
Brnaoeem:

— METOJIaMU T€OPHH aBTOMATHYECKOTO
peryJmpoBaHus, OpraHu3alu u
pacuéra CUCTEM OITUMAJILHOT'O
YIIPaBJICHUSI MPOLIECCAMU XHUMHUYECKOM
TCXHOJIOTHM.

OrneHka 3a
nabopaTOpHBII
HPaKTHKYM

O1eHKa 3a dDK3aMeH
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13. OCOBEHHOCTH OPI'TAHU3AIIMU OBPA3OBATEJIBHOI'O TPOLHECCA JJISA
NHBAJINAOB N JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue WHBAIMAOB U JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allMid ¥ OCYILECTBICHHS 00pa30BaTENbHOM AEATEIbHOCTU
110 00pa30BaTeNIbHBIM IIPOrpaMMaM — IporpammamM OakanaBpHuara, IporpaMMaM CIELUAINTETa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 06.04.2021 Ne 245);

— IlonoxeHueM o0 TOpsAKE OpraHu3alMM W OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BhICHIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmamM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeicTBHE mpHuKazoM pekrtopa PXTY
um. JI.11. MenpgeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHu3aldud 00pa3oBaTeIbHOIO Ipolecca
Ui OOy4YeHHMs WHBAJIWAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI B
00pa30BaTENbHBIX OpPraHU3alUAX BBICHIETO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenpHOrO Mpolecca (YTBEpKIeHbI 3amecTuTenieM MuHncTpa o6pa3zoBanus U Hayku PD
A.A. KiiumoBsiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMsI M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«Cucmemol ynpaejieHua XuMuKo-mexrnojiocuiecKkumu npoueccamy

OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
22.03.01 Mamepuanogeoenue u mexHon02uu Mamepuaios

®opma o0yuyeHUs: ouHaA

Howmep
OcHoBaHUE BHECEHUS
U3MEHEHHUS/ CopepxaHue TOMOTHCHUS/ H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MPOTOKOJ 3aCeIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
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MuHHCTEepCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepanun
(penepasibHOE rocyiapcTBeHHOE OI0AKEeTHOEe 00pa3oBaTeIbHOE YUpeKAeHne
BbICILIEr0 00pa3oBaHus
«PoccuiicKkMil XUMHKO-TEXHOJIOTHYeCKUIl YHUBEPCUTET
umenn /I.. MenaeneeBay

«YTBEPXIAIO»

N.o. mpopekTopa 1o yueOHoi paboTte

C.H. ®unaros
«25» wmas 2022r.

PABOYASA NTIPOI'PAMMA JUCIUIIJIMHBI

«OcHOBBI HHPOPMALHOHHBIX TEXHOJIOT HiD)

Hanpagiaenue noarorosku 22.03.01 MartepuaJjioBe/ieHHE M TEXHOJIOTHU
MAaTEpPHAJIOB

(Kon v HaumeHOBaHUE HanpaBieHUs TIOATOTOBKHU)

IMpoduas noaroroBku — Bece npoduiiy HanpapJeHus

(HaumenoBanue nmpoguisi oArOTOBKH)

KBanudukanusa «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHH
PXTY um. /.. MenneneeBa
«25» mas 2022 r.

[Ipencenarens H.A. Makapos
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IIporpamma cocrapieHa:

- I.T.H., TnpodeccopoM, 3aBeayomuM Kapenapod UHPOPMATUKM U  KOMIBIOTEPHOTO
npoektuposanus I'aprmanom T.H.

- K.T.H., IOLIEHTOM Kadeapsl HHHOPMATUKHU U KOMIBIOTEPHOr0 IpoekTHpoBaHus [lankpymmHon
AB.

- cTaplmM MpenojaBareneM Kadeapbl MHOOPMATHKH M KOMIBIOTEPHOTO MPOEKTHPOBAHUS

Cagonooii B./I.

[Iporpamma paccMoTpeHa u 0J100peHa Ha 3acefaHuu Kadeapbl HHOOPMATUKH B KOMITBIOTEPHOTO
MPOEKTUPOBAHUS

« 18 » masa 2022 r., npotoxon Ne 10



1. HEJIb ¥ 3AJJAYY JUCHMUTIINHBI

[IporpaMmma cocraBieHa B  COOTBeTCTBHH ¢  TpeOoBanmsimu  DegepanbHOTO
TrOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJIApTa BBICIIErOo oOOpa3oBaHHMs — OakaiaBpuara
1o HampaBieHUo NoAroToBku 22.03.01 Mamepuanosedenue u MmexHOI02UU MAMEPUATIOE
(®1roC BO), pekoMeHanusIMiu  MeToIMYeCKOM KOMHCCMU W HAKOIUIEHHBIM  OIBITOM
MpernoAaBaHusl JUCIHUILUIUH KaQeapol uxgopmamuku u KoMRbIOMEPHOZO0 NPOEKMUPOBAHUSA
PXTY um. [I.U. Menneneena. [Iporpamma paccuntaHa Ha U3y4eHUE TUCHMUIUIMHBI B TeueHHE |
ceMecTpa.

JucuunnuHa «OCcHO8bl UHPOPMAUUOHHBIX MEXHOI02UID) OTHOCUTCS K 00s3aTeNbHOM
4acTH JUCIHHIUIMH Y4eOHOTO IiaHa. B IucHuIuiMHe H3ydYaloTcs TEOPETHUYECKUE AaCIEeKThI
COBpeMEHHOM Teopun MHPOpMaMOHHBIX cucTeM. [logpoOHO ommcanbl GOpMBI MpeACTaBICHUS
uH(pOpMaIMK, OCHOBBI HHPOPMAITMOHHON KYJIbTYPbl, HHCTPYMEHTHI HH()OPMAIIMOHHOTO TIOMCKA,
npoOaeMbl  MH(POPMAIMOHHOTO 00mmecTBa, WHGOPMAIIMOHHBIC TEXHOJOTUM Tepefadyd |
o0paboTku wHPOpMAIUU, cBeleHUsS 00 JKOHOMHUYECKHMX HWH(MOPMAIMOHHBIX CHCTEMax U
TEXHUUYECKUX CPEICTBAX MH(POPMAIIMOHHBIX TEXHOJOTHH. V3yueHue aucuuminHel 0azupyercs
Ha KOMIIETCHIHMAX, C(HOPMUPOBAHHBIX Yy OOyyaromuxcs B 00mEeo0pa3oBaTeNbHOW WIH
npodeccuoHaIbHON 00pa3oBaTebHON opraHu3amnuu. [Ipeamnonaraercs, 9To CTYIEHTH 3HAKOMBI
C OCHOBHBIMH MOHSTHsMH HH(MOpMaTuku. CTYAEHTHI TaKXe IOJDKHBI BIIAJETh OCHOBHBIMU
HaBbIkKamM# paboTsl ¢ [1K.

Heab TUCHUNIUHBI — 03HAKOMJICHHE CTYJICHTOB C TEOPETUYECKUMU, MPAKTUICCKUMU H
METOJI0JIOTUYECKUMHU OCHOBAaMH COBPEMEHHBIX MH()OPMALIMOHHBIX cucTeM. B paMkax u3yudeHus
TUCITUIUIMHBL Y CTYACHTOB (DOPMHUPYIOTCS TEOPETHUYECKHE 3HAHUS U MPAKTUYECKHE HABBIKHU TIO
MHCTPYMEHTAJIBHBIM CPEJICTBAM MPOrpaMMHOro obecrnieueHusi. CTyAeHTHl U3y4aloT Ha MPaKTUKE
BUJIbI MH(OOPMAIIMOHHBIX TEXHOJIOTHH.

3agaun JUCHUILUIMHBI — IPUOOPETEHNE CTYI€HTaMHU MIPOYHBIX TEOPETHUECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB B 00JIACTH HH(POPMAITMOHHBIX TEXHOJIOTHA.

HucuunnHa «OcHo6bl ungopmayuonnvlx mexnoaozuily tnpenojaercs B 1 cemectpe.
KoHTponp ycneBaeMOCTH CTYJIEHTOB BEIETCS MO MPHUHITOH B YHHBEPCUTETE PEUTHHTOBOU
CUCTEME.

PabGouass mporpamMMa JHCHUIUIMHBI MOXET OBITh peaau30BaHA C MPUMEHEHHEM
JJIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOydYeHHUs TMOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

W3ydenue AUCHUIUIMHBI HAPABICHO Ha NMPHOOpPETEHHE CIEAYIONMX KOMIEeTeHUMil U
HHAUKATOPOB UX JOCTHKEHUS:

Ob6menpodeccnoHalbHbIe KOMIIETEHIIUN U HHAUKATOPHI UX TOCTHKEHUS:

HanmeHnoBanue
Kox n HauMeHOBaHUE UHAMKATOPA
KaTeropuu (rpymnmsl) Kon u HanmenoBanue OIIK
noctmxenus OITK
OIIK

OIIK-5 Cnocoben periath OIIK-5.1; 3Haer coBpeMeHHbIE
HAyYHO-UCCIIEIOBATENbCKHE nH(OpPMaLMOHHBIE TEXHOJIOTUH,
3a[ja4u IpU OCYIIECTBICHUH NPUKJIAIHBIC amapaTHO-

EcrecTBeHHO-Hay4Hast | nmpodeccruoHaIbHON IIPOrpaMMHBIE CPEJICTBA U HOPMBI

HOJTrOTOBKA NeSITEIbHOCTH C IPUMEHEHUEM UH(POPMALIMOHHOM
COBpPEMEHHBIX HH(OPMAIIMOHHBIX | OE30MACHOCTH ISl pEIICHUS
TEXHOJIOTUH U PUKJIIAJHBIX HaYYHO-HMCCIIEJOBATENIbCKUX 3a/1a4
anmapaTHO-TIPOTPAMMHBIX B 00J1acTH PO ECCHOHATBHOU




CpEnCTB

JESITEIIbHOCTH
OIIK-5.2; YMeeT npUMEHATh
COBpeMEHHbIC NH()OPMAIIMOHHBIC
TEXHOJIOTHH U MPUKIIaIHbIE
anmapaTHO-POTPAMMHEIE
CpEICTBA JJIsl pEeLIEHUS] HayYHO-
MCCIIEIOBATEILCKUX 33134 B
obsactu mpodeccCuoHATbHON
JESITEIIbHOCTH

OIIK-5.3; Baageer
COBPEMEHHBIMHU
uH(})OpPMAITMOHHBIMHU
TEXHOJIOTUSMU ¥ MPUKIIATHBIMU
anmnapaTHO-MPOrpaMMHBIMU
CpeICTBaMU

OIIK-8 CnocoOeH moHMMaTh
HNPUHINIB paOOTHI COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUHN U
UCTIONIB30BATh UX JUIS PEIICHHS
3a1a4 npodeccuoHaIbLHON

OIIK-8.1; 3HaeT 1 coOIMI0OqaET
HOPMBI HHPOPMALIMOHHOM
0€30MMacHOCTH B
po(hecCHOHATLHON IS TEIILHOCTH
OIIK-8.2; YMmeer pemathb
WH)KCHEPHO-TEXHUYECKUE 3a/1a4UH
¥ 33/1a49H BBIYUCIIUTEIILHON
MaTeMaTHKHU ¢ TPUMCHEHUEM
COBPEMEHHBIX IMPOTPAMMHBIX
KOMILJICKCOB U SI3bIKOB

JeSITeTbHOCTH IPOTPaMMHUPOBAHUS

OIIK-8.3 Bnaneer coBpeMEHHBIMU
uH()OpPMAITMOHHBIMHU
TEXHOJIOTUSMU TIpHU cOope,
aHaimuse, 00paboTKe 1

IpeCTaBICHUN HHPOPMAITUU

B pe3ynbrare ocBOE€HUSI TUCIUIUIHHBI CTYACHT JOJKCH:

3unameo:

OpoIecChl, METOJBbl IOMCKa, cOopa, XpaHeHHs, O0OpaOOTKH, MpPEACTABICHHUS,
pacripoctpaHeHusi MHGOPMAIMK M CIOCOOBI OCYIISCTBICHHUS TaKWX TIPOIECCOB |
MeTOI0B (MH(DOPMAIIMOHHBIC TEXHOJIOTHH )

COBPEMEHHBIC WHCTPYMEHTAJIBbHBIC CpPEIbl, MPOrPaMMHO-TEXHUYECKHUE TUIaTGOpPMBI U
MPOrpaMMHBIE CPEICTBA, B TOM YHCJIE OTECYECTBEHHOTO MPOW3BOJCTBA, MCIIOIH3yEMbIE
JUTSL peIieHus 3a1a49 MPOoPECCUHOHATBHON IEATEILHOCTH, M IPUHIIUATIB X PAOOTHI.
Ymemn:

BBIOMpAaTh W UCIIOJIB30BaTh COBPEMEHHBIC WH()OPMAIMOHHO-KOMMYHHKAIIUOHHBIE U
MHTEIJIEKTyalIbHbIE TEXHOJIOTHH, MHCTPYMEHTAIbHBIC CPEIbl, IPOTPAMMHO-TEXHUYECKUE
m1aThOpPMBI U TPOTPAMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOACTBA, JIJIs
penieHus 3a1a4 npoecCHOHATBHON AeSITeTbHOCTH

aHAJIM3UPOBaTh MPO(ECCHOHABHBIE 3aJa4M, BHIOWpATh M HCIOJb30BaTh MOIXOJISIINE
HUT-texnomorum.

Brnaoemy:

HaBBIKAMU pa0OTHI ¢ JIeKaMu B ocHoBe U T-pemieHunii naHHbIMH

HaBBIKAMH TIPUMCEHEHHUS COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX U
UHTEIJICKTyalIbHBIX ~ TEXHOJIOTUH, WHCTPYMEHTAIbHBIX CPEACTB, B TOM YHCIE
OTEUYECTBEHHOT'O MTPOU3BOJICTBA, JIUIsl PEIICHUS 3a/1a4 MPOPECCHOHATBHON AEITEILHOCTH.
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3. OFbEM JUCIHHUILIAHLI U BUJbl YYEBHOU PABOThHI

Cemectp
Bun yuebHoli paboThl I cemectp
3E Axan.
q.
O01mast Tpy10eMKOCTh TUCHHUILIHHBI 4 144
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 2,36 85
B TOM 4YHCJIe B (hopMe MpaKTUUECKON MOATOTOBKH 0,5 18
Jlexmum (JI) 0,47 17
[Tpaktuueckue 3ausrus (113) 0,94 34
B TOM 4YHCJIe B (hopMe MpaKTUUECKON MOATOTOBKH 0,25 9
JlaGopatopusie padotsl (JIP) 0,94 34
B TOM 4YHCJIe B (hopMe MpaKTUUECKOW MOATOTOBKH 0,25 9
CamocrositenbHas padora (CP) 0,64 23
[TepepaboTka yueOHOro MaTepuaa 0,06 2
[ToaroroBka K MPaKTUYECKUM 3AHATUAM 0,06 2
[ToaroroBka K Ja00opaTopHbIM paboTam 0,06 2
IToaroToBka K 3K3aMeHY 0,36 13
[ToaroTroBka K MpOMeKyTOYHOMY KOHTPOJIIO 0,06 2
Jlpyrue BUIbI CaMOCTOSITENLHON pabOThI 0,06 2
Buabl KOHTpOJIsA
3auer - -
JK3aMeH + +
KonTtakTHas camocTosiTenbHas pabora 1 0,4
CaMOCTOSITETLHO M3YYEHHUE Pa3/IeI0B JUCIUILIMHBI 35,6
Buj nTOroBoro KOHTpOJIsi: IK3aMeH
Cemectp
Bun yuebHoli paboThI I cemectp
3E Actp.
9.
O0mas Tpya10eMKOCTh U CIUNJIHHBI 4 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 2,36 | 63,75
B TOM 4HcCJIe B JOpME NPAKTUYECKON TOATOTOBKU 0,5 13,5
Jlexmmm (JI) 0,47 | 12,75
[Tpaktrueckue 3ausatus (113) 0,94 25,5
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 0,25 6,75
JlabopaTtopusie padoTs (JIP) 0,94 25,5
B TOM 4ucJIe B JOpMe NPAKTUYECKON TOATOTOBKU 0,25 6,75
CamocrositesqbHasi padora (CP) 0,64 | 17,25
[TepepaboTka yueOHOr0o MaTepuaa 0,06 15
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 0,06 1,5
[ToxroroBka K 1a00paTOpHBIM paboTam 0,06 1,5
[ToaroroBka K 3K3amMeHy 0,36 9,75
IToaroToBka K IpOMEXYTOYHOMY KOHTPOJIIO 0,06 1,5
Jlpyrue BUJIbI CAMOCTOSITENIEHOM PabOTHI 0,06 1,5




Buasbl KOHTpOJIsA

3auer - -
JK3aMeH + +
KoHTakTHasi camocTosATeNbHas paboTa 1 0,3
CaMoCTOATEIbHO N3YUEHHUE PA3AEIO0B IUCLHUILIMHbI 26,7
Bua uToroBoro KOHTpoJIA: JK3aMeH




4. COAEP KAHUE JUCIIUITJINHbI

4.1. Pa3zgenanl JMCHMILIMHLI U BUABI 3aHATHN

AKkazeM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B
[1]
ﬂ‘; Paznen nUCHUTLIMHBI Bcero ntll)).o ﬁr;r. Jlekuuu ntll)).o ﬁr;r. Tpax. ntll)).o ﬁr;r. J1ab. H(Il)).o ﬁr;r. Cam.
3aH. padoThI padora
1| (npu (npu (npu (npu
Haauuuu) Haauuuu) Haauuuu) Haauuuu)
1 cemecTp — nucuunanHa «OCcHOBbI HHGOPMANMOHHBIX TEXHOJIOTHID)
1. Paznen 1. QCHOBLI HH(POPMALHOHHBIX 28 4 4 ) 10 2 8 2 6
TEXHOJIOTHI
CTpyKTypa OnepanroHHbIX CUCTEM,
1.1 | makeTsl npuUKIagHBIX Tporpamm, Microsoft 6 - 1 - 2 - 2 - 1
Office.
Texcrosslii penakrop WORD. Co3nanue u
pEeAaKTUPOBAHUE TEKCTOBBIX JJOKYMEHTOB C _
1.2 MaTEMAaTUYECKUMU U XUMUYECKUMU 7 ! ! 2 0,5 2 0,5 2
dbopmyamu.
Tab6mmunstit npoueccop EXCEL.
13 Bo3moxHocTH Tabau4HOro peakropa u 6 1 1 _ ) 0,5 ) 0,5 1
UCIIONIb30BAaHUE €TO0 JIJISl PEIICHHUS
MHGOPMaLIMOHHBIX U HHKEHEPHBIX 3a7au.
1.4 | EXCEL. Oneparuu ¢ MacCHBaMH. 4,5 1 0,5 - 0,5 1 0,5 1
15 EXCEL Iloctpoenue rpadukoB u 45 1 0,5 _ 0.5 1 0.5 1
Jarpamm.
Pa3nes 2. AropuT™Mbl M OCHOBBI
2. | NporpaMMHpPOBAHUs HA A3bIKE 28 4 3 - 9 2 10 2 6
MATLAB




2.1

ANTOPUTMBI, TUTIBI anTOpuTMOB. O630p
MaKEeTOB KOMIBIOTEPHON MaTeMaTUKH —
Matlab, Mathcad, Mathematica.
XapakTepUCTUKH SI3bIKOB
IPOrpaMMHUPOBAHUSI.

2.2

Cpena MATLAB. OcHOBHBIE CTPYKTYPBI U
HNPUHIALI CTPYKTYPHOTO
IPOrPaMMHUPOBAHHUS, UIUTIOCTPALIHSL.

23

[Toctpoenune rpadukoB GyHKIMHU OTHOMN U
JIBYX ITEPEMEHHBIX.

5,5

0,5

2.4

Onepanuu HaJy MACCUBAMU: BEKTOPaMH U
MaTpHUIAMHU.

5,5

0,5

Pa3nen 3. UnciieHHbIE METOBI.
Peasmm3anus npocreiilmiux aJropurmMoB
B cpene MATLAB

26

3.1

YucaeHHbIE MCTO/bI, XapaKTCPUCTUKA U UX
OCO6GHHOCTI/I, IIOHATHUC CXOIUMOCTH
MCTOJA.

3.2

[Tpubmkenne Gynkuii. MaTepnonsuus
MHOrouaeHamu. KycouHast HHTEpIIOSIIus
(crutaiie). OlleHKa NOTPEITHOCTH.

3,5

0,5

3.3

Brraucnenue OIMPCACIICHHBIX UHTCTPAJIOB,
QJITOPUTMBI METOJIOB IPSMOYTOJIbHUKOB,
Tpaneunii 1 CUMIICOHA, OLIEHKa
HOTPEHIHOCTH METO/IOB.

5,5

0,5

34

HccnenoBanue GyHKIIMN OTHON
NepeMeHHOU. Pelllenre HelTMHEWHOTo
ypaBHEHHUS.

0,5

0,5

3.5

HccnenoBanune GyHKIUHA OTHOM
nepemeHHo. [louck sxkcTpemyma
byHKIHH.

0,5

0,5




Pa3nen 4. Komnbrorepusie cetu. basbl
JAAHHBIX.

26

4.1

KommnbioTepHbie ceTu: TOMOJIOTUH CETEM,
UX XapakTepucTukH. [IporpaMmHo-
TEXHUYECKOE 00€eCIIeUeHUE.

4.2

['moGasbHBIC CETH PA3IUIHOTO MaciITada.
Bosmoxnoctu cetu Mutepuer, Cucrema
TeneKoH(epeHIIniA. DIIEKTPOHHAS ITOYTa.
JlocTyn K MHQOPMAITMOHHBIM PECypCaM.
3amura nuapopmanuu. [Tonstue
0€30I1aCHOCTH KOMIIBIOTEPHON
nHpopmaruu.

4.3

WNndpopmannonnsie cuctembl. CHUCTEMBI
yIpaBieHUs1 OaHKaMH 1 0a3aMu TaHHBIX.
Pensunronnas moaens nanubix. CTpyKTypa
3aITUCH, METOBI IOCTYTa K HHPOPMALIUH.

4.4

Pemsiiimonnas 6a3a nanueix ACCESS.

UTOro

108

17

34

o | W

34

o | W

23

IK3aMeH

36

UTOro

144

17

34

=)

34

=)

23




4.2 Conepxxanue pas3aejioB QM CIUATNIINHbBI
1 cemecTp — mucuuniInHa «OCHOBBI HH(POPMAIIMOHHBIX TEXHOJIOTHII»
Paznen 1. OcHoBbI HHGOPMANMOHHBIX TEXHOJIOT U

1.1. CtpykTypa OIEpallMOHHBIX CHUCTEM, IMAKEThl NMPHUKIATHBIX Mporpamm, Microsoft
Office. Knaccuduxanus nporpaMMHbBIX cpeacTB. CUCTEMHOE W TPHUKIAAHOE MPOTPAMMHOE
obecnieuenue [1K. O630p omeparmonnbix cucteMm (OC). Ilpunnuner cozmanust u cocraB OC:
sanpo, uHTepdeiic, apaiBepbl. Kparkas xapaktepuctuka WINDOWS, MomynbpHBIA MPUHIIMIT
noctpoerus. Cpena WINDOWS: okHa, uX 351eMEHTHI, pab0oTa B MHOTOOKOHHOM pEXHUME.

1.2. TexcroBbiii pegaktrop WORD, pegakTopsl MaTeMaTHUYECKUX U XUMHUYECKUX (HOPMYIIL.
Bo3MokHOCTH cO3/1aHus 3JeKTpOHHBIX mpe3eHTanuii (Power point). Co3manue JTOKyMEHTOB
pa3nu4HbIX (opM (CTaHIAPTHBIX M HecTaHJAApTHHIX). Co3JaHuEe U pPelaKTUPOBaHHE TEKCTOBBIX
JOKYMEHTOB C MaTeMaTUYECKUMU ¥ XUMHUECKUMH (HOpMyTIaMH.

1.3. Tabmuunsiii nmponieccop EXCEL: 0630p, Tumnsl u aapecanus sueek, GopMar siveex,
BcTpoeHHbIe (yHKmmu, (opmarupoBanne tabmun. EXCEL: Bo3moxHOCcTH TabIUYHOTO
peaakTopa U HUCHOJb30BAaHUE €ro i peuieHus UH()OPMALMOHHBIX M WH)KEHEPHBIX 3a/ad.
[TocTpoenue rpaduKoB U AUATPAMM.

1.4. EXCEL. Omnepanmuu ¢ MaccuBamHu. Pa3zpaboTka W peanu3aius TPOCTEHIINX
QITOPUTMOB C HCIOJb30BAHUEM BO3MOXKHOCTEH pegakTopa (HaXOXICHHE MaKCUMAalbHOTO
(MMHMMAJIBFHOTO) 3JIEMEHTAa BEKTOpa M MaTpPHUIIbI, HAXOXKJIEHUE CYMMbI 3JIEMEHTOB BEKTOpa M
MaTpUIlbl, BBIYUCICHHE MATPUYHBIX BbIpaXeHUH). PelleHne BBIYUCIUTENBHBIX 3a1a4 C
ucrnonb3oBanueM tadnuil. Pemenne CJIAY ¢ ucnonb3oBanueM 0O0paTHON MaTpPHIIBI.

1.5. EXCEL [Iloctpoenue rpadukoB u auarpamm. Pacyer (yHKUIMOHAIBHBIX
3aBHCHUMOCTEH M TOCTpoeHue rpaduyecKux M300pakeHWH C HCIONIb30BAHMEM CTaHIAPTHBIX
¢ynkuuit EXCEL u mactepa ¢ynkiuii. [loctpoeHue moBepXHOCTEH ¢ UCTIONIb30BaHUEM MacTepa
nuarpamm. [loctpoenne TuHUN TpeHa.

Pa3nes 2. AropuT™Mbl M OCHOBBI IPOrpaMMupoBanns Ha sisbike MATLAB

2.1. AnroputTmsbl, TUTIBI aaropuTMoB. IloHsTHE anmropuTMa M ero cBoiictBa. CriocoObl
3allUCU AITOPUTMOB. MOZAYIBHBI IPUHLMII IIOCTPOCHMS AJITOPUTMOB M mporpamm. llaker
KoMmnbloTepHOl MaremaTuku MATLAB. XapakTepucTUKy SI3bIKOB MPOTPAMMHUPOBAHHS.
DBONIONUS U KIACCHU(PUKAIUS S3bIKOB MIPOTrPAMMUPOBAHHUSI, UMIIEPATUBHBIE, (PYHKIIMOHATBHBIE,
JIOTHYECKHE, OOBEKTHO-OPUEHTUPOBaHHbIE, uX KoMmOuHanuu. [loHsTHs  TpaHCHAIMH,
KOMITWJIALIMM, WHTEPIPETALNU, UX Pa3auuusi. SI3bIKM MpOrpaMMHUPOBAHUSI BBICOKOTO YpPOBHS.
CTpykTypHOE MpOrpaMMHpOBaHHE, ero ocoOeHHOCcTH. (O030p MaKeTOB KOMITBIOTEPHOU
MaremaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTYpbl M TPUHUHUIBI CTPYKTYpPHOTO
IpOTPaMMHUPOBAHUs, WILIIOCTpanus. ba3oBble anropuTMuyeckre KOHCTPYKLUUH (ClieOBaHHE,
BETBJICHHE, TOBTOPEHHE), UX peanuzaruu. Omneparopsl s3bika nporpammupoBanuss MATLAB.
OcnoBuble pematenu (solvers) MATLAB st peanu3anyuu BBIYHCIUTEIBHBIX aJTOPUTMOB.
bubnuoteka cranmapTHeix QyHKIUH size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (GPYHKIIMH OJHOM M ABYX NEpeMEeHHBIX. Vcmomb3oBaHue
¢yukuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmnenue
rpa¢uKOB(3aroJ0BKH, MTOAMKICH 1O OCSM U TIp.).

2.4. Onepauuu HajJ MacCMBaMHU: BEKTOpPaMU M MaTpHULAMM - CJIOKEHHUE, YMHOXECHHE,
TpaHCIIOHUPOBaHHWE, oOpamenue (inv), BBIYHCICHHE HOPMBI (norm), padra (rank) u
onpenenurens Marpunbl (det ). AJTOPUTMBI HaXOXICHUS MaKCHUMaJbHOTO, MHUHUMAJILHOTO
3JIEMEHTa B MAaCCHBE, aJITOPUTMBI COPTUPOBKHU U WX peanu3anus (Hampumep, Selection Sort).
Pa3nea 3. Uncaennosie MeToabl. Peanusanus npocreiimmux anroputmos B cpenie MATLAB

3.1. YucneHHsle METOMABI, XapaKTEPUCTUKA M HMX OCOOCHHOCTH, IOHSATHE CXOIUMOCTH
MeTOoAa. DJEMEHTBhl TEOPHH IOTPELIHOCTEeH, Kiaccu(uKaluus MOTperIHoCcTed, aOCoMoTHAsS U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, NOHATHE (PYHKIIMU HOPMBI. BBe/leHUEe B CTaTUCTUKY. AJITOPUTMBI
JUI CTaTUCTHYECKOW 0OpaboTku WHGpOpManuu (BBIYMCIEHHE TOUEYHBIX M HMHTEPBAJIBbHBIX
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OIICHOK pe3yJbTaTOB U3MEpSAeMOW BeNMWYMHBI), uX peanuszanuu B [IKM MATLAB.
Hcnonb3oBanue pyHKIMH min, max, median, var, polyfit, polyval.

3.2. llpubnwmxenue ¢ynkuuid. MaTepnonsmnus MHOrouwieHaMu. KycouHnass HHTEPIOJISIIHS
(crmaitH). Onenka morpemrHoctd. Oynkiun MATLAB ans paGotel ¢ MHOrouwneHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BpluucieHue onpeeNeHHbIX UHTErpaioB, aJrOpUTMbl METOJOB IPSIMOYTOJbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKa MOTPEIIHOCTH METOJ0B. Peanusanus airopuTMOB YHCIEHHBIX
METOJIOB BBIUMCJIEHMSI OINpeAcNeHHBIX uHTerpanoB B cpene MATLAB, npumeHnenue
CTaHJApTHHIX QyHKIUH trapz, quad, integral

3.4. UccrnenoBanue (QpyHKIMU OJHON NepeMEeHHOH. PeleHne HeMMHEHMHOro ypaBHEHUS
f(x)=0. OtrneneHue KopHEW. ANTOPUTMBI YTOUYHEHHsS] KOpHS (METOJ IOJIOBUHHOTO JCIICHHSI,
HerotoHa, npoctoit urepanuun). CpaBHUTENbHBIE XapaKTEPUCTUKU. Peanusanus aaropurMoB B
cpene MATLAB 1o 6710Kk- cXemMaM | ¢ UCIIOJIB30BaHUEM pelIaTeneit roots, fzero.

3.5. HccnenoBanue ¢(yHKUuMM onxHOW mnepeMeHHOM. Ilomck skctpemMyma (QyHKIUU
BoruncnuTenbHble aNropuTMbl HaXOXKJIEHUS JIOKAIBHBIX M TJIOOANBHBIX SKCTPEMYMOB (METOJ
JIeNIeHHUsI OTpe3Ka IOIOJaM, METOJ 30J0TOT0 CEYSHHsI), UX peajH3alMy 10 OJIOK- CXeMaM U C
ucrnonbp3oBanueM pemarens fminbnd B cpene MATLAB.

Pa3nes 4. Komnbrotepusie cetu. basbl 1TaHHBIX

4.1. KoMIbIOTEpHBIE CETH: TOMOJOTHMHU CETEH, UX XapaKTEPUCTUKH. TOMOJOrvU CeTei:
3BE€3[Hasl, IIMHHAsA, KojblieBass. CeTu 3aKpbITOrO THIA: JIOKAJIbHBIE U PACHPEICIICHHBIE CETH,
KopropatuBHble ceTH. [IporpamMMmHO-TeXHHYEeCKOe oOecreueHue: aapecanus, OreparoHHas
cucTeMa, aJamnTepsl, ApailBepbl, MPOTOKOJIBI (0COOBIE $3BIKM, Ha KOTOPHIX OOMEHHMBAIOTCS
nHpopmarmelr KoMmbOTEPHI B cetu, Harpumep, TCP, TCP/IP, UDP).

4.2. T'noGanbHble cetn paznuuHoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxknoctu cetu HMuTepHer, Cucrema TenekoH(pEpeHIIUN. DJIEKTPOHHAS IOYTA.
Joctyn k wuHpOpPMAaLMOHHBIM pecypcaM. 3amurta uHpopmanuu. [loHarue OGe3o0macHOCTH
KOMIIBIOTEPHON HH(OpMaLUU: HaIEKHOCTh KOMIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allUTa OT
BHECEHUS M3MEHEHHMH HEYNOJHOMOUYEHHbIMH 50 IuIlamMH, COXpaHEHUE TalHbl NEPENHUCKH B
JMIEKTPOHHOW CeTH AJTOpPUTMBI 3allUThl WH(GOPMAIMU: METOAbl 3alIUTHI, KOMIIbIOTEPHBIE
BUpPYChl U Oopbba ¢ HuUMHU. MeToapl peanu3alMy 3alIUThl MH(QOPMAIMH: MPOrpaMMHBIE,
anmnapaTrHble, OpraHU3alMOHHBIE.

4.3. HNudopmannonnsie cucreMbl. CHcTeMbl ynpaBieHHs OaHKaMu W 0a3zaMH JaHHBIX.
Pensimmonnas monenb naHHbIX. CTpyKTypa 3alucH, METOAbl A0cTyna K mHpopmanuu. OOMeH
JaHHBIMU ¢ ApyruMHU npuinoxeHus MM WINDOWS: TeKkCTOBBIMU peJaKTOpaMU U 3JIEKTPOHHBIMU
TaOJIMIIAMU.

4.4. Pemsmuonnas O6a3za pgaHHelx ACCESS. I'maBHOe OKHO, MEHIO KOMaHj, IIaHEIb
uHcTpyMeHTOB. Co3/1aHue U OTKphITHE Oa3bl JaHHBIX. BBOA M penakTupoBaHuE NaHHBIX B
pexuMe TaONIMIbl U peXUMe KOHCTpYKTOpa. DOopMHpOBaHHE 3alpOCOB. 3alpochl MPOCTHIE H
MHOTOTa0JIMYHbIE, 3aIPOChI ¢ ycioBusaMU. Co3nanue oT4eToB U (opM. TexHOoJIorus peannsanuu
npocreimux 3aaau cpeacreamu CYBJl ACCESS.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

Ne

B pesynbrare 0CBOCHUS AUCITUIUIMHBI CTYACHT JIOJDKEH:

Pa3nen
1

Paznen
2

Pa3nen
3

Pa3nen
4

3HAaTh:

— TpOIECChl, METONbI TIOHMCKa, cOopa, XpaHeHUs, O00pabOTKH,
NpPEICTaBICHUSA, paclpoCTpaHeHUs WHPOpPMAMU M CIIOCOOBI
OCYIIECTBJICHUSI TaKUX IPOLECCOB M METOA0B (MH(GOpMAIMOHHbBIE
TEXHOJIOTHH)

— COBpPEMEHHBbIE  HHCTPYMEHTAJIbHBIE  CpEAbl,  MPOTrPaMMHO-
TEXHUYECKHE IIAaTGOpPMbl M MPOrpaMMHBIE CPEICTBA, B TOM YHCIIE
OTEUYECTBEHHOI'O ITPOU3BOJCTBA, UCIIOJIB3YEMBIE ISl PELICHUs 3a/1ady
podecCuOHANBHOM NesTeIbHOCTH, M IPUHLHUIIBI UX paOOTHI.

YMeTh:

— BBIOMpaTh M HCIOJIB30BaTh COBpPEMEHHbIE WH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHBIE u MHTEJUIEKTyaJIbHBIC TEXHOJIOTUH,
UHCTPYMEHTAJIbHBIE CPEbl, IPOrPAMMHO-TEXHUYECKUE TIaT(HOPMBI U
IPOrpaMMHBIE  CPEICTBA, B  TOM  4YHCI€  OTEYECTBEHHOIO
OPOM3BOJCTBA, NS pelWeHus  3afgady  [podecCHOHATbHON
JEeSITCIIBHOCTH

— aHaNM3UpoOBaTh MPOECCHOHATHHBIC
HCHoJIL30BaTh nonxomaye UT-TtexHomoruu.

3amaud, BBIOMpATh U

Baagern:

— HaBbIKaMHu paboTHI ¢ NexamuMu B ocHoBe M T-periennii JTaHHBIMU

— HaBbIKAMU  TNPUMEHEHHUS  COBPEMEHHBIX  HH(OPMALHOHHO-
KOMMYHHKAITHOHHBIX u MHTEJUICKTYalbHBIX TEXHOJIOTHH,
UHCTPYMEHTAJIBHBIX CPEACTB, B TOM YHCIE OTEYECTBEHHOTO
OPOM3BOJCTBA, AN pelmeHus  3afgady  [podecCHOHATbHOU
JIeSITENIbHOCTH.
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B pe3ynbpTaTe 0CBOCHHS TUCIUIUIMHBI CTYICHT JOJDKEH MTPUOOPECTH CIeNyIoNne 0duienpodeccuonaibHole
KOMNnemeHyuu U UHOUKAMOPbL UX 0OCHUNCEHUA:

Kox m HanmenoBanue
Koa n nHanmenoBanue OIIK HHAMKATOpPA
mocTukenus OIIK

OIIK-5.1; 3naer
COBpPEMEHHBIE
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH,
OIIK-5 CniocobeH pemiate Hay4HO- IPUKIIaHbIE
UCCIIeI0BAaTEIbCKHUE 3a]a41 IIpU anmnapaTHo-
OCYILIECTBICHUH MPO(hECCHOHATEHON IpOTrpaMMHBIE
JEATEIbHOCTH C IPUMEHEHUEM CpeacTBa U HOPMEI + + + +
COBPEMEHHBIX HH(POPMAITMOHHBIX UH(POPMALIMOHHOM
TEXHOJIOTUH U MPUKJIAJHBIX alllapaTHO- 0€e3011acHOCTH 1151
IPOTPaMMHBIX CPEJICTB pelIeHus Hay4yHO-
UCCIIEI0BATEIbCKIX
3a1a4 B 00J1acTH
npodecCuOHATbHON
JeSITeIbHOCTH
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OIIK-5.2; Ymeer
IPUMEHSTh
COBPEMEHHBIE
UH(POPMAaLMOHHbIE
TEXHOJIOTUH U
NPUKJIAIHbIE
armapaTHoO-
IpOTrpaMMHBIE

CpencTBa ISl PEIICHUS

Hay4HO-
UCCIIEIOBATEIhCKIX
3a/1a4 B 00J1acTH
npodeCcCHOHATbHON
ACATCIIBHOCTU

OIIK-5.3; Baageer
COBPEMEHHBIMHU
nH(})OpPMaAITMOHHBIMHU
TEXHOJIOTUSMU U
NPUKJIATHBIMA
anmaparHo-
IPOTPaMMHBIMU
CpeICcTBaMU

OIIK-8 CnocobeH mOHUMAThH TTPUHIIHITHI
paboThl COBPEMEHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTHI U UCTIONE30BaTh UX IS
perreHus 3a1a4 mpopecCHOHATEHON
JESITEIIbHOCTH

OIIK-8.1; 3Haer n
COOJIIO/TaeT HOPMBI
nH(}pOpMaITMOHHOM
0e30MMacHOCTH B
npodecCuOHATbHON
ACATCIIBHOCTHU
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OIIK-8.2; Ymeer
pelaTh UHKEHEPHO-
TEXHUYECKHE 3a1a4M U
3aJ1a4un
BBIYHCIIMTCIIHHOM
MaTEMAaTHKH C
pUMEHEHHUEM
COBPEMEHHBIX
MIPOTrPaMMHBIX
KOMIIJIEKCOB U SI3BIKOB
IPOrpaMMHUPOBAHUS

OIIK-8.3 Bnageer
COBPEMEHHBIMHU
uH(HOPMAIMOHHBIMU
TEXHOJIOTUSIMH TIPH
cbope, aHanmse,
00paboTke u
PE/ICTaBICHUN
nHpopmaruu
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTnyeckue 3aHATHS

IIpuMepHbIe TeMbl NPAKTHYECKHX 3aHATHI M0 TUCIUIIMHE.

Ne i/t

Ne paznena
JUCIATIIMHBI

TeMbl MPaKTUYECKUX 3aHATHN

Yacel

1.1.

CTpyKTypa OnepannoHHBIX CHCTEM, TTAKEThI
NPUKIAJHBIX porpamM Microsoft Office u ux
aHAJIOTH.

1.2.

TekcroBslii penakrop WORD, penakTopsl
MaTeMaTHYECKUX U XUMUYECKUX (hopMyII.
Bo3moxHOCTH CO31aHNS ANEKTPOHHBIX NPE3EHTALUI
(Power point).

1.3.

EXCEL: B03M0OXHOCTH TaOJIMYHOTO pelaKTopa U
UCIIOJIb30BAaHUE €0 AJIS pelleHUs] HH(POPMAIMOHHBIX
U MHXKEHEepHBIX 3a1a4. [locTpoenue rpaduxos u
Jyarpamm.

1.4.

EXCEL. Onepauuu ¢ MmaccuBamu. Pemenue CJIAY ¢
UCTIOJIb30BaHUEM OOPATHOM MaTPHIIBI ¥ METOIOM
l"aycca

L.5.

ITocTpoenue rpadukoB u quarpamMm. JIMHUW TpeH A.

2.1.

XapakTEepUCTUKH A3BIKOB ITPOrPaMMUPOBAHHUS.
OcCHOBHBIE CTPYKTYpBI U IPUHIIMUIIBI CTPYKTYPHOTO
IPOrpaMMHUPOBAHUS.

2.2.

AJNTOpPUTMBI, TUIIBI AJITOPUTMOB.

2.3.

Cpena MATLAB. ba3oBbie anropuTMuyecKue
KOHCTPYKLIUU (CII€I0BaHNE, BETBIEHNUE, IOBTOPEHHUE),
UX pealu3aluu.

24.

[Toctpoenue rpadukoB GpyHKIIMH OJHOM U IBYX
nepeMeHHbIX B cpene MATLAB.

10

2.5.

Onepaupm HaJd MaCCUBaAMMU: BeKTOpaMI/I nu ManI/II_IaMI/I
B cpene MATLAB.

11

3.1.

[pubmmxenne pyHkuuid. HTEpionsmus
MHoOTOwIeHamMH. KycouHast HHTepIosius (CIUIaiiH).
OneHka NOrpelHOCTH.

12

3.2.

Beruncnenue onpeneneHHblX HHTErPaloB, aIrOPUTMBI
METOJI0B MPSIMOYTOJILHUKOB, Tparneluii 1 CUMIICOHa,
OLICHKA ITOIPELIHOCTH METOIOB.

13

3.3.

HccnenoBanue GpyHKINN OHOM EpEeMEHHOM.
PelieHne HETMHENHOTO YpaBHEHMUSL.

14

3.4.

UccnenoBanue GpyHKIMHA OgHOM mepeMeHHoi. [Touck
AKCTpeMyMa (PYHKIIHH.

15

4.1.

KomnberoTepHble  ceTH:  TOMOJIOTHM  CETEH, UX
XapakTepuCTUKU. Tomonoruu  cereil:  3BE3JHAad,
HIMHHasA, KosibleBas. CeTw  3aKpbITOrO  THMA:
JIOKaJbHbIE U PaclpeeleHHbIE CETH, KOPIOPATUBHbIE
CETH.

16

4.2.

I'moGanbubie cetn paszauuyHoro macmraba (WAN —
Wide Area Net, MS Network, Internet).
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Nudopmannonnsie cucrembl. CHCTEMBI yIpaBlIEeHUs
OakaMu W 0Oa3aMM [OaHHBIX. PesiuoHHas MOIEIb
naHHbIX. CTpyKTypa 3ammcH, METOIbI JOCTyIa K
uHpopmaruu. OOMEH  JaHHBIMH C  JIPYTUMH
IIPUIOKEHUSIMHU WINDOWS: TEKCTOBBIMHU
peAaKTOpaMH U JIEKTPOHHBIMU TaOJIUIIAMHU.

17 4.3.

Cucrema ynpasnenus Oazamu nanHbix ACCESS:
18 4.4. co3nanue monb3oBarenbckux CYB/l, dbopmupoBanme 2
3arpocoB, OTYETOB U (HOPM.

6.2 JlabopaTopHbIe 3aHATHSA

Brimonnenue 1a00paTOpPHOTO MPakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
M3y4aeMOro B JUCLHHUIIINHE «OCHO8bl UHPOPMAUUOHHBIX MEXHONO02UID, A TAKKE TACT:

- 3HaHUs 00 OCHOBHBIX YMCIIEHHBIX METOJ[aX, HEOOXOMMbIX XUMUKAM-TEXHOJIOTaM;

- YMEHHUS MOJIb30BaThCS MaKeTaMH MPUKIIAJAHBIX IPOTrpaMM i 00paboTKH,

MPEJCTABICHUS U TIepeiadn JaHHbIX;

- yMeHHS pa3pabaTbIiBaTh U MOJIb30BATHCS PA3TUYHBIMU CHCTEMaMu 0a3 TaHHBIX;

MakcumanbHOe KOJIMYEeCTBO OAJIOB 3a BBIMOJHEHHE Ja0OpaTOPHOTO MpaKkTUKyma B 1
cemecTpe coctaiser 34 Oamna (MakcHMalIbHO 10 2 6ajuia 3a Kaxkayto paboty, Bcero 17 pabor).
KonudecTBo paboT n 6amwioB 3a KaxAayr pabOTy MOXKET ObITh U3BMEHEHO B 3aBUCHUMOCTU OT HMX
TPYAOEMKOCTH.

[Tpumeps! 1abopaTopHBIX padOT U pazielibl, KOTOPbIE OHH OXBAaThIBAIOT

Ne Ne paznena
/11 IUCIAIUINHBI
1 1.1. OcBoenue onepannonHoi cpeasl WINDOWS. 2
2 PenakTopbl XMMHUYECKMX U MaTeMaTudeckux (opmy,
TekcToBbIi penaktop WORD, Power Point. (kparkuit
0030p). Co3nmaHue JTOKYMEHTOB Pa3IUYHBIX (HOpM
(cranmapTHeIXx W HecraHmapTHbX). Co3manue U
peAaKTUpOBaHUE TEKCTOBBIX JIOKYMEHTOB c
MaTEeMATHYECKUMHU U XUMUYECKUMHU (DOPMYJIaMHU.

3 Tabmuunerit  nmporeccop EXCEL: o0630p, Tumel wu
1.3. ajpecanusi  sf4eek, (¢Gopmar A4YeeK, BCTPOCHHBIE 2
byakumnn, popmaTupoBaHue TaOJIHII.

4 EXCEL: omnepanum ¢ MaccuBaMu.  AJTOPUTMBI U
OCHOBBI MPOTPaMMHPOBAHUSI Ha MPUMEPE HAXOKIACHUS
1.4. MaKCUMaJIbHOTO (MUHHUMAJIBHOTO) 3J€MEHTa BEKTOpa U 2
MaTpHULIbI, HAXOXJICHUS CYMMBbI 3JIEMEHTOB BEKTOpa U
MaTPHIIbI; BEIYUCICHUE MATPUYHBIX BBIPAKCHUI.

5 OcHoBbl  M-si3plka —  CTpyKTypa  IpPOTpPaMMBlI,
2.1. OnepaTopbl, OCHOBHBIE  S3bIKOBBIE  KOHCTPYKIIUH, 2
dyHKIHM.

6 29 Cpena MATLAB: crpykTtypa mnakera, uHTepdeic,
o pabouee MpOCTPaHCTBO U KOMAaHIHOE OKHO

7 73 [TocTpoenue rpadukoB (IIIOCKUX W OOBEMHBIX) B CpEJIe
o MATLAB.

8 2.4. Craructudeckass o0pabOTKa pe3yJbTaTOB H3MEPEHHUI. 2

HaunmenoBanue 1abopaTopHbIX paboT Yacel

1.2.
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Boelunicienue  To4deuHBIX  (CpeAHEro,  AUCIEpPCUH,
CTaHJapTa) W WHTEPBAIBHBIX OIICHOK CIIy4aitHOM
BenmnunHbl. Oynkuuu MATLAB  jans o6paboTku
CTaTHUCTUYECKUX JTAHHBIX.

9 Onepauuy Hajg MacCHBaMM, MaTPUUYHBIE BBIYHUCIICHUS.
25 Peanmzanmss u ornagka anroputMoB B MATLAB.
h Hanncanue CKpUNTOB HAaxOXXIECHHUS MaKCHUMAaJbHOIO,
MHUHUMAJIBHOTO JIEMEHTA B MaCcCHBE.

10 [Mpubmmxenne Qynkumii. MHTEpHONSINNSA, MHOTOUYWIEH
31 Jlarpanxa. Oynkuun MATLAB  nmns  paboter ¢
o MHorouneHamu. KycouHas wuHTepnomsiuus (CIUIaiiH).
O1ieHKa MOTPENTHOCTH.

11 Boluniciienue onpeneneHHbIX WHTErpanoB. AJITOPUTMBI
METOJIOB MPSAMOYTOJIbHUKOB, Tpaneuuii u CuMIicoHa,
OLICHKa  MOIPEUIHOCTH  METOJOB, JOCTUKEHUE
3.2. TpeOyeMol MOrpemHocTH. Peanu3anus aaropuTMoB 2
YUCIIEHHBIX METOAOB BBIUMCIIEHHS  OIpPEAEICHHBIX
uHterparoB B cpene MATLAB, npumMmeHenue
CTaHJApTHBIX QYHKIMHA U periarenelt trapz, quad.

12 Pemenue HEJTMHEHHOTO ypaBHEHUS flx)=0.
Otpenenne KopHeil. MeToapl yYTOYHEHHS  KOPHS
(TIOJTOBUHHOTO JIeTIEHUs, TPOCTON utepanuu, HproToHa).
3.3. CpaBHUTENbHbBIE XapaKTEPUCTHUKHU. Peanuzanus 2
anroputMoB B cpeae MATLAB. Berpoennsie GyHKIMH
MATLAB mnoucka KOpHEH HEIMHEHHOIO YpaBHEHUS
fzero, root.

13 [Touck sxcTpeMyma GyHKIIMHA OJTHOTO apryMEHTA.

3.4. Bcerpoennsie pynkiun MATLAB nns 2
0JIHOMEpHO# 0e3ycinoBHOM ontumu3aiuu fminbnd.

14 [IporpamMmmMHO-TEXHUYECKOE OOECTICUCHHE: aJpecalus,
4.1. ONEpalMOHHAs  CUCTEMA,  aJanTepbl,  JpaiBepsl, 2
npotokosl TCP, TCP/IP, UDP

15 Bo3MoxHocTH ceTu Uutepner, Cucrema
4.2. TenekoHepeHui. OnekTpoHHas moyta. Jloctym K 2
nH(GOPMAIIMOHHBIM PECypCaM.

16 Penauuonnas 6a3za mamaeix ACCESS. I'maBHoe oKHO,
43 MEHIO KOMaHJl, MaHelb HWHCTpyMeHTOB. Co3gaHue Hu
e OTKpbITHE 0a3bl JaHHBIX. BBOA M penakTHpOBaHUE
JTAHHBIX B peXKUMe TaOJIUIIBI U PEeKUME KOHCTPYKTOPA.
17 @dopMHUpOBaHUE  3allpOCOB.  3ampoChl  MPOCTBIE U
44 MHOTOTa0JINYHbIe, 3ampochl ¢ yciaoBusmu. Co3gaHue
o oT4eToB 1 popm. TexHonorus peaausanuy MpoCTEUIINX
3agad cpeacrBamu CYBJ[ ACCESS.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosTenbHas paboTa IPOBOJUTCS € IENbI0 YIIyOJIeHUS 3HAHUW MO JUCIUTUTHHE U
peyCMaTPUBAET:

— O3HAKOMJICHHE U MPOopabOTKy pEKOMEHIOBAaHHOW JTUTEPATyphl, paboTy ¢ JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUas TIEPeBOABl MyOIMKAIUi W3 HAYYHBIX JKYypHAJIOB,
IUTUPYeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;
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— IIOCEIIEHUE OTPACIIEBbIX BBICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIMHBL;

— MOJTrOTOBKY K BBIIIOJHEHHIO KOHTPOJIBHBIX paboT [0 MaTepHalty JEKIMOHHOIO Kypca;

— TOATOTOBKY K cnade Ik3amena (1 cemectp) m nabopatopHoro mpaktukyma (1
CEMECTp) MO JUCITUTIIINHE.

[TnanupoBaHHe BPEMEHH Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOAWMOrOo Ha HU3yuYeHHE
JUCLMIUIMHBIL, CTYJEHTaM JIydllleé BCEro OCYILECTBIATh Ha BECb IIEPUOJ H3y4YEHHUS,
npeaycMaTpuBas MpPH 3TOM PEryisipHOE MOBTOPEHHME NpOMIeHHOro Mmarepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMAX, HEOOXOAMMO pETyJspHO JOMNOJHATh CBEICHUSIMH U3
JUTEPAaTypHBIX HCTOYHMKOB, TIIPEACTaBICHHBIX B pabodeid mnporpamme. [Ipu pabore ¢
YKa3aHHBIMH MCTOYHMKAMH DPEKOMEHJYEeTCS COCTaBIIATh KPAaTKUH KOHCHEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUUECKUX TaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIIUAITJIMHDbI

CoBokymHasi OIleHKa TO JTUCIHMIUIMHE B 1 ceMecTpe CKIAAbIBaeTCs M3 OLEHOK 3a
BBITIOJTHEHNE KOHTPOJBHBIX paboT (MakcuMmanbHas oleHka 21 06amr), mabopaTopHOro
nmpakTUKyma (MakcuMmaibHas oreHka 34 Oamra), cmaun pedeparta (MakCMMalbHas OIEHKa 5
0aJuI0B) U UTOTOBOTO KOHTPOJIS B (popMe Ik3amena (MakcuMaibHas oueHka 40 0anos).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoTHI.

Ne n/mt Tema paboThl

1 Amnmnaparssle cpeactsa [1K

2 [Toxonenuss OBM

3 HcTopust S36IKOB MPOTrPaMMHUPOBAHUS

4 KomnbroTepHbIE CETH U UX TOMOJIOTHUSI

5 KomnbroTepHbie BUpychl. MeTobl 3apakeHusi 1 00pbObI ¢ BUpyCaMu

6 HckycCTBEeHHBI MHTEIJIEKT: HCTOPHS U MEPCIEKTHBBI Pa3BUTHS, CIIELHUATIbHbIC
SI3BIKM IPOTPAMMHUPOBAHUS

7 PenakTopsl XuMuueckux Gopmys

8 CtpykTypa cetu untepHer. [IP-anpeca u IP-npoTokosibl

9 Kpunrorpadust 1 KpUITOCUCTEMBI

10 Cuctembl ypaBieHus: 0a3aMu JaHHBIX

11 OnexTponHas noyrta. [lpuHimn padoTsl

12 ITonckoBbie cuctembl. OniepaTopbl MPOJBUHYTOTO MOMCKA

13 [TporpamMMHOe oOecrieueHne Baliel CueluaIbHOCTH

14 SI3BIKM TEXHOJIOTHYECKUX pacyeToB Matlab, Mathcad u Python

15 Cunxponuszanus ¢aitnos. Dropbox, ownCloud, BT Sync

16 Dendral — uckyccTBeHHBIN pacrio3HaBATENIb XUMUYECKUX CTPYKTYP

17 Web-cepBep. [lpunnmm pa®oThl, Ha3HAUYE€HHWE, TPOrPAaMMHOE oOOecreueHue s
3aIycka.

Pedepar Boimomnnsercs B (hopMe HHTEpAaKTUBHOU mpe3eHTanuu. OneHuBaercs pedepar B
5 6amioB.

8.2. [IpuMepbl KOHTPOJIBLHBIX BONIPOCOB 1JIfl TEKYIIEr0 KOHTPOJSI OCBOCHUS THCHHUILINHBI
Jliist Teky1iero KOHTpoJIs B 1 cemMecTpe mpeayCMOTPEHO 3 KOHTPOJBHBIX PaOOTHI.
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MakcumanbHasi OIleHKa 3a KOHTPOJIbHBIE paboThl B 1 cemecTpe cocraisier 21 6amr, mo 7 6amios
3a Kaxay1o paboTy.

Pa3znea 1. Paspen 2. Ilpumepsl BONPOCOB K KOHTPOJILHOH padore Ne 1. KonTpoJsbHas
padora comep:kut 3 Bompoca, 1 0a/u1 3a nepBblii BONPOC, 10 2 0a/ia 3a BTOPOil M TPeTHi
BOIIPOC.

Bapuanm xonmponwvroti pabomui

l. Hcnonb3ys peaakTop MaTeMaTudeckux GopMyIl, 3alucaTh CIEAYIOUIyIo (opMydy:
n
n k k
(x+a)" = Z (k) x%q™
k=0

2. TlocTpouTs MOBEPXHOCTH Z=2X>-3y?

3. Pemute CJIAY meTomoM 0OpaTHOM MaTpPHUIIHL:
7xX1 -2X2—3x3=-7
X] -6x2+ X3=-6
6x3=06

Paznen 3. IlpuMepnsl BONpocoB K KOHTPOJabHOW padotre Ne 2. KonrtposbHasi padorta
COJIEPSKUT 2 Bompoca, 3 6a/11a 3a nepBblil BONpoc, 4 0ajia 3a BTOPOii BOmpoc.
Bapuanm xonmponvroii pabomoi
1. Anroput™mbl MeToJ0B. OlLIEHKA MOTPENTHOCTEN METOJIOB.
2. CocraButh mporpammy pemienusi ypaBHenus f(x)=0 ma MATLAB B cooTBercTBUH C

3aJaHHOU OJIOK-CXEMOH:

a b, || fix)

Pazgen 4. Ilpumepnl BONPOCOB K KOHTPOJbHOH padore Ne 3. KontposabHasi padora
COJEP KHUT 2 BONpoca, 3 0aj1a 3a nepBbId BONPOC, 4 6a/1j1a 32 BTOPOIi BONpoC.

Bapuanm xonmponsroti pabomui
1. Tunel 0a3 KaHHBIX
2. Pabota ¢ 3anpocamu B 06azax maHHBIX. [[1s TaOmuiel «YaeHBI-KOPPECTIOHACHTH AKaaeMun
HayK» C TIOMOIMIbIO 3allPpOCOB HA BBHIOOPKY HM3MEHUTH IMOPSAOK CIEIOBAaHUS TOJEH, chenarhb
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HEBUJMMBIMU yKa3aHHbIE TIOJS, OTCOPTHUPOBATH 3aMUCH IO MPEAJIOKEHHOMY KPHUTEpHIO,
BBIBECTU Ha SKPaH 3alKiCH, OTBEUAIOIINE JAHHBIM YCIOBHUSM.

DdPHUO JlaTa Crnenuanmnsanus Ioa I'on npucBoenust
POXKICHHSA 3BaHUA
Anekcanaposud A. 1. | 22.01.1906 03T 1930
AmbpocoB A. JL. 16.06.1912 (uromnarosor- M 1970
BUPYCOJIOT
ApununH M. WL 28.02.1914 (uzmonor M 1966
babocos E. M. 23.02.1931 duocod M 1977
bupuu T. B. 10.01.1905 o(pTarEMoIIOT K 1972
bokyts b. B. 27.10.1926 (INZE31S M 1974
bonpapuunk B.K. 01.08.1920 aTHOTpad M 1972
bynpika C. X. 17.031909 TUAPOJIOT M 1972
I'ypunosuu I'. T 26.04.1933 duzux M 1970
Neanos A. I1. 29.12.1929 bu3uK M 1974
Kamenckas H. B. 10.01.1914 HCTOPHK xK 1959
Komapos B. C. 29.01.1923 XUMHK M 1970
Kymnakosckas T. H. 17.02.1919 arpoXvMHK- xK 1969
MIOYBOBE]L
Marnxkesud 1O. ©. 27.07.1911 SI3BIKOBE]] XK 1969
[Mumunosuy B. A. 05.01.1931 duzux M 1977
Cuxopckuii B. M. 10.10.1923 HCTOPUK M 1972
Crapo6unen I'. JI 14.05.1910 XUMHUK M 1969
Cynnuk M. P. 08.11.1910 SI3BIKOBE]] M 1970
Tkaues B. /1. 19.02.1939 (126319 M 1974
Xortsiea JI. B. 12.03.1928 TEHETHUK xK 1972
[abyns K. W. 28.10.1912 HCTOPHK M 1969
[Mupokanos /1. . 20.05.1929 dumocod M 1974

8.3. Bonpocs! /11 HTOrOBOr0 KOHTPOJISI 0CBOCHHS JMCIUIIIHHBI.

8.3.1. [IpuMepbI KOHTPOJIBbHBIX BONPOCOB /11l UTOTOBOT0 KOHTPOJISI 0CBOEHUS
aucuunnHbl (1 cemecTp — aK3amen).
MaxkcuManbHOE KOJTHUYECTBO OaiuioB 3a akzamer (1 cemectp ) — 40 6amnos.
DK3aMEHAIIMOHHBIA OWJIET BKIIOYAET KOHTPOJBHBIC BOMPOCH! MO pazaenam 1-4 pabodeit
COJIEPKUT

IIPOrpaMMBl

JUCIUITIINHBI

u

1 Bompoc — 20 6amioB, Boripoc 2 — 1 6anos.

Cnucok meopemu4ecCKux 60npocoe6 K IK3amMeH).

1. Hayka

uH(pOpMaTHKA.

enu

u

3aga4u.

WNudopmaruxka,

2

BOIIpOCA.

uHpopManus

u

21




14.

15

22.

23.
24.

25

29.
30.

31.

32.

nHpopMaTuzamnus

JIBa moixoaa K u3Mepenuto uHpopmanuu. smepenne nHGpoOpMaIum.

Ucrtopus pazsutust 9BM. Ilokonenus 9BM

Cucremsl cuucieHuss M ux ucnoib3zoBaHue B OBM. IlpaBuna nepeBoja uucen u3
Pa3IUYHBIX CUCTEM CUUCIICHHUS

Crpykrypa 9BM 1o ¢on Heiimany. OcHOBHBIE yCTpOHiCTBA

Bremrane 3anomuHaromue ycrpoicrsa. Pasmenienue nadopmauy Ha HOCUTEISX
[TporpammHuoe obecrieuenue. CTpyKTypa, THITHL.

Nutepdeiic, npyxectBennbii nuaTepdetic. paiiepsl. CepBUCHBIE CPECTBa

S3b1ku nporpamMMmupoBanus. Mcropus co3ganus. SI3bIKu BEICOKOTO YPOBHS

. Komnunstops! u unTepnperatopbl. OCHOBBI CTPYKTYPHOI'O IPOrPAMMHUPOBAHMS

. Komnretorepnslie cetu. Tononorus cerei.

. KomniprorepHebie ceTu. YpOBHH CETEN.

. Komnbtotepubie cetn. ['nmoOanbHbie W JoKanbHble ceTH. (OCHOBHBIE CEpPBUCHI

ri100aJbpHOM CETH.
KOMHBIOTepHBIe CCTH. CGTGBBIG HpOTOKOHBI. I{OMCHHBIG HMCHa

. ba3er nannprx. Tumel 6a3 qaHHBIX. CTpyKTYpa 0a3bl JaHHBIX
16.
17.
18.
19.
20.
21.

ba3bl nannbix. Pensiionnble MOIENN JaHHBIX.

ba3bl nansbix. Tunel oTHOMIEHUI. HopManu3anys OTHOLIEHHI.

AAropuTMbI 1 0J10K-cXeMbl. OCHOBHBIE JIEMEHTHI OJI0K-CXEM.

Anroput™msel 1 6510K-cxeMbl. OCHOBHBIE TUIIBI OJIOK-CXEM.

Marpuunsie onepauuu. TUnsl MaTpuil. BekTop-cTon01b! 1 BEKTOP-CTPOKH.

HevictBua ¢ maccuBamu. Oniepallii YMHOKEHMS, CIIOKEHHS, TPAHCIOHUPOBAHUS.
BrrunciieHne eBKIMI0BONH HOPMBI.

Cucrembl JUHEHHBIX anreOpanyecKux ypaBHEHUW. MaTpudHOE TIPEICTaBICHHE
CJIAY. O6ycnosinennocts CJIAY

Pemenue CJIAY metomom oOpaTHOM MaTpPHUIIHL.

[Mpubnuxenne pynkunu. Uatepnonsius MuorowieHoM Jlarpanxa

. [Ipubnmxenue GyHKIUU. ANMPOKCUMAIIHS METOJOM HAaUMEHBIIINX KBAaJPAaTOB
26.
217.
28.

Metoabl YUCIIEHHOTO0 UHTETpUpOBaHUs. OIIeHKA MOTPEITHOCTH METOIOB.

Pemienue HenuueitHoro ypaBHeHusi. OTieieHre KOPHEH.

Pemienue HenmHEMHOro ypaBHEHUA. YTOYHEHHE KOpHEW. MeETOoI NOJIOBUHHOIO
JEJICHMUS.

Pemienue HenmMHENHOTO ypaBHEHUS. Y TOUHEHNE KOpHEN. MeTo/ KacaTenbHbIX.
[Touck »skcTpeMyma (QYHKIMM OJHOM TMEpEeMEHHOW. 3ajgavya  OJHOMEPHOM
onTuUMU3auKu. MeToj neNeHus 0Tpe3Ka MOIMoJIaMm.

[Touck »skcTpeMyma (QYHKIMM OJHOM TMEpeMEHHOW. 3ajgavya  OJHOMEPHOM
onTuMu3auuu. Metos neneHus: OTpe3ka Ha 3 paBHbIC YacTH.

[Touck »skcTpeMyma (QYHKIIMM OJHOM TEpeMEHHOW. 3ajgavya  OJHOMEPHOM
onTUMU3aLKUKU. MeTo] 30JI0TOTO CEUCHHS.

CDOHI[ OLCHOYHLIX CpPCACTB HNPUBCACH B BHUAC OTACIBHOIO AJOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMO YaCThIO OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBbl.

8.4. CTpykTypa n npumMepbl 0M1eTOB 115 Ik3amena (1 cemectp).

IKk3amen 1o JUCHHUITIINHE «OcHoe6bl uud)opmauuouublx MmexHo102Uil» IIPOBOAUTCS B 1

ceMecTpe

U BKJIIOYAeT KOHTPOJbHBIE BOMPOCH MO pasfenam 1-4 paboueil mporpamMmsl

JUCLHMITIIMHBI. buner I IK3ameHa COCTOUT U3 2 BOITPOCOB, OTHOCAINHMUXCA K YKa3aHHBIM

paznenam.

[Ipumep Owmitera 11 IK3amena:
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«Ymeepoicoaro» Munucmepcmeo nayku u evicuiezo oopazosanus PO

3aB. kadeapoit UKII Poccuiickuii XMMHUKO-TEXHOJOTHYECKUN YHUBEPCUTET
(JJomkHOCTB, HAMMEHOBAaHHE Ka(eaphl) HMeHHU )—I’I/L Men nejieeBa
I'aptman T.H. Kagenpa nHGpopMaTHKHU H KOMIIBIOTEPHOI'0 IPOEKTHPOBAHHUSA
(IToarmuck) (A. O. Oamuuist)
« » 2022 1. 22.03.01 MarepuaJioBe/iecHHe H TEXHOJIOTHM MATEPHAJIOB

OcHOBBI HH(POPMALIMOHHBIX TEXHOJIOTHIl

buner Ne 1
1. Anroputmsl 1 6110K-cXeMbl. OCHOBHBIE 2JIEMEHTHI OJIOK-CXEM.

2. HanucaTh nporpammy 1o 3aJJaHHOM OJIOK-cxeme

Hauano

min=a

c<mun

Her

Brigoa
min

9. YYHEBHO-METOANYECKOE OBECIIEYEHHUE JUCIHUITVINHbI

9.1. PexoMeHnayeMasi 1uTeparypa
A. OcHoBHas1 JuTEpaTypa

1. Ucaes A. JI. Uudopmatuka. Koncnekr neknwmii: [yue6. mocodue] / Ucaes AJL.; MI'TY
uM. H. D. baymana. — M.: U3a-so MI'TY um. H. O. Baymana, 2016. — 54 c.: uin. — bubnuorp. B
koH1E KH. — [ISBN 978-5-7038-4540-0.

2. lllakuna 2.A., Cadonosa B.]1., [TaBnoB A.C., CoBetun ®.C., Cennep C.A., 'apTman
TH.,, Aceee KM. O0paboTka pe3yJabTaTOB  HCCIEAOBAaHUH C  NpUMEHEHHEM
MHOTO()YHKITMOHAJIBHOTO ~ TAaOJIMYHOTO penakrtopa: [yue6. mocodbme] / Taptman T.H.,
[Nankpymmna A.B., Bacunse A.C.; PXTY um. JI.U. Mengneneea. — M.: 13a-sBo PXTY nm.
J.1. Menneneena, 2018. — 60 c.

3. I'aptman T.H., [Tankpymmna A.B., BacunseB A.C. Penienne BbIYMCIUTENBHBIX 3a7a4
Ha s3bIke Python B xuMmm m Xumudeckoil TexHosnoruu: [yue6. mocobue] / I'aprman T.H.,
[Nankpymmna A.B., Bacunse A.C.; PXTY um. JI.U. Mengeneea. — M.: 13a-sBo PXTY nm.
J.N. Menneneena, 2020. — 176 c.

4. I'aprman T.H., Knymun J1.B. MoaennpoBaHue XUMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB.
[IpuHIMOBI TPUMEHEHUS! MAKETOB KOMIBIOTEPHOW MareMaTHkH: [yued. mocobue] / ['aptman
T.H., Knymun JI.B. — CI16.: U3a-Bo Jlans, 2020. — 404 c.
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b. lonmosiHuTeIbHAS JIUTEpaTypa

1. Ilakuna 3.A., Coserun @.C., Cennep C.A., MuponoB B.U., Kamunkun B.H.,
AprembeBa JIL.U., Conomarun A.C. — M.: Benenue B umnpopmatuky. PXTY um. ..
Menneneena, 2012. — 80 c.

2. PellleHrEe TUTIOBBIX 33/1a4 OJJHOMEPHOM U MHOTOMEPHOW ONTUMU3AIUU C IPUMEHEHUEM
naketa MATLAB: yue6. mnocobue / moxn pea. npod. T.H. I'aprmana. — M.: PXTY um. J.H.
Menneneena, 2011 — 94 c.

3. T'aprman T.H., Knymun J[.B.: OCHOBBI KOMIBIOTEPHOTO MOJEIMPOBAHMSI XMMMKO-
TEXHOJIOTHYECKHUX MpoIieccoB; yueobnoe nocodbue mist BY30B. — M. uzn. «Akagemkauray, 2008.
—416 c.

4. TlpakTUKyM IO OCHOBaM BblUMcCIUTENbHOW MaremaTuku. I[lox pemakmumenn T. H.
I'aprmana. M.-PXTY um. I. 1. Menneneesa. 2007r. — 56 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOoi nHGopManuu
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEPUAIl K JIEKLIHUSM.
— Ilpe3eHTanuu K JEKIUAM.
— Meroanueckre peKOMEHIalUH 110 BBIIIOJIHEHUIO J1a00PaTOPHBIX padoT.

Pecypcel nHpOpMannOHHO-TETIEKOMMYHHUKAITMOHHOW cetn IHTepHeT:
— http://intuit.ru

— http://wolframalfa.com

— http://mathnet.ru

— http://arxiv.org u archive.org

9.3. CpencrBa odecnievyeHHsi OCBOCHUSA TUCHUATIIIUHbBI
Jdns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIIEHBI — CIEAYIOLIME  CPEICTBA
o0ecIieueHnsT OCBOCHUS JUCIIAIIINHEL:

— KOMIIBIOTEPHBIE MPE3CHTAIIMN MHTEPAKTUBHBIX JIEKIUH — §, (00Iee Yucio craiiioB —
80);

— 0aHK TECTOBBIX 33aJaHMU JUISI TEKYLIEro KOHTPOJS OCBOCHMS AMCHUIUIMHBI (oOrmiee
4qucio Borpocos — 120);

— TexkcroBsrii penaktop Microsoft Word 2019 (u Bbimie)

— Tabmuunslit pegakrop Microsoft Excel 2019 (u Bbiie)

— Penaxrop npesenramnuii PowerPoint 2019 (u Bbime)

— KoMIneKT TeXHH4eCKUuX CPEICTB ISl AEMOHCTPALUU MTPE3CHTAIIA

— Jlunen3nonnsiii maker MATLAB — ceteBas Bepcus Ha 30 pabounx cTaHIIUH
— VYueOnsrit mopran PXTY um. J[.1. MenneneeBa

— TlouToBsIit MecceHKep e-mail

— Meccenmxep Telegram

— Buneoxondepeniuu B Skype, Zoom, Microsoft Teams

— DnexTpoHHas HHPpOpMamoHHO-00pa3oBatenbHas cpena JUOC

Jl5iss OCBOCHMS AUCIMILTAHBI HCIIONB3YIOTCS CIEAYIONINEe HOPMATUBHBIE U HOPMATHUBHO-
METOMYECKHE JOKYMEHTHI (0OHOBUTH JIaThl OOpAIICHHUS ):

— ®enepanbHbiii 3akoH Poccuiickorr ®epepanmu ot 29.12.2012 Ne 273-03  «O6
oOpazoBanun B Poccuiickoii ®@enepauumn» [OnekTpoHHBId pecypc] — Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
obpamenus: 15.05.2022).

- CDC,Z[Gpa.HBHBIC TOCydapCTBCHHBIC O6paBOBaT€HBHBIC CTaHdapThI BBICHICTO
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obpazoBanus // KoopauHaIMOHHBIA COBET y4eOHO-METONMYECKHX OOBETWHEHWH W HAy4YHO-
METOJIMYECKUX COBETOB BhICIICH MmIKOJbL. [lopTan denepanbHbIX 00pa30BaTENbHBIX CTAHIAPTOB
BBICILIETO oOpazoBaHus [DneKTpOHHBIN pecypc] - Pexxum JOCTyMa:
http://fgosvo.ru/fgosvo/92/91/4 (mara obpamenus: 15.05.2022).

— Ilpuka3 MunucrepcrBa oOpa3oBanusi U Hayku P ot 23.08.2017 Ne 816 «OO6
yTBepkAcHUH [lopsaka MpUMEHEHUsS OpPraHU3alUsIMU, OCYIIECTBISIONIMMU 00pa30BATEIbHYIO
JEeSTENIbHOCTD, 3JEKTPOHHOTO OOYYeHHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN IpU
peanu3any  00pa3oBaTelIbHBIX IMporpamm» [OneKTpoHHBIH pecypc]. Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7 (mata oopamenus: 15.05.2022).

[Ipy ocBoeHUM AMCUMIUIMHBI CTYAEHTHI JOJDKHBI HMCIONb30BaTh HH(POPMAIIMOHHBIE U
uH(OPMAIIMOHHO-00pa30BaTEIBHBIC PECYPCHI CIICTYIOIINUX TTOPTAJIOB U CAaTOB:

— Cucrema QenepanbHbIX 00pa3oBaTeNbHBIX MmOpTaoB. CHcTeMa  OTKPBITOTO
obpazoBanms. Koncantuaroseii nentp MOC OO P® [DnextpoHHslid pecypc] — Pexum
nocrymna: https://openedu.ru/ (mara obpamenus: 15.05.2022).

— HWudopmanmonnas cuctema «ENMHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM PeCypcam.
URL: http://window.edu.ru/ (mata obpamenus: 15.05.2022).

— O®ODIIO: coorBerctBue TpeboBanmsiMm DI'OC [DnexkTtpoHHBIA pecypc] — Pexum
nocryma: https://i-exam.ru/ (nara odpamenus: 15.05.2022).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudpopmannoHHyto HOJIEPIKKY U3yUYeHUSI JUCLUTUIMHBI OCYILIECTBIISIET
Nndpopmanmonno-oubnuoreunsiii uentp (MBL) PXTY wum. J.U. MenneneeBa, KOTOPBIiA
obecrieunBaeT OOYYaIOIMIUXCS OCHOBHOM y4eOHOH, Y4YEeOHO-METOAMYECKOM W Hay4YHOU
JUTEPaTypOi, HEOOXOIUMOMN AJIsl OpraHu3alMyd 00pa30BaTENBHOrO Mpolecca MO JAUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro Gouaa MBI ra 01.01.2022 coctaBnsier 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOH
JAUTEpATypoi B (hopMe MeUaTHBIX U JIEKTPOHHBIX M3JaHMMH, a TAKXKe BKIIOYACT OQUIMATIbHbIE,
CIpaBOYHO-OMONMHMOrpaduueckue, CrENUATU3UPOBAaHHBIE OTEUECTBEHHBbIE U 3apyOekHBIC
nepuonuueckue u  uHbopmanmoHHeie  u3manums. WBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4varomuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcsi JOoCTyn K ceTd HHTepHeT M K 3ieKTpoHHO-Oubnuoreynoit cucteme (DbBC)
VYHuBepcuTera, KOTOpas COJEPXKHUT pa3iIMyYHble M3/1aHUS 110 OCHOBHBIM H3Y4aeMbIM
JTUCLUUIUTMHAM M C()OPMHUPOBAHA IO COTIACOBAHMIO C MpaBooOIanaTeNsiMu yuyeOHOW U ydeOHO-
METOAMYECKOH JINTEPATYPBHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarnmonHoro obcmyxkuanusi B UBIL] peanmn3oBana TeXHOIOTHUS DIEKTPOHHOW IOCTAaBKU
JTIOKYMEHTOB.

ITonHbIN TiEepedeHb HIIEKTPOHHBIX HH(OPMALMOHHBIX PECYPCOB, HCHOIB3YEMBIX B
npoiiecce 00y4eHus, MPeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
B coorBercTBMM ¢ y4yeOHBIM IUIAHOM 3aHATUS [0 AUCHUIUIMHE «OCHOGbL

UHMOPMAYUOHHBIX MEXHON02Uil» TIPOBOIATCS B (opme NeKIMid, MPaKTUYECKUX 3aHATHH,
71a00paTOPHBIX PabOT M CAMOCTOATEIBHOM paboThl 00yYarOLIerocs.
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11.1. O6opynoBanue, He00OX0aUMOE B 00pa30BaTeJIbHOM IpoLecce:

o VYyebnas ayautopus,

o0opy/0BaHHAsl d3JEKTPOHHBIMH CPEICTBAMHU JEMOHCTPALUH

(KOMIIBIOTEP CO CPEICTBAMH 3BYKOBOCIIPOM3BEICHHUS, IPOCKTOP, IKPaH) U y4eOHOU MeOebIo;

o ydeOHasi ayauTopusi JJisi TPOBEACHHS J1abOpaTOPHBIX

SJICKTPOHHBIMHA CPCACTBAMH ACMOHCTpPALIUUA;

3aHATHH,

o0opyToBaHHAS

° KOMIIBKOTCPHBIC KJIACChI, HACUYUTBIBAIOIIIMC HEC MCHCC 10 II0CaA0YHbBIX MECT C
IPeyCTaHOBJICHHBIM IPOTPAMMHBIM 00ECTICUCHHEM JIJISI BHITIOJTHEHHUS JTa00PaTOPHBIX paboT;
o OubnMoTeka, uMeromas paboune KOMIBIOTEPHBIE MECTa, OCHAIEHHBIE KOMITBIOTEpAaMU C

AOCTYIIOM K 0azaMm JaHHBIX WU BBIXOJ0OM B I/IHTepHeT.

11.2. YueOHO-HATIS/THELIE IOCOOMS:
VYyeOHbIC TOCOOUS TIO TUCIUTIIIMHE. DJIEKTPOHHBIA pa3IaTOYHBIA MaTepuai K pasjenam
Kypca. JleMoHCcTpallmoHHble MaTepHual 1o Kypcy.

11.3. KomnboTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKAMOHHbIE CeTH, allllapaTHO-
NpPOrpaMMHBbIe M ayIHOBHU3YyaJlbHbIe CPEACTBA:

. MEPCOHAIIBHBIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBaTteasiMmu CD u DVD,
IPUHTEPAMU U IPOTPAMMHBIMH CPEACTBAMM, IPOEKTOPHI, SKPAHBI;
. ayJUTOPUU CO CTAI[MOHAPHBIMU KOMIUIEKCAMH OTOOpaskeHHs] MH(pOpMAIMHU C JH0O0Tro

ANIEKTPOHHOTO HOCUTEJIS;
. WEB-kamepsr;
¢ poBoii poroanmnapar;

[ ]
o KOIIMPOBAJIbHBIE AIAPATHI;
[ ]

JJOKaJIbHasA CETh C BBIXOAOM B I/IHTepHGT;

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE © HH(POPMALIMOHHBIE PECYPCHI:
VYyeOHuKH, yaeOHbIE M Y4EOHO-METOAMYECKHE TTOCOOHS 110 OCHOBHBIM pasjieiaM Kypca.
OnexkTpoHHbIe 00pa3oBaTeNbHBIE Pecypchl: KadeapanbHble OHOIMOTEKH 3JIEKTPOHHBIX

U3JJaHUH, 2JIEKTPOHHBIA KOHCIIEKT MATE€PUAIOB M0 JUCLUILIMHE, JIEKTPOHHbIE IPE3EHTAMU 110
TEeMaM Kypca; yueOHO-MeToquuecKue pa3paboTku kadeapbl B 3JEKTPOHHOM BHUJE; CIIPABOYHBIC
MaTepHalbl B 3JICKTPOHHOM BHJIE.

11.5. IlepeyeHb JIHIIEH3MOHHOTO POTPAMMHOI0 O0ecTeYeHus :

PexBuzutsl Cpoxk okoHYaHUs
HaunmenoBanue KonuuectBo o
Ne i/t JIOTOBOPA N TIEHCTBUS
MIPOTrPaMMHOTO TIPOTYKTa JINLIEH3UHN
[IOCTaBKHU JINIEH3UA
Microsoft Office 12 MeCSLICE
Professional Plus 2019 (exkero Eoe
B coctase: 657 Do J'Ié[HI/Ie
. Word KOMILJIEKTOB. H(I: EHCKH c
. Excel Kontpakt No 28- é[ ABOM
1 o Power Point 355A/2020 ot Cornairenue e gxo A 1
o Outlook 26.05.2020 Microsoft OVS- O6HI:) Bn'e'II[{H o
«  OneNote ES Ne V6775907 y
. Access BEpCHIO
«  Publisher MpOAyKTa)
o InfoPath
MATLAB Academic Horosop Ne
) Individual u Tr000210400 ¢ 10 S
Optimization Toolbox AO «CodrJlaitn P
Academic Individual Tpeitny, akT
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MPEI0CTaBICHUS
npaB NeTr087691
ot 27.12.2017

MATLAB Classroom
Suite new Product From
25 to 49 Concurrent
Licenses (per License)

I'ocynapcTBeHHBIM
KOHTpakT Ne 143-
1645A/2010 ot
14.12.10, Akt Ne
Tr048787,
HakJamgaas Ne
Tr048787 ot
20.12.10

20

OeccpouHas
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12. TPEBOBAHU K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HauMmeHoBaHHe ®opMbI 1 METOABI
OcHOBHbBIE MOKA3aTeTU OLEHKHU
pa3iesoB KOHTPOJISI M OLIEeHKH

Paznean 1. 3naem:

OcHoBbI HH(OPMALITMOHHBIX — TpoIlecchl, METOAbl IMOHuCKa, cOopa, | OueHka 3a

TEXHOJIOTHil. XpaHEHMUS, 00paboTKH, | KOHTPOIBHYIO PaboTy
npeAcTaBieHus,  pacmapoctpaHeHus | Nel (1 cemectp)
uHpOpMaIu u criocoOsl | OneHka 3a
OCYIIECTBJICHUSI TaKHX MPOIIECCOB U | JIaOOpaTOPHBIN
METOJI0B (uH(opMaIOHHBIE | TIPAaKTUKYM (1
TEXHOJIOTHH) ceMecTp)

Braoeem:

— HaBbIKAMHM paboTBl C JEXKAIIMMHU B
ocHoBe U T-pemieHuit faHHBIMU

O1LeHKa 3a IK3amen
(1 cemectp)

Pa3pea 2.

ANTOPUTMBI U OCHOBBI
IPOrpaMMHUPOBAHUS HA S3bIKE
MATLAB.

3naem:

— COBpPEMECHHbBIE  HMHCTPYMEHTAJIbHBIC
cpempl,  MPOTPAaMMHO-TEXHHUYECKHUE
w1aThOpMBbI u POTPaMMHbBIC
CpencTBa, B TOM qHcie
OTEYECTBEHHOTO IPOM3BOJICTBA,
UCTIOJb3yeMbIC UISI PEUICHHS 3a7ady
npodecCHOHALHON NeATeIhHOCTH, U
MPUHITUIIBI KX PAOOTHI.

Ymeem:

— BBIOMPATH n HCIOJIL30BaTh
COBPEMEHHBIE uH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIC n
MHTEJUICKTyaJIbHbIE TEXHOJIOTHH,
WHCTPYMEHTAJIbHBIC Cpenbl,

IPOrPaMMHO-TEXHUYECKHE TUIaT(HOPMBI
U IPOTPaMMHBIE CPEACTBA, B TOM YHUCIIE
OTE€YECTBEHHOI'O IMPOM3BOACTBA, JJIA

pelieHus 3amad  npodeccroHabHON
IEeITEIbHOCTH

Bnaoeem:

— HaBBIKAMU MPUMEHEHUS
COBPEMEHHBIX UH(POPMAITMOHHO-
KOMMYHHKAITUOHHBIX u
WHTEJUICKTyaJTbHBIX TEXHOJIOTH,

UHCTPYMEHTAJIBHBIX CPEACTB, B TOM
YHUCJIE OTEYECTBEHHOIO IPOU3BOJCTBA,
JUTS peuieHus 3a1a4
npodeccuoHaTbHOM e TEIbHOCTH.

Ouenka 3a
KOHTPOJIBHYIO paboTy
Nel (1 cemectp)
OrneHKa 3a
1a00paTOPHBIA
npakTukym (1
ceMecTp)

O1ieHKa 3a 9K3amen
(1 cemectp)
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Pazpnen 3. 3unaem: Onenka 3a
YucneHHble METOBI. — COBPEMEHHBIE  HMHCTPYMEHTAJIbHBIE | KOHTPOJIBbHYIO PabOTy
Peanusanus npocrermmx cpenbl,  nporpammHo-TexHuueckue | Ne2 (1 cemectp)
QJITOPUTMOB B cpeJie 1aT(hOpMBI u nporpamMMHele | OneHka 3a
MATLAB. CpEICTBa, B TOM yucie | 1abopaTopHbII
OTE4YECTBEHHOI'O IIPOM3BOJICTBA, | MPAKTUKYM (1
UCTOJb3yEeMbIE JUISI PELICHUs 33a7ad | CEMECTP)
poeCCHOHATILHON AEATENbHOCTH, U
MPUHIUIBI KX PaOOTHI. Ouenka 3a 3K3amen
Ymeem: (1 cemectp)
— BBIOMpATH U UCTIOJIb30BATh
COBpPEMEHHBIE UH(POPMALIMOHHO-
KOMMYHUKAI[IOHHBIE U
UHTEJUIEKTyalIbHbIE TEXHOJIOTUH,
MHCTPYMEHTAJIbHBIC cpensl,
IIPOrpaMMHO-TEXHUYECKHE IIaT(HOPMBI
U IPOTPaMMHBIE CPEJICTBA, B TOM YUCIIE
OTEYECTBEHHOTO IPOU3BOJCTBA, IS
pemieHust 3agad  NMpodhecCHOHaIBHOM
JeSTEIbHOCTH
Pa3nea 4. 3naem: Onenka 3a
Komnerotepusie cetu. basbl — MPOLECChI, METOJbl IOHMCKa, cOOpa, | KOHTPOJIbHYIO PabOTy
JAHHBIX. XpaHeHus, o0pabotku, | Ne3 (1 cemectp)
IpeAcTaBlIeHus,  pacrnpocTpaHeHus | OueHka 3a
uHpOopMaIu u Croco0bI | 1a00paTOPHBIA
OCYILECTBJICHHUSI TaKUX IPOLECCOB M | MpakTHKYM (1
METOJI0B (uH(OpMAITOHHBIE | CEMECTP)
TEXHOJIOTHH)
Ymeem: Onenka 3a 3K3amen

— aHaJIM3UPOBaTh Mpo(decCHOHAIbHBIC

3alaud, BBIOMPATh U HCIIOJNH30BAThH
nonxomsamue UT-TtexHomoruu.
Braoeem:

— HaBBIKAMH MIPUMEHEHUS
COBPEMEHHBIX nH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX u
WHTEJUICKTYyJIbHBIX TEXHOJIOTHH,

UHCTPYMEHTAJIBHBIX CPEACTB, B TOM
YHUCJIE OTEYECTBEHHOIO IPOU3BOJCTBA,
JUTS peuieHus 3a1a4
npodeccuoHaNbHOM 1S TEIbHOCTH.

(1 cemectp)
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13. OCOBEHHOCTH OPI'TAHU3AIIMU OBPA3OBATEJIBHOI'O TPOLHECCA JJISA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBANUAOB W JHIl C OTPAaHUYCHHBIMH BO3MOXHOCTSMH  3JIOPOBBS
OCYILECTBIISIETCSA B COOTBETCTBUH C:
- [MopsimkoM  opraHu3allid ©W  OCYIIECTBICHHUS  00pa3oBaTENbHON  JESTENbHOCTH
1o 0Opa3zoBaTeNbHBIM IIpOrpaMMaM — MporpamMmam OakajiaBpuara, MporpaMMmamM CIelHUaInuTeTa,
nporpammam MaructpaTypsl (Ilpuka3 MwuHHCTepcTBA HAyKHM H BBICHIETO 00pa3oBaHUs
Poccutickoit ®eneparuu ot 06.04.2021 Ne 245);
- [TonoxkeHneM O TOpSAKE OpPraHW3alMd M OCYIIECTBICHHUS  00pa3oBaTENbHOM
NESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MpOorpaMMam
OakanmaBpuaTta, IporpaMmaM CHeNMalIWTeTa, IporpamMmaM  Maructparypsl B PXTY
uM. [I.U. MenneneeBa, npuHATHIM pemeHneM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
or . .20 , mporokon Ne | BBEICHHBIM B JeHCTBHE NpHKa3oM H.0. pekropa PXTY
uMm. I.U1. MenneneeBaor . .20 Ne
- MeToaudecKuMi peKOMEHIANMSIME 110 OpraHu3al[ii 00pa30BaTEIBLHOTO MpoIecca IS
00y4eHHs MHBAIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsl B 00pa30oBaTeNbHbIX
OpraHM3alsaX BBICHIETO O00pa3oBaHUS, B TOM YHCIE OCHAIIEHHOCTH 00pa30BaTEIHHOTO
nporiecca (yTBEepKICHBI 3aMmecTuTereM MuHuctpa obpazoBanusi U Hayku PO A.A. KimmmoBbiM
ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MEHEHHs K padoveill mporpaMme QM CHUATIIAHbI

«OcHOBBLI HH(POPMAIMOHHLIX TEXHOJIOIHH»
HaNpaBJIeHUs MOATOTOBKH (CNEHAJIbHOCTH)
22.03.01 MaTtepuajioBeeHIE 1 TEXHOJIOTHU MaTEPHUAIOB

KOO U HAMMEHOBAHHNEC HAMIPABJICHUS ITOATIOTOBKH (CHCHHaJ’IBHOCTI/I)

Bce NMpo(uIN HallpaBICHUS
(manMeHOBaHHE MPOGHIS OATOTOBKY (MarkMCTEPCKOH IPOrpaMMEL, CIEIHATH3AIINH))

dopma 00yueHus: OUHAST

Homep
OcHoOBaHM€E BHECEHUS
n3MeHeHus1/ ConeprkaHue TOMOJTHCHHS/ M3MEHEHUS
W3MEHEHU/ HOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
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MuHHCTEepCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepanun
(penepasibHOE rocyiapcTBeHHOE OI0AKEeTHOEe 00pa3oBaTeIbHOE YUpeKAeHne
BbICILIEr0 00pa3oBaHus
«PoccuiicKkMil XUMHKO-TEXHOJIOTHYeCKUIl YHUBEPCUTET
umenn /I.. MenaeneeBay

«YTBEPXIAIO»

N.o. mpopekTopa 1o yueOHoi paboTte

C.H. ®unaros
«25» wmas 2022r.

PABOYASA IPOT'PAMMA JUCHUITVIMHBI

«IIpoduibHoe mporpaMmMHoe odeciedeHue 1JIsl perieHus 3a1a4
Nnpo¢eCCHOHAILHOM eI TeJIbHOCTI

Hanpasienue noarorosku 22.03.01 MartepuaJioBe/ieHHe U TEXHOJOTHH
MaTepHajJoB

(KOZ[ 1 HAMMCHOBAHUEC HAIIPaBJICHUSA HOIII‘OTOBKI/I)

[po¢uias noarorosxku — Bee npodujin HanpaBJIeHUs

(HaumenoBanue npoguisi oArOTOBKH)

KBanmudukauus «dakajaaBp»

PACCMOTPEHO U OAOBPEHO
Ha 3aceIaHud MeToqnuecko KOMUCCUH
PXTY uwm. JI.1. Menaeneena
«25» mas 2022 .

[Ipencenarens H.A. Maxkapos

MockBa 2022



IIporpamma cocrapieHa:

- I.T.H., TnpodeccopoM, 3aBeayomuM Kapeapod WHPOPMATUKM U  KOMIBIOTEPHOTO
npoektuposanus I'aprmanom T.H.

- K.T.H., IOLIEHTOM Kadeapsl HHHOPMATUKHU U KOMIBIOTEPHOr0 IpoekTHpoBaHus [lankpymmHon
AB.

- cTaplmM MpenojaBareneM Kadeapbl MHOOPMATHKH M KOMIBIOTEPHOTO MPOEKTHPOBAHUS

Cagonooii B./I.

[Iporpamma paccMoTpeHa u 0J100peHa Ha 3acefaHuu Kadeapbl HHOOPMATUKH B KOMITBIOTEPHOTO
MPOEKTUPOBAHUS

« 18 » masa 2022 r., npotoxon Ne 10



1. HEJIb ¥ 3AJJAYY JUCHMUTIINHBI

[Iporpamma cocTaBieHa B COOTBETCTBHMM C  TpeOoBaHusiMH  DenepaabHOroO
TrOCYJapCTBEHHOTO 00pa30oBaTEIBHOTO CTAaHJIApTa BBICIIEro oOOpa3oBaHHMs — OakaiaBpuara
1o HampaBieHUo NoAroToBku 22.03.01 Mamepuanosedenue u MmexHOI02UU MAMEPUATIOE
(®1roC BO), pekoMeHanusIMiu  MeToIMYeCKOM KOMHCCMU W HAKOIUIEHHBIM  OIBITOM
IPEnoJIaBaHusl JAUCHUILUIUH Kadeapoil uHgpopmamuku u KoMRolOmepHozo npoeKmupoeanus
PXTY um. [I.U. Menneneena. [Iporpamma paccuntaHa Ha U3y4eHUE TUCHMUIUIMHBI B TeueHHE |
ceMecTpa.

Hucuunnuua «lIpogpunvnoe npozpammnoe obecneuenue 011 pewieHus 3a0ay
npogeccuonanbHoll desmebHOCHMUY) OTHOCUTCS K 005S3aTENbHON YacTH TUCIUIUIMH y4eOHOTO
mwiaHa. B jaucuunimHe uW3ydaloTcs  NPAKTUYECKUE  ACHEeKThl COBPEMEHHOW  Teopuu
uHpopMalnOHHbIX cucteM. [logpoOHO omucanbl GopMbI peaCcTaBIeHUS UHPOPMALIUU, OCHOBBI
MH(GOPMALIMOHHONW  KYJNbTYpbl, HMHCTPYMEHTbl HH()OPMALIMOHHOTO  TOHUCKa, MPOOIEMBI
UH(POPMALIMOHHOTO O0IIecTBa, HWH(MOPMAIMOHHBIE TEXHOJIOTMM IepeJayd U o0paboTKu
uH(popMalu, cBeJeHUS 00 SKOHOMHYECKMX HH(OPMAIIMOHHBIX CHUCTEMaX M TEXHUYECKUX
cpeacTtBax MH(OPMAIMOHHBIX TexHosOTui. WM3ydeHue TUCIUIUTMHBL  Oasupyercs Ha
KOMITIETCHIIMSAX, C(POPMUPOBAaHHBIX y OOydYarommxcsi B 00meoOpa3oBaTeIbHOM WK
npodeccuoHaIbHON 00pa3zoBaTenbHON opranu3auuu. [Ipennonaraercs, 4To CTYJCHTHI 3HAKOMBI
C OCHOBHBIMU MOHATUSIMH HH(pOpMaTUKH. CTYyAEHTHI TaKXe IOJDKHBI BIIAJETh OCHOBHBIMU
HaBbIKaMu paboTsl ¢ TIK.

Heap AUCHUIIMHBI — 03HAKOMJIEHHE CTYJIEHTOB C TEOPETUYECKUMHU, MPAKTUYECKUMU U
METOJ0JIOTUYECKMMHA OCHOBAMHU COBPEMEHHBIX MH(OPMAIIMOHHBIX CHCTEeM. B paMkax u3ydeHus
JUCIUIUIMHBL Y CTYACHTOB (DOPMHUPYIOTCS TEOPETHUECKHE 3HAHUS U MPAKTUUYECKHE HaBBIKU IO
MHCTPYMEHTAJIBHBIM CPEJCTBaM MporpaMMHoOro odecredeHus. CTyIeHTHI U3y4aloT Ha MPAKTUKE
BU/IbI MH()OPMALIMOHHBIX TEXHOJIOTHH.

3agaun TUCHUILUIMHBI — IPUOOPETEHUE CTYICHTAMHU MPOYHBIX TEOPETHUECKUX 3HAHUN U
MPAKTUYECKUX HAaBBIKOB B 00J1ACTH MHPOPMAIIMOHHBIX TEXHOJIOTUH.

HMucuunnuua «llpogpunvrnoe npozpammnoe obdecneuenue 0na peuieHus 3a0ay
npogheccuonanvnoii deamenvnocmuy tnpenonaercs Bo 2 cemectpe. KoHTposb ycneBaemMocTr
CTYZIEHTOB BEJIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

PaGouass mporpaMMa JOHUCHUIUIMHBI MOXET OBITh peajgn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHH M HJIEKTPOHHOTO OOyYEHHsS MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHbI

W3ydyeHune NUCHUIUIMHBI HAIPaBJIEHO HA NMPUOOpETEHHE CIEAYIOINUX KOMIETeHU U U
HHAUKATOPOB UX IOCTUKEHUS:

Oﬁmenpoq)eccnonanbﬂble KOMIICTCHIHHU U HHIAUKATOPbI UX TOCTHXKCHUA:

HanmeHnoBanue
Kox n HauMeHOBaHUE UHAMKATOPA
KaTeropuu (rpymnmsl) Kon u HanmenoBanue OIIK
noctmxenus OITK
OIIK

OIIK-5 Cnocoben periath OIIK-5.1; 3Haer coBpeMeHHbIE
HAyYHO-UCCIIEIOBATENbCKHE nH(OpPMaLMOHHBIE TEXHOJIOTUH,
3a[ja4u IpU OCYIIECTBICHUH NPUKJIAIHBIC amapaTHO-

EcrecTBeHHO-Hay4Hast | nmpodeccruoHaIbHON IIPOrpaMMHBIE CPEJICTBA U HOPMBI

HOJTrOTOBKA NeSITEIbHOCTH C IPUMEHEHUEM UH(POPMALIMOHHOM
COBpPEMEHHBIX HH(OPMAIIMOHHBIX | OE30MACHOCTH ISl pEIICHUS
TEXHOJIOTUH U PUKJIIAJHBIX HaYYHO-HMCCIIEJOBATENIbCKUX 3a/1a4
anmapaTHO-TIPOTPAMMHBIX B 00J1acTH PO ECCHOHATBHOU




CpeACTB JESITEIIbHOCTH

OIIK-5.2; YMeeT npUMEHATh
COBpeMEHHbIC NH()OPMAIIMOHHBIC
TEXHOJIOTHH U MPUKIIaIHbIE
anmapaTHO-POTPAMMHEIE
CpEICTBA JJIsl pEeLIEHUS] HayYHO-
MCCIIEIOBATEILCKUX 33134 B
obsactu mpodeccCuoHATbHON
JESITEIIbHOCTH

OIIK-5.3; Baageer
COBPEMEHHBIMHU
uH(})OpPMAITMOHHBIMHU
TEXHOJIOTUSMU ¥ MPUKIIATHBIMU
anmnapaTHO-MPOrpaMMHBIMU
CpeICTBaMU

OIIK-8.1; 3HaeT 1 coOIMI0OqaET
HOPMBI HHPOPMALIMOHHOM
0€30MMacHOCTH B
npo(hecCHOHATLHOM IEATEIIEHOCTH
OIIK-8.2; YMmeer pemathb

OIIK-8 Croco0OeH IMOHUMATh WHXEHEPHO-TEXHUYECKUE 3a/1a4u

HNPUHINIB paOOTHI COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUHN U
UCTIONIB30BATh UX JUIS PEIICHHS
3a1a4 npogeccuoHaIbLHON

U 3a]1a4d BBIUYKCIUTENHHOU
MaTEeMaTHKH C IPUMEHEHHEM
COBpPEMEHHBIX TPOrPaMMHBIX
KOMILJIEKCOB U SI3bIKOB

JeSITeTbHOCTH IPOTPaMMHUPOBAHUS

OIIK-8.3 Bnaneer coBpeMEHHBIMU
uH()OpPMAITMOHHBIMHU
TEXHOJIOTUSMU TIpHU cOope,
aHaimuse, 00paboTKe 1

IpeCTaBICHUN HHPOPMAITUU

B PE3YIbTAaTC OCBOCHUA AUCHUIIIMHBI CTYACHT JOJIKCH:

3namo:

MpOIIECChl, METOJbl  TMOWCKa, cOopa, XpaHEHUs, OOpabOTKH, TPEACTABICHUSA,
pacnpocTpaHeHuss WHQPOPMAIMKM U CHOCOOBI OCYIIECTBJICHUS TaKUX IMPOILECCOB U
MeT010B (MH(OpPMAIMOHHBIE TEXHOJIOTHH)

COBPEMEHHBIC HMHCTPYMEHTAJIbHBIC CPEAbl, MPOrPaMMHO-TEXHHYECKHE TUIaT(HOPMBI U
IpPOrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEYECTBEHHOI'O MPOU3BOJCTBA, MCIIOIb3yEeMbIE
JUTSL pENIeHuUs 3a/1a4 MpoecCuOHABHOMN IeATeIbHOCTH, H IPUHIIUITBI KX PAOOTHI.

Ymemy:

BBIOWpaTh W HCMOJB30BaTh COBPEMEHHBIE WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE U
MHTEJJIEKTyallbHbIe TEXHOJIOIMH, HTHCTPYMEHTAJIbHBIE CPEIbl, IPOTPAMMHO-TEXHUYECKUE
w1aTGopMBbI U IPOTPaMMHBIE CPEJICTBA, B TOM YHCIIE OTE€YECTBEHHOT'O MTPOU3BOJICTBA, JIJIS
pelieHus 3a1a4 npoQeccCuOHaNbHON AESITETbHOCTH

AHATM3UPOBATh MPOQPECCHOHATBHBIE 3a7aud, BBIOUPATH W HCIOIH30BATh IMOAXOSIIUE
NT-rexHonoruu.

Braoemey:

HaBBIKaMH palOTHI C JIeKAKUMK B ocHOBe U T-petennii TaHHbIMU




— HaBBIKAMU TIPUMEHEHHUS COBPEMEHHBIX HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX |
WHTEJUICKTYaJIbHBIX ~ TEXHOJIOTUH, WHCTPYMEHTAJIbHBIX CpPEACTB, B TOM YHCIE
OTEYECTBEHHOTO MPOU3BOJICTBA, JJIS PEIICHUS 3a1a49 MPOPECCHOHATBHON IeATEILHOCTH.

3. OFbEM JUCHUILIMHBI U BUJIbl YYEBHOM PABOThHI

Bun yueGHoM paboTh AxaL
3E
9.

O0mas TpyA0eMKOCTh JMCIUILJIHHBI 2 72
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,42 51
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKHU 0,5 18
Jlexuuu (JI) - -
[Tpaktrueckue 3anstus (113) 0,47 17
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,25 9
Jlabopartopusie paboTs (JIP) 0,94 34
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,25 9
CamocrositesbHast padora (CP) 0,58 21
[TepepaboTka yueOHOTO MaTepuana - -
IToaroroBka K IPaKTUYECKUM 3aHATUAM 0,11 4
[ToaroroBka K J1abopaToOpHBIM paboTam 0,25 9
[ToaroroBka K 3K3aMeHY - -
[ToaroToBka K MPOMEKYTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue BUIbI CAMOCTOSITENIbHOM PabOoThI 0,11 4
Buabl KOHTpOJIS |
3auer + +
JK3aMeH - -
KonTakTHas camocrosiTesnbHas paboTa -
CamocCTOATENbHO U3YUYCHUE PA3ICIIOB TUCIUILIMHbI ] -
Bua uTOroBoro KOHTpoJIsi: 3auer

Bun yueGHOMI paboThI Actp,

3E
9.

O01mas TpyA10eMKOCTh U CIUNJIHHBI 2 54
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,42 | 38,25
B TOM 4ucCJIe B JOpMe IPAKTUYECKON TOATOTOBKU 0,5 13,5
Jlexmmm (JI) - -
[Tpaktuueckue 3ansaTus (I113) 0,47 | 12,75
B TOM 4ucJIe B OpMe NPAKTUYECKON TOATOTOBKU 0,25 | 6,75
JlabopaTtopusie padoTs (JIP) 0,94 | 25,5
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 0,25 | 6,75
CamocrositesqbHasi padora (CP) 0,58 | 15,75
[lepepaboTka yueOHOT0O MaTepuaa - -
[ToaroroBka K MpakKTUYECKUM 3aHATUAM 0,11 3
[TonroroBka K 1a00paTOpHBIM paboTam 0,25 | 6,75




[ToaroroBka K 3K3aMeHy

[TonroroBka K MPOMEKYTOYHOMY KOHTPOJIIO

Jlpyrue BUJIbI CAMOCTOSITENIEHOW PabOTHI

Buabl KoHTpOJISI

3auer

IK3aMeH

KonTakTHas camocTosiTesibHas padoTa

CaMOCTOSTEIIBHO HU3YUYCHUC pa3aCIOB JUCIUITJIIMHBI

Bua uTOoroBoro KOHTpoJIf:

3auer




4. COAEP KAHUE JUCIIUITJINHbI

4.1. Pa3zgenanl JMCHMILIMHLI U BUABI 3aHATHN

AKkazeM. 4acoB

Ne
n/

Pa3gen aucuuminHbI

Bcero

B T.4. B
dopme
np. MoAr.
(npu
Haauuuu)

Jlekuu

B T.4. B
dpopme
np. MoAr.
(npu
Haauuuu)

IIpak.
3aH.

B T.4. B
dpopme
np. MOAr.
(npu
Haauuuu)

JIao.
padoThI

B T.4. B
dopme
np. MoAr.
(npu
Haauuuu)

Cam.
padora

Paszgea 1. [IKM Python u oco6ennocTH
€ro peaju3anuu AJs pelieHns
pacyeTHBIX 32/1a4 B XUMHMHU H
XHMHYECKOH TEXHOJOTIHH

20

10

1.1

OOBEKTHO-OPUEHTUPOBAHHBIN SI3bIK
nporpamMupoBanus Python: 0030p.
Oco0eHHOCTH U CBOMCTBA 0OBEKTHO-
OPHEHTUPOBAHHOI'O IIPOIPAMMUPOBAHUS

(OOIN).

1.2

BBeneHue B mporpaMMUpOBaHUE Ha SI3bIKE
Python. CtpykTypa nporpaMmmsbl, OTCTYTIBI,
MOJTyJIH, OTIEPaTOPBI, GYHKITUH,
ocobenHnoctu. CtaHgapTHbIC U
HecTanaapTHble pyHkimu Python.

1.3

Pa3paboTka aaropuTmos,
IPOTPaMMHUPOBAHUE U OTIAKa TIPOTPAMM
Ha Python (B cpene Spyder).

1.4

00630p NMpeIMETHO-OPUEHTUPOBAHHOM
o6ubmmorexku moxyineit Python ms
HAYYHBIX U MHKEHEPHBIX BBIYUCICHUH
SciPy, cpaBaenne c MATLAB.

1.5

[Toctpoenue rpadukoB Ha s361ke Python ¢
UCIIOJIb30BaHUEM MojtyJisi matplotlib




Pasnen 2. Metoabl BBIYHCIUTEILHOMN
MaTeMaTHKH. OcHoBHBIE JTaIbI
pemienusi 3agady Ha JBM. Pemenne
CHCTEM JIMHEHHBIX ajredpamyecKux
ypaBHeHnuii (CJIAY)

14

2.1

[IpsiMble W WTEpallMOHHBIE YHUCIICHHBIE
METOJIBI. DNeMEHThI TEOpUH
MOTPEIIHOCTE. [Tonsarue HOPMBI.
OCOOEHHOCTH BBITIOJIHEHUS JEWCTBUNA HaJ
MaTpHUIlaMu Ha SI3BIKE Python,
UH(OPMALIMOHHbIE MATPUYHbIE (DYHKITHH.

2.2

Pemrenne crucremM THHEHHBIX
anreOpanyeckux ypasaenuit (CJIAY).
[TocranoBka 3agaun. [lorpemnoctu.
MeToap! ¢ UCTIOIB30BAHUEM OOpaTHOM
MAaTPUIIbl U METOJ MPOCTHIX UTEPAIUNA.

23

00630p meTonoB pemenus CJIAY.
BrruucnurenbHas yCTOWYMBOCTb,
CXOJIUMOCTH MeT0/10B. O0YCIOBICHHOCTD
CUCTEMBI JINHEHHBIX anredpandeckux
ypaBuenuii (CJIAY) u uncio
00YCJIOBJICHHOCTH.

Paznen 3. OOpabGorka pe3yJbTaToOB
H3MepeHust OHOM BeJIUYHNHBI.
IIpubanxenue pysakuun
MHOIOYWJIeHAMH ¢ OJHOM He3aBHCHMOM
nepeMeHHOoM. Pemienne cucTeM
HeJIMHEHHBbIX YpPaBHEeHU (CHY)
YHCJIEHHBIMU METOAMH

20
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3.1

O06paboTka SKCIEPUMEHTAIBHBIX JaHHBIX.
Toueunble M WHTEpBAIBHBIE  OLICHKH.
Oynkuuu Python. Onpenenenue kputepust
CTtbproeHTa

3.2

[Tpubnuxenue (byHKIMHA. MeTtobl
MHTEPIOJALMN  3aBUCUMOCTE € OJHOM
HE3aBUCHUMOU [IEPEMEHHOM.
NHTEepnonsimoHHbIN MHOT'OWIECH
Jlarpanxa, peanu3anus Ha Python.

33

[Tpubmxenne byHKIHA. Meroapl
AIIIPOKCUMALIMA 3aBUCUMOCTEH C OJHOU
HE3aBUCUMOU MIEPEMEHHOM. Meton
HAMMEHBIIINX KBaJpaToB (MHK).
Ucnons3zoBanne (ynkmuit  Python mms
annpokcuMannu 1 MHK

34

AJITOPUTMBI METO/A MPOCTON UTEpaluu U
merona Herotona - Padcona s pemenus
CHY. CkopocTh CXOAUMOCTH, OIIEHKH
norpemHocTd. Peanuzanus MeETONOB B
Python.

3.5

Meroauka HCIOIB30BAHMS peELIATEICH B
MOTyJIe scipy.optimize, byHKIIIH
root scalar, root.

Pa3gen 4. Pemenue 3aJa4
MHOI'OMepHOM ONTHUMH3ALUH
YHCJICHHBIMH MeTOAaMH. AHAJIN3 U
pelienue auppepeHuaIbLHBIX
YPABHEHHMI YMCIEHHBIMH METOJAMH
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4.1

Knaccudukanms 3amau W METOAOB
ONTHUMHU3AIMHA.  MeToq  TpagHeHTHOTO
CITyCKa. Meron nedopmupyemoro
MHOTOTpaHHHMKA. Peanmsamust MeTomoB B
Python.

4.2

Bcerpoennbie  metomet  SciPy.  Bwibop
pematenss B MoXyJie  scipy.optimize
Bcerpoennbie meroasl  SciPy, dyHKIMH
minimize scalar, minimize.

4.3

ANTOpUTMBI METOIOB pereHus
TuddepeHIMaIbHbIX YpaBHEHU. MeTo bl
Ditnepa u ero moaudukanuu. Peanmzarus
meTo10B HaPython.

10

3auer

UTOoro

72

18

17

34

21
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4.2 Conepxxanue pas3aejioB QM CIUATNIINHbBI

Pazgen 1. IIKM Python un 0c00eHHOCTH €ro peaju3anuu AJs PelleHUs PpacyeTHbIX 33124 B
XHMHH U XUMUYECKOI TeXHOJI0ruu

1.1.  OOBEKTHO-OPUEHTHUPOBAHHBIA  S3BIK  MporpammupoBanus Python:  0630p.
Oco0eHHOCTH U CBOMCTBAa 00BEKTHO-OpHEHTHpOBaHHOTO nporpamMmmupoBanus (OOIT). Coznanue
W ucroib3oBaHue nuctpuOytuBa Anaconda. Muadpactpyktypel Spyder, Jupiter, cTpykTrypa
si3pika. OCHOBHBIE CTPYKTYPBl JAHHBIX (CIUCOK KOPTEX, OOBEKTHI) W OMEpaluu HaJl HUMHU.
AnroputMbl. OCHOBHBIE aJITOPUTMUYECKHE KOHCTPYKIUH (CII€0BaHNE, BETBICHHE, IUKIIBI) U UX
peanu3anus B Python.

1.2. Bmenenume B mporpammupoBanue Ha s3bike Python. CrpykTypa mporpaMmel,
OTCTYIIbI, MOJYJH, OIEpaTopbl, (QYHKUUH (MMEHOBAaHHBIE M AHOHUMHBIE), OCOOEHHOCTH.
CranmapTHble W  HecTaHmapTHeie ¢GyHKIMH s3plka  Python  (oOmero  Ha3zHaueHws,
MaTteMaTHueckue, 00paboTka CTPOK, BBOJ/BBIBOJ).

1.3. Pa3paboTka ajaropuTMOB, MPOrpaMMHUPOBAHKME M OTJIaaKa mporpamm Ha Python (B
cpeae Spyder). Ynpasmistomue konctpykuud if, for, while.

1.4 O630p MpeaMETHO-OPUEHTUPOBAHHOW OMOIHOTeKH Moysnei Python mist HaydyHbIX 1
MH)XEHEPHBIX Bbluncienuii SciPy (Momymu scipy m numpy, a takxe matplotlib), cpaBHenue ¢
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy 11 BEKTOPHBIX U MAaTPUYHBIX BBIYKCICHHI
ndarray. OCOOCHHOCTH BBIMIOJTHEHHSI ACHCTBHI Haa MarpuiiaMu (CJIOKEHHE, BBIYUTAHHE,
yMHOXeHHE, oOparieHue) Ha s3bike Python. MHdopmanmonnsie MmaTpuunble GpyHKIMU (HOpMa,
ornpenenurens, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., HHIEKCHpOBaHHE,
MaTpU4YHOE Mpou3BeacHHEe M (yHKIUM Momyis numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Tloctpoenue rpadukoB Ha s3pike Python ¢ mcmons3oBanmem momynst matplotlib.
Oynkumu  moayns matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver.
YcTaHoBKa mapaMeTpoB U aHHOTUPOBaHKE TpadUKOB.

Pa3znen 2. MeToabl BRIYHCIUTENbHON MaTeMaTUKU. OCHOBHBIE ITANbI PellleHUs 3a71a4 Ha
IBM. Pemenne cucreM JuHelHbIX ajredopanyeckux ypasuenui (CJIAY)

2.1. [IpsiMble ¥ UTEpALIIOHHBIC YHCIEHHBIE METO/bI. DJIEMEHThl TEOPHH MOTPEUTHOCTEH.
[Tonsitue HOpMBI. OCOOCHHOCTH MAamIMHHOW apudmeTuku (KpaTkuii moBTop). OcoOeHHOCTH
BBITIOJTHEHUS JCHCTBHUI HaJ MaTpuiiaMu (CII0KCHHE, BBIYUTAHHE, YMHOXKEHHUE, oOpalieHue) Ha
s3pike Python, nadopmarmonasie MaTpudHbie QYHKITUN (HOPMa, OTIPEICTUTEIb, PaHT).

2.2. Pemenue cucrem nuHeHHbIX anreOpandeckux ypaBHeHuit (CJIAY). IlocranoBka
3amaun. [lorpemHocTn. MeToapl ¢ MCHOJIB30BAaHUEM OOpAaTHOW MAaTPHIIBI U METOJ MPOCTHIX
utepanmii. Pemmenne CJIAY Ha s3pike Python ¢ ucmons3oBanmem mopyned numpy.linalg u
scipy.linalg. u ¢pynkumii det, rank, inv, cond, norm, solve.

2.3. O630p meromoB pemeHusi CJIAY. BrpraucnutenbHas yCTONYMBOCTh, CXOJIUMOCTH
MeT010B. OOYCIIOBICHHOCTh CHCTEMBI IMHEWHBIX anreopandeckux ypaBHeHui (CJIAY) u uucno
00yCIIOBIICHHOCTH.

Pazgen 3. OOpaborka pe3yabTaToB H3MepeHUsi OAHON BeJudyuHbl. [lpudiamxeHue
(yskuMuM MHOrowjieHaMM ¢ OJHOH He3aBHCHMMOH mnepeMeHHOH. Pemenue cucrem
HeJiMHelHbIX ypaBHeHuid (CHY) uncjieHHbIMUA MeTOIaMM

3.1. OGpaboTka SKCIEPUMEHTAIbHBIX JAaHHBIX. TOUEYHbIE M HMHTEPBAJIbHBIC OIICHKH.
Oynknuu Python. Onpenenenne kpurepus CThioIeHTa

3.2. Ilpubnmxenune QyHKIuH. MeToabl MHTEPHONSAIUM 3aBUCUMOCTEH € OJHOM
HE3aBUCHUMOU niepeMeHHoN. HTeprionsaimonHbii MHOTOWIeH Jlarpanka, peanu3zanus B Python.

3.3. Tlpubnmxenue QyHKImii. MeETOIbI aNmMpOKCHMAIMM 3aBUCHUMOCTEH C OJHOU
HE3aBUCHUMON mepeMeHHoi. Meton HanMmenbinux kBajapaTtoB (MHK). Mcnons3oBanue GyHKINM
Python gns  anmpoxcumanmu  u MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

11



3.4.. AnropuTMbel MeTOJla TPOCTOM wWTepanuu U MeTona HeroroHa - Padcona s
pemennst CHY. CkopocTh CXOAUMOCTH, OLICHKH MOorpeHocTh. Peanu3zarus metonoB B Python.

3.5. Mertoauka WCHONB30BaHUS pemIaTeleii B MOIyse scipy.optimize, (yHKIIUH
root_scalar, root.
Pazgen 4. Pemenue 3a1a4 MHOrOMEPHO# ONTHUMU3ANMH YUCJTEHHBIMU METOAAMHU. AHAJIN3
U peurenue Au@depeHunaNbHbIX YPABHEHHH YUCICHHBIMH METOAAMU

4.1. Knaccudukanus 3amad ¥ METOJOB ONTUMH3alUUA. METoa TPaJueHTHOTO CITyCKa.
Merton nedopmupyemMoro MHOTOTpaHHUKA. Peanusanms metooB B Python.

4.2. Bcrpoennble Metonsl SciPy. Bwibop pemarenss B Momyie scipy.optimize
Bcerpoennsie metoasl SciPy, ¢dynknuu minimize scalar, minimize.

4.3. AITOpuUTMBI METOJIOB perieHus nuddepeHInaIbHBIX ypaBHEHUH. MeTonbl Diinepa u
ero momudukanuu. Peanuzanus meronos B Python. BeiGop pemarens B moayine scipy.integrate,
dbynkuum solve ivp, solve bvp.
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5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

No

B pe3synbrare 0CBOCHUS AUCITUTUIMHBI CTYACHT JIOJDKCH:

Paznen
1

Paznen
2

Paznen
3

Paznen
4

3HATh:

— TpOIECCHhl, METOIbI TOHMCKa, cOopa, XpaHeHus, 00pabOTKH,
NpPEJCTAaBICHUS, pACIpOCTpaHEeHUs WHPOPMALMM U  CIOCOOBI
OCYIIECTBJIEHUSI TAaKUX IMPOLECCOB M METOA0B (MHGOpPMAIMOHHbBIE
TEXHOJIOTHH)

— COBpPEMEHHBIE  HHCTPYMEHTAJIbHBIE  CpEAbl,  MPOrPaMMHO-
TEXHUYECKHE MIaTGOPMbl U MPOrpaMMHBIE CPEICTBA, B TOM YHCIIE
OTE€YECTBEHHOI'O IIPOU3BOJCTBA, UCIIOJIB3YEMBIE ISl PELICHMs 3a/1ad
npodeccuoHabHOM e TEIbHOCTH, U IPUHLIHUIIBI UX paOOTHI.

YMmerh:

— BBIOMpaTh M HCIOJIB30BaTh COBPEMEHHBIE HH(POPMALMOHHO-
KOMMYHMKAI[UOHHBIC U WHTEIJICKTYaJIbHBIE TEXHOJIOTHH,
MHCTPYMEHTAJIbHBIE CPEebl, IPOrPAMMHO-TEXHUYECKUE TIaT(HOPMBI U
IIPOrpaMMHBIE  CPEICTBA, B  TOM  4YHCI€  OTE€YECTBEHHOIO
NPOM3BOJACTBA, A pemeHus  3agad  NpodecCHOHATbHOU
JESITEIIbHOCTH

— aHaJu3WpOBaTh MPOQPECCHOHAIBHBIC
HUCHOJIE30BaTh noaxomsamme U T-TeXxHoIornm.

3aJaud, BeIOMpaTh U

Baanern:

— HaBbIKaMU paloTHI ¢ JexkamuMu B ocHoBe U T-penienuii JaHHBIMU

— HaBbIKaMM  TNPUMEHEHHS  COBPEMEHHBIX  MH(OPMalMOHHO-
KOMMYHHKAITMOHHBIX u MHTEIJUIEKTYalbHBIX TEXHOJIOT U,
MHCTPYMEHTAJIbHBIX CpPEACTB, B TOM 4YHCII€ OTEYECTBEHHOTO
NPOM3BOJACTBA, IS pemeHuss  3agad  NpodecCHOHATbHOU
JeSITeNIbHOCTH.
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B pe3ynbpTaTe 0CBOCHHS NTUCIUIUIMHBI CTYICHT JIOJDKEH MIPUOOPECTH CEeNyIoNne 0duienpodeccuonaibHole
KOMHEemeHyuu U UHOUKAMOPbL UX 0OCIMUNCCHUA:

Kox m HanmenoBanue
Kox n HanmenoBanune OIIK HHAMKATOpPA
moctukenus OIIK

OIIK-5.1; 3naer
COBpPEMEHHBIE
UH(POPMAaLIOHHbIE
TEXHOJIOTUH,
OIIK-5 CnocoOeH pemath Hay4HO- IPUKIIAHBIE
UCCIIeI0BATEIbCKUE 3a/1a41 IPU anmnaparHo-
OCYIIECTBICHUH MPO(HECCHOHATEHON IpOTrpaMMHBIE
JNEATENbHOCTU C IPUMECHEHUEM CpeacTBa U HOPMEI + + + +
COBPEMEHHBIX MH()OPMAITHOHHBIX UH(POPMALIMOHHOM
TEXHOJIOTUH U MPUKJIAJHBIX allllapaTHO- 0€e3011acHOCTH 1J1s
MIPOTPaMMHBIX CPE/ICTB peleHus Hay4HO-
UCCIIEI0BATEIbCKIX
3a1a4 B 00J1acTH
npodecCHOHATbHON
JeSITeIbHOCTH
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OIIK-5.2; Ymeer
IPUMEHSTh
COBPEMCHHEBIE
UH(POPMALIMOHHbIE
TEXHOJIOTUH U
NPUKJIAIHbIE
anmapaTHoO-
pOTrpaMMHBIE

CpencTBa ISl PEIICHUS

Hay4HO-
UCCIIEIOBATEIhCKIX
3a/1a4 B 00J1aCTH
npodeCCHOHATBHON
ACATCIIBHOCTU

OIIK-5.3; Baageer
COBPEMEHHBIMHU
uH(})OpPMaAITMOHHBIMHU
TEXHOJIOTUSMU U
NPUKJIATHBIMA
anmaparHo-
IPOTPaMMHBIMU
CpeICcTBaMU

OIIK-8 CrocobeH mOHUMATh TTPUHIIHUITHL
paboTHl COBPEMEHHBIX MH()OPMAITMOHHBIX
TEXHOJIOTUH M UCIIONIb30BATh UX IS
pereHust 3a1a9 TpopecCuOHATHLHON
NeSITeTbHOCTH

OIIK-8.1; 3Haer n
COOJIIOJTaeT HOPMBI
nH(}pOpMaITMOHHOM
0e30MacHOCTH B
npodecCHOHAIbHON
ACATCIIbHOCTHU
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OIIK-8.2; Ymeer
pelaTh UHKEHEPHO-
TEXHUYECKHE 3a1a4M U
3aJa4un
BBIYHCIIMTCIIHHOM
MaTEMAaTHKH C
pUMEHEHUEM
COBPEMEHHBIX
MIPOTrPaMMHBIX
KOMIIJIEKCOB U SI3LIKOB
IPOrpaMMHUPOBAHUS

OIIK-8.3 Bnageer
COBPEMEHHBIMHU
uH(OPMAIMOHHBIMU
TEXHOJIOTUSIMH TIPH
cbope, aHanmse,
00paboTke u
NPE/ICTaBICHUN
nHpopmaruu
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS
IIpuMepHbIe TeMBbI NPAKTHYECKUX 3aHATHI M0 JUCHHUILJIMHE.

Ne paznena
JUCIATIIMHBI

Ne n/mt TeMbl MPaKTUYECKUX 3aHATHN Yacsl

OOBEKTHO-OPUEHTUPOBAHHBIH SI3bIK

! L1 nporpamMupoBanus Python: 0030p.

Brenenue B mporpammupoBaHue Ha si3bike Python.
2 1.2. Pa3paboTka aaropuTMoB, IpOrpaMMHUpPOBaHHUE U 2
oTJIajKa nmporpamMm Ha Python.

0O0630p peIMETHO-OPUEHTUPOBAHHOM OMOINOTEKU
MoayJei Python niis HayqHBIX U HHKEHEPHBIX
BeIuMcieHni SciPy (Moaynu scipy u numpy, a TaKxe
matplotlib), cpaBaenne c MATLAB.

[IpsiMble 1 UTEPALIMIOHHBIEC YUCIIEHHBIE METO/IBI.
Pemenue cucreM TMHEHHBIX alreOpanvdecKux
ypaBuenuii (CJIAY). [ToctanoBka 3agauu.
[TorpemHocTr. MeTOBI ¢ UCITOIB30BAaHUEM OOPAaTHOM
MaTpPHUIIBI K METOJI IPOCTHIX uTeparuit. O630p
MeTo10B penieHust CJIAY.

O06paboTka SKCIIEpUMEHTAIBHBIX JaHHBIX. TOUeUHbIE
5 3.1. Y UHTEpBaJIbHBIE OIIeHKU. OnipefiesieHne KpuTepust 2
CrbloJeHTa.

[Tpubmxenne GyHKIuit. MeTOIbI HHTEPIIOISAIIUN
3aBUCUMOCTEN C OJJHOM HE3aBHCUMOM MEPEMEHHOM.
NuTtepnonsimonHbiii MHOTOWIEH Jlarpanxa. Metoibl
6 3.2 annpoKCUMallMU 3aBUCUMOCTEN € OJIHOM HE3aBUCUMOMN 2
nepemMeHHoi. Meton HaumeHbmux kBaapatoB (MHK).
[TocTanoBKa 3214l HHTEPIOSAIUHN U
annpOKCUMALIUH.

Knaccudukanus 3agad 1 METOI0B ONTUMHU3ALINH.
0O0630p METOIOB: TPAIUCHTHBIC, OE3TPaCHTHEIE,
CIIy4aiiHOTO MOUCKa. ['paJreHTHbIE METOIbI IOUCKA
7 4.1. AKCTpeMyMa, o0IIiast XapakTepucTuka. Meron 2
HaUCKOpEHIIEro CIycKa. be3rpagueHTHble METOBI:
MeTOoJ1 1e(OpMUPYEMOr0 MHOTOIpaHHUKA
(cuMILIEKCHBIN). MeToIbl CITYy4aifHOTO TIOHCKA.

AJNTOPUTMBI METOJIOB perieHus Tu(depeHInaTbHBIX
8 4.2. ypaBHeHUW. MeToapl Diiniepa u ero Moau(uKamum. 3
[TocTanoBka 3agaun Komu. OLieHKa NOrpEeIHOCTH.

6.2 JlabopaTopHbIe 3aHATHSA

BrimonHnenne mabopaTopHOro MPAaKTUKyMa CIIOCOOCTBYET 3aKpEIJICHHIO MaTepuaa,
n3ydyaemMoro B aucuuiuiuee «IIpogunvrnoe npozpammnoe obecneuenue 011 pewienusn 3aoay
npogheccuonanvHoll 0eameabHOCmu», a TAKKE 1ACT:

- 3HaHHs 00 OCHOBHBIX YHCJIEHHBIX METOJIaX, HEOOXOIUMBIX XUMHUKaM-TEXHOJIOTaM;

- YMEHHUS TOJIB30BAThHCS MaKeTaMH MPUKIIATHBIX IPOTPAMM It 00pabOTKH,

MIpE/ICTaBJICHUS U Mepeiaull TaHHBIX;
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- YMCHUA p33pa6aTBIBaTB 1 II0JIB30BAaTbHCA pa3IMdYHbIMU CUCTEMaMU 0a3 JaHHBIX,

MakcumanbHOe KOJMYECTBO OayIoB 3a BBIMOJHEHHE JIA0OPATOPHOTO TPAKTUKyMa B
cemectpe coctaBisger 70 OamioB (MakcuMmanbHO Mo 5 Oaymma 3a Kaxnayioo paboty, Bcero 14
pabor). KomruecTBo paboT 1 O6aII0B 32 KXY pabOTy MOXKET OBITh H3MEHEHO B 3aBUCUMOCTH
OT MX TPYAOEMKOCTH.

[Tpumeps! 1abopaTopHBIX padOT U pazelibl, KOTOPbIE OHH OXBAaThIBAIOT

Ne No paznena
/1 MUCIUAILINHBI
1 Co3zanne u UCTIOB30BaHUE TUCTpUOyTHBa Anaconda
Ui co3nanus okpyxenus: Python . Cpenpl pazpabotku
Spyder u Jupyter Notebook . OcHOBHBIE CTPYKTYPBI
1.1. JTAHHBIX (CIIUCOK KOPTEXK, 0OBEKTHI) U OTICPAIIUU HAJl 2
HUMHU. AropuT™Mbl. OCHOBHBIE aITOPUTMHUYECKHE
KOHCTPYKIIUU (CJIeI0BaHUE, BETBIICHHUE, LIUKJIbI) U X
peanuzanus B Python.
2 CrpykTypa nporpammsl, OTCTYIIbI, MOAYJIH, OIIEPATOPHI,
byHKIMHA (MMEHOBAaHHBIC U AaHOHUMHBIE), 0COOEHHOCTH.
CranpnapTHble U HecTanaapTHele pyHkimu Python
(oOmero Ha3HAYCHMsI, MATEMAaTHIECKUE, 00paboTKa
CTPOK, BBOJI/BBIBOJT). YIIPABJIAIOIINE KOHCTPYKLUH if,
for, while.
3 OcHoBHasl CTpYKTypa HaHHbIX NumPy 111 BEKTOPHBIX H
13 MaTpUYHBIX  BbhUMcIeHUH ndarray. OcoOeHHOCTH
e BBINIOJIHEHUS JIEHMCTBUI HaJ MaTpulamMu (CJIOXKEHHE,
BBIYMTAHNE, YMHOXKEHHUE, OOpalieHne) Ha si3eike Python.
4 Wudpopmanmonnsle MarpuuHble  (QyHKIMH  (HOpMa,
ompenenuTenb, panr). Meroasl ndarray — T, copy,
1.4. shape, size, ndim u 1p., UHIAEKCHUpPOBAaHUE, MAaTPUIHOE 2
npousBeeHne U QYHKIIMKM MOIyJis numpy len, shape,
zeros, eye, dot, isclose, linspace, gradient, linalg.det.
5 [Toctpoenue rpadgukoB B Python ¢ ucronszoBanrem
15 Moy matplotlib. @ynkuuu Moy matplotlib.pyplot
e plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa mapaMeTpoOB U aHHOTUPOBaHUE TPadUKOB.
6 DJIEMEHTBl TEOPUHU TMOrpemHocTeil. [loHaTrne HOPMBI.
OCOOCHHOCTH ~ MAalIMHHOM  apuMeTHKH  (KpaTKui
noBTOp). OCOOEHHOCTH BBIMOJHEHUS ACHCTBUN Haj
MaTpullaMd  (CIIO’)KEHHE, BBIYUTAHUE, YMHOXKEHUE,
obpamenue) Ha s3bike Python, wuHdoOpmanmoHHbIC
MaTpuuHble QYHKIMU (HOPMA, ONPEIeITUTEINb, PaHT).
7 Pemienne CJIAY ¢ wucnonws3oBanuem moayiend [TKM
2.2. Python: numpy.linalg u scipy.linalg. u ¢ynkumii det, 2
rank, inv, cond, norm, solve.
8 BrraucnurenbHas yCTOMYMBOCTD, CXOJUMOCTh METOJIOB.
OO0yCOBIIEHHOCTh CUCTEMBI TUHEHHBIX
2.3. 9
anreOpandeckux ypaBHeHud (CJIAY). Pacuer umcna
obycnoBinennoctu CJIAY.
9 3.1. O6paboTka pe3ynbTaTOB W3MEPEHHSI OJHON BEJIWYUHBI. 2

HaumenoBanue 1abopaTopHbIX paboT Yacel

1.2.

2.1.
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Pacuer TOYCYHBIX n HWHTCPBAJIbHBIX OIICHOK,
ucnojb3oBanne U-kpurepus U kputepusi CTbIOJICHTA.

10 [Mpubmmxenne ¢yHkuuu.  PemeHue MpakTHYECKUX
33724 anmpoKCHUMAalM M HMHTEPHOSALUS  C
3.2. ucnonb3oBaHueM QpyHkiuii Python ms annpokcumanuu 2

u MHK scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq linear.

11 Pemenue cuctem HenuHeWHbIX ypaBHeHuidt (CHY).
ANTOPUTMBI METOAAa TMPOCTOM HWTEepalki U METOoJa
Hrrotona - Padcona mns pemenus CHY. Ckopoctb
3.3. CXOAMMOCTH, OLEHKU TNOorpemHocTu. lcnonb3oBaHue 4
pemareneir  simplify, collect, pretty. Metonuka
UCIIOJIb30BAaHUS pellateneid B MoAaylse Scipy.optimize,
dbyHkmm root scalar, root.

12 Pemwlenne  3agady = MHOTOMEpPHOM — ONTUMU3ALIMM.
41 ['panvienTHBIE MeTUOI[BI. [ToctanoBka 3agauu. AJTrOpUT™M
METOJIa HAaUCKOPEHIIIETO CITyCKa, peau3alus MEeToAa C
HCIOJIb30BaHueEM si3bika Python.

13 Pemenue 3a71a4 MHOT'OMEpPHOH ONTUMHU3AIUU.
49 besrpaguentHbie MeTo{:[LI. HOCTaHf)BtKa. 3a7a4du.
o Berpoennsie metoast SciPy, ¢dyakimu minimize scalar,
minimize. Be16op pemaresst B MoayJe scipy.optimize

14 Peanuzanus meromoB pemieHus AuddepeHInaTbHBIX
4.3. ypaBHEHUN C HMCTOJb30BaHUEM si3bika Python. Bwibop 4
pemaTensi B MOAyJIe scipy.integrate

7. CAMOCTOSATEJIbBHASA PABOTA

CaMocrosiTenbHasi padoTa MPOBOAUTCS C LETbI0 YIIyOJIeHus 3HAaHUN 10 TUCIUIUINHE U
MpeyCMaTpUBaCT:

— O03HaKOMJICHHE U MPOPabOTKy PEKOMEHIOBAHHOW JIUTEPATYPHI, Pa0OTY € 3JIEKTPOHHO-
OMOJIMOTEYHBIMA CHCTEMaMH, BKIIIOYas TEpPeBOJbI MyOJWKAMi W3 HAyYHBIX >KYpPHAJIOB,
mUTHpYyeMBbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIOCEIIEHUE OTPACITIEBBIX BHICTABOK M CEMHUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIINHBL;

— TOJTOTOBKY K BBITIOJIHEHUIO KOHTPOJIBHOM pabOTHI;

— MOATOTOBKY K cJjaue JJab0opaTOPHOTO MPAKTUKyMa O JUCIHILTHHE.

[InanupoBaHue BpEeMEHH Ha CaMOCTOSTEIBHYIO paboTy, HEOOXOAMMOrOo Ha H3Y4YCHHUE
JTUCLUIIMHBI, CTyJAEHTaM Jy4ylle BCEro OCYLIECTBISATh Ha BECh MEPUOJ H3YyUEHHS,
MpeaycMaTpuBasi MPU STOM PETYJISIPHOE TOBTOPEHHE MPOHICHHOTO MaTepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO PETYJSPHO IOIMOJNHATH CBEICHUSMHU U3
JUTEPATYPHBIX HCTOYHMKOB, TIPEACTABJICHHBIX B pabodeit mporpamme. Ilpu pabote ¢
YKa3aHHBIMU HCTOYHHKAMH PEKOMEHIYETCS COCTaBIATh KPATKUH KOHCIEKT Marepuala, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JIMCIIAITJIMHbI

COBOKYHHa}I OIICHKAa MO JUCHUIINIMHEC B CCEMCCTPC CKIIAAbIBACTCA H3 OLCHOK 3a

BBITIOJITHCHHE KOHTPOJIBHOW paboThl (MakcuMmasibHas oreHka 30 0amioB) W Ja00OpaTOPHOTO
npakTUKyMa (MakcuMasbHas orieHka 70 6aoB).
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8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoTHI.
He npedycmompeno.

8.2. [IpnMepbI KOHTPOJIBLHBIX BOMPOCOB /JIs TEKYIIEro KOHTPOJISA OCBOEHHUSI T CIIUTLIHHBI
JlJis TeKyIiero KOHTPOJIS B ceMecTpe mpeaycMoTpeHa 1 KoHTposibHas paboTa.
MakcumanbHasi OIIeHKa 32 KOHTPOJIBHYIO paboTy cocTaniseT 30 6ayioB.

Pazgen 1,2,3,4. [Ipumepsl BONpocoB K KOHTPOJbHOM padore Ne 1. KonTposabHas padora
COJEPIKUT 2 BOmpoca, no 15 6an10B 3a Bompoc.

Bapuanm xonmponvroti pabomui
1) ducnepcus. Cpennee 3HaueHue. JloBepUTENbHBIM MHTEpBal. JloBepUTEIbHAs BEPOSTHOCTD.
HaxosxneHne noBepuTeIbHOrO HHTEpBAJIA.
2) OnHomepHble MaccuBbl. BBoa-BeiBoa. Cymma. Makcumym n muaumyM. CoptupoBka. Hopma
BEKTOpa

8.3. Bornipochl 1yist HTOTOBOr0 KOHTPOJISI OCBOCHUS TUCIHUIIIUHBI.

8.3.1 IlpuMepbI KOHTPOJIBbHBIX BOMIPOCOB /JIsI HTOTOBOI'0 KOHTPOJISI OCBOEHUS AU CIUIJINHBI
(3auer).

WTOroBe1ii KOHTPOJIb MO AUCUUILUIMHE B CEMECTPE HE IPEAYCMOTPEH.

CDOHI[ OLCHOYHLIX CpPCACTB HNPUBCACH B BHUAC OTACIBHOI'O ANOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMO YaCThI0O OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMBbl.

9. YYHEBHO-METOANYECKOE OBECIHIEYHEHHUE JUCIHUITVINHbI

9.1. PexoMeHnayeMasi 1uTeparypa
A. OcHoBHas1 JuTEpaTypa

1. Ucaes A. JI. Unpopmatuka. Koncnekr nexmuii: [yued. nocodbue] / Ucaes A.JL.; MI'TY
uM. H. D. baymana. — M.: U3a-Bo MI'TY um. H. 3. Baymana, 2016. — 54 c.: uin. — buGnmorp. B
koH1E KH. — [SBN 978-5-7038-4540-0.

2. lllakuna 2.A., Cadonosa B./1., [TaBnoB A.C., CoBetun @.C., Cennep C.A., 'apTman
T.H.,, Aceee KM. O06paboTka pe3yJabTaTOB  HCCIEAOBAaHUH C  NpUMEHEHHEM
MHOTO()YHKITMOHAJIBHOTO ~ TAaOJMYHOTO penakrtopa: [yue6. mocodbume] / Taptman T.H.,
[Nankpymnna A.B., Bacunse A.C.; PXTY um. JI.U. Menneneea. — M.: 13a-so PXTY nm.
J.1. Menneneena, 2018. — 60 c.

3. I'aptman T.H., [Tankpymuna A.B., BacunbeB A.C. Penienne BbIYMCIUTENBHBIX 3a7a4
Ha s3eIke Python B xuMmm m Xumudeckoil TexHosnoruu: [yue0. mocobue] / 'aprman T.H.,
[Nankpymnna A.B., Bacunse A.C.; PXTY um. JIU. Menneneea. — M.: 13a-sBo PXTY nm.
J.W. Menneneena, 2020. — 176 c.

4. I'aprman T.H., Knymun /I.B. MonenupoBaHie XUMHUKO-TEXHOJIOITMUECKUX ITPOLIECCOB.
[TpuHIIMTIBI TPUMEHEHUSI TAKETOB KOMITBIOTEPHOW MarteMmaTuku: [yde0. mocobue] / ['apTtman
T.H., Kitymun /I.B. — CI16.: U3a-Bo Jlans, 2020. — 404 c.

b. lonojiHuTEILHAA TUTEPATYpA
1. Makuna 32.A., Cosetun ®.C., Cennep C.A., MuponoB B.U., Kaimmnkun B.H.,
AptembeBa JL.U., Conomatun A.C. — M.: Beemenue B umHbpopmatuky. PXTY wum. [.U.
Menneneena, 2012. — 80 c.
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2. PellleHHE TUTIOBBIX 33/1a4 OJJHOMEPHOM U MHOTOMEPHOW ONTUMU3AIUU C IPUMEHEHUEM
naketa MATLAB: yue6. mnocobue / moxn pea. npod. T.H. I'aprmana. — M.: PXTY um. J.H.
Menneneena, 2011 — 94 c.

3. T'aprman T.H., Knymun J[.B.: OcHOBBI KOMIBIOTEPHOTO MOJEIMPOBAHMSI XMMMKO-
TEXHOJIOTHYECKHUX MPoIeccoB; yueobHoe nocodbue mist BY30B. — M. uzn. «Akagemkauray, 2008.
—-416 c.

4. TlpakTUKyM IO OCHOBaM BblUMCIUTENbHOW MaremaTuku. I[lox pemakmumenn T. H.
l'aprmana. M.-PXTY um. JI. 1. Menneneesa. 2007r. — 56 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManuun
— Meroanyeckre peKOMEHIAIUH 110 BHITIOTHEHUIO JTa00PaTOPHBIX paboT.

Pecypcel nHpOpManmoHHO-TETEKOMMYHHUKAITMOHHOW ceTn MIHTepHeT:
— http://intuit.ru

— http://wolframalfa.com

— http://mathnet.ru

— http://arxiv.org u archive.org

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHH S JUCHUNIMHBI
Jnsi  peanmsammu  paboueil  TpOrpaMMBbl  MMOATOTOBIICHBI  CIEAYIONIME  CPEICTBA
O6CCHC‘ICHI/IH OCBOCHUA JUCHUIIIIUHBI:
— 0aHK TECTOBBIX 3aJaHMW ISl TEKYNIEro KOHTPOJS OCBOCHHS AMCIUILUIMHBI (0OImiee
4yKCcIIo0 Borpocos — 120);

— TexcroBsiit penaktop Microsoft Word 2019 (u BeI1ze)

— Tabmuunslit pegakrop Microsoft Excel 2019 (u Bbime)

— Penaxrop npesenramnuii PowerPoint 2019 (u Bbime)

— KoMIeKT TeXHH4eCKUuX CPEICTB ISl AEMOHCTPALUU MTPE3CHTAIIA

— Jlunen3nonnsiii maker MATLAB — ceteBas Bepcus Ha 30 pabounx cTaHIIUH
— VYueOnsrit mopran PXTY um. J[.1. MenneneeBa

— TlouToBsIil MecceHKep e-mail

— Meccenmxep Telegram

— Buneokxondepeniuu B Skype, Zoom, Microsoft Teams

— DnexTpoHHas HHPpOpMaMoHHO-00pa3oBatenbHas cpena JUOC

Jl5iss OCBOCHMS AUCIMILTUHBI HCIIONB3YIOTCS CIECAYIONINEe HOPMATUBHBIE U HOPMATHUBHO-
METOMYECKHUE JOKYMEHTHI (OOHOBUTH JIaThl OOpAIICHHUS ):

— ®enepanbHbiii 3akoH Poccuiickorr ®Depepanmu ot 29.12.2012 Ne 273-03  «O6
oOpazoBanun B Poccuiickoit @enepauum» [OnekTpoHHBId pecypc] — Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
obpamenus: 15.05.2022).

— @egepanbHBlEe  TOCYIApPCTBEHHBIE  OOpa3oBaTENbHBIE  CTAHAAPTHI  BBICIIETO
obpazoBanus // KoopauHAIMOHHBIA COBET y4€OHO-METONMYECKHX OOBEIWHEHHWNH W HAy4YHO-
METOJIMYECKUX COBETOB BhICIIEH MmIKOMbL. [lopTanm denepanbHbIX 00pa30BaTENbHBIX CTAHIAPTOB
BBICILIETO oOpazoBaHus [DneKTpOHHBIN pecypc] - Pexxum JOCTyMa:
http://fgosvo.ru/fgosvo/92/91/4 (mara obpamenus: 15.05.2022).

— Ilpuka3 MunucrepcrBa oOpa3oBanusi U Hayku P® ot 23.08.2017 Ne 816 «OO6
yTBepxkaeHun llopsaka mpUMEHEHUs OpraHu3alusMU, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JESATENILHOCTD, JJIEKTPOHHOTO OOYYCHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH TpU
peanu3anuy  00pa30BaTENbHBIX MpPOTpaMM» [DJIeKTpOHHBIH pecypc]. Pexum nmocryma:
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http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7 (mata oopamenus: 15.05.2022).

[Ipy ocBoeHUM AMCUMIUIMHBI CTYAEHTHI JOJDKHBI MCIONb30BaTh HH(POPMAIIMOHHBIE U
uH(OPMAIIMOHHO-00pa30BaTEIBHBIC PECYPCHI CIICAYIOIINUX TOPTAJIOB M CAaTOB:

— Cucrema QenepanbHbIX 00pa3oBaTenbHBIX MmOpTanoB. CHcTeMa  OTKPBITOTO
obpazoBanus. Koncantuuroseii neutp MOC OO PO [DnektponHbli pecypc] — Pexum
nocryma: https://openedu.ru/ (mara oopamenus: 15.05.2022).

— Hudopmanuonnas cuctema «EnnHoe okHO 0OCTyma K 00pa3oBaTeIbHBIM PECYpCam.
URL: http://window.edu.ru/ (mara obpamenus: 15.05.2022).

— ®DIIO: coorBerctBue TpeboBanusiM @PI'OC [DnekrponHsld pecypc] — Pexum
nocryma: https://i-exam.ru/ (mata o6pamenus: 15.05.2022).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HUCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

NudopmannoHHyro MOIIEPIKKY U3yYCHUS JUCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-oudamoreunsii nentp (MBL) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JIUTEpaTypoil, HeOOXOIUMON UIsl OpraHu3alnuyd o0pa3oBaTEeLHOTO Mpolecca MO JAUCLUUILIINHE.
O6muit 06sem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL[ pacnomaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUATHBIX M DJIEKTPOHHBIX M3/IaHUM, a TAKXKE BKIIOYAeT OQUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpaduueckue, CrenuaIn3upOBaHHBIE OTCYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManuonHele wu3nanus. UWBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOydatomuiicsi o0ecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF0O0OH TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OuOnmoreunoit cucteme (DBC)
YHuBepcuTeTra, KOTOpas COACPKHUT pPAa3IHYHbIE W3IaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIAIaTeIsIMA YIEOHOU M ydeOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopManroHHoro obciyxuBanus B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOM TOCTAaBKU
JIOKYMEHTOB.

[TonHbII TeEepedeHb JIEKTPOHHBIX HMH(DOPMAIMOHHBIX PECYPCOB, HCIOJIB3YEMbIX B
nporecce 00y4YeHusl, MPeACTaBIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBHMM ¢ Yy4eOHBIM TUIAHOM 3aHATHA 10 mucuuiuinHe «IIpogunvhoe
npozpammnoe obecneyeHue O01A peuwieHUs 3a0a4 NPOPecCUOHATbHOU OeAmeNbHOCHU)
npoBoIATCS B (GOpMe MPAKTHUECKUX 3aHIATHH, J1a00paTOpHBIX pPabOT M CaMOCTOSATEIbHOU
paboThI 00y4JaroIerocs.

11.1. O6opynoBanue, HeoOX0AUMOe B 00pa30BaTeIbLHOM Ipolecce:
. VYuebHas ayautopusi, OOOpYIOBaHHas »AIIEKTPOHHBIMH CpPEIACTBAMHU JIEMOHCTpALUU
(KOMIIBIOTEP CO CPECTBAMH 3BYKOBOCIIPOM3BEICHHUS, POCKTOP, IKPaH) M Y4eOHOU MeOebIo;
. ydeOHast ayauTopusi MJisi TIPOBEACHHUS J1aOOpaTOpPHBIX 3aHATHH, OO0OpyJIOBaHHAs
SJICKTPOHHBIMHA CPCACTBAMH ACMOHCTpPALIUUA;
° KOMIIBIOTCPHBIC KJIACChI, HACUYUTBIBAIOIIIUMC HE MCHCC 10 II0CaA04YHbBIX MECT C
IpEeIyCTaHOBJICHHBIM IPOTPAMMHBIM 00ECIIEYCHUEM JIJISl BBIIOJTHEHHUS J1a00paTOPHBIX paboT;
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o 6ubnuoreka, uMeroIas paboyre KOMIBbIOTEPHBIE MECTa, OCHAIEHHBIE KOMIIBIOTEpAaMH C
JIOCTYTIOM K 0a3aM JJaHHBIX U BBIXOA0M B MIHTEpHET.

11.2. YueOHO-HATISTHELIE IOCOOMS:
VYyeOHbIe TOCOOUS TIO TUCIUTIIIMHE. DJIEKTPOHHBIA pa3IaTOYHBIA MaTepuai K pasenam
Kypca. JleMoHCTpallmoHHbIe MaTepua 1o Kypcy.

11.3. KomnbroTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NpOrpaMMHBbIe M ayIHOBHU3YyaJlbHbIe CPEACTBA:

. MEPCOHANIBHBIE KOMITBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBaTteasimu CD u DVD,
IPUHTEPAMU U IPOTPAMMHBIMH CPEACTBAMM, IPOEKTOPBI, SKPAHBI;
o ayJUTOPUU CO CTAI[MOHAPHBIMU KOMILIEKCAMH OTOOpaskeHHsl MH(pOpMAIMHU C JH0O0Tro

3IEKTPOHHOTO HOCHUTEIIS;
. WEB-kamepsr;

. nudpoBoit doToamnmapar;

o KOIMUPOBAJIbHBIE alllapaThl;

o JIOKaJIbHAs CeTh C BBIXOJ0M B VIHTEpHET;

11.4. IleyuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe U HH(POPMALIMOHHBIE PECYPCHI:
VYyeOHuKH, yaeOHbIE U Y4EOHO-METOAMYECKHE TTOCOOHS 110 OCHOBHBIM pazjieiaM Kypca.
OneKkTpoHHbIe 00pa3oBaTeNbHBIE Pecypchl: KadeapanbHble OMOIMOTEKH 3JIEKTPOHHBIX

U3JIaHUH, JIEKTPOHHBIA KOHCIEKT MaTepHalIOB MO AUCLUUILINHE, HJIEKTPOHHBIE MPE3EHTALUHU 110
TEeMaM Kypca; yueOHO-MeToquuecKue pa3paboTku Kadeapbl B 3JEKTPOHHOM BHUJE; CIIPABOYHBIC
MaTepuaibl B 3JIEKTPOHHOM BUJE.

11.5. IlepeyeHb JIMIIEH3MOHHOI0 POIPAMMHOIO 00ecleYeHHs

PexBu3uThI Cpok OKOHYaHHUS
HaumenoBanue KonnuectBo .
Ne i/t JIOTOBOPA N TIEHICTBUS
MPOrPaMMHOTO TPOAYKTa JIMLICH3UN
[IOCTaBKU JIMLIEH3UU
Microsoft Office 12 MecsILICE
Professional Plus 2019 (exkero Eoe
B coctase: 657 N JIGHHI/IG
o Word KOMILIEKTOB. n(l)) f{lncxn c
. Excel Kontpakt No 28- é[ ABOM
1 o Power Point 355A/2020 ot Cornanrenne e gxo A Hal
o Outlook 26.05.2020 Microsoft OVS- 06HIZ) BH.;;H o
«  OneNote ES Ne V6775907 Y
. Access BCpCHIo
«  Publisher MPOAIyKTa)
o InfoPath
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12. TPEBOBAHHU K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HaumenoBanue
pa3aesioB

OcHOBHbBIE IIOKA3aTEJIH OLICHKH

®opMbI 1 METOABI
KOHTPOJISI M OLlEHKH

Pa3nen 1.

[TKM Python u ocobernHOCTH
€ro peain3aluu JJIsl peleHus
pacyeTHBIX 3a/1a4 B XUMUU U
XUMHUYECKON TEXHOJIOTHH.

Buaem:

— COBPEMEHHBIE  HHCTPYMEHTAJIbHbBIC
Cpenbl, MPOrpaMMHO-TEXHUUECKUE
maThOPMBI u MPOTpaMMHBIE
CPEACTBa, B TOM YHCIe
OTEUYECTBEHHOI'O MPOU3BOJICTBA,
WCIIONb3yEMbIE [IJISl pEeLIeHUs 3aaad
po¢eCCHOHAIBHON NEATEILHOCTH, U
MIPUHIIMITBI UX PAOOTHI.

Ymeem:

— BBIOUpATH n HCIIOJIb30BaTh

COBPEMEHHBIE nH()OpPMAIMOHHO-

KOMMYHHKAIIMOHHBIE n

HWHTEJUIEKTyalbHbIE TEXHOJIOTHH,

WHCTPYMEHTAJIbHbBIC Cpenbl,

MIPOTPaMMHO-TEXHUUYECKHE TUTaT(POPMBI

U MPOTPaMMHBIE CPEACTBA, B TOM YHUCIIE

OTEYECTBEHHOTO IPOU3BOJACTBA, IS

pemieHus 3amad  npodeccroHalbHON

JIeSITEILHOCTH

— aHAJM3UPOBaATh MpodeccHoHAbHEIC

3aJaud, BBIOMpPATh MW HCIOJIb30BaTh

noaxomsamue U T-TrexHomoruu.

Brnaoeem:

— HaBBIKAMU MIPUMEHEHUS

COBPEMEHHBIX nH()OpPMAITMOHHO-

KOMMYHHUKAITUOHHBIX Hu

HMHTEJUIEKTyaIbHbIX TEXHOJIOTHH,

WHCTPYMEHTAIbHBIX CPEACTB, B TOM

YUCJIE€ OTEYECTBEHHOIO IMPOM3BOJCTBA,

TSt perieHus 3amaq

PO eCCHOHAITBHON e TETHHOCTH.

OrneHKka 3a
KOHTPOJIbHYIO paboTy
Nel

OrneHKa 3a
71a00paTOPHBIA
HPaKTHKYM

Pa3nen 2.

MeToabI BEIYUCIUTEILHON
MateMaTUKi. OCHOBHBIE STAIIBI
peuenus 3aaad Ha OBM.
Pemenune cuctem TMHEHHBIX
anreOpanvecKux ypaBHCHHUI
(CIIAY).

3naem:
— TIPOIIECCHI, METOIBI IOWCKa, cOopa,

XpaHeHus, 00paboTku,
NPEACTaBICHNS,  PACHPOCTPAHECHUS
uHpOopMau " CIIOCOOBI
OCYIIECTBIICHUS TaKUX IPOIECCOB H
METOJI0B (uH(OpMAITOHHBIE
TEXHOJIOTHH)

— COBpPEMEHHBIE  HWHCTPYMEHTAJIbHBIC
Cpenbl,  MPOrpaMMHO-TEXHHYECKHUE
IATQOPMBI u NpOrpaMMHBIC
CpencTBa, B TOM qucie
OTEYEeCTBEHHOTO IIPOM3BOJICTBA,

UCIIOJIb3yeMbIC [Tl PELICHUS 3a7ad
npodecCHOHATLHON NeATeIbHOCTH, U
MPUHIIMIIBI KX PA0OTHL.

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Nel

OrneHKa 3a
1a00paTOPHBIA
NPaKTHKYM

24




Ymeem:

— aHAJIM3UPOBaATh MpodeccHoHATbHBIC
3a/aud, BBIOMpPATh MW HCIOJIb30BaTh
noaxomsamue UT-TrexHomoruu.
Brnaoeem:

— HaBBIKAMH Pa0OTHI C JIEXKAIIUMHU B
ocHoBe UT-pemiennii faHHbBIMU

Paznean 3.
O6paboTka pe3yabTaToB
HU3MCPCHUMA OI[HOI>'I BCIIMYHNHBI.

Braoeem:
— HaBbIKAMHM paboOTBl C JEXKAIIMMHU B
ocHoBe U T-pemenuit naHHbIMU

Ouenka 3a
KOHTPOJIBHYIO paboTy
Nel

[Tpubmmkenue GyHKIUU — HaBBIKAaMH MPUMEHEHUS
MHOT'OYJIEHAMH C OTHOMN COBPEMEHHBIX uHpopMannoHHO- | OneHka 3a
HE3aBHCUMOM NMEPEMEHHOM. KOMMYHUKAIIMOHHBIX U | 1abopaTOpHBIN
Pewienne cucreM HEIMHENHBIX | MHTEIUIEKTYaIbHBIX TEXHOJIOTHM, | IPAKTUKYM
ypaBHenuit (CHY) WHCTPYMEHTAIBHBIX CPEACTB, B TOM
YHMCJIEHHBIMH METO/IAMHU. YlCJIeé OTEUECTBEHHOIO0 IPOU3BOICTBA,
TUISE pelieHus 3a1a4
npoeCcCUOHATLHON IEATEIEHOCTH.
Pa3znea 4. Braoeem: Ornenka 3a

Pemenue 3agau MHOroMepHO
ONTUMU3ALNH YHACICHHBIMU
METOJaMH. AHAIIU3 U pelIeHue
nudepeHITaTbHBIX
ypaBHEHUN YUCICHHBIMU
METOJAMH.

— HaBbBIKAMH pa6OTI>I C JICXKalmuMu B
ocHoBe UT-pemennii naHHbIMU

— HaBBIKAMU MPUMEHEHUS
COBpPEMEHHBIX uHGOPMaIMOHHO-
KOMMYHHKAITUOHHBIX "
MHTEJJIEKTyalIbHbIX TEXHOJIOTHH,

MHCTPYMEHTAIBHBIX CpPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO IPOU3BO/ICTBA,
TSI pelIeHus 3a/1a4
npoeCcCUOHATLHON IEATEIEHOCTH.

KOHTPOJIbHYIO paboTy
Nel

OrneHKa 3a
1a00paTOPHBIA
HPaKTHKYM
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13. OCOBEHHOCTH OPI'TAHU3AIIMU OBPA3OBATEJIBHOI'O TPOLHECCA JJISA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBANUAOB W JHIl C OTPAaHUYCHHBIMH BO3MOXHOCTSMH  3JIOPOBBS
OCYILECTBIISIETCSA B COOTBETCTBUH C:
- [MopsimkoM  opraHu3allid ©W  OCYIIECTBICHHUS  00pa3oBaTENbHON  JESTENbHOCTH
1o 0O0pa3zoBaTeNbHBIM IIpOrpaMMaM — MporpamMmam OakajiaBpuaTa, MporpaMMmamM CIelHUaInuTeTa,
nporpammam MaructpaTypsl (Ilpuka3 MwuHHCTepcTBA HAyKHM H BBICHIETO 0Opa3oBaHUs
Poccutickoit ®eneparuu ot 06.04.2021 Ne 245);
- [TonoxkeHneM O TOpSAKE OpPraHW3alMd M OCYIIECTBICHHUS  00pa3oBaTENbHOM
NESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MpOorpaMMam
OakanmaBpuaTta, MporpaMmaM CHeNMalIMTeTa, IporpamMmaM  Maructparypsl B PXTY
uM. [I.U. MenneneeBa, npuHATHIM pemeHneM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
or . .20 , mporokon Ne | BBEICHHBIM B JeHCTBHE NpHKa3oM H.0. pekropa PXTY
uMm. I.U1. MenneneeBaor . .20 Ne
- MeToaudecKuMi peKOMEHIANMSIME 110 OpraHu3aIllii 00pa30BaTEIBLHOTO MpoIecca IS
00y4eHHs MHBAIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsl B 00pa30oBaTeNbHbIX
OpraHM3aIsaX BBICHIETO O00pa3oBaHUS, B TOM YHCIE OCHAIIEHHOCTH 00pa30BaTEIbHOTO
nporiecca (yTBEepKICHBI 3aMmecTuTereM MuHuctpa obpazoBanusi U Hayku PO A.A. KimmmoBbiM
ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«IIpoduaLHoe NporpaMMHoe odecreyeHue IS pereHus 3a1a4 npodeccnoHaaILHOMI

ACATCIbHOCTH

HaNpaBJeHUA MOATOTOBKH (CNEeNHAJTbHOCTH)
22.03.01 MarepuanoBeieHUE U TEXHOJOTMU MAaTEPUATIOB

KO U HAMMCHOBAHHUE HAIIPABJICHUA ITOATOTOBKH (CHCLIHaJ'IBHOCTI/I)

Bce pod N HAIPABJICHUS

®opma o0yuyeHHs: ouHas

(HanMeHOBaHUE MPOGUIIST TOATOTOBKU (MaruCTEPCKOI MPOrPaMMBI, CIICIIHATN3AIHH))

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue JOMOTHCHUS/H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
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MuHHCTEpCTBO HAYKHW U BICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
denepanbHOE rocy1apCTBEHHOE OI0HKETHOE 00pa30BaTebHOE YUPEKICHHE
BBICIIETO OOpa30BaHUS
«Poccuiicknil XMMUKO-TEXHOJIOTUYECKUI YHUBEPCUTET
umenn JI.11. MenaeneeBay

«YTBEPXIAIO»

W.o. mpopekTopa 1o yueOHoi padoTte

C.H. ®unaros
«25» wmas 2022r.

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

«JIabopaTtopHbie padOTHI 10 OPraHNYECKOH XUMHUM)

HanpasJiienue noarorosku daxkasaspon 20.03.01 — «TexnocdepHas 6e30nMacHOCTHY
IIpopuniab «be30nacHOCTb TEXHOJTOTHYECKHX MPOLECCOB H IIPOU3BOICTBY»

KBanupuxkanus: dakagsasp

PACCMOTPEHO 1 OAOBPEHO
Ha 3aceaHuy MeToanYecKoil KOMHUCCUH
PXTY uwm. JI.1. Menaeneena
«25» mast 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022 r.



[Iporpamma cocraiieHa 3aBeyIomuM Kadeapoil opranndeckoi XuMuu 1.X.H., mpodeccop PAH

A.E. lllekoTUXUHBIM, TOUEHTOM, K.X.H. N.O. AkuypuHbIM, To1IeHTOM, K.X.H. [Toskapckoii H.A.

[IporpamMma paccMoTpeHa U ogo0peHa Ha 3aceJaHuy Kadeapbl OPraHMYECKON XUMHUU
PXTY um. JI.1. MenneneeBa «9» _mapra 2022 r., mpotokos NelO.



1. HEJIb ¥ 3AJJAYY TUCHMUTIINHBI

[lporpamma coctaBlieHa B  COOTBETCTBHHM ¢  TpeboBanmsamMu  DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJApTa BBICHIEro oOpa3oBaHus — OakamsaBpuar
no Hanpasiennto  noarotoBku  20.03.01  «TexHocdepnas  Oe3omacHOCTB»,  TpodwIb

«be30I1acHOCTh TEXHOJIOTNYECKHUX IIPOLIECCOB U IIPOU3BOJICTBY, PEKOMEHAALUSAMU METOAUYECKON
KOMMCCUU M HAKOIIJICHHOT'O OIbITA IIPENOoaBaHusl JUCLUIUIMHBI Kadeapoil opraHndeckoil XuMuu
PXTY um. JI.1. Menneneesa. IIporpamma paccuuTaHa Ha U3y4eHHE AMCLUILIMHBI B TeYeHUE |

cemecTpa.

HucuumumHa «JlaboparopHble pabOTBHl MO OpPraHUYECKOH XUMHM»

OTHOCHUTCA K

o0s13aTenpHOM yacTu Osioka 1 gucrumind yaeoHnoro miana (b1.0.10). [IporpaMva AHCIUTUTMHBI
OpernonaraeT, 4Yro oOydalomMecss UMEIOT TEOPETUYECKYI0 U IPAKTHUECKYI0 MOJTOTOBKY B
00JTaCTH MaTEeMaTUYECKUX M €CTECTBEHHOHAYUYHBIX TUCIHIUIMH U TUCHHMILIHHBI « OpraHndeckas

XUMUSD).

Heab0 AMCHMIIMHBI SBISETCS NPUOOPETEHHE CTYACHTAaMH OCHOBHBIX 3HAHUU H
HaBBIKOB JIJIS1 OCYIIECTBICHUS CUHTE3a OPTaHUYECKUX BEIIECTB.

OCHOBHBIMH 32/1a4aMHU JMCHUILUIMHBI SABISIOTCS: (POPMUPOBaHHE HABBIKOB pabOThHl B
XUMHUYECKON J1abopaTopuu; OOYYEHHsST OCHOBHBIM METOJaM MICHTU(HKALUU OpPraHMYECKUX
COEJMHEHUH MO0 COBOKYNHOCTU XMMUYECKUX CBOMCTB; O3HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMH
OPUHIUIIAMHA TEXHUKHA O€30MacHOCTH MNpHu paboTe B Ja0OpaTOpUM OPraHUYECKOW XUMHH;
0o0yueHHE OCHOBHBIM METOJIaM OYMUCTKH, pa3feleHuss W MACHTH(QUKALUN OpPraHUYeCKuX
COeMHEHUH; 00yueHHe TNIAHMPOBAHUIO CHHTE3a OPTraHUYECKUX COCTUHEHUI; 00ydeHUe MeTo1aM
OIIpEeIeNIEHUs TEMIIEPATyp KUIIEHHUS, IUIaBJICHUS U KOAQPHUIIMEHTA TPETOMIICHHUS.

HucuumumHa «JIabGopaTopHble paGOThl MO OPraHUYECKOM XHWMHUHU» Ipernoaaercs B 3
cemectpe. KOHTposb ycneBaeMOCTH CTYAECHTOB BEIETCA IO MNPUHATON B YHHUBEPCUTETE

PEUTHHIOBOM CUCTEME.
Pabouasgs mporpamma JIUCIUIIIIMHBI

MOKET OBITh peajn3oBaHa C MPUMEHEHHEM

SJICKTPOHHBIX O6p&30BaT€.HBHBIX TEXHOJOTHI u SJICKTPOHHOI'O O6y‘IGHI/I5I INOJHOCTBIO HJIH

HYaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

W3yyenne AUCHUIUIMHBI HAMpPaBJIEHO HAa MPUOOpPETEHHUE CIEAYIOMIHUX KOMIETeHUHil H

HHIUKATOPOB UX TOCTHKCHUA:

yHHBepcaJILHBIe KOMIICTCHIUH M HHAUKATOPbI UX TOCTUXKCHUA

IIOCTAaBJICHHBIX 3a4a4.

HanmeHnoBaHme
Kon n HanMeHoBaHMe UHIUKATOPA JOCTHKEHUS
KaTeropuu Kong n naumenosanue YK VK
(rpynmer) YK
YK-I1. Crnocoben | YVK-1.1. 3Haer MeToabl MOMCKAa, KPUTHUYECKOTO
OCYIIECTBIISATh MOUCK, | aHAJIU3a W CHUHTEe3a MH(OpManuu, TPUMEHEHUS
KPUTUYECKUI  aHalIM3 U | CHCTEMHOTO MOAXO0Aa, OCHOBAHHOTO Ha HAyYHOM
Crcremioe 1 CHHTE3 uH(dOpMaIY, | MUPOBO33PECHUH npu petieHuu 3a1a4
MIPUMEHSATD CUCTEMHBIN | TPO(heCCUOHATLHOM NeSTeIbHOCTH
KPUTHYECKOE
OJIXON U1 peuwenus | YK-1.4 YMeer onpenensitTb W OLICHUBATh
MBIILIEHNE

BAPUAHTHI BO3MOXKHBIX PELICHUN 3aa4u

VK-1.5 Brnageer HaBbIKAMH PacCMOTPEHHUS
BO3MOXHBIX BapHUaHTOB pCeIICHUA 3aJda4u,
OLICHUBAHMUSI UX JIOCTOMHCTB M HEJIOCTaTKOB




HpO(l)eCCI/IOHaJIBHLIe KOMIICTCHIHUHU U HHIUKATOPLI UX TOCTHXKCHUA:

OcHoBaHue
3anaaa . OObexT unu o6nacth Koa u Kon u HanmeHoBaHue (npodecconanbibiii
npodecCHOHATbHON CTaHJapT, aHAJU3 OMBITA)
3HAHUA HaumenoBanue [IK | umnaukaropa noctmxenus [1K
JESTEIIbHOCTH O060011eHHbIE TPYAOBBIC
byHKIMHA
Hay4Ho-ucciienoBaTe/J bCKMHM THII 32124 NPO(PecCHOHATIBLHOM AesITeJIbHOCTH: HAYYHO-UCCIEI0BATEILCKHI
- y4acTue B - 4eJIoBeK U onmacHOCTH, cBsizanHble ¢ | [IK-1 Criocoben [IK 1.2 Ymeer Amnanmi3 TpeOoBaHUIA K
BBITIOJTHEHUH YeIIOBEYECKOU JESITebHOCTHIO; OCYIIECTBIISTh CUCTEeMAaTU3UPOBATh npoeccHoHATEHBIM
Hay4YHBIX - OIIaCHOCTU CpeJibl OOUTAHUS, Hay4YHO- nH(OpPMALIKIO 10 TEME KOMITETEHIIHSIM,
UCCIICIOBAaHU B CBSI3aHHBIE C JICATEIBLHOCTHIO UCCIIEIOBATENBCKYIO | MCCIIEeIOBAaHUM, MPUHIUMATH MIPEIBSIBISIEMBIX K
obnactu YelloBeKa; paboty B obnactu ydacTue B SKCIIEPUMEHTaX, BBIITYCKHHUKAM JIAHHOTO
6€301acHOCTH MOJ - OMIACHOCTU Cpe/ibl 0OUTaHMUS, TeXHOC(epHOU 00pabaTbIBaTh MOJyUYCHHbIC HaIIpaBJICHUs IOATOTOBKH
PYKOBOJCTBOM U B CBSI3aHHBIE C OTACHBIMU IPUPOJIHBIMHU | 0€30IaCHOCTH. IK-1.3 Brnageer Ha pBIHKE TPY/a,
COCTaBE KOJUIEKTUBA, | SIBIICHUSIMU, HABbIKAMU TPOBEACHUS U 000011IeHHE 3apyOeKHOTO

BBITIOJTHEHUE
AKCIIEPUMEHTOB U
oOpaboTka
PE3yJIbTATOB;

- KOMIUIEKCHBIN
aHaJin3 OMACHOCTEU
TexHOChEepHI;

- MOATOTOBKA H
opopmieHne
OTYETOB IO HAYYHO-
HCCIIEIOBATENbCKUM
paboram

- OMaCHBIC TEXHOJIOTHYSCKHUE
MIPOIIECCHI U TIPOU3BOICTBA;

- HOPMAaTHBHBIC TTPABOBBIC AKTHI 11O
BOIIPOCaM oOecTieueHust
0€30MacHOCTH;

- METOObI U Cpe,Z[CTBa OLICHKHN
TEXHOTECHHBIX M MPUPOJTHBIX
OIMACHOCTEH U PUCKa MX pPeaTnu3alluu;

- METOJIbI M CPEJICTBA 3AIUTHI
YCJIOBCKA U CpeI[BI O6I/ITaHI/I5I oT
TEXHOTECHHBIX M MPUPOJTHBIX
OITaCHOCTEH;

- paBWJIa HOPMUPOBAHMS OMTACHOCTEH
nu aHTpOHOFeHHOFO BOSHCﬁCTBHH Ha
OKPY’KAIOIIYIO IIPUPOIHYIO CPEy;

- METOObI U Cpe,Z[CTBa CIIaCCHUS
YyeJoBeKa

OITMCAHUS HCCJICIOBaHUH,
B TOM HUCJIIC
AKCTICPUMEHTATbHBIX
JAHHBIC

OIbITA, IPOBEJICHHE
KOHCYJIbTAllMH C BEIyILIMMU
paboToaTeNsIMK OTPACITH, B
KOTOpO# BOCTpeOOBaHbI
BBIITYCKHHUKH JJAHHOTO
HaIpaBJIeHHUs TIOJI'OTOBKH.




B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYyAEHT OaKanaBpuarta J0JIKEH:

3uams:

—TEXHHUKY 0€30IIaCHOCTH B JIAOOPATOPUHU OPraHMYECKON XMUMUU;

—IPUHIIMIIEI 0€30M1aCHOr0 OOPAIEHUs C OPraHUYECKUMH COEJUHEHUSIMU;

—METO/Ibl U BU/IbI XpOMATOrpaduu AJIs ONpEaesICHHUs COCTaBa PEAKLIMOHHOW CMeCH;

—TEOPETHUECKUE OCHOBBI CIIOCOOOB BBIAEICHUS, OUUCTKU U UACHTU(DUKALUU OPTraHUYECKUX
BEIIIECTB;

—3KCIIEPUMEHTAIbHBIE METOJbl MPOBEACHHUS OPraHMYECKUX PEeaKIil, MPOTEKAIOUINX IO
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE O0IIME METOJMKH B3aUMHON TpaHC(hOpMALMKM KJIACCOB OPraHUYECKHUX
COCIMHECHU.

Ymems:

—MPUMEHATh TEOPETUYECKHE 3HAHUSA U HKCIEPHUMEHTAJIbHbIE METOJbl HCCIIEI0BaHMS
OpPraHMYeCKO XMMHHU IIPU PELIeHUH NPO(eCCHOHAIBHBIX 3a/1a4;

—chopmynupoBaTh TpoOIeMy B OOOCHOBATh BBHIOOp MPHUOOPOB M IKCIEPUMEHTAIBHBIX
METO/I0B MCCIIeIOBaHMS, IOCTABUTD LEJIU U 3a/1a41 U HAMETHUTb MyTH UX JTOCTUKCHHUS;

—CHHTE3UPOBATh COCTUHEHHUS IO IPEIOKEHHON METOINKE;

—IIPOBECTH BBIICJICHUE M OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETUUECKUX
3HAHUU 110 OPTAHUYECKOU XUMUH;

—BBIOMpATh PallMOHATIBHBIN CIIOCOO BBIIEICHUS U OUUCTKH OPTaHUYECKOrO COETUHEHNUS;

—IPEACTaBIATh JJaHHBIE J1a0OPaTOPHOrO UCCIENOBaHMS B BHJE I'PaMOTHO O()OPMIIEHHBIX
METO/MK;

—IPOBOAMTH AHAJIU3 U KPUTUYECKH OLCHUBAThH MOJYYECHHbIE SKCIIEPUMEHTAIbHBIC TaHHBIE,
000011aTh 1 JeN1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;

—BBIOpATh CIIOCO0 MACHTU(DUKAIIMH OPTraHUYECKOTO COSTUHEHHSL.

Braoemy:

—KOMIIJIEKCOM COBPEMEHHBIX SKCHEPUMEHTAIbHBIX METOAOB OPraHMYECKOM XUMHHU IS
peleHust KOHKPETHBIX MCCIeI0BATENbCKHX 33/1aY;

—3KCIIEPUMEHTAILHBIMU METO/IaMH MPOBEJICHUS OPTaHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU UACHTU(PHUKAIIMHA OPTaHUYECKUX COCTUHEHUN

—npueMaMu 00pabOTKHU U BBIICTICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OPraHMYECKOM XUMMHM JJI  COJEp KaTelIbHOM
UHTEPIPETALNHU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

3. OFbEM YUYEBHOM JUCIUILIVHBI

O0beM THCHMILINHBI
Buna yuyeOHoM padoThbl Axan. | Actp.
3E
4. 4.
OO01masi Tpy10eMKOCTh AMCIUNJINHbBI 5 180 135
KonrakTtHasi padoTa — ayIuTOpPHbIE 3aHATHS: 0,89 32 24
Jlexknuu - - -
[Tpaktuueckue 3ansaTus (I13) - - -
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesbHasi padora 4,11 148 111
KonTakTHas camocTositenbHas pabota 0.2 0.15
(AmmK u3z VII ons 3au / 3au ¢ oy.) 411 ’ ’
CamMocTosATenbHOE U3YUeHHE Pa3AesioB NIUCHUIUIHHEI (U1u Opyeue ’
. 147,8 | 110,85
8UObL CAMOCIOSIMENbHOU pabomul)
Bua uToroBoro KOHTpoJIA: 3auér




4. COAEP)KAHUE JUCIIUITVINHBI .
4.1. PA3JAEJIBI JUCIUIIJIMHBI U BU/bI 3SAHATHUU

Ne Jlek- | Ipak. J12o. Cam.
Pa3zgen aucuunianHbI Bcero paodo-

n/n 11970 3aH. THI padora

1 Paszgen 1. «IlpaBuiia um MeTOoabI 33 - - 3 30
padoThI B JabopaTopumn
OPraHu4YecKo XuMHUM»

1.1 | IlpaBuna Oe3omacHOi paboOTHl B 11 - - 1 10
71a00paTOPUH OPTAHNMYECKOW XUMHUU

1.2 | Meronsl pabGoTrel B JabopaTopuu 11 - - 1 10
OPraHN4eCKON XUMHH

1.3 | JJaboparopHas nocyna, obopynosanue | 11 - - 1 10
1 IPUOOPHI

2 | Pa3nen 2. «MeTtoabl 70 - - 10 60
HaeHTH(PUKAIUH, OYHCTKH H
BbI/IeJICHHS OpPraHu4YecKux
coeIUHEeHHI»

2.1 | Xpomarorpadus 22 - - 2 20

2.2 | MeToapl OYUCTKH KUIKHUX BEIIECTB. 24 - - 4 20
Ileperonka.

2.3 | Meroabl OYMCTKH TBEPbIX BELIECTB. 24 - - 4 20
[lepekpucramimnzamus

3 | Paspen 3. «CuHTe3 opraHmyeckux | 77 - - 19 58
coeIuHEeHMI»

3.1 | CuHnresnl 77 - - 19 58

Bcero gacos | 180 - - 32 148

4.2. COAEPKAHME PA3JAEJIOB JUCHUIIVINHBI

Paznen 1. «IIpaBuiia 1 MeToaAbI Pa0OTHI B JIA00OPATOPUH OPTAaHMYECKOH XUMHUID)

1.1  TIpaBuna Ge3omacHON pabOTHI B 1aOOPATOPUU OPraHUYECKONW XUMUHU

besomnacHbie mpuemsl U paBuia paboThl B 1a00paTOpUK OPraHNYECKONH XUMHUU.

1.2 Metoas!l paboTsl B 1a00OpaTOPUN OPraHUYECKOW XUMUHU

O6mme wmetonbl paboThl B JabopaTopu OpraHuveckodl xwumuu. Harpepanwue.
Oxnaxnenue. [lepememmuBanue.

1.3 JlabGoparopnas nmocyaa, 000pyaoBaHUE ¥ TIPUOOPHI

[Tocyna, nanbonee yacto mpumensemas B naboparopuu. IIpubopsl mms ompeneneHus
TeMIiepaTypsbl 1iaBineHus. Becel. Tepmomerp. PoropHsrii ucmapurens. Pedpakromerp.

Paznen 2. «MeToabl HAEHTH(PUKANMH, OYUCTKH H BbIJAEJEHUS OPraHUYecKux
CcoeTHUHEHUI»

1.1 Xpomartorpadus

WNnentudukanus  OpraHMYecKUX  BEMIECTB  IOCPEACTBOM  PA3IUYHBIX  BHUJOB
xpomarorpaduu (TCX, xpomatorpadus Ha Oymare, noHooOMeHHass xpomaTorpadus, BOXX).
[Mpumenenne TCX ans uaeHTU(UKANUNA OPTAHUYECKUX COCTUHEHUN. AJICOPOCHTHI U DITFOCHTHI,
ucrionpdyembie B TCX. Bribop smroenta. OOHapyxenue BemecTB. OOHapy)XKCHHE BEIIECTB.
Koadbdunment ynepxxkubanus. Koadduiment pacnpenenenus. Padora ¢ kanwmispamu.

1.2 MeToabl 0UMCTKH KUAKUX BemnlecTB. [leperonka



OKCTpakums, Ui W3BJICUeHHs (BBIICICHUS) OPTaHUYECKOTO BEIIECTBA W3 BOJIBL
OKCTpakIMsi C IMOMOIIBIO JEIUTENbHON BOPOHKH. BBICyIIMBaHHE 3KCTPAKTOB OCYIIUTENEM.
[leperonka. Buabl mneperoHku ((ppakimoHHas, BaKyyMHas, IEpEeroHka ¢ TapoM, IMpH
aTMocdepHoM AaBiieHuH). BeicymuBanue xunkocreid. Ocymurenu. Onpenenenue TeMnepaTypsl
KUMeHUs U ko3¢ unrenTta npeaomiieHns. pakimoHHas neperonka. Padora ¢ GpumbTpoBabHOM
Oymaroiif. OTroHKa pacTBOPUTEIIS.

1.3  Mertoasbl ouncTKHU TBepAbIX BenlecTB. [lepekpucramimsanus

MeToap1 OUMCTKU TBEPIBIX BeliecTB. Bosronka (cyonumanus). TemmnepaTypa BOSTOHKHU U
TeMIepaTypa IJIaBJICHHsI, BO3TOHSIOMIETrocs BemiecTBa. [Ipubop mist Bo3ronku. [lepeocaxnenue.
[Tepexpucrammzanusa. DTansl nepekpuctammizanuu. [logdbop pactBoputens. HacwimeHHbIN
pactBop. l'opsuee ¢unbrTpoBanue, BakyyMmHas ¢uibTpauusa. OrpenesreHue TeMIeparypsbl
maBieHus. Temmneparypa IIaBiIeHHs] CMEIIAHHOM MPOOBI.

Paznen 3. «CrHTE3 OPraHuYecKuX COeIMHEHHID)

3.1 CuHTe3bl

lenmn wm 3amaym SKCHEepUMEHTa B OPTraHUYECKOM CHHTE3€. TeopeTHYeCKHe OCHOBBI
nporiecca. Bwuibop ycnoBuii peakumu. Pacuer cunHTe3a. OOmue mpaBwia MOATOTOBKH U
MpoBeICHUS cUHTe3a. TexHuka Oe3omacHoctu. [Ipubop st mpoBenenus cunres3a. [IpoBeneHue
onbiTa. KoHTponb 3a Xonom peakuuu. Boigenenuwe, ouuctka u aHanus npoaykra. CHHTE3BI
BEIIIECTB PA3JIMYHBIX KJIACCOB OpPraHWYECKUX coeauHeHui. [IpoBemeHne 3KCrepuMEHTaIbHbIX
METO/IOB UCCIIEIOBAHUS PEAKIIHiA.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXaHU3MAM:

- HyKJICO(DHIILHOTO 3aMENICHUS — CHHTE3 TaJIOT€HATIKaHOB;

- HYKJICO(PUIHHOTO TMPHUCOCTUHEHUS — CHHTE3 CJIOKHBIX I(UPOB KapOOHOBBIX KHCIIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOACPIKAIINX aTbJACTUIOB U KETOHOB;

- JIEKTPOPUIBLHOTO 3aMEIICHUS B apOMATHYECKOM Py — pEaKIMu HUTPOBAHUS,
OpoMUpOBaHUs, CYTb(OUPOBAHUS;

- peaKkIuii AMa30TUPOBAHMS M A30COUETAHUS;

- peakuuil OKHUCIeHUs (CHHTe3 aierToHa, |,4-0eH30XMHOHA, OEH30WHOW KHCIIOTHI) H
BOCCTAHOBJICHUS.



5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUMA JUCIIUITVIMHbI

Ne B pe3ynbprare 0CBOCHMS JUCHHUILUIMHBI CTYICHT JIOJKEH: Pasnen 1 Pasnen 2 Paznen 3
3HaTh:

1 | TexHHKY 0€30I1aCHOCTH B J1a00OPATOPUU OPraHUYECKON XUMUU +

2 MPUHITUITEI 0€30IMaCHOT0 0OPAIEHUS ¢ OPTaHUYECKIUMHU COCTMHEHUSIMHU + + +

3 | MeTojbl ¥ BUJBI XpoMaTorpaduu JUist ONPEeeNICHUs COCTaBa PEaKIMOHHON cMecH +

4 | TeopeTHUECKHE OCHOBBI CIOCOOOB BBIJICIICHHS], OUUCTKH U UACHTU(PHUKAIIMYA OPTaHUYECKUX BEIIECTB + + +

5 | BKCIIepUMEHTAJIbHBIE METOJbl MPOBEACHHUS OPraHUYECKUX pPEaKIHi, MPOTEKAIOUUX MO Pa3IMYHBIM .
MeXaHH3MaM

6 | OCHOBHBIE 00IIME METOJMKH B3aUMHOM TpaHCc(hOpMaIluu KJIAaCCOB OPraHUYECKUX COSAMHEHHM +

Ymerh:

4 | mpuUMEHATh TEOPETHUECKHE 3HAHHMS U HKCIEPUMEHTAlIbHbIE METOJIbI HCCIEAOBAHMUSI OPTaHUYECKOM N N n
XUMUH MPU pelieHNH MpodeccuOHAIBHBIX 3a/1a4

5 | chopmynupoBate mpobseMy u OOOCHOBaTh BBIOOP NPHOOPOB M IKCHEPUMEHTAIBHBIX METOJIOB N
WCCJICJTIOBAHMSI, TIOCTABHUTH LIETU M 33/1a91 M HAMETUTH IYTH MX JOCTHIKCHHUS

6 | cuHTEe3UpOBaTh COCTMHEHUS O MPEIOKEHHON METOIUKE +

7 | mpoBeCTH BbIJENIEHUE U OYMCTKY CMHTE3UPOBAHHBIX BEIECTB Ha OCHOBE TEOPETHMUECKHX 3HAHHM IO .
OpPTaHHYECKON XUMUHU

8 | BbIOMpaTh palMoHaIbHBIA CIOCO0 BBIACIEHUS U OYHCTKH OPTaHUYECKOTO COSAMHEHHUS + +

9 | mpencTaBisTh NaHHBIC Ja0OPATOPHOTO MCCIEAOBAHUS B BHJIE TPAMOTHO 0()OPMIIEHHBIX METOIMK +

10 | mpoBOAUTH aHATN3 U KPUTUYECKH OLICHUBAThH MOJTYUYEHHbIE HKCIIEPUMEHTaIbHbIE JaHHbIe, 00001IaTh U N
Jenath 000CHOBAaHHBIE BBIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB

11 | BeIOpaTh cioco0 MACHTU(HUKAIIMH OPTAaHUIECKOTO COCTMHECHHS + + +

Baanern:

12 | KOMILJIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIbHBIX METOJOB OPraHMYEeCKONW XUMHUU [Jisi pelIeHUs N n n
KOHKPETHBIX MCCIIEI0BATENbCKUX 3a/1a4

13 | sKCnepUMEHTaIbHBIMUA METOJAMH MPOBEACHUS OPTaHUYECKIX CHHTE30B + +

14 | OCHOBHBIMH METOJIaMH MJICHTU(PUKAIIMA OPTAaHUYECKUX COCTMHEHUHN + +

15 | npuemamu 0OpabOTKHU U BBIJEICHUS CHHTE3UPOBAHHBIX BEIICCTB + +

16 | 3HaHUAMM OCHOBHBIX 3aKOHOB OpPraHMYECKOM XHMHUU JJISI COJAEPKATEIbHOM WHTEPIPETALNU n n

MOJIYYCHHBIX OKCIICPUMCHTAJIbHBIX PC3YJIbTATOB




B PE3YJIbTATC OCBOCHUA NUCHUIIJIMHBI CTYICHT HOJIZKCH HpHOGpGCTI/I CJICAYIOKUC YHUBCPCAJILHBIC U HpO(beCCI/IOHa.HBHBIe KOMIICTCHIIUU 1

HHAUWKATOPEI X JOCTUKCHH .

Kox u HanmeHoBanue YK

Koa u HanMeHOBaHHe HHAUKATOPA JOCTHKEHUS
YK

_|_

17

18

19

- VK-1. CnocobGeH oOCymIeCTBISITh IOHCK,
KPUTUYECKH aHalU3 M CHHTE3 HH(OpMaIuH,
MPUMEHATh CUCTEMHBIM TOAXOM I PeUIeHUs
IIOCTABJICHHBIX 3aJ1a4.

VK-1.1. 3Haer MeTonbl MOWCKA, KPUTHUYECKOTO
aHaiM3a M CcUHTe3a WHPOpMaluu, MPUMEHEHUs
CHUCTEMHOT'O IMOJAX0/la, OCHOBAHHOTO HAa HAYYHOM
MUPOBO33PEHUU npu pelieHun 3a1aqy
npoecCHOHATLHON e TEIILHOCTH

VK-14 YMeer omnpeneniartb W OLICHUBATh
BAapUAHTHI BO3MOXKHBIX PELICHUN 3a0a4U

VK-1.5 Bnageer HaBbIKaMH paccMOTPEHUSA
BO3MOXHBIX BAapHUAHTOB peuicHu-d 3aJadu,
OLICHUBAHMSI X JIOCTOMHCTB M HEJJOCTaTKOB

Koa n nHaumenoBanue [IK

Kox u HanMeHOBaHMe MHAUKATOPA T0CTHKEHUSI
1K

20

21

— TIK-1 CnocobGeH ocCyIIecTBISTh
HCCIIEIOBATENLCKYI0  paboTy B
TexHOC(epHO# 0e30macHOCTH.

Hay4HO-
oOJactu

[1K-1.2. YmeeT cucreMatu3upoBaTh HHPOPMAITHIO
10 TEMC HCCHC,Z[OBaHHﬁ, IIPpUHHUMATh YYaCTUC B
JKCTIIEpUMEHTaX, O00pabaThiBaTh  IOJTY4YEHHBIC
JAHHBIC,

I1K-1.3 Bnageer HaBbIKaMu POBEACHUS
U OIIuCaHuid HCCHGHOBaHHﬁ, B TOM 4YMHCJIC
AKCTIIEPUMECHTAIBHBIX JTAHHBIC




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUSA
6.1. IPAKTHYECKUE 3AHATHUA

Y4eOHbIM MJIaHOM MPOBEACHHUE NMPAKTUYECKUX 3aHATHH Mo quctuminHe «JlaboparopHbie
paboThI IO OPTaHUYECKON XUMHUI» HE TPEyCMOTPEHO.

6.2. JABOPATOPHBIE 3AHATUA

[Iporpammoit  aucruruimabl  «JIabopaTtopHble pabOTBl MO OPraHUYECKOW  XUMHK
BBITIOJIHSIETCSI B COOTBETCTBHMM C YUYEOHBIM IUTAaHOM B 3 ceMecTpe W 3aHMMaeT 32 akaj. d.
JlaGopatopHble pabOTHl 0XBAaTHIBAIOT BCE pa3/ieibl JUCUUIUIMHEL. B MpakTUKyM BXOAUT 5 paboT.
B 3aBucuMoOCTH OT TPyIOEMKOCTH BKJIIOUEHHBIX B IPAKTUKYM Pa0OT MX YHUCIO MOXKET OBITh
M3MEHEHO.

MakcumanbHOE KOJIMYECTBO OajjloB 3a BBIIOJHEHHE JIAOOPATOPHOIO MPaKTUKyMa
coctaiisieT 100 6amno. KonndectBo paboT u 6amioB 3a Kaxayto paboTy MOXKET OBITh U3MEHEHO
B 3aBUCHMOCTH OT X TPYAOE€MKOCTH.

[Tpumepsl 1abopaToOpHBIX pabOT U pa3elibl, KOTOPbIE OHU OXBaTHIBAIOT

Ne Ne pasnena HaunmenoBanue 1abopatopHbIX padboT Yacel
/1 MUCIAILINHBI

1 1 [IpaBuina u MeTobl paboThI B 1TaOOPaTOPHH 2

2 2 Xpomatorpabus 2

3 2 [Ieperonka 4

4 2 [Tepexpucraniuzanus 4

5 3 CuHre3 oprannueckoro coeauHeHus Nel 8

6 3 CuHTE3 OpraHnvecKoro coequHeHus No2 8
10 1,2,3 Hrorosas pabora 4

7. CAMOCTOSATEJIbBHASA PABOTA

CamocTtosTenbHas paboTa MPOBOJUTCS C LENbI0 YIiayOaeHusl 3HaHUN MO JUCIUILINHE U

MpEeAyCMaTPUBAET CIACAYIOIINE BUBL:

— O3HAaKOMJICHHE U TMPOpabOTKy PEKOMEHIIOBAHHOW IUTEpaTypbl U paboTy € SJIEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMH, BKIIIOYasi MEPEBOJAbI MyOJUKalUMi M3 HAyYHBIX >KypHaJOB,
UTHpYyeMBbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEUICHHE OTPACIECBBIX BBICTABOK, CEMHHAPOB, KOH(PEPEHIUI pa3InIHOTO YPOBHS;

— yuacrue B cemuHapax PXTY um. /[.1. MenaeneeBa 1o teMaTuke Kypca;

— TOJTOTOBKY K C/Iaye 3a4eTra Mo JabopaTopHOMY MPAKTHKYMY.

[I1anupoBaHre BpPEMEHHM Ha CaMOCTOSTENbHYI0 paboTy, HEOOXOIMMOTO Ha HW3Yy4YCHHE
TUCIUIUIMHBI, CTYIACHTaM JIydllleé BCErO0 OCYIIECTBISATh HAa BECh MEPHOJ] H3YUYCHUS,
npexycMaTpuBasi IPpU 3TOM pETyJIIpHOE MOBTOPEHHE MPOMIEHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO PETYJSPHO IOIMOJNHATH CBEICHUSMHU U3
JUTEPaTypPHBIX HCTOYHUKOB, IPECTABICHHBIX B yueOHOH porpamme. [Ipu padote ¢ ykazaHHBIMU
UCTOYHUKAMU PEKOMEHAYETCS COCTABJIATH KpPAaTKUW KOHCIIEKT MaTrepuana, ¢ 00sS3aTelbHBIM
bukcupoBanremM 6ubIMorpadUuecKuX JaHHBIX HCTOYHHKA.



8. IPUMEPBI OHEHOYHbIX CPEACTB J1JIsA KOHTPOJISA OCBOEHUSA
JANCHUITINHBI

COBOKyHHaH OLICHKA IO JUCHUIIJIMHE CKJIAAbIBACTCA M3 OLICHOK 3a BBHIIIOJIHCHUEC J1a60paT0prlx
pabot (MakcuMaibHas orieHka 60 0aIoB) MpakKTHKyMa U KOHTPOJILHON paboThl (MakcHUMallbHAs
orienka 40 6amnoB), Bcero 100 6anoB 3a cemectp.

8.1. MIPUMEPHASI TEMATHUKA PE®EPATUBHO-AHAJIUTUYECKOM PABOTBIL.

[Iporpammoit qucuumnHbl «Opranudeckas XuMus» pedepaTuBHO-aHATUTHYECKas paboTa He
[IPE1yCMOTpPEHA.

8.2. TIPUMEPDHI BOITPOCOB TEKYIIEI'O U UTOI'OBOI'O KOHTPOJIA
OCBOEHMSA JIABOPATOPHBIX PABOT

JUist TeKyIero KOHTPOJIA MPEeIyCMOTPEH YCTHBIM ompoc (1o Kaaoi J1abopaTtopHoi pabore).
MakcumanbHasi OIICHKA 3a BBITOJIHEHHBIE paObOTHI ¢ codecenoBanneM cocTasiseT 10 6amioB 3a
paboter pazaenos 1-2 u 30 6amioB 3a paboTsl pazaena 3 (mo 15 6amioB 3a paboOTy-CHUHTE3), a
Tarke 40 6aJTOB 32 KOHTPOJIBHYIO padoTy. MakcuMalbHasl OlleHKa 3a cemecTpe cocraiser 100
0asoB.
1. Bonpocul k meme “Oe3onachvie memoost padbomol 8 1a60Opamopuu Op2aHuydecKou xumuu”

1) KakoBbl Mepsl IPEIOCTOPOKHOCTH TIpU paboTe ¢ Opomom?

2) Mepsl IPeAOCTOPOKHOCTH TIPH PAOOTE CO CTEKIIOM.

3) Mepsl npenoctopoxHocTy ipu padote ¢ JIBXK.

4) Yro nenartp, €cau B TI1a3a mormasa menods?

TecToBblii popmar:
1. Uto penmaTh, €cau B IJ1a3a noraia Iéioun?
+ OOMJIBLHO MIPOMBITH IJ1a3a BOJOM, a 3aTeM (2%-M) pacTBOPOM OOpPHOM KHCIIOTHI, CHOBA
BOJIOM
OOWJIBHO MTPOMBITH TJ1a3a BOJIOH, a 3aTeM (2%-M) pacTBOPOM YKCYCHOM KHUCIIOTHI,
CHOBA BOJOH
POMBITH I11a3a (2%-M) pacTBOPOM OOPHOM KHCIIOTHI
OOWJIBHO ITPOMBITB I'J1a3a BOAOH
IJ1a3a MPOMBITh BOJHBIM pacTBOpoM (2%-M) criupTa U BOAOH

2. Yto nmenaThb, €CJIM B rjla3a moraja Kuciora?

+ OOWJIBHO ITPOMBITB I'J1a3a BOAOH

00WJIBHO MTPOMBITH TJ1a3a BOJIOM, a 3aTeM pacTBOpoM (2%-M) cojibl, CHOBA BOJOU
IIPOMBITH I1a3a pacTBOPOM (2%-M) coJibl

IJ1a3a MPOMBITh BOJHBIM pacTBOpoM (2%-M) cnupTa ¥ BOJOM

IPOMBITH I11a3a (2%-M) pacTBOPOM COJIbI, 3aTEM CHOBA BOJIOM

3. Yto nenarh IpH MONaJaHUU HAa KOXKY CEPHOM, a30THOM, COJISIHOM M YKCYCHOW KHCJIOT, a
TaK)Xe OKCUI0B a3zoTa’?

+ OOMBITh TOPAKEHHOE MECTO OOJIBIINM KOJIMYECTBOM BOJIBI, A 3aTEM PACTBOPOM
(5% -m) ruppokapOoHaTa HaTpHsl, 3aTEM CHOBA BOJOM

OOMBITh TOPAKEHHOE MECTO OOJIBIINM KOJIMYECTBOM BOBI

O0OMBITh IOpaXKeHHOE MecTO (5% -M) pacTBOPOM THApOKapOOHaTa HATPUs, 3aTEM
0O0JIBIIUM KOJIMYECTBOM BOJIbI

0OMBITh TOpaXKEHHOE MecTO (5% -M) pacTBOPOM THApOKapOOHaTa HATpuUs
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| OOMBITh MMOPAKEHHOE MECTO BOAHBIM (2%-M) pacTBOPOM CIIUPTA U BOAOU

4 TIpu Bo3ropaHuu 00bEKTa — OJICK/1a HA YEIOBEKEe HE00XOAMMO:

+ HaGpocuTh Ha 00BEKT CYKOHHOE MJTH aCOECTOBOE OCSIIO0
+ Ilonute Bomoit
+ [ToBanuTh Ha oI

[Toracuts ropenku

DBaKyHpOBaTh TOPSIIETO MOJ] padOTAIONINHN BRITSHKHOM mIKad

3BOHHUTH B CITYk0y criaceHus

Bxi1rounTh M0OXKapHyI0 TPEBOry

2. Bonpocwvl k meme “akcmpaxyua’”

1. Ha ueM oCHOBaH METOJI IKCTPAKIUU?

2. Kakum TpeGoBaHUSM JOJDKEH yIOBIECTBOPATH PACTBOPUTEIH, TPUMEHIEMBIN JIJIs1 SKCTPAKIIHH ?
3. Kakue pactBopurenu Hanbojiee 4acTo MPUMEHSIOTCS ISl SKCTPAKIUN 7

4. Kak MOHU3UTh pacTBOPUMOCTH B BOJI€ SKCTPArupyeMoro BelecTBa U pacCTBOPUTEIIS?

5. Kakyto nocyy NpuMeHsIIOT 1J1s SKCTPaKIUU?

TecTroBblii hopmMaT kK meme “memoovt OUUCMKU U UOeHMUpuUKayuu op2.6-8”’ u 1adopamopHnan

nocyoa:
1. YcTaHOBHTE COOTBETCTBHE
MeTto1 OUMCTKH U pa3eleHus TBEPAbIX U Xpomatorpadus
KUJKHUX BELIECTB
Meroa 04MCTKH TBEPABIX BELIECTB [Tepexpucramnmnzanus
MeToa OYHCTKH KUIKUX @pakimoHHas MeperoHKa
N3Bnedenue BemecTBa U3 CMECH € IMOMOIIBIO | DKCTpaKIus
PacTBOPUTEIIS
Ynapusanue
PacTBOopenue
[IepeocaxxieHue
BricanuBanue

2) YcTraHOBUTE COOTBETCTBHE MEXY (oTorpaduel M Ha3BaHUEM JIAOOPAaTOPHON MOCYIbI

Boponka broxnepa

XuMHu4deckasi BOpOHKa
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JenurenbHas BOpOHKA

Boposnka Illorra
Boponka Xupiia

3. Bonpocel Kk memam “nepezonka, nepeconka ¢ napom, hpaKyuonnas nepecoHka’”

1. Kakux nenei JoCTUraroT neperoHKoin?

2. Yrto HaA3bIBAIOT TEMIIEPATYPOIl KUIIEHUS BEILIECTBA, KAK OHAa MOXET OBITh MOHIKEHA?

3. ITo kakuM IIpU3HAKaM MOKHO OTJIMYUTH NEPETOHKY CMECH OT MEPETOHKM MHAMBHYaJIbHOTO
BelecTna’?

4. TToyemy mepen MeperoHKOM KHUIKOTO OPraHMYECKOTo BEIIeCTBa €ro HEOOXOAMMO OCBOOOINUTh
ot Biaaru? Kak 3To Mo>xHO caenath?

5. Onuimure, Kakue 3Tamnbl BKIKOYAET OCYIIEHUE >KMJIKOTO OpPraHMYEeCKOro BEIIECTBA U KaK
MOCJIETHEE OTACIISIOT OT OCYIITUTENS?

TecToBblii popmar:
1) BeiGepuTe Bce nMpaBUIbHbIC HA3BaHUS BUJIOB IEPETOHKHU:

+ ¢ mapom

+ BaKyyMHast

+ bpakuroHHas

+ pu aTMOC(HEPHOM JIABJICHUN
10J1 TApOM

2) Yem oTIIMYAIOTCS IPUOOPHI 71 IEPETOHKH BBICOKOKHUIISIIIUX KHUIKOCTEH OT MPUOOPOB
JUISI IEPETOHKY HU3KOKUITSIIUX KUAKOCTeH?  (BBIOpAaTh BEpHBIC YTBEPHKACHHUS)

+ | IIpu meperoHke HU3KOKHUITALIMX KHIKOCTEH UCTIONB3YIOT XOMOMIBHUK JInbuxa, a s
BBICOKOKHIISIIIUX - BO3YITHBIN

+ | Konba Brop1ia ¢ BBICOKOIIPHITAEHHBIM OTBOIOM-JISI HU3KOKHITSIIIUX KUKOCTEH, 115
BBICOKOKUISIIIUX-C HU3KUM OTBOJIOM

AJJTOHX C OTBOZOM CIYXKHUT JJIsl IEPETOHKH HU3KOKHUITAIIMX JKUAKOCTEH, aJlIOHX 0e3
OTBOJA — JUISl BRICOKOKHITAIINX KHJIKOCTEH

Konb6a Kisiiizena ucnonp3yercs sl IEPEeroHKH BHICOKOKUIISIINX KUAKOCTEH, a Koba
Bropua as1st HU3KOKHITAIINX

3) Uro Takoe TemnepaTypa KuneHusi?  (BbIOpaTh BEpHOE OMpeeICHNUE)

+ TeMneparypoi KUIIEHHUS] KHJIKOCTU Ha3bIBAC€TCs TEMIIEPATypa, IPU KOTOPOM
JaBJICHHE Mapa KUAKOCTH B KAXKIOW TOUKE HaJl €€ MOBEPXHOCTHIO PABHO
aTMOoCc(epHOMY JIaBJICHHUIO.

TemnepaTypoil KHTIEHHS] KHJIKOCTH — 3TO HHTEPBAJ TEMIIEpaTyp OT Hayaja /10 KOHIIa
OTIOHKHU (DPAKIIMH.

Temreparypoii KUIIEHUsT >KUJKOCTU Ha3bIBACTCS TEMIIEpaTypa, COBIAAoNIas ¢
TEMIEPATYPO KOHAECHCALUU €€ MapoB
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Temneparypoil KUIIEHHsT KUIAKOCTU HA3bIBAC€TCs TEMIIEpaTypa, IIpU KOTOPOi
TEMIIEpATypa napa KUAKOCTU B KAKAOU TOUKE HaJl €€ TIOBEPXHOCTBHIO PABHO
BHYTPEHHEH.

4. Bonpocwel k meme “nepekpucmannusayusn’

1. Ha ueM ocHOBaH METOJ EpEKpUCTAIIIIN3ALIN ?

2. OCHOBHBI€ ATaIbI MPOLECCA MEPEKPUCTAIITUZAINH.

3. Kakum TpeOoBaHUSIM JOHKEH YIOBJIETBOPSITh PACTBOPHUTEND IS MEPEKPUCTATUTH3AINH U KaK
ero nmoaouparoT?

4. Kak roToBsIT HaCBIILIEHHBIN PacTBOP BEILECTBA B JIeTKoeTyueM pactBopurene? B Boae?

5. 3a4eM M KOrja BHOCSIT aKTUBUPOBAHHBIN yroyib B pacTBop? Kakue Mepsl MpeocTOpOKHOCTH
HEOO0XO0IUMO TIPH STOM MPUHSTH?

TecroBrlii popMmar:
1) OT™MeThTE MOCy Ay, KOTOpast MOHATO0OUTCsI 1711 COOPKH MPUOOpa JUTsl MEPEeKPUCTAIITN3AINH
+
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2) Yto Takoe TemrepaTypa IIaBIeHHs ?

+ Temneparypa Iu1aBjIeHNs- 3TO UHTEPBAJ TEMIIEPATYpP OT HadaJla O OKOHYAHUs
IUIaBJICHUS

Temneparypa 1u1aBjIeHHs - 3TO TEMIIEpaTypa nepexoia TBEPIOro B-Ba B )KUIKYIO
azy

Temneparypa IIaBjieHHs — 3TO TEMIEpATypa paciijiaBa TBEPJOro BEIIECTBA
TemmepaTypa naBiIeHUs — 3TO TEMIIepaTypa Ipu aTMoc(hepHOM JaBICHUH, MPU
KOTOPOM BEILIECTBO MEHSIET CBOE arperaTHOE COCTOSIHUE C TBEPIOTO Ha )KUAKOE

3) Ha ueM ocHOBaH METOJ] IEPEKPUCTAIIIIN3ALIIN ?

+ MeTtoa 0CHOBaH Ha pa3TUYHON PACTBOPUMOCTH OUMIIIAEMOTO BELIECTBA U
IpuUMeceil B 0OJJHOM U TOM XK€ TOPSYeM H XOJIOJTHOM pacTBOPHTEINE (IIPU OJHOHN 1
TOH K€ TeMIIepaType).

MeTo/1 OCHOBaH Ha BO3MOXKHOCTH OYHUIIIAEMOTO BEIIECTBA MIEPEXOANTH B
pacTBoOp, a 3aTeM KPUCTAIIIN30BAThCS U3 HETO

MeTo/ OCHOBaH Ha BO3MOXKHOCTH MEPEKPHUCTAIUTN3YEMOT0 BEIIECTBA
KPHUCTAJNTU30BATHCS M3 BOJIBI

MeTo1 OCHOBaH Ha HEBO3MOXKHOCTH TPHMECEeH KPUCTAJUIN30BATHCS U3 PacTBOpa

4) KpucTauiel OT MAaTOYHOTO PACTBOPA OTACISIIOT (BRIOCPUTE TPABUIILHOE YTBEPKIACHHUE)
+ BAaKYYMHBIM (DHJIBTPOBAHHEM

(bUIBLTPOBAaHUEM Yepe3 CKIAAYaATHIN GUIBTP C 000TPEBOM

buIbTpoBaHNEM Yepe3 CKIATYAThIN GUIBTP C OXJIAKIECHUEM

JICKaHTaLUeN

5. Bonpocwl k meme ""xpomamozpagun"

1. Yro Takoe xpomarorpadusi?

2. JIng KaKuXx 1LeJei UCroiib3yercs: Xxpomarorpadus?

3. Kimaccudukanus xpomatorpadudeckux METOIOB B 3aBUCUMOCTH OT MPUMEHIEMBIX (a3.

4. Kakue 3a7a41 MOKHO PEIIUTH C TIOMOIIBIO KAYECTBEHHOTO XPOMAaTOTrpadudecKoro aHamm3a’?
5. Ilepeuncnute OCHOBHBIE ONEPAIUH, U3 KOTOPBIX COCTOUT MPOLIECC MPOBEACHUS TOHKOCIOMHON
xpomarorpapuu.

Tecrosrlii popMmart:

1) Kakas xpomarorpamMma ObLta mocTaBiieHa B 0oJiee MOJISIPHOM AJII0EHTe, YeM npyrue? Breaure
€€ HoMep.
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2) DMI0OTPOMHBIH PsiA MPEACTABISAET COOO0M Psilt
+ pacTBOpuUTENIEH OT MEHEE MOJISIPHOTO K 00J1ee MOISIPHOMY

AJIIOCHTOB 110 CTENIEHU COPOITUHU
DIIFOEHTOB TI0 PACTBOPSIONIEH CIOCOOHOCTH
pacTBOPHUTENICH 1O CTeNeHU abcopOIu

3) Koadpdumment Rf B TCX 3aBucur
+ OT BUIa XpOMaTOrpaduIeCcKOi MIacTUHBI
OT JIaBJICHHUSI
OT CTETICHH HarpeBaHUs
OT KOJIMYECTBA DIIIOCHTA

4) Xpomatorpadus o L[Bery 3T0:

+ Kononounast xpomaTorpadust sl pa3fe’eHus 1 OYUCTKA B-B, IBIKYIIUXCS IO
KOJIOHKE CBEPXY BHHU3 IO/ ICVCTBUEM JJIFOEHTA

Kononounast xpomaTorpadust sl pa3fe’eHUs U OYUCTKA B-B, IBIKYIIUXCS IO
KOJIOHKE CHU3Y BBEpX IOJ JICHCTBUEM DJIFOEHTA

Bun xpomarorpadum, O3BONISIONINI pa3aensiTh KOMIOHEHTH CMECH B
3aBUCHUMOCTH OT UX IIBETaA

Bun xpomarorpaduu, O3BOJSIONINI BEICTUTE OMUH KOMIIOHEHT U3 CMECH
OTJIMYHBIA OT UHBIX II0 LBCTY

6. Bonpocwel k cunmesam:

1) MonbHBIE OTHOIICHUSI UCXOJHBIX BEIIECTB: a) IO YPaBHEHUIO peakuuu; ©O) B3SATHIC B
peakuuu.

2) XapakTepucThKa HMCXOJTHBIX BEIIECTB: a) XWMHUYECKHE CBOWCTBA; ©0) ¢uznueckue
CBOMCTBA U (DU3UOIOTHIECKOE JICHCTBHE.

3) Pacuer TeopeTrueckoro BeIXoja.

4) Cxema mipubopa JJis MPOBEACHUS PEAKIIUH.

5) [Ipu kakoii Temnepatype npoBoautcs. Kakossl Bamm gericteus? [Touemy?

TecToBblii popmar:
1) ITo60uHBIHi MPOAYT B CHHTE3€ OyTUiIaLeTara:

+ JnOyTunoBsIii 2gup
YKCYCHBIN aHTUAPUL
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Ortunanerar

ByTtunossrii 23¢gup

2) Kakoii n3 KOMIIOHEHTOB PEaKIMK ObLT B3SIT B CTEXMOMETPUYECKOM HEJIOCTATKE B CHHTE3€

Oyruiamerara’?

+

CepHnas kuciora

YKcycHas KucioTa

ByTtunoBslil cnupt

Bbytunanerar

3) C kakoii 11en1bl0 B CHHTE3€ OyTHIIAIleTaTa OTBOAT BOAY M3 PEAaKIIMOHHON cMecu?

+

C 1enp0 CMEIIEeHHs PAaBHOBECHS PEAKITUN
BIIPABO

C 1enp0 CMEIIEeHHs PAaBHOBECHS PEAKITUN
BJIEBO

C 1enpI0 MOJYyYEHHsI OJTHOTO MPOIYKTa

C 1enpio UCKIIIOYEHHs 00pa30BaHUs

MOOOYHBIX MMPOJTYKTOB

4) AKTHBUPOBaAHHBINA yrojb B cuHTe3e aneranmwmmaa o [lorren-baymy Moxer
MOHAA00UTHCS (BRIOEPUTE BCE BEPHBIC YTBEPIKICHHS)

+

MIPU NEPEKPUCTALTN3AINH AlleTAaHIIINA1a

+

IUIs yCTPAHEHUS OKPAaCKH U3 pacTBopa
COJISIHOKHCIIOTO aHWJIMHA B BOJIE

IUIs yCTPAHEHUS! OKPAacKH U3 pacTBopa
aHWJIMHA B BOJIE

JUIsl yCTpaHEHUsl OKPACKH U3 pacTBopa
YKCYCHOTO aHTHApPHUJIa B BOJIC

IIPU OTTOHKE M30BITKA YKCYCHOTO aHTHJIpHUJIA

5) Jlns gero Hy>KHa COJIsTHas KUCJIOTa B cuHTe3e arneranmmma mo [lorren-baymany ?

+

MEepPEeBECTU aHWJIMH B PACTBOPUMYIO B BOJIE
COJIb

HIEPEBECTH aHWJIMH B aKTHBHYIO
PEaKIMOHHOCTIOCO0HYIO (hopMy

KaTaJIN3UPOBATh PEAKIIUIO 34 CUET
MIPOTOHUPOBAHMS KAPOOHUIILHOTO yTiiepoa
aHrMApuIa

MPOTOHHUPOBAHUC aHTUAPUAA OJIA OGJ’IGI“IGHI/IH
MIPUCOCTMHEHHS HYKIeodria (aHUIuHA)

7. 3aoauu:

[IpousBenuTe pa3aeinecHUe CMECH BEIIECTB, UCIIOJIb3Ys Pa3IMUMe B UX XMMHUYECKUX CBOMCTBAaX B
CoueTaHWM ¢ (PU3MIECKUMH METO/IaMH BbIIETICHHUS (T. L. ¥ T. KUIL. TpuBeaeHbI B °C 1715 TOTO,
yTOOBI 3HATh arperaTHOE COCTOSIHKE BelecTBa). IHOTAa CMECh COCTOUT U3 JKUKOTO BEIEeCTBA U

PACTBOPCHHOI'O B HEM TBEPAOTO.

1. Aueranmmun (T. wi. 113°C) u anumnun (1. kun. 184.4°C).
2. benzanpaerua (1. kum. 179°C) u kopuunas kucnora (1. mwi. 133°C).
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3. bensunossiii ciupt (T. kum. 205°C), 6enzanpaerua (T. kuil. 1 79°C) u 6en3oitHas kuciaoTa (T.
1. 122°C).

4. n-bpomaneranunun (1. . 166°C) u n-6pomanuinut (T. mwi. 66°C).

5. Non6en3on (1. kum. 189°C) u anunuH (1. kum. 184°C).

8. O6uue eonpocwr:

Kakue MeTo/1pl OUMCTKHU TBEP/BIX BEIIECTB BHI 3HAETE?

Kakue MeTopl OUMCTKY KUIKUX BEUIECTB BbI 3HAaETE?

Kakue BUIbI MeperoHky MOKHO MCIIOIb30BATh JIJIsl OYMCTKH TBEPIBIX BEIIECTB?
Kak cneauts 3a xonom peakuuu ¢ nomomibo TCX?

el

9. Ilpumepwvt 6onpocos K umoz2080ii KOHMPOIALHOU padbome

I IIpaBuia u MeToabl padoThI B J1a00PATOPHM OPraHUYecKoil XumMuu. Xpomarorpadgus.
1) Jns xakux meneit ucrmonb3yercs Xxpomarorpadus?
2) KaxkoBbI MepbI IPEIOCTOPOKHOCTH IPU padboTe ¢ Gpomom?
II MeToab! HaeHTH(PUKALMH, OYUCTKH M BbIJACJCHUS OPraHUYEeCKHUX COeAMHEHH I
1) Ha dem ocHOBaH MeTOJ MEPEKPUCTALITU3AIINH ?
2) Kak meperoHstoT CMECH BEIIECTB C ONM3KUMH TEMIIEpaTypaMu KUIICHUS?
III CuHTe3 OpraHu4YecKoro BemecTBa
1) Kakue omnepauuu, ¥ B KaKOM MOCIEAOBATEIbHOCTH MPOBOASAT JJIA BBIACICHUS
HUTPOCOEIMHEHHUS U3 PEaKIIMOHHOW Macchl B Bamem cunrtese?
2) Kakue MeTo1bl OUMCTKH TBEPABIX BELIECTB Bbl 3HaeTe?
IV 3agaua
[IpousBenute pazneneHue CMECH BEUIECTB:
Auneranmwmmn (T. wi. 113°C) u anunun (1. kut. 184.4°C),
WCIIOJIB3YS PA3IMUUe B X XUMHUYECKHUX CBOWCTBAX B COUETAHUU C (PUINUECKUMU METOAAMH
BbIIeJIeHHS (T. TUI. ¥ T. KUIL. TpuBeaeHbl B °C 715 TOro, 4TOOBI 3HATh arperaTHOE COCTOSTHUE
BelecTBa). lHora cMech COCTOUT U3 KUAKOTO BELIECTBA U PACTBOPEHHOI'O B HEM TBEPJIOTO.
OrneHKa 3a1aHuil:
Ne 3aganus 1 2 3 4 )
Onenka, 6am1 10 10 10 10 40

TecroBrlil popmart
Peanmuzyercs B cucreme Moodle coctout u3 20 BompocoB mo pasnaenam Kypca 1-3.

Bomoec 1 YT Aenatk, ecK B r1asa nonana Wenous?

crEEE a. OBMMLHO MPOMEITh F133a BOAOH, a 3aTem (2%-M) PacTEOPOM BOPHOIA KMCNOTH, CHOEA BOACH
Banm 1,00

b. ©0BWUNEHO NPOMBITE M133a BOAONA
€. MpOMbITs FA333 (2%-M) pacTeopom BOpHOR KMCNoThI

d. o6WAEHO NpPOMEITE F132a EOA0H, a 2aTeM (2%-M) PacTEOPOM YKCYCHOM KMCNOTEl, CHOE3 ECAONH

€. [N333 NPOMEITE ECAHEIM pacTeopom (2%-m) cnnpTa 1 Bcaoi

Bomooc 2 Onpeaenute KoMnNAeke Mep, HeobxoauMbId ANA M26exaluA NoNoOMKM N1aBopaTepHOIA YCTaHoBKW (COBPAHHOA M3 CTERNAHHON Nocyakl), BEIBPOCa M3 HEMO NPOAyKTa,
Mok rer BEpLIBA MW 33TOPaHKA BELLECTE:

Ban: 3,00 a. Mcnonbzoeate Npy cHopKe YCTAHOBKM MAACTMKOBLIE KPEMASHWA H BaKYYMHYH CMa3Ky

b. Wcnonbzoeats npu chopke 0AHCOPA30EYH NOCYAY

¢ He ncnonk3oBaTs pTyTHEIE TEPMOMETPLI

d. NpoBepwTE MMeeT A coBpaHHbIl Nprbop cooblieHwe ¢ aTMochepoi
2. Mepes HAUaNOM HarpeBaHuA BpOcTE B PEaKLMOHHYKD MACCY KyCOUEK HEFNasypoEaHHOr Gapdopa

f. nepes cbopkoii npuBopa ybearTECA B OTCYTCTEMIM TPELLMH 1 Apyrix 4edekToR AeTaneil npubopa, naboparopHoli nocyasl
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Ha kako# xpomMaTorpammMe NpUCyTCTEYET ABYXKOMMOHEHTHAA cmece? BeeawTs e& HoMep.

Moka xet
CTEETE Tt g ==c=mmot
P oe » -
o L]
Bann: /_..DU ™ - ®
. L [
" OTMETHTE -
EONpOC
£ . '
L L J - [ ]
PegakrwpoeaTe
A P sfjuafpochachks= EE EEY TR S B ST T T A B CLEE EELEE RE B
ECNpOC
1 7 3 4
Oteet:
Bompoc 4 Jna obHapyxeHns DECLEETHEIX BELLECTE HA XPOMATOTPAMME MOXKHO WCMONBS0EATE (YKaXKNTE BEPHEIR E3DWAHT)
Moka Het
oreeTE a. napel foga
Baan: 1,00
. b. napel aMMmuara
¥ OmmeTuts
HIFLE C. Mapel BOAEI
e
PesakTMpoBaTh d. napel Gpoma
ECMpoC
Bonooc 5 ¥pomarorpadun BroisasT:
Moka HeT
creeT 3. WMOHOHE33BMCUMAR
Bann: 1,00
i b. paavkanoHezaBMcKMan
" OTmeTUTE P
sonpoc c. pagukancobMeHHaR
£
PegakTHpOEETE d. voHoobmeHHan
BEONPOC
sonpoc 6 TOHKOCNOMHYHS XPOMATOTPadME MOXHO MCNOBZ0EaTE ANA (33KOHUMTE YTESPXKAEHIE)
Moka xet
OTEETA =
4. KOMMYeCTEEHHOrO BhIASAEHWA LEN2B0ro KOMNOHEHTa U2 PeakLMOHHOR cvecu
Baan: 1,00
- b. AnA KaYeCTEEHHOrO aHaNWza CcMecK
¥ Otmetute
BT €. ANA K3YSCTESHHOMD ONPEaeeHta 0Lkl
e
PenakTHpOEaTE d. AnA OUWNCTKM LIEETHEIX BELLECTE
BONpOC
seneec 7 YeraHoBMTE COOTBETCTEME
Moka et
QTEETE .
MeToa pazfeneHus XKUAKUX 1 TEEDALIX BELISCTE BuiBepuTe.. s
Bann: 2,00
¥ Otmerrs MeTon ouMCTKM TEEPALIX BELLECTE BriBepuTe... -
EOMPOC
o MeTog OUMCTKM XMAKWX BELLECTE BriGepHTe... &
Pepaicuposate MeToA VASHTUOMKALAKY  TEEDALIX M KNAKKX BEWECTB | By Bepyre s
EOMpOC

neperoHka
NepeKprucTanam3auna
BO3roHKa

T —— KONOHOUHAA XpoMaTorpadua
NEpPe0CaxieHe

TOHKOCNOWHaA XpoMaTorpadua




Bompoc 8
Moxa Het
oTEETE
Bann: 1,00
¥ Otwetuts

ECMpOC

e
PegakTupoeaTe
ECMPOC

Bonpor 9
Moxa wer
oTBETa
Baan: 3,00

¥ OmmeTuTe

BONPOC

o
PegakTHpoEaTh
BONPoC

Bonpoc 11
Moka vet
OTEETE
Bann: 1,00

¥ Otmetuts

EONPOC

o
PegakTupoBath
BONPCC

Bonpoc 12
Moxa Her
OTEETA
Bann: 3,00
F Otmetnte
ECNpCC

3
PegakTHposaTh
ECNpCC

Kakum oBpazom nocne oGbeauHeHWA SKCTPAKTOE NOCNE 3KCTRAKUMKM CISLyET WX BEICYLINTE?

3. Cywka xumudeckmy deHom

b. Cywka e cylwumisHoM Wkady

¢, [oBaeuTb NPOKaNEHHEIA OCYLUMTENL

d. Cywka B BakyyMHOM SKCHMK3TOPE Haj, IWENDULHD

e. [lobaeuTb KpUCTaNAOTKMARaT

BblﬁEpMTE ECE NPAEMAEHEIS HAZEAHWA EMACE NEREroHKM:

3. NpW aTMOCHEPHOM J3ENEHKMN
b. noa napom

C.  OBBLIKHOBEHHARA

d. BakyyMH3IA

2. NpK KMNAYSHWKA

Kak MoHWEKUTE TeMNepaTypy KUMEHWA NePEroHAEMoro eallectea’  (BrISpaTk BEPHOE YTEEDXKAEHWE)

3. ToHWzKTE A3BNEHWE B NEpErOHHON KoNGe, MCNONEZ0EEE BAKYYM
b. ToebicvTe JaENEHKE Napa B NEperOHHOA kKonbe
. CMEHWTE MCTOUHWK Harpeea Kondkl

d. CHMEMTE MHTEHCMBHOCTE HArPEE3HWA Kook

YcTaHOBWUTE COOTBETCTEME Mexny oTorpadrel U HasEaHWeM NabopaTopHOM NoCyak!

Ak

Bribepure...

Ak

Bribepwe..

Ak

Bribepwre..
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e 13
Iimca Hor

banx 300

T Urusrern
sonpoc
PrASKTHEOEETS
sonpoc

Borpec 14
Moxa Her
omesta

Eanr 1,00

T OmmeTats
sonpoc

&
Pagarmvposats
sonpoc

Ha uem ocHoBaH MeToa nepekpucTanusaumu?

o

MeToa ocHOBaH Ha BO3MOXKHOCTW MEPEKPUCTANNNZYEMOrD EELLECTEa KPUCTANNWS0EATECA U3 BOAs!
MeToa ocHoBaH Ha HEBO3MOXKHOCTI NPUMECEH KPUCTANIWIO0BATECA U3 PacTEOPa
MeTog ocHoBaH Ha BOSMOXKHOCTH OHMLLEEMOTO EELECTEA NEPEXOAMTE B PACTEOP, 8 33TEM KPMCTANAMZ0SaTECA M3 HETD

MeTog ocHosaH Ha pasnWUHOR PACTECPHMOCTY OUMILAEMONO BELECTES W NPHMECEL B OAHOM W TOM & FOPAYEM W XONOAHOM PacTECpUTENE (Npy OAHORA W TOR Xe TemnepaType).
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Kakwn ToeBoBaHUAM A0/KEH YACENETECPATE PACTEOPHTENL ANA NEPEKPUCTAANMSAUMKT (BBIBSpTE BCE BEDHBIS YTESEKASHIA)

Moxa Het

oreeTE 8. PpacTecpuTanke J0MHKeH BbITe MEHEe NCAAPHEIM, UM CUMLLaeMOoe BElECTED

Bann: 2,00

¥ O b. PaCcTEQPWUTENE ACMKEH BOkbiTe Gonee NONAPHBIM, YEM OYWLLEEMOE BELLECTED

v TMETUTE

Eonpac C. TEMMEPATYPa KWMEHWA PACTEOPUTENR AOMNHE ObiTh HUXE TEMMEPETYPsI NNZENSHIMA OUALLAEMOr0 BELISCTEE HE MeHes, uem Ha 10-15°C

E-

PenaKTMpOEaTE d. PacTECPUTENE ACMTAHEH BbITe XMMUUSCKK WH2DTHEIM NO OTHOLWEHWMKD K OUMLLL3SMOMY BELECTEY

BONpoC

e TEMNEpaTypa KMNEHWA PAcTECPWMTENR 40AXHA BTk BhILWE TEMNERATYPRI NASBASHWA OYMLLIGEMOID BELWECTES HE MEHEE, YEM Ha 10-15°C
Bonpoc 16 MexaHnzm cuHTeza BYTUNALETATA HAZEIBASTCR
Moka Her
OTEETS
3. MMUHWPOEaHME

Bann: 1,00

§ b. KpOTOHOEEA KOHASHCALWA
" OmmeTuT
Bonpoc C. 3TepUOMKALWA
PefakTMpOBaTE d. aumponmz
BONpOC

3 17
. C kakoi uenske B cuHTe3e By TUNALETATa OTECAAT BOAY M3 PEAKUMOHHOH cMeck?
CK3 HET
OTEETE
Bann: 1,50
(e — a. C uensho cvmelleHWA PEBBHOBECMA PeaKLMKM BNPaBo
ECMpCC
? b. C uenbho CMELLEHWA PEEHOBECUA PEAKLMKM ENEEO
=3
PesakTMpoBaTh ¢, C uensio Noay4YyeHWA oaHOro NpoaykTa
EONPOC
d. C usnbho MCKNKMEHWA 0BPazoEaHMA NOBOUHEN NPOLYKTOE
fo70ec 18 Kakue 3Tans! BKNHOYAET BHIASNEHWE M OYMCTKA LENEEOTO NpOAYKTA B CWHTE3E ByTunaueTata? (BeifepuTe BCe MPABWIBHEIE BApUaHTEl OTEETA)
Moka Her
o 3. OpakUMOHHAR NEPErOHKE C AedaervMaTtopom
Baan: 2,00
b. BakyymHas neperoHka c gediiermaropom
 Ommetnte oy P st P
LIIEE < ﬂpOMbIBEHVIE E gennten EHOW BOpPOHKE DEEKLlMOHHOﬁ CMecKk pacTeCpOM Codkl C NOCNedyHoWMM OTASNEHMEM W BEICYLUMEIHWEM ORraHMYeCKoro Caoa
&
Pesakrupogae d. ﬂpDMbIBEHVIE E Aennten EHOI BOpOHKE DEEKLMOHHOﬁ cMmecK EO,D,OM W pacTEOPOM COAbl C NOCASAYHOLWM OTASNEHWEM W BbICYLUMEaHWEM OpraHWJYeckoro cioa
EONPOC
(=5 ﬂEpEKpMC{aJ’IJ’IMSaLLHH OpraHvyeckoro choa
gompoc 19 Kakwe NcxoaHele BEWECTEE  MOMAK ObiTe MCMOAB20BAHEI B CMHTE2aX aMnaos no MeTtomy WoTteH-baymana?
Moxa Her
orEeTE a. HUTpobeHzON
Baan: 2,00
§ b.  aHWAmH
¥ OTmeTuTs
Aixhe C.  3UETOHWTPUA
&
PegakTHpoEaTE d. auetaHuna
ECNpOoC
e, DeHIMNaMWH
forcec 20 MocpeacTEoM Yero OCyLLECTENANOCE NEPEMEILNEAHWE B CUHTE3E AUETAHMANAA B NMPOBEASHHOM onbITe?
Moxa ner
oTESTE
3. MEXAHMUESCK3A BEpXHENPHEOLHAR Mellanka
Bann: 1,50
) b. nepwogWMueckoe BCTPAXMEEHWE DEAKLIMOHHOR Konbkl
T OrmetuTe
Banpec C. CMHTE3 NPOBOAKMACA §e3 NepeMalUMBAHIA
PeaKTHPOEETE d.  MarHuTHas MeWwanka
ECMpCC

22



8.3. BOITPOCHI AJIs1 UTOI'OBOI'O KOHTPOJIA OCBOEHUSA JUCHUITVINHBI

HToroBbiif KOHTPOJIb M0 AUCHUIUIMHE HE IPETYCMOTPEH.

8.4. CTPYKTYPA U TIPUMEPHI BUJIETOB JIJIsSI 3AYETA C OIIEHKOMH
HToroBslii KOHTPOJIb O AUCUUIUIMHE HE MPETYCMOTPEH.

9. YHEBHO-METOANUYECKOE OBECIIEYEHUE JUCIHUIIJINHbBI
9.1. PEKOMEHAYEMAS JIMTEPATYPA
A) OcHoBHas1 JuTEpaTypa:
1. TpaBenp B.®., Illexkotuxun A.E. IlpakTukym 1o opraHudeckod xumuu.. M.; bunom.
Jlaboparopus 3HanwmiA, 2014. 592 c.

b) JlonosHuTesbHAast JIUTEpaTypa:

1. Hexoruxun A.E., Hemeprok M.II.,, MupomnukoB B.C. Opranuyeckas Xumus:
JlaGopatopusbie padotel. M.: PXTYVY, 2004. 60 c.

2. llexoruxun A.E., Xuraues B.E., llIkunskoBa B.H. O6mue metoasr paboTsl B 1abopaTopuun
opraHuueckoi xumuu. Meroanueckue ykazanus. M.: PXTVY, 2003. 124 c.

3. Tpasens B.®. Oprannueckas xumusi. M.; bunom. JlaGoparopus 3nanmii, 2013. T. 1. 368 ¢
4. Tpasenp B.®. Oprannueckas xumus. M.; bunom. Jlaboparopus 3nanmii, 2013. T. II. 517 ¢
5. Tpasens B.®. Oprannueckas xumus. M.; bunom. Jlaboparopus 3uanwmii, 2013. T. III. 388 c.

9.2 PEKOMEH/YEMBIE UCTOYHUKA HAYYHO-TEXHUYECKOU
NHOOPMALINHN

Hay4Ho-TexHHUYeCKHEe KyPHAIIBL:
— Kypnan «M13Bectuss AH. Cepus xumuueckas» ISSN 0002-3353
—  Kypnan «Mendeleev Communications» ISSN 0959-9436
—  XKypnan «Kypnan oprannueckoit xumun» ISSN 0514-7492

Pecypchbl uHpOpMAIIOHHO—TEIEKOMMYHUKAIIMOHHON ceTH VIHTepHeT:
http:// www.elibrary.ru.ru
http:// www.sciencedirect.com.ru

9.3. CPEJACTBA OBECIIEYEHHMA OCBOEHUA JUCHUITJINHBI

Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIICHBI  CIEAYIOLIME  CPEICTBA
o0ecreyeHns OCBOCHHSI JUCLIUIUIMHBL:

— KOMIIBIOTEPHBIE MPE3CHTAIIMN MHTEPAKTUBHBIX JIEKIUH — 5, (00Iee Yucio crnaiiioB —

70);

— 0aHK TECTOBBIX 33aJaHUU JUISI TEKYLIEro KOHTPOJS OCBOCHMS AMCHUIUIMHBI (0Oriee
yucio Borpocos — 100);
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— 0aHK TECTOBBIX 3aJlaHUH IJII UTOTOBOTO KOHTPOJIS OCBOCHHUS AWCIMIUIMHBI (0Omiee
4yKcIo Borpocos — 130).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX B
OBPA3OBATEJIbBHOM ITPOLHECCE

HNudpopmannonHyto HOJJIEPIKKY U3yUYCHUS JUCLUIUIMHBI OCYILECTBIISIET
Nndpopmanmnonno-oubnuoreunsiii uentp (MBL) PXTY wum. .M. MenneneeBa, KOTOPBIii
obecrieunBaeT OOYYaIOIMIUXCS OCHOBHOM y4eOHOH, Y4YEeOHO-METOAMYECKOM W Hay4YHOU
JUTEPATypOi, HEOOXOIUMOHN JAJIsi OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Goumga MBI Ha 01.01.2022 coctaBnser 1 719 785 k3.

@®onn UBL[ pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAyYHO-TEXHHYECKOH
JUTEpATypoil B (hopMe MeUaTHBIX U JIEKTPOHHBIX U3JaHUM, a TaKXkKe BKJIIOYAeT O(QHUIMAIbHbIC,
CIpaBOYHO-OMONMMOrpaduueckue, CreNUaTu3UpPOBAaHHBIE OTEYECTBEHHBIE U 3apyOeKHBIC
nepuonuueckue u  uHbopmanmonHeie  u3manus. WBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M MIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4varomuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreuynoil cucteme (DbBC)
VYHuBepcuTera, KOTopas COAEPKUT PA3INYHbIE U3/1aHUS 10 OCHOBHBIM M3YYaeMbIM IUCLUILINHAM
U chOpMHUpPOBaHA I10 COTJIACOBAHUIO C MpaBooOIanaTeNsIMi yuyeOHOU U y4eOHO-MEeTOANYECKON
JUTEPATYPBHI.

Jnss  OGojmee TOJHOTO M OINEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarmonHoro obcmyxkuBanusi B B peanmn3oBana TeXHOIOTHUS DIEKTPOHHOW IOCTAaBKU
JTIOKYMEHTOB.

[TonHbIN TiepedeHb HIIEKTPOHHBIX HH(OPMAILMOHHBIX PECYPCOB, HCIHOIb3YEMBIX B
npoiiecce 00y4eHus, PEeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBercTBUM ¢ y4eOHBIM IUIAHOM 3aHATHA O AUCHUIUIMHE «JlabGopaTopHble pabOTHI MO
OpPTraHWYECKON XUMUM» MPOBOAATCS B GopMe JTa0OPaTOPHBIX pabOT U CAMOCTOSITEIIHFHOU pabOTHI
CTYICHTOB.

11.1. OBOPYJIOBAHHME, HEOBXOJUMOE B OGPA3OBATEJIbBHOM ITPOLECCE:

JlaGopatopuss  ansi  TpoBeneHHs — JaOOpaTOpHBIX  pabOT,  OCHAILCHHAas  PO3ETKaMH,
JIEKTPOIUIUTKAMH, BOJSHBIMU XOJIOAMIBHUKAMHU, HAacOCaMM JUId BAKYyMHOH (WIBTpaLuU U
BBITSDKHON BeHTHJISIIMEH. KOMITIIeKTHI 1abopaTopHOii MOCyAbl U3 CTeKJIa. MarHUTHBIE MEIIalIKH,
BECHI, peppakTomeTp.

11.2. YYEBHO-HAI'JISAJHBIE HIOCOBUA:

KommiekTsl MmIapuKOBBIX MoJeded JJig JIeMOHCTpAalMu IPOCTPAHCTBEHHOTO CTPOEHUs
opraHnyeckux BeuecTB. CTeKIsTHHAs XUMUYECKas MOCya.

11.3. KOMIIBIOTEPbI, THO®PMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHBIE
CETHU, IPOI'PAMMHBIE U AYJUOBHU3YAJIBHBIE CPEJICTBA

[lepcoHanbHbIE KOMIBIOTEPHI C BBIXOJIOM B HMHTEPHET, MPUHTEPHI, CKaHEPHl, KOMUPOBAJIbHBIC
anmaparsl.
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11.4. IIEYATHBIE U 3JIEKTPOHHBIE OGPA3OBATEJIBHBIE "
NHPOPMAILIMOHHBIE PECYPCHbI:

NudopManimoHHO-METOIUYECKUE MaTepuaibl: y4eOHBbIC IMOCOOMS TO THUCIMIUINHE;
pa32[aTO‘IHBII>'I MaTepI/IaJ'I K pa32[enaM JICKIITMOHHOTI' O Kypca n K HpaKTI/I‘IeCKI/IM 3aHATUAM 110
JUCITUTUIMHE pa3MeIeHBI Ha CTPaHMIIe Kypca Kadeapsl B cucTeMe yrpaBiieHus kypcamu Moodle:
https://moodle.muctr.ru/course/view.php?id=10913

11.5. IEPEYEHb JIMIIEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHU A

HanmenoBanue PexBu3uThI
Ne Komnnuectso Cpok OKOHYaHHUS
/T HpOTPAaMMHOTO FIoroBopa JIALICH3UI JNEUCTBUSA JTULICH3UHU
MPOJYKTa MIOCTAaBKHU
1 Micosoft Office Kontpaxkr Ne 62- 10 Secehotmas
Standard 2013 6420A/2013 P
JInnensus Ha I'ocynapcTBeHHBIH 10 JInneHsus Ha
MpOrpaMMHOE KOHTpakT Ne 143- MPOrpaMMHOE
obecrnieueHue 1645A/2010 ot obecrnieueHue
) (meuckmountensubie | 14.12.10, Akt Neo (HEUCKITIOUNTETbHBIC
[IpaBa Ha IIPOrpamMmy Tr048787, [IpaBa Ha IIPOrpaMmy
11t OBM) WinRAR HaxiaagHas Ne st OBM) WinRAR
Tr048787 ot
20.12.10
JInnensus Ha I'ocynapcTBeHHBIN 1 OeccpouHas
MPOrpaMMHOE KOHTpakT Ne 143-
o0ecrieueHue 1645A/2010 ot
3 (meuckmountensubie | 14.12.10, Akt Neo
IIpaBa Ha IPOrpaMMy Tr048787,
st OBM) Haxiaagaas Ne
ChemOffice ultra Tr048787 ot
20.12.10
ACDLabs12.0 becnnatHas KonuuecTBo OeccpouHas
4 Academic Edition JIMIIEH3UNA HE
OTPAHHYECHO
WINDOWS 8.1 KonTpakt Ne 62- JIuuensus Ha 0OeccpovHO
Professional Get 642A/2013 OMEepPaLUOHHYIO
Genuine CHUCTEMY
Microsoft
Windows 8.1.
5 110, ne
MpUHUMAIOIIIEe
MPSIMOTO y4acTHsl
B
00pa3oBaTeNbHBIX
poleccax

12. TPEBOBAHHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

@opMBbI U METOJIBI KOHTPOJISI U OLICHKHU Pe3yJIbTaTOB OCBOEHUS MOJyJIel IPUBOJSATCS B TaOJIHIIE.
@opMBI U METOBI KOHTPOJISI U OLIEHKH PE3YJIbTaTOB OCBOEHUS MOyl
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HaumenoBanue Mmoayneit

OcCHOBHBIE TTOKa3aTeIN OLCHKU

@opMbI UM METOJIbI
KOHTpOHH " OLICHKHN

Paznen 1 " [IpaBuna u MeTobI
paboTsl B 1abopaTopuu
OpraHN4eCcKOr XUMHH"

3naem  TexHWKY  0O€30IaCHOCTH B
naboparopur  OPraHUYECKOW  XHMHH;
MPUHITUIIBI  O€30IaCHOTO OOpaIleHUus C
OpFaHI/I‘-IeCKI/IMI/I COCOANHCHUAMU.

Ymeem  TNpUMEHATH — TCOPETHUCCKHE
3HAHUA U 3KCHepI/IMeHTa.HBHBIe METOAbI
WCCIICIOBAHMS OPTaHUYECKOW XUMHUH TIPU
pemieHMH TPOECCHOHATBHBIX  3ajad;
BBIOpPATH cnoco0 UaeHTU(DUKAITIN
OPraHUYECKOTO COCAMHCHHSI.

Braoeem KOMIUJIGKCOM  COBPEMEHHBIX
BKCHepI/IMeHTaﬂbHBIX METOA0B
OPraHMYECKOM XUMHUHU I PEHICHHUS
KOHerTHBIX HCCJICOOBATCIIBCKUX 3aa4.

KonnokBuym.

Paznen 2 "Metonabl
I/I,Z[GHTI/I(I)I/IKaI_II/II/I, OYHUCTKHU U
BBIJICJICHHS] OPTAaHUYECKUX
coeuHeHH"

3naem TIPUHITUITBL 0e30macHoOTOo
oOparieHus C OpraHN4YeCKUMU
COCAMHEHUSIMH;  METOIBI W BUJBI
xpomarorpadhuu IS ONpeAeNeHUs
cocTaBa PEaKIMOHHON CMecH;
TEOPETUYECKHE  OCHOBBI  CIOCOOOB
BBIJICJICHUS, OYMCTKH M HICHTH(OUKAIUU
OpPraHUYECKUX BEIIECTB.

Ymeem  mpuUMEHATH — TEOpETHYECKHE
3HAHUS U JIKCIEPUMEHTATbHBIE METOIbI
UCCIICIOBAHMSI OPTaHUYECKON XUMHH TTIPU
pemieHnd  TPOo(EeCCHOHANBHBIX — 3ajad;
BBIOMPATh  palMOHAJIBHBIM  CIOCO0
BBIJICTICHUS UM OYUCTKA OPTraHUYECKOro
COCJINHCHUS; BBIOPATH coco0
UACHTU(DUKAITIH OpPraHUYECKOTO
COCIMHEHMUSI.

Braoeem KOMILJIEKCOM
COBPEMEHHBIX AKCIIEPUMEHTATBHBIX
METOJIOB OPraHUYeCKOW XHUMHU IS
peeHusI KOHKPETHBIX
HCCIIeIOBATENECKUX 3ajau;
IKCIIEPUMEHTATHHBIMH METOAaMHU
MPOBEJICHUSI OpPTraHUYECKHX CHUHTE30B;
OCHOBHBIMH METOAAMHU HICHTU(DUKAIUU
OpPraHMYECKUX COCAUHEHHH;, MpueMaMu
00paboTKu u BBLIEIECHUS
CUHTE3UPOBAHHBIX BEIIECTB; 3HAHUSIMHU
OCHOBHBIX 3aKOHOB OPTaHUYECKON XUMUHU
VIS COACPKATENBbHOW HMHTEpIpeTalun
MOJTyYSHHBIX IKCIEPUMEHTATBHBIX
PE3YJIBTATOB.

KonnokBuym.
Bemmonnenue  Tpex
pabor:
xpomarorpadus,
IIepEroHKa,
NepPEKPUCTATIIU3ALHS.

Pa3zzen 3 " Cunres
OpraHUYEeCKUX COCTMHEHUM"

3uaem HPUHIHITBI 0e30macHOro
oOparieHus C OpraHU4YeCKUMU
COCTMHCHUSIMH; TEOPETHYECKHE OCHOBBI

KomnokBuym.
Brimonnenune SITH
cuaTe3oB. OleHKa 3a
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CIOCOOOB  BBIJCNICHUS, OYUCTKH U
UICHTUPUKAITUT OpraHNYECKHUX
BELIECTB; 3KCIEPUMEHTAIbHBIE METObI
MPOBEACHUSI OPraHUYECKUX PpEeaKUui,
IIPOTEKAIOIINX 1o pa3InYHbIM
MEXaHU3MaMm; OCHOBHBIE oOruiue
METOAMKH B3aUMHON TpaHc(opmarun
KJIACCOB OPraHUYECKUX COETMHEHUM.

Ymeem  npumensaTe — TeopeTHueckue
3HaHUS U DKCIIEPUMEHTAIbHBIE METO/BI
UCCIIEIOBaHMs OPraHU4ECKON XUMUU pU
peumieHnd TpodecCHOHANbHBIX — 3ajady;

chopMyIIUpPOBATH npooiieMmy u
o0ocHOBaTh  BBIOOp  TIPUOOPOB U
AKCIICPUMECHTATBHBIX METOIOB

HCCIICI0BAaHMs, IOCTABUTH LIEJIM U 3a4a4u
U HAMETUTh TYTH WX JIOCTHKEHUS;
CUHTE3UPOBATh COCAUHEHHS o
MPEAJIOKEHHON  METOJIUKE; TPOBECTH
BBIJICTICHUE U OYHCTKY CHHTE3UPOBAHHBIX
BEIIECTB HA OCHOBE TEOPETHYECKHUX
3HaHUM 110 OPraHUYECKOW  XHUMWH;.
BBIOMPATh  palMOHAJIBHBIM  CIOCO0
BBIICTICHUS U OYUCTKA OPTraHUYECKOro
COCIMHEHMS; TPEACTABISTh  JaHHBIC
1abopaTOpPHOTO UCCIICOBAHMSI B BUJC
rpaMOTHO  O(DOPMIICHHBIX  METOJIUK;
MPOBOAWTh AHAIW3 W KPUTHYECKHU
OIICHHBATh MOJTyYCHHBIC
AKCIIEPUMEHTANIbHBIC JaHHbBIE, 0000IIaTh
U 1ejiaTh 000CHOBAaHHBIE BEIBOIBI Ha Oase
MPOBEIEHHBIX OMBITOB; BBIOPATH CIIOCO0

UICHTH(DUKAITTT OpPraHHYECKOTO
COCIMHECHHS.

Brnaoeem KOMILJIEKCOM
COBpeMeHHBIX BKCHepI/IMeHTaﬂbHBIX
METOJIOB OPraHUYeCKOW XHMHU IS
peH_IeHI/I}I KOHKp CTHBIX
HCCIIEIOBATENBCKUX 3a/1ad4;
BKCHepI/IMeHTaﬂbHBIMI/I MeTogaMu

NPOBEJCHUSI OPraHUYECKUX CHHTE30B;
OCHOBHBIMH METOJaMHU HICHTU(DUKAITUU
OpPraHWYEeCKUX COCAMHEHHH; MpHEMaMu
o0paboTku u BBIJICTICHUS
CHHTE3UPOBAHHBIX BEIICCTB;, 3HAHUAMHU
OCHOBHBIX 3aKOHOB OPTaHUYECKON XUMUHU
IUISL  CONEPXKATENIbHON HMHTEPIPETAIIUH
MOJTYYCHHBIX IKCIIEPUMEHTATBHBIX
PE3YJIbTATOB.

UTOTOBYIO
KOHTPOJIBHYIO paboTy
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13. OCOBEHHOCTH OPT'AHU3AIIMU OBPA3OBATEJIBHOI'O ITPOUHECCA J1JISA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue WHBAIMAOB U JIUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHuzalii W OCYIIECTBICHHS OOpa30BaTENbHOW JESTEIbHOCTH IO
o0pa3oBaTeNbHBIM INpOrpaMMaM — IporpamMmaM OakajgaBpuaTa, MporpamMmaM CIELUAINTETa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHu3alMl U OCYLIECTBICHHMS 0Opa30BaTEIbHON
NeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BhICIIEr0 OOpa3oBaHUS — Iporpammam
OakanmaBpuaTta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B J€icCTBHE mpuKazoM pekrtopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckMMH PEKOMEHIALUSAMHU 110 OpraHU3aluu 00pa30BaTEIbHOIO MpoLecca 1is
00yuYeHHsI HHBAJIMAOB H JIUI[ C OTPaHUUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI B 00pa30BaTeIbHbBIX
OpraHu3alUsaX BeICHIEr0 00pa30BaHus, B TOM YHCIIE OCHAILIEHHOCTH 00pa30BaTeIbHOTO MpolLecca
(yTBepkIeHbl 3amectuTeneM MunHcTpa oOpazoBanus W Hayku P® A.A. KiaumoBeiM OT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI
«JIabopaTopHbie padOTHI 10 OPraHNYECKOH XUMHUK)
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
20.03.01 «TexnochepHas 6€30MaCHOCTH)
«OcHoBHas 0Opa3zoBaTesbHAs MPOrpaMMa BBICIIIEr0 00pa30BaHUs — MpOrpaMMa OakaiaBpuaTa

dopma 00yueHus: OUHAS

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/ H3MEHEHUS
A3MEHEHU S/ JOITOJTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 1.
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MuHHCTEepCTBO HAYKH M BbICIIEro oopazosanusi Poccuiickoii @enepauun
({enepanbHOe rocyrapcTBeHHoe 0101KeTHOE 00pa30BaTe/IbHOE YUpeKIeHHe
BbICIIEr0 00Pa30BaAHUA
«Poccuiickuii XMMHUKO-TEXHOJIOTMYEeCKUH YHUBEPCUTET
umenu /I.1. MenaeneeBa

«YTBEPXIALIO»

N.o. mpopekTopa 1o yueOHoi paboTte

C.H. ®unaros
«25» wmas 2022r.

PABOYASA TIPOT'PAMMA AUCHUITJIMHBI

«AHATUTHYECKAS XUMUS U (l)l/l?:l/IKO-Xl/IMI/I‘IeCKI/Ie METOAbI aHAJIN3A J1JIsA
MaTECPUAIOBEACHUA U TEXHOJIOI'MH MAaTEPHUATIOB)

Hanpasaenue noarorosku 22.03.01 «KMarepuajioBeeHue M TEXHOJIOTHHA
MaTepuajgoB»

Mpopuiab — «IeKTPOXUMHS B MATEPHUATOBEACHUID)

Kpaimndukanus «d0axkagsaBp»

PACCMOTPEHO 1 O1OBPEHO
Ha 3acemaHnu MeTogudecKoi KOMHUCCHHU
PXTY uwm. JI.1. Menaeneena
«25 » masg 2022 .

[Ipencenarens H.A. MakaposB

Mocksa 2022



[Iporpamma cocrtaBiieHa A.X.H., mpodeccopom kKadenpsl aHanuTHdecko xumun B.B.Ky3Hernosbivm,
K.X.H., TorieHTOM Kadenpsl ananutudeckoit xumun E.B.Kpwutosoii, cr. npen. Kobenr V.JI., ct. mper.

kadenper ananutnaeckoi xumuun E.I'. [anumoBoii.

[Iporpamma paccMoTpeHa u ofoOpeHa Ha 3acedaHuu kKadeapbl AHamutudeckon xumun PXTY um.
J.W. Menneneesa «12» mast 2022 r., npotokon Ne 10



1. IEJIb Y 3AJJAYM JUCHUTIINHBI

[Tporpamma coctaBiieHa B COOTBETCTBHH C TpeOoBaHUsIMU DeepalibHOTO roCyIapCTBEHHOTO
obpazoBatensHoro cragaapra (PI'OC BO) mia npodunst «DneKTpoXuMusi B MaTepUalOBEICHUI,
HanpasieHue noaroroBku 22.03.01 «MarepuanoBeeHue Y TEXHOJOTHM  MaTEpUAJIOBY,
PEKOMEHAIUAMHA METOIUYECKOM KOMHCCHUU M HAKOIJICHHOTO OMBITA MPENOJaBaHUS TUCITUTUIAHBI
kadeapor anamutudeckoil xumuu PXTY umenn [I.M. MenneneeBa. [lporpamma paccunTtaHa Ha
M3y4YEHUE TUCHUIUIMHBI B TEUEHHUE OJIHOTO CEMECTPA.

JucuunnuHa «Ananumuyeckas xumusa u QuU3UKoO-XumuuecKkue mMemoovl aHaau3a 0ns
Mamepuanoee0eHus u mexHoa02uu MAamepuanee» OTHOCUTCS K BapUaTUBHON 4acTH AMCLUIUIUH
yueOHOoro 1uiaHa. llporpamMmma JOUCHMIUIMHBI —Mpenroyiaraer, uro oOydaroluecs HMEIOT
TEOPETUYECKYI0O M MPAKTUYECKYI0 TIOATOTOBKY B 00JacTH MaTeMaTWkH, (QHU3UKH, OOIIeH u
HEOPraHWYECKOW XUMUH, aHATUTHYECKON XUMHUH.

Heap AUCHMILUIMHBI — TMPUOOpPETEHHE OOYYAIONIMMUCS 3HAHWNA IO OCHOBHBIM TPYIIIIaM
WHCTPYMEHTAIBHBIX ((PU3HKO-XUMHUUYECKHX) METOJ0B xuMuueckoro ananuza (MMXA), naubomee
IIUPOKO MPUMEHSIEMBIX B MTPOMBINIJICHHOCTH M UCCIIEIOBATENHLCKON paboTe, a TakKe KOMIETEHITHH,
HEOOXOJUMBIX XUMHKaM- TEXHOJOraM BCEX CHEIUAIbHOCTEH Ui pelleHHs] KOHKPETHBIX 3ajad
XMMHYECKOT0 aHalln3a.

3agauu AMCUMIUIMHBI — U3YYCHHE TEOPETHUYECKHX OCHOB HEKOTOPHIX MHCTPYMEHTAIBHBIX
(pu3UKO-XMMHYECKMX) METOJIOB aHaju3a; O3HAKOMJICHHE C TPUHIMIIAMHA pPabOThl OCHOBHBIX
puOOPOB, HCIONB3yEMbIX B (PU3UKO-XMMHUYECKAX METOJAX aHaIu3a; M3yueHUE METPOJOTHYECKUX
OCHOB AaHAJUTHYECKONW XUMHUHU; O3HAKOMJICHHE C METOJaMH, UIMPOKO HCIIOJIb3yEeMbIMH B
COBPEMEHHOW aHAJIMTUYECKON ITPAKTHUKE.

HucuunnuHa «Ananumuyeckas xumusa u QuU3UKoO-XumuuecKkue mMemoovl aHaAau3a 0as
Mamepuano6e0eHus u mexHo102uu mamepuanoe» npenopaercs B S5 cemectpe. KoHTpois
yCIeBaeMOCTHU CTYJEHTOB BEJETCS 110 IPUHSITON B YHUBEPCUTETE PEUTUHIOBON CHUCTEME.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIUIIJIMHDbI

W3ydyeHne OUCHUIUIMHBI HANpaBiIeHO Ha MNPHOOPETEHUE CIEAYIOIIHUX YHHUBEpPCANbHBIX H
poeCCHOHATBHBIX KOMIIETEHITHIA:

HaunmenoBanue kareropuu Kox u HaumenoBanue Kon n HaumeHoBaHue
(TpyTIibl) yHHBEPCATHHBIX YHUBEPCAIbHON KOMIETEHLIUN WHJIMKATOpa JOCTUKEHUS
KOMIIETEHINI BBITTYCKHHKA
Tun 3anau npod. [1K-2 CriocobeH npuMeHSTh I1IK-2.1 3HaeT ocHOBHBIE
JESITENLHOCTH HaBBIKHM MCITOJIbL30BaHUS MIPUHITATIBI 1 METOJTUKH
HAYYHO-HCCIIETIORATECKHH MPUHIUIIOB U METOAUK } KOMHHCKCI\{'BIX HCCJICIOBaHUM,
KOMIIJIEKCHBIX MCCIIEIOBAHMM, | MCIIBITAHUNA M JUArHOCTUKU
HUCOBITAHUN U TUArHOCTUKU MaTepHaJIOB, N3N U
MaTepHaJioB, MPOIIECCOB UX
U3JIEIUHA U IPOLIECCOB UX MIPOU3BOJICTBA, 00pabOTKH U
MIPOM3BOJICTBA, 00PAOOTKHU U MoauUKaIUHU, BKIIOYAs
Mo (DHUKAIH, BKITIOYAs CTaHJapTHBIE U
CTaHJapTHHIC U cepTudUKaIMOHHBIC
cepTuduKaIOHHbIC HCIIBITAHUS
HACIIBITAaHUS

[1K-2.2 YMmeeT npuMeHsTh
HAaBbIKHU KOMIIJICKCHBIX




HCCIICIOBAHUM, UCIIBITAHHUIN 1
ANArHOCTUKHA MaTepI/IaJIOB,
W3EIUN U TIPOIECCOB UX
MIPOU3BO/ICTBA,

00paboTKH U MOIU(PUKALINH,
BKJIFO4Uas CTaH,Z[apTHBIe nu
cepTudUKaIMOHHBIC
HCIIBITAHUA

I1K-2.3 BnageeT 0oCHOBHBEIMU
METOAaMU KOMITJIICKCHBIX
HCCIIeIOBAHUM, UCIIBITAaHHUI 1
ANArHOCTUKHA MaTepI/IaJIOB,
W3EIUN U TIPOIECCOB UX

MIPOU3BOJICTBA, 00pabOTKH U
MOTU(BUKAIIH, BKITFOYAsT
CTaHJapTHBIC U
cepTudUKaIMOHHBIC
UCTIBITAHUS

B pesynbrare uzydeHus AUCHHUILTAHBI CTYICHT OakalaBprara JOKCH:

3nams:

— TEOPETHUYECKHE OCHOBBI METOJOB HHCTPYMEHTAIbHBIX METOJOB (U3HKO-XHMHUYECKOTO
aHalu3a;

— mpouecchl (HOPMUPOBAHHS AHATUTHUYECKOTO CHTHANTA B PA3IMYHBIX HHCTPYMEHTATbHBIX
MeToJ1aX (PU3UKO-XUMUYECKOTO aHAIH3a;

— MPUHIIUITBI U3MEPEHHIA B CTAaHAAPTHBIX MPUOOpax;

— OCHOBBI METPOJIOTHH B COOTBETCTBUH ¢ pekomeHanussmu MHOTTAK.

Ymems:

— TMPUMEHSTh MPUOOPETEHHBIE TEOPETHYECKHE 3HAHUS U TMPAKTUYECKUE HAaBBIKK B
npodecCHOHATEHOM IEATEIBHOCTH JIJIS PEIICHHS] KOHKPETHBIX XUMUKO-aHATMTUYECKUX 33]1a4;

Braoems:

— METOJIOJNIOTHEH HHCTPYMEHTAIBHBIX METOAOB (PH3UKO-XUMUYECKOTO aHalu3a, IIHPOKO
HCIOJIb3YEMBIX B COBPEMEHHOM aHATUTUUYECKON TPaKTHUKE;

— CHUCTEMOU BBIOOpA METO/1a KaueCTBEHHOTO U KOJIMYECTBEHHOTO XUMUYECKOT'O aHAIH3a;

— OIIEHKOH BO3MOXKHOCTEI MeTOjIa aHaAJIN3a,

— OCHOBHBIMH CIOCOOAMH METPOJIOTHYECKOH 00pabOTKH pPe3ylbTaTOB KOJINYECTBEHHOTO
XUMHYECKOT0 aHalln3a

3. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOTHI

O0beM TUCHUIIUHBI

Buna yueOHoii padoThI Axan. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh JUCHMIIIIHMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,79 64,4 48,3
B TOM 4ucJe B (pOpMe NPAKTHYECKO# MOAT0TOBKH - - -
Jleknun 0,44 16 12




B TOM yHclie B hopMe IPaKTHUIECKON OATOTOBKU

[Tpaktuueckue 3ansatus (I113)

B TOM yHclie B hopMe IPaKTUUECKON OTOTOBKU

1,33

JlabopaTtopusie padoTs (JIP) 48 36
B TOM 4HCIe B pOpMe MPaKTUIECKOH MOJATOTOBKH

CamocTosiTesibHasi padoTa 2,21 79,6 59,7
KonTtakTHas camocrositensHas padota (AmmK uz VII ona 3au / 0.4 03
3a4 ¢ oy.) 2] ’ ’
CamocTosTenbHOE U3yUYCHUE Pa3/IeNiOB QUCUUILTUHEI (wiu Opyeue ’ 79 2 504

BUObL CAMOCOAMENLHOU PaOONbL)

Bua konTpoJs:

Jk3ameH (eciu npedycmompen YII)

KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTalUs

[ToaroToBka K 3K3aMeHY.

Bua MTOroBoro KOHTpoJIf:

3a4€T ¢ OLEeHKOoM




4. COOIEP KAHUE JUCIHUIIVINHBI

4.1. Pa3zgeapl IMCOUMIIIMHLI B BUIE 3aHATHI

AKazeM. 4acoB

Ne Pazies AMCHMIJIHHBI Bcero | Jlekuuu Tpax. J1ad. Cam.
n/n G Amen 1t 3aH. padorel | paboTta
L Pazgen 1. CnekTpajibHbIe METO/IbI 54 6 _ 12 36
aHaJIu3a
11 Knaccudukanus cnekTpaibHBIX METOJIOB 9 1 _ 3 3
7| ananM3a
10, ATOMHO-3?MHCCHOHHBIN CHEKTPAIBbHBIN 20 ) _ 6 12
aHaIu3
13. MonexynsipHast aHAIUTUYECKast 16 ’ _ 6 3
CHEKTPOCKOMUS
1.4. | Typbunumerpus u HeenoMeTpus 9 1 - 8
3 Pa3zgen 2. diiekTpoXumMmn4ecKkne MeTobl 44 6 _ 3 30
aHaJImn3a
21 Konaykromerpus u 17 ) _ 4 1
KOHAYKTOMETPUUYECKOE TUTPOBAHNE
29 [ToTeHmomeTpus u 17 ) _ 4 1
HNOTEHLIMOMETPUYECKOE TUTPOBAHUE
23, BonsramnepomeTpuieckue METObI 10 ) _ 3 3
aHanM3a
3. Pa3nea 3. Xpomatorpadguueckue 46 4 _ 12 30
MeTOoAbl AHAJIN3A
TeopeTnyeckrue OCHOBBI
3.1. 11 1 - — 10
XpomaTorpauuecKkux METOA0B aHAIN3a
3.2. | I'a3oxkuakocTHas Xxpomarorpadus 5 1 - - 4
3.3. | KuakocTtHas xpomaTorpadus 5 1 - 4
3.4. | NornoobMeHHas xpomarorpadus 10 0,5 - 6 3,5
3.5. | 'emp-xpomarorpadus 11 0,5 - 6 4,5
36 ABTOMaTHYECKHN U aBTOMATU3UPOBAaHHBIN 4 B B B 4
" | aHanu3
uToro 144 16 - 32 96




4.2. Coagepxanue pa3iejioB IUCHUIIMHBI

Paznen 1. CniekTpajibHbIe METObI AHAJIHU3A

1.1. O6mas xapaktepuctuka ®XMA. OcHOBHBIE MCTOUYHUKU IMOTPEUIHOCTEH Pe3yJbTaToOB
aHanu3a U crnocoOsl Wx omeHku. OleHka mpeaena OOHAPYKEHHUS C HCIOJIb30BaHHEM (OPMYJIBI
Kaiizepa ¥ CcTaHIapTHOrO OTKJIOHEHHS MHHHMMAJIBHOrO AeTekTupyemoro curHana mno MIOITAK.
JluHeliHpI nUama3oH ompeaenseMblX KoHmeHTpauuid. CtanmapTHbie 00pa3bl coctaBa. OCHOBHBIC
AHAJTMTUKO-METPOJIOTMYECKHE XapaKTePUCTUKUM METOAOB W pPE3yJIbTaTOB aHaIM3a, CIOCOOBI MX
OLICHKH: TipeAen oOHapyxXeHHs, KOd((ULUUEHT YyBCTBUTEIBHOCTH, TpPAHUIBl JIHANa30HOB
OIIpENIeNIIEMBIX COJAEP)KAHUHM, CEIEKTHMBHOCTb, MPEHU3MOHHOCTh, MPABHUIBHOCTH, 3KCIIPECCHOCTb.
MeTtoasl mpo6ooTOOpa, pa3aesieHns U KOHIICHTPUPOBAaHUS BEIIECTB.

Metononoruas ®XMA. IlpueMbl KOJMYECTBEHHBIX H3MEpPEHUN (METOZ TIpalyHpOBOYHOI
3aBUCUMOCTH, BHEIIHEr0 M BHYTPEHHEro0 CTaHAapTa, METOoA JA00aBOK). AHAJIUTHYECKUE U
METPOJIOTHUECKUE XaPAKTEPUCTUKH pPa3IMYHBIX HMHCTPYMEHTAIBHBIX MeTon0B. [loHsATHE 00
aTTecToBaHHOW MeToauke. [IpoGiembl BeIOOpa MeToaa ananu3a. O6o6menHsie ceaeHus o 'OCT P
NCO 5725 (2002).

OOmrast xapakTepuCTHKa CHEKTPalbHBIX METONOB aHain3a. Kiaccudukanus creKTpalbHBIX
METOAOB aHanu3a. llodmydyeHue XHMMHKO-aHAIMTUYECKOH WHGPOpMAMKM TPH B3aWMOJCHCTBUU
JNIEKTPOMAarHUTHOTO M3JIY4YEHUS C BEIIECTBOM. ATOMHAas M MOJIEKYJSIpHAs CIIEKTPOCKOIIMSL.
AOGCOpOIMOHHBIE ¥ YMUCCHOHHBIC METO/IbI aHATN3A.

1.2. ATOMHO-3MUCCHOHHBIM CHEKTpaJbHBI aHalu3. TeopeTUYECKuEe OCHOBBI ATOMHO-
SMHCCHOHHOTO CIHEKTPaJIbHOTO aHanu3a. VcrouHuku BO30OYyKIeHUs crekTpoB. KauecTBeHHas
XapaKTEPUCTHUKA AHAIUTHUYECKOTO0 CHUTrHana. HTEHCMBHOCTh CHEKTpalbHBIX JIMHUA Kak Mepa
coJiepKaHusl dNeMeHTa B mpoOe. DakTophl, BIUAIONINE HA WHTEHCUBHOCTH CHEKTPAIBbHBIX JTMHUM.
CrnektpanbHble MPUOOPHI U CIOCOOBI PETUCTPALIMU CIIEKTPa. paciin(poBKa SMUCCHOHHBIX CIEKTPOB
U HUISHTHU(PUKAIUS DJIEMEHTOB IO UX CIEKTpaM. ATOMHO-DMHCCUOHHBIA aHaIN3 C HHIYKTHBHO
cBs3aHHOM MuIa3moil. KonmdecTBeHHBIN aHaM3. ATOMHO-MHCCHOHHAs (POTOMETpHUs IUTAMCHH.
["a30BbIe MIaMeHa Kak BHJIbI HU3KOTEMIIEPATypHOU Iiia3Mmbl. biok-cxema IuiaMeHHOTO (OTOMETpA.
Bo3moxkHOCTH MeTOMa W €ro orpaHudyeHus. AHHOHHBIA W KaTHOHHBIM d(ddexTol. OOmacTu
MIPUMEHEHUS.

AToMHO-abcopOnronHass  cnekTpoMmerpus.  OOmass  XapakTepUCTHKAa  METoJa |
AHAJIUTUYCCKOI'O CHUI'HaJia. HOFJ’IOH.ICHPIC SJICKTPOMArHUTHOTO HU3JIYUCHUA CBO60,Z[HBIMI/I aToMaMu.
bnok-cxema npubopa. crounnkn MOHOXpOMaTHYeCKOTo n3nydeHus. CriocoObl aTOMU3aIuU TPOOHL.
CpaBHEHHE aHATUTUYECKUX XapaKTEPUCTUK METOIOB aTOMHOM aOCOpOIIMN U aTOMHON AMUCCHUH.

1.3. AnanuTuyeckass MOJIEKYJISIpHAasi CHEKTPOCKOMUs. MeTo/bl ONTUYECKON MOJIEKYJISIPHOU
CIEKTPOCKONMHU. XapaKTEpUCTHKA aHAJIUTHUUYECKOro curHanga. IlornomieHue 3i1€KTpOMarHUTHOTO
M3JIy4EHUsT MOJIEKYJIaMH. OJIEKTPOHHBIE IE€PEXOJbl M CIEKTPbl MOTJIOLIEHUS MOJEKYJd. 3aKOH
Byrepa-Jlambepta-bepa. Monsapusiit koapduuuent nornomeHus. CHekTpopoTOMETpUYeCKUd U
dboTomeTpruueckuii aHanu3. ONTUMH3AIUS YCIOBUN aHATUTHYECKUX omnpeaeneHuil. OTKIOHEHUS OT
3akoHa byrepa-JlamGepra-bepa. Anmapartypa ans crnekTpo- U (OTOMETPUYECKHX H3MEPEHHIA.
TounocTs pe3ynapTaToB (QoToMeTpudeckux onpeneneHuid. JuddepenmuanpHas ¢oromeTpus.
Metoab! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHHUS.

dnyopumerpuueckuii  aHanu3. [Ilpupoma aHamuTHYECKOro curHajga GIyopecleHIud H
dochopecuiennmu. KBaHTOBBII U dHepreTHYeckuii BbIXOAbl. DakTOphl, BIHSIONIHE HAa
MHTEHCUBHOCTD (uiyopeciieHIIMH. TeMIiepaTypHoe U KOHIIEHTPAIMOHHOE TyIIEHHE (IyOpECICHIINH.
3epkanbHas CHUMMETPHS CHEKTPOB TOTJIONICHWS M ucmyckaHus (mpaBwio JleBmimHa). 3akoH



BaBunoBa. Cxema QuyopuMeTpuuecKuX HU3MepeHuid. BpIOOp TMEepBUYHOTO ©  BTOPUYHOTO
cBeTopubTpoB. ['pagynpoBovHAs 3aBUCIMOCTD U KOJIMYECTBCHHBIN aHAIIN3.

1.4. TypOumumerpuyeckuii M He]eIOMETpUYECKUNA METONbl aHanu3a. PaccesHue cBera
AUCTICPCHBIMHU CUCTCMAMMU. CBA3b ONTHYECKOH INIOTHOCTH I[I/ICHepCHOI\/'I CUCTEMBI C KOHHCHTpaHPleﬁ
ompezaensemoro BemectBa. Koadduuuentr wmyTtHocTH cuctembl. TeopeTnyeckue OCHOBBI
TypOunumerpun M HedermomeTpuu. YpaBHeHue Poanes. CpaBHUTENbHAs XapaKTepUCTHKA
AQHAJIMTUYECKUX CUTHAJIOB B TypOuauMeTpuu u Hedenomerpuu. TpeOoBaHUS, NMpeabsABIsSEMblEe K
HCIOJIb3YCMbBIM aHAJIUTUYCCKUM PCAKIUSIM.

Pa3nen 2. DiieKTpoXMMHYEeCKHE METOAbI AaHATU3A

OOmast XapakTepuCTUKa 3JIEKTPOXMMHMUYECKHMX METOJOB aHalM3a M MX Kiaccudukanus.
Knaccuukanuss »7IeKTpofoB B ANEKTPOXMMUYECKMX MeEToAax aHaiusa. llomspusyemble u
HENOJIIPU3YyEMbIE DJIEKTpOAbl. [cronb3yemble XMMHYECKHE W JJIEKTPOXMMHYECKHE DPEAKIUH,
TpeOOBaHuUs, IPEABIBISIEMbIE K ’TUM peakuusM. Bosmoxxnoctu 9XMA.

1.1. KonayktomMeTpus W KOHAYKTOMETpHUYecKoe TuTpoBaHue. OOmas XapaKTepHUCTHKA
MeTOJa. AHAIUTUYECKMM CHUTHAI B KOHAYKTOMETpPUM. YJAenbHass M OKBUBAJICHTHAs
3JEKTPONPOBOAHOCTh PACTBOPOB 3JIEKTPOJIUTOB. [loaBuKHOCTS HOHOB. IIpsiMas KOHIyKTOMETpUS U
KOHIYKTOMeTpHuueckoe TuTpoBaHue. Kpusble TuTpoBaHus. DakTOphl, BAMAIONIME HA BUJ KPUBBIX
TUTpoBaHuA. [IpuHuMNUanpHasgs cxemMa YCTAaHOBKM JUIsI KOHJYKTOMETPUYECKHX HW3MEpPEHHUH,
UCIIONb3yeMbIe 3JIEKTpoabl. Bosdmoxnoctu Merona. IIpumepsl ompeneneHuii. BulcokodacToTHOE
TUTpOBaHue. Bo3aMokHOCTH MeTo1a.

1.2. IloreHMOMETPHUS U MOTEHIUOMETPUUYECKOE TUTPOBaHHE. VIHAUKATOPHBIE 3JEKTPOIBI U
AJEKTPOJbl cpaBHEHUA. [loTeHuManm »iaeKkTpoJa Kak aHaJWTHYEeCKUd curHaid. Honomerpus.
JlonHaHOBCKuil U 1uddy3noHHBINH noTeHuuanbl. Krnaccudukanus MOHOCETEKTHBHBIX 3JIEKTPOJIOB.
VYpaBHenue Hukonbckoro-Ou3eHMana. MeToapl KOJWYECTBEHHBIX OMNPENCICHUN W YCIOBUS HX
npuMeHenus. IIpsmas mnorenuumomerpust (pH-merpusi, monomerpus). Bo3mokHocTH MeToxa.
MeTtoas! TuTpoBanusa. OO6paboTKa KPUBBIX MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

1.3. BomprammepoMerpuyeckne MeTOAbl  aHanmu3a. Kiaccuueckas — mossporpadus.
[Tonsporpammel. MHTepnperanus noasiporpamm. OCTaTOYHbIA U KOHJAEHCATOPHBINA TOKH. Y paBHEHHUE
nosissporpaduueckoit BomHbI [ elipoBckoro-UnpkoBuya. [ToTeHIIMan momyBOMHBI KaK Ka4eCTBEHHAs
XapaKTEePUCTHUKA aHATUTUYECKOrO curHajga. BeiOop u HazHaueHue mnomsporpadudeckoro ¢oxa.
[Tpenensubiit 1M(HYy3UOHHBIA TOK KaK KOJMUYECTBEHHAs! XapaKTEPUCTHKA aHAIUTUYECKOTO CUTHAIA.
Amnepomerpuueckoe TuTpoBanue. OOmIas xapakTepUCTHKa METOAa M aHATUTHYECKOrO CHUTHaja.
Bribop ycnoBuii amnepomeTpudeckux u3MepeHuil. [IpuHIumuanbHas cxemMa aMIepoMeTpHYECKOro
tuTpoBaHud. Kpussle TuTpoBaHus. [Ipumepsl NpakTHUECKOro UCIIOIb30BAHMS METOIA.

Kynonomerpuueckuit  merox aHanmza. Kiaccupukanuss METOJOB  KyJTOHOMETPHH.
KonnuecTtBO  snekTpuyecTBa Kak — aHANWTHYECKUM  curHai. IIpsmMass  KyJloHOMeTpuss H
KYJIOHOMETpUYECKOE THUTpOBaHME. Pacdyer KojauyecTBa SJIEKTPUYECTBA, 3aTPAUYCHHOIO Ha
ANEKTPOXUMUYECKYIO peakuuio. KymoHomerpuueckoe TuTpoBaHue. BbpiOop Toka anexTponusa.
IIpuHnunuanbHasgs cxeMa YCTaHOBKM JUIA KYJIOHOMETPUYECKOro TuTpoBaHus. lIpaktuyeckoe
MPUMEHEHHE MeToAa. ODJIEKTpOorpaBUMETpuueckui aHanmm3. OOmas XapakTEepHCTHKAa METoJa |
AHATUTUYECKOTO CUTHAJIA.

Pasnea 3. Xpomatorpadguyeckue MeToAbI



1.1. OOmias xapakTepucTHKa XpoMarorpaduueckux MeTOA0B. TeopeTHdecKue OCHOBBI
xpomarorpaduueckux MeTofoB. Xpomarorpamma. llapamerpsl ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEePUCTUKH aHAJIUTHUYECKOTO CHTHala B KOJOHOYHOM XpomaTorpaduu.
@U3NKO-XMMUYECKHE OCHOBBI ~XpoMmaTorpaduueckoro rmporecca. Kiaccupuxanus MeTonoB
xpoMarorpaduy MO arperaTHOMy COCTOSHWIO (a3, 10 MeXaHW3My pasJelieHus H Crocoly
oopmienus nponecca. CTeneHp pas3/ieneHuss U KpuTepuil celekTUBHOCTH. Kpurepuii pasneneHus.
OnTuMm3aIus MpoIeccoB pasjaeneHus cMmecer BemectB. Koaddumnuent pacnpenenenus. OCHOBHOE
ypaBHeHHe xpomarorpaduu. Csi3b (OpMBI BBIXOJHOM KpPHUBOH C HM30TEpMOW pacrpenesieHus: B
KOJIOHOYHOHM xpomarorpaduu. BwicoTa, SKBHBaJleHTHas TeopeTHYeCKOoW Tapeinke. KuHermueckas
Teopus xpomarorpaduu. YpasHenue Ban-/leemrepa.

1.2. TazoxuakoctHas xpomatorpadus. OOmas xapakTepucTuka mMeroaa. [lpuHIunuamsHas
cXeMma ra3oBOro xpomarorpaga. YCTpOWCTBO M Ha3Ha4yeHHE Y3J0B Xpomatorpacda. TpebGoBanus,
MpeAbsIBIsIEMbIC K HEMOABMKHOM W TOABMXXHOW ¢azam. JletexkTopbl. MeToasl uACHTU(DUKAITIN
BEIIECTB B ra3oBod xpomarorpaduu. WaeHTuuUKaums KOMIIOHEHTOB pa3leisieMbIX CMeced ¢
MIOMOILBIO JIOTapU(MHUUECKUX HHJIEKCOB yaepkuBaHUs. CnocoObl KOJIMYECTBEHHOIO aHaJN3a.
[TpumMepbl paKTHUECKOTO NCIIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

1.3. XKuakoctHas xpomatorpadus. Kiaccudukanuss MeTo 0B )KUIKOCTHONW XpoMaTorpadum.
Ocob6ennoctu BOXKX. IIpuHuunuansHas cxema RKHJIKOCTHOTO xpomarorpada. Tumsl 1eTeKTopoB B
BOXX. XuakoctHoamcopoumonnas BDOXX. HopmanbHo-ha3oBenii u  obOparieHo-(ha30oBbIit
BapUaHTBl: COpPOEHTHI, JJIOCHTHI, pasaelsieMble BemlecTBa. YpaBHeHue Hokca. Metoasl
uaeHTU(UKAIIMA BEUIECTB W KoiumdecTBeHHoro ananmmza B BOXKX. Ilpumepsl mnpakTudeckoro
ucnonb3oBanuss BDOXKX. PacnpemenurensHas Oymaxnas xpomarorpadus. KauectBeHHas wu
KOJINYECTBEHHAs XapaKTEPUCTHKU aHATUTUYECKOro curnana. O0aacTb NpUMEHEHHUS.

1.4. Tenb-xpomatorpadusi. IlonBumxuas u HemoaBwkHas (a3l OOmiee ypaBHEHHE,
OIMCHIBAIONIEE MpoIecC Treiab-xpoMarorpaduu. Bo3mokHocTH renmb-xpomatorpaduu. IIpumeps
MPAKTUYECKOTO HUCTIOIb30BaHMUSL.

1.5. MonooOmenHast u noHHasi xpomatorpadus. TpeboBaHuUs, TPEIbABIIEMbIE K PEAKIUIM
noHHOro obmena. OcoOeHHOCTH HOHOOOMEeHHOM XpomaTorpaduu. Koncranta moHHOrO OOMEHa.
N3otrepmbr monHoro obmena. Karnonutsr u anvonuthl. Koaddumument cenektuBHOCcTH. MoHHas
xpomatorpagusi. brnok-cxema wuoHHOro xpomarorpada. Pazmensiomme W KOMIEHCALMOHHBIC
KOJIOHKH. AHAJIUTUYECKUE BO3MOKHOCTH METO/1a.

1.6. ABromaTHuecKMii M aBTOMATU3MPOBAaHHBIM aHanu3. Jlpyrue MeToapl aHaiu3a.
JluckpeTHble aBTOMaTHYeCKUE aHaiu3atopbl. [lpuHnmn nerictBusa. HenmpepbIBHBIA MPOTOYHBIN
aHaJIM3 ¥ TPOTOYHO-WHKEKIIMOHHBIN aHamu3. [loHATHEe 00 aHATMTUYECKOW MacC-CIeKTPOMETPUHU.
CymHocTh MeToAa. AHAIU3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHaJu3.



5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA

JUCIATLITAHBI

B PE3YIbTATC OCBOCHUS JUCHUIIIIMHBI CTYACHT NOJIKCH:

Paznen
1

Paznen
2

Paznen
3

3HATh:

TEOPETHYECKHE OCHOBBI METO/OB HWHCTPYMEHTAJIBHBIX METO/OB
(U3UKO-XMMHYECKOTO aHATN3a

nporecchl HOPMUPOBAHS AHATTUTUYECKOTO CUTHAJIA B
Pa3IUYHBIX HHCTPYMEHTAIBHBIX METOaX (PU3UKO-XUMHUYECKOTO
aHayM3a

[TpuHIIMTIBI M13MEPEHNH B CTAaHJAPTHBIX TPHOOpax

OCHOBBI MCTPOJIOTHU B COOTBECTCTBUU C PCKOMCHAAIIUAMU

HIOITAK

YMmerh:

MPUMEHSTh IPUOOPETEHHBIE TEOPETUUECKHUE 3HAHUS U
MPAKTUYECKHE HABBIKU B TPO(HECCUOHATLHOM e TEIILHOCTH TS
pelIeHHs KOHKPETHBIX XUMUKO-aHAJIMTUYECKHX 33124

Baagern:

METOJI0JIOTHEN UHCTPYMEHTAIbHBIX METOA0B (PU3HKO-
XUMHYCCKOIr'0 aHajin3a, IMpoOKO UCIIOJIb3YCMBIX B COBpeMeHHOﬁ
AHAJIUTUYECKON MPAKTUKE

CHCTEMOM BI)I60pa METOJa KAYECTBECHHOI'O U KOJIMYECCTBCHHOI'O
XUMHUYCCKOI'O aHaJIn3a

OIIEHKOM BO3MOYKHOCTEN METOZIa aHaJIN3a

OCHOBHBIMH CITOCOOAMU METPOJIOrHYECKON 00pabOTKU
PE3YJIbTaTOB KOJIMYECTBEHHOI'O XMMHUUECKOTO aHAIIN3a

B pe3yabTate 0cBOCHUSI AUCHMUILINHBI CTYIEHT JA0JIKEH
npuodpecTH cieaywiiue yHuBepcajibHble U
npogeccuoHaIbHbIe KOMIIETEHINH:

10.

[1K-2.1 3HaeT OCHOBHBIE MPUHIUIIBI U METOJIUKH KOMIUIEKCHBIX
WCCIIEIOBAHU M, UCTIBITAHUM U JUArHOCTUKH MaTE€pPUAJIOB,
W3AEJIUI U TPOIIECCOB UX

IPOM3BOJICTBA, 00Pa0OTKM U MOAM(UKALINY, BKIIIOYAS
CTaHJapTHBIC U CEPTU(PUKAIMOHHBIC UCTTBITAHUS

[IK-2.2 YmeeT npuMeHSATh HAaBBIKM KOMIUIEKCHBIX UCCIIEI0BAHMIM,
WCTIBITAHUHN U JUArHOCTUKU MaTE€pUATIOB, U3JEIUN U MPOIECCOB
WX MPOU3BOJICTBA,

00paboTKK U MOIU(UKALINH, BKITIOYAsl CTAaHAAPTHBIE U
cepTu(UKAIIMOHHBIC UCTTBITAHUS

I1K-2.3 BnageeT OCHOBHEIMHA METOIAaMU KOMIUIEKCHEIX
MCCIIEIOBAHU M, UCTIBITAHUN U JUArHOCTUKU MaTE€pUaJIOB,
W3AEJIUI U TPOIIECCOB UX

POM3BOJICTBA, 00Pa0OTKM U MOAM(UKALINY, BKIIIOYAS
CTaHJAPTHBIC U CEPTH(PUKAIMOHHBIC UCTTBITAHUS
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6. IPAKTUYECKHE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTHYecKkue 3aHATHS

YueOHBIM TUTAHOM TIOJATOTOBKHM OakanaBpoB 1o HampasieHuto 22.03.01 «MarepuanoBeneHue
Y TEXHOJIOTMHM MaTepUATIOB»HE MPEyCMOTPEHO MPOBEACHHUE MPAKTUUECKUX 3aHATUM 110 TUCIUTIIINHE
«AHanumuyeckana Xumua u QuU3UKO-XUMUYECKUE MEMmOObl AHAIU3A 0J11 MAMEPUATIOBeOeHUA U
MexXHO102UU MAMEPUAIOBY.

6.2. JlabopaTopHbIe 3aHATHS

JlaGopaTopHblii  MpakTUKyM 1o  JgucuuiuiuHe  «lIpomueoxopposuonnaa  3auwuma
Mamepuanee» BBHITIONHICTCS B COOTBETCTBUU C YYEOHBIM IUIAHOM B 5 CeMECTpe W 3aHMMaeT 32
akaz. 4. JI MHcTpymMeHTanpHBle METOJIbI XMMHUYECKOIO aHaIW3a B OXpaHE OKpYKaloIed cpelasl u
paIMoHaIBLHOM HCIIOJIb30BAHUU MTPUPOIHBIX PECYPCOB abopaTOpHBIC pabOThI OXBATHIBAIOT 3 pasjena
JTUCIUTLIIMHBEL. B mpakTukym Bxomut 6-8 pabot, mo 4-6 4 Ha Kaxayr padbory. B 3aBucumocTtu ot
TPYJOEMKOCTH BKIIOYCHHBIX B MPAKTHKYM PabOT WX YHCIO MOKET OBITh YMEHBIICHO. BhImonHeHNE
71a00paTOPHOro MPAaKTHUKYyMa CIOCOOCTBYET 3aKpEIUICHHIO MaTepuasia, U3y4aeMoro B JHUCLHUILIMHE
«Ananumuyeckan xXumusa u QuU3UKO-XumuyecKkue mMemoovl aHaIU3a 0N MAmMepuano6e0eHus u
MEXHON02UU MAMeEpPuanoe», a TaKXKe JaeT HaBbIKM paboOThl C OCHOBHBIM JIaOOpaTOPHBIM
000py/I0BaHNEM M TEXHUKHU BBITIOJTHEHHS PaboT.

MakcumanbpHoe KommuecTBo OamioB 60 (mo 10 GamtoB 3a padory). KommdectBo pabGot u
0aJIOB 3a KaXKAYI0 pPabOTy MOKET OBITh U3MEHEHO B 3aBUCHMOCTH OT MX TPYIOEMKOCTH.

[Tpumeps! 1abopaTOpHBIX PadOT U pa3eiibl, KOTOPbIE OHU OXBAaTHIBAIOT

No Ne paznena
HanmenoBanue mabopaTtopHbIX padoT Yacsl

n/n JOUCIIUTILIAHBI

1. Pazgen 1 doromerpudeckoe onpenenenrne oprodocharos B BUIC
dbochopHOMOTNOICHOBOBaHATNEBO 6
TeTePOTOTHUKUCIOTHI

2. dayopumeTpudeckoe onpeaenenue pogamuna 6 XK B 6
pactBope

4. Paznen 2 OnpeneneHue meJI0YHOCTH MPUPOIHBIX U
MPOMBINIICHHBIX BOJ] METOJOM MOTEHIIMOMETPUIECKOTO 4
TUTPOBAHUS

5. AHanu3 3JIEeKTPOIUTOB ralbBaHUYECKUX BAHH METOJIOM 4
3JICKTPOTPABUMETPUU

6. Paznen 3 Onpenenenne ruapodocdara u xmopuaa HaTpus B
CMeCH METOaMU MOHHOIO OOMeHa U 6
MOTEHIIMOMETPUUECKOTO TUTPOBAHUS

7. Omnpenenenue roay0oro qeKcTpaHa u apcenaso I 6
METOJIOM T'eJib-XpoMatorpapuu
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7. CAMOCTOSATEJIBHASA PABOTA

CamocTrosTenbHas paboTa MPOBOJUTCS C ILENbI0 YIIyOJeHUs 3HAaHUW MO IUCHUIUIMHE U
peyCMaTpUBacT:

— mpopaboTKy peKOMEHOBAaHHOM IUTEPaATyphl, padOTy C JIEKTPOHHO-OMOINOTEUHBIMU
CUCTeMaMH, BKIIt0Uasi TIEPEeBObI MyOIMKAIIUi 13 HAYYHBIX KyPHAJIOB, IUTHPYEMBIX B 0a3ax
Scopus, Web of Science, Chemical Abstracts, PUHII;

— PperyJsipHYIO MpOopadOTKy U OBTOPEHHUE MPOUICHHOTO Ha JICKIHSIX y4eOHOro MaTepurana,

— PEeryJspHyIO MOJATrOTOBKY K JJAOOpaTOpPHBIM paboTaM, B TOM YHCJIE BHIMOJIHEHHE JOMALTHUX
paloT M MHAUBUAYAILHON JOMAaIIHEeH paboThl; MOATOTOBKY K KOHTPOJIBHBIM paboTam;

— TMIOCEIEHUE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(GEPEHLIUN Pa3IMYHOTO YPOBHS;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIIMHBL;

— TMOATOTOBKY K cJjaue 3a4€Ta ¢ OLIEHKOW M0 JUCIUIUIMHE U JIaOOpaTOPHOTro MPaKTUKyMa 110
TUCIUTUIAHE.

[InanupoBaHre BpEeMEHH Ha CaMOCTOATEIbHYIO paboTy, HEOOXOAMMOro Ha H3Yy4YeHHE
JTUCIUIUTAHBI, CTYJICHTaM JIy4Ille BCEro OCYIIECTBISATh Ha BECh MEPHOJ U3YUCHHsI, TIPeIyCcMaTpUBas
MPU 3TOM PETYJIIPHOE MOBTOPEHNE MPOMAECHHOI0 MaTeprana. Martepuai, 3aKOHCIIEKTUPOBAaHHbBIN Ha
JEKUUAX, HEOOXOAUMO PETYJSPHO JAOMOJHATH CBEICHUSMU U3 JIUTEPATYPHBIX HCTOYHHKOB,
MPENICTaBICHHBIX B paboueil mporpamme. [Ipu paboTe ¢ ykazaHHBIMU HCTOYHUKAMH PEKOMEHYETCs
COCTaBJISITh KPATKH KOHCTIEKT MaTepuaia, ¢ 00s3aTebHbIM (pUKCHpOBaHUEM OMOIMOTpaPUIeCKuX
JTAHHBIX HCTOYHUKA.

8. IPUMEPBI OHEHOYHbIX CPEACTB JJIAA KOHTPOJIA
OCBOEHMS JNCHHUIIVIMHBI

8.1. IIpumepHasi TeMaTuKa pedepaTHBHO-AaHATUTHYECKOH PadoThI

VY4eOHBIM IUIaHOM TOATOTOBKHU OakanaBpoB 1o HampasieHuto 22.03.01 «MarepuanoBeaenue
Y TEXHOJIOTHH MaTEepPHAJIOB» HE MPETyCMOTPEHO BHITIOJIHEHHE PeepaTUBHO-aHATTUTUYECKON PaOOThHI
M0 JUCLUMIUIUHE <«AHanumuyeckasa Xumusa u @OU3UKO-XUMuU4YecKue Memoosvl aHaiuza onsa
MamepuanoeedeHus U mexHoa02uu Mamepuanoe.

8.2. [Ipumepbl KOHTPOJILHBIX BONPOCOB /ISl TEKYIEro KOHTPOJIsl 0CBOCHHS THCIUIIUHbI

Teky1ero KOHTPOJIS TUCIUTIIUHBI HE TIPSy CMOTPEHO.
8.3. Bonipochl 111 HTOrOBOr0 KOHTPOJISl OCBOCHUS TUCHUILUIMHBI (3a4€T C OLeHKO)

WTOTOBBIN KOHTPOJIH MPOBOJMTCS B BHJIE UTOTOBOM KOHTPOJIBHOW PabOThl. MakcuMalibHOE
KOJINYECTBO OAJIJIOB 32 HTOTOBYIO KOHTPOJIbHYIO paboTy — 40 6amos. bunetr nToroBoit KOHTpOJIEHON
paboThl comepkuT 6 BompocoB: 1 Bompoc — 6 Gamios, Bompoc 2 — 7 Gamios, Bonpoc 3 — 6 Gamios,
Bonpoc 4 — 8 6amioB, Bompoc 5 — 6 6amioB, 6 Bornpoc 7 6aios.

8.3.1. [IpuMepbI KOHTPOJIBHBIX BONPOCOB /ISl HTOTOBOT0 KOHTPOJISI OCBOEHHS 1N CHUTLIHHBI
(3a4deT ¢ oeHKOIH)

MakcumanbHOe KOJMYECTBO OAJIOB 32 UTOTOBYIO KOHTPOJIbHYIO pabOTy TpH MPOBEACHUH
UTOTOBOTO KOHTPOJIS B popMe 3auema c¢ oyenxoul — 40 6anios.
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Paznen 1. CnekTpajibHbIe MeTObI AHAJIHU3A

1. Oo6mas xapakrepuctuka UMXA. Ouenka mpenena oOHapyskeHHs. JIMHeWHbI nuamnasoH
OIIpEAEIIAEMBIX KOHLICHTPALUH.

2. OCHOBHBIE METPOJIOTMYECKUE XapAKTEPUCTHKHU PE3yJIbTaTOB aHAJIH3a, CIOCOOBI X OIICHKH.

3. Mertoabl npo60oTOOpa, pa3aeaeHns U KOHIEHTPUPOBAHUS BEIIECTB.

4. Metononoruas UMXA. IlpueMbl KOIMUYECTBEHHBIX H3MEPEHMH (METOJ TI'pagyHpOBOYHOM
3aBUCUMOCTH, BHEIIHETO M BHYTPEHHETO CTAaHapTa, METO 100aBOK).

S. Knaccudukanuss crnekTpaibHBIX METONOB aHanu3a. [lomyueHHe XHWMHUKO-aHAJIMTHYECKOU
MHGOpMaLUU IIPU B3aUMOJECHCTBUY JIEKTPOMATHUTHOTO U3ITyYEHHUS C BEILIECTBOM.

6. ATOMHO-3MHCCHOHHBIN CHEKTPalIbHbIN aHaN3. McTOuHUKN BO30YKICHHUS CIICKTPOB.

7. KavecTBeHHas xapakTepUCTHKaA aHATUTUYECKOTO CUTHAJIA.

8. VHTEeHCUBHOCTD CIIEKTPABHBIX JIMHUNA KaKk Mepa COACp KaHus 3JIEMEHTa B Mpooe.

0. ATOMHO-3MHCCHOHHAS (OTOMETPHS TIJIAMEHH.

10.  Aromuo-aOcopOumonHass  cnekTpomerpus.  OOmas  XapakTepuCTHKa  MeTola |
aHaJIMTHYeCcKoro curHana. biok-cxema nmpudopa.

11. Meroasl ONTUYECKOW MOJECKYJSIPHON CHEKTPOCKONUU. XapaKTEPUCTHKA aHAJIUTUYECKOTO
CUTHAaJIA.

12. [lornomenne 3I€KTPOMArHUTHOTO M3JIYYEHHs MOJIEKYJaMH. OJEKTPOHHBIE IEPEXOAbl U

CIICKTPhI MOTTIOCHUS MOJICKY.I.

13. 3akon byrepa-Jlambepra-bepa.

14. Cnektpodoromerpuueckuii ¥ QoroMerpudeckuid  aHanmu3. OnTUMHU3ANMS  YCIOBHM
AHAJIMTUYECKUX ONPENECICHUN.

15. TodHOCTB pe3ynbTaTOB POTOMETPUICCKUX OTPEICICHHI.

16. ®nyopumerpuueckuid aHanu3. [lpupona aHANUTHYECKOTO CUTHaia (IIyopecUEeHIUH U
dbochopecreHIUn.

17. Cxema  (ayopumeTpuuecKkux  H3MepeHHil. BpiOop mepBHYHOIO W BTOPHUYHOTO
CBETO(UITBTPOB.

18. Teopernueckue OCHOBBI TYpOUIUMETPUH U HEPETOMETPHUH.

Paznen 2. DiiekTpoXuMHU4YecKre MeTO/Ibl AHAJIU3A

1. OOmiast ~ XapakTepUCTUKAa  JJCKTPOXMMHUYECKHMX  METOJOB  aHalu3a U HUX
KJIaccu(puKaIus.

2. [Tonsspuzyemble U HEMOISIPU3YEMBIE AIEKTPOBI.
Konaykromerpust 1 KOHAYKTOMETpUYECKOe TUTpoBaHue. KpuBbie TUTPOBaHUS.
IToTeHIMOMETPHS U TOTEHIMOMETPUUECKOE TUTPOBAHUE.
WNuaukaTopHbIe SIEKTPOABI U 3JIEKTPObl CPABHEHHUS.

3
4
5
6. Honomerpust. Knaccugukaius HOHOCEIEKTUBHBIX 3JIEKTPOJIOB.
7 YpaBaenune Hukonbckoro.

8

[Tpsmas noreHumomerpust (pH-metpusi, nvoHomMeTpus).
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0. Mertoap! TuTpoBaHus. O0paboTKa KPUBBIX TOTCHIIMOMETPUUYECKOTO TUTPOBAHUS.

10.  BonpTammepomeTpuuecKHE METO/bI aHAIN3A.

11.  Kunaccuueckas monsiporpadus.

12. Tlonaporpammsl. IHTEpnpeTanus NoasporpaMm.

13.  VYpaBuenue nossporpaduueckoii Boausl [ efipoBckoro-NibkoBuya.

14.  TloTeHIiuan MoayBOJHBI KaK XapaKTEPUCTUKA aHATTMTUYECKOTO CUTHAA.

15. [Tpenenbublii qu¢GY3MOHHBINA TOK KaK XapaKTEPUCTUKA aHATUTHYECKOTO CUTHAJIA.
16.  AMIepoMeTpHuecKOoe TUHTPOBAHHUE.

17.  Ilpsimasg KyJJOHOMETPHS U KYJJOHOMETPUUYECKOE TUTPOBAHUE.

18.  IlpuHuunuanpHas cxeMa yCTaHOBKHU Ul KYJOHOMETPUYECKOTO TUTPOBAHUS.

Pasznea 3. Xpomarorpaguueckue MeToAbI

I. XpomaTorpamma u ee nmapameTphbl.
2. [TapameTpsl yaepKuBaHUsI.
3. KauecTtBeHHas U KOJIHMYECTBEHHAA XapaKTCPUCTHUKU AHAJIUTHUYCCKOI0 CUTHAJIa B

KOJIOHOYHOM XpomaTorpadumu.

4. Knaccuukanus meronoB xpomarorpaguu 1o arperaTHOMy COCTOSHHUIO (a3, IO
MEXaHU3MYy pasJieJIeHus U crocoly odopmiIeHus mporecca.

5. OcHOBHOE ypaBHEHHE XpoMaTorpapu.

6. Bricota, »SKBUBaJIeHTHasi TeOpeTUUECKOM  Tapenke. KuHeTnueckas  Teopus
Xxpomarorpaduu.

7. VYpaBuenue Ban-/leemrepa.

8. I"azoxunkocTHas xpomarorpadus. [IpuHnunuansHas cxema ra3oBoro xpomarorpadga.
JleTeKTopHI.

9. TpeboBanust, npeabaBIsSeMbIE K HETTOIBUKHON M MOJIBUKHOM (azam.

10. Meroap! naeHTU(UKAITUN BEIIECTB.

11.  Jlorapupmuuecknue HHIEKCHI yICPKUBAHUA.

12. KunkoctHas xpomMarorpadus. Knaccuduxanus METOJIOB SKUIKOCTHOU
Xxpomarorpaduu.

13. BDXX. [IpunnunuansHas cxema KUJIKOCTHOro xpomarorpada. lerekropsr B BOXKX.
HopmanbeHo-¢ha30Beiii 1 00OpaiieHo-(a30Bblii  BapuaHTB: COPOEHTHI, JIIIOEHTHI, pPa3leisieMble
BEILIECTBA.

14.  Meronsl uaeHTUPUKAIIMN BEIIECTB U KOJIMYECTBEHHOTO aHamn3a B BOYXKX.
15. HonooOMeHHas U MOHHAs XpomaTorpadus.

16.  M3oTepMbl HOHHOTO OOMEHA.

17.  KaTuOHWTHI U aHUOHMTBI.

18.  KosddunueHT cenekTuBHOCTH.

19.  Honnas xpomartorpadus. biok-cxema noHHOTO XpomaTorpada.
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THonuwrit NepCUYCHb OLCHOYHBIX CpCACTB NPUBCACH B BHUIAC OTACIBHOTO JOKYMCHTA,
SIBJISTFOIIIETOCS HEOTHEMIIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMBI.
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8.4. CTtpykTypa n npuMepbl OWJIETOB VISl KOHTPOJIAA OCBOEHM S JUCUMILIHHbI
(3a4eT ¢ OLlEHKOI)

[Tpumep O6uneta i 6ud konmponsa uz YII:

«¥Ymeepaicoaio» Munucmepcmeo nayku u gvicuiezo oopazoeanus P@®

Poccuiickuii XMMHUKO-TEXHOJOTHYECKHU YHUBEPCUTET
umenu /.. MenpaesieeBa

(JIOJDKHOCTh, HAMMEHOBAaHUE Kadeapbl)

Kadeapa ananurnyecko XuMHuu

22.03.01 «MaTtepuanoBeaeHle U TEXHOJIOTHHA MaTePHATIOB)

(IToamucs) (M.0. davmms)
IIpoduap «IaeKTpOXUMHS B MATEPHAJIOBEACH UM

« » 20 1.

AHAINTHYECKAs] XUMHSA U (PU3NKO-XMMHYECKHE METOIBI
aHAJIN3a VIS MATePHAJIOBE/ICHHS] U TeXHOJIOTHH
MaTepHaJioB

1. | B HU3KOTEMIIEpaTypHOM IUIaMEHH '"CBETWJIBHBIN ra3 — BO3AyX' Uil ompenesieHus | 6
kamus (K) ucnonb3yroT u3nmydeHHe pe3oHaHCHOro naybriera 766,5 u 679,9 HM.
[ToTeniman Bo30YyXIE€HUS dTUX CIEKTPAIBHBIX JIMHUK paBeH 1,62 sB. Omnpexnenenue
kanmus (K) B anammsupyemom pactBope KCI npoBoaar criocoOoM rpaayupoBOYHOTO
rpaduka Ha ocHoBe 3aBUCUMOCTH AC = k-c. HazoBute ananmutuaeckuii curan (AC).
OOBsCHUTE TPUHITUI METO/IA TNIAMEHHOM ()OTOMETPUHU U OCHOBHBIE 3aKOHOMEPHOCTH

cBs3u AC = f(c).

2. | PaccuuraiiTe TONIMHY MOTJIOIIAIOLIETO CIOS IPH (OTOMETPUYECKOM OINpEeNeHHd | 7
noHoB xenesa (I11), eciu TuTp Mccaemyemoro pacteopa T(Fe*™) = 0,000004000r/cm?,
MOJISIPHBINA KOA((MUIIUEHT MOTJIOMEeHus € = 4 - 10%, nornomenne A = 0,43.

3. | IIpoBOaUTCS MOTEHIIMOMETPUYECKUN aHAU3 CIIOCOOOM KaauOpoBOYHOTrO Trpaduka ¢ | 6
MCIIOJIb30BAaHUEM HMOHOCENEKTUBHBIX MIeKTponoB (MCD) B kauecTBe MHIMKATOPHBIX
U XxjopujcepeOpsiHOro 3ieKkTpojga cpaBHeHus. Ha oOCHOBaHMM JaHHBIX O
koo duumenTax cenekTuBHOCTH (Kij) mombOepute HIEKTPOABI AJIs ONpEACICHUs
MOHOB (1) B MPUCYTCTBUU MEMIAIOIINX HOHOB (j) (OTMEUeHBI *).
a) CaCl, + Mg*Cl 6) KI + KCI*
K =0,0003; K =0,07 K =0,099; K

Ca®" Mg** Mg?* ,Ca?" I",cI- cr,r- = O’ 8
K

o =0:009% K. .=0,004 K =0,007; K. =0,001

4. | HaBecky TeXHMYECKOrO amroMUHMS maccoil 1,2245 r pactBopuiM W, coaepkammecs B | 8
BUZie NpuMeck HOHBI Fe*', KyloHOMeTpHYecK: OTTUTPOBAIH 3IEKTPOTreHEPUPOBAHHBIMU
woHamu Sn** mpm mocrosHHO# cmne Toka 4,0 MA. Touka OSKBMBAJIEHTHOCTH
¢duKcHpoBanach MOTEHIMOMETpHUYECKH. Bpems siexkTponusa cocrtaBuio 80 cek.
Onpenennte MacCOBYIO JIOJIIO XKeJie3a B aTlOMUHUU.

5. | 3HadyeHuss Ry mpu XpomarorpaguueckoM paseleHHH HOHOB Ha Oymare B cpexe | 6
6yTanona, Hacelmennoro 2M HCI, cocrapmsior: Co*" — 0,15; AP — 0,10; Zn*" —
0,60. Ucnonb3yst ARy, ycTaHOBUTE, KaKH€ MOHBI U3 MPEJI0KEHHON CMECH HE MOTYT
OBITH YETKO HMICHTU(HUIMPOBAHBI, OTBET O0OBscHMTE. [louemy pacmpenenuTenbHas
OymakHasi Xpomarorpadusi OTHOCUTCS K JKHMJIKOCTHO-XHJIKOCTHOH Xpomarorpaduun?

6. | Paccunraiite Kp u K, s BemectB A u B, pa3neneHHBIX Ha KOJOHKE ¢ cedaekcoM 7
G-25 ¢ wmaccoif cyxoro rems 20r, ecmu Vr(A) = 45 oM, Vr(B) = 60 cm’.
Bocnons3yiiTech cnpaBouHbiMH AaHHBIMH 111 1 T cedanmekca G-25: V; = 5 oM,
Vo=2,0cM, Vi=2.5cm’. N300pa3ute B BHIXOIHOM KPUBOU AJIsI JAHHOTO CITy4asl.




9. YueOHO-MeTOAMYECKOE o0ecIeyeHue U CIMIIINHEI
9.1. Pexomenayemasi aurepaTypa

A. OcHoBHaf TUTEpPaTypa

1. IlpakTukym 1o (U3MKO-XMMHYECKHMM METOAaM aHajiu3a. YueOHoe mocodbue./ Ilox pexn. O.M.
[TerpyxuHa, 2-oe u3a., crepeoTunHoe, ucnpasieHHoe. - M.: OO0 Ilyts: OO0 NI AJIBAHC, 2006.
— 248 c. (6a30BbIi yUEOHUK)

2. Ky3nenor B.B. Anaimtuueckue peakuuu i UACHTU(GUKAIIMA UOHOB SJIEMEHTOB B PacTBOpAX.
M.: PXTY um. JI.1. Mennaeneena, 2010. -163 c.

3. ®u3nMKO-XUMUYECKUE METOJIbI aHanu3a. 3afgaun U Borpockl. [lox pen. mpod. Kysnernosa B.B. —
M.: PXTY um. JI.1. Menneneena, 2010. — 244 c.

4. 3agaHus 1O aHAIUTHYECKOW XuUMHUH, yd. mocodbue / E.B. Kpwuiosa, 2-oe m3a. PXTY um. JI.H.
Menpgeneena, 2012. — 112 c.

5. 3aganus mo a”HanMTHYECKOW xumuu, yd. mocodue / E.B. Kpsunosa, E.I'. IllanumoBa 3-be u3na.
PXTY um. JI.1. Menneneena, 2016. — 152 c.

b. lonoHuTEILHASA JIUTEPATYpPa

1. Ananutnyeckas xumus. dusnyeckne W PU3NKO-XUMHUUYECKHE METObl aHAMHW3a. YUEeOHUK I
By30B./ [Tox pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBbl aHanmuTH4eckor xumun. [Ipaktuueckoe pykoBoactBo./Ilox pea. FO.A. 3omoroa. — M.:
Bricmiasg mkoia, 2001. - 464c.

3. Kpoutoa E.B. 3aganus no ananutudeckoit xumun. Yactu 1, II: YueGHo-MeTomnueckoe mocodue.
— M.: PXTY mm. JI.U. Menneneena, 2003, 2004. —40 c., 44 c.

4. 1O.10. JIypbe. CripaBoUHMK 1O aHATUTHYECKOM XuMuM. CripaB. uza. — M.: Xumus, 1989. — 448 c.

5. Kysnenos B.B., Epmonenko 10.B., Cemenosa .H. Homenkiuarypusie npasuia MIOITAK B kypce
AHAJIMTUYECKON XUMHUN. XUMHUUYECKHE METOIBI aHaIn3a. Y yeOHO-MeToauueckoe mocooue.- M. PXTY
um. JI.1. Mennaeneena, 2004. — 72 c.

6. OKHCITUTETHFHO-BOCCTAHOBUTEIFHOE M KOMIUICKCOHOMETPHUYECKOE THTPOBAaHHUE: IMPAKTUYECKOE
nmocobue mo kypcy aHamutudeckoi xumuu./ [lox. pex. B.B. Kysmemoa. M. PXTY wum. JI.W.
Menpeneena, 2007. — 60 c.

7. Kyzueuno B.B. IlpumeHeHne oOpraHMYecKMX aHAJIUTUYECKMX pPEAreéHTOB B  aHaJIu3e
HEOpraHUYECKHX BemecTB. YueOH. mocooue. — M.: MXTHU um. JI.1. Menneneera, 1972. — 145 c.

8. AHanuTHUYeCKas XUMHUsL. XUMUYECKUE MeTo bl aHanmm3a. J1ab. mpaktukym. [log pen. Porarunckoit
C.JL,—M.: PXTY um. .. Menneneena, 2011. — 96 c.
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9.2. PekoMeHayeMble HCTOYHHMKH HAYYHO-TeXHUYECKOM HHGOpMau
— Pa3narouHslii HIUTFOCTPATUBHBIN MaTEPUAIL K JICKLIUM.
— IIpe3eHTanuu K JIEKIUAM.

— Meroanueckue peKOMEHIAIMH 10 BBIITOJIHEHUIO 1a00paTOPHBIX PadoT.

[TostHOTEKCTOBBIC HH(POPMAITMOHHBIE PECYPCHI:
NznarensctBo ELSEVIER nHa mnatdopme Science Direct.

Hoctyn k komnekuusiMm «CHEMISTRY» u « CHEMICAL ENGINEERING» (152 xypHana) c
2002 r. Joctyn no IP-anpecam PXTY. Aapec mist pabotsr: http://www.sciencedirect.com.

N3narensctBo American Chemical Society (ACS)

W3naer camble nUTHpYEMble XUMHUYeCKHe KypHaubl, o naHHbIM ISI Journal Scitation Reports.
KypHasibl M0 OCHOBHBIM pa3jieliaM XHMHH W CMEXKHBIM OOJIaCTSM 3HAHWM, BKIIIOYAs XUMHIO
IIMPOKOTO MPOGUIISL, MEJUIIMHCKYIO XUMUIO, (PU3HUECKYIO XUMUIO, OPTaHUYECKYI0 XUMHIO, a TaKXKe
omoxumuio, OworexHosoruto u T.a. Joctym mo IP-ampecam PXTY. Anpec ans paOGoThI:
http://pubs.acs.org.

NzparensctBo Taylor & Francis

bonee 1300 xypHanmoB mo Bcem oOyacTsM 3HaHW, B ToM gucie Oonee 300 mo TEXHMYECKUM U
ectecTBeHHbIM Haykam. OxBat ¢ 1997 roga mo nacrosimee Bpems. Jloctyn no IP-agpecam PXTYVY.
Anpec st padotsr: http:// www.informaworld.com.

MexnyHnaponnas uznarenbckas komnanus Nature Publishing Group (NPG)
JloCTyIl K s)KypHaJIaM:

» «Nature» - ¢ 1997 r. — Hauboyiee MPOCITABIICHHOEC HAYYHOE W3JIaHUE IIMHPOKOTO MPOdHIIs,
OGH&I[&IOH.ICC K TOMY K€ CaMbIM BBICOKHM MHACKCOM HUTHPOBAHUS;

» «Nature Materials» — ¢ 2002 .

» «Nature Nanotechnology» — ¢ 2006 .

» "Nature Chemistry" —c 2010 .
Hoctym o IP-agpecam PXTY. Anpec st pabotsr:_http://www.nature.com.
N3narennsctBo SPRINGER

JIOCTyH K 3JIEKTPOHHBIM apXHBaM XKYPHAJIOB U 3JEKTPOHHBIM KHHUram. JKypHaibl o BceM o0aacTsaM
3HaHUi. Aapec st paboTsl: http://www.springerlink.com. loctym o IP-anpecam PXTY.

Kypunan SCIENCE

OavH W3 BeaylIUX MYJbTUIUCIUIUIMHAPHBIX HAyUYHBIX >KYpHAJIOB, MyOJIUKyeTCs AMEpPHUKaHCKON
acconmanueii mo pasButuio Hayku (AAAS), comepxuT 0030pbl HOBEHIIMX pa3pabOTOK B
€CTECTBEHHBIX M TMPUKIAJHBIX HAyKax, OCBEUIaeT HOBOCTH HAYYHOTO MHpa U KOMMEHTHPYET HX.
OxBar — ¢ 1997 r. mo Hacrosimee Bpems. Joctynm mo IP-ampecam PXTY. Anpec mns paGoThI:
http://www.science.com.

The Royal Society of Chemistry

[Tonable TekcThI cTaTeil xkypHaimoB KoposeBckoro xummmueckoro oOmectBa (BemumkoOpuranus) u
6a3bl1 nanubIX. loctyn no IP-anpecam PXTY.
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Anpec: http://www.rsc.org/Publishing/Journals/Index.asp

Poccuiickas HayuyHas djieKTpoHHasi oubiauoreka (http://www.elibrary.ru)

DNEeKTPOHHBIC BEPCUU KYPHAJIOB POCCHICKUX U 3apyOeKHBIX HayYHBIX W3AaTenbcTB. JlocTyn mo IP-
agpecam PXTY.

Hay4Ho-TexHHUYeCKHE KyPHAIIBL:

— Kypnan «Kypnan ananutuaeckoit xumun» ISSN 0044-4502

— Xypnan «Analytica Chimica Acta» ISSN 0003-2670

— XKypnan «Xumuko-papmaneBrauueckuii xxypHam» ISSN 0023-1134
Pecypcsl nHpopManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTu HTepHeT:
— http://www.rusanalytchem.ru

— http://www.chemical-analysis.ru

9.3. CpeacrBa od0ecnievyeHHsi OCBOCHUS TUCHUTIINHbBI

Jns peanuzanuu paboueil mporpamMmbl MOATOTOBIIEHB! CIEAYIOIIME CPEACTBA 00ECHEUEHUs
OCBOEHUS AMCLMILIINHBL:
— BHUJICO3aNCH JICKITUH;
—KOMIIbIOTEpHBIE MPE3EHTAINN HHTEPAKTUBHBIX JIEKIUH — 8, (0b11ee yrcio cnaitnos — 200);
— OaHK TECTOBBIX 3a/laHUH JUIsl TEKYILEro KOHTPOJI OCBOCHMSI JUCLUILUIMHBI (00I1ee YMCII0 BOIIPOCOB
—450);
— 0aHK TECTOBBIX 3aJ@aHUIl JUIsI MTOTOBOIO KOHTPOJS OCBOEHMS ITUCLUIUIMHBI (OOliee dYHcio
Bonpocos — 100).

10. IEPEYEHb HH®OPMAIIAOHHBIX TEXHOJIOI' i, UCIIOJb3YEMBIX B
OBPA3OBATEJIbBHOU ITPOLECCE

NudopmanmoHHy0 MOANEPKKY U3YUYCHHS TUCIHILIMHBI ocyliecTBiseT MHbopMarmoHHo-
ouomuoreunsiid 1ieHTp (MBL) PXTY um. JI.M. MenaeneeBa, KOTOpbIi o0ecrednBaeT 00yJarommXcs
OCHOBHOH yueOHOH, y4eOHO-METOAMYECKOW M HAay4YHOH JMTepaTypod, HEOoOXOAMMON s
OopraHu3anvy 00pa30BaTEIIBHOTO TMporecca Mo aucuumuinae. OOmmii 06beM MHOTOO0TPACIEBOTO
¢donma UBII Ha 01.01.2021 coctaBmsier 1716243 7k3.

®onx UBI[ pacmomaraer y4eOHOW, y4eOHO-METOIUYECKOW M HAYYHO-TEXHUUYECKOU
TUTEPaTypoil B opMe MEUYaTHBIX WU IJIEKTPOHHBIX H3JIaHUN, a TakKe BKIOYAeT OQUIIMATBHBIC,
CIpaBOYHO-OMOMMOTpadueckue,  CrenUaTu3upOBaHHBIE  OTEYECTBEHHBIE W 3apyOeKHBIC
nepuoandeckne u uHPopmanronusie m3ganus. Bl obecneunBaer moctymn K mpodeCcCHOHATBHBIM
6a3am aHHBIX, THPOPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuaromuiics oOecriedeH CBOOOJHBIM JOCTYIIOM H3 00O TOYKH, B KOTOPOW
uMeeTcs ToCTyn K cetd MHTepHeT U K anmeKkTpoHHo-0nbmmoreunoit cucteme (3bC) YHuBepcurera,
KOTOpasi COACPKUT Pa3TMUHbIC U3JAHUS [0 OCHOBHBIM M3Y4aeMbIM TUCIUIUTMHAM U C(HOpPMHUpPOBAHA
10 COTJIACOBAHHIO C TPaBOOOIAAATEIIAMH YICOHOU U Y4eOHO-METOIMUECKON JTUTEPATYPHI.

Jns  Oomee  MOTHOTO M ONEPAaTHUBHOIO  CIPABOYHO-OMOIMOrpauueckoro  u
nHpopmanmonHoro odcmyxxkuanusi B UbL] peannzoBana TeXHONIOTHS DIEKTPOHHOM TOCTAaBKU
JOKYMEHTOB.

[TonHbIi nEpeyeHb AMEKTPOHHBIX MHPOPMAIIMOHHBIX PECYpPCOB, UCIOJIB3YEMBIX B IpOIECcCe
o0y4eHHUs, IPEACTaBICH B OCHOBHOI 00pa3oBaTeIbHOI porpamMmme.
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHbI

B coorBercTBUHM ¢ Y4YeOHBIM IUTAHOM 3aHSATHS IO TUCHHIUINHE «HMHcmpymenmansHble
Memoobl PU3UKO-XUMUUECKO20 AHAIU3A 8 MEXHOTI0ZUU HEOP2AHUYECKUX 6eUieCn 8 TIPOBOISATCS B
dhopme nekIuit, J1abopaTopHBIX PadOT M CAMOCTOSATEIBLHON PabOTHI 00YUYAIOIIETOCs.

11.1. O6opynoBanue, He00OX0aUMOEe B 00pa30BaTeJIbHOM IpoLecce

VYuebHbIe 1ab0paTOpUn, CHAOKEHHBIC CIEAYIOIIMM 000pYA0BaHUEM:
[IITaTuBBI XUMUYECKHE

Xumuyeckas nocyja:

[Munetku Mopa (BMectuMocThb 5; 10, 25 mi).

[Tunerku mepHbIe (00BEM 5; 10 M),

Bropetku (00bem 25 min).

Kon6sr Mmepubie (BMecTumocTh 50,0; 100,0 mu).

Kon6s1 Opnenmeiiepa (o6sem 100, 250, 500, 750, 1000 o).
CxistHKH JIJ1s1 XpaHeHust pacTBopoB (00bem 0,5; 1 ).
ObopynoBanue:

Crunockon CJI-15

Crnexrpodoromers CD-26, CD-46, CD-102, CD-104.
dorokonopumerpsl PIK-56.

Turparop JIM®-69.

@nyopumerpsl 2P-3M.

dotomeTp-diryopumeTpbl IKoHHUKC dKcrepT-003

®oromerp miameHHbit «FLAPHO-4» (mist 1eMOHCTpaliy W TMOSICHEHHsI TPUHIIUIA W3MEpPEHUH).
pH-MeTpsI paznuuHbIx GupMm.

Wcrounnku noctostHHOro ToKa b5-49.

Becs! ananutuueckue BJI-120-200 r.
BcnomorarenbHoe 000pynoBaHue:

Kamepsr xpomaTtorpaduueckue.

Mewanku MarHuTHBIE.

Xpomarorpad Craiiep-M,

Xpomarorpad Kpucrami-5000
Xpomatorpapudeckue KOJIOHKH, 3alI0JTHEHHbIE KATHOHOOOMEHHUKOM KVY-2.
Xpomarorpaduueckue KoJIoHKH ¢ cedanexcom G-25.
[Inutka snexktpudeckas «Poccusinka-2».

banu BozsiHBIE € AIIEKTPUUECKUM TIOJIOTPEBOM.

Mukpockor 1a60paTOPHBII C OCBETUTEIIEM.
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Xpomartorpaduueckue KoJoHKH ¢ cedamaexcom G-50.

bubnmoreka, nmerommas paboune MecTa, OCHAIICHHbIE KOMITBIOTEPAMHU € JOCTYNOM K 0a3aM JJaHHBIX
Y BBIXOJOM B UHTEpHET.

11.2. YyeOHO-HATJIAAHBIE ITIOCOOUS
Texnuka Oe30macHOCTH Tpu paboTe B XUMHUECKOW JabopaTropuu. MeTroaudeckue
pa3paboTKH 1Mo paboTe ¢ 000PYAOBAaHUEM M Ha MPUOOPAX XMMHUYECKOTO aHAIH3A.

11.3. Komnbrotepbl, HHGOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHBIE CETH, ANINAPATHO-
NPOrpaMMHBbIE M Ay IHOBH3YyaJlbHbIe CPEACTBA
[lepconanbHble KOMIBIOTEPHI, HOYTOYK, MPUHTEP U MPOTPAMMHBIE CPEICTBA; MPOEKTOP U
9KpaH; KOMMPOBAJIBHBIN allapar; JIOKaJIbHas CETh C BbIX0JI0M B MIHTEpHeT.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH()OPMAIMOHHBIE PeCyPChI

NudopManimoHHO-METOIUYECKAE  MaTepHalibl:  y4eOHbIE TIMOCOOHMS 10  JTUCIUILINHE;
pa3naToYHBIA MaTepual K paszienam JeKIIMOHHOTO Kypca.

DNEeKTpOHHBIE  00pa3oBaTENIbHBIC  PECypchl:  yueOHO-METOIUWYECKHe  pa3paboTKu U
CIpaBOYHBIC MAaTEPUANIBI IOCTYITHBI Ha yueOHOM nopTajiie moodle.muctr.ru
[opTan aHaITUTUYECKON XUMHUH (METOAUKH, PEKOMEH IAINH, CIIPABOYHHUKH )

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunas snektponnas 6ubnuoreka (http:/ www.elibrary.ru)
[Topran Ananutndeckast xumus B Poccuu:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JIHIEH3MOHHOTO POTPAMMHOI0 O0ecreyeHust

PexBu3uThI Cpok OKOHYaHHUSI
No | HammeHoBaHuME MpOrpaMMHOIO N N
noroopa | KonmdectBo nunieH3uit NEeHCTBUS
n/n IPOAYKTa
MIOCTAaBKHU JUICH3UU
KonTpakr
No62-
1. | Microsoft Office Standard 2013 | 643A/2013 HET OTpaHUYEHUN 0eccpovHO
oT
02.12.2013
Kontpaxr
HeuckmountenbHas TULIEH3US NoD§-
5 | Ha HCIIOJIB30BAHUE WINHOME 3§ 3A/2020 a N 6
* | 10 Russian OLV NL Each > HET OTpaHUYEHUN €CCPOYHO
AcademicEdition 26.05.2020
3. | HeuckmounrenpHas JIUNECH3UA KonTpakt 657 nuueH3un i 12 Mecs1eB
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Ha UCIOJIb30BAaHUE No28- npodeccopcko- (exxeromHOE
0365ProPlusOpenFclty ShrdSvr | 359A/2020 | npenogaBaTeIbCKOTO pOAJICHHE
ALNG SubsVL OLV E 1Mth oT cocrasa BY3a. IIOIITHUCKH C
Acdmc AP AddOn toOPP 26.05.2020 C . MIPaBOM Iepexo/ia
ornameHnue Microsoft "
TIPHIIOXKEHNS B COCTABE OVS-ES Ne V6775907 | 1@ 0OHOBICHHYIO
TIO/IITHCKH: BEpCHIo
MPOJIYKTA)
Outlook; OneDrive; Word;
Excel; PowerPoint;Microsoft
Teams
HewuckmrounTenbHast JTUIICH3US
Ha UCIOJIb30BAHHE
0365ProPlusOpenStudents 12 MecsIeB
ShrdSvr ALNG SubsVL OLV Komrpair 26280 muueH3uit 1s (exerogHoe
NL IMth Acdme Stdnt Ne28- ctynentos BY3a. poJIIcHHE
STUUseBnft (3)29A/2020 Cornamenue Microsoft | moxmucku ¢
TIPHIIOKEHHUS B COCTABE 26.05.2020 OVS-ES Ne V6775907 | Bepcuro
HOJITMCKU: IPOJyKTa)
Outlook; OneDrive; Word;
Excel; PowerPoint; Microsoft
Teams
12 Mecs1eB
HewnckmrounrenbHast TULIEH3US KonTpaxr (exxeromHOE
Ha ucnoib3oBanue Kaspersky No28- 1600 nuuensuii s MIPOJICHHE
Endpoint Security mist Ouzneca — 359A/2020 | akTuBaiuu Ha pabOYHX MOJIIHUCKH C
Crannmaptasbiii Russian Edition. oT CTaHIUAX U CCPBCPAX MpaBoOM Tiepexoaa
1500-2499 Node 1 year 26.05.2020 Ha OOHOBIIGHHYIO
Educational License BEPCHIO
IIPOJYKTa)
12 Mecs1eB
HewnckmrounrenbHast TULIEH3US KonTpaxr (exxeromHOE
Ha ucnoiab3oBanue Kaspersky No28- 20 nuueH3uit s MIPOJICHHE
Security 17151 BUPTYaJIbHBIX U 355A/2020 | BUPTYalbHBIX U MIOJIUCKH C
o0nauHbIX cpen, Server Russian | OT 00IaYHBIX CPeL MpaBoOM Tiepexoaa
Edition. 20-24 VirtualServer 1 26.05.2020

year Educational License

Ha OOHOBIIEHHYTO
BEPCHUIO

IIPOJYKTa)
12 Mecs1eB
HewnckmrounrenbHast TULIEH3US KonTpakr Ne (exxeromHOE
Ha HCTIONb30BAHUE Kaspersky §§-9A/2020 2000 JTHIeH3HI UTs MPOJUICHNE
Secupty JUISl TIOUTOBBIX CEPBEPOB TOYTOBBIX CEPBEPOB MTOJIMUCKH C
Russian Edition. 1500-2499 oT MpaBoOM Tiepexoaa
26.05.2020

MailAddress 1 year Educational
License

Ha OOHOBJIEHHYTO
BEPCUIO
IIPOJYKTa)
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12. TPEBOBAHU K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBbI

HaumenoBanue
pa3zaeJioB

OcHOBHbBIE IIOKA3aTEJIH OLICHKH

@®opMbI U METOABI
KOHTPOJISl M OLIEHKH

Paznen 1. CnekTpanbHbie

MCTOJBI aHa/Inu3a

3naem:

TEOPETUYECKUE OCHOBBI METO/I0B
MHCTPYMEHTAJIBHBIX METOJI0B (PU3UKO-
XUMUYECKOIO aHaIN3a;

npouecchl GOpMHUPOBAHUS AHATTUTHIECKOTO
CUTHaJIa B PA3TUYHBIX HHCTPYMEHTAIBHBIX
MeToJ1aX (PU3UKO-XUMUYECKOTO aHAIH3a;

MIPUHITATIBI U3MEPEHUN B CTaHIAPTHBIX
npubopax;

OCHOBBI METPOJIOTHH B COOTBETCTBHH C
pexomenpanusimu MIOTTAK

Ymeem:

MPUMEHSTh IPUOOPETEHHBIE TEOPETUUECKHE
3HAHUS U IPAKTHYECKHUE HABBIKU B
npodeccnoHaNbHOM EeATEIbHOCTH IS
pelIeHrs KOHKPETHBIX XUMUKO-
aHAJIMTUYECKUX 3a]1aY;

Braoeem:

METOI0JIOTHEN HHCTPYMEHTAIBHBIX METOJIOB
(U3NKO-XMMHYECKOTO aHaJIN3a, ITHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOU
AQHAJIMTUYECKOM MPAKTUKE

crcTeMO BBIOOpa METO/1a KAaUeCTBEHHOTO U
KOJINYECTBEHHOI'0 XUMUYECKOT0 aHAIIN3A;

OIIEHKOM BO3MOXKHOCTEH METO4a aHaJIN3a;

OCHOBHBIMH CITOCOOaMH METPOJIIOTUIECKOM
00pabOTKH Pe3yabTATOB KOJTHUECTBEHHOTO
XHUMHYECKOTO aHaIH3a

OrneHKa 3a
nabopaTopHblie paboThI
OneHka 3a UTOTOBYIO
KOHTPOJIBHYIO paboTy

Paznen 2.
DIIEKTPOXUMHUYECKHUE
METO/bl aHATN3a

3naem:

TEOPETHYECKUE OCHOBBI METO/IOB
MHCTPYMEHTAJIbHBIX METOJ0B (PU3UKO-
XUMHUYECKOTO aHAJIN3a;

nporiecchl HOpMUPOBAHHS AHATUTUIECKOTO
CUTHAJIa B Pa3JIMYHBIX HHCTPYMEHTAJIBHBIX
METOAaX (PU3UKO-XMMHUYECKOTO aHAJIN3a;

MIPUHIIUITE U3MEPEHUI B CTAaHAAPTHBIX
npudopax;
OCHOBBI METPOJIOTUU B COOTBETCTBHH C
pexomennauusimu MFOTTAK

Ymeem:

PUMEHSTh IPHOOPETEHHBIE TEOPETHUECKUE

OrneHka 3a
nabopaTopHbIe PaOOTHI
OreHKa 3a

WHJIMBUIyaIbHBIC
JIOMaITHUE 3aIaHus

O1neHka 3a UTOrOBYIO
KOHTPOJIbHYIO padoTy
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3HAHUS U IPAKTUYECKHUE HABBIKU B
npodecCHOHABHOM IEeATEIBHOCTH IS
peLIEeHN] KOHKPETHBIX XUMHUKO-
AHAJIMTUYECKUX 3a/1a4;

Braoeem:

MGTOI[OHOFHGﬁ HHCTPYMCHTAJIbHBIX MCTOJ0B
(U3UKO-XMMHYECKOT0 aHalln3a, IUPOKO
HCIIOJIb3YCMBIX B COBpeMeHHOﬁ
AHAJIMTUYECKOMN MPAKTHUKE;

CHUCTEMOI BBIOOpa METO/1a KaUeCTBEHHOTO U
KOJWYECTBEHHOI0 XMMHYECKOI0 aHaJIN3a;
OLIEHKOH BO3MOKHOCTEH METO1a aHaJIN3a;

OCHOBHBIMH CITOCOOAMH METPOJIOTUIECKOM
00pabOTKH Pe3yJIbTaTOB KOJUYECTBEHHOTO
XUMHYECKOTO aHalln3a

Paznen 3.
Xpomarorpaduueckue
METO]IbI

3naem:

TEOPETUYECKUE OCHOBBI METO0B
MHCTPYMEHTAIBHBIX METOJI0B (PU3UKO-
XUMUYECKOIO aHaIN3a;

nporuecchl GOpMUPOBAHUS AHATTUTHIECKOTO
CUTHaJIa B PA3TUYHBIX HHCTPYMEHTAIBHBIX
MeToJ1aX (PU3UKO-XUMUYECKOTO aHAIN3a;

MIPUHITATIBI U3MEPEHUN B CTaHIAPTHBIX
npubopax;

OCHOBBI MeTpOHOFI/II/I B COOTBCTCTBHUH C
pekomenpanusimu MIOTTAK

Ymeem:

MPUMEHSTh IPUOOPETEHHBIE TEOPETUUECKHE
3HAHUS U IPAKTHYECKHUE HABBIKU B
npodeccuoHaNbHOM EeATEIbHOCTH IS
pelIeHrs KOHKPETHBIX XUMUKO-
aHAJIMTUYECKUX 3a]1aY;

Braoeem:
METOJI0JIOTHEH HHCTPYMEHTAITLHBIX METOJIOB
(U3UKO-XMMHYECKOTO aHalIn3a, IIUPOKO

HCIIOJIb3YEMBIX B COBPEMEHHOU
AQHAIIMTUYECKOM MPAKTUKE;

CUCTEMOH BBIOOpA METO/Ia KAYECTBEHHOTO U
KOJMYECTBEHHOTO XUMUYECKOTO aHAIH3a;

OIIEHKOM BO3MOXKHOCTEH METO4a aHaJIN3a;

OCHOBHBIMH CITOCOOAMH METPOJIIOTUIECKOM
00paboTKH Pe3yIbTaTOB KOJTHMUECTBEHHOTO
XHUMHYECKOTO aHaIH3a

OreHKa 3a
naboparopHyio paboTy
OneHka 3a UTOTOBYIO
KOHTPOJIBHYIO paboTy
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13. OCOBEHHOCTH OPI'AHM3AIMUHU OBPA3OBATEJIBHOI'O IIPOIECCA JJIA
NHBAJUI0B ! JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbs

OOyueHue MHBAIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBSI OCYILIECTBIISAETCS
B COOTBETCTBHH C:

- [TopsiakoM oOpraHu3ald W OCYLIECTBICHHS OOpPa30BaTENbHONW JAEATEIBHOCTU TI0
00pa3oBaTeNbHBIM MIPOTpaMMaM — IporpaMmaM OakanaBpHaTa, IpOrpaMMaM CIICIHAINTETa,
nporpammaM maructpatypsl (IIpukaz MunobOpuayku P® ot 05.04.2017 Ne 301);

- [Tono)xeHrEM O TOPSAIAKE OPraHU3aNU U OCYIIECTBICHHS 00pa30BaTEIbHON IEATEIbHOCTH
no oOpa3oBaTeNbHBIM IpPOTpaMMaM BBICIIETO0 OOpa30BaHUS — MporpaMMm OakajaBpuaTta,
NporpamMMm creuranuTera, mnporpamMm wmaructpatypsl B PXTY wum. [JI.U. Menaeneena,
IPUHATBIM pemeHueM YueHoro coseta PXTY wum. .M. Mengeneea ot 30.10.2019,
npoTokoa Ne 3, BBeJIecHHBIM B JielicTBUe pukazoM pekropa PXTY um. J[.1. Menaeneesa ot
14.11.2019 Ne 646A;

- MeroauueckuMy pEeKOMEHJAIMAMH [0 OpPraHHW3alMi 00pa30BATENFHOTO IpoIecca s
o0y4eHMs WHBAJIMAOB M JIUIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH  37I0pOBbS B
00pa30BaTENbHBIX OpPraHU3alMAX BBICIIETO OOpa30BaHMSA, B TOM YHCIIE OCHAIICHHOCTH
o0pa3zoBaTenbHOrO mpouecca (YTBEpXKACHbI 3aMecTuTeneM MuHuCTpa 00pa3oBaHusl U HaAyKd
P® A.A. KiiumossiM oT 08.04.2014 No AK-44/058H).

® PXTY um. .. Mennencena
P JOKYMEHT NOJIMCAH
HEKBAJIMOULMPOBAHHOM
G SJIEKTPOHHOM MO CHIO
o)

Bnanenen: Makapos Hukonaii Anekcannposud
JupexTop nenapraMenTa:/[emapraMeHT
OGP&'}OBHTCHLHOFI JCATCIIBHOCTH

Hevicteurenes: ¢ 09.12.2021 o 09.12.2022
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