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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHasi mnpodeccuoHaIbHAs oO0pa3oBaTeJbHasi MNpPOrpaMMa BbICHIET0
o0pa3zoBaHusi — mporpaMmMa OakajaBpuara (aajiee — mporpamma Oakanaspuara, OOII
O0akajaBpuarTa), peanusyeMas B COOTBETCTBUU C (efepalbHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEr0 00pa3zoBaHMs (eAepaTbHBIM TOCYAapCTBEHHBIM
OI0KETHBIM 00pa30oBaTENbHBIM YUPEKICHHEM BBICIIETO 00pazoBaHus «PoccHHCKHIT XMMHUKO-
TEXHOJIOTMYECKUN yHuBepcurer umeHu J[[.M. MeHnneneeBa» 10 HalpaBlICHUIO IOATOTOBKH
15.03.02 TexHoJiornyeckue MAMUHbI M o0opynoBaHue, TexHoJOrHYecKHe MAIIMHBI W
o0opyaoBaHue NPOM3BOJACTBA BBICOKOTEMIEPATYPHBIX (YHKIHOHAJIBHBIX MATEpPHAJIOB,
MpEeJCTaBIsIeT COOOM KOMIUIEKC OCHOBHBIX XapaKTEpUCTUK 0Opa3oBaHUs, OPraHU3allMOHHO-
Nearoruyecknx YyciaoBUH, (OpM aTTecTaliH, KOTOPHI MpeacTaBieH B BHUAE OOIIeH
XapaKTEePUCTUKH TPOrpaMMBbI OakajgaBpuaTa, yaeOHOTo TUIaHa, KaJleHJapHOoro yueOHOoTo rpaduka,
pabouux MporpamMm IUCIHHIUIMH, MPOTpaMM MPAKTHK, OIICHOYHBIX CPEICTB, METOIUYECKUX
MaTepHuayioB, paboueld MpOrpaMMON BOCIIUTAHMS M KaJlCHIAPHBIM Trpad)UKOM BOCIHTATEIBHON
paboThI.

1.2. HopmaTuBHBIe NOKYMEHTHI /Ui pa3paloTKM NMpPorpaMMsbl O0akajaBpuara Io

HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

—  ®@enepanbHblii 3ak0H OT 29.12.2012 No 273-®3 «0O6 o6pa3oBanun B Poccuiickoii
Oenepauuny;

— IIpuka3 MunucrepcTBa Hayku U BbIciiero obOpasoBanusi P® ot 09.08.2021 Ne 728 «O06
YTBEpKJIEHUH (peepanbHOr0 rocyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa BBICIIETO
oOpa3zoBanus - OakamaBpuaT 1o HampapieHH0 moarotoBku 15.03.02 TexHosoruveckue
MalIMHbI H 00opynoBanue (3apeructpupoano B Munrocte Poccun 07.09.2021 Ne 64910)
(mamee — ®I'OC BO no nanpasnenuto moaroroBku 15.03.02 TexHnoJsiornyeckue MalmdHbl 1
o0opynoBaHme);

— IIpuka3 Munncrepcrsa oopazoBanus u Hayku Poccuiickoit @eneparu ot 06.04.2021 Ne 245
«O6 ytBepxknennn Ilopsiaka opraHu3anmMy M OCYIIECTBIEHUS 00pa3oBaTelbHON
JeSATeNbHOCTH MO0 00pa30BaTENbHBIM MPOTpaMMaM BBICHIETO 00pa30BaHUS — MpPOTrpaMMam
OakanaBpuaTa, IporpaMMaM CIEeUAINTETa, IPOrpaMMaM MarucTpaTypbhy;

— IIpodeccuonanpubiii cranmapt 25.053 Chenmamuct 1o pa3pabOTKe HEMETaUTMYeCKUX
KOMITO3UIIMOHHBIX MaTepUajoB U MOKPHITHH B PAKETHO-KOCMUYECKOW MPOMBIIUICHHOCTH
(yTB. mpukazoM MHHHCTEpPCTBA TPy/Ja M CONMAIBbHON 3ammuThl Poccuiickoit denepanuu ot
03.09.2018 Ne 573n);

— IIpodeccronanbhsiii crangapt 40.136 Cneunanuct B 061actu pa3paboTKH, COMPOBOXKICHHS
Y UHTETPALIUU TEXHOJIIOTUYECKUX MTPOLIECCOB U MPOM3BOACTB B 00JaCTU MaTepraIoBEICHUS U
TEXHOJIOTUU MaTepuasioB (yTB. MPUKa3oM MUHHUCTEpCTBA TpyAa U COLUAIBLHON 3alUTHI
Poccutickoit ®eneparuu ot 03.07.2019 Ne 4771n);

— IIpodeccuonanpubiii cranmapt 40.086 Cnenuanuct 1Mo BHEAPEHUIO HOBOW TEXHUKH H
TEXHOJOTUI B TEPMHMUYECKOM IpPOMU3BOACTBE (YTB. NIpHUKazoM MUHUCTEpCTBA Tpyna M
conrabHOM 3ammuThl Poccuiickoit @eaepanmu ot 22.10.2020 Ne 741nH);

— IIpuka3z MunuctepctBa oOpazoBanus U Hayku PO ot 23.08.2017 Ne 816 «O06 yTBepkaeHUN
[lopsiaka  NpUMEHEHHs  OpraHM3aLUsSMH,  OCYIICCTBIAIOIIMMH  00pa3oBaTEIbHYIO
NesITeNIbHOCTh, 3JIEKTPOHHOTO OOYYEHMsI, NUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJIOTHM
IpU peanu3aiui 00pa3oBaTeNbHBIX MPOrpaMmM» [DIeKTpoHHBIH pecypc]. Pexxum moctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%ES8
%EAY%EQ0%ET7/ (nara obpamenus: 15.04.2022);

— Ilpuka3 MuHucTepcTBa HAayKM U BbICIIEro oOpa3oBanusi Poccuiickoit ®enepanum,
MunuctepctBa mnipocBenieHusi Poccuiickoir ®@enepammu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TIOJTOTOBKE OOYYarommXcs» [DIEKTPOHHBIA pecypc]. Pexxum moctyma:




http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDo
c=1/ (nara obpamenus: 15.04.2022);

— TlonosxeHue 00 OpraHU3AIMH U UCTIOIF30BAHUH JIIEKTPOHHOTO O0YUEHUS U TUCTAHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHH TMpH peanu3aluud 00pa30oBaTENbHBIX TMPOTPaMM B
(dbenepalbHOM TOCYJIapPCTBEHHOM OIOJKETHOM OOpa30BaTEIbHOM YUPEKICHUU BBICIIETO
obpazoBanust «Poccuiickuii  XMMHKO-TEXHOJOTHUECKU  yHuBepcuteT umenu JI.U.
MenaeneeBa», npuHsToe pemeHueM YueHoro coera PXTY um. J[.M. MenneneeBa ot
27.03.2020 r., nporokos Ne 9, BBeZicHHOE B AeiicTBUE Npuka3oM pexropa PXTVY um. [I.U.
MenaeneeBa ot 27.03.2020 Ne 29 OJ] [OnextpoHHbId pecypc]. Pexum nocrtyna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_ EOiDOT_2.pdf nara
obOpamenus: 15.04.2022);

— IlonoxxeHue o MpakTUYECKOM MOATOTOBKE 00yUaroumxcs B eiepalibHOM TOCy1TapCTBEHHOM
OrOPKETHOM 00pa30BaTEIHLHOM YUPEKICHUU BBICIIETO 00pa3oBanus «Poccuiickuii XumMuKo-
TeXHOJOTu4Yeckuil yHuBepcutetr umenu [[.M. MenneneeBay, NpUHATOE pEIICHUEM YUYEHOIO
coBera PXTY um. JI.M. Menaeneesa ot 25.11.2020, npotokon Ne 4, BBeieHO B AciiCTBUE
npukazom pekropa PXTY um. JI.U. MenneneeBa ot 26.11.2020 Ne 117 O/] [DnexkTpoHHbII
pecypc]. Pexum JOCTYyTIa:
https://muctr.ru/upload/university/departments/uu/local _doc/pologenie_prakt podgotovka 2
.pdf nara oGpamenus: 15.04.2022).

[Ipy ocBoeHMM JUCHMIUIMH M  MPaKTUK CTYIEHTHl JOJKHBI  HCIIOJB30BATh
UH(POPMALIMOHHbIE M WH(POPMALMOHHO-00pa30BaTEbHBIE PECYPCHl CIEAYIONUX MOPTAIOB U
CalTOB:

— Cucrema ¢eaepanbHbIX 00pa30BaTEbHBIX MOPTAIOB. CHCTEeMa OTKPHITOrO 00pa3oBaHMS.
Koncantunroseiit nenrp MOC OO PO [DOnextponnsii pecypc] — Pexum gocryna:
http://www.openedu.ru/ (nata o6pamenus: 15.04.2022).

—  Hudopmanmonnas cucrtema «EquHoe okHO noctyma k ob6pazoBarenbHbIM pecypcam». URL:
http://window.edu.ru/ (mara obpamenus: 15.04.2022).

—  ®3IIO: coorBerctBue TpedoBanusm PI'OC [Dnekrponnsii pecypc| — Pexum mocryna:
http://fepo.i-exam.ru/ (nara obpamenus: 15.04.2022).

1.3. O0mas xapakTepucTHKa NPOrpaMMbl DaKajaBpuara

Heabio nporpamMmsbl 6aKkaJaBpHATA SIBISICTCS CO3/IaHUE I 00YUAIOIIMXCS YCIIOBUH JUIS
npuoOpeTeHus HeOOXOIMMOTO AJIsl OCYIIECTBICHUS MPO(ECCHOHATBLHON 1eATEIbHOCTH YPOBHS
3HaHWI, YMEHHWH, HABBIKOB, OINbBITA MICSITEILHOCTH K TIOATOTOBKM K 3aIllUTE BBIMTYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

[Tomyuyenne oOpa3oBaHUs TIO TMporpaMMe OakamaBpuaTa JOMYCKAeTCsl TONBKO B
00pa3oBaTeNbHONW OpraHW3aIlMy BBICIIETO O0pa30BaHUS M HAYYHOM OpraHu3aiuu (mamee —
opraHu3arus).

OO6yueHue 1o mporpaMMe OakajiaBpuaTa B OpraHU3aIliy OCYIIECTBIISETCS B OUHOU (hopme
o0yuenus. O6beM mporpammsl O6akanaBpuaTta coctapiser 240 3aueTHBIX €AMHUI] (anee — 3.€.)
BHE 3aBHCHUMOCTH OT (opMmbl 0OydeHHs, MNPUMEHSIEMBbIX OO0pa30BaATEIbHBIX TEXHOJIOIHIA,
peanM3any MporpaMMbl OakalaBpuaTa € HUCIHOJIb30BaHMEM CETeBOM (DOPMBI, pean3aIiu
porpaMMsbl OakanaBpuaTta 1o UHIMBUIYaTbHOMY Y4eOHOMY IIaHYy, B TOM YHCIIE YCKOPEHHOMY
00y4YEHHUIO.

Cpox nomyueHust 00pa3oBaHus 10 MporpaMMe OakajiaBpuara:

O06bem mporpammbl OakajgaBpuaTa, pealn3yeMbli 3a OAWH Y4eOHBIH T/, COCTABISET HE
O6osmee 70 3.e. BHE 3aBHCHUMOCTH OT (OpMBI OOydYEHHs, MPUMEHSEMBIX OO0pa30BaTEIBHBIX
TEXHOJOTHH, peaau3aluu MpOorpaMMbl OakangaBpuara C HCIOIb30BAaHUEM CETEBOU (OPMBI,
peanu3anMy TporpaMMbl  OakajgaBpuaTa I10 HWHAUBUAyaJbHOMY Yy4eOHOMY IuUiaHy (3a
UCKITIOYCHHEM YCKOPEHHOTO 00yUYeHUs ), a IPU YCKOPEHHOM 00y4eHuH - He Oornee 80 3.e.

[Ipn peanuzanuu nporpammbl OakajlaBpuaTa OpraHu3alus BOpaBe MPUMEHSTH
3NIEKTPOHHOE 00YYEeHHE U JUCTaHIIMOHHBIE 00pa3oBaTeabHble TeXHOonoruu. [Ipu oOydenun ou ¢
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OTPaHUYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbsSI  3JIEKTPOHHOE OOydeHHe U JUCTaHIMOHHBIE
o0pa3oBaTeNbHbIE TEXHOJOTHH JOJDKHBI MPEAyCcMaTpHBaTh BO3MOXKHOCTH IpHEMa-Tepenadn
nH(pOpMaIUK B JOCTYITHBIX JIJIs1 HUX (popMax.
Peanuzanus nporpaMMsel OakaiaBpuaTa BO3MOXKHA C UCIOJIb30BAaHUEM CETEBOM (DOPMBI.
OOpazoBatenbHasi JEATENBHOCTh IO IMporpamMme OakanaBpuaTa OCYIIECTBISETCS Ha
rocynapcrBeHHOM s3bike Poccuiickoit denepanuu, e€cid MHOE HE OIPEIEICHO JIOKaIbHBIM

HOPMAaTHBHBIM aKTOM OpraHU3aLIUH.

CTpykTypa nporpamMmMsbl 6aKkajaBpHaTa BK/JIKYaeT 00513aTeIbHYIO 4acTh (0a30BY10)

H 4aCTh, GOPpMHUPYEMYI0 YUACTHHKAMH 00Pa30BaTeIbHbIX OTHOIIEHUI (BAPHATHUBHYI0). JTO

o0ecreynBaeT BO3MOXKHOCTh peau3alliil MporpaMMm OakallaBpHara, HMEIOIUX pa3IHyHYIO

HaIpaBJIeHHOCTH (MTpodiib) 0Opa3oBaHMs B paMKax OJHOTO HaIpaBJIEHUS MOJATOTOBKH (Hayiee —

HaNpaBJIEHHOCTH (MPO(UIIb) TPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOUT U3 CICTYIONTNX OJIOKOB:

— bmok 1 «/lucuummuael  (MOIyNH)», KOTOPBIA BKIIOYACT JUCHUIUIMHBI (MOIYJIH),
OTHOCsIMECA K 0a30BOI 4acTU MPOrpaMMbl, U JUCIHUIUIMHBI (MOYJIN), OTHOCSILIKECS K €€
BAPUATUBHOU YaCTH.

—  buox 2 «lIpakTuku», KOTOpBIH B TOJIHOM O0BbEME OTHOCHUTCS K BapUaTHUBHOM YacTH
MIPOTrpaMMBI.

—  bnok 3 «I"'ocymapcTBeHHass UTOTOBAsE aTTECTALM, KOTOPBIA B TIOJTHOM 00bEMe OTHOCHUTCS K
0a30BOIf YacTH MpOrpaMMBbl M 3aBEPIIACTCS NMPUCBOCHUEM KBATU(HUKAIMH, YKa3aHHOW B
MepeyHe CleuuaJbHOCTe M HalpaBlICHUM TMOJATOTOBKM  BBICIIErO  0Opa3oBaHMS,
yTBepKJIaeMOM MUHHUCTEPCTBOM 00pa3zoBaHus U Hayku Poccuiickoit ®eneparu.

CrpykTypa nporpammsbl 0aKajJaBpuara

O0Bem nporpaMmbl OakaaBpraTa
CrpykTypa nporpammsl 6akagaBpuaTa U ee OJIOKOB B 3aYETHBIX
eAMHULIAX
biok 1 JucrunauHbl (MOIYJIN) He MeHee 200
biok 2 ITpakTuka He meHee 20
bnox 3 ['ocynapcTBeHHast UTOroBasi aTTeCTALUS HEe MeHee 6
O0BeM porpaMmbl OakajiaBpraTa 240

B buok 1 «lucummuuael (MOIyJIN)» BXOAAT 00s13aTeNIbHbIE TUCIUIUIMHBI U TUCIUIUINHBI,
dbopMupyeMbie yaacTHUKaMU 00pa30BaTebHBIX OTHOIICHHA.

Jucrunmuael (Moayin) o gunocoduu, uctopuu (ucropuu Poccun, BceoOiei uctopun),
WHOCTPAaHHOMY SI3BIKY, 0€30ITaCHOCTH KU3HECATEIILHOCTH PEATU3YIOTCS B paMKaX 00s3aTeIbHON
yactu bnoka 1 «/luctummuabl (Moaynn)» mporpaMMbl OakanaBpuata. O0beM, COIEp)KaHHE H
MOPSIOK pealu3alui  yKa3aHHBIX AUCIHUIUIMH (MOMAYJEH) OMpENeNsoTCs OpraHu3amuen
CaMOCTOSITENIbHO.

[Iporpamma OakanmaBpuaTa o00€CHEUMBAET peAIN3ALUI0 JAUCHUIUIMH (MOIyJei) 1o
buznyecKoil KyJabType U CIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax broka 1 «/luciumniuas! (MOLynn)»;

B 00beMe He MeHee 328 akaJleMUYEeCKUX 4acoB, KOTOPbIE SBJISIOTCS 00513aTENbHBIMU IS
OCBOCHHUSI, HE TIEPEBOJISITCA B 3.€. M HE BKIIIOYAIOTCSI B 00hEM MTPOrpaMMbl OaKaiaBpuaTa, B paMKax
3JICKTUBHBIX AUCIUIUIHH (MOAYJIEH) B 0uHOM hopMe 00yUeHHS.

JlucuumuHel (MOIyNH) MO0 (PU3NYECKOM KYJIbTYpPEe W CIOPTY PEaTU3yIOTCS B IMOPSIIKE,
yctaHoBiieHHOM Opranmzauueit. st maBanuaoB u jgun ¢ OB3 Opranuzaius ycraHaBiIuBaeT
0COOBIN TTOPSIOK OCBOCHHSI TUCITUTUINH (MOYJEH) 1o (pU3UUIeCcKOr KyIbTYpe U CIIOPTY C YIETOM
COCTOSTHUS X 3/I0POBBS.

B bnok 2 «Ilpaktukay BXomar ydyeOHas M MPOU3BOJICTBEHHAS MPAKTHKH (Jlajiee BMECTE -
IIPAKTHKY).

Turmbl yueOHOM MPaKTUKHU:



- O3HAKOMUTEIbHAS TIPAKTHKA,;

- TEXHOJIOTrH4ecKast (MPOEKTHO-TEXHOJIOTHYeCcKasi) MPaKkTUKA.

Tunel NpON3BOICTBEHHON ITPAKTUKU:

- IKCIUTyaTalMOHHAS MTPAKTUKA;

— MPEIUTUIOMHAS TPAKTHKA.

[Ipu paspabotke mporpamm OakajiaBpuara OpraHU3alMs BBHIOMPAET THUIBI TMPAKTUK B
3aBUCHUMOCTH OT BHJIOB JICATEIHHOCTH, HA KOTOPHIE OPUEHTHPOBAHA MporpamMma OakanaBpHara.
Opranuzanus BIpaBe MPeIyCMOTPETh B IMporpamme OakajlaBpuaTa HHbIE THUIBI MPAKTHK
JoMoNHUTENbHO K YycraHoBieHHbIM PI'OC BO mno Hanpasnenuto noxaroroBku 15.03.02
TexHosornyecKue MaliMHbI U 000pyn0BaHue (YPOBEHb OaKkaaBpuara).

VYyeOHass ¥ (UIU) MPOU3BOJCTBEHHAS MPAKTUKU MOTYT TPOBOAUTHCS B CTPYKTYPHBIX
MOJIpa3/IeNIeHUsX OpraHu3alllu.

Jlis nmun ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI BBIOOP MECT MPOXOKIACHHUS
MPAKTUK YYUTHIBAET COCTOSTHUE 370POBbs U TPEOOBaHUS 1O JOCTYITHOCTH.

B biiok 3 «I'ocynapcTBeHHast UTOrOBasi aTTECTALUA» BXOMST:

BBIMIOJTHEHUE, TMOATOTOBKA K  MPOIEeAype 3alluThl W 3alluTa  BBITYCKHOM
KBaJTH(PHUKAIIMOHHOIN paboTBhI.

[IporpamMmsbl OakanaBpuarta, coAeprKallue CBEICHUS, COCTABIAIOIINE TOCYIaPCTBEHHYIO
TaiiHy, pa3pabaThIBAlOTCS U PEATM3YIOTCS C COOJIIOJCHHEM TpeOOBaHUM, MperyCMOTPEHHBIX
3aKO0HO1aTehLCTBOM Poccuiickoit denepannn 1 HOpPMAaTUBHBIME MTPABOBBIMU aKTaMH B 00J1aCcTH
3aILUTHI TOCYAAPCTBEHHOU TAHBI.

I[Ipu pa3paboTke mporpamMmbl  OakajlaBpuata oOOydaromuMcs  00ecTeunBacTCs
BO3MOXXHOCTh OCBOCHHUS 3JIEKTUBHBIX NUCHHUIUIMH (MOAYJNe) U (aKyJIbTaTUBHBIX IUCIUTUIAH
(Mofyei).

@DaKkynbTaTUBHBIC TUCIUIUIMHBI (MOIYJIHM) HE BKIIOYAIOTCS B OOBEM MPOTpPaMMBbI
OakanaBpuara.

B pamkax mnporpammbl OakanmaBpuara BBIICIAIOTCS O0s3aTelbHAas 4YacTh W YacTh,
dbopMupyemasi yuacTHUKaMu 00pa3oBaTeabHbIX OTHOIIEHUH. K 00s3aTenbHOM YacTH MporpaMMbl
OakanaBpuaTa OTHOCATCS JUCIUILIUHBI (MOAYJIH) U MPAKTUKH, o0ecrieunBaromue GopMUpOBaHUE
obmenpodeccnoHabHBIX KommeTeHIui, onpenensieMbix ®I'OC BO. B obs3arenbHyo 4dacThb
mporpaMMbl OakajgaBpuaTa BKIIOYAIOTCS, B TOM YHCIIE:

JTUCIUTIINHBI (MOAYJH), YKa3zaHHble B TyHKTE 2.2 PI'OC BO;

JTUCIUIUIMHBL (MOAYJIHM) TO (QU3NYECKON KyIbType U CIOPTY, peau3yeMble B PaMKax
broka 1 "/{ucturmuael (Mogyn)".

JlucuumiuHel (MOAYJIN) M IPAKTUKHU, oOecriednBaroniie (GOpMUPOBAHUE YHUBEPCAIBHBIX
komreteHnui, omnpeaensemMbix PIOC BO, a Takke mnpodecCHOHANBHBIX KOMIICTCHIIHH,
ompezaenseMbix OpraHu3anuell CaMOCTOSTENIBHO, MOTYT BKIIIOUAThCS B 0OS3aTENbHYIO YacTh
mporpamMmbl OakajaBpuata W (WJIM) B 49acTh, (OPMUPYEMYIO0 yYaCTHUKaAMHU 00pa3oBaTEIbHBIX
OTHOUIEHHUH.

O0bem 00s3aTeNbHONM YacTH 0e3 ydueTa o0beMa TOCyIapCTBEHHONW UTOTOBOM aTTECTAIlUU
JIOJKEH COCTaBIATH HEe MeHee 60 MpoIeHTOB 0011ero oobemMa nporpaMmbl OakagaBpuaTa.

Opranm3anys A0/DKHA MPEAOCTaBIIATh MHBaIUAaM U JmmaMm ¢ OB3 (o ux 3asBieHHIO)
BO3MOXHOCTh OOyueHHMs 1O TporpaMme OakanaBpHara, YyYUTHIBAIOUIEH OCOOEHHOCTH UX
NCUXO(U3UUECKOTO DPAa3BUTHS, WHIUBUIYAJIbHBIX BO3MOXKHOCTEW W TpU HEOOXOIUMOCTH,
o0ecrneunBaroNIel KOPPEKIUIO HAPYIICHU N Pa3BUTHUS U COLUATBHYIO aIalTAI[UI0 YKa3aHHBIX JIUILI.

Peanuzarus yactu (dacreii) mporpaMmbl OakajgaBpuaTa U MPOBEACHHUE TOCYIaPCTBEHHOM
UTOTOBOW aTTECTAllMU, B paMKaX KOTOPOH (KOTOPBIX) 0 OOYYArOMIMXCS TOBOMISTCS CBEICHUS
OTPAaHWYEHHOTO JOCTynma W (WIM) B YYEOHBIX IENAX MCIHOJB3YIOTCS CEKPETHBIE 00pasiibl
BOOPY>KEHUS, BOCHHOU TEXHUKHU, NX KOMIUICKTYIOIINE U3/IENUs, HE TOMYCKAETCs C TIPUMEHEHUEM
3IEKTPOHHOTO 00Yy4YEHHUsI, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI

1.4. TpeOoBaHus K NOCTyNAKIIEMY



TpeboBaHus K NOCTYHAIOUIEMY OIpPENCISAIOTCA (eaepanbHbIM 3aKOHOAATEILCTBOM B
oOmactu oOpa3oBanusi, B ToM uucie I[lopsakoMm mpuema Ha oOydeHHe MO 0Opa30BaTENbHBIM
nporpaMMmaM BBICHIEr0 OOpa3oBaHUS — MporpaMmMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMH
y4eOHBIH ro.

2. XAPAKTEPUCTUKA TPO®ECCHOHAJBHOM JESTEJIbHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnacts mnpohecCHOHANIBHOM JesTenbHOCTH U cepa mpodeccHoHaTbHON
JeATeTLHOCTH BBIMTYCKHUKOB, ocBouBIIUX OOII 6akanaBpuaTa, BKIIOUYALT:

25 PakeTHO-KOCMHMYECKask IPOMBIIIJIEHHOCTB;

40 CkBo3HbIe BUIBI MPOGHECCHOHATBHON JESITEIIBHOCTH B MPOMBIIIJIECHHOCTH (B cdepax:
TEXHOJIOTUYECKOT0 OOECIEYEeHUsI 3arOTOBUTEIBHOIO MPOU3BOACTBA HA MAIIMHOCTPOUTEIHHBIX
OPEINPUATHIX; TEXHOJIOIMYECKONH TMOArOTOBKM MPOU3BOJACTBA JI€Taled MAalIMHOCTPOCHUS;
MPOSKTUPOBAHUST MAIIMHOCTPOUTENBHBIX MPOU3BOJACTB, MX OCHOBHOTO W BCIIOMOTATEIHHOTO
000py0BaHUs, MUHCTPYMEHTAIBHON TEXHHMKH, TEXHOJIOTMYECKOH OCHACTKH; MPOEKTUPOBAHUS
TPAHCIIOPTHBIX CHUCTEM MAIIUHOCTPOUTEIBHBIX IPOM3BOJACTB; pa3pabOTKU HOPMATHUBHO-
TEXHUYECKOM M IIJJAHOBOM JIOKyMEHTAllUM, CHCTEMbl CTaHIApTU3allUd U CEepTU(UKALNU;
pa3paboOTKU CPEICTB M METOAOB HCIBITAHUNW W KOHTPOJISI KauecTBa MAIIMHOCTPOUTEIHHOM
MPOTYKIIUH ).

BBIyCKHUKKA MOTYT OCYHIECTBISITh MPO(PECCHOHANBHYIO NEATENHHOCTh B JIPYTHX
00JacTsax mpodeCcCHOHAIBHON IeATeTbHOCTH U (WiH) cdepax mpodhecCHOHATBHON ASSITEIPHOCTH
IIPH YCIIOBUU COOTBETCTBHSI YPOBHS UX 00pa30BaHUS U MOTYYCHHBIX KOMIIETCHITNH TpeOOBaHUSM
K KBamu(duKanuu paboTHUKA.

2.2 Tunel 3amay u 3amaud NPO(ECCHOHATLHON NEATEIbHOCTH, K KOTOPBIM TOTOBSTCS
BBIITYCKHUKH B pamkax ocBoeHus OOII GakanaBpuara:

- MPOEKTHO-KOHCTPYKTOPCKHUE;

- POU3BOICTBEHHO-TEXHOJIOTHUECKUE.

2.3 OObekTaMu MPOQPECCHOHATHHON NEATEeTHbHOCTH BBIMTYCKHUKOB, ocBomBIIMX OOII

OakanaBpuaTa, WM 00J1acThIO (001aCTsIMU) 3HAHUS SIBISIIOTCS

—  TEXHOJIOTMYECKHE MAIIUHBI U 000pYI0BaHHE Pa3IMUHbIX KOMIUIEKCOB;

—  TPOU3BOJCTBEHHBIE TEXHOJIOTMYECKHUE MPOLECChl, MX pa3paboTKka M OCBOCHHE HOBBIX
TEXHOJIOTHH;

— cpeacTBa UH(YOPMAILIMOHHOTO, METPOJIOIHYECKOro, TUAarHOCTUYECKOTO M YIPaBIE€HYECKOrO
o0ecrniedeHrs TEXHOIOTHUECKUX CHCTEM ISl JOCTHKEHHS KA4eCTBA BHITYCKAeMbIX U3/ICTUH;

—  HOPMATHUBHO-TEXHHYECKAas JOKYMEHTAIUs, CACTEMbI CTAaHIAPTU3AINN U CEPTUDUKALINN;

—  TEXHOJIOTMYECKas OCHACTKA U CPEJICTBA MEXaHU3AIMH U aBTOMATH3AIIUN TEXHOJIOTUYECKUX
MPOLIECCOB, BaKyyMHbIe U KOMIIPECCOpPHBbIE MAIMHBI, THAPABINYECKHE MAIIHHBI,
THIPOTIPUBO/IBI M TUAPOITHEBMOABTOMATHKA,;

—  CpEeICTBa MCIBITAHUI M KOHTPOJIS Ka4eCTBA TEXHOJIOTHUYECKUX MAIIMH U 000pyIOBaHUSI.

3 CTPYKTYPA IPOT'PAMMbI BAKAJIABPUATA

Conepxanne u opraHuzanus oOpasoBaresbHOro mporecca npu peanuszanuun OOIT
BBICIIETO  OOpa3oBaHMsi — 0OakajaBpuaT TI0  HampaBlieHHIO moAarotoBku  15.03.02
TexHoornyeckne MalIMHbI M 000PYAOBAHHE PETTIAMEHTUPYETCS:

- y4eOHBIM IIJIAHOM,;

- KaJIeHJapHBIM y4eOHBIM IpaduKoM;

- pabouumu nporpaMmMaMu JUCHUTUIMH (MOayIiei);

- pabouuMM porpaMMaMy MPaKTHK;

- MPOrpaMMOM TOCYIapCTBEHHON UTOTOBOM aTTECTAILINY;



- (bOHI[aMI/I OLICHOYHBIX CpGI[CTB;

— METOJIMYECKMMH YKazaHuAMH 1o cootBeTcTBYronel OOIT;
- paboueii mporpaMMoil BOCTIUTAHUS;

- KaJICHJIApHBIM TJIAHOM BOCITUTATEILHON pabOTHI.

3.1 Y4eOHnblii mu1an

VYuebnsrii iian OOIT GakanaBprara BKIIOYAET EPEUSHb TUCIUILINH (MOIYJICH ), IPAKTHK,
aTTECTAIMOHHBIX HCIBITAHUN TMPOMEKYTOYHOM M TOCYIAPCTBEHHOW HMTOTOBOM aTTECTallHU
00yyJaromuxcs, Ipyrux BUAOB Y4€OHOH IESITENbHOCTH C YKa3aHHEM UX oO0beMa B 3aueTHBIX
€MHMIIAX, TOCIE0BATEIbHOCTH U paCHpeeNICeHUs 0 MepruoiaM 00ydeHHUs; BbIesseTcs] 00beM
KOHTAKTHOM paboThl OOydarommxcsi ¢ mpernojaaBaTeneM (MO BHUAaM Y4YeOHBIX 3aHATHH) U
CaMOCTOSITEIbHOW PabOThl OOYyYalOImMUXCs B aKaJIeMHYECKUX (aCTpOHOMHYECKHMX) dacax. Jlims
KaXI0M TUCHUIUIMHBI (MOIYJIsl) U NMPAKTUKU yKa3blBaeTcs (popMa MpOMEKYTOUHOW aTTecTalllu
oOyyJaronuxcs.

Y4eOHbIi M1aH MPECTAaBICH B PUIIOKESHHUU.

3.2 KanennapHblii yueOHbIi rpadpuk

ITocnenoBarenbHOCTh peanu3alliy MporpamMmbl OakajaBpuara MO TOAAM M CEMECTpaMm
(BKJIIOUAs TEOpETUYECKOE 00yUeHHe, MPAKTUKH, TPOMEKYTOUHBIE M TOCYAaPCTBEHHYIO HTOTOBYIO
aTTeCTaIlM1, KAHUKYJIBI) IIPUBOJIUTCS B KAJICHIAPHOM yueOHOM rpaduke.

Kanennapuseiii yueOHBIH rpa K MpeACcTaBIeH B MPUIOKEHUH.

3.3 Paboune nporpaMMsbl IUCHHMILIMH (MOYJIei)
B OOIl 06akamaBpuiata B NPUIIOKCHUH TPEJICTABICHB BCEe paboune MporpaMMbl
TUCITUTLIAH (MOIYTIEH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeycMaTPUBAET TOCTATOUYHBIN A (DOPMUPOBAHMS, 3aKPETUIICHUS 1
pa3BUTHS NMPAKTUYECKUX HABBIKOB M KOMIETEHLUH 00beM mpakTuku. IlpakTuka mpencraBiser
coboii BuJ y4YEOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHUEHTUPOBAHHBIX Ha MPOQeCcCHOHATHHO-
NPaKTUYECKYI0 MOJATrOTOBKY oOyuaromuxcs. IIpakThka 3akperuisier 3HaHUS HM  YMCHHA,
npuodperaeMble 00YUYaIOLIUMUCS B PE3yJIbTaTe OCBOCHUS TEOPETHUECKUX KYpPCOB, BbIpadaThIBaeT
NPAaKTUYECKHE HABBIKM U CIOCOOCTBYET KOMIUIEKCHOMY (DOPMHPOBAHUIO YHHBEPCAIbHBIX,
obmenpodecCHoOHATBHBIX, MPOPECCHOHAIBHBIX KOMIETSHIMN oOyuatommxcsa. [IporpamMmsl
HNPAKTUK IPUBEICHEI B [IPUI0KEHUU.

[Tpu peanuzanuu OOII 6akanaBpuaTa mpeaycCMaTpUBAIOTCS CIECITYIONINE BUIBI TIPAKTHK:

- VYyeOHast IpaKTHKa: 03HAKOMUTEJIbHAS MPAKTHKA,

— VYyeOHas mpakTHUKa: TEXHOJIOTHYECKas (MTPOCKTHO-TEXHOJIOTHYECKas) IPAKTHKA,;

- [Ipou3BocTBEHHAs MPAKTHUKA: SKCILTyaTallUOHHAs MPAKTHKA,

- [Ipou3BocTBEHHAs IPAKTHKA: HAYYHO-UCCIIE0BaTeIbCKas padoTa.

[Tpaktuka ocymectsisercs B PXTY um. /.. Menneneesa u (in) Ha NPEANPHUATHSIX, C
KOTOPBIMH 3aKJTFOUEHBI IOTOBOPHI O MPAKTHYECKOM MOATOTOBKE.

3.5 IIporpamma rocyaapcrBeHHoii utorosoi arrecranuu (I'MA)

IIporpaMMa rocyaapcTBEHHOM MTOrOBOM aTTecTauuu sBisierca npuioxeHueMm k OOII
OakanaBpuara.

B rocynapcTBEeHHYI0O HUTOrOBYIO aTTECTALMI0 BXOJAT BBIIOJHEHUE, IOATOTOBKA K
IpoIeype 3alUThl M 3al1Ta BBITYCKHON KBATU()UKALMOHHON pabOTHI.



3.6 ®onx ouenouynbIx cpeacrs (POC)

®OC cozmaercs B coorBercTBUU ¢ Tpeboanmsmu DPIOC BO s arrecranuu
oOydJaroluxcsi Ha COOTBETCTBUE UX YYEOHBIX JOCTH)KEHHH MOATAHBIM TpeOOBaHUSAM
coorBercTBytomeil OOIl OGakanmaBpuaTa Ui MPOBEACHUS TEKYILIETO OIICHHWBAaHUS, a TaKXke
MPOMEXKYTOUYHOU artectanuu odydaromuxcsi. DOC sBISETCS] COCTAaBHON YacThI0O HOPMATHBHO-
METOAMYECKOT0 00ECIeUYeHUs] CUCTEMbI OLIEHKM KauecTBa ocBoeHMs oOywarommumucs OOII,
BxoauT B coctaB OOII 6akanaBpuara.

®OC — KOMIUIEKT METOJIMYECKUX MaTepHaioB, HOPMUPYIOLIUX MPOLEAYPHI OLICHUBAHUS
pe3ynbTatoB  OOydeHus, T.e. YCTAHOBJIEHHUS  COOTBETCTBUA  Y4EOHBIX  JOCTHUKECHHM
3alJIaHUPOBAaHHBIM pe3yibTaraM oOydenus u TpeOoBanusMm OOIl OakanmaBpuaTa, paboumx
MporpamMM JAUCITUIUIAH (MOYJICH) U TIPAKTHUK.

®OC chopMupoBaH HA OCHOBE KITFOYEBBIX MPUHITUTIOB OICHUBAHUS:

—  BaJUJHOCTU: OOBEKTHI OLICHKH JOJDKHBI COOTBETCTBOBATDH MTOCTABJICHHBIM IIEJISIM O0YYCHHUS;

—  HAQJAEKHOCTU: UCIOJB30BAaHUE €IUHOOOPA3HBIX CTAHAAPTOB U KPUTEPUEB AJISi OLIEHWBAHUS
JIOCTHIKCHUH;

— OOBEKTUBHOCTHU: Pa3HbIEe OOYYarOIIUECs JOJDKHBI UMETh paBHbIC BO3MOXXHOCTH JTOOUTHCS
ycrexa.

®OC no gucuumuimHaM, npaktukam, ' MA npuBeneHsl B IPUIOKEHUH.

WuBanuaaM u n1uiiaM ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3710POBbsI (IIO X 3asIBJICHHMIO)
IPEIOCTaBIISCTCS BO3MOXKHOCTh 00yueHust no OOII 6akanaBpuara, yauTHIBAIOLIEH 0OCOOCHHOCTH
UX TMCUXO(U3UUECKOTO Pa3BUTHSI, WHAMBHAYAIbHBIX BO3MOKHOCTEH M, MPH HEOOXOIMMOCTH,
o0ecreunBaroIeil KOPPEKINIO HApYILIEHUH Pa3BUTHS U COLMATBHYIO aIallTalHIo.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS
PabGouast mporpamMma BocmuTaHMs, pa3paboTaHHAas W YyTBEpXKACHHas o0Opa3oBaTeIbHOMN
OpraHu3aleif, OompeAenseT KOMIUIEKC OCHOBHBIX XapaKTePHCTUK OCYIIECTBISEMON B
00pa3oBaTeNbHONM OpraHU3allMd BOCHMUTATEIBHOW pabOThI MO COOTBETCTBYIONIEH OCHOBHOM
00pa3oBaTeNbHON IPOTrpaMMme:
—  LIeJb, 33]]a41, OCHOBHBIE HAIPABJICHUS  TEMbI BOCIIUTATEIHHON paboTHI;
— BO3MOXHBIE (OPMBI, CpPEICTBA M METOAbl BOCIHMTAaHUS, BKIIOYas HCIIOJIb30BaHUE
BOCIHUTATEIHHOTO MOTEHIIMAJIA TUCHUIUTHH (MOTyJiei);
— TOIXOAbl K WHAMBHIyaM3allUd COJAEPKAHUS BOCIUTAHUS C Y4YeTOM OCOOEHHOCTeH
o0yJaromuxcs;
— mokazarend A(PQPEKTUBHOCTH BOCIHUTATENBHOW pabOThl, B TOM YHCIE IUIAHUPYEMbIe
JUYHOCTHBIE PE3YJIbTaThl BOCIUTAHUS, U UHbIE KOMITOHEHTHI.

3.8. KasiennapHplii VIaH BOCIUTATEJIbHOM Pad0ThHI

Kanenpmapuelii 1utaH BOCIHTATENbHOM pabOThl, pa3pabOTaHHBIA W YTBEP>KACHHBIN
00pa3zoBaTeNbHON OpraHU3aIMeH, COACPKUT KOHKPETHBIH MEpPEeueHb COOBITUNA W MEPONPHUSTUN
BOCIIUTATEILHON HAINPaBIECHHOCTH, KOTOPbIE OPraHU3YIOTCS U MPOBOJATCS 00pa30BaTENbHOU
opraHuzanueil u (W) B KOTOpPHIX oOpa3oBaTelbHAas OpraHu3alMs MPUHUMAeT ydacTHe, B
COOTBETCTBUH C OCHOBHBIMU HAIPaBJICHUSMHU U TEMaMHU BOCIIUTATEIbHON PabOThI, BEIOpAHHBIMU
dbopMamu, cpecTBaMH U METOJIaMU BOCTIUTAHHUS B yUeOHOM TOY WM MEPHOJE O0yUEHUS.

4 PE3YJBbTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN OXUZAeMBI pe3ynbTaT oOpa3oBaHHUs MO 3aBepuieHun ocBoeHus OOIL
OakanaBpuaTa OIpeaessieTcss MNpPUOOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHUHUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TIPUMEHSTh 3HAHUWS, YMEHHUS, HABBIKM M JIMYHBIC Ka4eCTBA B COOTBETCTBUU C
3aJauaMy podeccnoHaNbHOM 1eATeTbHOCTH.

B pesynaprare ocBoenmsi OOIl OakamaBpuaTa y BBINYCKHHUKA JIOJDKHBI  OBITH
c(hopMUpPOBaHBI YHUBEPCATBHBIE, 001IepodecCHOHATBHBIC U TPO()ECCHOHATBHBIC KOMITETCHITHH.

Breimyckuuk, ocBousimii OOIL, nomken 001anaTh ClIeyOIIMMHA KOMIIETEHITUSIMHU.



4.1 YHI/IBepcaJIBHLIe KOMIICTCHIUH BLINYCKHUKOB M HHAUKATOPbI UX TOCTHKCHUS

HaumenoBanue kateropun | Kon u HanMmeHoBanue | Koa u HamMeHOBaHHWE MHAMKATOpA JOCTHXKEeHHS YK

(rpymmbi) YHUBEPCAIbHBIX | YHUBEPCATbHON KOMIIETEHIIMU

KOMIIETEHIIUH BBIMTYCKHHKA

CucremHoe u kputnueckoe | YK-1. Crocoben | YK-1.1 3nHaer MeToapl NOWCKA, KPUTHYECKOTO aHAIM3a W CHHTE3a

MBIIIJICHHUE OCYIIECTBIISATH MOUCK, | UHPOPMAIIK, TPUMEHEHHUS CUCTEMHOTO MOX0/1a, OCHOBAaHHOT'O HA HAYYHOM
KPUTHYECKHI aHATN3 ¥ CHHTE3 | MUPOBO33PEHHH MPH PEIICHUHN 331a4 MPo(ecCHOHABHOMN NeSTeThbHOCTH
nHpopmanuu, npumeHsATh | YK-1.2 YMeer HaxoauTh W KPUTHYECKH aHAIM3UPOBATh HWH(OpMaIio,
CUCTEeMHBI  TOJXOA  JUIsl | HEOOXOAUMYIO JJIs PelIeHuUs 3a1a9 Mpo(hecCHOHATLHOM e TEIbHOCTH
pelieHus noctaBiieHHbIX | YK-1.3 Brnageer HaBbIkaMH pacCMOTPEHHSI BO3MOKHBIX BAPUAHTOB PEIICHUS
3aj1a4 3a/1a4u, OLICHUBAHUSI UX JOCTOMHCTB U HEJJOCTATKOB.

Pazpabotka u peanuzanus npoektoB | YK-2. Cnocoben omnpenensats | YK-2.1 3Haer npaBuiia © YCIOBHOCTH TPH BBITIOJTHEHWH KOHCTPYKTOPCKOM
Kpyr 3adad B  paMKax | JOKyYMEHTallUU MMPOEKTa
MOCTaBJICHHOMN enu u | YK-2.2 Ymeer onpeaensTs crnocod pemeHruss KOHKPETHOW 3a7auu MPOCKTa,
BBIOUpATH ONTUMAaJbHBIC | BEIOUpas ONTHUMAIBHBIN CHOCOO0 W HMCXONsS M3 JCHCTBYIONIMX MPaBUI U

CHOCOOBI UX PEIIEHUs], UCXO
U3 JCUCTBYIOLIUX IIPABOBBIX
HOpPM, HMEIOLIMXCS PECYPCOB
Y OTpaHUYCHUN

TPAaHUYHBIX YCIIOBHA TP BBINOJHEHHH TIPOCKTHOM JOKYMEHTallUH |
UMEIOIIUXCS PECYPCOB U OTPAaHUUEHUIN

VYK-2.3 Bmanmeer cmocofamMyu W TpueMaMH H300paKEHUS AJIEMEHTOB
XMMHUYECKOT0 00OpYJIOBaHUS B OJHOU M3 rpadMUecKuX CHUCTEM, HaBBIKAMU
MIPOSKTUPOBAHUS IPOCTCHIIINX AMMAPaTOB XMMUYECKON IPOMBIIIICHHOCTH

Komangnast pabota u TuaepCcTBO

YK-3. Crocoben
OCYIIIECTBIISITh COLIMAJIbHOE
B3aMOJIENCTBUE u

peau30BBIBaTh CBOIO POJIb B
KOMaH/1e

VK-3.1 3HaeT OCHOBHBIE TUMBI COIUAILHBIX B3aUMOAEUCTBUNA U COLIHAIBHO-
IICUXOJIOTUYECKUE KPUTEpUU 3(PPEKTUBHOCTH YIIPABIEHHS KOJJIEKTUBOM
VYK-3.2 YmMmeer B3aMMOAEHCTBOBAaTh C IPYIMMH WIEHAMU KOMaHJbI, B TOM
qHcJIe y4acTBOBATh B 0OMEHE MH(pOpMaLnell, 3HAaHUSIMH U OIIBITOM

VYK-3.3 Brageer cnoco6amu MOTHBAIMH YWICHOB KOJUIEKTHBA K IUYHOCTHOMY
1 TPO()EeCCHOHAIIBHOMY Pa3BUTHIO

KommyHnukanus

YK-4. Criocoben
OCYIIECTBIISATH JIEJIOBYIO
KOMMYHHUKAIMI0 B YCTHOU U
NMMCbMEHHOW  gopMax  Ha
roCyJJapCTBEHHOM SI3bIKE
Poccuiickoit  ®Penepanuu  u
WHOCTPaHHOM(BIX) sI3bIKE(aX)

VK-4.1 3Haer OCHOBHbIE TIpUEMBl M METOABI pedepupoBaHus u
AaHHOTHPOBAHUS JIMTEPATyphl IO CHEUUAIBHOCTH, INPUEMBI PabOThl C
OPUTMHAJIBLHOM JINTEPATypOH IO CIIELUAIBHOCTH

YK-4.2 Vmeer wucnonp3oBaTh HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH NP MOUCKE HEOOX0IUMON MH(OpMAIK B TPOLIECCEe PELICHUS
CTAaHJApPTHBIX KOMMYHUKATHBHBIX 33Ja4 Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKAaX
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VK-4.3 Bnazgeer BeieHUEM JIEIOBOW IMEPENUCKU C YYETOM OCOOCHHOCTEH
CTUJIMCTUKHM O(QUIHMAIBHBIX M HEO(PHUIMAIbHBIX IMUCEM, COLUOKYJIBTYPHBIX
paznmuunii B ¢opmare KOPPECIOHIEHIMM Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3bIKaxX

MexKynpTypHOE B3aUMOIECUCTBUE

YK-5. Crniocoben
BOCIIPHHUMATh
MEXKYJIbTYPHOE
pasHooOpa3ue oOImecTBa B

COLMAIBHO-UCTOPHYECKOM,
THYECKOM U (prtocopckom
KOHTEKCTaX

VK-5.1 3HaeT 3THO-KyJbTYpHBIE M COLMAIBHO-IIOJIUTUYECKUE IPOLIECCHI
CTaHOBJICHUSI POCCUHCKOMN TOCYJapCTBEHHOCTH

VK-5.2 VYmeer mnoHuMaTh U aHAJIU3UPOBaThb MHPOBO33PEHUYECKHUE,
COLIMAJIbHBIE U MHIUBHyaJIbHBbIE IPOOIEMbI COBPEMEHHOM KU3HU

VK-5.3 Brnageer HaBblkamMu (GHIOCO(CKON KyIbTypbl Ul BBIPAOOTKU
CHCTEMHOTI'0 IIeJIOCTHOTO B3IVIs1/1a HA JEHCTBUTENIBHOCTh

CamoopraHu3aiusi 1 caMOpa3BHTHE
(B TOM umcIe 310pOBhecOEpEIKEHNUE)

VK-6. CrnocobeH ympaBisTh
CBOUM BpPEMEHEM,
BBICTpauBaTh u
pEaM30BBIBATh  TPACKTOPHIO
caMOpa3BUTHS Ha  OCHOBE
NOPUHIUIIOB 00pa3oBaHus B
TEUEHUE BCEU KU3HU

VK-6.1 3Haer coIuManbHO-NICUXOJIOTUYECKUE TEXHOJIOTUM Pa3BUTHUS U
CcaMOpa3BUTHUSA

VYK-6.2 VYmeer KpuTHuYeCKH OlLICHHBaATh 3()(PEKTUBHOCTH HCIOIH30BAHHS
BpeMeHI/I nu ;[pyrI/Ix peCprOB HpI/I peI_HeHI/II/I IIOCTABJICHHBIX 3a1a4

VYK-6.3 Bnageer mnpuemamMu aHaidu3a COOCTBEHHBIX JICHCTBUH IIpPH
YIIPaBICHUU KOJUIEKTUBOM U IIPH CaMOOpPraHU3aluu

CaMoopraHuzanusi 1 caMOpa3BUTHE
(B TOM umCIIE 310pOBbeCcOCpPEIKEHUE)

VK-7. Cnocoben
MOJIJICP)KUBATH JTOKHBII
YPOBEHb buznueckoit
ITOJATOTOBJIEHHOCTH JUIST
oOecrieueHHUsT  MOJHOLIEHHOM
COLIMaIbHOMN u
npohecCHOHABLHOM
JIEATEILHOCTH

VYK-7.1 3naer poisib u 3HaueHHE U3NUECKON KYJIBTYPHI B )KU3HH YeJIOBEKA U
oOmiecTBa; BUAbl PU3NYECKUX YIPAKHEHUN; HAYYHO-TIPAKTHUYECKUE OCHOBBI
(bu3MUECKO# KyIbTYphI U 3I0POBOTO 00pa3a KU3HU

VYK-7.2 VYmeer wucnonb3oBaTh OCHOBBI (PU3UYECKOW KYJIbTYpBI IS
OCO3HAHHOTO BBIOOpA 3J0POBbECOEPETAIOIINX TEXHOJOTHH C Y4eToM
BHEUIHMX M BHYTPEHHUX YCJIOBHHA peanu3aluu npodeccuoHanbHOM
NEeSATEIbHOCTH

VK-7.3 Brnageer cpeacTBaMM W METOJAAMHU  YKPEIUIEHUS 3J0pPOBbS,
(U3MYECKOTO CaMOCOBEPIICHCTBOBAHUS, JOJKHBIM YPOBHEM (DHU3UUECKOMH
MOATOTOBJICHHOCTH JJIi  OO€cliedeHHs] IOJHOLICHHON COLMAIbHOW U
npodeccoHABbHOM eI TENbHOCTH

YK-7.4 YMmeeT ucnosib30BaTh CPEICTBA U METOIbI (PU3MUECKOTO BOCTIUTAHHS
TUISL po¢eCcCHOHATBHO-TUYHOCTHOTO pa3BUTHS, ¢du3nveckoro
CaMOCOBEPILIEHCTBOBaHUs, (OpMHpPOBaHUS 3A0pPOBOTO o00pa3a U CTHIA
JKU3HHU.
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VK-7.5 Bnaneer cpencrBaMu M METOAAMU YKPEIJIEHUS WHIUBUIYaJIbHOIO
310pOBbS TUIA o0ecrieueHus MOJIHOLIEHHOU COLIMaIbHOMI U
npodecCHOHATILHON IeATEIIHOCTH.

be3omacHOCTH KU3HEACATCIbHOCTH

VYK-8. CnocobeH co3naBaTh U
MO/IEPKUBATH B
IIOBCEIHEBHOM JKU3HH U B
npohecCHOHATBLHOM
EeATEILHOCTH Oe30macHbIe
YCIIOBHS KU3HEACSATEIBHOCTH
JUIL COXPAHEHUs] MNPHUPOTHOU
CpeIIbL, obecrnieyeHus
YCTOHYUBOTO pa3BUTHS
o0miecTBa, B TOM YHUCIIE TPU
yrpo3e W  BO3HUKHOBECHUH
YpE3BBIYANHBIX CHUTYyallUd U
BOEHHBIX KOH(QJIMKTOB

VYK-8.1 3naer xapakTep BO3JEHCTBHS BpPEAHBIX M OMACHBIX (PAaKTOpPOB Ha
YeNoBeKa M MPUPOIHYIO CPEy, METOJIbI 3alUThl OT HUX MPUMEHHUTEIHHO K
cdepe cBoeit mpodeccHoHATbHON AeATENTPHOCTH

VK-8.2 VYmMeer BBIBIATH M YCTPaHATh MNpOOJIEMBI, CBSI3aHHBIE C
HapyUICHUSIMH TEXHUKHU 0€30M1acHOCTH Ha paboyeM MecTe MPUMEHUTEIHHO K
cdepe cBoeil mpodeccHoHanbHON ASSITETFHOCTH

YK-8.3 Bmanmeer cmoco6amMu M TEXHOJIOTHSIMU 3allUThI B YPE3BBIYAMHBIX
CUTYaIUSX U B YCIOBUSX BOGHHOTO BPEMEHHU

NHK03MBHAsS KOMIICTEHTHOCTD

VK-9. Cnocoben
HCIOJIL30BATh 0a30BbIE
nedeKTONIOTHIeCKUe 3HAHUS B
COLIMaIbHOMN u

npodeccnoHaIbHOM cepax

VK-9.1. 3Haer ¥ mOHMMAaeT 0COOEHHOCTH IIOBEIECHUS WIEHOB KOJUIEKTHBA C
OTpaHUYCHUSIMU T10 3JI0POBBIO

VK-9.2 VYmMmeer B3aMMOJEHCTBOBAaTHL C
OTPaHUYCHUSIMU T10 3JJ0POBBIO

YK-9.3 Brnageer npuemMaMu aHaian3a COOCTBEHHBIX NEHCTBUI MPHU OOLICHUH
C WIEHAMHU KOJUICKTHBA C OTPAaHUYEHHUSIMH T10 3I0POBHIO

YJICHaAMH KOJIJICKTHUBa C

DKOHOMMYECKAsl KyJIbTypa, B TOM
yrciie GpuHAHCOBAs IPaMOTHOCTh

YK-10. CriocobeH npuHUMAaTh
000CHOBaHHbIE
SKOHOMHYECKUE pEIICHUs B

VYK-10.1 3Haer OCHOBBI 3KOHOMHYECKOW KYJIBTYpHI,
(hMHAHCOBOW IPAMOTHOCTH
VYK-10.2 Ymeer ucnonb30BaTh 3HaHHS OCHOB 3KOHOMHUKHU IpU NPUHATHH

B TOM 4YHCIC

pa3IMYHbIX 00s1acTsX | 00OCHOBAHHBIX PEIICHUH B Pa3IMYHbIX 001ACTAX JAESITEIbHOCTH
KUZHEACATEIIBHOCTH VK-10.3 Biageer HaBbIKaMH BbIOOpa 3KOHOMHYECKH OOOCHOBAaHHBIX
peLIeHHH B Pa3JIMYHbIX 00JIACTSIX )KU3HEACSITEIbHOCTH
['paxxnanckas no3uuus VK-11. Crnoco6en | YK-11.1 3Haer npaBoBbie HOPMBI, POPMUPYIOITHE HETESPIIUMOE OTHOIIICHHE
(GopMHpOBAaTE  HETEPHHUMOE | K KOPPYNLIMOHHOMY OBEJCHUIO
OTHOLLIEHHE k| YK-11.2 ~ VYmeer  peanu3oBbIBaThb  HETEPIIMMOE  OTHOLIEHHE K

KOPPYHNIMOHHOMY MOBEICHHUIO

KOPPYIIIMOHHOMY MOBEICHHUIO B pPa3INUHbIX chepax AesaTeIbHOCTU
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VK-11.3 Bnaneer meronamu (OpMHUPOBAHHUS HETEPIIUMOIO OTHOIICHUS K
KOPPYILHOHHOMY NOBEICHUIO

4.2 O6menpodeccnoHalbHble KOMIIETEHIIUM BHINYCKHUKOB H MHIUKATO

bl UX JOCTHIKCHUSA

OIIK-1. Cnocoben MPUMEHSTh €CTECTBEHHO-HAy4YHbIE u
OGI_I_ICI/IH)KeHepHBIC 3HaHusA, MCTOJAbI MATCMATHYCCKOI'O aHaJinu3a Hu
MOJIETTUPOBaHUS B IPO(HECCUOHATILHOM e TEIbHOCTH

OIIK-1.1. 3HaeT npuUHUOUNBI MaTEMAaTHYECKOTO MOJCIUPOBAHUSA U
MIPUEMBI aHATTN3a CII0XKHBIX TEXHUYECKIX 00BEKTOB

OIIK-1.2. YMeeT co3maBaTh BajlWIHbIE MaTeMaTHYECKHE MOJIEIU Ha
OCHOBE HMHTEPHPETALUU PE3YyJIbTaTOB HATYpPHOIO M TEOPETUUYECKOTO
JKCTIEPUMEHTA

OIIK-1.3. BnageeT npukiaJHbIMU YUCICHHBIMH METOAAMH IIPU CO3/ITaHUN
MaTeMaTUYeCKUX MOJENICH MaIlliH, TPUBOJIOB, 00OPYIOBAHUS, CHUCTEM,
TEXHOJIOTHYECKUX MPOIECCOB

OIIK-2. CriocoOeH mpUMEHSITh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEJICTBA
MOJTyYeHUs, XpaHEeHus, nepepaboTku WH(GOpPMAIMK TPU PEIICHUH 3a/1a4
poeCCHOHATBHON IEATETLHOCTH

OIIK-2.1 3Haet u cobaro1aeT HOPMBI HHPOPMAITMOHHOM 0€30TTaCHOCTH B
po(hecCHOHATLHON IEATEIILHOCTH

OIIK-2.2 VYwMmeer pemiatb WHXEHEPHO-TEXHUYECKUE 3aladyd W 3aJayud
BBIUMCIUTENIFHOM  MaTeMaTUKH C  MPUMEHEHHUEM  COBPEMEHHBIX
MPOrPaMMHBIX KOMIUIEKCOB U SI3bIKOB IPOrPaMMUPOBAHUS

OIIK-2.3 Bnageer cOBpeMEHHBIMUA HMH()OPMALUOHHBIMU TEXHOJIOTUSIMHU
pHu cOope, aHaln3e, 00padOTKe U NMPEACTABICHUH HHGOPMAITIHI

OIIK-3. CnocoGeH ocymecTBIATh TPOPECCHOHATIBHYIO IESITEIIBHOCTD C
YU4CTOM 3KOHOMHUUYCCKHX, SKOJIOTHYCCKUX, CONUAIIbHBIX OFpaHI/I‘-IeHI/Iﬁ Ha

OIIK-3.1 3HaeT W TNOHMMAaeT OCOOEHHOCTH TIOBEICHUSI WHIKEHEPHO-
TEXHUYECKOT'O IIEPCOHAJIA IIPOMBIIUICHHBIX IIPEANIPUATAN

BCEX ATanax >KM3HEHHOTO YPOBHS OIIK-3.2 Ywmeer KCIOJIb30BATh COBpPEMEHHBIE COIIMAJIbHO-
TMCUXOJIOTHYCCKUC TCXHOJIOTUHU YIIPABJICHUS KOJIJIICKTUBOM
OIIK-3.3 Bmameer mnpuemamMu  d(PGEKTUBHOTO  OCYIICCTBICHUS
npodecCHOHATILHOM JIeTEIbHOCTH B TPYAOBOM KOJIJICKTHBE
OIIK-4. Cnocoben mnoHMMaTh TpUHIUIE padboTel coBpemeHHBIX | OIIK-4.1  3Haer ocobeHHOCTM  TpUMEHEHHUS  HMH(POPMAIMOHHO-
I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH U HUCIOJIB30BaTh UX AJIg pCIICHUA 3a1a4 | KOMMYHUKAITUOHHBIX TEeXHOJIOTUH npu IMPOBCACHUN Hay4YHBbIX
poeCCUOHATBHON IEATETLHOCTH HCCIENOBaHUN

OIIK-4.2 VYmeer WUHTErpupOBaTh COBPEMEHHBIE HH()OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIC TEXHOJIOTHH B IPO()ECCHOHATILHOM JCSITEIIBHOCTH
OIIK-4.3 Bnaneer HaBBIKAMH HCIIOJIb30BaHUSI rI100aIbHBIX
WH()OPMAIMOHHBIX PECYpPCOB MPU OPTaHHU3AIMU U MPOBEJICHUN HAYIHO-
HCCICA0BATCILCKON IeITEIbHOCTH
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OIIK-5. Cnocoben  paboraTh ¢  HOPMAaTHBHO-TEXHHYECKOU
JTOKyMEHTAIlMEeH, CBSI3aHHOH ¢ MPOGeCCHOHANBHOU NEATEIbHOCTHIO, C
Y4€TOM CTaHAApPTOB, HOPM U IIPaBUII

OIIK-5.1. 3naeT TpeOOBaHUS aKTyaJbHOH HOPMATUBHOM TOKYMEHTAIINH,
COBPEMEHHYI0 HAyuYHYI0 M TEXHHUYECKYI0 HH(OpMAIMIO MO TeMaTHKe
IPOBOJUMBIX UCCIIEAOBAHUH U pa3paboTOK

OIIK-5.2. YmMeer paspabaThiBaTh TUIaHBI, METOJUYECKHE MPOTPAMMBI
nposeaeauss HUOKP u(unu) ux 3nemMeHTs

OIIK-5.3. Bnageer nmpueMaMu aHaiv3a M TEOPETUUYECKOTO OOOOIICHUS
HAYYHOM M TEXHUYECKOH WH(POpPMAIlMK, COBPEMEHHBIMU METOJIaMH,
CPEICTBAMU U HAWIYYIIUMU NMPAKTUKaMH TUTAHUPOBAHUSI, OPTaHU3aIMH U

nposeaeaust HUOKP
OIIK-6. Cnocoben pemath ctanmapTHbie 3amauu npodeccuoHanbHor | OIIK-6.1. 3HaeT 0COOEHHOCTH TpPHUMEHEHUS  HMHPOPMAIMOHHO-
JeSTeIbHOCTH Ha OCHOBE WH(MOpPMANMOHHOW u OuOmmuorpaduyeckoil | KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH  TpU  TPOBEACHHH  HAyYHBIX
KyJIbTYphl C TpPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX | UCCIIEI0BAaHUMN

TEXHOJIOTUN

OIIK-6.2. VYmeer HWHTErpUpOBaTH COBPEMEHHbIE HH()OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIC TEXHOJIOTHH B IPO()ECCHOHATILHOMN JCSITEIIBHOCTH
OIIK-6.3. Bnageer — HaBBIKAMHM ~ HCIOJB30BAHMS  TJIOOAIbHBIX
WH(POPMAIMOHHBIX PECYpPCOB MPU OPTaHMU3AIMU U MPOBEJICHUN HAYIHO-
HCCIICIOBATEIILCKON EATEIIbHOCTU

OIIK-7. CnocoGeH TNPUMEHATh COBPEMEHHBIC OKOJIOTHYHBIE U
6630H3.CHBI€ MCTOJAbl PAlMOHAIBHOTO HCIIOJIb30BaHUA CBIPBCBLIX U
SHEPreTHUECKUX PECYPCOB B MAIIMHOCTPOCHHUH

OIIK-7.1. 3Haer OCHOBHBIE TEXHOJOTMYECKUE TIPOIIECCHI, LEJIEBOE
Ha3HaueHHe, 00beMbl M CHOCOOBI HCIIONB30BAaHUS PA3IMYHBIX BHUIOB
pecypcoB B MAallIMHOCTPOEHUH

OIIK-7.2. YMeeT cocTaBiIsATh 0aaHCOBBIE CXEMbI IPOM3BOJICTBA B PAMKAX
OCYILECTBIISIEMON AEATEIbHOCTH

OIIK-7.3. Brnageer mpuemMamu pa3paOOTKM METOIOB PALMOHAIHLHOTO
UCMONB30BaHUSI  CBIPBEBBIX M DHEPreTUYECKUX  PECYpcOB B
MAaIIMHOCTPOEHUH HAa OCHOBE aKTyaJIbHBIX TEXHOJIOIMYECKUX MOAX0A0B U
HOPMATUBHBIX IOKYMEHTOB

OIIK-8. CmocobeH mNpOBOAWTH aHaIW3 3arpar Ha oOecleyeHue
AEATeNbHOCTH MPONU3BOICTBEHHBIX MOAPA3CICHUI B MAITMHOCTPOCHNHT

OIIK-8.1. 3HaeT OCHOBHBIE BU/IbI U XapAKTEPUCTUKH ITPOU3BOICTBEHHBIX
3aTpar

OIIK-8.2. VYmeer OCylIECTBIATH yuyeT 3aTpaT Ha obOecredyeHue
JeSITEbHOCTH TPOU3BOICTBEHHBIX MOPa3ICIICHUM

OIIK-8.3. Bnageer npueMaMu ONTUMHU3ALUU [IPOU3BOJICTBEHHBIX 3aTpaT
U U3JIep’KEeK IPOU3BOJCTBA
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OIIK-9. CnocobeH BHempsiTh W OCBaMBaTh HOBOE TEXHOJIOTHYECKOE
o0opyaoBaHue

OIIK-9.1. 3HaeT KOMIUJIEKTHOCTb, NMPHHLUIBI U TOPSIIOK Pa3pabOTKU
KOHCTPYKTOPCKON TOKYMEHTAIlMU Ha TEXHOJOrH4eckoe 000pyJoBaHUE B
paMKax OCyIIECTBIISIEMON AEATEIbHOCTH

OIIK-9.2. YMeeT BBINOJHATh TEXHOJOTHYECKUE PACUETHI U COCTABJISATH
NPUHIUNHAIbHBIE KHHEMATUYEeCKHUE, AJIEKTPHUECKUE U HWHBIE CXEMBI
y3JIOB U arperaToB pa3padaTbiBaeMoro 000py10BaHMs

OIIK-9.3. Bnameer npuemamu pa3pabOTKH KOHCTPYKTOPCKHX, B TOM
YyHhClie  OKCIUTyaTallMOHHBIX  JIOKYMEHTOB Ha  TEXHOJOTHYECKOe
000pyI0BaHHUE, CO3AABAEMOE B X0/I€ OCYILECTBIICHUS ICATEIILHOCTH

OIIK-10. Cnocoben KOHTPOJINPOBATh u obecreunBaTh
MIPOU3BOJICTBEHHYIO U SKOJIOTHYECKYI0 0€3011acCHOCTh Ha pabodnx MecTax

OIIK-10.1. 3Haer nEWCTBYIOIIME HAIMOHAIBHBIE W MEXIyHAPOHbIC

CTaHIApThl B  O0JIACTH  TPOU3BOJCTBEHHOW M  JKOJIOTUYECKOMN
0€3011aCHOCTH
OIIK-10.2.  VYmeer  pa3pabaThiBaTh  METOJAMKH  OOECIICUCHUS

IIPOM3BOJICTBEHHOM M 3KOJIOTMYECKON 0€30MaCHOCTH Ha pabounX MecTax
C y4eToM TpeOOBaHMH JeHCTBYIOMNX HAIIMOHAIBHBIX U MEXKIYHAPOIHBIX
CTaHJAapTOB

OIIK-10.3. Bnageer npueMaMu BHEAPEHUS B IPOU3BOJCTBE MPOTYyKIUU
MAaIIMHOCTPOEHUS CUCTEM MEHEKMEHTA OE€30I1aCHOCTH TPyJa U OXpPaHbl
3/10pOBbsS, CUCTEM 3KOJIOIMUECKOI0 M SHEPTETUYECKOT0 MEHEPKMEHTA Ha
OCHOBE JICHCTBYIOIIMX HAIIMOHAJIBHBIX U MEX/IYHAPOAHBIX CTAHIAPTOB

OIIK-11. Cpnoco0eH mNPUMEHATh METOJBI KOHTPOJS  KauyecTBa
TEXHOJOTWYECKUX MAIIMH B 000PYAOBAaHUS, IPOBOANTH aHAIN3 MTPUUUH
HapyIIeHUH uX paboTOCIIOCOOHOCTH U pa3padaThiBaTh MEPONIPHUATHS 110
UX TPEyTIPEKACHUIO

OIIK-11.1. 3HaeT mpuHOMNOBI U TOPSAOK CTAHIAPTU3ALMM METOJOB
WCIIBITAaHUH B MaTEPUATIOBEICHUH

OIIK-11.2. VYmMeer wucnoib3oBaTh M COBEPHICHCTBOBATH METO/bI
CTAaHJAPTHBIX MCHBITAHWK 1O OMNpPENeICHUI0 (PU3NKO-MEXaHUYECKHUX
CBOMCTB MaTepUaJiOB C YYETOM AaKTyaJbHBIX HAYYHBIX U TEXHUYECKUX
JIOCTHKEHUH B paMKax OCYIIECTBIISIEMON JIEATEIIbHOCTH

OIIK-11.3. Brnageer npuemamu pa3pabOTKU METOJOB TECTHPOBAHUS U
KOHTPOJISI TEXHOJIOTHYECKUX TIOKa3aTeliel MaTepraioB, UCIIOIb3YEMbIX B
TEXHOJOTHYECKHUX MalllMHAX U 000pyA0BaHUU
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OIIK-12. CoocobeH  ofOecrieyMBaTh  MHOBBILIEHHE — HAHACKHOCTH
TEXHOJIOTHYECCKMX MAIIUH U 000PYIOBaHHS Ha CTAIHSIX IIPOCKTUPOBAHUS,
W3TOTOBJICHUS M SKCILTyaTalluu

OIIK-12.1 3HaeT 0CHOBBI TEOPUU HAIEAKHOCTU TEXHOJIOTMUECKUX MALLIUH
1 000pyIoBaHus, (PaKTOPhI, 0OECIICUNBAIONINE €€ TTOBBIIICHHUE
OIIK-12.2 YMmeeT nporHo3upoBaTh HaJE€KHOCTb U BBIIOJIHSATH PacdeThl
pecypca paboThl MalllMH U 000PYIOBaHMs, B TOM YHCIIE C IPUMEHEHHEM
NPUKJIAJHBIX IPOTPAMMHBIX CPEJCTB

OIIK-12.3 Bnageer MeTOOMKaMM pacyeTa MapaMeTpOB HAIAEKHOCTU
MaIluH U 000pYJOBAaHUS HA CTAIMIX MPOCKTUPOBAHUS, U3TOTOBICHUS U

9KCIUTyaTalluu
OIIK-13. CnocoOeH mNpUMEHATh CTaHAapTHble MeToabl pacueta mpu | OIIK-13.1. 3naer Merombpl H  alrOPUTMBI  MaTEMaTUYECKOTO
IPOCKTUPOBAHUN JeTaleldl M Y3JI0B TEXHOJIOTMYECKMX MalluH | | MOAEIMPOBAHUS u aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS

obopymoBaHus

TCXHOJOI'MYCCKUX MalllMH U O60py,Z[OBaHI/I$I

OIIK-13.2. YMmeeT ucnoyib30BaTh COBPEMEHHBIE MU(PPOBHIC MPOTPAMMBI
MMPOCKTUPOBAHUA TCXHOJIOTMUCCKUX MAIIUH U O60py,Z[OBaHI/ISI

OIIK-13.3. Brnageer nmpuemMamMu MOJAETUPOBaHUSI PaOOTHI U HCIIBITAHUS
paboTOCIOCOOHOCTH TEXHOJIOTUYECKUX MAIIMH U O00OpYyJOBaHHS C
HCIIOJIb30BaHUEM BBIUUCIUTEIbHON TEXHUKHI

OIIK-14. CnocoGeH pa3pabaTeiBaTh aNrOPUTMBI U KOMIIBIOTEPHBIC
IPOTPaMMBbI, IPUTOIHBIC U IPAKTHYECKOTO IPUMEHEHHUSL.

OIIK-14.1. 3Haer nNpUHIUNIBI M TOPSAIOK pa3padOTKH MPOEKTOB U
IporpaMM, HaIpaBICHHBIX Ha CO3JaHUE Y3J0B M JeTajledl MallluH,

KOMIUIEKTHOCTb W COJEpPKAHHE METOJUYECKOM U HOPMaTUBHOU
JIOKYMEHTaIlUN
OIIK-14.2. VYwmeer (¢opMyaupoBaTh TEXHMYECKOE 3aJaHue s

pa3paboOTYMKOB MPOEKTOB M IPOrpaMM, HaIpPaBICHHBIX Ha CO3JaHUE
Y3JIOB U JIETAJIEN MalluH

OIIK-14.3. Bnameer HaBbIKaMH pa3pabOTKU JTOKYMEHTAllUU TIpU
peanm3anyy pa3padOTaHHBIX MPOEKTOB U MPOTPAMM, HAMPABICHHBIX HA
CO3JIaHHUE Y3JI0B U JETaJIeH MalluH
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4.3 Hpmbeccnona.nbnble KOMIICTCHIUMH BHINNYCKHUKOB U MHAHKATOPbI UX TOCTHKCHUA

3amaua OOBekT unm 00J1acTh Kon n naumenoBanue Kon n naumenoBanue OcHoBaHue
npodeccuoHanbHOM 3HAHUS npodeccuoHanbHOM MHMKATOPOB TOCTHKEHUS
JeSATEIbHOCTH KOMIIETSHIIMH BBITYCKHUKA KOMIETCHIINH
Tunel 3a1a4 npohecCHOHATBHON IeITETbHOCTH — MPOSKTHO-KOHCTPYKTOPCKHM, MPOM3BOICTBEHHO-TEXHOJIOTHYECKUM
Pazpabotka, Texnonornueckue mamunsl | [1K-1. Crocoben | I1K-1.1. 3naer npuHuMnel u | AHaIM3 TpeOOBaHUM K
COIIPOBOXICHUE u|lu o0opy/l0oBaHuE | IPUHUMATh  y4yacTHE€ B | MOPSJIOK pacuera AeTaiedl u | mpodeccnoHaTbHBIM
WHTETpaIus TUTIOBBIX | XUMHYECKUX TPOU3BOACTB, | paboTax MO pacuery U | y3JOB TEXHOJIOTHYECKOTO | KOMIIETCHIIMSIM,
TEXHOJOTHYECKHUX TEXHOJIOTMH MaTepHalioB MPOEKTUPOBAHUIO JeTajeil | 000pyIoBaHUS XHUMHUYECKOW | MPEeAbIBIIEMbIM K
IIPOLIECCOB U arperaTtoB B U Y3JIOB TEXHOJIOTUYECKOTO | MPOMBIIUICHHOCTH U | BBITYCKHUKAM
obnactu xumudeckor | CKBO3HBIE BUJIBI | 000PYIOBaHUS OCHOBHBIE IpOrpaMMHBbIE | HAallpaBJIeHUsI OJITOTOBKU
TEXHOJIOTUU M TEXHOJOTUU | TPO(HeCcCHOHATBLHOM XUMHUYECKON CpEeICTBA AJIs UX BHITIOJTHEHHSI | HA PBIHKE Tpyna,
MaTepHaJioB, B TOM YHUCJE C | AEATEIbHOCTH B | IPOMBIIJIECHHOCTH B | [IK-1.2. YwMmeer | 00001eHne 3apyOeKHOTO
WCII0Ib30BaHUEM MPOMBIIIICHHOCTH (B c)epe | COOTBETCTBUH C | IPOEKTUPOBATh TUTIOBYIO | OTIBITA, MIPOBEICHUS
CTaHJIapPTHBIX CPEICTB | OpraHU3aluu U | TEXHUYECKUMHU 3aJaHUSIMH | TEXHOJOTUYECKYI0O OCHACTKY | KOHCYJIbTalui C
aBTOMATHU3AINH IPOBEICHUS HAy4YHO- | U HCIIOJIb30BAHUEM | C UCIIOJIb30BaHUEM | BEAYIIUMHU
MIPOEKTUPOBAHUS HCCJIEIOBATEIbCKUX U | CTaHAAPTHBIX CPEICTB | IPUKJIATHBIX MPOTPaAMMHBIX | paboTOAATENIMH,
OTIBITHO-KOHCTPYKTOPCKHUX | aBTOMAaTHU3aIllUU CPEICTB 00BETMHEHUSIMU
pabor B 00J1aCTH | MPOEKTUPOBAHUS ITK-1.3. Bnaneer | paboromateneit orpaciu,
XUMHYECKOTO U XUMHUKO- METOANKAMHU B KOTOPOIi BOCTPEOOBAHbI
TEXHOJOTHYECKOTr0 aBTOMATHU3UPOBAHHOTO BBIIYCKHUKHM B paMKax
MIPOU3BOJICTBA). MPOSKTUPOBAHMS JIeTANCd W | HAIPaBIICHUS
y37I0B TEXHOJIOTUYECKOTO | MOATOTOBKH.
00Opy/IOBaHUsI XHUMHYECKOM
MPOMBIIIUICHHOCTH B | IIC 40.136 Cnenunanuct B
NPUKIAJAHBIX TPOTPaMMHBIX | 00JacTh pa3paboTku,
CpeacTBax COIIPOBOXKACHHUSI U
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I1K-2. Cnocoben | [1K-2.1. 3HaeT mpuUHIUTB U
paspabaTeiBaTh  pabOUyIO | MOPSIOK pa3paboTKu
MPOEKTHYIO  TEXHUYECKYIO | TEXHUYECKON JOKYMEHTAINH
JOKYMEHTAIHIO, B COOTBETCTBUU c
oQopMIIATE  3aKOHYEHHBIC | TEXHUYECKUMHU
MIPOEKTHO- TpeOOBaHUSMU K MPOAYKLIUU
KOHCTPYKTOPCKHE PabOThl C | I YCIOBUSMH peaTH3AIHH
MIPOBEPKON  COOTBETCTBHSI | TEXHOJIOTUYECKOTO TIpoIecca
pa3pabaTbIBacMBbIX P HOPMAJBHBIX YCIOBHSIX
MPOEKTOB W TEXHUYECKOM | IKCILTyaTaluu
JOKYMEHTAlUN [IK-2.2. Ymeer cocTaBiAThH
CTaHJapTaM, TEXHHUYECKUM | TEXHHYECKOe 3aJlaHue Ha
YCIOBUSIM ¥ JIPYTUM | DKCIEPTU3Y TEXHUYECKOUI
HOPMAaTUBHBIM JIOKYMEHTaM | IOKyMEHTAllUH, TOTOBUTh
MOSICHUTEILHY IO 3aIUCKy
(cBemenusi) 00  oOBEKTe
IKCIIEPTHU3BI
I1K-2.3. Bnaneer HaBBIKaMU
pa3paboTku AKCIEPTHOTO
3aKJIIOYEHUS B COOTBETCTBUU
C AKTyaJIbHBIMU
HOPMAaTUBHBIMHU
JOKYMEHTaMH
ITIK-3. CnocoGen BeiOupats | [IK-3.1. 3Haer OCHOBHBIC

OCHOBHBIE u
BCIIOMOTaTeJIbHbIE
Marepuabl,
peanu3anuu
TEXHOJIOTHYECKUX
IIPOLIECCOB, MIPUMEHSATH
MIPOTPECCUBHBIE  METOJIbI
JKCIUTyaTaluu
TEXHOJIOTHYECKOTO

CIIOCOOBI

BU/JIBI YIIPABJISIOIIUX CPEICTB
000pyIOBaHUS TEPMHUUYECKOU
u XUMUKO-TEPMHUYECKOMN
00pabOTKH W TPOrPaMMHOE
obecrniedueHre K HUM

[IK-3.2. Ywmeer
MIPOEKTUPOBATh PEXKUMBI
TEPMUYECKOM M XUMHUKO-

TEPMUYECKOH 00paboTKu ¢

WHTETpaIun
TEXHOJIOTHYECKUX

MIPOLIECCOB 51
MPOM3BOJICTB B 00J1aCTH
MaTepUaIoBeICHUS 51
TEXHOJIOTHU MaTepPHAJIOB
(yTB. IIPUKA30M

MunucrepcTBa Tpyaa Hu
COoIMaJIbHOM 3aIUThI
Poccuiickoit Denepanuu
ot 03.07.2019 No 477n).

OO6oOmmenHass  TpyaoBast
¢ynkuus A Paspabotka,
COIIPOBOKICHUE u
WHTETpaIus
WHHOBAITMOHHBIX
TEXHOJOTUIECKHIX
MpoIieccoB B 00JacTu
MaTepUaIoBeICHUS u

TEXHOJIOTUU MaTepUAJIOB;
YpOBEeHb KBalIH(pUKALUU
6, TpymoBas GyHKIHS
A/02.6 Pazpabotka
WHTETPUPOBAHHOMN

MH(POPMAIIMOHHOM

MOJIENTN THUTIOBBIX
TEXHOJIOTUYECKUX

MpoIiecCoB B 00JacTu
MaTepHaOBEICHHS U
TEXHOJIOTUU MaTEpUAIOB

IIC 40.086 Choenmanuct
10 BHEJPEHUIO HOBOWU
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o0opyoBaHUs
U3TOTOBJICHUH

pu

y4eToM TpeOOBaHHM 3HEpro-
1 pecypcodPpheKTUBHOCTH

texHonornueckux mammu | [1K-3.3. Bnaneer
METOJIMKAMHU peanuzanuu
pa3paboTaHHBIX  PEXKHMOB
TEPMUYECKOM H  XUMHUKO-
TEPMUYECKOH 00paboTKu B
porpaMmmax JUIS
YIPABIISIOMINAX CpeAcTB
000pyIOBaHUS TEPMHUUYECKOU
u XUMUKO-TEPMHUYECKOMN
00paboTKH
I1K-4 Crnocoben | I1IK-4.1. 3naer mnpobGiemsl
o0ecrneunBaTh TEOpUH U TEXHOJIOTUHU
TEXHOJIOTUYHOCTb M3/IeNINil | NHHOBALIMOHHBIX MPOIIECCOB
u ONTHUMAJIBHOCTH | MPOU3BOACTBA BOM U
MPOLIECCOB UX | U3JETUi u3 HUX,
M3TOTOBJICHUS MIPU | TEXHOJIOTUYECKUE
MIPOU3BOJICTBE BO3MOKHOCTH,
BBICOKOTEMIIEPATYPHBIX XapaKTePUCTUKU U
(YHKIHOHATIBHBIX 0COOEHHOCTH JKCIUTyaTallH
marepuasiop  (BOM) wu | repmudeckoro

U3JIENINI U3 HUX

o0OpyIOBaHUs,  KPUTEPHH
OLICHKH TEXHOJOTUYHOCTH M
NOBBIIEHUS PPEKTUBHOCTH
IPOLIECCOB IPOU3BOICTBA
BOM

[1K-4.2.
pa3pabarbIBaTh
TEXHOJOTUYECKUE PEKUMBI
BBIOMpATh anmnaparypHoe
odopmMIIeHHE JIJIS peaTH3aluN

VYwmeer

TEXHUKU U TEXHOJOTHH B
TEPMHUYECKOM

IIPOU3BOJICTBE (yTB.
NpuKazoM MuHHCTEpCTBA
Tpyla U COLMAIBHOU
3aIUTEI Poccuiickoi
denepauun oT
22.10.2020 Ne  741m).
OO6o0meHHass  TpyAoBas
¢byukuus A Baempenue
HECJIOKHBIX HOBBIX
TEXHUKH U TEXHOJIOTUH
TEPMUYECKON 00paboTKy;
YPOBEHb KBalM(DHUKAITUN
5, TpynmoBas (QyHKIHA
A/01.5 Coop u
0000mmenue nHpopmauu
0 HOBBIX 00OpYZOBaHUU U
TEXHOJIOTUSIX B
TEPMHUYECKOM

MIPOU3BOJICTBE

IIC 25.053 Cneuuanuct
o pa3paboTke
HEMETAJUTMYECKUX

KOMITO3UIIMOHHBIX

MaTepuaioB U MOKPBITUN
B PaKETHO-KOCMHYECKOU
MPOMBILIIIEHHOCTH  (YTB.
NpuKazoM MuHHCTEpCTBA
Tpyla U COLMAIBHOU
3aIUTEI Poccuiickoi
Denepauun oT
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TUTIOBBIX W WHHOBAITMOHHBIX
npoueccoB nojiyyeHuss BOM
[1K-4.3. Bnageer nmpuemamu
moadbopa W KOPPEKTUPOBKH

rnapamMeTpoB HOBOTO
CJI0)KHOT'O TEXHOJIOTUYECKOTO
mporecca TEPMHYECKOTO
MIPOU3BOJICTBA 1o
pe3yiabTaTam aHaIn3a
CTPYKTYPBI u CBOWCTB

MarepuaioB, B TOM YHCIIE C
MIPUMEHEHHEM
BBIYHUCITUTEIILHON TEXHUKU U
MPUKJIAHBIX TPOrpaMM

03.09.2018 Ne  573m).
O6oOmmenHass  TpyaoBas
¢yukuusa G IlpoBenenue
HAyYHO-

AKCICPUMECHTATBHBIX
HUCCIIEIOBAHNN 1o
oTpaboTke
CTICIMATM3UPOBAHHBIX
napamMeTpoB
HEMETaUTHIECKUX
KOMITO3UIIMOHHBIX
MaTepHajoB,
UCTIOJIb3YEMBIX TSt
MPOU3BOJICTBA  PAKETHO-
KOCMHYECKUX
KOMILIEKCOB U CHCTEM,
TEXHOJIOTUU ux
NPUMEHEHHS,  YPOBEHb
KBaJTU(DUKAITAH 6,
TpynoBas byHKIHS
G/05.6 Wmnxenepuoe
COIIPOBOKICHUE npu
MPOBEJCHUU  BXOHOTO
KOHTPOJIS
HEMETaTUUCCKUX
KOMITO3UIIMOHHBIX
MaTepHasos,
UCTIOJB3YEMBIX TUTst
MPOU3BOJICTBA  PAKETHO-
KOCMHYECKUX

KOMIUJICKCOB M CHCTEM,
npenapanuu  cOOpPOYHBIX
y3JI0B, KOHTPOJIb
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COOTIOICHHUS
TEXHOJIOTMYECKOMN
IUCIMIIIINHBI IpU
W3TOTOBJICHUH CEPUIHBIX
neragei W cOOPOYHBIX
y3I0B U B  paMKax
OIIBITHO-
KOHCTPYKTOPCKUX pabOT

21



5 AHHOTALIMU PABOYUX ITPOI'PAMM JUCHHUIIJIUH, ITPAKTUK U THA
5.1 JIucuuniuHbl 00s13aTeJIbHOM YacTH

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIHMHBI
«MaTemMaTukKa»
1. Heap aucuunauHbl - GopMUpPOBAHWE Yy CTYACHTOB CHCTEMbl OCHOBHBIX TOHSTHH,
I/ICHO.HBByeMBIX JJI HOCTpOGHI/I}I Ba)KHefIIHI/IX MAaTEMAaTUYCCKUX MOI[CJICfI U MATCMATHUUYCCKHUX
METOJIOB JJIsl ONMCAHUS PA3JIMYHBIX XUMUKO-TEXHOJIOTHUYECKUX MTPOIECCOB.

2. B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4aIOIIMACH 10JI7KEH:
Obnadamp cleayOUMMA KOMIIETEHIIMSIMUA U MHUKATOPaMHU MX JIOCTHKCHUS:
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-13.1, OIIK-13.2, OTIK-13.3.

3nams:

— OCHOBBl JU(QEpeHINATPHOIO M HHTETPAJIbHOTO HCYHCIeHHs, AuddepeHnnanbHbIx
YPAaBHEHUH, TEOPUU BEPOSITHOCTEN U MATEMAaTUYECKOM CTATUCTUKU;

— MaTeMaTU4eCcKHe TEOPUU M METOMbI, JIeXKAI[e B OCHOBE MOCTPOCHHUS MAaTEMAaTHYECKHX
MOJICIEH;

—  OCHOBBI IPUMEHEHMSI MATEMAaTUYECKUX MOJIENIEN U METOJIOB.

Ymemy:

—  BBIOMpaTh MaTEeMaTHYECKHE METO/IbI, IPUTOHBIC I PELICHU KOHKPETHOU 3aj1au;

—  HCIONB30BaThb MAaTEMaTHYECKUE MOHSATHS, METOABI MU MOJENIU IS OMUCAHUS PA3TUUYHBIX
IPOLIECCOB;

—  BBIABJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, JIEKAIllie B OCHOBE KOHKPETHBIX MTPOLIECCOB;

—  HCIOJb30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKOW 00paOOTKU JAHHBIX;

— INPUMEHATh MaTeMaTUYECKHE 3HaHUS Ha MEKIUCLUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMHM (YHIAMEHTAJIbHBIX MAaTeMaTHMYECKHMX TEOPUM M HaBBIKAMU HCIOJIb30BAHUS
MaTeMaTHYeCKOro arnmnapara,

—  METOJaMHM CTaTUCTHYECKOH 00paboTKHu MHPOpPMALIUH.

3. KpaTkoe conepkanue Q1 CUUIITIHHbBI
1 CEMECTP

BBenenune. Ilpenver u Meroabl mateMatuku. OnMcaHWE OCHOBHBIX pa3leioB Kypca.
CrpykTypa Kypca 1 IpaBujia peITUHIOBOM CUCTEMBI.

Pazoen 1. Dnemenmot aneebpuoi.

UucnoBsle MHOXeCTBA, koMmIuiekcHble uncna. Onpenenurenu 11 u Il nopsiakos. Bektopsr:
OCHOBHBIE TIOHATHUS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuThueckas reoMeTpus: IpsiMasi Ha INI0CKOCTH, KpuBble I mopsaka. MaTpuubl: aelicTBus Hax
MaTpUllaMy, TPUBEIEHUE K CTylneHyaToMy BuAy U Buny ['aycca. Panr marpunsl. O6partHas
marpunia. Teopema Kponekepa-Kamennu. Pemienune cuctem nMHEHHBIX —anreOpanyecKux
ypaBHeHu. CoOCTBEHHBIE UKclia U BeKTopbl. KBampaTuuasie GoOpMBI.

Pasoen 2. @ynxyus oonoii nepemennoil. Ilpeden ghynkyuu. Henpepvisnocms ¢hynxyuu.

Oynknua. CriocoObl 3aganus QyHkiuu. DnemeHtapHble QyHkiuu. [Ipenen dyHkimu B
touke. OpHocTOopoHHHME mpenensl. Ilpeaensr Ha OeckOHEYHOCTH. bBECKOHEYHO Majbie
0eckoHeuHO OoublMe (PYHKIUHU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Mpeeax.
[lepBbIii W BTOpOW 3aMeuaTenbHBIC mNpeneiasl. HempephlBHOCTH (YHKIMM B TOYKE WU HaA
npomexyTke. CBoiicTBa (yHKIMH, HEIPEPHIBHBIX HAa OTpe3Kax. TOYKHM pa3pbiBa PYHKLIUU U UX
Kiaccuukanms.

Paszoen 3. Jlugpghepenyuanvroe ucuucnenue ghynkyuu 00HoU nepemenHoll.
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[Ipon3BogHass (QyHKIIMK, €€ TEeOMETPHUYCCKUHA M MEXaHWYECKHU CMBICI. YpaBHEHUS
KacatenbHONH M HopMmanu. [IpaBmna nuddepenunpoBanus. Tabnauua OCHOBHBIX HMPOM3BOIHBIX.
HudbdepennmpyeMocTs (QYHKIIUU: OMpeAesieHHe, TEOPEMBbI O CBS3M HEMPEPBHIBHOCTH H
g depeHIpyeMocTy (PyHKIUH U € CYIIECTBOBaHUEM MTPOU3BOAHON. JJuddepenman GpyHkmm:
ompeneneHue, cBoWcTBa. [IpomsBomnHas  cinokHOM — pyHkuu.  OCHOBHBIE  TEOPEMBI
muddepenmanbHoro ucuncnenus: Poms, Jlarpanxka, Komm. IIpasuno Jlonurans (packpsitue
HeonpeneneHHocTei). [Ipou3BogHbIE  BBICIIMX  TOPSAIKOB. MOHOTOHHOCTh  (DYHKITWH:
ofpesieieHne, HeOOXOIUMBbIE U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (YHKIMHU: OIpeaesieHHe,
HEOOXOUMBbIE U JOCTATOYHBIE yCIOBUS. BBIMYyKIOCTh, BOTHYTOCTh U TOYKU Iepernda rpaduka
(GyHKUMU: OmpeneseHusi, He0OOXOAUMBIE M JTOCTATOYHBIC YCIIOBHS MX CyllecTBoBaHUsS. OOmas
cxema HccienoBanus GyHKIUN, TOCTPOEHNE UX TPadUKOB.

Paszoen 4. Humezpanvroe ucuucnenue pynkyuu 00HoU nepemeHHou.

[TepBooOpasnas pyukius. HeonpeneneHHbIN HHTETpAT M €r0 CBOMCTBA. Tabuia OCHOBHBIX
UHTETpaioB. MeTonbl HMHTErpUPOBAHUSA:  HEMOCPEICTBEHHOE HWHTETPUPOBAHUE, METOJ
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YAaCTAM, WHTEIPUPOBAHHUE PAIMOHATIBHBIX JpOOEii,
UHTETPUPOBAHME  HEKOTOPBIX  HMPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX  (PYHKIIHIL.
OnpeneneHHblii UHTErpall, €ro reOMETPUYECKUN CMBICI, €ro CBOWCTBA. Teopema O cpelHem
3HayeHuu. ®opmyna HeroToHa-JleiiOHuma. 3amMeHa nepeMeHHONW U MHTETPUPOBAHHE 10 YaCTSM B
orpezieieHHOM MHTerpase. Beruucienue miomanei miockux Guryp u o0beMoB TeJl BpalleHus ¢
IIOMOIIIBIO OMpPEeNIEHHOro MHTerpaina. HecoOCTBEHHBIE WMHTErpajibl: ONpEAeNCHHs, CBOMCTBA,
METO/IbI BHIYMCIICHUSI.

2 CEMECTP

Pazoen 5. Jlugpgpepenyuanvroe ucuucienue hynkyuti HeCKOIbKUX NePEMEHHBIX.

@OyHKIMN ABYX M Oojiee TMEPEMEHHBIX: ONpeAeieHue, O0JIaCTh OIpeeseHus, 00JIacTh
CYILLIECTBOBAaHMs, T€OMETpUYECKas HWHTEpHpeTalnus, JUHUA YPOBHS, M TOBEPXHOCTH YpPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIe MPOU3BOAHBIE (Ha MpUMepe QYHKIMU JABYX NEPEMEHHBIX).
HudbdepennmpyeMocts  GyHKIMH:  OmpeAesieHne,  CBa3b  AuddepeHIupyeMocTd ¢
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHMEM YAaCTHBIX NPOM3BOAHBIX. JlocTaTouHble yCIIOBUS
muddepernmpyemoct  pynkiuu.  JuddepeHmupyeMocTs  CIOkKHOW  (QYHKIMH, TOJHAS
npou3BonHas. Juddepenuman QyHKIUM ABYX [EpPEMEHHBIX, €ro HMHBAPHAHTHOCTD.
HuddepennmpoBanne (QyHKIUA OJHOM W JBYX NEPEMEHHBIX, 3aJlaHHOW HEsSBHO. YacTHBIC
npou3BOJHbIE U AU (depeHInanbl BBHICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMEILIaHHBIX
OPOU3BOAHBIX (A7 (YyHKUMHM JBYX TEPEMEHHBIX). AHAJIUTUYECKUNW TMPU3HAK IOJIHOTO
muddepennmana. [IponsBoaHas Mo HampaBIEeHUIO: onpeaeaeHue, GopMysa s ee BEIYUCICHUS.
['paguieHT U ero cBoHcTBAa. OKCTpeMyMbl (GYHKIUM JBYX [EPEMEHHBIX: OIpPEIEICHHUS,
HEOO0XOIMMOE M JIOCTaTOYHOE YCJIOBUS CYILECTBOBAHUS HKCTPEMyMa. YCIIOBHBIH IKCTPEMYM:
orpezesieHue, METOJbl HAXOKIEHUS TOUEK YCIOBHOIO SKCTpeMyMa (MPSMOM METOJ U METOJ
MHOXxHTenen Jlarpanxka). Hanbosnpiiee u Haumenblee 3HaueHUs! YHKINHU JIBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pa3zoen 6. Kpamnvie unmezpanoi.

JIBOWHOM HHTETpaJl: ONpeAesieHuEe, TEOMETPUYECKUI CMBICI, CBOMCTBA. TeopeMa o cpenHemM
3HAQYCHUM JBOMHOIO WHTErpaja. BeluucieHHe NBOMHOIO HMHTErpajla B JEKAPTOBOM CUCTEME
KOOpAWHAT. BeruucieHue ABOWHOrO WHTErpaja B MOJAPHOW cHCTEME KoopauHaT. MHTerpan
Oitnepa - Ilyaccona. IlpunokeHusi ABOMHOrO HWHTErpajia: BBIYHMCICHHE IUIOMIAJAN TIOCKOU
o0nactu, 00beMa MIIMHIPUYECKOTO Tela, MIIOMAAN TOBEPXHOCTH, MACChI INIACTUHKY C 3aJaHHON
IUJIOTHOCTBIO, KOOPAMHAT LEHTpa TSDKECTH IUIACTUHKHU. TPOWHOM WHTETpai: OIpEAciICHHUE,
(GU3UYECKU M TEOMETPUUYECKHI CMBICH, CBOMCTBA, TE€OpeMa O CPeIHEM 3HAUY€HUH TPOWHOTO
UHTErpaja. BeluuciaeHue TPOWHOrO MHTETpajga B JEKAPTOBOM CUCTEME KOOpAMHAT, B
HWIMHIPUYECKUX U cepuueckux KoopAauHatax. [IpuioxkeHUss TpPOMHOro UWHTerpana:
BBIYHMCIICHHE 00BEMa, MacChl TeNla C 3alaHHON TUIOTHOCTHIO, KOOPAWHAT LIEHTpa TSXKECTH Tena.

Pa3zoen 7. Kpusonunetinvle u nogepxHocmuule UHmMe2paibl.
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KpuBonuHelHbIT WHTErpal MO KOOpJWHATaM: OIpeAcsieHne, (PU3UUecKuii CMBICI, CBOMCTBA.
Breruncnenue kpuBONMMHEWHOTO uHTerpama. @Dopmymna [ans  BBIYHCICHUS pabOThl  TIpU
NEepEMEIICHUN MaTEPUAIbHON TOYKH B CUJIOBOM IOJIE€ BJIOJIb HEKOTOporo mytu. @opmyna ['prna
JUIsL BBIYMCIIEHUS KPUBOJMHEHHOIO HHTErpaja Io0 3aMKHYTOMYy KOHTypy. HesaBucumoctsb
KPUBOJIMHEHHOTO MHTETpaja OT MyTH MHTETPUPOBAHMS: HEOOXOIMMOE U JOCTaTOYHOE YCIOBHE
HE3aBUCHMOCTH, KpUTEpUN He3aBUCHUMOCTHU. [loTeHInanbpHoe mosie, MoTeHuanbHas (GyHKIU 1
€e BBIYMCIICHUE. BbIUNMCIIEHHE KPUBOJIMHEHHOINO WHTErpaja, HE 3aBUCALLEIO OT IyTH
uHTEerpupoBanus. [I0BepXHOCTHBIN HHTETpal: onpeaeaeHue, GU3NIECKUl CMBICI, BHIYUCICHUE B
JleKapToBO# cucteme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyna CTokca.
3 CEMECTP

Pazoen 8. Jlugpgpepernyuanvrvie ypasnenus nepsoco nopsoxa.

Juddepenunanbuple  ypaBHEHHs:  ONpEAETCHHE, MOPAJOK, pelIeHHe, Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pemeHus. 3agada Komm. Juddepennuanbubie ypaBHEeHUs ©
pazzensrommuMucs nepeMeHHbIMA. O THOPOAHBIE YpaBHEHNUS [-T0 Mopsika: onpeaeneHue U METO/
peuienusi. JIuneliHble ypaBHeHUsT [-T0 mopsigka: onpeneneHre U METOJ pPELICHHs. Y paBHEHUS
Bepuymnu: onpenenenne u wmerox peuieHus. JuddepeHnuanbHbie ypaBHEHUS B IOJHBIX
mubdepeHManax: OmpelaeNeHne U MeToj  penieHus. VHTerpupyromuid  MHOXKHUTEIb:
OlpeNeieHHue, CBEJCHME K YPaBHEHUIO B TONHBIX JuddepeHIrasax ¢ TOMOIIBIO
WHTETPUPYIOLIEr0 MHOXKHUTES.

Paszoen 9. Jlughgpepenyuanvuvie ypasnenus 6mopozo nopsaoxa.

Juddepennnanpable ypaBHEHUsI BTOPOTO MOPSAKA, TOMYCKAIOINe MOHMKEHHE MTOPsIIKa.
Jlunelinsle nuddepeHIaIbHble ypaBHEHUS BTOPOTO MOpPSAKA: ONpeleseHUue, OJHOPOAHbIE U
HEOHOPO/IHBIC IMHEWHbIE ypaBHeHUs. CBoWcTBa pemieHnid. JInHeitHas He3aBUCUMOCTD ()yHKITHA.
Omnpenenutens BpoHckoro u ero coiictBa. Teopembl 0 cTpyKType OOLIMX pelIeHHH JINHEHHBIX
OJTHOPOJHBIX U JIMHEMHBIX HEOJHOPOIHBIX MUpdepeHINalbHbIX YpaBHEHHI BTOPOTo MOPSIKA.
OyHIaMEeHTallbHAS ~CHCTEMa pPEIICHWH JUHEWHOro OJHOpPOJHOTO JAudQepeHIrnanbHOro
ypaBHEHHUS BTOPOro nopsaka. JInneinsle oqHopoaHbie qud depeHaibHble YpaBHEHUS BTOPOTO
HopsiIKa C TMOCTOSHHBIMU KOX(pQHUIHMEHTaMU: METOJ Diijepa Ui PEelIeHHs 3TUX YpPaBHEHHIL.
JluneitHble HeoHOPOAHBIE AU(QepeHInanbHble YPaBHEHUS BTOPOIO MOPSIKa C MOCTOSIHHBIMU
KO3 puIHEeHTaMU: METOJA MoA00pa YaCTHOTO PEIICHUS 3TOT0 ypaBHEHHs C MPABOW YacThIO
CIELUMaJbHOIO BHUJA MW METOJ BapHallMM IPOU3BOJBHBIX IOCTOSHHBIX. JIWHEWHbIE
muddepeHIaIbHbple ypaBHEHHU 1-TO TOPSJIKA: CBOICTBA pelIeHUil, TEOpeMbl O CTPYKTYpe
o0mero pemeHusl. AJTOPUTM TOCTPOCHHS OOINETo penieHus: JIUHEHHOro AuddepeHnnanTbHOro
YPaBHEHHS 71-T'O TIOPsI/IKA C TIOCTOSSHHBIMU KO3 QUITEHTAMH.

Pazoen 10. Cucmemwvi ouppeperyuanvhvix ypasHeHuil.

Cuctembl JUHEHWHBIX AU depeHIHaNbHBIX YPaBHEHUI MEpPBOrO TMOPsIKA, peIIeHue
MeTOIOM HcKiItoueHus. CructemMbl TUHEHHBIX MU depeHInalbHbIX YpaBHEHUN IEPBOTO MOPSIKA,
METOJI BapHallMM MPOU3BOJIBHBIX NMOCTOAHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOJIHBIX YpPaBHEHMI
MEPBOTO TOPSAKA C TIOCTOSHHBIMU KO3 duiineHntamu, meton Dinepa. CUCTEMBbI JHMHEHHBIX
HEOJHOPOAHBIX AU epeHnanbHbIX YPaBHEHUH ¢ TOCTOSTHHBIMU K03 puumeHTamu.

Pazoen 11. Yucnosvie u ¢hynkyuonanvrole psovl.

YucnoBele psIbl: OCHOBHBIC IOHSTHS, CXOAUMOCTh psna. HeoOxomumelii mpu3HaK
cxoauMocTu psnpa. CBoicTBa cXoAsmMXcs psAaoB. JlOCTaTOYHBIE NPHU3HAKH CXOAMMOCTH
3HAKOIOJIOKUTEIBHBIX PAJOB: HUHTETpAbHBIA Npu3Hak Komu; mpu3HAKu CpaBHEHUS PsI/IOB;
npusHak JlamamOepa; paaukansHblil npu3Hak Komm. Psaaer Jlupuxite. 3Hakouepeyomuncs ps:
omnpenenenue, npusHak JleitOuuna. AOCOIIOTHAs U YCIOBHAs CXOAMMOCTb 3HAKONEPEMEHHBIX
psanoB. OyHKIMOHANBHBIE psiibl. CTENEeHHbIE PAIbL: OmpeneneHue, Teopema AOens, UHTEpBal
CXOAMMOCTH, paanyc cxoauMocTH. CBONCTBa CTENEHHBIX psAaoB. Pansl Teinopa 1 MakiopeHa:

n

X

. . lim— =0
oIpeieNieHne, YCIOBHUS CXOAUMOCTH psifa Telnopa Kk ucxoaHoi GpyHkuuu. Jlemma e 7! TUTS

VxeR, JlocTaToyHbIC YCIOBHS CXOAUMOCTH psiaa Teiopa. ANTOpUTM pasinokeHus GyHKIIUH B
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psn Maknopena. OCHOBHBIE pa3iioxkenus Gyukimii: € | SIX  COSx In(1+ x), (1 X )  arcigx

arcsIx g pgn Maknopena. Pasnoxenne QyHKIMHA B psn Teiaopa ¢ IMOMOIIBIO OCHOBHBIX
pasnoxenuil. [IpuMeHeHne CTENEHHBIX PAIOB: MPUOIMKEHHBIC BBIYMCICHUS, MPHOIMKEHHOE
pemenue qudQepeHnaIbHbIX ypaBHEHUH.

4 CEMECTP

Paszoen 12. Teopus seposmuocmeut. Cnyuatinvle eiuyunbl U UX 3aKOHbL pACNPeOeleHUsl.

[Ipeamer Tteopum BeposiTHocTel. CirydaitHbie coObITHA. [IpOTHBOMONIOKHBIE COOBITHSI.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccuyeckoe ¥ TeOMETpUYECKOe
ONpENETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeTOoapl BBIUMCICHUS
BeposiTHOCTeW. IlpocTpaHcTBO  aieMeHTapHBIX  coObiTuil. Kitaccuueckoe — ompezaeneHue
BEPOATHOCTH. Aredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITUH, POTUBOIOJIOKHBIX
COOBITHI, CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yIOIIMX IMOJHYIO TpYIITY.
AKCHUOMAaTHYECKOE OmIpeaesieHne BepOSITHOCTH. (CTAaTHCTHYECKOE OIPEIECICHUE BEPOSTHOCTH.
VYcnoBHasg BeposATHOCTb. TeopeMbl O BEPOATHOCTH IPOM3BEIEHUS 3aBUCUMBIX M HE3aBHCHMBIX
coopituii. [lonmHas BepositHOCTh. [loBTOpHBIE McnbITaHusA. Popmyrna bepuymiu. JlokansHas u
UHTEerpajibHas Teopemsl Myaspa-Jlamtaca. @opmyia [lyaccona.

[TonsiTHe ciiyyaliHOM BeTWYUHBI. JJUCKPETHBIE U HEPEPHIBHBIC CITyYaiiHbIC BEIMYUHBI. 3aKOH
pacmipenenieHusi ciydailHOW BenMuuHBL. DYHKIUS pacupeleNieHHs, €€ CBOWCTBa, Trpaduk.
[InoTHOCTH pacrpenesieHus] HEMPEPHIBHONW CITyYalHOW BEJIMYWHBI (TUIOTHOCTH BEPOSITHOCTH).
dopmyia 111 BEPOATHOCTH I1ONIaJaHUs] HEIIPEPBIBHOM CIIy4allHOM BEJIMYMHBI B JJaHHBIM HHTEPBAJI,
BBIpaXCHHBIN Yepe3 INIOTHOCTh BEPOSTHOCTH, FEOMETPUUYECKU cMbICT popMyiibl. BuHOMUambHOE
pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclpeiesieHue, HOPMAIbHOE
pacrpezaeseHne, SJKCIOHEHIIMAIBHOE paclpeieiIeHuUE.

Pa3zoen 13. Mamemamuueckas cmamucmuxa.

[Ipeamer maremaTudeckod CTaTUCTUKH. OCHOBHBIE 3aJa4ll MaTEMaTH4YECKON CTaTHCTHKU.
Bri6opounsnii Metoz. Cratuctuyeckoe onucanue. BeiOopku. ['mcTorpamMmma v MOJUTOH YacToT.
Craructudeckast (oMmupuueckasi) GyHKIUs pacnpeaesieHns. BeI0opoyHbIe XapaKTEPUCTHKU U X
pactpenenenusi. CocrositenbHble, 3((EKTUBHBIE CMEIIEHHBIE W HECMEIICHHBIE OICHKH
napameTpoB. CTaTUCTUYECKOE CPEeIHEE, CTATUCTUYECKAs JUCIIEPCUSl U CTATUCTUYECKOE CpeIHEe
KBaJpaTUYHOE KaK TOYEYHBIE OLICHKU HEM3BECTHBIX: MATEMATUUECKOIO OKUIAHUS, AUCIEPCHUH,
CPEIHEr0 KBaApaTUYHOI'O OTKJIOHEHMs. [[OBEepHUTENbHBIE UHTEPBAJIBI U MHTEPBAJIbHBIE OLEHKH.
JloBepuTenbHbIE OLIGHKH HEU3BECTHOM BEPOSTHOCTH MO OONBIIMM BbIOOpKaM. JloBeputenbHast
OIICHKa MAaTE€MAaTHYECKOr0 OXKUJAHUs IPU HEU3BECTHOW aucrepcuu. JloBepuTenbHas OIEHKA
CpeIHEro KBaJpaTHYHOTO OTKJIOHEHUs. TouHble BBIOOpOUHBIE pacmpeneneHus: CrproneHTa (t-
pacnpenenenne), Dumepa-Cuenekopa (F-pacnpenenenue), Ilupcona (y>-pacmpeneneHue).
[IpoBepka cTaTUCTHYECKUX TUIOTE3. MareMaTH4eCKHMEe METOAbl INPOBEPKH CTATUCTUYECKUX
TUIIOTE3. DIIEMEHTHI TEOPUU KOPPEIISALIUH.
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4. O0beM y4eOHOI JUCHUIJIMHBI

Cemectp
Buj yue0OHoii padoThl Bcero 1 2 4
3E Akaj.u. 3E Akaja.u. 3E Akana.a. 3E Akan.u. 3E Akaja.u.
OO0uiasi TPy10€eMKOCTh 1M CHUIITHHBI 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
Jlexmm 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
CamocrosiTesibHasi padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHTtakTHas camocTosTenbHas pabota 0,6 0,4 0 0 0,2
CamocrosiTenbHOE U3yUYEHHE Pa3/IeIOB 8,44 303.4 2,34 83.6 2,22 R0 2,22 20 1,66 59.8
IV CITUTIIMHEI
Buja kouTpoJisi — 3a4eT ¢ OleHKOoM + +
Bua kontpoJis — 3aver + +
Bua kouTpossi — Jk3amMeH 2 72 1 36 1 36
KoHTtakTHas paboTa — mpoMeXyTOUHas aTTeCTAIIHS ) 0,8 | 0,4 1 0,4
[ToaroroBka K 3K3amMeHy. 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEeHKOH IK3aMeH IK3aMeH 3ader
Cemectp
Bun yue6Hoi1 paGoThl Bcero 1 2 3 4
3E Actp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.
O01mast Tpy10eMKOCTh TUCHUIIHHBI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 7,56 204 2,66 72 1,78 48 1,78 48 1,34 36
Jlexm 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
[Tpaktuueckue 3ausrus (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
CamocTrosiTenbHOE U3YUYEHHE Pa3/IeNIOB 8,44 22755 2,34 62.7 2,22 60 2,22 60 1,66 44,85
IV CITUTIIMHEI
Bua kouTpoJisi — 3a4eT ¢ OleHKOM + +
Bun kontpoJis — 3aver + +
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Bua kouTpoJsi — Jk3aMeH 54 27 27

KonTtakTHas paboTa — MpoMeXKyTOYHAS aTTECTAIIHS 0,6 0,3 0,3

[ToaroroBka K 3K3aMeHY. 53,4 26,7 26,7

Bua uTOroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM IK3aMeH JK3aMeH 3ader
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AHHOTaNUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«HUcTopus (umcropusit Poccun, Bceoduiasi ucropus)»
1 Heas aucuumiMHbl — GOPMHPOBAHHUE Y CTYJICHTOB IIETOCTHOTO TMPEIACTABICHUS 00
HCTOPUUYECKOM MpoIuuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM MPOIIECCE.
2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:
Obaaoams CleNyOIMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:
VK-5.1, VK-5.2, VK-5.3, OIIK-3.1, OIIK-3.2, OIIK-3.3.

Buame:

—  OCHOBHBIC HAIPABIICHUS, TPOOIEMBI U METOJIbI UCTOPUUYECKON HAYKH;

—  OCHOBHBIC ATalbl U KJIIOYEBBIC COOBITHS UcTOpUM Poccun u Mupa; 0COOEHHOCTH Pa3BUTHS
POCCHIICKOTO TOCYIapCTBA, BHIIAIOIINXCS ACSITENICH OTEeYeCTBEHHOM 1 BCEOOIel UCTOPHH.

Ymemo:

— COOTHOCHUTH OOINME€ HWCTOPHYECKHUE TIPOLECCHl H  OTACNbHBIC (DAKTHI, BBISBIATH
CYIIECTBEHHBIC YEPTHl MCTOPUYECKUX IPOIECCOB, SBICHUN W COOBITHH; aHAIM3UPOBATH
COIMATbHO-3HAYUMBIE TTPOOJIEMBI,

—  (opmynupoBaTh U apryMEHTHPOBAHO OTCTAWBATh COOCTBEHHYIO MO3UIIMIO TI0 PA3TUYHBIM
npobjaemMaM UCTOPHUH.

Bnaoemn:

—  TIpeACTaBJICHUSMHU 00 HCTOPHH KaK HayKe, €€ MECTE B CHCTEME TyMaHUTAPHOTO 3HAHMUS;

—  TIpEeACTaBJICHUSMHU 00 OCHOBHBIX dTallax B UCTOPUU YEIOBEUECTBA U UX XPOHOJIOTHH;

—  KareropuajibHO-MOHATHIHBIM anlapaToM U3y4aeMOU JUCHHUILUINHBI;

—  HaBBIKAMU aHaAJIM3a UCTOPUUYECKUX UCTOYHUKOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pasoen 1. Hcmopusa 6 cucmeme coyuanvno-cymanumapusix Hayk. OcHo8bl memooono2uu
ucmopuueckou Hayku. OcobenHocmu cmanosienus 2ocyoapcmeeHnocmu ¢ Poccuu no cpagnenuio
C e8pONeLiCKUMU PAHHECPeOHe8eK0BbIMU 20CYOapPCMBAMU.

1. 1. MecTro ucropuun B cucTeMe HayK. /[peBHeiillee mpouuioe 4ejoBedecTBa W
nepsble nMBUIAM3aNMU. [Ipeamer ucrtopuyeckoi Hayku. Poibs Teopun B MO3HaHUM IPOLLIOTO.
CymHocTb, HopMbl, QYHKIMU HUCTOPHUUYECKOrO 3HAHMA. [IOHATHE HCTOPUYECKOTO MCTOYHMKA,
KJacCU(pUKalusg HCTOPUUECKUX HCTOUYHUKOB. HMcropuss Poccum — HeoTbemisiemass YacTh
BCEMHUPHOU UCTOPUH; 00IIee U 0COOEHHOE B HICTOPUIECKOM Pa3BUTHUH.

Antponorene3. Heomutnueckas peBomtonus. ConuanbHblid  cTpoid. Paznoxkenue
nepBoObITHOM o0mmHEL. [uBunuzanuu J{pesuero Bocroka. I'ocynapcrsa antuunoctu. Hapoas! u
JIpeBHENIIME rocyaapcTBa Ha Tepputopun Poccun. DTHOreHes cnapsiH. Benukoe Ilepecenenue
HaponoB B [II-1V Ba.

Tpamumuonasle  (GOpMBI  COIMANTBHOW  OpraHU3AMKM  E€BPOMEHCKUX HApOJOB B
JIOTOCYIapCTBEHHBIA NEPUOA. BO3HMKHOBEHHE DPAHHECPEIHEBEKOBOM TI'OCYIapCTBEHHOCTU B
EBpore.

OTHOKYJIBTYpHbIE U COLMAJIbHO-TIOJIMTUYECKUE TPOLIECCH CTAaHOBJIEHUS POCCUMCKOMN
rocynapcrBeHHocTH. Hawano poccuiickoil rocymapcrBeHHocTH. JlpeBHsAst Pych. Ilpunstue
XPUCTHAHCTBA.

1.2. Cpennune Beka. MecTO CpeIHEBEKOBbSI BO BCEMHUPHO-UCTOPUYECKOM IMPOIIECCE.
Pycckue 3emnu B XII-XIII BB. MoHTrO0JI0-TaTapcKOe HaliecTBUe Ha Pych. DkcniaHcus B 3amagHble
U CEBEpO-3alla/iHble pyCcCKUE 3eMIIH. Bennkoe KHKECTBO JIMTOBCKOE U Pycckoe rocynapcerso.

CknanplBaHHE€ OCHOB HAIIMOHAIBHBIX rocynapcTB B 3amamnoit EBpome. OOGpaszoBanme
Poccuiickoro rocyapcrsa, €ro HCTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsi. Y wucrokoB HoBoro Bpemenn. OcCOOEHHOCTH COCIOBHO-
npezacTraBuTenbHOM MoHapxuu B EBpomne m Poccun. Hauano XVII Beka — smoxa BceoOIero
eBporeiickoro kpusuca. Poccus B XVI B. - XVII BB. CHHXpPOHHOCTh KPU3UCHBIX CHUTyallMil B
pa3HbIx cTpanax. «CMmyTHOe Bpemsi» B Poccun.
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I'enesuc kanuranusma. Ero ¢opmbl U cocyiecTBOBaHHE C 3JeMEHTaMu (eojann3ma.
OcobeHHOCTH pa3iauyHbIX pernoHoB EBpombl. dopmupoBaHue MHUPOBOTO pbIHKA. Ilogbem
MaHypakTypHOTro npousBoacTBa. DopMupoBaHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «Bropoe mznanue» kpenoctHudectBa — CobOopHoe
ynoxenue 1649 r. u opunuueckoe opopmiieHne KpernocTHOro npapa. CeKysipu3aius pyCccKou
KYJBTYPBI.

Pazoen 2. Om Hosozo k Hosetiwemy spemenu. Poccutickas umnepus ¢ XVIII — nauane
XXes.

2.1. XVIII Bek — BeK MOJAepHM3allMd WU NpocBelmleHus. MaeiiHbie u coluaibHO-
noautudeckue ucToku Ilpocsemenns. OCHOBHBIE YEPTHI IPOCBETUTEILCKOM UAEOIOTMH: YETOBEK
Y TOCYAapCTBO, «ECTECTBEHHOE MPAaBO», 3THKA. M ies nmporpecca Kak rocoICTBYIOIIEE TEUEHNE B
00I11eCTBEHHON MBICIIH.

Pedpopmer ITletpa 1 kak mepBas mombITKa MOJEPHHU3AIMH CTPaHbI, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nminepun. OCHOBHBIE HaIIpaBJICHUS «EBPONEU3ALUN» CTPAHBL
DBOJTIONHS COITMANBHOM CTPYKTYpPHI o01mecTBa. JlanpHelee pacmmpenue rpaHul] Poccuiickoi
umnepun. Poccust B smoxy mpocsenieHHoro abcomotuszma. Poccust u Epoma B XVIII Beke.
N3MeHeHus B MEXAYHAPOIHOM MOJ0KEHUHU POCCUICKOI MMITEpUH.

2.2. XIX crogerne. IIpombinuieHHsiii mepeBopoT B EBpome u Poccun: obmee u
ocobenHoe. Baxkneiimme ycnoBus nepexona Poccun Kk HHIyCTpHAIBHOMY OOINECTBY — peleHUe
KPECTBhSHCKOTO BOIIPOCA 1 O'paHUYEHHE caMOepKaBus. [IMTeIbHOCTD, HEMTOCIIE0BATEIbHOCTD,
MUKJIMYHOCTH TIporiecca OypskyasHoro pedopmupoBanus. EBpomneiickas pesomronus 1848—1849
rr. Utoru, 3HaueHne, ICTOPUUECKUE TTOCIEACTBHSL.

Ponws cyOnexkTuBHOTO (hakTtopa B mpeomosiennn oTcTaBaHus. Pedopmer XIX Beka, ux
3Hauenue. OOmiecTBeHHbIe nBIKeHus B XIX Beke.

2.3. Poccusi 1 Mup Ha py0Oe:ke BeKOB: Kpu3uchl pa3BuTus. O0mue HTOTH POCCHICKOM
MOJepHH3aLuU K Hadainy XX Beka.

CootHoleHne noautudeckux cui B Poccun B Havanme XX Beka. Hapactanue kpusuca
camoznepkaBus. [lepBast poccuiickas peomonusi. OOpa3oBaHME TONUTUYECKUX MApPTHIL.
l'ocynapcTtBenHas nyma Hadasia XX BeKa Kak MEPBBIM ONBIT POCCUUCKOTO MapjaMEeHTapu3Ma.
CronpimuHcKkas arpapHas pedopma. Ilepas mupoBas BoifHa M yuactHe B Hel Poccum.
®eBpasnibekas peBostonus 1917r. 1 KOpeHHbIE U3BMEHEHHUS B MTOJIUTUYECKOM )KU3HU CTPaHBbI.

Pasoen 3. Bcemupno-ucmopuueckuii npoyecc u XX eéex. Om cosemckozo eocyoapcmea K
cospemennoti Poccuu. Ocnognbie menoenyuu Mupo8o2o pazeumus Ha COBpeMeHHOM dmane.

3. 1. Hayano HoBeiimero Bpemenu. ®opMHUpPOBaHME U CYLIHOCTb COBETCKOI'O CTpOS.
Mapkcu3m Kak HIC0JIOTHYECKass OCHOBA PEBOJIOIMOHHBIX IMPeoOpa3oBaHUN W POCCHICKHE
peanmun. [lonroroBka m mobena OxTsOpbCKOro BoopykeHHoro BoccranHust B Ilerporpane. II
Bceepoccuiickuii cbe3n COBETOB M €ro penieHus. DKOHOMHUYECKass M COIMajbHas TMOJUTHKA
OOJIBIIIEBUKOB.

Hroru nepBoit MupoBoil BOMHbBI. Bepcasibckas cuctemMa MeXIyHapOAHBIX OTHOIIEHUM.

I'paxxnanckas BoWiHa M HHOCTpaHHas wuHTepBeHIUsA. Cynpba u 3Hadenune HOIla.
YTBepxKaeHuEe OMHONMAPTHIHOW moiuTH4ecko cuctembl. O0pazoBanue CCCP. Ilomutnueckas
6ops0a B maptuu u rocynapcrse. CCCP B roap! nepBoix nsatuiieTok (koHer 20-x rr. — 30-e rT.).

MupoBoii 3kKoHOMUYECKHMUA Kpu3uc 1929-1933 rr. m BapuaHThl BBIXOJA W3 HETO.
Toranurapusm B EBpome. @opmupoBanue pexuma JUYHOW Binactu CTalvHa U KOMAaHJHO-
aIMUHUCTPATUBHON cucTeMBbI yrpaBiieHus rocyaapctBoM. Koncrutymuss CCCP 1936 r. Buemnss
nonutuka CCCP B 20-30-e rr. lesrensHocts KomunTepHa.

3.2. Bropast MupoBas BoiiHa. Bestukasi OredecTBeHHasi BoiiHa: «be3 cpoka 1aBHOCTHY.
MockBa U MockoBckast 06acTe B roabl Benmkoit OredecTBeHHON BOWHBI. OCHOBHBIE STaIlbl
Benukoit OteyecTBeHHOM BOMHBI. KOpEHHOM MepesioM B XOJ€ BOMHBI.

CoBerckuii ThUl B TOAbl BOWHBI. boprba B Thuly Bpara. IlapTu3aHckoe IBUKEHHE.
YenoBedyeckre U MaTepUalibHbIE MOTEPH B XOJT BOWHBI.
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Pemarommii Bkiman Coerckoro Coro3a B pasrpoM dammmusma. HiopaOGeprekuii mporecc Haj
HAIMCTCKUMH BOSHHBIMH IPECTYITHUKAMU. Xa0apOBCKHii Iporiecc.

3. 3. CCCP u Mup ¢ nocjieBoeHHOro nepuoaa a0 1991 r. lizmeHnenre COOTHOIICHHS CUIT B
MHUpE I0CJIe€ BTOPOM MHUpPOBOM BOMHBI. Hagayo «xomogHoil BoMHBDY. «JlokTpuHa TpymdHa» u
«IIman Mapmamnay. ®opMmupoBanue OUIMOISIPHOTO MUpa. B3aMMOOTHOIIEHHS] CO CTpaHAMU
«HaponHoil nemokparum». Co3mganme CoBeTa 3KOHOMHUYECKOW B3ammoriomomnu. KoH(uukT ¢
Orocnasueit. Opranmzamus  CeBepoatiantudeckoro poropopa (HATO). Co3nanue
Opranuzauun Bapmasckoro norosopa. BoitHa B Kopee. TpynHOCTH IOCIEBOEHHOTO pa3BUTHS
CCCP. VYxecroueHHWE NOJUTUYECKOTO pEXKHMa W HUACOJOTMYECKOro KOHTposis. [lombITku
O0OHOBIICHHS «TOCYIapCTBEHHOTO cornann3May. XX cbe3n KIICC u ocyxneHue KyipTa JHYHOCTH
Cranuna. «OTTenensy B TyXOBHOHU cdepe.

OxoHoMuueckue pedopMbl cepeauHbl 60-x ToIOB, MPUYUHBI MX HE3aBEPIICHHOCTH.
«l"ocynmapctBo OnarogeHctBusi». IV u V Pecnybnuka Bo ®pannun. O6pazoBanue u Pa3sutue
OPI'. «OxoHOoMHuUeckoe uyyno» SAnoHuu. Pacnaa kosoHnanbHO# cuctembl. HeokoHcepBaTusm
Benukobpurtanuu. Pelironomuka B CIIA.

HapacTtanue KpU3HCHBIX sIBIEHUH B coBeTCKOM obmiectBe B 70-¢ — cepeaune 80-X TooB.
Hogas Koncrturyuuss CCCP. Konuenims «pa3Butoro counanuimay. Baenmnss noautuka CCCP
B KOHIIe 60-x Hayane 80-X IT.: OT pa3psAAKH K 000CTPEHHUIO MEXTyHAPOIHON 0OCTaHOBKH.

«ITepecTpoiika»: CyIIHOCTb, 1IE€IH, 3aJ]a4l, OCHOBHBIE ATanbl, pe3yabTarbl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBbIE TEHJAEHIIMA MUPOBOI0 Pa3BUTHS HA COBPpeMeHHOM 3Tane. CTaHOBJIeHUE
HOBOIi poccuiickoii rocynapcrBeHHoctd (¢ 1991- mo Hacrosimiee Bpewmsi). JlubGepanbHas
KOHIICTIIIHMS POCCUMCKUX pedopM: mepexo1 K peIHKY, (opMUpOBaHUE TPAKIAHCKOTO OOIIECTBA U
npaBoBoro rocynapcrsa. «lllokoBas Tepanus» skoHOMUYecKux pedopMm B Hayane 90-x roaos.
Konctutynus Poccuiickoit @enepanun 1993r. MexxnanmoHanbHble oTHOIIEHUS. [lonmuTnyeckue
napTU W OOIeCTBeHHbIe MABMKeHHs Poccum Ha coBpemMeHHOM »HdTane. Poccust Ha mnytu
MoaepHu3anuu. Poccust B cucteMe MUPOBOM SKOHOMHMKUA U MEXKAYHAPOJHBIX CBs3eil. MUpoBoit
skoHoMuueckuil kpusuc 2008—2011 rr. Hoble reononutudyeckoe pealuu B MUPE U UX BIIHSHUE
Ha BHEITHIOW oMMTUKY Poccuiickoit deneparuu. ['modanbHbIe TPOOIEMBI COBPEMEHHOCTH.

4 O0beM yueOHO TUCUUIIMHBI.

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTbl Axax, | Acip.
3E
q, q,

OO0mas TPy10€eMKOCTb 1M CHUTLTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexuun 0,9 32 24
[Tpaktrueckue 3anstus (113) 0,4 16 12
CamocrosiTeibHas padora 1,7 60 45
KonTakTHas camocrosiTenbHas paboTa 17
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIIINHBI ’ 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOUYHAsl aTTECTaIHsI 1 0,4 0,3
IToaroToBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH
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AHHOTaNUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«Teoperuyeckass MEXaHUKA)»

1. Heab TMCHUNIMHBI — U3Y4YeHHE 00IIeH TEOPUU O COBOKYITHOCTHU CHII, PUIIOKEHHBIX K
MaTepuaibHbIM TellaM, U 00 OCHOBHBIX OMNEpalUAX HaJ CUJIAMH, MO3BOJSAIOIIUX MPUBOJUTH
COBOKYITHOCTH WX K HanboJiee MpOCTOMY BHUJIY, OMPEEISTh YCIOBUS PABHOBECHUS MAaTEPUATBHBIX
TeJ, HAXOASAIMXCA MO IEHCTBUEM 3aJaHHOM COBOKYITHOCTH CHJI, M ONIPEAEINIATh PEAKIIMU CBS3EH,
HAJIO)KCHHBIX Ha JJAHHOE MaTepHAbHOE TEJN0; U3y4YeHHE CIIOCOO0B KOJIMYECTBEHHOTO OIMMCAHUS
CYIIECTBYIOIINX ABUKECHUN MAaTEPUAIIbHBIX TEJl; U3yUCHHUE IBUKEHHSI MATEPUAJIbHBIX TEN B CBSI3U
C MEXaHMYECKUMHU B3aUMOJCUCTBUSIMU MEXAY HUMH, YCTAHOBJIEHHE 3aKOHOB CBSI3U
JEHCTBYIOIIUX CHJI C KMHEMAaTUYECKHUMM XapaKTEPUCTUKAMM JBUKEHUNW M MPUMEHEHHE ITHX
3aKOHOB JIJIs1 IOCTPOEHHUSI U UCCIIEA0OBaHUSI MEXaHUKO-MATEeMaTHUYEeCKUX MOJIeNIeH, OMHUCHIBAOIINX
pa3HooOpa3Hble MEXaHUYECKUE SBJICHUS.

2. B pe3yabTaTe M3y4YeHUS TMCUUILIAHBI 00y4AIOIINICA 10/I2KEH:

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTHUKECHHUS:

VYK-1.1; VK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2; OIIK-1.3.

3namo:

—  MeTojbl npeoOpa3oBaHUsl COBOKYIMHOCTH CHJI, MPUJIOKEHHBIX K MaTepUAIbHBIM TelaM, U
MPUBEJEHUS JAHHON COBOKYIHOCTHU CHJI K TPOCTEUILIEMY BULY;

—  METOAbl KOJIMYECTBEHHOTO OINUCAHMS CYIIECTBYIOUIUX JBUKEHUU MaTEpHAIbHBIX TENl B
OTPBIBE OT CHJIOBBIX B3aUMOJECHCTBUM UX C APYTHUMH TEJIaMU;

— METOoAbl KOJMYECTBEHHOTO OMHUCAHUs JBM)KCHHS MATEpUATIbHBIX Tel B CBSI3U C
MEXaHUYECKHMH B3aUMOJCHCTBUAMM MEXK]y HHUMH, OCHOBBIBAsICh HAa 3aKOHAX CJIOKEHHUS
CHUJI, MPAaBUJIAX MPUBEACHUS CIIOKHBIX X COBOKYITHOCTEH K pOoCTEeHIlIeMy BUAY U TpHemMax
OIMCAHUS JBHKCHHUIA;

— crnocoObl yCTaHOBIEHUS 3aKOHOB CBSI3UM JICUCTBYIOUIMX CHJI C KHHEMaTHUYECKUMHU
XapaKTePUCTUKAMM JBIKEHUW W TPUMEHEHHUS OSTUX 3aKOHOB I TOCTPOEHUS U
UCCJIEOBAHUS ~ MEXAHMKO-MAaTEMaTHYECKUX  MOJENEH, aJeKBAaTHO  ONMCHIBAKOLIUX
pazHooOpa3HbIe MEXaHUUECKUE SIBICHUSI.

Ymemn:

— JIOTMYECKH OOOCHOBBIBATH BBIOOP MEXAHHKO-MAaTEMaTHUYECKOW MOJETH H3Yy4aeMbIX
SIBIEHUM U IIPOLIECCOB;

—  COCTaBJISATh YPaBHEHHUS PABHOBECHS U ONIPEAECIISATh PEAKI[UU CBSI3€H, HATO)KEHHBIX HA TAHHOE
MaTepHaIbHOE TEJIO;

— TpPOBOAWUTH JAUHAMUYECKUN aHamu3 padOThl paA3IUYHBIX MEXAaHMYECKHUX CHUCTEM H
MEXaHU3MOB.

Braoemn:

—  COBPEMEHHOM METOJO0JIOTMEN HAYYHOrO aHaM3a HUCCIEAYEMbIX MEXaHHYECKHX CUCTEM M
TEXHOJIOTMYECKUX MPOIIECCOB;

—  METOAMKOI pa3pabOTKHU MEXaHUKO-MaTEeMaTUYECKUX MOJIENIEH UCCIIEyEeMbIX SIBIICHUN;

— METOAaMHM  pELICHHs  MEXaHMKO-MATeMaTHYEeCKUX  337a4, BO3HUKAKOIIMX  IpHU
MOJICIIUPOBAHUHU,  MPOCKTUPOBAHUM,  COOPYXKEHUUM W  DKCIUTyaTallud  XUMHKO-
TEXHOJIOTMYECKOro 000py 0BaHUs.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Cmamuxa meepoozo mena.

OcCHOBHbIE MOHATHS U AKCHOMBbI CTaTHKU. CrokeHue cuil. CUCTEMbl CXOASIIMXCA CHUJL.
Cucrtembl mapajieNbHBIX CHJI M TAp, PACIOJIOKEHHBIX B OJHOM IiockoctH. Cucrema cui,
IPOM3BOJILHO PACHOJIOKEHHAsI B OAHOHN IJIOCKOCTU. DJIEMEHTHI rpa)udecKoi cTaTHUKU. TpeHue.
Cuctemsl ap ¥ CUII, IPOU3BOJIBHO PACIIOIIOKEHHBIX B MPOCTpaHCTBE. LIeHTp TskecTH.

Pasoen 2. Kunemamuxa mouku u meepoozo mena.
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Kunematuka touku. IlocTymarenbHoe W BpamiateabHOE ABM)KEHMSI TBEPIOTO TeJa.
[InockonapainenbHoe JIBUXKEHHME TBEPAOro Tena. JIBM)KEHHE TBEpIOro Tejla BOKPYT
HENoJIBWKHOM Touku. CriojkHOe BUKeHUE TOUKU. CII0XKHOEe ABMKEHHE TBEPIOTO TeNa.

Pasoen 3. JJunamuxa mouxku u meepoozo mena.

3axonbl quHaMUKU. OOmIMe TeopeMbl TMHAMUKU TOYKU. HecBoOoaHOE NBHYKEHUE TOUKH.
OTHOCUTENbHOE ABUKEHUE TOYKHU. [[BHKEHHE Tenla B IOJIE 3€MHOr0 TATOTEHUs. MOMEHTBI
WMHEpLUUU TBepAoro Tena. Teopema 00 U3MEHEHUH KOJIMYECTBA ABMXKEHUS cHCTeMbl. Teopema 00
U3MEHEHUH MOMEHTa KOJIMYECTB JIBMKEHHS CHCTEMBL. Teopema 00 M3MEHEHHH KWHETHYECKOU
sHepruu cuctemsl. [Tpuniun lamambepa.

4 O0beM yueOHOH TUCHHMILINHBI.

B B actpon.
o B akanem.
Byl yue6HO# paboThI 3a4€THBIX gacax
yacax
eUHHIIAX

O01masi Tpy10eMKOCTh JUCUMIIIIMHBI 3,0 108 81
KonTakTHast padoTa - ay1MTOPHBIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
[Tpaktrueckue 3ausatus (I1p) 0,44 16 12
CamocTosiTesibHasi padoTa: 2,12 75,8 56,85
PacuetHo-Tpaduueckue paboThl 36 27
[ToaroToBKa K KOHTPOJIBHBIM paboTam 2,12 9 6,75
KonTakTHas paboTa — MpOMEeKyTOYHAs aTTECTaIHS 0,2 0,15
CaMOCTOSITETbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI 30,8 23,1
Bua koHnTpoJis 3a4yeT

AHHOTALUSA
padoueil MporpaMMsl IMCHUIIMHBI «Duiiocodusn

1. Heap aucummamubl «dunocopus» — copMuUpoBaTh y CTYJEHTOB KOMIUIEKCHOE
MpEJCTaBICHHEe O polu U Mecrte (umocodhun B CUCTEME TYMaHUTAPHBIX, COIHAIBHBIX U
€CTECTBEHHBIX HayK, TO3HAKOMHUTh UX C OCHOBaMHU (PUIOCO(PCKOro 3HaHUS, HEOOXOIUMBIMH IJIsi
pEIICHUS TEOPETUICCKUX U MPAKTHUECKUX 3a/1a4.

2. B pe3yabTraTe n3y4eHUus JUCHHUILIHHBI 00y4AlOUIUICH T0JIKEH:

OO6nanarh ClIeqyIOIUMA KOMIIETCHIIUSAMU 1 MHAUKaTopaMu ux noctmkenus: YK-1.1, YK-
1.2, YK-1.3, YK-5.1, YK-5.2, YK-5.3.

3namo:

— OCHOBHOE€ COJICpKAHHE TJIaBHBIX (UIOCOPCKUX IIKOJ M HAMpPaBICHHM, MPEIACTaBUTEICH
3TUX IIKOJ, CBSI3b M pa3inuyue UX (UI0cOPCKUX HJEeH, CBSI3b HUCTOPHKO-PHIOCOPCKUX
KOHIEMNINI ¢ COBpeMEHHBIMH MTPoOIeMaMH HHIUBUAYaTIbHON U OOIIECTBEHHOM KU3HH;

Ymemns:

— TIOHMMaTh W aHAIU3UPOBATh MHUPOBO33PEHYECKHUE, COLMAIbHBIE WM WHAUBHIyaIIbHBIC
po0JIeMbl COBPEMEHHOM JKU3HHU;

— TpaMOTHO BECTH JUCKYCCHIO, aHAJIU3UPOBAaTh OCOOCHHOCTH  MEXKKYJIbTYpPHOTO
B3aMMOJICHCTBHS, OOYCIOBIICHHBIC Pa3IUYMEM 3TUYCCKUX, PEIMTHO3HBIX U IEHHOCTHBIX
CHCTEM, OTMPAsICh HAa HApaOOTaHHBIN B UCTOPUH (HUITocOPUN MaTepHal;

—  TIPUMEHATH MOJyUeHHbIE PUI0CO(CKHE 3HAHMS K PEIICHUIO TPO(ECCHOHATBLHBIX 3a1a4.

Braoems:

—  TpeAcTaBICHUsMHU O Quiocoduu Kak HayKe M CUCTEME IIEHHOCTEH, ee MeCTe B CHUCTEMeE
TYMaHUTapHOTO 3HaHMs; OCHOBaMHU (PHUIOCO(CKOrO MBIIUIEHUS; KaTeropUualbHBIM
anmapaTroM H3y4aeMoOW IUCIHUIUIMHBEL, (UIOCOPCKUMU METOJaMHU aHallu3a Pa3IndHbIX
npoOsieM, HaBbIKaMU (UIOCO(CKON KYJIbTYpPHI ISl BRIPAOOTKH CHCTEMHOTO, LIETOCTHOTO
B3TJIS1a HA JIEHCTBUTEIBHOCTh U MECTO XUMHUU U XMUMHUYECKON TEXHOJIOTUU B IIEIOCTHOMN
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KapTUHE MHpA.
3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

Brenenue. duocodus, ee MporuCXoXIeHNE U POJIb B 00IIECTBE.

Pa3zoen 1. Ocnosuvie gunrocoghckue wikonvl.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmaron,
Apucrorenb, TUHAUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE NMPOOIEMbl CPEAHEBEKOBOM
bunocopun u smoxu Bozpoxnenus. Punocobus Homoro Bpemenn (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBBI MapKCcUCTCKOM (prstocoduu. OCHOBHBIE HAMPABIICHUsI COBPEMEHHOM (hrtocoduu.

Pa3zoen 2. Qunocogckue konyenyuu ObImus U NO3HAHUSL.

[Ipobnema ObiTHs B uctopuu ¢uiocobun. I[loHATHS MaTepUaTbHOTO M HJICATBHOTO.
OcHoBHBIE (unocockre HampaBiICHUS: MaTepHanu3M W uaeanu3Mm. [IpuHIun rao6anbHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOW KapTUHE MHUpA.

Konnenmuu mpocTpaHcTBa U BpEMEHH B HCTOpUH (HUITO0CODUU U HAYKH.

[Ipoucxoxnaenue co3Hanus. Poib Tpyaa B NpoUCX0kAEeHUH co3HaHus. Mneanuctuyeckue
U MaTepuaIMCTUYeCKue KoHIenmuu co3HaHus. Co3nanme u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHE.

Konnenmun rHoceonoruut B HWCTOpuM  (puimocoduu: CEHCyalau3M, paluoOHAIU3M,
CKEMTUIM3M, arHOCTUIM3M, KOHIIETIIHS BPOXKACHHBIX UJeH, anpuopu3M. JluanekTuka mo3HaHus:
YYBCTBEHHOE U paruoHanbHoe. OCHOBHBIC TEOPUH UCTUHBI.

Pazoen 3. Ilpobnemst uenosexa 6 gpunocoguu.

UYenosek kak mpeamet dunocodckoro ananusa B ucropuu punocodun. I[Ipoucxoxaenue
YyelloBeKa: MPUPOJHBIE W COLHUANbHBIE YCIOBUS AaHTPONOCOLMOreHe3a. buonoruueckoe u
COLIMANLHOE B YelloBeke. HANBYUI, MHAUBHIYAIbHOCTD, TUYHOCTD.

CwmpbIch KM3HU W TIpeIHa3HA4YeHHE ueoBeka. JKu3Hb, cMepTh, OeccmepTue. JBrkeHue
HEHACWIIMSA, €ro pojb B CcoBpeMeHHOH >ku3HU. llemu u uenHoctu. CBoOoga BoluM U
OTBETCTBEHHOCTH JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETHUECKHUE IEHHOCTH.

Pa3zoen 4. Qunocogus ucmopuu u obuecmsa

Uei0oBEK B CUCTEME COLIMATIBHBIX CBA3eH. JIMUHOCTE M Macchl, CBOOOAA M HEOOXOIUMOCTb.
Owiocodust uctopuu: QGopManMoHHASsS ¥ UBUIM3AIMOHHAS KOHIICMIIMM HCTOPHUYECKOTO
paszButus. IIporpeccucrtckue M HMKIMYECKHME MOJAETH pPa3BUTHUSA. [7o0anbHble TPOOIIEMBI
coBpeMeHHOCTH. KOHIENIHS YCTOMYUBOTO Pa3BUTHSI U CIIEHAPUU OYTyIIEro.

O6mmecTBo u ero crpykrypa. CornuanbHas, MOTUTHYECKas U TyXoBHas cephl 00IIecTBa.
Konnenuuu rocynapctsa B ucropuu Gpuitocopckoit Mpicin. I'paskganckoe 00IIECTBO U TPaBOBOE
roCyAapcTBO.

Pasoen 5. Qunocoghckue npobremvl xumuu u Xumuueckou mexHoi0cuu

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa Hay4HOrO 3HaHHUS, €r0 METOAbl U (OPMBI.
HayuHnble peBomonnyu M CMEHA THUIIOB pallMOHAILHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HAyKU ¥ OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUST Hayku W TexHUKUA. CoIManbHBIE MOCIEACTBUS HAYYHO-
TEXHHUYECKOTO Iporpecca. DTUYECKUE U KOJIOTHUYECKHE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HaykK. OCHOBHAsI poOJieMa XUMUU KaK HAYKU H
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHojoruu. Crenuduka  XUMHUKO-
TEXHOJOTHYECKOT0 3HaHUA: (PyHIAMEHTaIbHOE U MPUKIIATHOE, SIMITUPUIECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOM JUCHHUIIMHBI

Bunbt yueOHOM paboThI 3E Axap. u. Actp. u.

Oomas TPYA0EMKOCTh U CIHUIIJINHBI 1o 4 144 108
y4eOHOMY IJIAHY
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Konrakthas pa6ora (KP): 1,78 48 36

Jlexmuu 0,89 32 24

[Tpaktuueckue 3ausatus (I113) 0,89 16 12

CamocrositeabHas padora (CP): 1,22 60 45

CaMOCTOSITETbHOE N3YUEHHE PA3/IeNIOB IUCIUTIIINHBI 1,22 60 45

IK3aMeH 1 36 27

KoHTtakTHas paboTa — MPOMEKYTOUYHASI aTTECTAILIH 1 0,4 0,3

[ToaroroBka K sK3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«O0mas 1 HeoOpraHu4veckast XuMusD»

1 Heap aucuumiIMHbl — TOpuoOpeTeHHe 3HAHWM M KOMIETEHIMH, (hopMupoBaHHE
COBPEMEHHBIX IPECTaBICHUN B 00JJaCTH TEOPETUUECKHX OCHOB XUMHUH U XUMHHU 3JIEMEHTOB.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Obnadams CINenyOMUAMHA KOMIETEHIIUSAMA W WHAWKATOpaMHu uX mocTiwkeHus: YK-1.1,
VK-1.2, YK-1.3, OIIK-1.1, OIIK-1.2, OIIK-1.3.

3names:

—  DJIEKTPOHHOE CTPOCHHE ATOMOB U MOJIEKYJI;

—  OCHOBBI TEOPUHM XUMHUYECKOHN CBSI3M B COCUHEHUSX Pa3HBIX TUIIOB, CTPOCHHUE BEILECTBA B
KOHJICHCHUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTHM NPOTEKAHUS XWMHUUYECKHX IPOLIECCOB U XapaKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

—  METOJbl ONUCAHU XUMUYECKUX PABHOBECUI B PACTBOPAX AJIEKTPOJIUTOB;

—  CTPOEHHE M CBOMCTBA KOOPAMHALIMOHHBIX COECUHEHMI;

—  MOJy4Y€HUE, XMMUYECKHE CBOMCTBA IPOCTHIX U CI0KHBIX HEOPraHUYECKUX BELIECTB.

Ymemns:

—  BBINIOJIHATH OCHOBHBIE XUMHUYECKHE OMNEpaluu, OINpPeeisITh TEPMOJUHAMUUECKUE
XapaKTEPUCTUKU XUMUUYECKUX PEaKLIUidi U PAaBHOBECHbBIE KOHIIEHTPAIMU BELIECTB;

—  HCIOJb30BAaTh OCHOBHBIE XUMHUUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKHUE CIIPABOYHBIE JJAHHbIE
IUTsL pelieHus npodeccnoHalbHbIX 3a/1a4;

—  TPOTHO3UPOBATH BIUSHUE PA3INYHBIX (PAKTOPOB HA PAaBHOBECHE B XMMHUECKHUX PEAKIIHSIX.

Braoems:

—  TEOPETHUYECKUMHU METOAaMHU OMUCAHUS CTPOCHUS U CBOMCTB MPOCTHIX U CIIOKHBIX BEILIECTB
Ha OCHOBE 3JIEKTPOHHOI'O CTPOECHMS UX aTOMOB M IOJIOKEHHS B MEPUOJIUYECKON CHCTEME
XUMHUYECKHUX 3JIEMEHTOB;

—  OCHOBHBIMH HaBBIKaMHU PaOOTHI B XUMHUUYECKOU TabopaTropuw;

—  JKCIEPUMEHTAThHBIMU METOJIaMHU OMPEIEICHUSI HEKOTOPHIX (PU3UKO-XHMHUYECKUX CBOWCTB
HEOPraHWYECKUX COETUHEHUI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. TlpuHIMTIBI XUMUT

1.1 Ctpoenue aroma.
BonHoBbIe cBolicTBa MarepuaidbHbIX O0O0BEKTOB. YpaBHeHue pe bpoiina. CooTHomieHue
HeonpeneneHHocTei ['elizenoepra. [lonsTre 0 kBaHTOBOM MexaHuKe U ypaBHeHuH [lIpenunrepa.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAs CUCTEMA.
CoBpemenHast GOpMYyJIUPOBKA MEPUOUIECKOro 3akoHa. [leproaudeckasi cuctemMa u ee CBsi3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE JJIEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B MEPHOIUYECKON
cucteme annemedToB J[.M. Menzaeneena.

1.3 OkucnuTenbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.
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Crenenn oOkucieHUs. BaxHednmme OKUCIUTENIM W BOCCTAaHOBUTENW. BaxHelmme cxemsl
MpEBpAILCHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUIX.

1.4. Xumnueckas CBs3b U CTPOEHUE MOJIEKYJI.

KoBasieHTHas CBA3b, OCHOBHBIE IOJIOKEHUS METO/Aa BAJIEHTHBIX CBs3eil. PaccMoTpeHune cxem
MEepEeKpbIBAaHUSI aTOMHBIX OpOuTaliell mpu 00pa3oBaHUM CBA3El B MoJjekynax. [ 'mbGpunuzanus
BOJIHOBBIX (DyHKIM. OCHOBHBIE MOJIOKEHHSI METOa MOJIEKYJIpHBIX opOuTaneit (MO JIKAO).
Metox T'mmnecnu. OOmue cBeneHHST O KOMIUIGKCHBIX COGIMHEHHMAX, MX CTpPOEHHE.
MexMmoieKyJisipHas 1 BHyTPUMOJIEKYJISIpHAs. BOAOPOIHAA CBsA3b. MIOHHAs CBA3b Kak MpeAesIbHbIN
Clydall KOBaJICHTHOU CBsi3M. OOIIHME TPEICTaBICHUS O MEKMOJICKYJISIPHOM B3aUMOJCHCTBUU:
OpPUEHTALIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOIEHCTBUS.

1.5. TlonsATHE O XMMHUECKON TEPMOINHAMUKE.

TepmonuHamuueckue (QYHKIUA COCTOSHHS (XapakTepucTH4YecKkue GyHKIHUH). BHYyTpeHHss
DHEPrusl U SHTAIBINA, UX QU3MUECKUN CMBICI. TepMOXUMHS ¥ TEPMOXUMUYECKUE ypPaBHEHUS.
3akoH ['ecca u cnenctBus u3 Hero. [lonsTre 00 HTpONUHU, aOCOTIOTHASI SHTPOMHUS U CTPOCHHUE
BenlecTBa. Mi3MeHeHne SHTPOIMY B pa3IMYHbIX IIpoLeccax.

1.6. [ToHsITHE O XMMUYECKON KUHETHKE. XUMUUYECKOE PAaBHOBECHE.

OnHocTanuitHbIE W CIIOKHBIE peakuH. 3aKOH JeHCTBYrOIMX Macc. KoHcTaHTa CKOpOCTH
peakiuu. MONEKYISIpHOCTh M TOPSAOK peaklMh. 3aBUCUMOCTh CKOPOCTH PpEaKIMU OT
TEMIIEpaTypbl; SHTAIbIINA AKTUBALUU. | OMOTEHHBIN U T€TEPOrCHHBIA KaTaJIN3.

HctunHoe n kaxymieecs paBHoBecusi. KoHcTaHTa XUMUYECKOro paBHOBecHs. CMeIlleHUE
XUMHUYECKOro paBHOBecus, puHuu Jle-Ilarense — bpayHa.

Oneprusi ['m60ca, ee CBsA3b C PHTponued W IHTaIbNHEH. OU3NYECKUN CMBICT SHEPTHUHU
['uG6ca. DHTpONUUHBIA M SHTANBIUKUHBINA (akTopsl mpouecca. CBa3b AG°r ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipomecce, compoBOXAalOmMe  O0pa3oBaHWE JKUIKAX  HUCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJUTOB. ACCOIMUPOBAHHBIE M HEACCOLMMPOBAHHBIE AIIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcTaHTa aucconmanuy. PaBHOBeCcHE B CHCTEME, COCTOSIICH H3
HACBIIIIEHHOTO0 PacTBOpa MaJlOpPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COeIMHEHUI. PaBHOBECHE qUCCOIMAIIMU BOJIbI, HOHHOE TTPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmnepatypsbl. [llkana pH. ['maponus cosneil.

Pa3zoen 2. Heopranudeckas XumMust

2.1. XuMus s-371eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBpiil 3JIEMEHT MEPUOAUYECKON CUCTEMBI, €TI0 JBOMCTBEHHOE ITOJIOKECHUE.
OnemeHThl 1-2 u 13-18 rpynn nepuoanvecKod CUCTEMbl. 3aKOHOMEPHOCTH B H3MEHECHHH
JMIEKTPOHHBIX KOHGUTYpalMid, BEIUYUH PAJAUYCOB, 3JIEKTPOOTPULATEILHOCTH U DHEPIUU
MOHU3ALMKA aTOMOB. TUNIMYHBIE CTENIEHU OKUCICHUS. XUMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHUU U CBONCTBAX OCHOBHBIX THIIOB COEIUHEHUN, MX TMOJy4YECHHE.
[IpupoaHble cOeqMHEHNs], TOIyYEHUE U TPUMEHEHUE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 3J1eMeHTOB.

OneMeHTbl 3—12 rpynm mNepuoJuYecKOod CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
3JICKTPOHHBIX KOH(PHUTYpaIii, BETUYHH PaIdyCOB, SHEPTUU HOHU3AINH, XapAKTEPHBIX CTEIICHEH
OKHCJICHUs, KOOPJAMHAIIMOHHBIX dYHCeNl aTroMoB. llpuponHble coeAMHEHUs, MOJYy4YeHUE U
COTIOCTaBJICHHE (PU3MUECKUX U XUMUUYECKHX CBOMCTB MPOCTHIX BemlecTB. CTpoeHHe W CBOMCTBA
OCHOBHBIX TUIIOB coenuHeHui. OcoO0eHHOCTH f- 3J1IeMEHTOB.

4 O0beM yueOHO# JUCUUIIJIMHBI

Cemect
Bcero P

Buna yuyeOHo# padoThI 1 2

3E ‘ Akan.u. | 3E ‘ Akan.u. | 3E | Akan. 4.
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OO61iast Tpy10eMKOCTh AUCIUTLTAHEI 12 432 7 252 5 180
Konrakrnast — padora  —| 543 192|311 112 |222| 80
ay/IMTOPHBIE 3aHSTHS:
Jlextmn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I13) 0,89 32 0,89 32 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHas padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass ~ camocTosTeNbHAS i i i
I();?\;)(T(?TO;ITeHLHoe U3yUYCHUE 4,66 2,89 L77
pa3aenoB JUCIUTLIHHEI 167.8 104 63.8
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabota —
IPOMEKYTOYHAS aTTECTALUS 2 08 1 04 1 04
[ToaroroBka k 3K3amMeHy 71,2 35,6 35,6
Kypcosas padora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabota —
IPOMEKYTOYHAS aTTECTALNS 0,01 0.2 i . 0,01 0.2
Bua uTOroBoro KOHTpoOJIA: IK3aMEH sk3ameH, KP
Cemectp
Buj yueOHoi padoThl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OO0mast TpyI0eMKOCTb JHCIATITHHBI 12 324 7 189 5 135
Konraxrnan padora- | 5 34 144 3,11 84 [222] 60
ayIMTOPHbIE 3aHATHA:
Jlextuun 1,78 48 0,89 24 0,89 24
[paktuueckue 3ansatus (I13) 0,89 24 0,89 24 - R
Jlaboparopusie paboTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTebHas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHass ~ camMoOCTOsTEIIbHAsS i i i
I()Jazlflxi)oTcaTo;ITenLHoe U3ydeHune 4,66 2,89 L7
pa3/ieNioB JUCITUTLTHHBI 125,85 78 47,85
Buasbl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KoHnrtakTHas pabora —
MPOMEKYTOYHAS ATTECTALIHS 2 0.6 1 03 1 0.3
[ToaroroBka K sK3aMeHy 53,4 26,7 26,7
KypcoBas pa6ora 0,01 0,15 - - 0,01 0,15
KonTaktHas pabora — 0,01 0.15 ) ) 0,01 0,15
MPOMEKYTOYHAS ATTECTALIHS
Bua uToroBoro KOHTpoJIA: IK3aMeH sk3amen, KP
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AHHOTaNUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«OcHOBBI HHPOPMALHMOHHBIX TEXHOJIOTHID)

1. Heap AMCHMILIMHBI — 03HAKOMJICHHE CTYJCHTOB C TEOPETHUECKUMHU, MMPAKTUIECKUMU
Y METO/I0JIOTMYEeCKUMH OCHOBaMHU COBPEMEHHBIX HH(OPMALIMOHHBIX cUCTEM. B paMkax u3ydenus
TUCITUTIMHBL Y CTYACHTOB (DOPMHUPYIOTCS TEOPETHUYECKHE 3HAHUS U MPAKTUYECKHE HABBIKHU TIO
MHCTPYMEHTAJIbHBIM CPEJICTBAM MPOrpaMMHOro obecrnieueHusi. CTyAeHTHI U3y4aloT Ha MPaKTUKE
BUJIbI MH()OPMAIIMOHHBIX TEXHOJIOTHH.

3agaun JUCHUILUIMHBI — IPUOOPETEHUE CTYI€HTaMHU MIPOYHBIX TEOPETHUECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB B 00JIACTH HHPOPMAITMOHHBIX TEXHOJIOTHHA.

2. B pe3yabTraTe n3y4eHUs JUCHHUILIHHBI 00y4AlOUIUICH T0JIKEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH HX JOCTUKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-14.1; OIIK-14.2; OIIK-14.3

B pe3ynbrare ocBOEHUS AUCUUIIINHBI CTYJEHT JTOJIKEH:

3namo:

— TIpOIecChl, METOABl TOHWCKa, cOopa, XpaHEHUs, OOpabOTKH, MPEICTABIICHHUS,
pacnpocTpaHeHuss HHPOPMAIMH U CIIOCOOBI OCYIIECTBICHUSI TAKUX MPOIECCOB U METO/IOB
(nHbOpPMAIIMOHHBIE TEXHOJIOTHH)

—  COBpEMEHHBbIC HWHCTPYMEHTAIBHBIC CpPEIbl, MPOrPaMMHO-TEXHHUYECKHE IUIaTGOpMBl H
pPOrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEYECTBEHHOT'O MPOU3BOJICTBA, UCIIOIb3YEMBIE IS
pelieHus 3a1a4 npoPecCHOHATBHON ASSITENFHOCTH, ¥ IIPUHITUIBI UX PAOOTHL.

Ymemy:

— BBIOMpAaTh M HCIOJB30BaTh COBPEMEHHBIE HH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIE H
MHTEJJIEKTyallbHbIE TEXHOJIOTUH, WHCTPYMEHTAJIbHBIE CPEbl, MPOrPAaMMHO-TEXHUYECKUE
1aTGopMbl ¥ MPOTPAMMHEIE CPEICTBA, B TOM YHCJIE OTEUECTBEHHOTO MPOU3BOJICTBA, JIJIS
pelieHus 3a1a4 npoQecCuoHaNbHON AESITETbHOCTH

—  aHATM3HPOBATh MPO(ECCUOHATBHBIC 33/1a4H, BEIOUPATh U UCIONIb30BaTh moaxoasmue UT-
TEXHOJIOTHH.

Braoems:

—  HaBbIKaMu pabOTHI ¢ JexkamuMu B ocHoBe UT-permenuit JanHHpIMU

— HaBBIKAMH TPUMEHEHHS COBPEMEHHBIX HH()OPMANMOHHO-KOMMYHHKAIIMOHHBIX |
UHTEJJICKTyalIbHBIX ~ TEXHOJIOTMH, HWHCTPYMEHTAJIbHBIX CpPEICTB, B TOM  4YHCIE
OTEUYECTBEHHOT'O MTPOU3BOJICTBA, JIJIsl PEIICHUS 3a/1a4 MPOPECCHOHATBHON AEITeTLHOCTH.

3. KpaTkoe comepxkanue Q11 CHUNITHHBI

Pazoen 1. Beeoenue 6 unghopmayuonmvie mexHoniocuu.

1.1. CtpykTypa OIEpallMOHHBIX CHUCTEM, IMAKEThl NMPHUKIATHBIX Mporpamm, Microsoft
Office. Knaccuduxanus nporpaMMHbBIX cpefacTB. CUCTEMHOE W TPHUKIAAHOE MPOTPAMMHOE
obecneuenue [TK. O630p oneparmonnbix cucreM (OC). [Ipuniumnst cozpanus u coctaB OC: sapo,
uHtepderic, npaiBepel. Kparkas xapakrepuctuka WINDOWS, MoaynapHBI NPUHIAI
noctpoerus. Cpena WINDOWS: okHa, uX 351eMEHTHI, pab0oTa B MHOTOOKOHHOM PEXHUME.

1.2. TexcroBbiii pegaktrop WORD, pegakTopsl MaTeMaTHUYECKUX U XUMHUYECKUX (HOPMYIIL.
Bo3MokHOCTH co3/aHus 37eKTpoHHBIX mpe3eHTanuii (Power point). Co3manue JTOKyMEHTOB
pa3nu4HbIX (opM (CTaHIAPTHBIX M HecTaHJApTHBIX). Co3JaHue U pelaKTUPOBaHHE TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTHIECKIMH 1 XUMHUYECKIUMH (popMyTamu.

1.3. Tabmuunsiii nmponieccop EXCEL: 0630p, Tumsl u aapecanus sueek, GopMar siveexk,
BcTpoeHHbIe (yHkmmu, (opmarupoBanne tabmmin. EXCEL: Bo3moxHOCcTH TabIUYHOTO
peaakTopa U UCHOJb30BAaHUE €ro i peueHus MH()OPMALMOHHBIX M WH)XKCHEPHBIX 3a/ad.
[TocTpoenue rpaduKoB U AUATPAMM.

1.4. EXCEL. Omnepanmuu ¢ MaccuBamH. Pa3zpaboTka W peanu3aius MTPOCTEUIINX
QITOPUTMOB C HCIOJb30BAHUEM BO3MOXKHOCTEH pegakTopa (HaXOXICHHE MaKCUMAalbHOTO
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(MMHMMAJBFHOTO) 3JIEMEHTAa BEKTOpa M MaTpPHUIIbI, HAXOXKJEHUE CYMMbI 3JIEMEHTOB BEKTOpa M
MaTpUIbl, BBIYUCICHHE MATPUYHBIX BbIpakeHUH). PelleHre BBIYUCIUTENBHBIX 3a7a4 C
ucrnonb3oBanueM tadnuil. Pemenne CJIAY ¢ ucnonb3oBanueM oOpaTHON MaTpPHIIHI.

1.5. EXCEL [Iloctpoenue rpadukoB u auarpamm. Pacdyer (QyHKUIMOHAIBHBIX
3aBHCUMOCTEH M ToOCTpoeHue rpaduyecKkux M300pakeHU C HCIONIb30BAHMEM CTaHIAPTHBIX
¢ynkuuit EXCEL u mactepa ¢ynkiuii. [loctpoeHue noBepXHOCTEH ¢ UCTIONBb30BaHUEM MacTepa
nuarpamm. [loctpoenne nuHUM TpeHa.

Pa3zoen 2. Aneopummul u ocrogvl npoepammuposarnus Ha szvike MATLAB.

2.1. Anroputmsbl, TUTIBI aaropuTMoB. IloHsTHE anmropuTMa M ero cBoiictBa. CriocoObl
3allUCU AITOPUTMOB. MOZAYIBHBI IPUHLMII IIOCTPOCHHUS AJITOPUTMOB M Iporpamm. llaker
koMmnbproTepHOl MaremaTuku MATLAB. XapakTepucTuku SI3bIKOB MPOTPAaMMHUPOBAHHS.
DBONIONUS U KIACCHU(PUKAIUS S3bIKOB MTPOTrPAMMUPOBAHHUSI, UMIIEPATUBHBIE, (PYHKIIMOHATBHBIE,
JIOTHYECKHE, OOBEKTHO-OPUEHTUPOBaHHbIE, uX KoMmOuHanuu. [loHsATHS  TpaHCHAIMH,
KOMITWJIALIMM, WHTEPHPETALNU, UX pPa3iauuus. SI3bIKM MpOrpaMMHUPOBAHUSI BBHICOKOTO YpPOBHS.
CTpykTypHOE MpOrpaMMHpOBaHue, ero ocoOeHHOocTH. (O030p MaKeTOB KOMITBIOTEPHOU
MaremaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTYpbl M TPUHLHUINBI CTPYKTYpPHOTO
MPOrPaMMHUPOBAHUS, WILTIOCTpalus. ba3oBble alropUTMHUYECKHUE KOHCTPYKIMH (ClIeJOBaHHE,
BETBJICHHE, MOBTOPEHHE), UX peanu3aruu. Omneparopsl s3bika nporpammupoBannss MATLAB.
OcnoBuble pematenu (solvers) MATLAB nist peanu3anyu 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. Vcmonb3oBaHue
¢yukuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmnenue
rpa¢uKOB(3aroJ0BKH, MTOAMKUCH TIO OCSM U TIp.).

2.4. Onepauuu HajJ MacCMBaMHU: BEKTOpaMU M MaTpHULAMM - CJIOKEHHUE, YMHOXECHHE,
TpaHCIIOHUPOBaHKE, oOparieHue (inv), BEIMUCICHUE HOPMBI (norm), panra (rank) u onpeaenurens
MaTpuiibl (det ). AITOPUTMBI HAX0XKICHUS MAaKCUMAITBHOT'O, MUHIMAJILHOTO JIEMEHTA B MaCCHUBE,
aJITOPUTMBI COPTHPOBKH M MX peanu3anus (Harmpumep, Selection Sort).

Pa3zoen 3. Qucnennvie memoowi. Peanuzayus npocmetiwux ancopummos 6 cpede MATLAB.

3.1. YucneHHsle METOMABI, XapaKTEPUCTUKA M HMX OCOOCHHOCTH, TOHSATHE CXOIUMOCTH
MeToAa. DJEMEHTBHl TEOPHH IOTPELIHOCTeH, Kiaccu(uKalusi MOTperIHocTed, aOCoIoTHAs U
OTHOCHUTEIIbHAs MOTPEIIHOCTh, NOHATHE (PYHKIIMU HOPMBI. BBeleHUEe B CTaTUCTUKY. AJITOPUTMBI
JUISL CTATUCTHYECKONW 00pabOTKM MHPOPMALIUH (BEIYUCICHIE TOUYSUHBIX U HHTEPBAIBHBIX OLEHOK
pe3yabTaToB M3MepsieMoil BenuuuHbl), nx peanuszanmuu B [IKM MATLAB. Hcnons3oBanue
¢byHKIMi min, max, median, var, polyfit, polyval.

3.2. llpubnmxenue ¢ynkuuid. MaTepnonsuus MHOrouwieHaMu. KycouHnass HHTEPIOJISIIHS
(crmaitH). Onenka morpemrHoctd. Oynkiun MATLAB ans paGotel ¢ MHOorouwneHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BpluncieHne onpeeNeHHbIX HHTErpaioB, aJrOpUTMbl METOJOB IPSIMOYTOJbHUKOB,
Tpaneunii 1 CUMIICOHA, OLIEHKa MOTPEIIHOCTH METOJ0B. Peanusanus airopuTMOB YUCIEHHBIX
METO/I0B BBIUMCIIEHHSI OTIpEAETIEHHBIX HHTETpasoB B cpeie MATLAB, npuMeHeHne cTaHaapTHBIX
bynkumii trapz, quad, integral

3.4. UccrnenoBanue (QyHKIMU OJHON NEepeMEeHHOH. PereHne HeMMHEHMHOro ypaBHEHUS
f(x)=0. OtneneHue KopHEW. ANTOPUTMBI YTOYHEHHsS] KOpHS (METOJ IOJIOBUHHOTO JCIICHHSI,
HerotoHa, npoctoit urepanuun). CpaBHUTENbHBIE XapaKTEPUCTUKU. Peanusamnus aaropurMoB B
cpene MATLAB 1o 6710k- cXemMaM | ¢ UCIIOJIB30BaHUEM pelaTeneit roots, fzero.

3.5. HccnenoBanue ¢(yHKUuMU onxHOW mnepeMeHHOM. Ilomck skcrpeMyma (QyHKIUU
BoruncnuTenbHble alropuTMbl HaXOXKJI€HUS JIOKAIBHBIX M TJIOOATBHBIX SKCTPEMYMOB (METOJ
JIeNIEHHUsI OTpe3Ka IOIoJIaM, METOJI 30JIOTOTO CEYCHHMS), X pPEalM3aluu MO0 OJOK-CXeMaM H ¢
ucrnonp3oBanueM pemiarens fminbnd B cpene MATLAB.

Pa3zoen 4. Komnviomepnvie cemu. baszvl 0anHbIX.
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4.1. KoMIbIOTEpHBIE CETH: TOMOJOTMH CETEH, UX XapaKTEPUCTHKH. TOMOJOrvu CeTeil:
3BE€3[Hasl, IIMHHAsA, KojblieBass. CeTu 3aKpbITOTO THIA: JIOKAJIbHBIE U PACHPEICIICHHBIE CETH,
KopropatuBHble ceTH. [IporpamMMmHO-TeXHHYecKoe obecreueHue: aapecanus, OreparroHHas
cucTeMa, aJamnTepsl, ApailBepbl, MPOTOKOJIBI (0COOBIE $3BIKM, HA KOTOPHIX OOMEHHMBAIOTCS
nHpopmaruelr KoMmbOTEPHI B cetu, Harpumep, TCP, TCP/IP, UDP).

4.2. T'noGanbuble cetn paznmuuHoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxknoctu cetu MuTtepHer, Cucrema TenekoH(pEpeHIIUN. DIEKTPOHHAS IOYTA.
Hoctyn k wuHGbOpMalMOHHBIM pecypcaMm. 3amurta wHQopMmaruu. [loHsarue Oe3omacHOCTH
KOMIIBIOTEPHON HH(OpMaLUU: HaJEKHOCTh KOMIBIOTEPA, COXPAHHOCTb NAHHBIX, 3allUTa OT
BHECEHMS] M3MEHEHUU HEYMOJHOMOUYEHHbIMU 50 JMIIaMH, COXpaHEHUE TallHbl MEPENUCKU B
3IEKTPOHHOU CeTU AJITOPUTMBI 3aIIUTHI THOPMAIIUU: METO/IbI 3aIIUThI, KOMIIbIOTEPHBIE BUPYCHI
u O60oprOa ¢ HUMU. MeToapl peanu3anuy 3amuThl HHQOPMAIMK: MPOTPAMMHBIE, amapaTHBIE,
OpraHU3aI[MOHHBIE.

4.3. HNudopmaunonnsie cucreMbl. CHcTeMbl ynpaBieHHs OaHKaMu W 0Oa3aMH JaHHBIX.
Pensimyonnas monenb naHHbIX. CTpyKTypa 3alucu, METOAbl A0cTyna K mHpopmauuu. OOMeH
JaHHBIMU ¢ ApyruMHU npuinoxeHus MM WINDOWS: TekCTOBBIMU peJaKTOpaMHU U 3J1EKTPOHHBIMU
TaOJIMIIAMU.

4.4. Pemsmuonnas O6a3za pgaHHeix ACCESS. I'maBHOe OKHO, MEHIO KOMaHj, IIaHEIb
uHCTpyMeHTOB. Co3aHue U OTKpbITHE 0a3bl JaHHBIX. BBOI M pelakTHPOBAaHKE TaHHBIX B PEKUME
TaOMUIBI W peXUME KOHCTpykTopa. DopMUpoBaHME 3ampocoB. 3ampochl MHPOCThIE H
MHOTOTa0JIMYHbIE, 3aPOChl ¢ ycinoBusMu. Co3nanue oT4eToB U (GopM. TexHoIorus peannsanuu
npocreimux 3agad cpeacrsamu CYBJl ACCESS.

4. O0beM TUCUMIIIIMHBI M BUIbI Y4e0HOH padoThl

Cemectp
Bun yueOHol paboThI ! (j:rae;Tp Actp.
3E
9. q.

OO0uas TPy10€eMKOCTb 1M CHUITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2,36 85 63,75
B TOM 4HcIe B popMe MPAKTHUECKON OATOTOBKU 0,5 18 13,5
Jlexmm 0,47 17 12,75
[Tpaktrueckue 3anstus (113) 0,94 34 25,5
B TOM 4HcIe B popMe MPAKTHUECKON OATOTOBKHU 0,25 9 6,75
JlabopaTtopusie paboTs (JIP) 0,94 34 25,5
B TOM 4HcIe B popMe MPAKTHUECKON OTOTOBKHU 0,25 9 6,75
CamocrositesibHast padora (CP) 0,64 23 17,25
[TepepaboTka yueOHOTO MaTepuana 0,06 2 15
[ToaroroBka Kk MPaKTUYECKUM 3aAHATUAM 0,06 2 1,5
[ToaroroBka K J1abopaTopHBIM paboTam 0,06 2 1,5
[ToaroroBka K 3K3aMeHy 0,36 13 9,75
[ToaroToBka K MpOMEKYTOYHOMY KOHTPOJIIO 0,06 2 1,5
Jlpyrue BUIbI CAMOCTOSITENIbHOM PabOoThI 0,06 2 1,5
Bua koHTpoJsIst
JK3aMeH 1 36 27
KoHTtakTHas camocTosTenbHas pabota 1 0,4 0,3
CaMOCTOSITETbHO M3YYEHHUE PA3/IeI0B JUCIIUILIMHBI 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: JK3aMeH
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AHHOTaNUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«IIpoduniasHoe nporpaMmmHoe odecnedeHne 1JIsl pelieHus1 3a1a4 NpoecCHOHAIbHOM
AeATEeJbHOCTH»

1. e AUCHUIIMHBI — O3HAKOMJICHUE CTYJEHTOB C TECOPETUYECKUMH, PAKTUYCCKUMU
¥ METOJIOJIOTHYECKUMH OCHOBAMHU COBPEMEHHBIX MH(POPMALIMOHHBIX cUCTeM. B pamkax usydeHnus
JUCLUIUIMHBL Y CTYJEHTOB (OPMHUPYIOTCS TEOPETHUECKUE 3HAHMS M NMPAKTUUYECKUE HABBIKH I10
MHCTPYMEHTAJIBHBIM CPEJCTBaM MporpaMMHOro odecredeHus. CTyIeHThI U3y4daloT Ha MPAKTUKE
BUIbI MH(OPMAILIMOHHBIX TEXHOJIOTUH.

3aayu JMCHMIIMHBI — IPUOOPETEHUE CTYACHTAMH MPOYHBIX TEOPETUUECKUX 3HAHUN U
IPAaKTUYECKUX HABBIKOB B 00JaCTH MH()POPMALIMOHHBIX TEXHOIOTUH.

2. B pe3yabTraTe ndy4eHUus JUCHHUILIHHBI 00y4AlOUIUIACH T0JIKEH:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-13.1; OIIK-13.2; OIIK-13.3; OIIK-14.1; OIIK-
14.2; OIIK-14.3; TIK-1.1; TIK-1.2; TIK-1.3; ITIK-3.1; [1K-3.2; T1K-3.3

B pesynbrare ocBO€HUS TUCHUTIIMHBI CTYEHT JTOJIKEH:

3namo:

— TpOIECChl, METOAbl TOWCKa, cOopa, XpaHeHHs, OOpabOTKH, MpeaCTaBICHUS,
pacnpocTpaHeHus: HHPOpMAIHU U CIOcOObI OCYIIECTBICHUSI TAKUX MPOLECCOB U METO/I0B
(uH(OpPMAITOHHBIE TEXHOJIOTHN)

—  COBpEMEHHbIE HHCTPYMEHTAJbHBIE CpPEIbl, MPOrpaMMHO-TEXHHUYECKHE IUIaT(GOpMBl H
MPOrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA, UCTIONB3YEMBIC IS
pelieHus 3a1a4 npoQecCUOHaNbHON ASSITENbHOCTH, U IPUHIUIBI UX PAOOTHI.

Ymemy:

— BBIOMpaTh U HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIE H
MHTEIJICKTyallbHbIE TEXHOJIOTUH, WHCTPYMEHTAIBHBIE CPEIbl, MPOTPAMMHO-TEXHUYECKUE
m1aTGopMbl ¥ MPOTPaMMHBIE CPEACTBA, B TOM YHCJIE OTEUECTBEHHOTO NMPOU3BOJCTBA, IS
penieHus 3a1a4 npoecCHoHaATbHON AeSITeTbHOCTH

—  aHaAIM3HPOBaTh MpOo(decCHOHATBHBIC 33/1a4H, BEIOUpATh U UCIOJIb30BaTh noaxoasmue UT-
TEXHOJIOTHH.

Braoemy:

—  HaBBIKaMH pabOTHI ¢ JIeKaUMu B ocHoBe U T-perieHunii TaHHbIMH

— HaBbIKAMHM TNPUMEHEHHUS COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHHUKAI[MOHHBIX U
WHTEIJICKTyalIbHBIX ~ TEXHOJIOTHH, HWHCTPYMEHTAIbHBIX CpPEICTB, B TOM  YHCIE
OTEUYECTBEHHOI'O MTPOU3BOJICTBA, JIIsl pEIICHUS 3a/1a4 MPOPECCUOHANBHOMN AEITeIbHOCTH.

3. KpaTkoe coaep:kanue THCHHUIIIHHBI

Pazgen 1. IIKM Python u 0co0eHHOCTH ero peaju3anuM AJisl pelieHusl pacyeTHBIX 32724 B
XHMHH U XUMUYECKOI TeXHOJIO0Tuu

1.1.  OOBEKTHO-OPUEHTHUPOBAHHBIA  S3BIK  MporpammupoBanus Python:  0630p.
Oco0eHHOCTH U CBOMCTBAa 00BEKTHO-OpHEHTHpOBaHHOTO nporpamMmmupoBanus (OOIT). Coznanue
W Kcnofib3oBaHue quctpuOyTuBa Anaconda. Madpactpykrypsl Spyder, Jupiter, cTpyKTypa si3bIKa.
OcHOBHBIE CTPYKTYPBI JAHHBIX (CIIUCOK KOPTEK, OOBEKTHI) U ONEPAUU HAJl HUMU. AJITOPUTMBIL.
OcHOBHBIE aNTOPUTMHUYECKHE KOHCTPYKIMH (ClIeZJOBaHNE, BETBJICHUE, LIMKIIbI) U UX peaTu3anus
B Python.

1.2. BBenenue B mporpammupoBaHue Ha si3bike Python. CtpykTypa mporpamMmsl, OTCTYIIHI,
MOJIyJIH, ONEepaTopbl, GYHKIMU (MMEHOBaHHBIC M aHOHUMHBIE), ocoOeHHOCTH. CTaHIapTHBIE U
HecTaHmapTHbele (QyHKIUM si3bika Python (oOmiero HasHadeHusi, MaTeMaTHdeckue, oOpaboTka
CTpPOK, BBOJI/BBIBOJT).

1.3. Pa3paboTka ajaropuTMOB, MPOrpaMMHUPOBAHKME M OTJIaaKa mporpamm Ha Python (B
cpexae Spyder). Ynpasmistomue koHncTpykuud if, for, while.

1.4 O630p mMpeaMEeTHO-OPUEHTUPOBAHHOW OMOIHOTeKH Moysnei Python mist HayuHbIX U
WH)XEHEPHBIX Bbluncienuil SciPy (Momymu scipy m numpy, a takxe matplotlib), cpaBHenue ¢
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MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy 11 BEKTOPHBIX U MAaTPUYHBIX BBIYKCICHHI
ndarray. OcoOEHHOCTH BBINIOJHEHHUS JEHCTBMI HaJ MaTpuIlaMyd (CIIOKEHUE, BBIYMTAHHE,
yMHOXeHHE, oOparieHune) Ha s3bike Python. Madopmanmonnsie MmaTpuunble GpyHKIMU (HOpMa,
omnpenenurens, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., ©HIEKCHpOBaHHE,
MaTpUYHOE Mpou3BeAeHUE U PyHKIIMK MOy it numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpadukoB Ha s3pike Python ¢ mcmons3oBanmem momynst matplotlib.
Oynkuuu monyns matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver.
YcTaHoBKa mapaMeTpoB U aHHOTUPOBaHKE TpadUKOB.

Pa3nen 2. MeToabl BHIYHCINTEIBbHOI MaTeMaTUKU. OCHOBHBIE ITAaNbl PellieHUs 32124 Ha
IBM. Pemenne cucreM JuHelHbIX ajredopanyeckux ypasuenuii (CJIAY)

2.1. IIpsiMble ¥ UTEpALIIOHHBIC YUCIEHHBIE METO/bI. DJIEMEHThl TEOPHH MOTPEUTHOCTEH.
[Tonsitue HOpMBI. OCOOEHHOCTH MAamIMHHOW apudmeTuku (KpaTkuii moBTop). OcoOeHHOCTH
BBITIOJTHEHUS JCHUCTBHUI HaJ MaTpullaMu (CII0KCHHE, BBIYMTAHHE, YMHOXKEHUE, oOpalieHue) Ha
s3pike Python, nadopmarmonasie MaTpudHbie GYHKITUU (HOPMA, OTIPECIUTEIb, PaHT).

2.2. Pemenue cucrem nuHeHHbIX anreOpandeckux ypaBHeHuit (CJIAY). IlocranoBka
3amaun. [lorpemHocTr. MeToapl ¢ MCHOJIB30BaHWEM OOpAaTHOW MaTPHIBI U METOJ MPOCTHIX
utepanmii. Pemenne CJIAY Ha s3pike Python ¢ ucmonszoBanweM momyned numpy.linalg u
scipy.linalg. u ¢dynkumii det, rank, inv, cond, norm, solve.

2.3. O630p meromoB pemeHusi CJIAY. BreraucnuTenbHas yCTONYMBOCTh, CXOJIUMOCTH
MeT010B. OOYCIIOBICHHOCTh CHCTEMBI IMHEWHBIX anreopandeckux ypaBHeHui (CJIAY) u uucno
00yCIIOBIICHHOCTH.

Pazgen 3. O0pabdoTka pe3ybTaTOB H3MepPEeHUs OHOM BeJn4uHbI. [Ipudauxenue pyHkunu
MHOIOYJICHAMHM ¢ OJHOHM He3aBUCHMOH InepeMeHHON. Pemenue cucreM HeJIMHEHHBIX
ypaBHeHnuii (CHY) yucieHHbIMM MeTOAAMU

3.1. OGpaboTka SKCIEPUMEHTAIbHBIX JAaHHBIX. TOUEYHbIE M HMHTEPBAJIbHBIC OIICHKH.
Oynaknuu Python. Onpenenenne kpurepus CThio/IeHTa

3.2. Ilpubnmxenune QyHKIuH. MeToabl MHTEPHONSAIUM 3aBUCUMOCTEH € OJHOM
HE3aBUCHUMOU niepeMeHHoN. HTeprionsaimonHbIii MHOTOWIeH Jlarpanka, peanu3anus B Python.

3.3. Ilpubnmxenue QyHKImii. MeETOIbI aNMpPOKCHMAIMM 3aBUCHUMOCTEH C OJHOU
HEe3aBUCHUMOH mepeMeHHoi. Meron HanMmenbinmux kBajapaTtoB (MHK). Mcnons3oBanue GyHKINN
Python gns  anmpoxcumanmu  u MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

3.4.. AnropuTMBI METOJIa MPOCTON UTepaunu u Mmeroaa HetoToHa - Padcona ans pemenus
CHY. CkopocTh CXOAMMOCTH, OIIEHKH IMOTPEIIHOCTH. Peanu3anus metooB B Python.

3.5. Meroauka WCHONB30BaHUSA pelIaTeNied B MOAyJe scipy.optimize, (QyHKIUU
root_scalar, root.

Paznen 4. Pemienne 3a1a4 MHOTOMepPHOI ONTHMM3AIMH YHCIEHHBIMU MeTOAaMH. AHAJIHN3 U
pemienue nuddepeHHATBHBIX YPABHEHHUI YUCIEHHBIMHA METOAAMU

4.1. Knaccudukanusi 3ama4 ¥ METOAOB ONTUMH3AIMH. METOJ TpaJueHTHOrO CITyCKa.
Merton nedhopmupyemoro MHOrorpanHuka. Peanusarus metonos B Python.

4.2. Berpoennsie MeToipl SciPy. Bri6op pemrarens B Mojyse scipy.optimize Berpoennsie
MeToabl SciPy, GpyHkiuu minimize scalar, minimize.

4.3. AIropuTMBbl METO/I0B petieHus qudepeHnaabHbpIX ypaBHeHH. MeToas! Ditnepa u
ero moaudukanuu. Peanuzamnus metonoB B Python. Beibop pemarenst B Mmoayse scipy.integrate,
dbynkum solve ivp, solve bvp.

4. O0beM NUCHMILVIMHBI M BU/IbI Y4eOHOH padoThl

Cemectp
3 2 ceMmecT
Bun yuebHOM paboTh 3E Axan. | Acrp.
q. 4.
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O0mas Tpy10eMKOCTh JMCIHIIJIHHbI 2 72 54

KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,42 51 38,25
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,5 18 13,5
Jlexun - - -
[Tpaktuueckue 3ausrus (113) 0,47 17 12,75
B TOM 4YHCJIe B (hopMe MpaKTUIECKON MOATOTOBKH 0,25 9 6,75
JlabopaTtopusie paboTs (JIP) 0,94 34 25,5
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,25 9 6,75
CamocTrositesbHast padora (CP) 0,58 21 15,75
[TepepaboTka yueOHOro MaTepuaa - - -
[ToaroroBka K MPaKTUYECKUM 3aHATUAM 0,11 4 3
[ToaroroBka K Ja00paTopHBIM paboTam 0,25 9 6,75
IToaroToBka K 3K3aMeHYy - -
IToaroToBKa K IPOMEKYTOYHOMY KOHTPOJIIO 0,11 4 3
Jlpyrue BUIbI CAMOCTOSITENIbHOM PabOoThI 0,11 4 3
Bua koHTpOJIS |

Buj HTOroBOro KOHTpOJIs: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«/HOCTpaHHBIN SA3BIK»

1. Leap AUCHUMIMHBI — MPUOOpPETEHUE 00YJAOITUMHUCS OOIeH, KOMMYHUKATUBHON H
npoeCcCHOHATBLHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax s3bIKOBOU
MNOJATOTOBKA  MO3BOJIIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npoecCHOHANBLHOW (MPOU3BOJCTBEHHOW M HAy4YHOW) MACSITENbHOCTH, TaK H IJS  IeNel
caMmoo0Opa3oBaHMs.

2. B pesyabTrare n3y4eHusi AUCHHUILIMHBI 00y4aOLINIICA JOJIKEH:

Obaaoams cliefyOMUMUA KOMIETESHIIMSIMU U HHIAUKATOPaAMH UX JOCTHUKECHUS.

VYK-4.1; VK-4.2; YK-4.3; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namo:

— OCHOBHBIE  CIOCOOBI ~ COYETAEMOCTH  JIEKCHUYECKHUX  €OUHUI] U  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIH;

—  PYCCKHE 3KBUBAJIEHTHI OCHOBHBIX CJIOB U BBIPAXEHHI peur B IPOLECCE MEAKIMUYHOCTHOTO U
MEXKYJbTYPHOTO B3aUMOIEHCTBUS;

—  OCHOBHBIE ITPHEMBI U METO/BI pehepupoBaHus U aHHOTUPOBAHUS JTUTEPATYPHL;

— TIAaCCUBHYIO M AaKTHUBHYIO JIEKCHKY, B TOM 4YHCJIE OOIICHAy4YHYI0O U CIEeHHaTIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO AJi pabOThl Ha/l TUIIOBBIMU TEKCTaMU;

—  TpueMbl paboThl ¢ OPUTHHAIILHOM JTUTEPaTypOil HA UHOCTPAHHOM SI3bIKE.

Ymemy:

— paboTarh C OPUTHHAILHOIN TUTEPaTypOil HA MHOCTPAHHOM SI3BIKE;

— pabotath co cloBapem;

—  BECTHM NEPENHUCKY HAa U3Yy4aeMOM S3bIKE C LEJIbI0 MEKIMYHOCTHOIO M MEXKKYJIBTYpPHOTO
B3aUMOJCHCTBHUS;

—  BECTH PEYEBYIO JICSITECIBHOCTH MPUMEHUTEIHHO K cdepe ObITOBOM M mpodeccroHaTbHOM
KOMMYHHUKAIUH.

Braoemy:

— HMHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXJIUYHOCTHOTO M MEXKYJIbTYPHOrO OOIIeHuS,
HaBbIKAMU M YMEHHUSMHU DPEUEBOM NEATEIbHOCTH NPUMEHUTENbHO K cepe ObITOBOM U
npodeccuOHaIbHON KOMMYHHKALIMU, OCHOBAaMH ITyOJIMYHON peuH;
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— OCHOBaMH pe(epUpOBaHMS U aHHOTHPOBAHHS JHUTEPATYyphl HA W3Yy4aeMOM HHOCTPAHHOM
SI3BIKE.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Pasoen 1. I' pammamuueckue u nexcuyeckue mpyoHoCmu U3yyaemoco A3vlKd.

1.1 CopsbkeHne W M3MEHEHHE TIJaroia-cBsA3Ku B (GopMax HACTOSIIETO BPEMEHHU.
Bunospemennsie ¢popmbl riaaronos. OOpasoBanue GpopM NpoCThIX, MPOJOKEHHBIX, TEPHEKTHBIX
U nepeKTHO-NPOIOKEHHBIX BpeMeH Iiiarojia. BormpocurtenbHble NPEAOKEHNs B pa3IU4HbIX
BpeMeHax. OOpa3oBaHue OTpULIATEIBHBIX (DOPM TIIaroja B pa3InYHbIX BpeMeHax.

1.3 ObpazoBaHue NpPOCTHIX, MPOJIOIKEHHBIX, MEPPEKTHBIX BPEMEH I1arojibHbIX GopM U
ynorpebnenue ¢opM cTpagatenbHoro 3anora.l.4. BumoBpemeHHblE (HOPMBI  TIIArOJIOB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, MePHEKTHBIX U NMePPEKTHO-NPOIOIKEHHBIX BPEMEH.
BonpocurenbHble NpeniokKeHns: B pa3iuyHbIX BpeMeHax. O0pa3oBaHue OTpULIATENbHBIX (opM
rJ1arojia B pa3IM4HbIX BpeMeHaXx.

1.4 Ipuyactus. Ilpuyactus Hacrosiero u npouieamero spemenu. Ilepdexrusie popmbl
npuvacTs. MecTo mpuvacTUii B MpeiIoKeHUN. AOCOMIOTHBIA MPUIACTHBIA 000POT.

1.5 Undunutus. @opmel uHGuHUTHBA. [IpogomkeHHbI U neppeKTHBI WHOUHUTUB.
OyHkuun WHPUHUTHBA B TpemiokeHud. OOpa3oBaHue W ynoTpeOiIeHHUE WHOUHUTHBHBIX
000pOTOB THUIIA «CIIOXKHOE MOJUIEKAIEE» U «CIIOKHOE JOMOTHEHHUE.

1.6 Mopanbable riaroisl. CTpykTypa mpeanoxkeHus. [IpuHIMIBI cI0BOOOpa30BaHMUA.
Coxkpamenus (a66peBuarypsi). O603HaueHue natel [IpaBuiia 4TeHHS XUMHUYECKHX DJIEMEHTOB,
o0o3HaueHN M (HOpMyJT HEOPraHWYECKUX COCTUHEHHUH M YPaBHEHUN XUMHMUYECKHX pEaKIuil.
[TpaBuiia urenus eaunul u3mMepeHus. [IpaBuia yTeHuss HAMMEHOBAaHUI OCHOBHBIX OPraHUYECKHX
COCIMHECHU.

Paszoen 2. Pazsumue Hagvbikos umeHus memamuieckux mexKcmos.

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. Beenenue B crieiiajaibHOCTD

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.. Menaeneena

2.1.4. Hayka 1 Hay4HbIe METO/Ibl, HAyYHbIE CTaTbU

2.1.5. CoBpemeHHbIE HH)XKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumuueckas nadoparopusi. TexHuka 6e3onacHocTH B taboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorusa @apManeBTUYECKUE IPON3BOCTBA.

2.1.10. 3enenas xumusi. [IpobeMbl SKOJIOTHH.

2.2 Ilonstue o Bunax ureHus. [I[pocMoTpoBoe uTeHNE Ha MpUMepax TeKCTOB 0 XuMuu, J1.1.
Mengeneee, PXTY um, /I.1. Menaeneena.

AKTHUBHU3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.

2.3 W3ywaroree 4YTeHWE HAyYHBIX W HAYYHO-TIOMYJISIPHBIX TEKCTOB IO BBIOpaHHOM
CHEIMAJIbHOCTH Ha mpuMmepe TekcToB: «Hayka u  HayuHple MeETOIBD», «XUMHUYECKOE
npennpustie», «CoBpeMeHHblE WH)XCHEpPHBbIE TEXHOJOTUN», «XuMHUYeckas gaboparopus.
Texnuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHHs B XMMHUYECKOH j1aboparopuny, «XuMHs
Oynyuero. CoBpeMeHHbIE TEHACHLUN Pa3BUTHS HayKn», «buorexnonorus. dapmaieBTuyeckue
IPOM3BOJICTBAY, «3eeHas XuMus. [IpoGiieMbl HKOTOTHI.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAyYHO-TEXHHYECKOM  HampaBiIeHHOCTH.
TepMHHOJIOTHsI HAyYHO-TEXHUYECKON JIUTEPATYPhl HAa U3y4aeMOM SI3BIKE.

Paszoen 3. Ilpakmuka ycmuoti peyu

3.1 IlpakTrka yCTHOH peuu IO TeMaMm:

3.1.1. «I'oBopuMm o cebe, o cBoel Oymytieit mpodeccun,

3.1.2. «Moii yHuBepCcHUTET»,

3.1.3. «YHUBEPCUTETCKHUI KaMITyC)
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3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoru4eckas pedb o TeMe «o cede u o Oyaymieit npodeccuny». Jlekcnaeckue
0CO0EHHOCTH MOHOJIOTMYECKON PeyH.

3.3 PedeBoil ATHUKET TIOBCEAHEBHOTO OOIICHHWS (3HAKOMCTBO, IIPEACTABIICHHE,
YCTAHOBJICHHE M TOJIEpP)KaHHe KOHTAKTa, 3allpoc U cOoOoOIIeHre MHPOpMaLnu, NOoOYKAEHUE K
JIEHCTBUIO, BBIPAKEHUE TTPOCHOBI, COTIIACHS).

OcoOeHHOCTH AUATOTMYECKON peur MO MPOiIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu sa3vika cneyuaibHoCmu

I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CHELIUAIBHOCTH:

4.1. I'paMMaTH4eCcKHe U JIEKCHYECKUE TPYJHOCTH A3bIKA CIIEIUATBHOCTH:

Paznuunble BapuaHTHI IepeBOAa MPpUYACTUH HA PYyCCKHM s3bIK. [IpruacTHbIe 000POTHI U
IIPUEMBI X NIEPEBO/IA HA PYCCKUU S3BIK.

4.2. CocnararenpHoe HakyoHeHHE. DOPMBI COCIAraTeIbHOIO HAKJIOHEHUS B M3y4aeMOM
A3pIKe. MoJanpHble TIJarojibl W KX MCHOJIB30BAaHUME B IMPEMIOKEHUSAX B COCIAraTeIbHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX IIPEMIOKECHUN. BapuaHTbl mepeBoja NPENIIOKECHUM B
cOCJIaraTeIbHOM HAKJIOHEHWH W YCJIOBHBIX MNpeuiokeHud. llopsmok ciioB B NpeaIoKEeHHH.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3ydyenue mnpaBuil IepeBoja pa3ivMuHbIX (OopM HHOUHUTUBA U HHPUHUTHUBHBIX
000pOTOB HA PYCCKHI SA3BIK.

4.4 N3zyyaroliiee YT€HUE TEKCTOB MO TEMATHUKE:

1) «JlaGopaTopus»

2) «I3mMepeHns B XUMHUYECKOM J1ab0paTopum.

CtunucTuueckue OCOOCHHOCTH — CIEUUANbHOM  HAyYHO-TEXHHUYECKOW JIMTEPaTypHl.
Opranuzanus paboTel €O cCHeNHaTbHBIMH cloBapsMu. [loHsTHe o pedepupoBaHuu U
AHHOTHPOBAHUHU TEKCTOB MO crienuanbHocTU. [lorck HOBOM nH(popMaru npu paboTe ¢ TEKCTaMu
U3 TIEPUOJUYECKUX W3JIaHUM ¥ MOHOTrpaduii, WHCTPYKIUH, MPOCIEKTOB M CIPABOYHOU
JUTEPATYpBl 110 pacCMaTPUBAEMOM TEMaTHKE.

4. O0beM yueOHOM JUCUUIJIMHBI

Cemectp Cemectp
Beero 1 2 cemecT 3 cemecT 4 cemecT
Bun yuebnol paboThl x CGM:CTP % P 3 P 3 P
3E Kam. | oo Kan. | o Kanl. | oo | AKAL | o0 | AKaLL
q. 9. q. q. q.

Obmast Tpynoemrocte | o o | 3010 120 | 720 | 20 | 720 | 20| 72,0 | 3,0 | 1080
AMCHMILINHBI

K —
OTAKTHAS paGoTa— | 3 | )90 | 0.0 | 32,0 | 0,0 | 32,0 | 09| 32,0 |09 32,0
ay/INTOPHbIE 3aHITHSI:

[IpakTHueckue 3aHsATUs

3,6 | 128,0 | 0,9 | 32,0 | 0,9 | 32,0 |0,9| 32,0 |0,9] 32,0
(H3) 2 2 b 2 2 b 2 2 2 2

CaMmocToaTeIbHAA

padora 44 | 160 | 1,1 | 40 | 1,1 | 40 |1,1| 40 |1,1| 40,0

K
OHTaKTHas 0.6 0.2 0.2 02
caMOCTOsTeNIbHAas paboTa

CaMOoCTOSITENBLHOE 4.4 1,1 1,1 1,1 1,1
M3y4YECHUE Pa3iesioB 159.4 39,8 39,8 39,8 40,0
JHCIHTIIHHBI

Buasbl koHTpOJIA:
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Bua xonrpous u3 YII + + +

JK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabota -
0,4 - - - 0,4
IPOMEKYTOUHAS 1.0 , ] i i 1.0 )
aTTecTanus
[ToaroroBka K 3K3ameHy. 35,6 - - - 35,6
Bun nrorosoro 3auver 3auver 3auer JK3aMeH
KOHTPOJISA:
Cemectp Cemectp
. Bcero
Bun yueOnom 1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp
a00ThI .
p 3E AcTp. 3E AcTp. 3E Actp. 3E Actp. 3E Actp
q. q. q. q. u,
Ob6mas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JUCIHUITIITNHBI
KonrakTtHas
pabora - 358 | 96,75 |0,89| 24 |0,89| 24 |089| 24 |089| 24
ayIuTOpPHBIE
3aHATHS:
IIpakTrueckue

3,6 96 0,89 24 1089 24 |08 | 24 [0,89| 24
3anstus (I13)

CaMmocToaTeIbHAA

paGora 44 | 120 | LI1| 30 [L11| 30 |L11| 30 |1,11| 30,0

KonTaktHas
CaMOCTOSITEIbHAS 0,45 0,15 0,15 0,15
paborta

4.4 1,11 1,11 1,11 1,11
CaMocCTOSTEILHOE

U3y4YeHUe pa3/eioB 119,55 29,85 29,85 29,85 30,0
IUCIHATIINHBI

Buabl koHTpOJIA:

Bua konTpoJs u3

+ + +
vy

IK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KontakTtHass pabota

—  IIPOMEXYTOYHas 0,30 - - - 0,30
arrecTamnus 1,00 - - - 1,00
ITonroroBka K 26.70 i i i 26.70
9K3aMEHY.

Bua nrorosoro 3auer 3auer 3auer JK3aMeH

KOHTPOJIS:
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AHHOTaNUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«HHKeHepHast M KOMIILIOTEPHAA rpauKa»

1 Iesb TMCHUNIMHBI — HAYYUTH CTYICHTOB CIIOCO0AM OTOOPaKEHUS MPOCTPAHCTBEHHBIX
¢bopM Ha MIOCKOCTH, BBHIMOJIHEHUIO U YTEHUIO YepTexel MeTo/aMu KOMIBIOTEPHON Tpaduku U
IIpaBUJIaM, U YCIOBHOCTSIM, TpUMeEHsIeMbIM Iipu 3ToM (cTangapram ECKJ).

2. B pe3yabTraTe n3y4eHUus JUCHHUILIHHBI 00y4AlOUIUICH T0JIKEH:

Obaaoamse ClieNyOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VYK-2.1; YK-2.2; YK-2.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

3namu:

—  c1mocoObl 0TOOPaKEHUsI MPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;

— TpaBWJIA ¥ YCIOBHOCTH IPH BBITOJIHEHUU YEPTEIKEH;

—  BUJbl CHAMMETPUU T€OMETPUUYECKUX PUTYD;

—  BUJBI U3JICIHNA U KOHCTPYKTOPCKUX JTOKYMEHTOB;

— OCHOBHBIE BHUIbI Tpaduueckux HHPOPMAIMOHHBIX CHCTEM, 0a30Byl0 TpadHuuecKyro
CHCTEMY, UCIIOJIb3YEMYIO B yUeOHOM Ipolecce.

Ymemn:

—  BBINOJHSITH U YUTATh YEPTEIKHU TEXHUUECKUX U3JICIIHIA C YI€TOM JCHCTBYIOIINX CTaHIapTOB;

—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTUYECKUX MPOLIECCOB;

—  HCTOJB30BaTh CPEACTBA KOMITBIOTEPHOU rpad WKy 711 M3TOTOBJICHUS YEPTEKEH.

Braoemp:

—  cmocobaMu M IprueMaMy U300pakeHus IPEAMETOB Ha ITOCKOCTH;

—  rpadudeckoit cuctemont «Kommacy.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Obwue npasuna evlnonnenus uepmedicetl.

[IpaBuna BemonHeHuss W odopmieHuss uyeprexxeit B coorBerctBuu ¢ ['OCT.
['eomeTpuyeckue nmoctpoeHus B rpadpuueckoit cucreme Kommac.

Pasoen 2. Ilpoeyuposanue ceomempuyeckux guzyp.

Meron mnpoexuuit. Ilpsimpie nuauuM. Ilnockocts. Kpusbie nuauu. IloBepxHoCTH.
l'eomerpuueckue tena. Cummerpusi reomeTpudeckux ¢uryp. OmnpeneneHue HaTypaibHOU
BEJTMYMHBI OTpe3Ka MPSIMOU U TI0CKoU Gurypsl. [lepecedeHre reoMeTpuaecKux oopa3os.

Paszoen 3. Uzobpasxcenuss npeomemos no I'OCT 2.305-2009.

N3o0pakenus. HakioHHBIE ceYeHUSI TEOMETPUUECKUX TeJI. AKCOHOMETPUUECKHIE YEPTEIKHU
15631 (117178

Pazoen 4. H30enus u koncmpykmopckue 00KyMeHmbl.

Bunbl m3genuii 1 KOHCTPYKTOPCKUX NOKyMEHTOB. Cxembl. ApMaTrypa TpyOOIIPOBOJIOB.
OCKH3bl U TEXHUUYECKUE PUCYHKH JCTANICH.

Paszoen 5. Coedunenuss demaneu. Pe3pO0oBble n3nenus U coennHeHus. M3o0paskeHus
COCIMHEHUN JeTaJIeH.

Pa3zoen 6. Yepmesicu coopounwvix edunuy.

Ueprexxu cOOpOUHBIX eNWHUIL. JleTaaupoBaHue YepTeKeil COOPOUHBIX €TUHUII.

Paszoen 7. Tpexmepnas komnviomepuas epaghuxa.

Co3nanne U peIaKTUPOBAHUE TPEXMEPHBIX MOJIETIEH METOIaMH KOMITBIOTEPHOM TpaduKu.
Coznanue accolMaTHBHBIX YEPTEXKEH Ha OCHOBE TPEXMEPHBIX MOJENeld. AJTOPUTMBI
BU3yasIn3anuu JaHHbBIX. O030p rpaduIecKux CUCTEM.

4 O0beM yueOHO TMCUUIJINHBI.

Beero Cemectp
} r Ne 1 Ne 2 Ne3
Bun y4e6Holi paGoTh A A A Axa
3E | M| 3p | gp | A g ) AR
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DAL UG 9 | 324 | 3 | 108 | 4 | 144 2 72
AUCHHUIITHHBI
Konraxrnas padora - 46 | 164 | 13| 48 |23 | 84 | 09 | 32
ayIMTOPHbIE 3aAHATHA:
Jlekiuu 0,9 32 0,4 16 0,4 16 - -
[Tpaktuueckue 3ausatus (113) 2,2 80 0,7 24 0,6 24 0,8 32
JlaGopatopusbie padotsl (JIP) 0,4 16 0,2 8 0,2 8 - -
KCP 1 36 - - 1 36 - -
CamocTosiTesibHasi padoTa 4.4 160 1,7 60 1,7 60 1,1 40
KoHTakTHas caMOCTOsATEIIbHAS 12 0.4 0.6 0.2
pabota
Ca 4.4 1,7 1,7 1,1
MOCTOSITEIbHOE U3y4CHUE 158.8 506 594 39.8
pa3aenoB JUCIUATUTHHEL
3auer ¢ 3auer ¢
Buo konmpona: . . 3auer
OIIeHK O OIIeHK O
Cemectp
" Beero Ne 1 Ne 2 Ne 3
Bun yueGHoM paboTh
3E Actp. 3E Actp 3E Acrtp. 3E Acrtp.
4. 4. 4. 4.
O0mas Tpy10eMKoCTh 9 243 3 81 4 108 ) 54
AUCHHUIIHHBI
KonTakTHas padora — 4,6 123 13 36 23 63 0,9 24
ayIMTOPHbIE 3aAHATHA:
Jlekiyu 0,9 24 0,4 12 0,4 12 - -
[Tpaktuueckue 3ausatus (113) 2,2 60 0,7 18 0,6 18 0,8 24
JlaGoparopusbie padotsl (JIP) 0,4 12 0,2 6 0,2 6 - -
KCP 1 27 - - 1 27 - -
CamocrosiTesibHas padoTa 4,4 120 1,7 45 1,7 45 1,1 30
KonTakTHas camocTosiTenbHas 0.9 0,3 0,45 0,15
pabota ’
C 4.4 1,7 | 44,7 | 1,7 | 44,55 1,1 29,85
aMOCTOSITENIbHOE U3yUeHUE 119.1
pa3aenoB JUCIUATUTHHEL ’
Buo xonmpona: 3auer ¢ 3aver ¢ 3auer
OIIeHK O OIIeHK O

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
«Texanuyeckass MeXaHHKA»

1. Hesb AUCHUILINHBI — 00yYEHHE CTYIEHTOB TEPMUHOJIOTUH, YCTPONUCTBY, HA3HAYEHHUIO
Y OCHOBAM pacdeTa Ha IPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH TUIOBBIX 3JIEMEHTOB XUMUYECKOTO

00opyIoBaHUs.

2. B pesyabTare n3y4eHusi AUCHHUILIMHBI 00y4aKOLIHIICHA JOJIKEH:

Obnadams CIeTyONUMA KOMIIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-9.1; OIIK-9.2; OIIK-
9.3; OIIK-12.1; OIIK-12.2; OIIK-12.3.

3nams:

— OCHOBHBIC YpaBHCHHA U MCTOABI pCHICHUS 3a/la4 COIIPOTUBJICHUA MATCPHUAIOB;

— OCHOBHBIEC MCETOJIbI paCyC€TOB Ha IIPOYHOCTH, KCCTKOCTh H YCTOﬁqHBOCTB 3JICMCHTOB
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KOHCTPYKLUH MaIllMH U anmnapaTosB.
Ymemn:
—  COCTaBJISITh PACUETHBIE CXEMBI;
— TPOBOAUTH pacueThl B3JEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB CONPOTHBICHUS
MaTepHaoB.
Braoemn:
— HaBbIKaMU pacyeTa COMPOTUBJICHHS MaTEPHAIOB AHATTUTUYECKUMH METO/IaMU;
—  HaBBIKaMH BBIOOpA MATEPUAJIOB IO KPUTEPUSIM IPOYHOCTH
3 KpaTkoe coaep:kaHue IUCHUNIHHBI
Pazoen 1. Dnemenmor cmamuku u Mexanuxu meepovix 0eqhopmupyemvix mei.
DNEeMEHTBhI CTaTHKW TBEpPAOro Tena. PacTsxkeHue-ckarue. ONbITHOE M3y4YEHHE CBOWCTB
MaTepuaoB.
Pasoen 2. Ilpounocms u dcecmrocms 21eMeHmMO8 KOHCMPYKYULL npu KpyYyeHuu u uszuoe.
['eomeTprueckue xapakTepucTuku miockux cedeHuit. Cupur. Kpydyenue. M3rud.
Paszoen 3. Ilpounocms s1emenmos KOHCMPYKYULL NpU  CLONCHOM HANPANCEHHOM
COCMOSHUU.
OCHOBBI TEOpUH HAINPSIKEHHOIO COCTOSIHMSL. CI0YKHOE CONpPOTHUBIEHUE B 3JIEMEHTaX
KOHCTpyKUUH. ToHKOCTEeHHBIE 000710UKH. PacyeT Ha MPOYHOCTH TOJICTOCTEHHBIX [IUIUHAPOB.
Paszoen 4. Ycmotiyueocms, ycmanocmuas npouyHocmb U HeCywas CHOCOOHOCHb
91eMEeHMO8 KOHCMPYKYULL.
Y CTOWUYNBOCTD 3JIEMEHTOB KOHCTPYKLMHI. ¥YcCTaloCTHas NMPOYHOCTb. OCHOBBI TEOPHUH
pacuera 1o Hecymiei CioCOOHOCTH.
4 O0beM yueOHOH THCHHMILINHBI.

B B actposn.
Bunsl yueOHoit paboThI 3aUETHBIX B axazew. qacax
eIMHULIAX Hacax

OO0masi TpyA0eMKOCTb 1M CHMILJIMHbBI 6,0 216 162
KonTakTHasi padora - ayIMTOPHbIE 3aHATHS: 2,22 80 60
Jlexmuu 0,89 32 24
JlaGopaTopHbie pabOThI 0,44 16 12
B TOM 4ucCIIe B pOopMe MPAKTUYECKON pabOThI 0,44 16 2
ITpaktuueckue 3ausatus (I1p) 0,89 32 24
CamocrosiTesibHas padora: 2,78 100 75
PacuerHo-Tpaduueckue paboThl 36 27
[ToaroToBKa K KOHTPOJIBHBIM paboTam 2,78 18 13,5
CaMocCTOATEIbHOE N3YUEHHE PA3ESIOB AUCLIUIIINHBI 46 34,5
Bua koHTpOJIAA: IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpOMEeKyTOYHAs aTTECTAIHS 0,01 0,4 0,3
IToaroroBka k cjade SK3aMeHa 0,99 35,6 26,7

AHHOTaNUA padoyeil MPOrpaMmMbl IUCHUNIMHBI
«Pu3ukax»

1 Heab AMCUMILUIMHBI — NMPUOOpPETEHNE CTYACHTAMH 3HAHHWK MO OCHOBHBIM pa3ieiiaM
(1)I/IBI/IKI/I nu YMGHI/IIO HpI/IMeHHTB X B ;[pyrnx eCTGCTBeHHOHay‘IHBIX AUCIHUIIIINHAX. I[I/ICI_II/IHJII/IHa
HarpaBjieHa Ha (HOPMHUPOBAHKE MPEACTABICHUN 00 OCHOBHBIX (DM3UYECKUX 3aKOHAX MPUPOJIBI U
METOAax TeOpeTI/I‘IeCKHX I/ICCJIG,Z[OBaHI/Iﬁ paSIII/I‘IHI:IX (I)I/IBI/I‘IGCKI/IX HBHGHHﬁ, a TakKXe O
COBPEMEHHBIX IKCIEPUMEHTAIBLHBIX METOJAX UCCIEAOBAHUS.

2 B pe3yabTaTe H3ydyeHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obaaoams CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-11.1, OIIK-11.2, OIIK-11.3.
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3namo:
— (usnyeckre OCHOBBI MEXaHUKHU, (PU3UKU KOJeOaHUN U BOJH, SJIEKTPUUECTBA U MarHETH3Ma,

JNEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMUKH, KBAHTOBOHN (PU3UKH;

CMBICT (QYHIAMEHTAIbHBIX (U3MUYECKUX 3aKOHOB, MPHUHIMIIOB U TOCTYJIaTOB; HX

(GhOpMYyIIMPOBKY ¥ TPAHUIIBI IPUMEHUMOCTH;

— CBSI3b HIMPOKOTO Kpyra (U3MYecKux sBICHUU C (QyHAAMEHTAIbHBIMUA MPUHIUIIAMH H
3aKOHaMU (hDU3UKH;
OCHOBHBIE METO/IbI PEIICHHUS 33/1a4 110 ONMHUCAHUI0 (PU3NUECKUX SBICHHUI;

— METOJbI 00pPabOTKH Pe3yabTAaTOB (PU3UIECKOTO IKCIICPUMEHTA.

Ymemy:

— INPUMEHATh TEOPETHUYECKHE 3HAHUS M SKCIEPHUMEHTAIbHBIE METOJbl HCCIEJOBAHUS IIPU
penieHnu npodeccnoHalbHbIX 331a4;

— MPOBOJUTH PACUEThl, OCYLIECTBISITH aHAJIU3 W HA OCHOBE 3TOr0 JeinaTh O0OOCHOBAaHHBIE
BBIBOJIBI;

— aHaJIM3UPOBaTh PE3yJbTaThl HAOIIOJEHUM M HKCIEPUMEHTOB C NPUMEHEHHEM OCHOBHBIX
3aKOHOB U TPUHIUIIOB (PU3UKH;

— OIpeneNnaTh XapakTep (HU3MUECKHUX TNPOIECCOB IO KOMIUIEKCY SKCIEPUMEHTAIBHON
nH(OpMaIK IPU OMOITH TpadUKOB, TAOIUI U YPAaBHCHH;

— TMPEICTaBIATh 00pabOTAaHHYIO SKCHEPUMEHTAIBHYI0 W TEOPETHUYECKYI HWH(MOpMAaIuioo B
YCTHOM M THCBMEHHOH ¢opMe, B TOM UYHUCIE C UCIOJIb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

— HaBBIKaMU pabOTHI C IIMPOKUM KPYroM (hU3nYecKux mpudopoB u 000pyI0BaHHUS;

— HaBBIKAMU 00OCHOBAHUS CBOUX CYXKICHUN M BHIOOpA METO/1a MCCIIEIOBAHMUA.

3 Kpartkoe cogep:xanue JTUCUMILIIHHbBI

Beeoenue. Tlpenmer ¢usuku. Metoasl (U3NYECKOTO HCCICIOBAHUS: OIBIT, TUIIOTE3a,
SKCHEPUMEHT, TEOPHSI.

Pasoen 1. Qusuueckue 0CHOBbL MEXAHUKU.

[Ipenmer kunematuku. llepemelnienue, CKOpocTh, YyckopeHue. Kunemarumueckue
XapaKTEpUCTUKU BPALIATEIBHOTO IBUKEHUS. 3aKkoHbl Hbl0TOHA. 3aKOH BCEMUPHOI'O TSATOTEHMSL.
JIBrokeHue Tena TEPEMEHHOM Macchl. 3aKOH BCEMHPHOTO TATOTeHHUA. JIBrkeHue Tena
nepeMeHHON Maccesl. Y paBHeHUs Metepckoro. @opmyina L{nonkosckoro. Ypyrui 1 Heynpyruu
yaapsl 1apoB. MOMEHT WHEpPUMH MaTE€pUaIbHOM TOYKM M TBepAoro tena. KuHemaTuka
rapMoHndeckux kosebanuil. JuddepenunanbHoe ypaBHEHHE TapMOHHUYECKUX KOJeOaHMIA.
[TonsTe o 3aTyXalolMX W BBIHYXKICHHBIX KoJjieOaHusx. BonHoBoe nBuxkeHue. BomHb
IPOJOJIBHBIE U TIOTIEPEUHBIE.

Pazoen 2. Ocnosvt monexynsapuou hpuzuxu.

DneMeHTHl TepMOJUHAMUKH U (pu3ndYecKoi KuHeTuku. MneanbHblil ra3. Pacnpenenenue
bonsiiMana u ero obOmedusnueckuii cmbici. PeanpHbI Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoaunamuyeckuii Meton B (Qusuke. PaBHOBecHble cocTostHMA. Hauama TepMoIuHaMMKH.
[{ukipl. DHTpONHS W €€ CTAaTUCTUYECKOEe ToJKoBaHME. SBneHue nepeHoca. Juddysus. 3akon
@uxka. TermonpoBoaHocTh. 3akoH Pyphe. BHyTpennee Tpenue (Bs3kocTb). 3akoH HpioToHA.

Pa3zoen 3. Dnekmpocmamuka u nocmosiHHbLUL 2IeKMPULECKULL MOK.

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIMAneKTpuku B
3JIEKTPOCTATHYECKOM II0JIE.

Pa3zoen 4. Dnexkmpomacnemusm.

3akon Awmmnepa. 3akoH buo-CaBapa-Jlannaca. Cuima Jlopenna. MarneTuku.
DneKTpoMarHuTHasi MHAYKIUs. Y paBHeHHe MakcBera.

Paszoen 5. Onmuxa.
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HNutepdepentius BonH. dudpakums BonH. [lonspuzanmsi BoiaH. TeroBoe H3IydeHHE.
3akon Kupxroda. 'mnoreza Ilnanka. KBaHTOBOE OOBSICHEHHE TEIIOBOTO U3NMydeHUs. DPPeKT
Komnrona. fAnepunas mogens atoma. [loctynarel bopa. ATom Bogoposaa o bopy.

Pa3zoen 6. Dnemenmol K6aHmosoU puzuxu.

I'unoresa ne bpoinsa. BonnoBoe ypaBuenue llpenunrepa 1iisi cTalliOHApHBIX COCTOSHUM.
Omnsitel IlTepna-I'epnaxa. MuorosnektpoHHslii atoM. Oddexr 3eemana. [punuun Ilaymm.
KBanToBbIe cTarncTuyeckue pacnpeneseHus boze-DiiHmreiitna u ®epmu-lupaka. DOHOHBI.
3akonsbl Jlebast n DifHIITeHA. XapaKTepUCTUKH spa: 3apsjl, Macca, SHEPTUs CBSI3U HYKIJIOHOB.
Snepusle peakunn. OyHaaMeHTanbHbIE B3aMMOJEHCTBHS U OCHOBHBIE KJIACCHI AJIEMEHTapHBIX
YaCcTHII.

4 O0beM yueOHO TUCHUIINHbBI

Cemectp
Bcero
. Cemectp 2 Cemectp 3
Bua yueOHoii padoThI A
3E lilall- 3E Akajn. 4 3E AKaj. 4
Obwas Tpyroemiocts 12,0 | 432 6,0 216 6,0 216
JAUCHHUILTHHBI
Konrakruas pabora - 4,44 | 160 2,22 80 2,22 80
ayJIMTOPHBIE 3aAHATHA:
Jlexumn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) 0,89 32 0,44 16 0,44 16
CamocTosiTesibHasi padoTa 5,56 200 2,78 100 2,78 100
KonrakrHas caMocTosITEIbHAS _ _ _
I()ZZ?\;)(T?TO;ITeHLHoe HU3yUYCHUE 3,56 2,78 2,78
Y 200 100 100
pa3aenoB JUCIUTLIHHEI
Buasbl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas pabora —
IPOMEKYTOYHAs aTTECTALUS 2,0 08 1,0 04 1,0 0.4
IToaroToBka K sK3aMeHY 71,2 35,6 35,6
Bua uTOroBoro KOHTpoOJIf: IK3aMeH JK3aMeH
Beero Cemectp
. Cemectp 2 Cemectp 3
Buna yueOHoii padoThI A
3E c:p' 3E | Actp.u| 3E | Acrp.u
Obwas Tpyroemiocts 120 | 324 | 60 162 6,0 162
JAUCHHUILITHHBI
Kounrakruas padora - 444 | 120 2,22 60 2,22 60
ayJIMTOPHbIE 3aAHATHA:
Jlexumu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansaTus (I13) 1,78 24 0,89 12 0,89 12
JlabopaTtopusie padoTs (JIP) 0,89 48 0,44 24 0,44 24
CamocTosiTesibHasi padoTa 5,56 150 2,78 75 2,78 75
KonrakrHas caMocTosITeEIbHAA _ _ _
%a6°Ta 5,56 2,78 2,78
AMOCTOSATCIIBHOC U3YUCHUC 150 75 75
pa3aenoB JUCIUTLIIHHEI
Buabl KOHTpOJIA:
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IK3aMeH 2,0 54 1,0 27 1,0 27
KonTtaktHas padora —

p 53,7 26,7 26,7
IPOMEXKYTOUYHAsl aTTECTALINS 2,0 1,0 1,0
IToaroroBka K sK3aMeHY 0,6 0,3 0,3
Bua uTOroBoro KOHTpoJIf: IK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
DJIeKTPOTEXHUKA M MPOMBIILJIEHHAS 3JIEKTPOHUKA
1. Meapr aucoumiIuHbl — (OpPMUPOBaHHE Yy OOYYAOMIMXCS  KOMIICTCHIIUH,

00eCTeynBaOIUX TEOPETHUECKYI0 M TPAKTUYECKYI0 MOJATrOTOBKY BBIMYCKHUKA, YMEIOIIErO
BbIOMpATh M 3KCIUTyaTHPOBATh 3JEKTPOTEXHUUECKHUE U AJIEKTPOHHbIE YCTPOWCTBA, BIIAJICIOLIETO
HaBBIKAMU ~ HCIOJBb30BAHUS ~ COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTUH  JUIs
aBTOMAaTU3UPOBAHHOTO MOJEIMPOBAHUS U pacyeTa JIEKTPUUECKUX U AIEKTPOHHBIX LIEEi.

2. B pe3yJbTaTe H3y4YeHUsI TUCHUILINHBI 00y4aI0OIIMIACH OJIZKEeH:
O6nanath cneayoIUMU KOMIETCHIIUSIMU:
VK-2.1, YK- 2.2, VK-2.3; OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-13.1, OIIK-13.2, OIIK-13.3; I1K-
2.1, 1IK-2.2, T1IK-2.3, TIK-3.1, I1K-3.2, TIK-3.3.

3namu:

—  OCHOBHBIE MOHATHSI, ONIPEIETICHUS U 3aKOHBI JIEKTPUUYECKUX LENEH;

—  METOJbl aBTOMATHU3UPOBAHHOTO MOJICTUPOBAHMS, aHAJIM3A U pacyeTa LeTei MOCTOSHHOTO U
MEPEMEHHOTO TOKOB, METOJIOJIOTHIO ANEKTPOTEXHUUECKIX NU3MEPEHUII;

—  YCTpPOWCTBO M MPHUHIMIIBI paOOTHI AIEKTPOTEXHUUECKOTO U 3JIEKTPOHHOTIO 000pYy10BaHUS,
TpaHcPOpPMATOPOB, MIEKTPUICCKUX MAIIHH, UICTOYHUKOB TUTAHHUS.

Ymemn:

— TPUMEHATHh TEXHOJOTMH aBTOMAaTHU3MPOBAaHHOIO MOJEIMPOBAHHUSA, aHalIM3a, pacdyera U
OKCIUTyaTallul  AJIEKTPUYECKUX CETeH, MPOMBIIUICHHOTO 3JEKTPOOOOPYIAOBaHUS U
3JICKTPOHHBIX TPHOOPOB;

—  BBIOMpATh ANEKTPOTEXHUYECKOE M 3JIEKTPOHHOE OOOpYyJOBaHUE [UIsl pEIIeHUs 3ajad
MPOCKTUPOBAHUS U peaTU3allMi XUMHKO-TEXHOJIOTHYECKUX MIPOLIECCOB U TPOU3BOCTB.

Braoems:

—METOJOJIOTHENl aBTOMATU3MPOBAHHOTO MOJEIUPOBAHMS M pacyueTa JIIEKTPUUYECKUX H
3JIEKTPOHHBIX LIETIEH;

—MPAaKTUYECKUMHU HaBBIKAMU PAOOTHI C JEKTPOTEXHUUYECKOH anmapatypoll U 3JeKTPOHHBIMU
YCTpPOMCTBaMHU.

3. Kpartkoe coaep:xanue JUCUMIJIMHbI.
BBeaenue. IIpeaMer, OCHOBHbIE NOHSATHS, METOMOJOTHS SJIEKTPOTEXHUKH U IMPOMBIIUICHHON
anekTpoHuku. KpaTkue ncropudeckue cBeAeHHs. 3aauyd U MECTO AUCHMILTUHBI B MOJITOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHH.

Pazoen 1. Dnexmpuueckue yenu
1.1. OCHOBHBIE OIIPEJIENIEHNUS, ONIMCAHNS IaPAMETPOB U METOJIOB pacyeTa NIEKTPUUECKUX LIeTIeN

OcHoBHbIE TOHATHS UM OOO3HAUYEHHUS DOJCKTPUUECKUX BEIMYMH U  IJIEMEHTOB
anektpuueckux uene ('OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTOYHMKN W TIPUEMHUKH DSJEKTpUUYecKor dHepruu. OCHOBBI 3eKTpoOe30onacHOCTH. CXeMbl
3aMEeIIeHUS JIEKTPOTEXHUUECKUX YCTPOICTB.

OcHOBHBIE TIOHATHUS TEOPUH JIEKTpUUECKuX enei. Kimaccudukamus menei: TuHeHbIE 1
HEJIMHEHHbIE, HEPAa3BETBIICHHbIE W PAa3BETBJICHHBIC, C OJHUM M HECKOJbKHUMH HCTOYHHKAMU
MUTAHMS, C COCPEAOTOUECHHBIMU U paclipeieIeHHbIMU TapaMeTpaMH.

OcCHOBHbIE TPUHIIUIIBI, TEOPEMBI U 3aKOHBI JEKTPOTEXHUKH. [IpUHIINT HEMPEPHIBHOCTH
(3aMKHYTOCTH) 2JICKTPUUECKOTO TOKA M MATHUTHOTO MOTOKa. 3akoHbsl OMa u Kupxroda.
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Metoapl MOAENMPOBAHUWS, aHAIM3a M pacyeTa JUHEHHBIX OJJIEKTPUUECKUX Lenei
IIOCTOSIHHOTO TOKAa. AHaJINW3 M pacyeT pa3BETBICHHBIX JJIEKTPUUYECKHUX LENEH C HECKOJIbKUMU
MCTOYHMKAMH NUTAaHUS IYTEM COCTABJICHUS W PELICHUS CUCTEM YPAaBHEHHMM 110 3aKOHaM
Kupxroda, mpuMeHeHHS METOJOB Y3JOBBIX MOTECHIMATOB M OSKBHUBAJICHTHOTO AKTUBHOTO
JIBYXTIOJIFOCHUKA.

OcHOBHBIE CBOIWCTBA M OOJACTH NPUMEHEHUS MOCTOBBIX LENeH, MOTEHIIMOMETPOB,
JICIUTENEeH HAPSYKEHUS U TOKA.

MarpuuHnas 3anuch ypaBHeHHH 1ieniel B 00001eHHBIX (hopMax.

1.2.  DneKkTpuyecKue U3MEpPEHUs U MPUOOPHI

MeToapl M3MepeHusl 3IEKTPUYECKUX BEIWYMH: IpPSMbIE UM KOCBEHHbIE. AHAJIOTOBbIE
3IEKTPOU3MEPUTENbHBIE U IIU(PPOBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, MPUHIUN AEHCTBHUS,
o0macti mpuMeHeHHs. VI3MepeHHe OSIeKTPUYECKMX  BEJIMYMH: TOKOB,  HAaIPSDKEHHH,
CONPOTHUBIIEHUI, MOIIIHOCTU U YHEPTHUU.

1.3, AHanu3z u pacueT JMHEHHBIX LeTeld IEpEMEHHOI0 TOKa

CrniocoOslI mpezcTaBieHus (B BUJIe BpEMEHHBIX AMArPaMM, BEKTOPOB, KOMIIEKCHBIX YHCEI)
U TIapaMeTphl (aMILTUTY/a, YaCTOTa, HauanbHas (a3a) CHHycOuJaNbHBIX (pyHKIMIA. MTHOBEHHOE,
cpelHee U IeHCTBYIOIIee 3HaYCHUS IEPEMEHHOT0 CHHYCOUJAIbHOTO TOKA (HAIPsKEHUs ).

AKTHBHOE, PEAKTUBHOE U MTOJIHOE CONIPOTUBIIEHMS BETBU. Da30BbIE COOTHOLIEHUS MEKIY
TOKOM U HampsbkeHHeM. MOoIIHOCTh B IeMsX nepeMeHHoro toka. Koadduiment momnoctu
(cos(q)) ¥ ero TEXHUKO-3KOHOMHYECKOE 3HAUCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHMCEN B AJIEKTpoTexHUKe. KoMIIeKkcHBI MeTox
pacuera JIMHEHHBIX CXEM Leneil MNepeMEHHOro Toka. KOMIUIEKCHOE CONpOTHBIEHHE H
KOMIUIEKCHasi MPOBOAMMOCTh BeTBU. KoMIuiekcHasi MOIIHOCTh M OallaHC MOIIHOCTH B ILIETISIX
NEPEMEHHOT0 CUHYCOMIaJIbHOTO TOKA.

Pe3onaHCHBIE SIBIEHUS B 2JIEKTPUUYECKUX LEMAX, YCIOBUS BOSHUKHOBEHUS, IPAKTUYECKOE
3Ha4yeHUe. Pe30HaHC HanpspKEeHUM M TOKOB. YacTOTHBIE CBOMCTBA LIETIEH IEPEMEHHOIO TOKa.
[ToHsiTHE O TMHEWHBIX YETHIPEXMOIIOCHUKAX. [ToHsATHE 00 ANMEKTPUUECKUX HETISIX ¢ WHIYKTUBHON
(MarHUTHOM) CBSI3BIO.

AHanu3 u pacyeT Tpex(as3HbIX Ienel MepeMEHHOTO TOKa. DJIEMEHTHI TpeX(ha3HbIX IeneH.
Crioco6b1 n300pakeHust U coenuHeHus (a3 Tpex(a3sHOro MCTOYHHMKA NMUTAHUS U MPUEMHHUKOB
sHepru. CoearHEHUE TOTPEOUTEICH AIIEKTPOIHEPTUH 3BE3J0M M TPEYrOJbHUKOM. Tpex- u
YETBIPEXIIPOBOAHBIE CXEMBbl IIUTAaHUS NpUEMHUKOB. Ha3HaueHune HEHTpaIbHOrO IPOBOAA.
Momnocts  Tpexdaznoit nenu. Koaddummentr wmommuoctu. TexHuka 0€30MacHOCTH TpHU
OKCIUTyaTallil YCTPOUCTB B TpeX(a3zHbIX LIETAX.

[IpuMeHeHue 11 aBTOMATU3UPOBAHHOTO MOJICIIMPOBAHUS U pacyeTa Lernel MPpOrpaMMHBIX
IPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke makeToB mporpamm «Multisim», «Mathcady,
«Excely.

Paszoen 2. Dnexkmpomacnummusie ycmpoucmea u 21ekmpudeckue Mauutbl

2.1. Tpancghopmamopwi

Ha3nauenue u oOnacTu NpUMEHEHHUs TpaHCPOPMATOPOB. YCTPOHCTBO W MPUHIIMII
nercTBus ogHOoGa3Horo TpanchopmaTopa.

AHanu3 31eKTPOMarHUTHBIX MTPOIIECCOB B TpaHc(opMaTope, cxeMa 3aMeleHHsL.

[Totepu >Heprun B Tpanchopmarope. BuemHue xapakrepuctuku. [lacropTHbie JaHHBIE
TpaHchopMaTopa 1 onpeieIeHne HOMHHAIBHOTO TOKa, TOKa KOPOTKOT'O 3aMbIKAHHsI B TIEPBUYHOM
00MOTKE ¥ U3MEHEHHUsI HAIIPSKEHHsI Ha BTOPUYHONU OOMOTKE.

2.2. AcunxponHnvie Mawiunbl

YCTpoCTBO W MPUHIMIN JCHCTBUS TpeX(azHOTO ACHHXPOHHOTO 3JIEKTPOJBHUTATEIIS.
Bpammaromieecss MarauTHoe mose cratopa. MarautHoe mnose mamuabl. 3JIC 00MOTOK craTopa u
potopa. Ckonbxenue. YacTora BpalieHust poTopa. DJIEKTPOMarHuTHbIA MOMEHT. MexaHndeckue
U paboure XapaKTepPUCTUKH.

DHepreTudeckue nuarpaMmmel. [lacnopTHbie TaHHBIE.
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[Iyck acHMHXpPOHHBIX JBUTATENEl C KOPOTKO3aMKHYTHIM U  (Da3HBIM POTOPOM.
PeBepcupoBanue U peryirpoBaHUE YaCTOTHI BPAIICHHUS pOTOPA.

Paszoen 3. Ocnosvl anexmporuxu

3.1. Dnemenmuas 6aza cospemenHbIX IeKMPOHHBIX YCMPOLUCNE

VYcnoBHble 0003HAa4YeHHSs, MPUHIMI JCHCTBUS, XapaKTePUCTHMKH M Ha3Ha4YCHHE
MOJTYTPOBOTHUKOBBIX TUOJIOB, TPAH3UCTOPOB, THPHCTOPOB.

WuTerpanbHble MUKPOCXEMBI, UX Ha3HAYeHHE, KJIacCCU(pUKaLUs U MapKUPOBKA.

3.2. UcmoyHuku 6mopudHo20 31eKmponumaHnus u yCUIumenu 31eKmpudeckux CueHano8

[TonynpoBOAHUKOBBIE — BBIMPSAMUTENH:  KJIacCU(PHUKAIUS, OCHOBHBIE  IapaMeETpHI.
DNEKTPUYECKHUE CXEMBI ¥ IPUHITUM PAOOTHI BRITPSIMUTENS. DIEKTPUIECKUE (PUITBTPHIL.

Knaccudukanmsi U  OCHOBHBICE XapaKTEPUCTUKH  YCUIUTENCH. AHamu3 paboThl
OJTHOKACKaTHBIX W MHOTOKAaCKagHbIX ycunuTeneid. OOpaTHbIE CBSI3W B OINEPAIMOHHBIX
YCUIINTENSIX, MX BJIMSHHE Ha MapaMeTpbl U XapaKTePUCTUKU Yycuiautenas. OCHOBHBIE THIIbI
ycunutenei Ha 6aze OY.

4. O0beM y4eOHOI TUCUMIIIIMHBI.

O0beM TMCUMTLTHHBI
Bup yueOHoit paboThl
3E Akan. AcTp.
4. 4.

OO6m1ast TpyA0€MKOCTh TUCIUILIUHBI 4 144 108
KonrakTHas padora — ay dTOPHbIE 3AHATHSA: 1,3 48 36
Jlexun 0,4 16 12
JlaGopaTopHble 3aHATHUS 0,9 32 24
CamocrositesbHas padora (CP) 1,7 60 45
KonTakTHas camocTosiTesbHas paboTa - - -
CaMocTOsITENIbHOE U3YUEHHUE PA3AEI0B IUCLUIIIMHbI 0,6 20 15
KonTtposbHbIe pabOTHI 1,1 40 30
Buabl KOHTpOJIA:
OK3aMeH 1 36 27
KonTakTHasi paboTa — mpoMeKyTOYHASI ATTECTAIUSA 1 0,4 0,3
IloaroroBKa K 3K3aMeHy. 35,6 26,7
Buja uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI
«/leTanu MalIMH U OCHOBBI KOHCTPYHPOBAHMS

1. Heap IMCHMIUIMHBI — HAYYUTH CTYACHTOB TBOPYECKOMY IOAXOIY K BBIOJHEHMIO
WHKEHEPHBIX PAacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTONYMBOCTH 3JIEMEHTOB KOHCTPYKIIMMH,
JeTajiel U y3J0B MaIlliH M anmnapaToB.

2. B pe3yabTraTe ndy4eHUus JUCHHUILIUHBI 00y4Al0UIUICH T0JIKEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTIOCTHUKECHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; I1K-1.1; ITIK-1.2; TIK-1.3.

3nams:

- OCHOBBI TEOPHUH pacyeTa JeTajeil ¥ y3JI0B MAIlUH U alapaToB XMMHUYECKON TEXHOJIOTHH;

- KOHCTPYKIIMH, THUIAQXH W KPUTEPHUH pabOTOCIIOCOOHOCTH JeTajeil MaliuH, COOpOUYHBIX
enuHuIl (Y3JI0B) U arperaTos;

- OCHOBBI TEOpPHHM COBMECTHOW pabOThI M METOABI pacuera JeTalieil M y3J70B MallluH H
anmnapaToB XUMUYECKON TEXHOJIOTHH.

- Ymemns:

—  pacCUMTHIBATh M KOHCTPYHUPOBAThH JIETAIN MAIIMH [0 UCXOIHBIM JIAHHBIM;
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—  TPOU3BOJUTH PACUETHI [0 OCHOBHBIM KPUTEPUAM PabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHHUS
JeTajiel MaIluH;
- TIPOU3BOAUTH PacyeThl U KOHCTPYUPOBAHME JE€TAl€l MallMH U MEXaHU3MOB C YYETOM
IIPOU3BOJICTBEHHONW TEXHOJIOTMH U IKCILITyaTaliu.
Braoemn:
- pacueraMu THUIOBBIX JI€TaJIell MaIllMH, 0JIb3YSACh ClipaBo4YHOM uTeparypoi u 'OCTamu;
- IpaBUJIaMU NOCTPOEHUS TEXHUYECKUX CXEM U YEPTEKEH;
- OCHOBHBIMH METOJAMH pacueTa U NMPOEKTUPOBAHUS MEXAaHUUECKHUX Y3J0B M DJIEMEHTOB
TEXHUKH.
3 KpaTkoe coaep:kanue IUCHUNIHHBI
Pasoen 1. Ocnogvl npoekmuposanuss MEXAHUZMOB U MAUUUH.
Knaccudukanus u ocHOBHbIE TPEOOBAHMS K ACTAIAM U y371aM MaIIvH. [[pUHIUIIBI 1 METOIBI
MIPOEKTUPOBAHMUS, CTAJAUN Pa3pabOTKHU.
Pa3zoen 2. Mexanuueckue nepeoauu.
OpuUKIHOHHBIE epeaaur. MexaHnueckue rnepeiayn: 3youarsle, MiiaHeTapHble, BOJTHOBBIE.
UepssyHble Nlepeaady U repegadyy BUHT-Tarka. LlenHele U ppldakHbIe epeadu.
Paszoen 3. Banwt u ocu. Iloowunuuxu. Mygmupi.
Bansl 1 ocu. IMogumnHuky KadeHust U ckopxenus. MypTsl. Ypyrue snemeHTsl. Koprychble
JIeTau.
Paszoen 4. Coeounenus.
Pe3n6oBbIe coenuHenus. CoequHenus netanei Bpamenus. HepasbemHbie cOeTMHEHUS.
4 O0beM yueOHOH THCHHMILINHBI.

B B actposn.
o B axanem.
Bunsl yueOHoit paboThI 3aUETHBIX qacax
yacax
SIMHHIIAX

O01masi Tpy10eMKOCTh JUCHMIIIIMHBI 4,0 144 108
KonTakTHast padoTa - ay1lMTOPHBIE 3aHATHS: 1,78 64 48
Jlexuuu (Jlek) 0,89 32 24
ITpaktuueckue 3ausatus (I1p) 0,89 32 24
CamocrosiTesibHas padora: 2,21 79,6 59,7
PacuerHo-rpaduueckue paboThl 36 27
[ToaroToBKa K KOHTPOJIBHBIM paboTam 2,21 18 13,5
CamocTosITeTbHOE U3YUCHHUE Pa3/iesOB JUCIUILINHBI 25,6 19,2
Bua KoOHTpOJIA: 3aUeT ¢ OLEeHKOM 0,01 0,4 0,3
KonTakTHas paboTa — MpOMEKyTOYHAs aTTECTAIHS 0,01 0,4 0,3

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IKOJOTH»

1 Heap aucuMmimHbl — cOPpMHUPOBATh Y CTYACHTOB MPEICTABIECHUE O COBPEMEHHBIX
IKOJIOTMUYECKUX TpodsieMax, 0 (PU3UKO-XUMUYECKUX MPOIeccax, MPOTEKAIONUX B Pa3IHYHBIX
KOMIIOHEHTaX OKPYKaloIIel Cpeibl U O CTETIEHNU aHTPOIIOT€HHOTO BO3/IEUCTBHUS HAa 3TH MPOIIECCHI;
BBIPA0OTAaTh Y CTYJCHTOB HABBIKM CHCTEMHOTO MOAX0/1a K U3yUYEHHUIO U PEIICHUIO YKOJIOTHIECKIX
npo0sieM, BO3HUKIIMX B pPe3yjibTaTe MPOMBIIUICHHO-XO3SHCTBEHHON NEATENbHOCTH YellOBEKa,
pPa3BUTh MBIIUICHHE, TO3BOJISIIOLIEE MPaBUIBLHO OLICHUBATh JIOKAJbHbIE M  OT/AJEHHBIE
MOCIIEACTBYSI IPUHUMAEMBIX PEIICHUN SISl OKPY KAIOUIeH cpe/ibl U YeloBeKa.

2 B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:
Obnadame CrnenyrOINIMMHA KOMIIETEHITUSIMU W MHIUKAaTOpaMu ux noctwkeHus: VK-8.1; VK-8.2;
VK-8.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-10.1; OIIK-10.2; OIIK-10.3
Buame:
—  OCHOBHEBIE 3aKOHEI OOIIEH DYKOIOTHH;
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—  3aKOHOMEPHOCTH CTPOEHHS U (PYHKIIMOHUPOBAHUH Ouochepsl;

—  COBPEMEHHBIC SKOJIOTUYECKHE TPOOIIEMBI;

—  OCHOBHBIE IIPUHIIMIIBI 3aLUTHI IPUPOIHON CPEbl OT AHTPOIIOTEHHBIX BO3/AECHCTBHIA;

— CTpPOCHHME OCHOBHBIX Teocep 3eMiIM M OCHOBHBbIE (DU3UKO-XMMHUYECKUE TPOLECCHI,
IPOTEKAIOIUE B HUX;

—  OCHOBHBIC TIOHSATHS U MIPUHIUIIBI KOHLEIIIMYA YCTOWYMBOTO PA3BUTHUS;

— OCHOBHBIE CBEJICHHS O INI00aNbHON IpoOiIeMaTuke, IPUPOIAHBIX pecypcax, IIaHeTapHbBIX
IPaHMIIAX, aHTPOIIOI€HHOM BO3/IEHCTBUY HA OKPYKAIOLIYIO CPEy, YIPABICHUH Ka4eCTBOM
OKpYKarolleu Cpenbl,

—  NPUHLHUIBI 3€JICHON XUMUU;

Ymems:

— paccMaTpuBaTh KOHKPETHBIE MYTH PEIICHUS MPOOJIeM OXpaHbl MPHUPOJBI B Pa3THUUYHBIX
reorpaMuecKux U 3JKOHOMUYECKHX YCIOBUSX;

— TPUMEHATh TOJYYEHHBbIE 3HAaHUS JUISI OLIEHKM COCTOSIHMA OKpY’Karolled cpeasl U
palMoHaIFHOTO UCTIONb30BAaHUS PUPOIHBIX PECYPCOB;

—  HCIONB30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTWM W 0a3bl JAHHBIX IS PEIICHHS
KOHKPETHBIX 9KOJIOTHYECKUX MPOOIIEM;

— TIPUMEHATh IIOJyYCHHbIE 3HAHWS B IIpolecce JanbHelIeld ydeObl, NpU H3YYEHUU
npoeCcCUOHATBHBIX W NPOQHIBHBIX IUCHMIUIMH, W B Oyaymied NpaKTHYeCKOM
NeSITeIbHOCTH;

Braoemy:

—  0a30BBIMHU TEOPETHUECKUMH 3HAHUSAMH B 00JIACTH SKOJIOTHH.

—  0a30BBIMU 3HAHUSAMHU B 00JIACTH HIKOHOPMUPOBAHMS;

— TOHATUHHBIM ammapaToM B 00JacTH OOLIEH 3KOJOrMH, PALlMOHAIBHOIO HCIOJIb30BAHUS
HPUPOHBIX PECYPCOB U 3AIIUTHI OKPY’KAIOLIEH CPebl;

—  METOJaMHM UACHTU(UKAIIUH JOKAJIBHBIX SKOJIOTHYECKUX MPOOIIEM, OIIEHKH UX 3HAYMMOCTH.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

BBenenne, ocHOBHbIE TOHATHSA

[enn, 3amaun AUCHMITIMHBL. MECTO TUCHUIUIMHBI B CUCTEME OOINEro W XUMHYECKOTrO
oOpa3zoBaHus. DKOJIOTHYECKOEe OOpa3oBaHME W 00pa3oBaHUE IS yYCTOWYHMBOTO Pa3BUTHSA.
OO01ecTBO 1 OKpY Karomias cpeaa.

Pazoen 1. OOmue Bompocsl 5Kojoruu. buochepa. buoskonorusa. buochepa u
YCTOMYUBOCTh

1.1  OcHoBHble 3akoHBbl 3KoJOruW. buoskonorus. Ilonsatue o006 3KocucTeMax.
YcroitunBocTh dKOCHCTeM buocdepa, ee IBOMONKS U YCTOWYMBOCTh. DKOCHCTEMBI 3eMIU U
ycToMunBOCTh. OCHOBHBIE CBEJICHUS O IIaHeTe 3emiid. OCHOBHBIE MTOHATUSA SKOJOTHH. 3aKOHBI U
OpUHIMIEL  dKojoruu. [loToku »Heprum W BemecTBa B 3KkocucTeMax. (OCHOBHBIC
OMOTeOXMMHUYECKHE ITUKIIBI (KpyroBOpOTHI BemecTB). [ukimnuHOCTh mporieccoB B Ouocdepe u
YCTOMYUBOCTb.

1.2 Haponmonacenenue. YemoBedecTBO Kak dYacThb Ouocdepsl. Jlemorpaduueckue
npoOsieMbl. JlnHaMuKa dYemoBeYeCKOW MO, POXKAAEMOCTh, CMEPTHOCTh, BO3pacTHAas
cTpykTypa. [IpoGieMbl coBpeMeHHOro 3Tana pocTa YUCICHHOCTH HaceneHus. I'eorpaduueckoe
pacnpenenieHrne HaceneHus. PerynupoBaHue HapoJOHACETICHHSI.

Pazoen 2. Crtpoenme u cocraB reocdep 3emumn. OcCHOBHBIE (PUBUKO-XUMUUYECKHE
MPOIIECCHI, MPOTEKaloIIe B reochepax

2.1 Atmocdepa 3emmu. CtpoeHue atmocdepsl, pojib (POTOXUMUUYECKUX PEaKIHi B
¢dopmupoBanuu cocraBa armochepsl. [lapaukoBsiid 3¢pdexr. [lapHrKOBBIE Ta3bl B aTMOChepe.
KnumaTtnueckue mocnencTBus aHTPONOIEHHOM NesTeNbHOCTH. PacmpeseneHne KOHLEHTpALUU
o3oHa B arMocdepe. O30HOBBIM cioi. [lpupomnsrii nukin o3oHa. COBPEMEHHOE COCTOSHUE
030HOBOTO cios. [locnencTBus pazpyiieHus 030HOBOTO ¢J0s 3eMJIu AJisl uesoBeka u 6nocheps! B
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neiaoM. CtparochepHbIii 030H U TpOrochepHBIA 030H: CXOJICTBO M pa3nuus. MexmayHapoaHoe
COTPYIHUYECTBO B 00JIACTH OTPAHUYCHHE MPOU3BOJICTBA U UCIOJIBL30BAHUS 030HOPA3PYIIAIOIIIX
BelecTB. MoHpeanbCckuii poTokoa. KUCIOTHBIE TOXKIM W MPOIECCHl OKUCICHHUS MpPUMECEl B
tponocpepe. POTOXUMUUECKUN CMOT.

2.2. 'mapochepa 3emnu. Buasr Bog Ha 3emie. [IpecHsie Boabl. ['uaposornyeckuii 1UKIL
I'mob6anpHBIC SKOTOTHYECKHE MTPOOIeMbl THIpochepsl. [ TaBHBIE KATHOHBI U AHUOHBI TPUPOTHBIX
BoJ. KHCIIOTHO-OCHOBHOE paBHOBECHME B NPUPOAHBIX Boaax. lllenoyHOCTH MpPHUPOAHBIX BOA.
OCHOBHBIE IPUYUUHBI, 3TAIBI U TTOCJIECTBUS 3aKUCIECHUS PUPOIHBIX BOJI0EMOB. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE ITPOLIECCHI B IPUPOIHBIX BogoeMax. CTpaTudukaius MpupoaHbIX BOJIOEMOB.
[Ipoueccer a3¢Tpodukanuu BogoeMoB. [[puanHbI U TOCIEICTBUS.

2.3. Jlutocdepa 3emmu. 3emuast kopa. [Tousa. Ctpoerue nmouBeHHoro ciosi. CocTaB MoOYB.
Opranudeckue BeniecTBa B mouBe. Posb ®KUBBIX OPraHU3MOB B (DOPMHUPOBAHHH TOYBEHHOTO CIIOA.
Tsxenbie MeTasibl B mouBe. Jlerpanamus nous. BoaHast u BeTpoBasi 5po3us MOYB.

Pazoen 3. AHTpPONMOTEHHOE BO3JCHCTBHE HA OKPYKAMIIYI Cpeay U pPalMOHAIBHOE
MIPUPOJONOJIB30BaHUE

3.1. Tlpupomubie pecypchl. I[loHsiTHe 00 OTXOZax MPOW3BOJACTBA W TMOTPEOICHHUS.
MainootxoiHble U 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 [lousiTHE O MIIAHETAPHBIX TPAHUIIAX. AHTPOMOTEHHBIC HAPYIIIEHUS OMOTEOXUMUIECKIX
UKJIOB a30Ta U ¢ochopa. OcHOBBI SKOHOPMUPOBaHUSA. OCHOBHbBIE MPUHIUIIBI 3€JIEHOM XUMHUH.

Pasoen 4. YcroitunBoe pa3Butue

VYcroitunBoe pazButue. Mctopust craHoBieHUs NOHATHS. BKiag 0T€YECTBEHHBIX YUEHBIX.
Henu ycroitunBoro pazsutus OOH. MexayHapogHOe COTPYJHHYECTBO B 00JIACTH YCTOHYHUBOTO
pazButus. I[IpoMbllieHHas HKONOTHS W 3€leHas XUMHS KakK HWHCTPYMEHT oOecnedyeHus
ycToiunBoro pa3Butus. ColnanbHas OTBETCTBEHHOCTh XUMHUKOB. JKOJOTUYECKAsl ITHUKA.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM THCHUTIITHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q, q,
O01mast Tpy10eMKOCTh TUCHUILIHHbI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ausrus (I113) 0,45 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesibHasi padoTa 2,1 76 57
KonTakTHas camocTrosiTenbHas paboTa 0,2 0,15
2,1
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 75,8 56,85
Bua koHTpoJs: 3a4yeT

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«TexHoJIOTMSI KOHCTPYKIIMOHHBIX MATEPHUAJIOB)»

1. leap AUCHUIIMHBI — U3yYEHHUE TEXHOJIOTHH TMOTy4YeHUs U 00paOOTKH 3arOTOBOK H
JeTanell MalluH, WX TEXHUKO-DKOHOMHUYECKUX XapaKTepPUCTHK M 00JacTeil palroHaIbHOTO
MPUMEHEHHUS, U3yUeHNEe MPUHIMITHAIBHBIX CXEM TEXHOJIOTHYECKOTO O00OpYAOBaHUS, OCHACTKH,
WHCTPYMEHTOB U MPHUCIIOCOOICHHIT; H3yUYeHUE OCHOB TEXHOJIOTUYHOCTH KOHCTPYKIIUH 3ar0OTOBOK
U JICTaJIC MAIlIMH C y9€TOM METOJ/IOB UX MOJIyYCHHUSI U 00pabOTKH.

2. B pe3yabTaTe M3y4YeHUS TMCUMILIUHBI 00y4AIOINICH 10/I2KEeH:

Obnadams CleTyIONUMA KOMIIETCHIIMSMHA U UHIANKATOPAMH MX JOCTH)KCHHUS:

VK-4.2, OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-11.1; OIIK-11.2; OIIK-11.3

Buame:
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— LEeAM M OCHOBOIOJArarolife IMPUEMbl TOIY4YEHUS CYIIECTBYIOUIMX METaNIMYECKUX W
HEMETAIUTMYECKUX MAIIMHOCTPOUTEIHHBIX MAaTEPUAIIOB;

— BHJBI U CITIOCOOBI 00pabOTKH MaTepUaIoB IPH U3TOTOBJICHUH JIETAICH B MAIIMHOCTPOCHHH;

— KIaccHpUKamMi0O M palMOHAIBHBIE  METOABl  MOJNy4YeHHss U 00paboTKH
MAaIIMHOCTPOUTENIbHBIX MaTEPUaJIOB.

- Ymemns:

- pa3pabarbIBaTh TEXHOJIOTMUYECKHE IMPOLIECCHI MOTYYEHHs] 3arOTOBOK, MONy(})aOpuKaToB U
TOTOBBIX U3/eNnuil, 00paboTKH MaTepUaIOB pa3IMYHBIMU METOJJAMH U CIIOCOOaMH.

Braoemn:

- OCHOBaMH pealln3allii TEXHOJOTHUECKUX MPOLIECCOB MOIyUYeHHs U 00pabOTKH MaTepUaJIOB,
MIPOM3BOJICTBA 3aTOTOBOK M FOTOBBIX U3IEIUM.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazoen 1. Ilpouzsoocmeo uepHvix u ysemuvix Memaios.

[IpousBoacteo uyryHa. [IponsBoactBo cranu. [Ipor3BOACTBO LIBETHBIX METAJUIOB.

Pazoen 2. Jlumetinoe npouzsoocmeo.

OOmiast  XapakTepUCTHKAa JIMTEHHOrO  TMPOW3BOACTBA.  €OPETUYECKHE  OCHOBBI
MIPOU3BOJICTBA OTIMBOK. TE€XHOJOTHS M3TOTOBJIEHUS OTIMBOK B PA30BBIX MECUAHO-TIIMHHUCTHIX
dopmax. CiennanbHbIe CIIOCOOBI JTUTHSL.

Pazoen 3. Obpabomka memannog dasnenuem.

OOmiast XxapakTepUCTHKa U TEOPETHUYECKHE OCHOBBI OOpAaOOTKM METAIJIOB JaBJICHHUEM.
[IpokaTka, BoJIOYEHHE, TpeccOoBaHHE, 00paboTka macTudeckuM nedopmupoBanueM. Kopka.
lopsiuast o6beMHast mTamnoBka. JIMcToBas TaMIIOBKA.

Pazoen 4. Texnonozus ceapournoco npouzeoocmaa.

OOme cBeAGHUS O TEXHOJOTHMH CBApOYHOTro mpousBoAcTBa. CrocoObl CcBapKu
miaBiaeHueM. CrmocoObl CBapkW JaBlieHHMEM. HaHeceHMe H3HOCOCTOMKHUX U KapOIPOYHBIX
nokpeiTuii. [lalika MeTaIoB U CIIJIaBOB.

Paszoen 5. Texnonoeus obpabomku KOHCMPYKYUOHHBIX MANEPUATIO8 Pe3AHUEM.

OOmme cBepeHus: o mporecce pezaHuss marepuanoB. OOpabOTKa Ha METAIOPEKYIIHX
CTaHKaxX pa3IUYHbIX Ipynn. ABToMaTu3auus oOpaboTKM MaTepuanoB pezaHueM. OTaerouyHbIe
METOJII 00pa0OTKH. DNEKTPOPHU3NIECKHE U MIEKTPOXUMUIECKIE METOIBI 00PaOOTKH.

4 O0beM yueOHOH TUCHHMILINHBI.

B B actpos.
o B akanem.
Bunsl yueOHoit paboThI 3aUETHBIX Yacax
Yacax
€AMHULIAX
O0mas Tpya0eMKOCTh U CHUNIHHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
ITpaktuueckue 3ausatus (I1p) 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
Pedepar 10 7,5
[ToaroToBKa K KOHTPOJIBHBIM paboTam 9 6,75
1,12

CaMocCTOATEIbHOE N3YUEHHE PA3eSIOB AUCLUIIINHBI 20,8 15,6
KoHTakTHas paboTa — MPOMEKYTOUHAsI ATTECTAIIHS 0,2 0,15
Bua konTpoJs 3auer

AHHOTANUA padoyeil MPOrpaMmMbl IUCHUNIMHBI
«OCHOBBI TEXHOJIOTHH MAITUHOCTPOECHUSD)

1. Hear AUCHMIUIMHBI — TIOATOTOBKA BBIMYCKHUKOB K  MPOU3B00CHBEHHO-
MEexXHON02UYeCcKol JESITeIbHOCTH B 00JACTM KOHKYPEHTOCIOCOOHBIX HAa MHPOBOM DBIHKE

57



XUMHYECKHX TEXHOJIOTUH.

2. B pe3yabTare n3y4eHusi AUCHUILIMHBI 00yYAKOIIUIICA TOTKEH:

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:

YK-4.2; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-11.1; OIIK-11.2; OIIK-11.3

3namo:

—  METOJMKHU IPOEKTUPOBAHUS TEXHOJIOTHUYECKUX MPOIECCOB 3TOTOBICHUS I€TANEH U y3JI0B;

—  TIPOU3BOJICTBEHHBIE M TEXHOJOTUYECKHUE MPOIIECCHl H3TOTOBIICHUS AETAJICH U y3JIOB;

— TEXHUYECKOC HOPMHUpPOBaHWE, KauecTBO 00OpabaTbiBaeMOii TIOBEPXHOCTH, TOYHOCTH
MeXaHU4YeCcKoi 00paboTKu, 6a3upoBaHue;

— TEXHOJIOTMIO  M3TOTOBJIEHUS  o0Oeyaek, TEIJIOOOMEHHBIX  amlmapaTroB,  KOJIOHH,
TEXHOJOTHYECKHUX TPYOOIPOBOIOB.

Ymemn:

—  aHAJIM3HPOBATh OOBEKT MPOU3BOJICTBA C TEXHOJOTUYECKOM TOUKH 3PEHHUS;

—  COCTaBJIATH JOKYMEHTAIUIO Ha pa3pad0TKy U HOPMHUPOBAHUE TEXHOJIOTMUECKUX MTPOLIECCOB,
Ha TPOBEJCHHE OCHOBHBIX TEXHOJIOTUYECKUX IMPOILIECCOB H3TOTOBICHUS, COOpKY U
UCIBITaHUE 000PYI0BaHUS.

Braoemy:

—  OpraHM3alMel U PyKOBOJCTBOM pa0OT MO U3TOTOBICHUIO XMMHYECKOTO 000y I0BaHUS;

—  OpraHu3alMel U pyKoBOJACTBOM paboT Mo cOOpKe M HalaIKe y3JI0B U AeTajeil.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Iloocomosumenvuvie npoyeccvl 8 mexHoI02UU U320MOBNIeHUs. Oemanel Mauut
U annapamos XumMu4eckux npouseo0Ccms.

OOmue cBefeHUs O TEXHOJOTHYECKHX IpolieccaX B XUMHUYECKOM MAIIMHOCTPOCHHH.
KauyectBo oOpabaThiBaeMoii TOBEpXHOCTH. TOYHOCTH MexaHW4eckoil o0pabGorku.  Bwibop
3aroTOBOK.

Paszoen 2. Texumonocus uzecomoénenus u cOOpKU MAWUH U ANNAPAMOS XUMUYECKUX
npou3Bo0Cma.

TexHomoruss TMOMy4YEHUS] DIEMEHTOB JeTaiieil. TeXHONOTHs W3TrOTOBJICHHS 00e4acK u
nHuI.  TexHolorMs W3rOTOBJEHMSI JJIEMEHTOB —allapaToB XUMHYECKHX IPOU3BOICTB.
TexHOJIOTHSI U3TOTOBIICHHUS TETNIOOOMEHHBIX armaparoB. TeXHOJIOTUsI U3TOTOBJICHUS KOJTOHHBIX
anmnaparos.

4 O0beM yueOHOH TUCHHMILINHBI.

B B actpos.
. B akanem.
Bunsl yueOHoit paboThI 3aUETHBIX qacax
yacax
€AMHULIAX

OO0masi TpyA0eMKOCTb 1M CHMILJIMHbI 3,0 108 54
KonTakTHasi padora - ayIuTOPHbIE 3aHATHS: 0,88 32 24
Jleknun 0,44 16 12
ITpaktuueckue 3ausatus (I1p) 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
Pedepar 10 7,5
[TonroroBka K KOHTPOJBHBIM paboTam 1,12 9 6,75
CaMOCTOSITETTbHOE U3YUEHUE PA3/ICIIOB TUCIUTIIINHBI 21 15,75
By KOHTpOJISI: 3K3aMeH 1,0 36 27
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,01 0,4 0,3
IToaroroBka k cjade SK3aMeHa 0,99 35,6 26,7

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«OCHOBBI 5)KOHOMHKH U YNIPABJIEHHUS MPOU3BOACTBOM

1 Heap JMCHUIVIMHBI — TIOJIy4Y€HHE CHCTEMBl 3HAaHMH 00 HKOHOMHYECKUX
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3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBIIIJICHHOTO  TMPOM3BOJACTBA B  CHCTEME
HAI[MOHATILHOW JKOHOMHUKH, (POPMUPOBAHHWE SKOHOMHYECKOTO MBIIUICHHUS U HCIOJIb30BAHHE
MOJIYYEHHBIX 3HAHUI B IPAKTUYECKOHN AESATEIBHOCTH.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JKEeH

Obaaoams clefyOMUMUA KOMIETSHIIMSIMA U HHANKATOPAMH UX JOCTHUKECHUS:

VK-3.1; VK-3.2; VK-3.3; VK-10.1; YVK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.3;

OIIK-8.1; OIIK-8.2; OIIK-8.3

3namu:

—  OCHOBBI SKOHOMHMYECKOH KYJbTYpbl, B TOM yucie (PUHAHCOBOW IPaMOTHOCTH;

—  OCHOBBI POCCHMCKOW NMPAaBOBOW CUCTEMBI U POCCUMCKOTO 3aKOHOJATENIbCTBA, [IPABOBBIE U
HPAaBCTBEHHO-3TUYECKHE HOPMBI B chepe npodeccHoHanbHON AeSITETbHOCTH;

— TIpaBOBbIE HOPMBI, PETYIUPYIOIIME OTHOIICHHE 4YelIOBEKa K YeIOBEKYy, OOIIeCTBY,
OKpYXaloIlei cpeae;

—  OCHOBHBIE KaTErOPUU U 3aKOHBI YKOHOMUKH;

—  OCHOBBI 3KOHOMMYECKOW JEITENIBHOCTU MPEANPUITHS, €r0 CTPYKTypy U OTPACIEBYIO
cnenuduKy; KIacCuPpUKAIUIO TPEITPUITHNA TTO IPABOBOMY CTATYCY;

— COJep)KaHUE JTamoB  pa3pabOTKU  OMEpPATUBHBIX  IUIAHOB  pabOThl  MEPBUYHBIX
MPOU3BOJCTBEHHBIX MOAPA3ACICHUMN.

Ymems:

—  WCTOJB30BaTh 3HAHUS OCHOB JKOHOMHUKH MPH TMPUHSATHU OOOCHOBAHHBIX PEIICHHUA B
Pa3IUYHBIX 00JACTSIX A TeNbHOCTH;

—  HCIOJb30BaTh 3HAHUSI OCHOB 3KOHOMMKH MIPU PELICHUU TPOU3BOACTBEHHBIX 3a/1a4;

—  OCHOBaMHU XO35IMCTBEHHOI'O U SKOJIOTHYECKOIO MPaBa;

—  MPOBOJUTH TEXHUKO-I3KOHOMUYECKUN aHATIN3 UHXKEHEPHBIX PEIICHUI.

Braoemy:

— HaBbIKaMHM BBIOOpAa SKOHOMHYECKH OOOCHOBAHHBIX PEUICHUH B pPa3lIUYHBIX 00JACTAX
KU3HEACITEIBHOCTH;

— Merojgamu pa3pabOTKHM TMPOM3BOACTBEHHBIX NPOrpaMM H IUIAHOBBIX 3aJaHUl IS
MEPBUYHBIX ITPOU3BOJACTBEHHBIX MMOAPA3ACICHUI;

— HaBBIKAMH BBIOOpa SKOHOMHYECKH OOOCHOBAHHBIX PEIICHUH C yYeTOM HWMEIONIUXCS
OTpaHUYECHUU.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Beeoenue. Ocro6vl pbiHOUHOU IKOHOMUKU

Tema 1: DxoHOMHUYECKHE MTOTPEOHOCTH, Oara U pecypchl. JKOHOMUYECKUE CUCTEMBI U X
cymHocTh. OOIIeCTBEHHOE MPOU3BOJCTBO M 3KOHOMHYECKHE OTHOuIeHHs. [Ipon3BoacTBEHHBIE
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKHIA BBIOOP. KprBas mponu3BOJCTBEHHBIX BO3MOKHOCTEH.
3aKkoH yObIBaIoOIIEH MpeIeIbHOM MOJIE3HOCTH. THITBI U MOJIEITH SKOHOMHUYECKUX CUCTEM. DJIEMEHT
IKOHOMUYECKOU cucTembl. TpaaunmonHas 3koHoMHu4Yeckast cuctemMa. CoOCTBEHHOCTh: ()OPMBI U
MyTH UX MPeoOpa3oBaHUs.

Tema 2: PpIHOYHBIN MEXaHU3M clipoca U npeninoxeHus. CoBepiieHHas U HECOBEPILIEHHAs
KOHKypeHIIUHd. ToBapHBIA (PHIHOYHBIM) THIT OOIIECTBEHHOrO Mpou3BojcTBa. CyIIHOCTh U
YCJIOBHSI BO3HUKHOBEHHUSI pblHKA. BUIbI pBIHKOB U UX cTpyKTypa. OyHKImu peika. ToBap u ero
cBoiicTBa. Cripoc u npeayokeHrue Ha pbiHKe. [[oHsATHE «37aCTUYHOCTEY. DJIACTUYHOCTH CIIpoca U
npesioKeHusl, TodeuHass u aAyroBas. CoBepIICHHAass M HECOBEPIICHHAas KOHKYPEHIIMH.
Monononus. Makcumu3zanust npuObUTd MOHONOIUCTOM. OIUrononus.

Tema 3: [loHdATHEe HAIMOHAJIBHOM HAKOHOMHUKHM, OCHOBHBIE MAaKpPO3KOHOMHYECKHUE
noka3arenu. [IoHSITHsI COBOKYITHOTO CIIpOCa U COBOKYITHOTO MPEAIoKeHus, PaKTOpBbl, BIAUSIOIINE
Ha X u3MeHeHus. [lotpebienus u coepeskeHuss. DKOHOMUYECKHI Kpyrooboport. IIpousBoacTso,
obmeH u pacrnipeaenenue. [lorpebnenue, coepexeHrne, MTHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: @unancoBass cucteMa U (UHAHCOBAs MOJUTUKA oOmiecTBa. ['ocynapcTBEHHBIH
OIOKET M rocyJapCcTBEHHBIN nonr. Hajmoru u Hajorosast cucrema.

Pasoen 2. Dxonomuyeckue ocHO8bI ynpasnenus npou3so0cmeom
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Tema 5: Ilpennpusatue kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMPOSBICHUS HAa Npeanpustud. Poip  choenuaiucra XUMHUYECKOU
IpOMBINUIEHHOCTH. [Ipennpusitue B cucTeMe pPBIHOYHOW 3KOHOMHUKH. lIpenmpusarne — kak
CyOBeKT ® OOBEKT MPEANMPUHUMATEIHLCKONH  JIeATENhbHOCTH. 3aKOHOAaTenbHas  0asa
NPEANPUHUMATENIBCKON  AesITeNIbHOCTH. HOpMaTUBHO-IIPABOBBIE AKThI, PErVIAMEHTHPYIOLINE
NEeSTeNbHOCTh mpennpustus. OpraHu3alioOHHO-TIPaBOBBIE (OPMBI  MPEANMPUHUMATEIHCKON
JESTENIbBHOCTH U KPUTEPUH UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHEIIHSS 1 BHYTpEHHSS cpeaa
NpeANPUITHS.

Tema 6: MatepuanbHO-TeXHHUECKass 0aza mpou3BoAcTBA. ChIpbeBass W TOIUIMBHO-
JHepreThueckas 0a3a XUMHYECKMX TPOU3BOACTB. [IpOW3BOACTBEHHAas TMporpaMma U
IIPOU3BOJICTBEHHAs] MOIIHOCTD MpeAnpuatus. KauecTBo 1 KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIUH.
OKkoHOMHYeckoe OOOCHOBaHME BBIOOpPa ChIpb M TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHbBIE UCTOUYHHUK CBIPbs U SHEepruu. OpraHu3anus CKIaJcKkoro X03sicTBa.

Tema 7: MarepuaabHO-TEXHUYECKUE pecypceal HNPEAIPUATHSL. OcHoBHbIE
IIPOU3BOJICTBEHHBIEC (POHABI XUMUUECKHUX MPEATNPUATHI: OHATHE, KiIacCu(UKAUS U CTPYKTYypa.
[lonsiTe M cTpyKTypa OCHOBHBIX cpeAcTB. OLiEHKa OCHOBHBIX CpEACTB. MeTOIbl OLEHKU
OCHOBHBIX (QoHI0B. [lokazaTenu Ucmnonb30BaHMUsI OCHOBHBIX MTPOU3BOJICTBEHHBIX (hoHm0B. M3HOC
U aMopTu3anusi OCHOBHBIX (oHoB. OrneHka 3((HEKTHBHOCTH HCIIOIB30BAHUS OCHOBHBIX
MIPOU3BOJCTBEHHBIX (POHAOB. Bocmnpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpeaCcTBa
NPEINPUATH: TIOHSTHE, COCTaB U CTPYKTypa. MIcTOUHUKU popMUpOBaHUs OOOPOTHBIX CPENICTB.
O6opaunBaeMoCTh 00OPOTHBIX CPEACTB. MaTepualibHbIE 3armackl Ha npeanpusatuu. OnpeneneHue
NOTPeOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBeie pecypcel npeanpuatrus. [lepcoHan npeanpusitius U €ro CTPyKTypa.
OcCHOBBI OpraHu3anuu TpyAa Ha NmpeanpusTuu. DPPeKTUBHOCTh UCTIONB30BaHUS TIEPCOHANA U
pabouero BpemeHu. [Ipom3BoaUTENLHOCTh TPyAa W oruiata Tpyaa. OpraHuzaius 3apaOboTHOM
miaTel Ha npeanpuatud. CocTaB U CTPYKTypa MPOMBIIUIEHHO-ITPOU3BOJACTBEHHOTO MEpCOHAA.
[Ipon3BOaUTENBHOCTD TPyAA: NOHATHE, IOKA3aTEeNN U METOAbl u3MepeHus. HauBuayanpHas u
oOIIecCTBeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpynda. Pe3epBl U (aKTOpbl  IMOBBIMICHUS
IIPOU3BOAUTENBHOCTH Tpy1a. POPMBI, CHCTEMBI U pa3Mep OIUIATHI TPyAa Ha NPEIPUATHN.

Pasoen 3. Texnuxo-skoHOMU4eCKUU AHANU3 UHHCEHEPHBIX PeUleH Ul

Tema 9: J1oxobl ¥ pacxojbl Ha MPOU3BOJCTBO, U PEATU3ALNIO MPOLYKIIMHU TPEATPUATHS.
W3nepxku TpOW3BOACTBA MTPOAYKIHH (CeO0ECTOMMOCTH), MPHOBUIb, PEHTA0EIBHOCTh U
neHooOpazopanue. IloHAaTHe 3arpaTbl Ha TNPOM3BOACTBO M pealM3aluio  MPOAYKLIHU
(cebecTonmocTb). Buabl 1 3HaueHne Kinaccuukayu 3arpar. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO
U peaju3aluio NPOAYKIUU. TEeXHHUKO-DKOHOMUYECKHUU aHAJIN3 WHKEHEPHBIX PEHICHUM.
OcobeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOACTBO M PEATM3ALMIO MPOIYKIHH B KOMILICKCHBIX
npou3BoACcTBax. OCHOBHBIE NMYTH CHMKEHMS 3aTpaT Ha IMPOU3BOACTBO MHpoAayKuuu. Jloxomsl
npennpusTus. [lonsTre mpuOBLTN U 10X0Aa TPEINPHUITHS, METOJIBI MX pacdyeTa. PeHTabenpbHOCTS,
ee BUbI U MeTO/bI pacyeTa. [IyTu nmoBbieHus: NpUOBLIN U peHTa0EIbHOCTH Ha MPEATNPUATHSX.

Tema 10: LlenooOpa3zoBanue U IeHOBasl MOJUTHKA. LleHa Ha MPOAYKUMIO W TPUHIUIIBI
neHooOpaszoBanus. Buasl neH. CTpykTypa LeHbl, CUCTeMa LieH. B3auMOoCBs3U LIEH U U3JEpiKeEK.
LlenoBast nonutuka. Pa3paboTka 11eHOBOM CTpaTeruu.

Tema 11: ®UHAHCOBO-KPEIUTHBIE OTHOILICHUS NPEaNPUATHIA u cucrema
Hanoroobnoxxenusi. [loHsiTHE, cOCTaB W CTPyKTypa (uHAHCOB mnpeanpusTus. [IpuHIUIBI
Hanoroo0oxxeHusi. Hanoru u miarexu, yCTaHOBJIEHHbBIE 3aKOHOAATEIbCTBOM: BHUbI, CTaBKH,
00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIIIAThI HAJIora B OIOJIKET.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0BbeM JUCHUTIINHBI

Buna yueOHo# padoThI Axan. | Acrp.
3E
q, q,
O0mast Tpy10eMKOCTb TUCHHUILIHHBI 3 108 81
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KonTakTHas padora — ay1MTOPHBIE 3aHATHS: 1,33 48 36

Jlexun 0,89 32 24
[Ipaktuueckue 3ausatus (113) 0,44 16 12
Jlabopartopusie padoTsr (JIP) - - -
CamocrosiTesibHast padoTa 1,67 60 45
KonTakTHas camocrosiTenbHas paboTa L67 0,2 0,15
CaMocTosTeNnbHOE N3YUEHNE PA3AEIOB IUCLUIIIMHbI ’ 69,8 | 44,85
Bua uTOoroBoro KOHTpoJIs: 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«KoHCcTpynpoBaHue U pacyer 3J1eMEeHTOB 000PyA10BaAHM D>

1. Heap nucuMnjanHbl — 00yYeHHE CTYIAEHTOB METOJMKE pacyeTa U KOHCTPYHPOBAHUS
AJIEMEHTOB XUMHUYECKOTO obopymoBaHus, OTBEYAIOLIETr0 [JIaBHBIM KpUTEPUSIM
paboTOCIIOCOOHOCTH: MMPOYHOCTH, )KECTKOCTH, BHOPOYCTOMYNBOCTH, TEPMETUYHOCTH H JIp.

2. B pe3yabTaTe M3y4YeHUS TMCUMILIUHBI 00y4AIOINICH T10/I2KEeH:

Ob6aaoams cliefyOmUMA KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-12.1; OIIK-12.2; OIIK-12.3; OIIK-13.1; OIIK-13.2;
OIIK-13.3; OIIK-14.1; OIIK-14.2; OIIK-14.3

3namu:

—  o0mue NPUHIMIIBI KOHCTPYUPOBAHMS MAILIUH U allllapaToB OTPaciiu;

— MeToAbl pacyeTa W KOHCTPYHUPOBAHUSI TOHKOCTEHHBIX M TOJICTOCTEHHBIX COCYOB,
pa3beMHBIX W HEpPa3beMHBIX COCAMHEHHM, KOJOHHBIX allapaToB, almaparoB C
OBICTPOBpAIAIOIIUMUCS  JJIEMEHTAaMH,  amlmapaTtoB, padOTalONMX B YCIOBHSX
JTUHAMHYECKHX Harpy3o0K.

Ymemy:

—  COCTaBJISITh PACUETHBIE CXEMBI;

—  pacCUMTHIBaTh Ha MPOYHOCTh U KECTKOCTh OCHOBHBIE JIETAJIA U Y3JIbl XUMUUYECKUX MAIIUH
U anmapaTos;

—  TPaBWIBHO BHIOMpATh KOHCTPYKIMOHHBIE MaTEpHAalbl C y4eTOM TPeOOBaHUI MPOYHOCTH,
KOPPO3HMOHHOM YCTOWYHUBOCTH U JP.;

—  BBINOJHSTH 3CKU3bI U UEPTEKHU pa3padaThIBA€MbIX KOHCTPYKIIHMA;

—  HCHOJb30BaTh MH(OPMALIMOHHBIE TEXHOJIOTHUH ITPU KOHCTPYUPOBAHUH MAILIMH U alapaTos;

— TpamMOTHO O(QOPMIISATE KOHCTPYKTOPCKYIO JOKYMEHTAIMI0O C Y4YeToM TpeOoBaHM
CTaH/IapTOB.

Braoemy:

—  METOJaMH pacdera U KOHCTPYHPOBAHUS DJIEMEHTOB XMMHYECKOT0 000pyA0BaHUS.

3 Kpartkoe coaep:xanue JTUCUMILIHHbI

Pasoen 1. Tonkocmennwvie cocyovl u annapameoi.

Koncrpykuuu u paboune mapameTpbl TOHKOCTEHHBIX COCYAOB M ammapaToB. DJIEMEHTHI
anmapaToB, HArpy>KEHHbIX BHYTPEHHUM JaBJICHHEM. OJIEMEHTBHI ammnapaTroB, HarpyXeHHBIX
BHEIIHUM JAaBJICHHEM, OCEBOH CXKMMAIONIEH CUJIOH MW M3rHOaromMM MOMEHTOM. Y3JIbI
CompshKeHHUST 000J0YeK. YKpeIUIeHHe OTBepCcTHidi B oOonoukax. DiaHIEeBBIE COCIUHEHUS
anmaparoB. OnTuUMalbHBIE pa3Mepbl KopIyca ammapara, paboTarolero moJ BHYTPEHHUM
JTABJICHUEM.

Pazoen 2. Torcmocmennwvie cocyovt u annapamat.

KoHcTpyKIMM TOJCTOCTEHHBIX COCYJIOB U anmnaparoB. ToJCTOCTEHHbIE LHUIUHIPUUECKUE
obeuaiiku. J[HUIIA U KPBIIKK. 3aTBOPHI aIlliapaToB.

Paszoen 3. Mawunvl u annapamol ¢ 8pawarouuMucs d1emeHmamu.
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Baubl. lucku. beictpo Bpamaroniuecs: ooevaiiku. Tuxoxomnsie 6apadanbl. CaabHUKH C
MSITKOW HaOUBKOM.

Pazoen 4. Pacuem xumuyeckoco annapama ¢ MeXAHUYECKUM NepemMeuusarujum
YCMPOUCMEOM.

Bb160p KOHCTPYKIIMOHHBIX MaTepuasoB. PacueT OCHOBHBIX I'€OMETPUYECKUX pPa3MEpOB
anmapara. Beroop ¢annes, npuBoaa. Pacuet dhnanneBoro coequnenus. Beibop memanku. Pacuer
MEIIaJKd Ha MPOYHOCTh. Pacyer MmMMOHKM B CTymuie Memankd. Pacder Bajma Memiaaku Ha
BUOpPOYCTOHYMBOCTh. PacueT Baja MeIIaIKy HAa MPOYHOCTb. BBIOOp M pacyeT KOMIUIEKTYIOIIUX
anemeHToB. OdopmiieHrne MOSICHUTEIBLHOM 3anmuck. UepTexx oOmero Buia amnmapara ¢ BHIAMH,
pa3pe3aMu, CEYCHUSMU U BBIHOCHBIMHU JJIEMEHTaMU, JAIOIIUMHU IMOJIHOE TpEeCTaBlIeHne 00 ero
YCTpOWCTBE W TpHHIMIE paboThl. YUeprexku cOOpouHBIX enuuHmI U Aetaneid. OdopmiieHne
creunuKanum.

4 O0beM yueOHO# TUCUUIJIMHBI.

Cemectp
Bcero
Bun yueGHoI paboTh S 6
3F Axan. 3F Axan. 3F Axan.
q. q. q.
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 7 252 5 180 2 72

KonTakTHas padora — ayinTopHbIE

3AHATHS: 2,67 96 1,78 64 0,89 32

B TOM 4HCJIE B OpPME MPAKTUYECKON 0.94 34 0.72 2 0.22 ]

MOJITOTOBKH
Jlexuuu 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4Hclie B hopMe IPaKTHIECKON
HOATOTOBK 0,94 32 0,72 26 0,22 8
CamocTosiTesibHasi padoTa 3,33 120 2,22 80 1,11 40
KypcoBoii mpoexT 39,6 39,6
KonrakTHas camocrosiTensHas pabota 0.4 0.4
(mpueM KypCcOBOTO MTPOEKTA) ’ ’
PacyeTHO-rpaduyeckre paboTsl 3,33 18 2,22 18 1,11
[TonroroBka K KOHTPOJBHBIM paboTam 18 18
CamMocTosATenbHOE U3YUEHHE Pa3esioB 44 44
JUCITUTLIAHBI
Bua koHTpOJIAA: 3K3aMeH/KypCcOBOM 1,0
IpoeKT 36 1,0 36
KoHnTtakTHas paboTa — mpoMeXyTodHast 0,01
aTTecTanus 0.4 0,01 0.4
IToaroroBka k cjade SK3aMeHa 0,99 35,6 0,99 35,6
Beero Cemectp
Bun yuebHoit paboTbl S 6
3E Acrtp. 3E Acrtp. 3E Acrtp.
9. q. q.

OO1mas TpyJ0eMKOCTb JUCIUILINHBI 7 189 5 135 2 54

KonTakTHasi paboTa — ay1uTOpHbBIE

3AHSATHS: 2,67 72 1,78 48 0,89 24

B TOM 4HucJje B popMe NpaKTHYeCKO
NMOATr0TOBKH

0,94 25,5 | 0,72 19,5 | 0,22 6
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Jlexiuu 0,89 24 0,89 24

[Tpaktuueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIE B OpPME MPAKTUYECKON 0.94 255 | 0.72 19.5 | 0.22 6
MOJITOTOBKU

CamocrosiTesibHas padoTa 3,33 90 2,22 60 1,11 30
KypcoBoii mpoekT 29,7 29,7
KonTakTHas camocrositenbHas paboTa 0.3 03
(mpueM KypCcOBOTO ITPOEKTA) ’ ’
PacuetHo-Tpaduueckue paboThl 3,33 13,5 | 2,22 13,5 | 1,11
[ToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocrosiTeIbHOE U3yUeHHE Pa3JIeIOB 33 33

JUCIUTLIIMHBI

By KOHTpOJISI: 3K3aMeH/KypCOBOM 1,0 27 1,0 27

NMPOEKT

KonTakTHas pabora — mpoMexyToyHast 0,01 0.3 0.01 03

aTTecTanus

IToaroroBka k cjade SK3aMeHa 0,99 26,7 0,99 26,7

AHHOTANUA padoyeil MPOrpaMmbl AU CHUNIMHBI
«CucTeMbl AaBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS»

1. Henp AUCHUNIMHBI — TPUOOpPETEHHE CTYACHTAMH OIbBITA ABTOMATH3WPOBAHHOTO
NPOEKTUPOBAHUSI THUIIOBOTO OOOPYAOBAaHUS COBPEMEHHBIX MPEANPUITUA  XUMUYECKOU
MPOMBIIUIEHHOCTH.

2. B pe3yabTraTe ndy4eHUus JUCHHUILIHHBI 00y4AlOUIUICH T0JIKEH:

Obaaoams CeNyIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VYK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; YK-2.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-
9.1; OIIK-9.2; OIIK-9.3; OIIK-13.1; OIIK-13.2; OIIK-13.3; OIIK-14.1; OIIK-14.2; OIIK-14.3;
[1K-1.1; [IK-1.2; [IK-1.3

3namu:
KJIaCCU(UKALMIO, CTPYKTYpy U OCHOBHBIC TPUHIUIBI TIOCTPOEHUS COBPEMEHHBIX
MammHocTpouTenbHbix CAIIP;
OCHOBHBIE€ TIPUEMBbI  JBYXMEPHOTO  IPOECKTHUPOBAHUS  YEPTEKHO-KOHCTPYKTOPCKOM
JOKYMEHTAIUH JI000# creneHu cinoxHoctu Ha 6aze CAIIP obmiero MammHOCTpOSHMS;
OCHOBHbIE TPHUEMbI TPEXMEPHOTO TBEPAOTEIHHOIO IMapaMEeTPUUYECKOr0 MOJEIUPOBAHUS
JeTanel MamH, cOOpPOYHBIX Y3JIOB M MeXaHM3MOB ¢ ucnosib3oBanueM CAIIP o6miero
MalIUHOCTPOCHUS,
OCHOBHBIE TpPUEMBl pacueTa ONTUMAJIBHBIX TEXHOJOTMYECKUX M KOHCTPYKTHUBHBIX
napamMeTpoOB MAIlIMH U allllapaToB C UCHOJb30BaHUEM ManHOCTpouTenbHbIX CATIP.
Ymems:
BBIOMpaTh CHOCOOBI pEIIEHUS MPOEKTHBIX 3aJad KOHCTPYKTOPCKOW TEXHOJIOTHYECKON
MOJFOTOBKU MalIMHOCTPOUTEIBHOTO IIPOU3BOCTBA;
BBITIOJTHATH Y€PTEKHO-KOHCTPYKTOPCKYIO JTOKYMEHTAIIHMIO JIF000H CTEMeH! CIOKHOCTH Ha
6a3e CAIIP o0miero MammHOCTPOCHHUS;
BBITIOJIHATh TPEXMEPHBIE TBEPJOTENIbHbIE MapaMeTPUUYECKUe MOJENU JeTajel MallllH,
COOPOYHBIX Y3JIOB U MEXaHWU3MOB ¢ ucnojib3oBanreM CAIIP o0miero MammHOCTpOSHUS.
Braoemy:
— HaBblKamMu npuMeHeHus coBpeMmeHHbIXx CAIIP myis pemeHus 3agady KOHCTPYKTOPCKOTO U
TEXHOJIOTMYECKOTO TPOCKTUPOBAHMUSI.
3 Kpartkoe cogep:xanue TUCUMILITHHbBI
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Paszoen 1. Cucmemvl asmomamuzuposanHo20 npoekmuposanusl.

Onpenenenne CAIIP. Knaccudukamus cucreM aBTOMaTU3MPOBAHHOTO MTPOSKTUPOBAHHMS.
TpeboBanust k cucremam CAIIP ans mpoekTHUpoBaHWS MAIIMH M allapaTOB XUMHUYECKHUX
npou3BoacTB. Kommonentsl BumoB oOecmneyenus. CoBpemenHsle CAD-cucrembl, ux
BO3MOXKHOCTH. Vcrionbp30BaHue cCTeM aBTOMaTHU3MPOBAHHOTO TPOEKTHPOBAHUS HAa BCEX dTamax
npoekThpoBaHus. CHCTEMBI CpPEIHEr0 YpPOBHS, HCIONb3yeMble B MamuHocTpoeHuu. O030p
cucteM, Bo3MoxkHOCTU. [IpoGnema BriGopa cuctemsbl. [lepcreKTUBBI U HANPaBIEHUS PAa3BUTHUA.
Cucrema KOMITAC. Bo3moxxHOCTH cUCTeMBbI TIpu TipoektupoBanuu. UnTtepdeiic. Coznanue u
odopmileHHE YepTexker aeraneil u cOopouHsix yeprexend. Cnenuduranuu. Cuctema Autodesk
Inventor. Bo3amoxxHOCTH cuCTeMBI TIpH MpoekTupoBanuu. uTepdeiic. Mactep npoeKTupoBaHUsL.
O6men ganHabIME Mexy cuctemamu CATIP.

Pa3zoen 2. CAD-CAE cucmema npoexmuposarnus Dassault System SolidWorks.

Cucrema SolidWorks. Bo3MoxHOCTH cHCTeMBl Tpu NpoeKkTupoBaHuu. MHTEpdeiic
cucrembl. Co3nanue 3D mopeneit B SolidWorks. OcHoBbl coznanust co6opok. OCHOBBI CO37aHUs
YEPTEKEH.

Paszoen 3. Ilpounocmuotl ananu3 KOHCMpPYKYUil.

OcCHOBBI M€TO/1a KOHEYHBIX AJIEMEHTOB U €T0 HCIOJIb30BaHUE /I MPOYHOCTHBIX PaCcUETOB.
Buapel KOHEUHBIX 3JIEMEHTOB, CIIOCOOBI HaHECEHMs CeTKU. HarpyeHus, TpaHUYHBIC YCIIOBHSL.
Bunpl ananuza konctpykuui. CnenuanusupoBanabie Moayiau CAIIP gyist mpoBeneHus: pacyeTos.
Coznanue 3amaun. TumoBoil anroputMm pacuera. CraTuyeckuil, YaCTOTHBIA aHaIW3 U aHAIU3
YCTaJIOCTHOM TpouHOCTH. brnbinoTeka Marepuaos.

4 O0beM yueOHO TUCUUIJINHBI.

B B actpon.
Bunpl yue6HO# paboThI 3a4€THBIX B axazieu. gacax
€IMHUIIAX Hacax

O0mas Tpya0eMKOCTh U CHUNIHHBI 5,0 180 135
KonTakTHasi padora - ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jleknuu 0,89 32 24
[Tpaktuueckue 3ansatus (Ip) 0,89 32 24
B TOM YHCJIE€ MPAKTUYECKasi MOArOTOBKA 0,72 26 19,5
CamocTosiTesibHasi padoTa: 3,21 115,6 59,7
IToaroroBka K BBIIOJHEHUIO U 3aIIATE 54 40,5
MPaKTUYECKUX PadboT 3,21
CaMocCTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 61,6 46,2
Bua konTposs: 0,01 0,4 0,3
KonTakTHas paboTa — MpOMEeKyTOYHAs aTTECTaIHs 0,01 0,4 0,3
Bua uToroBoro KOHTpoJIA: 3a4eT ¢ OEHKOI

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«MarepuaJjioBeeHue»

1. Henp AUCHUIUIMHBI — TPUOOpPETEHHWE CTYNCHTAMH 3HAHWUN, HEOOXOIUMBIX IS
CaMOCTOSITEIbHOTO PEIICHHUsI BOIMPOCOB, CBSI3aHHBIX C BHIOOPOM MaTEpHAIOB O0OPYIOBAHUS
MPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX M (YHKIIMOHAJIBHBIX MaTEPHUAJIOB C YYETOM YCIOBUU
OKCIUTyaTaIuH, a TAKXKE SKOHOMUYECKHUX U IKOJIOTHIECKUX (DAaKTOPOB;

2. B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JIKEH:
Obnadamye ClenyrOIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTUKCHHUS
OIIK-1.1; OIIK-1.2, OIIK-1.3, OIIK-11.1, OIIK-11.2, OIIK-11.3.
Bname:
KJIacCU(PUKAIHIO, CTPYKTYPY, COCTaB M CBOMCTBA MAaTEPHAJIOB, B YaCTHOCTH, UCTIOIb3YEMbIX
JUTSI TIPOU3BOJICTBA BHICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBLHBIX MAaTEPUATIOB;
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— MapKHMpOBKY MAaTepHaloOB, HCIOJb3YEMbIX [JIsl MPOU3BOJACTBA BBICOKOTEMIIEPATYPHBIX
(YHKIMOHATIBHBIX MaTEpPHAIOB, IO POCCHICKUM CTaHIapTaM;

— aHalu3 MCXOIHBIX HWH(MOPMALMOHHBIX  JAaHHBIX JUIS  M3TOTOBJICHUS  W3JEIHH
MAaIIMHOCTPOECHMUS;

— OCHOBHBIE KOHCTPYKIIMOHHBbIE U (YHKIMOHAJIbHbIE MaTepuaibl, MpPUMEHSEMbIE B
XMMHUYECKOH TEXHOJIOTUM U OO0OpYAOBAaHMHM NPOM3BOJCTBA BBICOKOTEMIEPATYPHBIX H
(GYHKIIMOHATBHBIX MaTepUAIOB;

Ymemy:

—  palUMOHAJIbHO MOAO0OpPaTh KOHCTPYKIMOHHBIM MaTepuai JJisl TEXHOJIOTHYECKUX MAIluH U
000pYyIOBaHUS C yUYETOM METOJIOB 3aLIUTHI OT BO3MOYKHOT'O BO3/IEHCTBHSI TEXHOJIOTHUECKOM
Cpenpbl;

Braoemy:

—  METOJaMH CTaHJapTHBIX UCIBITAHUH MO ONpeAeIeHUI0 (GU3NKO-MEXaHUYECKUX CBONCTB U
TEXHOJOTMYECKUX IOKa3aTeled MaTepuajoB, B YaCTHOCTH, HCIOJb3YEMBIX AJIs
MIPOU3BO/ICTBA BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHAIBHBIX MaTEPHAIIOB;

— JaHHBIMM JUId TIPUHATUS KOHKPETHBIX TEXHUYECKMX pEIIeHUH Ui CO3JaHMs
KOHKYPEHTOCIIOCOOHOM MPOTyKIUN MAIIMHOCTPOCHHUS.

3. KpaTkoe cogep:kanue TUCHUIIIHHBI

BBenenue

MarepuanoBe/ieHue KakK HayKa: €M, 3aJa4d W 3Ha4eHue AUCHUIUTUHBL OOmme
TpeOoBaHUs, NMPEABbABIAEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BaHUS WU
JKCIUTyaTanuuu. Pa3Butue Hayku O marepuanax. Poib pycCKMX YUYEHBIX B Pa3BUTHH HAYKH.
Jloctrxenus B 001acTH CO3/1aHUS HOBBIX MaTEpUaIOB, TEXHUKO-9KOHOMUYECKast 3 (heKTUBHOCTh
UX NPUMEHEHUs. 3HaYCHUE MaTepUaOB B Pa3BUTHH XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB U
o0ecrieueHny ux 0€30MacHOCTH.

Pasoen 1. Qusuxo-xumuueckue 0CHO8bL Mamepuaio8eoeHus

OCHOBHBIE [TOHATHA O CTPOEHUH, CTPYKTYPE U CBOMCTBAX MaTEPUAIOB. MeTO bl U3yUYEHUS
CTPYKTYpbI U CBOMCTB MaTEpHaJIOB.

Crpoenune matepuanoB. OCHOBHBIE THITBI KPUCTALIMYECKUX pemeToK. Knaccuduxarms
KPUCTAJIJIOB 1O THUIIAM CBA3M. AHM30TpPONHMs CBOWCTB KpucTajioB. CTpoeHue peaabHBIX
KpucTayyioB. JlepekTsl peanbHbIX KPUCTAIIIOB U UX BIUSHUE HA CBOWCTBA METAJUIOB U CILIABOB.
CpoiictBa nucnokanuii. /lparpaMma «ImIOTHOCTH J1e(EKTOB-IPOYHOCTHY. Kpucrammmszanus
MeTauioB W cmiuaBoB.  CaMompowsBoibHas — KpucTaiummsanus.  Hecamornpou3BosibHas
KpUCTaTu3aus. AMopgHbIEe MaTepraibl. AJIIOTPOIINYECKUE PEBPAIICHUS METALIOB.

CgoiictBa MarepuanoB. [lokazarenu cBoiicTB. Kitaccudukamnms cBoiicTB. Mexanuueckue,
¢u3nueckue, XUMHUYECKUE, SKCIUTyaTallMOHHbIE M TEXHOJOTMYECKHE CBOWMCTBA MAaTEpUAIOB.
[loka3aTenn MEXaHMYECKUX CBOICTB, OINpEIEIseMble MNPHU CTATHYECKUX MCHBITAHUIX HA
pacTspkeHue 1 u3rud. MeToisl onpesienieH st TBepAOCTH MaTepuaioB. [lokazaTenn MexaHHUECKUX
CBOMCTB, ONpeeIsieMbIe IPU IUHAMUYECKUX U IUKINYECKUX UCTIBITAHUSX.

OcHOBBI TeopuHu CILIaBOB. JlMarpaMMbl COCTOSIHUS CILUIAaBOB. TE€PMMHBI U OIIPENEICHMUS.
JnarpaMmMbl — «COCTaB-CBOMCTBO». Da30BbIN COCTAB CIIJIABOB. 3aBUCUMOCTh MEK]1y CBOMCTBAMU
CIUIaBOB U THNOM auarpammsl coctostaus. [Ipasuno H.C. KypHakosa.

Pazoen 2. Memannuueckue mamepuanvl

Kenesoyrnepoauctsie cruiaBbl. CTpPYKTYphl CILIaBOB JKele30-yriiepold. Jlumarpammbl
COCTOSTHUS Kelie30-1leMeHTUT. KoMIoHeHTHI, (ha3bl U CTPYKTYpHBIE COCTaBISIOLIUE CTalled U
OETIBIX YYTYHOB.

KOHCTpYKIIMOHHBIE METAUIMYECKUE MAaTEpUaIbl. Y TJIIEPOAUCTBIE U JIETUPOBAHHBIE CTAIH.
Knaccudukanus craneil, onpeneneHue MOHATUS KadecTBa CTadu (TpeOOBAaHUS K KauecCTBY).
Bnusinue yrieposna U MOCTOSHHBIX (T€XHOJOTHMYECKHUX) MpUMeEced Ha KauyecTBO CTajH, METOIbI
yJIy4lIEHUs] KauyecTBa CTaJM (IOBBILIEHHE €€ KOHCTPYKIMOHHON NpPOYHOCTH). Bimsanue
JIETUPYIOLIMX AJIEMEHTOB Ha CBOMCTBa cTanu. KOHCTpyKUIMOHHBIE CTald. MIHCTpyMEHTalIbHbIE
cramu. Knaccudukanus yriepoaMcThiXx M JIETUPOBAaHHBIX cTanedl. MapkupoBka cranei 1o
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XUMUYECKOMY cOCTaBy. KOHCTpPYKIIMOHHBIE CTaJM W CIUIaBbl. MIHCTpyMEHTanbHBIE CTanu H
crutaBel. UyryHbI U TBepAble crutaBbl. CBOMCTBA U Ha3HaueHue yyryHa. [Iporecc rpaduruzanuu.
UyryHsl cepble, Oenble, KOBKHE, BBICOKONPOUYHBIE, HX CBOICTBa, 00JacTb NPUMEHEHHS,
MapKHUpOBKa.

Teopuss U TpakTUKa TEPMUUYECKON M XUMHUKO-TEPMHUYECKON 0OpabOTKM METauioB M
criaBoB. [lpupona, MexaHuW3M U YCJIOBHUSI MPOTEKAHUS CTPYKTYPHBIX IMPEBpAIICHUIl B CTaJU.
Bunapl tepmuueckoir oOpabotku cranmu: omkur | m Il poma, mOmHBIN W HEMOJHBIA OTXKUT,
HOpMaJlM3alusl, 3aKajika, OTIYCK. 3aKaJdMBaeMOCTh U NPOKAIUBAEMOCTh cTajed. BrusiHue
TePMUYECKON 0OpabOTKM Ha MEXaHMYECKHE CBOMCTBA cTaid. PU3MUYECKHE OCHOBBI XHMHKO-
TepMuuecKkoil 00paboTku. Bumaet u cmocoObl memeHTtanuu. JudQy3noHHOE HACHIIICHNE
MOBEPXHOCTH HemeTayuiaMu. AzotupoBaHue cranu. uddysmonnas merammuzanus. MonHas
XHUMHUKO-TepMHuecKasi o0paboTka. [lepcreKTUBBl pa3BUTHS XMMUKO-TEPMHUUYECKONH 0OpabOTKH.
Huddys3nonnoe yaaneHue nmpumecei.

[[BeTHBIE METAJUIBI U CIUIABBI HA UX OCHOBE.

OOmiass xapakTepucTUKa U Kiaccu(UKalMs MEIHbIX, aTIOMUHUEBBIX, TUTAHOBBIA U
MarHueBbIX CIUIaBOB. TyTOIJIaBKUE METAJIbI U CILIaBbl HA UX OCHOBE.

Paszoen 3. Ocnosvl koppozuu memannos. Ipunyunst u memoosl 3aujumsl Om KOppo3uu.

OcHoBHBIE TPUYHUHBI KOppo3uu MeTawioB. Ilokazarenmu xopposun. Kimaccuduxarms
KOPPO3HOHHBIX MPOLIECCOB. XUMUYECKasi Koppo3us. ['azoBast kopposus. Kopposus B KUIKOCTIX
— HE3JIEKTPOJIUTAX. DIIEKTPOXUMUYECKas Koppo3usa. KuHeTrnka 3J1eKTpOXUMUYECKON KOPPO3UHU.
Koppo3us MeTanioB B yCIOBHSIX TEXHOJIOIMYECKUX CPE] XUMHUECKUX MPOU3BOJICTB.

[IpuHUHMIBI ¥ METOBI 3aIIUTHI OT KOppo3uu. KOppO3HMOHHOCTOMKHE METaUIMuYeCKue U
HEMETaJUIMYECKUE MaTepualibl. MeTO bl 3alIUTHl MAIlIMH U allllapaTOB XUMHYECKUX TPOU3BOJICTB
0T KOoppo3uu. MTHruOUTOPHI KOPPO3UH. DIEKTPOXUMUYECKAs 3aIIUTA. 3aITUTHBIC TTOKPBITHSL.

Pazoen 4. Hememannuueckue mamepuanivl

Martepransl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeluHeHuil. CTpoeHue M CBOMCTBA
MOJIMMEpPOB. TepMOpEakTUBHBIE M TEpPMOIUIaCTUYHBIE ToauMepbl. CTpoeHHe HW CBOMCTBa
miactMacc. OCHOBHbIE PA3HOBUIHOCTH TMPOMBIIUICHHBIX TOJMMEPOB M IJIacTMacc. Pe3uHbl
oOmiero Ha3zHayeHWs], CIELMAIbHBIE PE3WHbl M 00JacTH MX MpUMeHeHHs. JlakokpacouHbie
matepuansl (JIKM).

Kepamnueckne wmartepuansl. KOHCTpYKIMOHHAs, WHCTPYMEHTAJIbHAs W TEXHUYECKas
kepamuka. CBOMCTBa 1 00JIACTH PUMEHEHUSI.

Heoprannueckoe crekiio. Curamisl. ['padur. AchecT.

CmazouHble Macia, IIacCTUYeCKUEe CMa3KH, TBEp/ble CMa30uHble MaTepuaibl. CMa304HO-
OXJIQXKTAOIINE )KUJIKOCTH.

Komnosunmonnsie marepuansl (KM). OOmass XapakTepUCTHKAa KOMITO3UITMOHHBIX
MarepuasioB.  [ucnepcHo-ynpouennsle KM, cnoucteie KM,  BosokHucteie KM.
Komno3unmonnsie wmaTepuanbl Ha MeTaUIMuecKoM U HeMerauimueckol ocHoBe. CAII
(crieyeHHBIE AIFOMUHKEBBIE TOPOILIKH). Kepamuueckne KOMIMO3UIIMOHHbBIE MaTEPHAIIbI.

Paszoen 5. Dxonomuuecku 060cHo8anHblll 8b1OOP MAMEPUANOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepHaNIOB AJii KOHKPETHOI'O TEXHOJIOIMYECKOTO Mpoliecca.
Kputepuun wu anroputM BbIOOpa KOHCTPYKIIMOHHBIX MAaTepUajoB. OKOJOTHYECKHE U
SKOHOMHYECKHE ACTIEKThl MATEPUAJIOBEACHUS U 3alUThl MATEPHUATIOB OT KOPPO3UHU.

4. O0beM y4eOHOI JUCHUNJIMHBI

B B B actp.
Buapr yaeGHO# paboThI 3a4eTHBIX | aKaJeM. | dYacax
CAUHHUILIaX gacax

OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY

3 108 81
IUIAHy
KonTakTHasi paGora - ay1iuTOPHbIE 3aHATHUSA: 1,33 48 35,91
Jlexmm 0,89 32 24,03
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[Ipaktuueckue 3austus (113) 0,44 16 11,88
CamocrositeasHas padora (CP): 1,67 60 45,09
KonrtaktHas camoctositenbHas pabota 0,2 0,15
CamocTrosiTenbHOE U3YUYEHHE PA3/IeOB JUCITUILIMHBI 53,8 44 .94
Bun kontpoJs: 3ayerT

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«OCHOBBI TEXHMYECKOT'0 PeryJIMPOBAHNS U YIIPABJIEeHUS KA4eCTBOM)

1. leap AUCHMIUIMHBI — TONy4YeHHE OakanaBpoM 3HAHUN B 00JACTH TEXHHUYECKOTO
peryIMpoBaHus U YyIPaBICHHs KAUeCTBOM, a TAK)Ke MOJTyyeHHe 0a30BbIX 3HAHUM U MPAKTUYECKUX
HABBIKOB B 00JIACTH TIOJITOTOBKU MTPOEKTOB JOKYMEHTOB IO CTaHapTHU3AIIHH.

2. B pe3yabTraTe ndy4eHUus JUCHUILIHHBI 00y4AlOUIUIACH T0JIKEH:

Obaadoams CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

OIIK 5.1, OIIK 5.2, OIIK 5.3, OIIK 12.1, OIIK 12.2, OIIK 12.3.

3namu:
OCHOBHBIE TIOJIOXKEHUSI TEXHHUYECKOrO0 PETyJIMpPOBaHHUs, CTaHAAPTHU3ALMU, OLECHKHU
COOTBETCTBUS B LIEJISAX YIIPABICHUS KAU€CTBOM;
NPUHLMIIBI U METOJbl pa3paboTKU U TpaBujIa NMPUMEHEHUS HOPMATUBHO-TEXHHUYECKOMN
JOKYMEHTAIIMHU TI0 00eCIIEYeHUIO0 KaueCTBa MPOIECCOB;

Ymemo:
NPUMEHSTh HHCTPYMEHTHI YIIPABJICHUS KA4eCTBOM I pEIICHHUS 3aJad B 00JacTH
MOBBIIICHHS U YIIPABICHUS Ka4€CTBOM;
UCIIOJIb30BaTh CTaHAAPThl M JPYTyl0 HOPMATHBHO-TEXHUYECKYIO JOKYMEHTAIUIO IS
peryJupoBaHus U COBEPILIEHCTBOBAHUS TEXHOJIOTUUYECKHUX MTPOLIECCOB;

Braoemy:
METOJIJaMU WHCTPYMEHTAJILHOTO aHaiu3a B OO0JIACTH PETYJHUPOBAHHS W yIPaBICHUS
IIPOU3BOICTBA;
MpaBUJIaMU Pa3paOOTKU, MPUHSATUS U YTBEPKACHUS JOKYMEHTAIIUHU TI0 CO3JJAHUIO CUCTEMBI
o0ecrnievyeHus KauecTBa

3. KpaTkoe cogep:kanue THCHUIIIAHBI

BBenenue.

Texnuueckoe perynupoBanue B P®, ocHOBHbIE Lenu W npuHUUNBL. HopmarusHO-
paBoBas 6a3a TEXHUYECKOTO PeryIMpOBaHUS.

Pasoen 1. Ocnosbi cmanoapmuszayuu Kax d1emMeHma mexHuyecKo2o peayiuposans.

1.1 HamuonansHast cuctemMa cranaaptuszanuu Poccuiickoit @Penepanun. OOmmas
XapakTepucTuka cucreMbl. Opranbl U ciyxObl crapmaptuzauuu Poccuiickoit deneparum.
OOBEKTHl CTaHIAPTU3AIMK: TPOAYKIHs, mporecc (pabora), ycayra. llemn w npuHIUNBI
CTaHaapTH3auu. MeTobl CTaHAapTU3ALNN: YHU(DHUKAIMS, arperaTupoBaHue, 1uddepeHInanus,
cucTeMaTru3alnus, THUIW3alus, cucTeMaru3auus, cenekuus. llokasarenu cranpapTuzanuuu u
yHH(pUKALWH.

1.2 VYpoBHu crangapTuzanuu. MexayHapoaHas CTaHIapTU3aluWs: UETd, MPUHIIUIIEI,
3amayn. MexXIyHapOJHbIE OpraHU3alliy MO CTaHJAPTU3AIMH: 33Ja4d U cepbl NeATEIbHOCTH,
OpraHu3alMOHHAs CTPYKTypa. PervoHanpHas crangaptusanus. MeXrocy1apcTBeHHass CUCTEMaA
CTaHJapTU3ALUU.

1.3 JloxymeHTanpHOE OOecreueHrne TEXHUYECKOTO PEryJMpOBAaHUS M CTaHIAApTHU3AIUH.
JIoOKyMeHTBI B O0ONAcTH CTaHIApPTHU3AIMK: BUABI, YyCIOBUS MPHUMEHEHHUA. YKa3aTellb
«Hanmonanbnble cranaaptey. KaTeropum craHaapToB: HaAlMOHAIBHBIE CTAHAAPTHI M CTaHIAPTHI
opraam3anuii. O0o3HaueHue craHgapToB. CTPYKTYpHBIE OJIIEMEHTHI CTaHAApPTOB. Bumsl
CTaHJapTOB:  COJAEp)KaHME, IeIM  NOpPUHATUSA, obOmacte npumeHeHus. DenepanbHbIi
WH(GOPMAIIMOHHBIN (QOH]I TEXHUYECKUX PETTIAMEHTOB U CTaH/IaPTOB
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1.4 TexHuueckue YCIOBHSI B CHCTEME TEXHHUYECKOTO perynupoBanus. OOBEKTHI
TEXHUYECKUX ycioBuil. [lopsiok pazpaboTku u npuHaTH TexHnyeckux ycnosuit. 'OCT P 1.3.

Pazoen 2. Oyenka coomeemcmaeusi, ee (hopmwl u NOPsIOOK NPOGedeHUs.

2.1 OueHka coOTBETCTBUS: MOHATHE, (popmbl, 3HaueHue. [loaTBepKIeHNE COOTBETCTBHSI.
Y4YacTHUKM TONTBEPKICHUS COOTBETCTBUS. HopmaTuBHO-mpaBoBasi 0a3a MOATBEPIKICHUS
cooTBeTCTBUS. [lOATBEpKICHUE COOTBETCTBUS TPEOOBAHUSM TEXHUYECKUX PErIIaMEHTOB. 3HAK
oOparieHus Ha PhIHKE.

2.2 JleknapupoBaHHe COOTBETCTBHSI: TIOHATHE, 00BEKTHI, (HOpMbL. CXEMBI JCKIapHUPOBAHHUS
COOTBETCTBHUSI.

2.3 TocynapCTBeHHBI KOHTPOJIb (HAI30p) 3a COONIOICHHEM TPeOOBAaHUN TEXHUYECKUX
pernamenToB. MHdopMmaius o HapylleHHH TpeOOBaHUN TEXHUYECKUX PETJIAMEHTOB U OT3bIB
npoayKuuu. HCIEKIIMOHHBIN KOHTPOJIb 32 CepTU(GULIMPOBAHHON MPOTYKIIUEH.

Pazoen 3. Ocnosvt menedsxcmenma kawecmea. Cmanoapmor UCO cepuu 9000

3.1. IlonsiTe KayecTBa, €ro OCHOBHBIE MMOKA3aTEIN U METOJIbI UX ONPEICTICHUSI.

3.2. Cucrema MeHeMKMeHTa KadecTBa. (OCHOBHBIE IOHSATHS, OOBEKT, DJIEMEHTBHI U
MEXaHU3M CHCTEMbl MEHE/KMEHTA KaueCTBa

3.3. Pa3Butune cucteM MEHEIKMEHTA KauyeCcTBA. DTalbl pa3BUTHS CUCTEMbl MEHEI)KMEHTA
kauecTBa. OTEYECTBCHHBIE U 3apyOEIKHBIE CHCTEMBI MEHEPKMEHTA KadecTBa

4. O0beM yueOHOM JUCUUIIJIMHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTbl Axax, | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi paboTa — ay 1M TOPHbIE 3AHATHS: 0,89 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
B TOM 4YHCJIe B (hopMe MpaKTUIECKOU MOATOTOBKH 0,44 16 12
CamocrosiTeibHas padoTa 1,11 40 30
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,11
CaMocCTOsITEIbHOE U3YUEHHUE PA3AEIOB IUCHUIIIMHbI 39,8 | 29,85
Bua koHnTpoJis:
Bujx nTOroBoro KOHTpoOJIA: 3auer

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«IIpaBoBeneHue»

1 Heab (MCHUNJIMHBI — OBJa/ICHUE OCHOBAMU MIPABOBBIX 3HAHUH; (HOPMHUPOBAHHE OCHOB
MIPaBOBOM KyJIBTYPBI U IPABOMEPHOTO MOBEICHUS IPAXKTAHNHA CTPAHBI.

2 B pe3yabTaTe H3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Ob6nagarh caeayOUMMI KOMIIETEHIUAMU U MHAUKATOPAMU UX TOCTHXKEHUS:

VYK-11.1; YK-11.2; YK-11.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-10.1; OIIK-10.2; OTIK-
10.3

3namu:

—  OCHOBBI POCCUWCKOM NPaBOBOW CHCTEMBI M POCCHMCKOrO0 3aKOHOJATENIHCTBA, OCHOBBI
OpraHm3all W (QYHKIMOHUPOBAHUS CYJIEOHBIX M HWHBIX MPABONPUMEHUTENBHBIX U
IIPaBOOXPAHUTENbHBIX OPraHOB;

—  TpaBOBbI€ U HPABCTBEHHO-ITHUECKHE HOPMBI B cpepe nmpodeccroHaIbHON AesITeNbHOCTH;

— TpaBOBble HOPMBI, PETYJIUPYIOIIME OTHOUICHHE 4YelIOBeKa K YeJIOBEeKy, OOIIEeCTBY,
OKpYXaroIlIeH Cpeac;

— TpaBa U 00S3aHHOCTH TPaKJAHUHA;
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—  OCHOBBI TPYJOBOI'O 3aKOHOAATEIIbCTBA;

—  OCHOBBI XO35IICTBEHHOI'O IIPaBa;

—  OCHOBHBIE HaIlPaBJICHUSI aHTUKOPPYNIIMOHHOM AesiTeTbHOCTH B PD

Ymemy:

—  HCIOJNb30BaTh 3TUYECKUE U NPABOBBIE HOPMBI, PErYIMPYIOLIME OTHOLIEHUE YEIOBEKAa K
YelioBeKy, OOLIeCTBY, OKpY Kalolleil cpeie, UCIOIb30BaTh MpaBa U CBOOOJIbI YeJIOBEeKa U
rpakJaHHHA IPU Pa3pabOTKE COIMATBHBIX IPOEKTOB;

—  HCHOJb30BaTh U COCTABJISITh HOPMATHUBHBIE M IIPABOBBIE JOKYMEHTBI, OTHOCAIIMECS K
npoecCHOHANbHOM  JEeSATeNbHOCTH,  NPEINPUHUMATh  HEOOXOAUMBbIE  Mephl K
BOCCTAHOBJICHHMIO HAPYILIEHHBIX IIPaB;

—  peanu30BBIBATh MpaBa U CBOOOIbI YETIOBEKA U IPAXKAAHNHA B Pa3IMYHBIX chepax

KHU3HEICSITENbHOCTH.

Braoemw:

—  HaBBIKAMH NPUMEHEHUS 3aKOHOJATEIbCTBA TP PEUICHUU MPAKTUUYECKUX 3a]1ay.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

Pa3zoen 1. Ocnogvl meopuu 2cocydapcmea u npasa

1.1 OCHOBBI TEOPUH TOCYIApPCTBA

1.2 OcHOBBI TeOpUU IIpaBa

Pazoen 2. Ompacnu nybauunoeo npasa

2.1 OCHOBBI KOHCTUTYLIMOHHOTO I1paBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO MTpaBa

2.3 OCHOBBI YIOJIOBHOTO ITpaBa

2.4 Koppymnmus Kak cOlMaabHOE M MPABOBOE SBJIICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO ITpaBa

2.6 HopmaTtuBHOE TIpaBOBOE peryJupoBaHUE 3amuThl HHopMmaruu. [IpaBoBbie OCHOBBI
3aILUTHI TOCYAAPCTBEHHOM TaliHbI

Pazoen 3. Ompacau wacmnoeo npasa

3.1. 'paxxnanckoe mpaBo: OCHOBHBIE MTOJIOKEHUS OOIIEH YacTu.

3.2. ABTOpCKO€ ¥ TIaTEHTHOE€ TMpaBO W  IMpaBoOBas  3allldTa  PE3yJbTaTOB
WUHTEJUIEKTYaJIbHOU.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPEMPUHUMATEITHLCKOTO) TTpaBa.

3.4. OcHOBBI cEMENHOTO0 MpaBa

3.5. OCHOBBI TPYIOBOTO MpaBa

Pasoen 4. Ocobennocmu npagosozo pez2ynuposanus npogheccuoHanbHoll 0esimeIbHOCmu 8
OMOENbHbIX OMPACTAX XUMUYECKOU NPOMbIULIEHHOCTNU

4.1 OcHOBBI  HaIMOHAIBHOW  O€30MacCHOCTH, TOCYJApCTBEHHOM  IMOJUTHKH U
3aKOHOJIaTEILCTBO B 00J1aCTH 00eCIIeueHUs AIEPHOUN M paaualiiOHHON 0€30MMacHOCTH.

4.2 OcoOEHHOCTH TPABOBOTO PETYJIMPOBAaHUS TpyJda pPaOOTHUKOB XHMHYECKOM
MPOMBIIIIIEHHOCTH.

4.3 HopmaTtuBHO-TpaBOBasi 0aza peryiupoBaHHUs XMMHUYECKOH U He(TEXUMHUYECKOM
otpaciu B Poccun.
4. O0beM yueOHOI TMCUUITHHBI

O0beM TUCUMTIJIMHBI
Buna yueOHo# padoThI Axax, | Acip.
3E
4. 4.
O01mast Tpy10eMKOCTb TUCHHUILIHHbI 3 108 81
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 0,9 32,2 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ausrus (113) 0,44 16 12
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CamocrosiTeibHas padora 2,1 76 57
KoHTtakTHas camocTosTenbHas pabota oy, 0,2 0,15
CaMocTosITENIbHOE U3YUEHUE PA3AEIOB IUCLUIIIMHBI ' 75,8 | 56,85
Bua koHnTpoJis: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«OCHOBBI IKCIJIYaTAIIHOHHOH HAe/KHOCTH M TEXHUYECKOI0 00C/TyKHBAHHSA
000py10BAHUS

1 Heap AMCUMNIMHBI — MPUOOPETEHHE 3HAHMM M KOMIIETEHLUH B 00JAaCTH TEOpPHUH
HAJEKHOCTH B TEXHUKE, OCBOCHHE MNPHUHIMIHAIBHBIX MOJIXOJ0B MW THUIOBBIX METOJIOB
TEXHUYECKOTO OOCIYy’)KMBAaHUS C IEJIbI0 COXPAHEHUs, TMOAJCPKAHUS W  TOBBIILICHUS
9KCIITyaTallMOHHON Ha/IeKHOCTH 000pyA0BaHUS.

2 B pe3yabTaTe H3y4eHUs1 JUCHHUILUINHBI 00y4aI0OLIHIICS TOJI/KEH::

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHHUS:

VK-8.1; YK-8.2; VK-8.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-10.1; OIIK-10.2; OIIK-
10.3; OIIK-12.1; OIIK-12.2; OIIK-12.3; IIK-1.1; ITK-1.2; TIK-1.3.

3nams:
TEOPETHYECKUE OCHOBBI HAJIE)KHOCTH B TEXHUKE;
TUTIOBBIC TPEOOBAaHUS CTAaHAAPTOB, TEXHUYECKHX YCIOBUU W APYTHX HOPMATHUBHBIX
JOKYMEHTOB K TIapameTpaM OO0OpyIOBaHHUS TPOHU3BOJACTBA BBICOKOTEMIIEPATYPHBIX
dyHKIMOHATBHBIX MaTepruanoB (BOM), xapakTepu3yIonM ero NoKa3aTeilu HaJe)KHOCTU U
TEXHOJIOTUYHOCTH;
TEH/ICHIINH Pa3BUTHS U COBEPLICHCTBOBAHUS KOHCTPYKIUN 1 MaTEepUAIOB 000PYAOBAHHS.
Ymems:
CTPOUTH MaTeMaTHUECKUE MOJIEH HAICKHOCTH JIeTajel U y37I0B 000py10BaHHUS;
pa3pabarbIBaTh TEXHUUECKYIO JOKYMEHTAINIO, XapaKTepU3YIOIIYI0 HaJIe)KHOCTh U3/l U
000pyIOBaHUs, METO/BI €€ COXPAaHEHHUS M BOCCTAHOBJICHUS IO CPEICTBAM TEXHUYECKOTO
00CITy )KHBaHUS,
OpPraHU30BBIBATH M MTPOBOIUTH MPOPUIAKTHUECKUI OCMOTP 000PYI0BAHUSI.
Braoemy:
METOJJaMH OLIEHKH TEXHUUYECKOTO COCTOSIHUS U IT0Ka3aTeIel HaJe)KHOCTH
TEXHOJOTMYECKOro 000pyA0BaHUs TPOU3BOJICTBA;
COBPEMEHHBIMU METOAAMHU (P PEKTUBHOM IKCILTyaTallud 000pyI0BaHUSI.

3 Kpartkoe cogep:xanue JTUCUMILIHHbBI

Paznen 1. O630p HOpMAaTWBHO NpPaBOBOW IokyMeHTauuu P® B obiacTu HaleKHOCTU
texHuku. [[OCT

«HagexHocts B TexHuke». OCHOBHBIE TIOJIOKEHUS W TEPMUHOJOTHS. 3apyOexkHble
CTaHAapThl B 00J1aCTU HAZCKHOCTH B TEXHUKE.

Paznen 2. OcoGeHHOCTH MPUMEHEHHUSI TEOPUU HAJEKHOCTH K TEXHHYECKUM H3ACTHUSIM U
o0opyaoBanuto. HTeprnpeTalys HOpMaTUBHO MPABOBOM TOKYMEHTALIUU B 00JIACTH HAI€KHOCTU
OPUMEHHUTEIBHO K TEXHOJOTHYECKHUM MpolieccaM, TEXHHUYECKUM H3ACTHSIM U 000pYyHI0BaHHIO.
[IpakTHueckass peanu3anys PELICHUH TEOPUH HAJEKHOCTH IMPUMEHHUTEIBHO K TEXHUYECKHM
U3JIEHSIM 1 000PYIOBAHHUIO.

Paznen 3. Teopusi BEpOATHOCTH U MaTeMaTHYECKas CTATUCTUKA B TEOPUU HAACKHOCTH.
OcHoBHBIE BHIBI BEpPOATHOCTHBIX pacnpeaeneHuil. CoueraHuss BeposiTHOCTEH. (OCHOBBI
CTATUCTUYECKON 00paObOTKHU JTaHHBIX.

Paznen 4. OcHOBHBIE TOKa3aTeNd HAJASKHOCTH M3ACIMA W 000pyIOBaHMUA.
Marematuueckoe MOJETMPOBAHUE TEXHUUYECKUX U3JIEIUA U 000pyAOBaHUS ISl 1esiel OLEHKU
HaJeKHOCTH. Pacdyer W aHanmu3 TOKaszarened HAJSKHOCTH W3 U 000pyHAOBaHUA.
OKCIIEpUMEHTAIbHbIE METOJbl OLIEHKHM IMOKa3aTejed HAJEeKHOCTH IETalel, Y3JI0B M APYIHX
3NIEMEHTOB  oOopynoBaHusa. [IporHozupoBaHHe HM3MEHEHHUS IOKa3aTeled  HaleKHOCTU
000pyI0BaHUs HA OCHOBE PACUETHBIX U IKCIIEPUMEHTATbHBIX TAHHBIX.
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Pazgen 5. Metonpl TOBBIMICHHsS]  TIOKa3aTelied  HAACKHOCTH  OOOpYIOBaHUSI.
[IpodpunakTuyeckoe M TEXHOJIOTUYECKOE OOCHyKHUBaHHE 00OpynoBaHHA. METONIbl OICHKH
pecypca wu3aenuii W oOopyaoBaHus. PesepBupoBaHWE, BHIBI PE3CPBUPOBAHHS, IPUHIIHIIEI
pe3epBUPOBAHUS CIIOKHBIX TEXHOJOTHYECKUX CHCTEM U 00opynoBaHus. Pacuer apexTuBHOCTH
pe3epBUPOBAHUSI.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTbl Axax, | Acip.
3E
4. 4.
OO0mas TPy10€eMKOCTb 1M CHUIITHHBI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Tpaktuueckue 3ausrus (113) 0,44 16 12
JlabopaTtopusie paboTs (JIP) 0,44 16 12
CamocrosiTeibHas padoTa 2,22 80 60
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 2,22 80 60
Bua konTpoJs:
IK3aMeH 1,00 36 27
KonTakTHas paboTa — MpoOMeXyTOYHAsE aTTECTaIHsI 1,00 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«be30nacHOCTh KU3HeAeATeTbHOCTH

1. Heap qucuumIMHBI - GopMupoBaHue NMPohecCHOHATFHONW KyJIbTyphl 0€301acHOCTH,
0J KOTOpPOW IOHMMAeTCs TOTOBHOCTb M  CIIOCOOHOCTh JIMYHOCTH HCIIOJIB30BaTh B
npodeCCHOHATBHON JEeSITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HaHUM, YMEHHI 1 HAaBHIKOB
s obecnieueHust Oe3omacHOCTH B cdepe MpodecCHOHANBHOW JeSTENBbHOCTH, XapaKTepa
MBIIIICHHS! ¥ IIEHHOCTHBIX OPUEHTAIUH, IIPH KOTOPBIX BOIPOCH! 0€30MaCHOCTH pacCMaTPUBAIOTCS
B KQ4eCTBE NPUOPUTETA.

2. B pe3yabTaTe 0CBOCHHS JUCUMILJIMHBI 00YYAKOIIMIACS 10JI/KEH:
Ob6nadamye cnenyrome KoMIeTeHIned U uHaukaTopamu ee aoctikenus: VK-8.1, VK-

8.2, VK-8.3; OIIK- 10.1, OIIK -10.2, OIIK-10.3.

3namo:

—  OCHOBHBIC TEXHOC(EPHBIC OITACHOCTH, UX CBOIMCTBA U XapaKTEPUCTUKH;

—  XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA U MPUPOTHYIO Cpely,
METO/IbI 3alIUTHI OT HUX TPUMEHHUTEIBHO K chepe cBoei nmpodeccHoHaNbHOM e TeTLHOCTH.

Ymemns:

—  HOCHTH(UIUPOBATH OCHOBHBIC OMACHOCTH CPEJIbl OOUTAHUS YEJI0BEKa;

— OILIGHHWBaTh PHUCK WX pealu3aliy, BBHIOMPATh METOMbI 3aIlIUTHl OT OMACHOCTEH
NPUMEHUTEIRHO K cdepe cBoed MNPOPECCHOHATBHOW JEATETLHOCTH M CHOCOOBI
obecrnieueHrss KOM(OPTHBIX yCIOBUH JKU3HEICATEITHHOCTH.

Braoemy:

— 3aKOHOJATeNbHBIMH M TPABOBBIMA aKTaMd B 0O0JacT O€30MacHOCTH U OXPaHBI
OKPY’KaOIIeH cpenbl, TPEOOBAHUAMHU K 0€30MMaCHOCTH TEXHUYECKUX PErJIaMEHTOB B cepe
npohecCHOHALHOM IS TEIILHOCTH;

—  cmoco0aMu ¥ TEXHOJIOTUSIMH 3aIIUTHl B UPE3BBIYAWHBIX CUTYAIUsX;

—  TIOHATUHHO-TEPMHHOJOTHYECKHM arllapaToM B 001acT O€30MacHOCTH;
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— HaBBIKAMM paAlMOHANU3ALMU TPO(ECCHOHATBEHOM NEATENILHOCTH C LEbl0 00ecrneveHus
0€30MaCHOCTH U 3aIUTHI OKPYKAIOIICH CPEIIbI.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI.

Pa3zoen 1. Bseoenue 6 6ezonacnocmop

OCHOBHBIE IOHATHS U ONpeieSieHHs. be30nmacHOCTh M YCTOMYMBOE Pa3BUTHE.

Paszoen 2. Yenosex u mexunocghepa

CrtpykTypa TexHOc(epbl U €€ OCHOBHBIX KOMIIOHEHTOB. COBpEMEHHOE COCTOSHUE
TexHOC(]EpHl U TEXHOCPEpHOU OE30MaCHOCTH.

Pazoen 3. Hoenmuguxayus u 6o30eticmsue Ha 4en08eKa 8peOHbIX U ONACHLIX (PaKmopos
cpedbl 0OUmManus

Knaccudukanmsi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWUTAaHUS YEIOBEKa. XHUMHUYECKHE
HeraTuBHBIE (aKTOphl (BpemHBIC BemlecTBa). MeXaHWYeCKME M aKyCTHYEeCKHe KoeOaHus,
BUOpalMsg W IIyM. OJEKTPOMAarHUTHBIE HU3NMydeHUs M mois. VoHu3upylonme H3IydYeHue.
Onektpudeckuii  Tok. OmacHble MexaHuwdeckue ¢aktopel. [Ipormeccsl ropeHuss u
M0KapOB3PHIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHYecKoe ANEKTPUYECTBO.

Paszoen 4. 3awuma uenoseka u cpedvl obumanus om 6peoHbIX U ONACHLIX (AKMOPOs
NPUPOOHO20, AHMPONOLEHHO20 U MEXHOLEHHO20 NPOUCXOHCOCHUS.

OCHOBHBIE TPUHIUTIBI 3AIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTHYECKHX HETaTUBHBIX
¢dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JeHCTBUM M (usnueckux mosei. ObecrieueHne
0e30MacHOCTH  CcUCTeM, paboTalolMX MO JaBlieHHEM. be30macHOCTh JKCIUTyaTaluu
TpyOONpPOBOJOB B XMMHUYECKON MPOMBIIIIEHHOCTU. be3onacHasi sKcIuTyaTausi KOMIIPECCOPOB.
AHanu3 M OlleHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

Pazoen 5. Obecneuenue xompopmmwix ycaosuil 0 HCUHU U 0esAMeTbHOCMU Yel08eKd

[Tonatne KOMMOPTHBIX WIM ONTUMAIBHBIX YCIOBHH. MUKPOKIMMAT TOMEIICHHMH.
OcgerieHue 1 CBETOBas cpefia B IOMEIIECHUH.

Pasoen 6. Ilcuxoghuzuonozuueckue u speonomuyecKue 0CHO8bl Oe30nACHOCU

[Tcuxuyeckue mporecchl, CBOMCTBA U COCTOSIHMSI, BIUSIONTNE Ha 0e30macHOCTh. Buapl u
YCIIOBUS TPYAOBOH NEATEIHbHOCTH. DPrOHOMUYECKIE OCHOBBI O€30MMACHOCTH.

Paszoen 7. Upessviuatinvle cumyayuu u Memooul 3auumyl 8 yCI08UAX UX pearu3ayuu

O6ume ceenenus o YC. Toxap u B3pbIB. ABapUu Ha XUMHUYECKH ONACHBIX 00bEKTaX.

Panmnanmonnsie aBapuu. IlpuGopsl  paguanmoHHOW, XUMHUYECKOW pa3BeIKd U
JO3UMETPUYECKOTO KOHTPOIIsI. Upe3BbIUaliHbIe CUTYallMd BOCHHOTO BPEMEHHU. 3alliTa HacelIeHUs
B YpPE3BbIYAHHBIX CUTYyalUSX. YCTOWYMBOCTHh (PYHKIIMOHUPOBAHHS OOBEKTOB SKOHOMHUKU B
Ype3BBIYAIHBIX CUTYAITHSIX.

Paszoen 8. Ynpaesnenue bezonacnocmuio srcuznedesmenbHoCmu.

3akoHOJATEeNbHBIE ¥ HOPMATHBHBIC IMPABOBBIC OCHOBBI YIPaBJICHUS 0€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBlieHHne 0€30MMacHOCTHIO.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bup yue6Hoii padoThi O0BeM THCHUILTHHBI
3E Akana. 4. | Actp. 4.

O01mast Tpy10eMKOCTb TUCHUILIHHBI 4 144 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTruecKue 3aHATHs - - -
JlabopaTopubie pabOTHI 0,44 16 12
CamocrosiTeibHas padora 1,67 60 45
[ToaroroBka K Ja00opaTopHbIM paboTam 0,56 20 15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 1,11 40 30
Buabl KOHTpOJIA:

IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpoMeXyTOUYHAsl aTTECTaIHSI 1,0 0,4 0,3
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[ToaroroBka K 3K3aMeHy | 35,6 | 26,7
Buja HTOroBOro KOHTpOJIsi: IK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«OCHOBBI B3aUM03aMEHSIEMOCTH 1 HOPMHPOBAHUSA TOYHOCTH U3/1eJIMl MAIIMHOCTPOEHHUD)

1 Hesap AUCHUNIMHBI — [TIOJTYyYEHUE CTYAECHTAMU TEOPETHYECKUX 3HAHUI U NPUMEHEHHE
WX Ha TPAKTHKE B OOJIACTH B3aMMO3aMEHSEMOCTH, a TaKXe MPHOOPETEHUE MPAKTUICCKHX
HABBIKOB pabOThl C HOPMAaTUBHBIMU JTOKYMEHTaMH.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Ob6nagarh caeayoUMMI KOMIIETEHIUSIMU U MHAUKATOPAMU UX JTOCTHIKEHUS:

OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-11.1; OIIK-11.2;
OIIK-11.3.

3namo:
MOHSATHE O B3aHMO3aMEHSAEMOCTH U €€ BUAX;
MOHSITUE O TOYHOCTHU JIETAJIeH, Y3JI0B U MEXaHU3MOB;
MOHATHUE O TOIYCKaxX U MOCAJKAX;
€MHYI0 CUCTEMY HOPMUPOBAHUS U CTaHIAAPTU3ALUHU MTOKa3aTelIed TOYHOCTH.
Ymems:
COCTaBJISITh CXEMbI PACIOJIOKEHUS MOJIEH TOMYCKOB B CUCTEME OTBEPCTUSI U CUCTEME BaJa;
ONpENENATh IEUCTBUTENBHBIE U IIPEIEIbHBIE Pa3MEpPHI, IOIYCK pa3Mepa U 1aTh 3aKJIIOUCHHE
0 TOJHOCTH JIeTaJICH;
MI0JI30BaThCA IITAHT€HIIUPKYJIEM U MUKPOMETPOM.
Braoems:
METOJJaMU HOPMHUPOBAHUS OTKJIIOHEHHH (POPMBI U pacioNioKEHUsI TOBEPXHOCTEH;
METOJaMHU HOPMUPOBAHUS MUKPOHEPOBHOCTEN IIOBEPXHOCTEN JIeTajeH.

3 Kpartkoe cogep:xanue JTUCUMILIHHbBI

Paznen 1. OcHOBHBIE MOHATHUSI TOYHOCTH, OTKJIOHEHHUS, IOMYCKU U nocaaku. [lonstue o
B3aMMO3aMEHSIEMOCTH M €€ BuJax. Poib B3aMMO3aMEHSEMOCTH B IIOBBIIIEHUHM, KAauyecTBA
OPOAYKIMH, YHU(DHUKAIIMM W KOOMEpalud TPOM3BOACTBA. TOYHOCTh HeTalel, Y3JI0B U
MEXaHM3MOB. Psjpl 3HAUEHUI T€OMETPUYECKUX IMapaMeTpoB. BUIbl cONpsKeHUN B TEXHUKE.
OTkII0HEHUs, JOMYCKU U Tocaaku. Pacuer u BpIOOp mocanok. EnvHas cuctema HOpMUPOBAHUS U
CTaHJApTU3aLMU [T0KA3aTeIe TOYHOCTH.

Paznen 2. HopmupoBaHue OTKIOHEHMH (OPMBI W pACIOJIOKEHUS MOBEPXHOCTEH.
KBanudukamnus OTKIOHEHHH T€OMETPHUYECKUX TMapameTpoB neraneil. CucremMa HOPMHUPOBAHUS
OTKJIOHEHUI (OPMBI U PACIONOKECHHSI MOBepXHOCTeH aeraneil. OO03HAuUeHHE HA dYepTexax
JOTTYCKOB (hOPMBI U PACTIONOKECHHS TIOBEPXHOCTEH JeTalIeH.

Paznen 3. HopmupoBanue MUKpOHEpOBHOCTEN MmoBepxHocTel Aetaneit. LllepoxoBarocts
MOBEPXHOCTEH M €€ BIUSHHME Ha KayeCTBO IMOBEPXHOCTH. [lapameTpsl mjii HOpMHpPOBaHHUS U
0003HauEHHS IEPOXOBATOCTU OBEPXHOCTH. BHIOOp 1 HaHeceHne 0603HAUEHUH IEPOXOBATOCTH
MOBEPXHOCTU Ha YepTekKax U3JAeiauil. BOIHHCTOCTh MOBEPXHOCTH.

Pa3znen 4. Pazmepnbie 1ienu. OCHOBHBIE TEPMUHBI M ONPEIETICHUS, OTHOCSIIHUECS K paCUETy
pasmepHbIX 1eneil. OOImas XapakTepucTHKa METOJOB pelIeHUs pa3MepHBIX Iieneld. Pacder
pa3sMEpHBIX LENed METOJAOM IIOJHOM B3aMMO3aMEHSAEMOCTH W METOAOM TPYNIIOBOM
B3auMoO3aMeHsieMOocTU. KpaTkue cBeleHus U3 TEOpUU BEPOSTHOCTH. Pacder pa3smepHBIX lenei
TEOPETUKO-BEPOSATHOCTHBIM METOJIOM, METOJIOM KOMITEHCALIMH TTEPETOHKHU.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0BbeM JUCHUTIIINHBI
Bup yueOHoit padoThl Axax, | Acip.
3E
q, q,
OO0mas TPy10€eMKOCTb 1M CHUIITHHBI 4 144 108
KonTakTHasi pabora — ayIMTOPHbIE 3aHATHSL: 1,34 48 36
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Jlexuun 0,44 16 12

[Tpaktrueckue 3anstus (113) 0,89 32 24

JlaGopatopusie padotsl (JIP) - - -

CamocrosiTesibHasi padoTa 2,66 95,8 71,85

KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,67

CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 95,8 71,85

Buja uTOroBOro KOHTpOJIs: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUNIMHBI
«ConuajJbHO-NICUX0JOTHYECKHE OCHOBBI PA3BUTHS JUYHOCTID)

1. Heap aucuunjauHbl — GOPMUPOBAHKUE COIMAIIBHO OTBETCTBEHHOW JIMYHOCTH, CIIOCOOHOM K
CaMOOpraHU3alliy U Pa3BUTUIO, YMEIOIIECH BHICTpPAaUBATh U PEATM30BHIBATH CBOIO KU3HEHHYIO
CTpaTeruio, CIIOCOOHOW YMPAaBIATh CBOMM BpPEMEHEM B HOBBIX COITMAIBHBIX pEATHsiX, B
YCIIOBUSIX ~ HEMpephIBHOTO  00pa3oBaHUS, yMEIOMIEH  OCYIIECTBIATH  COLHUAIBHOE
B3aMMOJICHCTBUE U PEATM30BBIBATH CBOIO POJIh B KOMAH/IE.

2. B pe3yJabTare u3yueHHus JUCHUNIHHBI 00y4YAIOIINIACS J0KEH

OO6aath CAeAYIOMMMEI KOMIIETEHIIUSIMHI U HHIUKATOPAMHU WX JOCTHIKEHUS:
VK-3.1; YK-3.2; VK-3.3; VK-6.1; YK-6.2; YK-6.3; VK-9.1; VK-9.2; VK-9.3; OIIK-3.1;
OIIK-3.2; OIIK-3.3

3uame.

—  CYIIHOCTH MPOOJIEeM OpraHU3allii U CAMOOPTaHU3AINH JTUYHOCTH, €€ TTIOBEACHHSI B TPYIINE B
YCJIOBUSX COBPEMEHHOTO OOIIECTBA U HEMIPEPHIBHOTO 00pa30BaHUS,

—  METOJIbI CAaMOOPTaHMU3AIUH U PA3BUTHSI JINYHOCTH, BRICTPAUBAHUS U peaTn3allii TPACKTOPUH
caMOpa3BUTHS, BBIPAOOTKH IIEJICTIONaraHiusl W MOTHUBAIMOHHBIX YCTaHOBOK, DPa3BUTHS
KOMMYHUKATHUBHBIX CIIOCOOHOCTEH U MOBEICHUS B TPYIIIIE;

—  00IIyr0 KOHIICTIIIHIO TEXHOJIOTUN OPTaHU3aI[ii BPEMEHHU U MOBHITICHUS () (HEKTUBHOCTH €ro
HCIIOIL30BaHUS;

— METOJMKH H3yUYEHHUs COIHAIbHO-TICHXOJIOTHYECKUX SIBICHUH B cdepe YIpaBICHHUS H
CaMOYTPABJICHUS JTUYHOCTH, TPYIIBI, OpTaHU3AIUH.

Ymems:

— IUIAHHPOBATh U PeIIaTh 3aJ]a4 JUYHOCTHOTO M MPOPECCHOHATBLHOTO Pa3BUTHS;

— aHAIM3UPOBAaTh CBOM BO3MOXXHOCTM M  OTPAaHMYCHHS, HCIIOIb30BaTh  METOIBI
CaMOJIMarHOCTUKH, CAMOTIO3HAHUS, CAMOPETYJISIIUU M CAMOBOCITUTAHUS;

— yCTaHaBIMBATh C KoJuleraMd (OJHOTPYMITHUKAMHU) OTHOIICHUS, XapaKTepU3YIOIIHEeCs
3¢ PeKTUBHBIM YPOBHEM OOIICHUS;

— TBOPYECKH MPUMEHATH B PEIICHWU TMPAKTUYECKUX 3aJad WHCTPYMEHTHI TEXHOJIOTHIA
OpraHu3aIuy BPEMEHH W MOBBIMIECHUS 3P (HEKTUBHOCTH €T0 MCIOJIb30BaAHUS.

Braoemn:

COIMAIBPHBIMA W TICHUXOJIOTHUYECKUMHU TEXHOJOTHUSAMH CaMOOpPTaHU3allud M Pa3BUTHUS
JTUYHOCTH, BRICTPAUBAHUS U PEATU3alUU TPACKTOPUU CAMOPA3BUTHS,

WHCTPYMEHTaMH ONTUMHU3AINH UCIIOJIH30BAaHUS BPEMEHH, HABBIKAMH TUTAHUPOBAHUS JIMTYHOTO
U y4eOHOr0o BPEMEHHU, HaBBIKAMH CaMOOOpa30BaHUS;

TEOPETHYECKUMU W TMPAKTHUYECKUMH HaBBIKAMH TPEAYNPSKIACHUS ¢ Pa3pelIeHUs
BHYTPUIMYHOCTHBIX U TPYITIOBBIX KOH(DIUKTOB;

croco0aMyd MOTHBAIMM YIEHOB KOJUICKTHBA K JUYHOCTHOMY U Tpo(ecCHOHATbHOMY
Pa3BUTHIO;

CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHUIO B KOMaHAE, pehICKCHH CBOETO
noBeacHuA U JIWJCPCKUMU Ka4YCCTBAMMU.

3. Kparkoe cogepxxanue TUCUUIIIMHBI

Pasoen 1. Obwecmeo. nosbvie ycnosus u hakmopul pazeumus TUYHOCMU
1.3 CoBpemMeHHOE OOIIECTBO B YCIOBHUAX TJI00ATHU3AIMU U MHOPMATH3AIIUHN.
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1.4 CoumanbHbIe TPOIIECCHI

1.5 VHCTUTYTHI cCOlMAIN3AUN TUYHOCTU

1.6 VHCTUTYT 00pa3oBaHUs

1.7 CouwnanbHasi 3HAYUMOCTH MPOPECCHH.

1.8 «Mos mpodeccusi B COBpEMEHHOM POCCUHCKOM OOIIIECTBEY

Pasoen 2. Jluunocmo. Coyuanvhvle u ncuxoio2uyecKue mexHoio2uu camoopeaHu3ayuu u

camopaseumust

2.7 Ilcuxonorusi TMYHOCTU

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHS JIUYHOCTH

2.9 CamoopraHuzanus 1 camopean3anus JUIYHOCTH

2.10JIn9HOCTh B CHCTEME HEMPEPHIBHOTO 0OpPa30BaHMS

2.111lenenonaranue B JIMYHOCTHOM U TPO(ecCHOHANBHOM pa3BUTHUU. [IpakTHKyMm

«ITocTpoeHue kapbepb».

Paszoen 3. prnna COI/}I/{CZJZbele U ncuxojsocudecKkue mexnouiocuu epynnosozco noeeoeHus u

Jauoepcmeda

4.1. Konnextus u ero ¢popmuposanue. [Ipaktukym «Ilcuxonorust o0meHus»
4.2. Ctuu pykoBojicTBa v nepcTsa. [Ipaktukym «KomangooOpazoBanue. JInaepctBoy
4.3. IlpakTukyM «YpaBieHre KOHPIUKTHBIMU CUTYalUsIMHU B KOJUICKTHUBE

4.4. ITpaktukyM «MOTHUBBI TUYHOCTHOT'O POCTa»
4.5. CouralibHO-TICUXOJIOTUYECKOE obecrieueHue

[TpakTukym «MICKycCTBO yIpaBisiTh COOOM)»

5. O0beM y4eOHOM TUCHUIIIIHHbBI

yIIpaBJICHUS

KOJJICKTUBOM.

O0BbeM JUCHUTIINHBI
Bup yueOHoit paboThl Axan, | Acip.
3E
q. 4.
O0mas TpyA0eMKOCTb JMCIUIIJIHHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 0,88 32,0 24
Jlexmm 0,44 16,0 12
[Tpaktuueckue 3ausrus (113) 0,44 16,0 12
CamocrosiTesibHasi padoTa 1,12 40 30
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
1,12
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIIINHBI 39,8 29,85
Bua konTpoJs: 3auer
AHHOTanust pado4eii MporpaMMbl THCHUTIMHBI
«®Pu3nyeckas KyJbTypa H CIIOPT»
1 Heap aucUMIVIMHBI — (GOPMUPOBAHHWE MHPOBO33PEHUS W KYJIBTYPHl JUMYHOCTH,

TpaXXTaHCKOW TIO3HUIINHU, HPABCTBEHHBIX KAYECTB, YyBCTBa OTBETCTBEHHOCTH, CAMOCTOSITEITHHOCTH
B TPUHATHH PEIICHH, CIHOCOOHOCTH UCIOIb30BaTh pPa3HOOOpaszHblie (opMbl (pU3MUECcKOn
KYJIBTYPBI, CITIOPTa U TypU3Ma JUIsi COXPAHECHHUS H YKPETUICHHS CBOETO 370POBBS U 37I0POBbSI CBOUX

ONMU3KHX B MOBCETHEBHOMN JKU3HU U MPO(ECCHOHAIBHOM AeSITETbHOCTH.

2 B pe3yabTaTe u3ydyeHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:
Obaadoams CeNYIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VK-7.1, VK-7.2, VK-7.3, YK-9.1, VK-9.2, VK-9.3.

3nams:

HAYYHO-MIPAKTUYECKHE OCHOBBI (PM3MUECKOM KYJIbTYpHI U 3I0POBOT0 00pa3a *KU3HU;

BJIMSIHAE O3/I0POBHUTEIBHBIX CUCTEM (PM3UYECKOTO BOCIUTAHUSA HA YKPEIUICHHE 3/10POBbS,
PO UITAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBHIYCK;
CHOCOOBI KOHTPOJIS M OLIEHKU (PU3NYECKOTO pa3BUTHUS U (PU3UUYECKON MOATOTOBIEHHOCTH;
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npaBwjia U CHOCOObI IUIAHUPOBAHMSI WHAMBHUAYAIbHBIX 3aHATHI pa3IMYHOM IIesIeBOI
HaIpaBJICHHOCTH;
UCTOPHUIO (U3UYECKON KYJIBTYpHl W CIOPTa, MPEACTABICHHWE O 3HAYUMBIX CIOPTHUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbI, HO U MUPOBOTO YPOBHSI, BAKHEHIIINE JOCTHUKCHHUS B
obJyacTu cropra;
crioptuBHble Tpaguuuu PXTY um. JI.1. Menaeneesa, MOMHHUTB O MTOABUTax CIOPTCMEHOB B
roasl Benukoi oreuecTBeHHONM BOMHEI 1941-1945 T

Ymemn:
MOJJIEPKUBATh JIOJDKHBIM ypOoBeHb (U3WYECKOM MOATOTOBICHHOCTH ISl oOecreyeHus
MOJTHOLIEHHOH COIMATIbHOM U PO ECCHOHATILHON 1A TEIbHOCTH;
UCIIONIb30BAaTh  OCHOBBI  (PU3MYECKOM  KyJbTypbl  JUIsl  OCO3HAaHHOTO  BBIOOpa
3I0pOBbECOCPETalONINX TEXHOJOTUH C Y4YEeTOM BHEIIHWX W BHYTPCHHHX YCJIOBHUU
peanuzanuu npopeccuoHaIbHOMN eATeIbHOCTH;
CaMOCTOSITENIFHO 3aHUMAThCs (PU3UYECKON KYJIbTYPOH U CIOPTOM;
OCYHIECTBIISITh CAMOKOHTPOJIb 32 COCTOSHHEM CBOETO OpraHu3Ma M coOJi0JaTh MpaBuia
TUTUEHBI U TEXHUKHU 0€30MaCHOCTH.

Braoemp:
CpeACTBaMHU M METOJJaMH YKPEIUICHHUS 370POBbsI, PU3NUECKOT0 CaMOCOBEPIICHCTBOBAHUS;
JOJKHBIM YPOBHEM (PU3UYECKOM MOATOTOBICHHOCTH, AJ OOecleueHusl MOJHOLEHHON
COLIMATILHOM U TTPO(ECCUOHATTEHON JEATEIIEHOCTH.

3 Kpartkoe coaep:xanue TUCUMILIHHbI

Paszoen 1. Illpeomem @uzuueckas kynomypa u cnopm. Ucmopusi @KuC

1.1. Tlpenmet pusudeckast KyJIbTypa U CIOPT. 3aJja4H U MECTO JUCITUTIIIMHBI B TIOJITOTOBKE
OakanaBpa. Opranuzaius yueOHOro mpouecca B paMKax JeHCTBYIOIIEH peHTHHIOBON CHCTEMBI.
TpebOoBaHus K 3a4eTy.

1.2. Ucropus cnopra. [Ipoucxoxxaenue (Qu3MuecKkux ynpakHeHHH u urp. [IpeBHue
onuMmnuazabl. Onummnuiickoe aBmkeHue. CHOPTUBHBIE O0IIEeCTBa: HCTOpUS (DU3KYIBTYpPHO-
CIIOPTHUBHBIX OOILIECTBEHHBIX oOpraHm3auuil. CropTcMeHbl B rojsl Benukoil oTeyecTBeHHOU
BOMHBI.

Pa3zoen 2. Ocnogul 300po6ozo 0bpasza scusnu

2.1. BpaueOHBIIi KOHTPOJb M CAMOKOHTPOJIb W Ha 3aHATUSX (U3UYECKON KYJIbTypOd U
cioptoM. BpadeOHBIII KOHTpONb, W BpadeOHOE OCBUACTENbCTBOBaHME. [lemarormueckuii
KOHTpOJIb. (CaMOKOHTpOJIb: €ro OCHOBHBIE METONBI, II0KAa3aTeld, KPUTEPUH M OLEHKH.
[Mpodunaktruka cnopTuBHOTO TpaBMaTH3Ma. OCHOBHBIC BUBI TPABM Y PAa3HBIX CIICHIAATH3AIMIA.
OxkazaHue rnepBoi MOMOIIH 7Sl CTYJCHTOB By30B XUMUKO-TEXHOJIOTHYECKOTO MPOUIIS.

2.2. T'urnennueckoe obecreueHne 3aHATHHA 0370POBUTENBHON (DU3MYECKON KYNIbTYpHI
['uruena ¢u3nyeckoro BOCIUTAaHUS W CHOpPTA. PeXUM NUTaHUS TPHU 3aHATHAX (QU3NUECKON
KynbTypoii u cnoptoMm. CommaneHass rurueHa. ColHManbHO-ONACHBIE OOJNIE3HH U MEpPBI
PO UITAKTUKH.

Pasoen 3. buonocuueckue ochosbl (huzuueckol Kyabmypuvl U CHOpma

3.1. buonoruvyeckoe OCHOBBI (PU3NUECKON KYJIBTYphI B criopTa. OpraHu3M 4eioBeKa Kak
eIMHas caMopa3BUBaIOlIascs Ouonormueckas cucrema. Dusznyeckoe pa3BUTHE YETOBEKA.
JlBurarenbHas akTUBHOCTh M €€ BIMSHHE HAa yCTOWYMBOCTb, M AJANTALMOHHBIE BO3MOXHOCTH
YelloBeKa K YMCTBEHHBIM M (DH3UYECKHM Harpy3kam MpH Pa3iNdHbIX BO3JCHCTBHIX BHEIIHEU
Cpenbl.

3.2. OOpa3 XH3HH U €r0 OTpaXCHHE B NPOPECCHOHATBHON NESATEIBLHOCTH. 370pPOBbE
YEJIOBEeKa KaK IEHHOCTh. 3I0POBBIA 00pa3 U3HU M €r0 COCTABJISIONINE. PO M BO3MOXKHOCTH
buznyecKoil KyIabTypsl B oOecrieueHUU 3740poBbs. COIMANBHBIN XapaKTep IMOCIEICTBUN s
3JI0POBBS OT YNOTPEOICHNUS HAPKOTUYECKUX CPEJICTB U IPYTUX NMCcUXxoakTuBHbIX BenlecTs (ITAB),
JIOTIMHTA U MHIIEBIX T00aBOK B CIIOPTE, aJIKOTOJIS U TAOaKOKypeHus. JIoNUHT KaK UCKYCCTBEHHOE
MOBBINICHHE PU3NIECKONU PaOOTOCTIOCOOHOCTH M €T0 OTPHUIIATEIBHBIC MTOCIEACTBHS.

Pasoen 4. Ilpogeccuonanvro-npuxkiaonas gusuveckas Kyaivmypa u cnopm
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4.1. Ob6mas ¢uszndeckas W CHOPTUBHAS IOJATOTOBKA CTYJCHTOB B 00pa30BaTeIbHOM
nporecce. MeToauueckue MPUHLIUIBI PU3NIECKOro BocnuTaHus. OCHOBBI U 3Tamlbl 00y4YeHUs
nBrkeHus M. Pa3zButue ¢pusnueckux kayectB. DopMupoBaHue MCUXUYECKUX KauecTB B Mpoliecce
¢usznueckoro BocnuTaHus. CrnoptuBHas ToArotoBka. CTpykTypa MOATOTOBIEHHOCTH
criopTcMeHa. MacCoBBIi CIIOPT M CHOPT BBICIIUX JOCTUKEHHM, UX LEeaH U 3a1adyn. ClopTUBHBIE
COpPEBHOBAHMUS KaK CpPEICTBO M METOJ OOMe U CHenuanbHON (QHU3NYEeCKOW MOATOTOBKU
CTYJICHTOB.

4.2. ®usnueckas KyJlbTypa M CIOPT B MPOECCHOHATBHOU AEATEeIbHOCTH OakalaBpa.
JInuHas ¥ conuanbHO-3KOHOMHUYECKasi HEOOXOIMMOCTh NMCUX0()U3UUECKOHN MOATOTOBKH YeIOBEKa
K Tpyay. Mecro IIIIDII B cucteme moarotoBku Oymymiero cnernuanvcra. [IpousBoacTBeHHas
buszndeckas KyapTypa u cropt. [IpousBoncTBenHas rTuMHacTika. OcobeHHOCTH BBIOOpa (hopwm,
METOZIOB M CpencTB (U3MYECKOH KyJIbTYphl M clopTa B pabodee U CBOOOIAHOE BpeMs
crenpanuctoB. [Ipodunaktrka mpodecCuoHANIBHBIX 3a00J€BaHUNA CpencTBaMu  (puU3nUecKon
KyJIbTYpBl M cIopTa. J[OMONHUTENbHBIC CPEACTBA IMOBBIMICHUS OOIIEH W MPOoQecCHOHATHHON
paboTtocnocoOHOCTH. BiusHue MHAMBUAYAIbHBIX OCOOCHHOCTEH M CAMOCTOSATEIbHBIX 3aHSITHIMA
¢u3nUecKoil KyJabTypoil U CIOPTOM Ha OPTaHU3M.

Pazoen 5. Bocnumamenvuas paboma

Lenp BocnuTaTenbHON pabOThI — CO3/1aHUE YCIOBUN JIJIsl aKTUBHOW JKU3HEAEATEIbHOCTH
o0ydaromuxcsi, UX TPakIAHCKOTO caMOOIpeneseHusl, Mpo(hecCHOHATFHOTO CTAaHOBIEHUS U
WHJIUBUIYAIbHO-TUYHOCTHOM  caMOpealiu3allid B  CO3UJATEIbHOM  JIESITENIbHOCTH  JJIs
yAOBJIETBOPEHUS MOTPEOHOCTEN B HPAaBCTBEHHOM, KYJIBTYPHOM, UHTENIEKTYaJIbHOM, COLINAaIbHOM
U po(hecCHOHANBHOM Pa3BUTHH.

BocnurarensHas pabora Ha kadenpe (u3MUeCcKOro BOCHUTAHHUS HaNpaBJeHa Ha
OpraHU3aIMIi0 BOCHUTHIBAIOUIEH cpeAbl W yOpaBiI€HUE pa3HbIMU BUJAMHU JICSITEIIBHOCTU
00y4aroIuXcs C HEeNbI0 CO3aHMsl YCIOBHM I UX MPUOOIIEHUS K COLIMOKYIbTYPHBIM U TyXOBHO-
HPAaBCTBEHHBIM LIEHHOCTSIM HapolaoB Poccuiickonn ®dexnepanuu, MOJIHOUEHHOIO pPa3BUTHS,
CaMOpa3BUTHA U cCaMOpeaIU3alK JUYHOCTH NPU AKTUBHOM Y4aCTUU CaMHX 00y4YaroIuXCsl.
Hanpasienus u BUIBI JeSITEIHOCTH 00ydaromumxcs B BocnuratensHoi cucreme OOBO:

1. [laTpmoTriueckoe — TeMaTHYecKas uccieaoBarenbckas pabora. Tema: «[logsur
COpTCMEHOB B rojbl Bennkoit OteuectBenHoi Boitabr 1941-1945rr.»
2. dusnyueckoe, KyJIbTypHO-TBOpUYECKOe — (OpMHUpOBaHHE Yy OOydYaromuxcsi OepexHOTro

OTHOLIEHHUS K KyJbTYpPHOMY HacJIE€AUI0 U TPAAULMSIM MHOTOHAIlMOHAJILHOTO Hapoaa Poccuiickoit
®denepanyy MOCPEACTBOM U3YUYEHHS HALIMOHAJIBHBIX BUJOB CIIOPTA.

4 O0beM yueOHO# JUCHUIIJIMHBI

Cemectp
Bcero
Bunb! yaeOHO# paboThI I cemectp 4 cemectp
3F Axan. 3E Axan 3E Axan
9. e e
OO6mast TpyA0eMKOCTh JUCHUTUIHHBI IO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonTakTHasi pabora — ay1MTOPHbIE 2 72 1 36 1 36
3aHSITHS:
Jlexm 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ausrus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoJIf: 3auer 3auer
Beero Cemectp
Buapr yaeOHO# paboThI I cemectp 4 cemectp
3E A(:{Tp. 3E A(:{Tp. 3E A([:ITp.
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OO61mast TpyJ0€MKOCTh JUCIUILTUHBI TIO 2 54 1 27 1 27

y4eOHOMY TUTaHY

KonTakTHas padora — ayinTopHbIE 2 54 1 27 1 27

3aHATHSA:

Jlexiuu 0,2 6 0,1 3 0,1 3

[Tpaktrueckue 3ausatus (113) 1,8 48 0,9 24 0,9 24
Bua uTOroBOoro KOHTpoJIs: 3auer 3ader

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JIeKTUBHbIE JUCUHUIJIMHBI 0 (PU3HYECKON KYJIbType U CIIOPTY»
1 Heab tMcHUUIMHBI — OPMUPOBAHUE (PU3UUECKON KyJIbTYpPhl JMYHOCTH U CIOCOOHOCTH

HAIpPAaBJIEHHOTO HCMOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (U3MUECKON KyJIbTYpPHl U CIIOPTA,
Typu3Ma Uil COXPaHEHHs M YKpEIUICHHsS 3J0pOBbS, NCHUXO(U3MUYECKOW IOATOTOBKH H
CaMOIIOATOTOBKH K Oynyiiel mpodecCuoHaIbHOU AeITeTbHOCTH, MOJTYYEHUH HaBbIKa B OJHOM U3
BBIOpaHHBIX BUIOB CIIOPTA.

2 B pe3yJbTaTe U3y4yeHHUs JUCHUMILIMHBI 00YUAKOIIMIACS TO0JI/KEH:
Obaaoams CeNyIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:
VK-6.1, VK- 6.2, VK-6.3, VK-7.1, VK-7.2, VK-7.3, VK-9.1, VK-9.2, VK-9.3.

3nams:

HAYYHO-TIPAKTUYECKHE OCHOBBI (PM3MUECKOI KYJIbTYpHI U 3I0POBOT0 00pa3a *KU3HU;
BJIIMSIHAE O3/I0POBHUTEIBHBIX CUCTEM (PM3UYECKOTO BOCIUTAHUSA HA YKPEIUICHHE 3/10POBbS,
PO UITAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBHIYCK;

CHOCOOBI KOHTPOJIS M OLIEHKU (PU3NYECKOTO pa3BUTHUS U (PU3UYECKON MOATOTOBIEHHOCTH;
npaBwjia U CHOCOObI IUIAHUPOBAHMSI WHAMBHUAYAIbHBIX 3aHATHI pa3MYHOM IIesIeBOM
HATIPaBICHHOCTH;

crioptuBHbie Tpaguuu MXTU-PXTY um. JI.1. Menneneena.

Ymems:

NOJIEP)KUBATh JTOJDKHBIM ypOBEHb (DM3UYECKOM MHOArOTOBIEHHOCTH MJsl OOECHeueHMs
MOJTHOLIEHHOH COIMATIbHOM U PO ECCHOHATLHON 1A TEIbHOCTH;

UCNONb30BaTh ~ OCHOBBI  (PU3MUECKOW  KyJbTypbl  JUIsI  OCO3HAaHHOTO  BBIOOpaA
3I0pOBbECOCPETAIONINX TEXHOJOTUH C y4YeTOM BHEIIHUX M BHYTPEHHUX YCIOBHM
peanu3anum npohecCUOHAIbHON AEATENbHOCTH;

CaMOCTOSITENIFHO 3aHUMAThCs (PU3NYECKON KYIbTYPOH U CIOPTOM;

OCYILECTBIISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma M cOoOJIIoJaTh IpaBUia
THUTUEHBI ¥ TEXHUKU 0€30IacHOCTH;

BBINOJIHATh WHAMBUIYalIbHO MNOJOOPAaHHBIE KOMIUIEKCHI IO (U3MYECKOM KYyJIbType H
pa3JIMYHBIM BUJAM CIIOPTA;

OCYILECTBIIATh TBOPYECKOE COTPYAHMYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHUH
¢u3nUecKoil KyJabTypoil U CIOPTOM;

BBINOJIHATH MPUEMBI 3aIUTHI K CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Braoems:

CpeICTBaMU U METOJIaMH YKPETIICHHUS 3I0POBBS, (GPU3UUIECKOTO CAMOCOBEPIIIEHCTBOBAHHS;
JOJKHBIM YPOBHEM (PU3MUYECKON MOATOTOBICHHOCTH, JJIs OOCCIeUeHUs IMOJHOIEHHON
COIMATPHOU U TPOPECCUOHATHHON JIEATEITLHOCTH;
TEXHUYECKUMH U TAKTUYECKUMHU HaBbIKAMU B OJIHOM U3 BUJOB CIIOPTA;
WCIIOJIH30BaTh TPHOOPETCHHBIC 3HAHWS W YMEHHsSI B TPAKTUUYECKON NEATEIBHOCTH H
MMOBCETHEBHOM KU3HHU

3 Kpartkoe coaep:xanue TUCUMIIHHbBI

Pasoen 1. Ocnosbi nocmpoenus 0300po8umenbHol MpeHUposKi.
TeopeTnuecko-MeToaNUeCcKe OCHOBBI (M3NUYECKON KyNbTyphbl U cropta. CoaepKaTelbHbIe

OCHOBBI 03/I0POBUTENBHON (U3NYECKON KyJIbTypsl W cropTta. OCHOBHBIE HaIpaBJICHUS:
0370POBUTEIBLHO-PEKPEATUBHOE, 03/10pOBUTEIBHO-PEAOUIUTALMOHHOE, CIIOPTUBHO-
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peabunuTalonHoe, rurueHndeckoe. [loBpimenne QyHKIMOHATBHOTO COCTOSHUSI OpraHu3Ma U
¢usznyeckoil MOATOTOBICHHOCTH.  CmocoObl periaMeHTalui  Harpy3ku: Ou3KyIbTypHO-
037I0POBUTEIbHBIE METOAUKH M CcUCTeMbl. OCHOBHBIE (ha3bl O3I0POBUTEIILHON TPEHUPOBKH.
OrneHka COCTOSHUS 370POBbS U (U3NUECKOI MOATOTOBICHHOCTH 3aHMUMAOLIUXCS (PU3HUECKON
KyapTypoit u cioprom. dynkrmonanbabie Tpoosl (UCC, AL, XKEJI u 1.1.).

Pasoen 2. /leucamenvHule 603M0ACHOCIU Yel08eKA — B0OCNUMAHUE DUULECKUX KA4eCm8.
BOCKITO.

Meroauka opraHuzaiud W npoBeneHuss BugoB  ucneitanuit  I'TO.  Cucrema
B3auMOJeiicTBUs B chepe pusnueckoi KyabTyphl U ciopTa. BocnuTtanue ¢pu3nyueckux KadecTs,
oOydaromuxcst (OTIeIbHbIe KaYeCTBEHHBIE CTOPOHBI IBUTATEIILHBIX BOBMOKHOCTEH UeI0BEKa).

Pazoen 3. Memoouxka opeanuzayuu u npoeeodeHusi CHOPMUBHBIX COPEBHOBAHUU U
PU3KYILMYPHO-MACCOBLIX MEPONPUANULL.

XapaKkTepucTUKa CIIOPTUBHBIX COPEBHOBAHUH U (PU3KYIbTYPHO-MACCOBBIX MEPOIPHUSITHA.
CropTUBHBIE COPEBHOBAHUS, TPOBOAMMBIE IO OOIIETIPUHSATHIM IIpaBmiiaM. EMUHBIN KaeH apHbIiA
IUIaH QU3KYJIBTYPHBIX U CIIOPTUBHBIX MeponpusaTuil). Opranuszaiusi CHOPTUBHBIX MEPOMPUITHH.
Omummnwmiickass xaptusi. DenepaibHble (CENHANbHBIC, HAIWOHAIBHBIE) 3aKOHBI CIIOpPTE.
Knaccudukanusi ciopTuBHBIX copeBHOBaHMI. HpaBcTBeHHBIC OTHOIEHUs B criopre. Fair Play
(«YecTHas wrpa») — Kak OCHOBa ITHYHOTO MOBEJCHHS B criopre. Kolekc COpTUBHOM ITHKU.
[Ipodunaktuka nHapymenuii cnoptuBHod 3THKA. BAJIA. Komekc BAJIA. MexmyHapoaHas
KOHBEHIIUSI 0 O0pb0E C JOMUHTOM B CIIOPTE.

Pazoen 4. Bocnumamenvuas paboma

Lenp BocnuTaTenbHON pabOTHI — CO3/1aHUE YCIOBUN JIJIsl aKTUBHOW JKU3HEAEATEIbHOCTH
o0Oydaromuxcsi, UX TPakIAaHCKOTO caMOOIpeneseHusl, Mpo(ecCHOHATFHOTO CTAaHOBIEHUS U
WHJIUBUIYAIbHO-TUYHOCTHOM  caMOpealiu3allid B  CO3UJATEIbHOM  JESATENIbHOCTH  JJIs
yAOBJIETBOPEHUS MOTPEOHOCTEN B HPAaBCTBEHHOM, KYJIbTYPHOM, HHTEJNIEKTYaJIbHOM, COLIATbHOM
U po(hecCHOHANBHOM Pa3BUTHH.

BocnurarensHas pabora Ha kadempe (u3MUeCcKOro BOCHUTAHHUS HamNpaBJeHa Ha
OpraHU3aIMIi0 BOCHUTHIBAIOUIEH cpeAbl W yOpaBiICHUE pa3HbIMU BUJAMHU JICSITEIIBHOCTU
00y4aroIuXxcs ¢ HEeNbI0 CO3aHMsl YCIOBHUM A1l UX MPUOOIIEHUS K COLIMOKYIbTYPHBIM U TyXOBHO-
HPAaBCTBEHHBIM LIEHHOCTSIM HapoaoB Poccuiickonn ®dexnepanuu, MNOJHOUEHHOIO pPa3BUTHS,
CaMOpa3BUTHA U caMOpeaIU3allK JTUYHOCTH NPU AKTUBHOM Y4aCTUU CaMHUX O00y4YaroIUXCsl.
Hanpasienus u BUIBI JeSITEIHOCTH 00ydaromumxcs B BocnuratensHoi cucreme OOBO:

1 [TarpuoTryeckoe — ydyacTue B COpEBHOBaHUsIX, OCBsAIIeHHBIX J{HIO [ToOenbr B Benukoit
OreuectBenHoi Boitne 1941-1945rr. u Jlnto 3ammTHruka OTeuecTBa.
2. dusnyueckoe, KyJIbTypHO-TBOpUYECKOe — (OpMHUpOBaHHE Yy OOydYaromuxcs OepexHOro
OTHONICHHUS K KyJbTypPHOMY HACIIEANIO ¥ TPAAHIIMSIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoit
denepanuu:
a. CryneHdyeckoe  MEXIyHAapOJHOE  COTPYIHHUYECTBO  —TipoBeAeHue  CrapTakuajbl
MHOCTPAHHBIX CTYJCHTOB;
b. VYyactue B Cnaprakuane PXTY um. JI.1. Menneneesa no pa3ianyHbIM BUAaM CIIOPTA;
c. J106poBOJIbYUECTBO — MOMOIIL B MOJATOTOBKE M MPOBEICHUS COPEBHOBAHHUM PAa3IMYHOTO
YPOBHSL.
4 O0beM yueOHOI JUCHMIIJIMHBI
B Cemectp
Bun yuebHOM paboTh aKageM. 1 2 3 4
qacax
OO6m1ast TpyA0€MKOCTh TUCIIUIUIMHBI IO 328 56 92 90 90
y4eOHOMY IUIaHy
KonTakTHas padora — ayiuTOpHbBIE 192 32 64 64 32
3aHATHUS
[Ipaktuueckue 3ausatus (113) 192 32 64 64 32
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CamocrositensHas padora (CP) 136 24 28 26 58
KoHnrtakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTeTbHOE U3YUYEHUE Pa3IeNIOB 135,2 23,8 27,8 25,8 57,8
JUCIATIIMHBI

Buja uToroBoro KOHTpoOJIs: 3a4eT 3a4eT 3a4eT 3a4eT 3a4eT
3a4eT / IK3aMeH

B actp Cemectp

Bunx yuebnoi paboThl qacax I 11 11 v
OObmast TpyA0eMKOCTh AUCHIUTUIHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonTakTHas padora — ayiuTOpHbBIE 144 24 48 48 24
3aHATHUS
[Ipaktuueckue 3austus (113) 144 24 48 48 24
CamocrositensHas padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrosiTenbHas paboTa 0,6 0,15 0,15 0,15 0,15

CamocTosTeTbHOE U3YUYEHUE Pa3IeNIOB 101,4 17,85 20,85 19,35 43,35
JUCIIATIIMHBI

Buja uTtoroBoro KOHTpoJIs: 3a4eT 3a4eT 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

5.2 IncuumimHbl YacTu, GopMHUpyeMOil y4aCTHUKAMHU 00Pa30BaTeJIbHbIX OTHOIIEHU I
(o0s13aTesIbHBIE BAPMATHBHBIE TUCHHUIIINHBI)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Oprannyeckasi XUMHSD

1 Heap aucuMniadHbl — IPHOOPETEHUE CTYACHTAMHU 3HAHUNA O CTPOCHUH OPTaHUYECKHUX
COCIMHEHU I, OCHOBHBIX XUMUUYECKHX CBOMCTBAX Pa3IUYHBIX KIACCOB OPraHUYECKUX COCAUHEHUN
¥ METOJIaX WX MOJYyYCHHUs, KaK MPOMBIIIICHHBIX, TaK U J1a00OpPaTOPHBIX.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JKEeH

Obnadams CNenyOMUMHA KOMIETEHIIUAMA W WHAUKATOpaMHu uX nocTikenus: YK-1.1;
VK-1.2; YK-1.3; YK-8.1; YK-8.2; YK-8.3

Buame:

—  TEOPETUYECKHE OCHOBbI CTPOCHHUS M CBOWCTB pPAa3JIMYHBIX KJIACCOB OPraHHMYECKUX
COCIUHCHMI;

— cmocoObl TONyY4eHUsS H XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCIUHCHMI;

—  OCHOBHBIE MEXaHU3MBbI POTEKAHUS OPIrAaHUYECKUX PEAKIIHIA;

Ymemn:

— MPUMEHATH TEOPETHUECKUE 3HAHUS ISl CUHTE3a OPraHUYECKUX COCAUHEHUN DPa3IUUYHBIX
KJIACCOB;

—  aHaJU3HMPOBATH U MPEACKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHUI;

—  COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCIMHECHUM, 3ITaHHOTO CTPOCHHUS;

Bnaoemw:

—  OCHOBaMHU HOMEHKJIATYPbI ¥ KJIACCU(DUKAITMN OPTAaHUUIECKUX COCTUHCHHUI;

—  OCHOBHBIMH T€OPETUUYECKUMH MPEICTABICHUSMU B OPTaHUUECKOU XUMUU;

—  HaBBIKAMHU 00OCHOBAHUS PAIMOHAIBHBIX CIIOCOOOB TMOJMYYCHHS OPTAaHUYECKUX BEIICCTB.
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3 KpaTkoe coaep:kaHue IJUCHUNIHHBI
Pazoen 1. Teopus xumuueckoeo cmpoenusi u yeneeo0opoowt (YB). Apomamuueckue
coeouHeHus.

1.1.ITpupona XuMHUUYECKOM CBSI3U

IIpupoa KOBAJIEHTHOM CBA3M. ®opmynsl  Jlstouca. dopmanbHblll  3apan. Teopus
ruopuanzauu AO. Teopurs OTTaIKWBaHUS AJIEKTPOHHBIX map BasieHTHOH o0onouku (ODI1BO) u
dopma Monekyn. AToMHO-opOMTanbHble Mojenu. [lomsApHOCTH KOBAJIEHTHOH  CBS3M.
NunyktuBabd 3¢ dekT 3amectuteneid. Jlemokaan3oBaHHasT KOBAJICHTHAsl CBS3b, YCJIOBHS
nenokanuzanuu. ConpspkeHue. Pe3oHaHcHble cTpykTyphl. Cepxcomnpsbkenue. Ilonstue o
MEXaHU3Me XMMHUYECKOW peakuuu. [IpomexyTodHble COCAMHEHUS M YaCTHUIbl OPraHUYECKHX
peaKuuii: JTOHOPHO-AaKIETITOPHBIE KOMIUIEKChI, MOHHBIC Tapbl, KapOOKATHOHBI, KapOAHUOHEI,
paguKabl.

1.2 Ankanbl. Ctepeonsomepus. LluknoankaHsl.

['omonorunyeckuii  psg.  Mzomepusi. Homenkmarypa. CnocoOsl  momydenus.  OOmias
XapaKTepUCTHKa PEAKUMOHHOM crmocoOHOCcTH. Peakunu ankaHoB. ['ajoreHupoBaHHe MeTaHa.
Mexann3m peakuud. MeTwibHBIM paaukain, crtpoeHue. Iloctymar XsmMmonna. Peaxkuum
raJJOTCHUPOBAHUSI ~ TOMOJIOTOB ~ METaHa:  OpPHUEHTAalMs,  pEaKkIHOHHAas  CIOCOOHOCTH,
PEruoCeNeKTUBHOCTD. Psil yCTOMYMBOCTH JIKMIIBHBIX pauKanoB. [[pyrue paaukanbHble (LIETTHbIE
Y HELIETHbIE) peakuu akaHoB. CTepeon3oMepHst aJlkaHOB. XHUPaAIbHOCTb.

[uxnoankanpl. CrocoObl monydeHus. Peakmum nmkinoankaHoB. OCOOCHHOCTH peakIuid
MaJIbIX I[UKJIOB.

1.3. AnkeHbl. ATKUHBI

I'omonoruueckuii psia. M3omepusi. Homenknarypa. Cioco6s! momnyuenus. [IpocrpancrsenHoe
CTPOGHME M TMPOCTPAHCTBEHHAss HW30Mepus ankeHoB. Peakumnm ankeHoB. Peaknum
ANIEKTPO(PUILHOTO TPHCOSIUHEHHS aJKEHOB: MPHUCOCIUHEHHUE TaJOr€HOBOJOPOJOB, BOJBI,
rajoreHoB. ['mapoOopupoBaHuEe alKEHOB. PerHoCeneKTHBHOCTh pEaKIUid AIEKTPOPHIBHOTO
npucoeAMHEeHUs. MexaHu3M IpUCOEAUMHEHMsS] TaJoreHoBojopoda K ankeHy. IIpaBuio
MapkoBHHKOBa U €ro TeopeTHueckoe oObsicHeHue. CBOOOAHOpaIMKAIbHOE MPHUCOSAMHEHNE
O6pomoBosopoaa (repexucHslii 3¢ dexr Kapama). AmnmunsHoe ramorenupoBanue. OKHCICHUE U
030HOJIN3 aJIKeHOB. [losydeHue BHII-AWOJIOB, ambIETHIOB, KHUCIOT. OKHUCIEHHE AQJKEHOB B
IIPUCYTCTBUH COJIeH nayuiaaus. [ eTeporeHHoe ruipupoBaHue.

Anxunsl. ["'omonornueckuit psa. Mzomepus. Homenkmarypa. CiocoOs! monyuenus. Peakmm
ankuHoB. CH-KucrnoTHoCTh. AlleTHIICHUIBI, CTPOCHUE U CBOMCTBA. Peakumu 31eKTpodriIbHOTO
npucoeanHeHusa. Peakuuu HykieopuibHOro npucoenuHeHus. OKHCIEHHE, BOCCTAHOBIICHUE,
TUAPUPOBAHUE ATTKUHOB.

1.4. AnkagueHEl.

Peakuuu 1,2- u 1,4-npucoeauHenys rajJjoreHoBOA0poaa U rajoreHoB k nueHam. O30HONM3.
BoccranoBnenne u okucienue aueHoB. CrocoObl momyueHuss aueHoB. Peakmus JleGenmesa.
Peakuuu [qunsca-Anbnaepa.

1.5 Teopun apOMaTUYHOCTH.

OcobeHHOCTH (U3UUECKUX U XMMHUYECKHX CBOIMCTB OeH301a. COBpeMEHHBIE MPEICTaBICHUS
0 cTpoeHuu OeH3o0Jla. ApomaTHUecKui xapakTep OeH3oma. DHeprusi compspkeHus. OoOmume
KpUTEpHH apoMaTuYHOCTH. OOI1as XapaKTepuCTHKa PEaKIIMOHHON CIIOCOOHOCTH OEeH301a.

1.6 Coenunenusi 6€H30JILHOTO psija

Wzomepus. Homenknarypa. CiocoOsl monyueHus. Peakuuu 35ekTpouIbHOrO 3aMeleHHUS.
Peakuuu OeH3oma: HHUTpOBaHHE, TaJOI€HUpPOBaHHE, CYyJIb(QUPOBAaHUE, AIKWIMPOBAHUE U
armmnmupoBanne 1no dpuneno-Kpadrey. YenoBus peaknuil. MexaHusM  3IeKTPOPHIEHOTO
3aMenieHus Ha npumepe 6ensona. CTpoeHHe G-KOMILIEKCA.

BnusHue 3amectureneld B OEH30JIBHOM KOJbLIE HAa HANpaBiICHHE M CKOPOCTh PEaKIMA
3MEKTPOGUIBHOTO 3aMEIEHUS: OpMOo-napa-opUEeHTAHThl aKTUBUPYIOUINE U J1€3aKTUBHPYIOIIHE,
METa-OpUEHTAHTHI Ae3aKTUBUpYIoIIKe. BinsHue Ha yCTOMYMBOCTh G-KOMIUIEKCOB.
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Ankwmibenzonel.  CrocoObl  TONMydeHUs — alkuiaOeH30y10B.  (OCOOCHHOCTH — peakiui
ankunupoBanua no Ppuaento-Kpaprcy. Xumudeckne cBoiicTBa ankuiOeH3050B. BaxHeiimme
MpeICTaBUTENN: OEH30J1, TOTYOJI, KCUIIOJbI, KyMOJI, CTUPOJL.

Paszoen 2. «Memannopeanuueckue coedunenus. I anocenonpousgoousie. Cnupmul, ¢hernonvl,
npocmule 3¢upwvl»

2.1 Meraninooprannueckue COeIMHEHUS

PeaxtuB ['punsbspa. [loayueHre cnupToB ¢ UCMOJIb30BaHUEM peakThBa [ puHbspa

2.2 TanoreHonpou3BOAHbBIE

AJNKWT- YU aJNIWiIrajgoreHuabl. Peaknuu HYKJICO(QWIBHOTO 3aMEUIeHHS M OTIICTICHUS.
[lonartne HyKI€OWIBHOCTH M OCHOBHOCTH pEAareHTOB. BHUMONICKYISpHBIH MEXaHHU3M
HyKJIeopuiapHOTO 3amenieHus (Sn2). BnusHue otTnensHbIX (aKTOPOB HAa PEAKIUOHHYIO
CIIOCOOHOCTH TaJIOTEHONPOU3BOIHBIX: CTPOCHUE CyOCTpaTa, XapakTep yXOMsIIeld Tpymibl, CHuia
HYKJICOpUIHLHOTO  peareHra, mpupoja pactBoputens. Crepeoxumusi  peakmmii  Sn2.
MOHOMOJIEKYJISIPHBIN MEXaHU3M HYKJICO(UIHHOTO 3aMelIieHus. BiusHue oTaenbHbIX (akTOpoB
Ha PEaKIMOHHYIO CIIOCOOHOCTh TaJIOTE€HONPOU3BOJIHBIX: CTpOEHHE cyOcTpaTta, HpUpoaa
HyKJIeopunabHOro arenra u pacrsopurensd. Crepeoxumus peakuuit Sn1. Hanpanenue peaxumii
OTIIeTUIeHUs: mpaBwiia 3aiieBa u ['opmana.

ApomaTtuyeckue TajioreHonpou3BogHble. OCOOCHHOCTH CBSI3M YIIIEPOA-TAIOTEH U PEaKINU
3aMEIIECHNs] TaJoreHa. 3aMelleHWEe TajloreHa B aKTUBHPOBAaHHBIX M HEAKTUBHPOBAHHBIX
rajioreHapeHax.

2.3 Cnuptbl. DeHOIBI.

Onnoaromusie ciupthl. Kinaccudukanus n Homenkiaarypa. CriocoObl MoydYeHusl.

XuMmudeckue cBoiicTBa. Peakmmu HyKJICODUIBHOTO 3aMEIICHUs COUPTOB. Peakmun
ANMUMHUHUPOBaHUA. OKHUCIICHHE U IETUIPUPOBAHUE.

®enonbl. Knmaccudukanus n HoMeHkiarypa. CnocoOsl monmydeHus. Peakiun ruapokcu-
rpynmnbl. Peaknuu ankuiupoBaHUsT U alMWJIMpOBaHUSA. Peakuuu apoMaTHYECKOro sjapa:
rajJjoreHupoBaHue, HUTpOBaHUe, cynbpupoBanue, HUTpo3uposanue. Peakuus Konboe-I1ImutTa.

2.4 Tlpocteie 3HUpbl. DTOKCHUIBL.

CnocoOpl mosryueHusi. XUMHUYECKHE CBOMCTBA. Peakiuu paciieruieHus mpocThiX 3()HUpoB
rajoreHoBOJOpPOJOM: HampaBieHue peakuuil pacuierieHus. CUHTe3 3MOKCUA0B. PackpbiTue
SMOKCHIHOTO LHMKJIA.

Pa3zoen 3. «Anvoecudwi, kemonwl. Kapbonogvle KUCi10mul U UX QYHKYUOHAIbHBLE NPOU3BOOHDLE.
Aszomcooepoicaujue coeOuHeHus»

3.1 Anpaeruipl U KETOHBI

Crioco6bl mosTydeHusi. XUMHYECKHE CBOWCTBA. Peaknuu npucoenuHenus O-HYKI€O(PHIOB
(Boma, cnupThl, ankoroisaTel). Peakuuu ¢ N-HykiaeopuiaaMHu: MEXaHU3M HYKICOPHILHOTO
MpUCOEIMHEHUA-OTIIEIJICHUIHA TTpuMepe OeH3albaHUINHA (aMMHUaK, MEPBUYHBIE U BTOPUYHbBIE
aMUHbI, THUAPOKCUJIAMHUH, TuApa3unbl). Kero-eHonbHass Taytomepus. Peakuun o-
rajorenupoBanus. Peakuuss Kannuunmapo, ee mexanu3m. BoccTaHoBiieHHE 10 CHOUPTOB M
yIJIEBOAOPOOB.

3.2 KapOoHOBBIE KHUCIIOTHI.

OpHoocHOBHbIEe KapOoHOBbIe KucHoThl. Kiaccuduxamuss m HomeHkiatypa. CrocoObl
nonydeHus. Peakumum ¢ HykieoQUIBHBIMH peareHTamMu (aMMuak, crnupThl). Peakuus
sTepudUKamK, ee MexaHu3M. BoccTaHoBneHue.

3.3 OyHKIMOHATBHBIE TIPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT

OYHKIIMOHAJIbHBIE MIPOU3BO/IHBIE KapOOHOBBIX KHCJIOT: raJIOr€HaHT UPUIbI
(ammuIraNioreHu 1bl), AHTHAPHUIBI, CIOXKHBIC Y(PHUPBI, aMuzbl, HUTPWIbL CrocoObl MOTyUYEHHSI.
Peakuuu N- u O-auunupoBaHusi, UX MEXaHU3MbL. [ UIPOIU3: KUCTOTHBIA U OCHOBHBIM.

3.4 HutpocoennHeHus

Knaccudukanus u Homenknarypa. CriocoOsl nmosryueHust. XMMHUECKHe cBOWCTBa. Peakiuu
BOCCTaHOBJICHMUS.

3.5 AMuHBI
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Knaccudukarus u HoOMeHKIaTypa. XUMHUECKHUE CBOMCTBA. Peakiuu ¢ KUCIOTaMu, CTPOCHHE
conel. AunkunupoBaHue M auunupoBaHue. llomyueHue aua3zocOoeAMHEHMM  peakuMen
nuazotupoBanus. [IpumeHenne coneit OEH30AMa30HMS ISl CHHTE3a: TAJIOreHOOCH30J10B, (PeHoa,
aHM30J1a, THApa3uHa, OeH3071a.

4 O0beM y4eOHOH THCHHMILINHBI.

O0BbeM JUCHUTIINHBI
Bup yueOHoit paboTbl Axax, | Acip.
3E
4. 4.
OO0uas TPy10€eMKOCTb 1M CHUIITHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktuueckue 3ausrus (113) 0,89 32 24
JlabopaTtopusie paboTs (JIP) - - -
CamocrosiTeibHas padoTa 1,67 60 45
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
1,67
CaMocCTOsITENIbHOE U3YUEHHE PA3AEIOB IUCHUIIIMHBI 59,6 44,7
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OEHKOI

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«TexHnuyeckasi TepMOJIMHAMHUKA W TEMJIOTEXHUKA)

1 Heap aucuunjuHbl — chopMUpPOBaATH Y 00YUYAIOIMIUXCS YPOBEHBb MPOGECCHOHATHHOM
KOMIIETEHTHOCTH, TO3BOJIIOIIUNA C YBEPEHHOCTHIO MPUMEHSTh (DyHIAMEHTaIbHBIE OCHOBBI
TEXHUUYECKON TEPMOJIMHAMHUKHA M TPaMOTHO BbIOMpaTh paIlMOHATIBHBIA PEXUM SKCILTyaTalluu
000pyI0BaHUS XMMHYECKHUX TPOU3BOACTB MPH PEIICHUH OMPECIICHHON TEXHUYECKOH 3a1a4u.

2 B pe3yabTaTe H3ydyeHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI/KEH:

Obaaoame ClieNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VYK-1.1, VK-1.2, YK-1.3, IIK-3.1, I1K-3.2, [1IK-3.3, [1K-4.1, I1K-4.2, [IK-4.3.

3Hamu:

— Hay4YHYIO0 TEOPETUYECKYI0 0a3y TEIIOTEXHHKH, OCHOBHBIC TIOCTYJIATHI U (PYHIAMEHTAIbHBIC
3aKOHBI MPUKIIATHON TEPMOJUHAMUKHU.

Ymems:

— MPOBOJUTH KAa4eCTBEHHBIN YIIyOJICHHBI aHalu3 pexuma pabdoThl TEIIOTEXHUYECKOTO
o0opyoBaHus Ha mpeamer Hanbonee 3(h(HhEeKTUBHOTO HYHEPronoTpeOIeHuUS;

— OIICHUTh BEIIMYUHY JHEPro3aTpar KOHKPETHOTO HHKEHEPHOrO OOOPYIOBAaHHUS, UCXOJS U3
TEOPETUYECKOM MOJENM, Ha MPEeIMET IJOCTOBEPHOCTH M BO3MOMXKHOCTH MPAKTUYECKON
peanu3aium.

Braoemy:

— KOMIUIEKCHOM  METOAMKOM  OLEHKM  CTENEHUM  COBEPIICHCTBA  JHEProO-XMMHUKO-
TEXHOJIOTMYECKOM CUCTEMBI C TOUKH 3PEHUSI SHEPTOTEXHOJIOTUU, SKOJIOTUU U IKOHOMUKHU.

3 Kpartkoe cogep:xanue JUCUMILIHHbBI

Pasoen 1. Beeoenue. Ocnognvie nocmynramul u yHOaGMeHMAaIbHble 3AKOHbL PABHOBECHOU
MepMOOUHAMUKY. BblOop smanonusix npoyeccos npeobpasoeanus IHepeuU U eeujecmasa.

TepmonuHamuyeckue  mapamerpbl, GYHKIMM U (QYHKIHOHAIBI  PaBHOBECHOM
MaKpOCHUCTEMBI. Y CIIOBU€ XHWMHUYECKOTO pPaBHOBECHS MHOro(a3zHOW W MHOTOKOMIIOHEHTHOM
cucreMbl. O0benHeHHoe Beipaxkerne | u I Hauan kmaccuueckoil paBHOBECHON TEPMOJUHAMUKA
B T pepeHaibHOM U HHTErpalbHOM BH/JIE, 0COOCHHOCTH pean3allii B 3aMKHYTHIX ITpoLieccax
npeoOpa3oBaHus PHEPTUHM W BemlecTBa. Pacder W aHaMM3 OCHOBHBIX PAaBHOBECHBIX IMPOIIECCOB
CKaTus ra3oB B Kommpeccope. PacueT MUHMMaNbHBIX 3aTpaT YHEPIUU B MPOLIECCAX pa3/IeiICHHUs,
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OXJIQXKICHUS U OKIDKCHHS Ta30B. [loMUTpOmHBINA MpoIiecc, Kak 0000MAOIIMK MPOIece CxKaTUs
(pacumpeHusi) ra3oB, apoB U MApOTa30BBIX CMECEH.

Paszoen 2. Ananumuyeckuii annapam HepagHo8eCHbIX NPOYECCco8 NpeodPaA308aHUs IHEPSUU
u gewecmaa.

KonnuecTBeHnHas oleHKa JUCCUMATUBHON (YHKIIMH KaK Mepbl HEOOPaTUMOCTH TpoIiecca,
MPOTEKAIOIIET0 C KOHEYHOM CKOpPOCTBIO. OKCEpreTHYeCKMd METOJ aHajlu3a CTEeNeHU
COBEPILIECHCTBA YHEPTO-XUMHUKO-TEXHOJIOTMYECKON CHCTEMBI.

Teopust JIOKanTbHOTO pABHOBECHS OINMHCAaHUS HEOOpaTUMBIX TporeccoB. Cucrema
muddepeHIManbHbIX OaTaHCOBBIX YpPaBHEHHM MAacChl, SHEPTUU, SHTPOINUU U KHHETUYECKUX
COOTHOUIEHUM ISl OTKPBITOM MakKpOCHCTEMbl. AHATUTUYECKOE M YHUCICHHOE pEIICHUE ITHX
YPaBHEHUH JJIs1 ONIPEACIICHNS BEIUYHMHBI JIOKAJIbHON U MHTETPAIIbHOW JUCCUNAIIMU SHEPTUH TIPU
TEUCHHH BSI3KUX cpef, TepMoAu((y3nOHHBIX IMPOLECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMaX.
DKceprust CTallMOHAPHOTO OTOKA BEIIECTBA.

Paszoen 3. Tepmoounamuueckuii pacuem u aHaiu3 HEpaGHOBECHbIX NPOYECCOB CHCAMUS
(pacwupenus) 2a3o8, napos u Napo-2a308blX CUCHEM.

DKCepreTHYecKnii METOJ OLICHKM CTENEeHH COBEPIIEHCTBA IpOLEecca: OIMpeaeIeHUe
BenuuuHBI Kceprerrndeckoro KIIJ[ pesknma paGoThl yCTaHOBKH W IMOUCK MyTEH €ro MOBBIIICHUS
3a CUeT BHYTPEHHUX HEPrOPECypPCOB.

Pacuer dakTrdeckux 3aTpar 3HEPruu B MPOIeccax KOMIPEMHUPOBaHMS ra3oB (MapoB) Ha
OCHOBE WHTETPAIbHBIX OalaHCOBBIX ypaBHEHWW MAacChl, IIOJTHOW DHEPIHH, OJHTPOIHH,
KMHETUYECKOM M NOTEHLMAIBHOW SHEpPIruM, 3Kcepruu. KonmdyecTBEHHas OLEHKA BEIUYHMHBI
JUACCUNIALMA B OXJAXKIAEMOW U HEOXJAXIAEMOW CTYIIEHHM KOMIIPECCOPHOM YCTaHOBKHU.
DHEPro’KOHOMUYECKOEe 0O0CHOBaHUE 11€J1IeCO00Pa3HOCTH MHOTOCTYIIEHYATOr0 pekrMa paboThl
kommpeccopa. CpaBHUTENBHBIN aHaIH3 CIOCOOOB OXJIAXICHHS Ta30B (MapoB) B JE€TaHACPHBIX
YCTaHOBKAaxX M JPOCCENbHBIX YCTpoicTBax. Pacuer BennuumHbl H30TEpMHUECKOro 3ddekrta
npoccenupoBanus Jxoyns-ToMIicoHa Ha TpUMeEpPe MOJIENIHN HEUIEATbHOIO ra3a.

Pazoen 4. Tepmoounamuueckue OCHOB8bI 3IHEP2OPeCYpPcocOEpedCcenuss 6 XUMUUECKOU
MexXHOI02UU.

DHeprocOeperaronme CUCTEMbl B XUMHUYECKUX MPOU3BOACTBAX MPEBpAIICHUs SHEPTUH U
BEIECTBA. AHAJIU3 COMPSKEHHOW CUCTEMBbl, YTHIIM3UPYIOMIEH HU3KOMOTEHIUABLHBIE TEIJIOBbIE
pecypchl, Ha IPUMEPE XOJOAWIBHBIX MAIIMH U TEIIOBBIX HACOCOB.

Metoabl OIIEHKH SHEPropecypcoB HA OCHOBE MOHATHS dKcepruu. CHHTE3 TEXHOJIOTUN U
SHEPreTUYEeCKUX CUCTEM KaKk OCHOBHOM MPHUHIIMII SHEprocoepexeHus (Ha mpumepe Mpou3BOACTBa
aMMuaKa u ciaboil a30THOHM KUCIOThI). OCHOBHBIE POMBIIIUICHHBIE CXEMBI ITOTYYCHHSI X0JI0/1a U
TpaHnchopmauu TeIuIa. CpaBHUTENBHBIN TEXHUKO-D)KOHOMHYECKUI aHanu3
napoxomiipeccuoHHBIX (IIKXM) u Tenaoncnoap3yonmx X0n0AnIbHbIX MaIIiH.

4 O0beM yueOHO# JUCUMIIJIMHBI

N O0beM THCHMILINHBI
Bup yueOHoit padoThl 3E AKaL 4 Acip. 4

O01masi Tpy10eMKOCTb JUCUMIIJIHHBI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUUECKON TOATOTOBKH 0,44 16 12
CamocrosiTesibHas padora: 2,12 76 57
CamocTosiTeTbHOE U3YUSHHUE Pa3/iesioB 2.12 76 57
JUCIUIIMHBI
Bua konTpoJs:
IK3aMeH 1,0 36 27
KonraktHas ~ pabotra —  mpoMeEKyTOUYHas

0,4 0,3
aTTecTanus 1,0
[ToaroroBka K 3K3amMeHy 35,6 26,7
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Buja uToroBoro KOHTpOJIs: ‘ JK3aMeH

AHHOTanuA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«DPuznueckass XuMHs»

1. He.]]b AUCHMIIJIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIIPaBJIAIOMIUX XOAOM

XUMHYCCKOro mpounecca, 1moxKa3aTrb o0yactu MNPUITOKCHUA O3THUX 3aKOHOB W HAYYUTH CTYJICHTA
TpaMOTHO NMPUMCEHATH HUX IPU PCIICHHHU KOHKPETHBIX TCOPCTHYCCKUX W IMPAKTUYCCKHUX 3aaad,
IMOHATH OCHOBHLIC KMHCTUYCCKHUEC 3aKOHOMCPHOCTH MPOTCKAHUA XUMUYCCKUX MTPOLIECCCOB U POJIb
KaTtajiu3a ajis XHMHYSCKON TEXHOJIOTHH.

2. B pesyabTrare n3y4eHusi AUCHHUIIMHBI 00y4aKOLIUIICA JOJIKEH:
Obnadamye cneaylouMMU KOMIIETEHIMSIMA U MHIUMKaTopamMu ux poctmkenus: YK-1.1; VK-

1.2; YK-1.3; TIK-3.1; [1IK-3.2; I1K-3.3; [1K-4.1; I1K-4.2; I1K-4.3

3name:

OCHOBHBbIE 3aKOHBl (DU3MYECKON XUMHUHM, B3aUMOCBSI3b (U3MUECKUX M XUMHYECKHX
XapaKTEpUCTHUK IPOLECCa;

NyTH ONpEeACNCHUS BAXKHEHIIMX XapaKTEPUCTHK XHUMHUYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHS], PABHOBECHOTO BBIX0JIa IPOAYKTA, CTENIEHU MPEBPAIICHNUS UCXOIHBIX BEIIECTB) U
BIIMSIHUS PA3TUYHBIX (AKTOPOB Ha CMEIIEHHE XMMUYECKOT'O PaBHOBECHS;
TEPMOJMHAMHYECKOE ONMCAHUE CBOMCTB MJICANIbHBIX U HEUJICATBbHBIX PACTBOPOB, OJIXObI K
HaXO0KJCHUIO MapUHAIBHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpA.

TEOPHIO TAIbBAHUYECKUX SIBJICHUM;

TEOPUM KUHETUKH, IYTH TEOPETHYECKOI0 pacyeTa CKOPOCTEH XWMHUYECKUX pEakuuil u
OTpaHUYEHUS B IPUMEHUMOCTH PaCUETHBIX METO/OB;

OCHOBHBIE Y€PThl TOMOT€HHOTI'0 ¥ TETEPOTrE€HHOT0 KaTajln3a, IPUYUHbI yCKOPEHUS XUMUUECKOT O
npolecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemeu:

MPUMEHATh TEOPETUYECKHE 3HAHUS W OKCIEPUMEHTAJIbHBIE METOABl HCCIICIOBAHUS
(u3nUecKoil XMMHUHU TIPU pelIeHUH NMPo(ecCHOHANBHBIX 3a/1a4;

MPEICKa3bIBaTh U HAXOJUTH ONTUMAIBHBIC YCIOBUS MPOBEACHHS XMMHYECKOTO Tpoliecca ¢
[EJIBIO TTOTYUYEHUS MaKCUMaTbHO BO3MOYKHOTO BBIXO/1a MHTEPECYIOIIETrO MPOIYKTa,
MIPOBOJIUTh AHAJU3 M KPUTHYECKH OIICHUBATH IOJYUYEHHBIC SKCIEPUMEHTAIbHBIC JTaHHEBIE,
00001aTh U 1e1aTh 000CHOBAHHBIE BBIBOJBI HA 0a3€ MPOBEICHHBIX OIBITOB.

NPUMEHSTh TEOPETHUECKUE 3HAHUS M JKCIEPUMEHTAIbHBIE METOABI HCCIIECIOBAHUS
(GU3UYECKON XWUMUW JJIsl pEIICHUS BOMPOCOB, BO3HUKAMOIIMX TMPH H3YUYCHUU KUHETUKH
XUMHYECKHUX PEaKIUid;

MPOBOANTh aHAIM3 M KPUTUYECKU OIICHUBATH IMOJIYYCHHBIE SKCIIEPUMEHTAIILHBIC JTaHHBIC,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEICHHBIX OIBITOB.

Braoems:

KOMIIJICKCOM COBpeMeHHBIX TGOpGTH‘-I@CKI/IX METOA0B q)HBHHGCKOﬁ XUMHUHU JIA pemeHI/m
KOHKPETHBIX HCCIIEIOBATEIbCKUX 33]1a4;

HaBbIKaMH OHpe,Z[G.HeHI/ISI COCTOAHUA paBHOBeCI/IH nu CaMOHpOI/ISBOJII:HOFO HaHpaB.HeHI/ISI
XUMHYECKOTO MPOIIECcca;

3HAHUSMH OCHOBHBIX 3aKOHOB (DPHU3MYECKOM XWMHUH [IJISI COJIEPKATEIBHOW WHTEPIpEeTaIluu
TEPMOJIMHAMUYECKUX PACUETOB;

METONAMM OIPEICIICHNs IMOpSAAKA U CKOPOCTH PEaKLUHU, YCTAHOBIEHUS JUMUTHUPYIOLICH
CTaJIM1 U MEXaHW3Ma N3y4aeMOl XUMUYECKOU pPEaAKIINH;

HaBBIKAMHM  COCTaBJICHHMS  TallbBAHMYECKUX  DJIEMEHTOB JUIsl  IIEJIe  ONpeesICHHs
TEPMOJIMHAMUYECKUX XapAaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIETyEMOM pEeaKInu;
3HAHUAMHU OCHOBHBIX 3aKOHOB XHMH‘-IGCKOﬁ KHMHCTHKH, BJIUAHUA paanqulx q)aKTOpOB
(Temmeparypsl, JaBICHUS, KaTaIM3aToOpa) Ha CKOPOCTh XMMUYECKON PEaKITUH.
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3. Kpartkoe cogep:xanue TUCUMIIIMHBI

Pa3zoen 1. Xumuueckas TepMOAMHAMHKA

1.1.  IlepBblif 3aKOH TEPMOAMHAMUKHU

TepMoauHaMUUECKHE CUCTEMBbl U TEPMOJMHAMHYECKUE TapamMeTpbl. JKCTEHCUBHbBIE U
WHTCHCUBHBIE CBOWCTBAa CHUCTEMBI. TepmMoauMHaMHYecKUil mnpouecc. DYHKIMU COCTOSHUSA U
¢yHKIMU Tporiecca. BHyTpeHHsIsI SJHEPTUsl U SHTANbIUS, UX cBoiicTBa. Temora u pabora Kak
dbopmbl mepenaun >Hepruu. PaboTa pacmmpeHus raza W moJsiesHas padbora. DoOpMyITUPOBKH
MEPBOro Hayala TEPMOAMHAMHKHU. B3aMMOCBS3b TEMJIOTHI, pabOThl U W3MEHEHUS BHYTPECHHEU
SHEPruu B U30XOPHOM, M300apHOM U M30TEPMHUUYECKOM Mpolieccax. TenaoeMKocTh BellecTBa —
M30XOpHAasI WM U300apHasi, MOJISIpHasi, yaelbHast. TernnoeMKoCTh UIeadbHbIX Ta30B, B3aUMOCBSI3b
MoJIsIpHBIX TermoeMkocTert Cp u Cy uaeanpHoOro ra3a. TermmoBoit 3¢ pexT XuMuueckoro mporecca.
OcHoBHOE cTanAapTHOE cocTosiHNE. CTaHAaPTHBIC SHTATBITHHA 0O0PA30BAHUS M CTOPAHUSI BEIIECTB.
[Ipumenenue 3akoHa ['ecca Ay BBIYMCICHUS TEIJIOBBIX 3(PPEKTOB XUMUYECKUX U (UZHUKO-
XUMHUYECKHX TMpoueccoB. CBsi3b TEIIOBBIX 3(PQEKTOB MNPH MOCTOSIHHOM O0O0bEeME U IpH
MOCTOSIHHOM JIaBJICHUH.

1.2.  Bropoii 3aK0H TEpMOINHAMUKH.

CaMonpoun3BoJIbHBIE U HECAMOIIPOU3BOJIbHBIE, 00OpaTUMBbIE U HEOOpAaTHUMbIE, PABHOBECHbBIE
(KBa3MCTaTUYECKNE) W HEpaBHOBECHBIE TMpolecchl. @DOpPMYIUPOBKH BTOPOrOo Hadyala
TEPMOJMHAMHUKHU. DHTPONUS KaK KPUTEpUN HANPaBIEHHOCTH CaMOMPOM3BOJIBHBIX MPOIIECCOB U
paBHOBECHS] B M30JMPOBAHHBIX CHUCTEMax. 3aBUCHUMOCTb 3HTPONHUHU BEIIECTBA OT MapaMeTpOB
COCTOSIHUS (TeMIepaTyphl, AaBlieHus, oobeMa). PacueT M3MEHEHHs SHTPONHMHM B Pa3TUUHBIX
Mpolieccax, CBSI3aHHbBIX C U3MEHEHUEM COCTOSIHUS UJI€aIbHOTO ra3a, a TAKXKE YHCTBIX TBEPABIX UITU
)ugkux BemiecTB. OObenuHeHHoe ypaBHeHue I w Il 3aKOHOB TEpPMOIWHAMHKH. DHEPTHUS
lenbMromnbiia u SHeprus ['m66ca Kak KpUTEPUH HAMPABICHHOCTH IMPOILIECCOB U PABHOBECUS B
3aKPBITHIX CHUCTEMax. XapakTepucTHIeCKrue GyHKIMK. PacueT n3aMeHeHUI CTaHIapTHRIX YHEPTU
['n66ca u 'enbMrosbiia B XUMHUYECKUX PEAKIUSAX MIPU Pa3IMYHBIX TEMIIEPATypax.

Cucrembl TMEPEMEHHOIO COCTaBa. YCJIOBHS paBHOBECHUS M CaMOIPOU3BOJIBHOTO
MPOTEKaHHUs Mpolecca B CUCTEMaX MEPEeMEHHOI0 COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MarepuanbHbiii 0aaHC XUMHUYECKOW pEaKIMH, CTEIEeHb NPEBPAIICHUS, XUMHYECKas
nepeMeHHas. YpaBHEHHUE M30TEPMbl XMMHUYECKOW peakuuu (u3otepmbl Bant-I'odda). Ananus
YpaBHEHUS M30TE€PMBbl [UIsl OINpEAeTCHUs HampaBlIE€HUS CaMOIMPOU3BOJIIBHOTO MPOTEKAHUs
XUMUYECKOH  peakiuu  OT  JaHHOTO  KCXOJHOTO  (HEPaBHOBECHOTO)  COCTOSIHHSL.
TepMoanHaMuyeckass KOHCTaHTa XHMHUYECKOIO PAaBHOBECHUS U OMIHMPUYECKHE KOHCTaHTHI
xummuaeckoro paBHoBecus (Kx, K, Ko, Kp), ypaBHeHUS UX CBS3HM ISl peakiuu B HAeaIbHOU
razoBoi cMecu. CMeENIeHNe XMMHYECKOTO PaBHOBECHS MPU M3MeHeHUHU obmero nasieHus (T =
const) u pu goOaBieHuu B cuctemy uHeptHoro rasa (T = const, P = const).

BnusiHue temmeparypbl Ha KOHCTAaHTY XMMHUYECKOTO paBHOBECHS, ypaBHEHHUS U300aphl U
M30X0PBl XUMUYIECKOM peakiuu. Pacder cpeqHero 1 HCTUHHOTO TEII0BOTO 3 eKrTa XUMIUIEeCKIX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMHYECKON KOHCTaHThI paBHOBECHS OT TeMreparypsbl. Pacuer
KOHCTaHT PaBHOBECHSI XUMHUYECKHX PEAKIMI M3 CTaHJAPTHBIX TEPMOJAMHAMUYECKUX (PYHKIMN
BElIEeCTB. BhIuncieHne KOHCTAHT PaBHOBECHSI XMMHUECKUX PEAKIMI MO CIPaBOYHBIM JaHHBIM O
KOHCTaHTaX PaBHOBECHS PEAKIIMI 00pa30BaHUsl COCTUHEHUI U3 MPOCTHIX BEUIECTB.

Pazoen 2. ®azoBbie paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMaxX

2.1. ®a3oBbie mepexoanl M (a3oBas auarpaMMa COCTOSIHHS IS OJHOKOMITOHEHTHBIX
CUCTEM

da3a, KOMIIOHEHT, YUCIO cTerneHel cBoboxawl. IlpaBunmo ¢a3z I'mbb6ca. I[Ipumenenue
npaBuia ¢da3 ['mb6ca st aHanm3a (Ha30BBIX PAaBHOBECHM B OJIHOKOMIIOHEHTHBIX CHCTEMax.
Jlmarpamma COCTOSTHUSI OJHOKOMITOHEHTHOH CHUCTEMBI, €e¢ (a3oBbIC MO, JIMHUA U TPONHBIC
TOYKH, BBIpAXKAIOIIUE COOTBETCTBEHHO OJHOGa3HOe, NByx(ha3zHoe M Tpex(azHOe PaBHOBECHS.
Haceimmennsiit nap, TemneparypHasi 3aBUCMMOCTh JaBJIEHUSI HACBIIIEHHOTO napa. Kputnyeckas
TOYKA, KPUTHYECKOE COCTOSIHME BEIECTBa, €ro OcCOOeHHOCTH. YpaBHeHue Kirameipona.
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PaBHOBecust ¢ rasomoil (a3zoit, ypaBHenue Knaneiipona-Kiaysmyca mms omwcaHusi JTUHUN
UCTIApeHUs U CyOIMMaIi, UCTIOIh3yEeMbIe TOMYIIECHUSI.

2.2. Onpenenenne TepMoAMHAMUYECKUX (QYHKIMH mporiecca ¢pa3oBOro rnepexosia

[Ipumenenne  ypaBHenuss  Kianeiipona-Knaysmyca st pacuera  M3MEHEHHS
TePMOAMHAMHYECKUX (QYHKIHMH mpu (a30BbIX MpeBpalleHUsX. B3auMocBsA3b SHTAIBNUN
TIJIABJICHUS, UCTIAPEHUS U BOSTOHKU B TPOMHOW TOYKE.

Pazoen 3. TepmonuHamMudeckas TeOpHs paCTBOPOB

3.1. OcHOBBI TEPMOAMHAMUKH pacTBOPOB. IlaprinanbHble MOJIbHBIE BETUYUHBI

Knaccudukanum pactBopos. [laprinanbHbie MOISIpHBIC BETHMYUHBL. YpaBHeHus [ mb0Oca-
Hiorema (BbIBOA U aHanu3). MeTopl onpeneieHus NapluyuaibHbIX MOJISPHBIX BEIHMYHUH (METOJ
KacaTeJNbHBIX U METOJl 0Tpe3KoB). TepmonHamMuyecke PyHKIIMH CMEIIEHHUS.

3.2. TepMoguHaMUYECKOE OMMCAHUE UCATBHBIX U HEUACAIBHBIX PACTBOPOB

WNneanpubie  (COBEpIIEHHBIE) pacTBOPhL. XWUMHUYECKHW TMOTEHIMAT KOMITIOHEHTA
UeanbHOTO pacTBopa. TepMoanHaMuyeckue (PYHKIMHM CMEIICHUsS ISl HICATbHBIX PACTBOPOB.
PaBHOBecue "waeanbHBIH pacTBOp-map", 3akoH Payns, rpaduyeckas WHTEpHpeTanusi 3aKOHA
Payns. HemneanbHbie (peanbHbI€) pacTBOPHI, OJIOKUTEIbHBIE U OTPUIIATEIbHBIE OTKIOHEHUS OT
uneanbHocTH (OT 3akoHa Paymst). Pacder akTMBHOCTEH M palnMOHAIBHBIX KO3(PPHUIIMEHTOB
AKTUBHOCTH KOMIIOHEHTOB PacTBOpA.

3.3. KonnuratuBHbIE CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJNETYYUX BEIIECTB B JIETYYEM
pacTBopuTeIe

KonnuratuBHble cBoMCTBa pa30aBIEHHBIX PACTBOPOB HEJIETYYHX BELIECTB B JIETYYHX
pacTBopUTENSIX (MOHUKEHUE JAaBICHUS HACBHIIIEHHOrO Mapa PacTBOPUTEINS HAJl PaCTBOPOM IO
CPaBHEHHMIO C YUCTHIM PACTBOPUTEIIEM, TOBBILICHHE TEMIIEPATyphl Hauajia KUIICHHsI U IOHUKEHHE
TEMIIEpaTypbl Hayana OTBEpICBAHUS pacTBOpOB, OCMOTHYECKOE JTaBJICHUE).
O0yIMOoCKONUYecKkas U KPUOCKONMMYECKasi KOHCTaHThl pacTBopuTensa. OcMOC, OCMOTHYECKOE
JaBJeHHe, OOpaTHBIM ocMmoc. Mcmonb30oBaHWE KOJUTUTATUBHBIX CBOMCTB JUISL OMpEeNIeHUs
MOJIIPHOW MaccChl, CTETICHH JUCCOLUAIIMU HIIM CTETIEHHU aCCOLIMALU PACTBOPEHHOT'O BEIIECTRA.
Pa3zoen 4. ®azoBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMax

4.1. PaBHOBecCHE KUK PACTBOP - HACBILLEHHBIN I1ap» B IByXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMbl  «IAaBIEHUE-COCTAB»,  «TEMIIEpaTypa-cocTaB», «COCTaB  Mapa-CoCTaB
KUAKOCTU» JUIsI WJCAbHBIX M HEUJCalbHBIX pacTBOpoB. [IpumeHeHue mpaBmwina ¢asz K
HCCieIoBaHMI0 aAuarpamMM. 3akoHbl [nb60ca-KoHoBanoBa. A3eoTpomnus, TEPMOIUHAMUYECKOE
ycioBHe ToUku azeotpomna. [IpaBuiio peryara. ®u3nNKO-XUMHUYECKUE OCHOBBI PA3EICHUS XKUIAKUX
cMeceil MeTo1aMU MEPETOHKU U peKTU(UKAIIIH.

4.2. PaBHOBECHE «KUIKOCTb-TBEPA0E» B JIBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuii aHanu3, KpUBBIE OXJAXJEHHUs, IMOCTPOCHHE AHArpaMMbl IUIABKOCTU IO
KpUBBIM oxJIaxaeHuss. CHCTeMbl € OTrpaHWYEHHONM M HEOrpaHWYEHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMH. J[narpaMMbl MJIaBKOCTH U30MOP(PHO KPUCTAILTU3YIOUIUXCS
BelecTB. JluarpaMMmbl IJIaBKOCTH CHUCTEM C OrPAaHUYEHHOM pPAacTBOPUMOCTHIO B TBEPAOM
COCTOSIHMM. OBTEKTUYECKOE W MEPUTEKTHYECKoe paBHOBecusa. OmpeneneHue cocTaBa
IBTEKTHUYECKON KHUIKOCTH MOCTPOEHHEM TpeyroibHuka Tammana. IIpumenenue mpasumia (a3
['u60ca k uccnenoBannio PazoBbIX PABHOBECHIA.

Pazoen 5. Xumudeckass KHHETUKA

5.1. ®opmanbHasi KHHETHKA

OcHoBHble TOHATHS (OPMATBHOW KHHETHKU: CKOPOCTh XHUMHYECKOW pPEaKIIHH,
MOJIEKYJISIPHOCTh, YaCTHBIM W OOImMi mopsok. OCHOBHOM TOCTYJAT XUMHUYECKON KUHETHKH,
KHMHETUYECKOE YpaBHEHUE CKOPOCTU peakiuu. KOHCTaHTa CKOPOCTM XMMHYECKOM peakivH,
Ppa3MepHOCTh KOHCTAHTBI CKOPOCTH. MeTOoIbl ONpeAeICHUsI CKOPOCTEN XMMUYECKUX PEAKLIHIA.

Kunernka mpocTeix U (OpMambHO TPOCTHIX OJHOCTOPOHHUX TOMOTECHHBIX DPEaKIIHA.
Peakuuu nepBoro, BToporo u Tperbero nopsakos. Juddepennuanbuas u mHTErpajibHas Gopmbl
KMHETUYECKUX ypaBHEHUM, KMHETHYECKUE KpHBbIC. JIMHEIHOE MpeicTaBlieHne KUHETHUYECKHX
KPUBBIX I PEaKUUW pa3audHbIX MOpsAAKoB. Bpemsa mnomynpeBpanieHus. Peakium HyiaeBoro
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nopsiaka. Meton u30bITka (M3omsanuu) OcTBajibAa ONpPENENeHHs YacTHBIX IOPSJIKOB IO
COOTBETCTBYIOLIEMY peareHty. [uddepeHnmanbabple U WHTETPajJbHBIE METOJbI ONpeAeICHUs
NOPSIIKA PEAKIINH.

5.2. BiugHue TemnepaTypbl U HaIM4YUs KaTalu3aTopa Ha CKOPOCTh XUMHUUYECKOHM peakliuu

BnusHue temnepaTypsl Ha CKOPOCTb XMMUYECKOM PEAKIMM, MPHOIMKEHHOE IMPABUIIO
Bant-T'odpda. VYpaBHenune Appenuyca B JudQepeHIHaTbHOR M HHTErpalibHOM  (opme.
O¢dexkTuBHAs SHEpPrus AaKTMBALUU M IPEIIKCIOHEHIMATIbHBI MHOXHUTEIb, METOJbl HX
OIpeENIEHUs U3 DKCIIEPUMEHTAIbHBIX TAHHBIX.

OCHOBHBIE 3aKOHOMEPHOCTH KaTaJUTUYECKUX peakuud. BiusHue katanuszaTopa Ha
TEPMOJMHAMHYECKHUE U KHHETUYECKHE NTapaMeTPhl pEaKIUu.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bun yuebnol paboThl 3E Axap. 4. Actp. .
OO61mast TpyA0€MKOCTh UCIIUTIITNHBI 5,0 180 135
KonTakTHas padoTa — ay1iuTOpHbIE 3aHATHS: 2,225 80 60
Jleknun 0,89 32 24
[paktuueckue 3ansatus (I13) 0,445 16 12
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTeibHas paboTa 2,775 99,8 74,85
[ToaroToBka K 1a00paTOpHBIM padoTam 45 34
KoHTakTHas camocTosTenbHas paboTa 2,775 - -
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 54,8 40,85
Buabl koHTpOJIA:
3auer - 0,2 0,15
KoHTtakTHas paboTa — MPOMEKYTOUYHAS aTTECTAIIHS - 0,2 0,15
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpoueccsl 1 anmMapaTbl XMMHYECKON TEXHOJIOTHI

1. lleap AMCHMNIJIMHBI - BMECTE C AMCHUINIMHAMHU OOIIEH XHMHYCCKOM TEXHOJIOTHH,
XUMHYECKMMH TpOIlecCaMd M peakTopaMd U JPYIMMH, CBs3aTh OOIICHAYYHYIO H
OOIIENH)KEHEPHYIO TOJrOTOBKY XHMHKOB-TEXHOJOTOB, YTO HEOOXOAMMO TIPH TOATOTOBKE
0akamaBpoOB MO JAHHOMY HANpPaBICHUIO ISl HAyYHO-MCCIIEAOBATEIBCKOM M TNPaKTHYECKOU
paboTHl HA IPEATIPUATHSIX.

2. B pe3yJbTaTe H3y4YeHUs] TUCHUILINHBI 00y4aI0IIMIACH OJIZKEeH:

O06nanath CaeAyOIMMH KOMIIETEHIIUSIMH:

VK-1.1, YK-1.2, YK-1.3; IIK-3.1, TIK-3.2, I1K-3.3.

Buame:

- OCHOBBI TeOpI/II/I nepeHoca I/IMHy.HBCB., TCI1J1a 1 MacCcCHI,

—  TPUHIUIIBI PU3UIECKOTO MOJICTUPOBAHUS TIPOIIECCOB;

- OCHOBHBIC ypaBHeHI/I}I ABUXXCHUA )KHHKOCTeﬁ; OCHOBBI TGOpI/II/I Tennonepe;[aqn;

— OCHOBBI TEOPHUH Maccollepeladyd B CHCTEMax CO CBOOOJHOW M HEMOJBIKHOW TpaHHIIEH
pazzaena das;

—  THUIIOBBIE MPOIIECCHl XUMHYECKOW TEXHOJIOTHUH, COOTBETCTBYIOIINE ammapaThl U METOJIbI UX
pacuera;

—  METOBI HOCTPOCHUS IMIUPHUIECCKUX U TEOPETUUECKUX MOJICTIEH XUMHUKO-TEXHOJIOTHICCKUX

MPOLIECCOB.
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Ymemw:

—  OINpEAeNsATh XapaKTep JBUKCHHUS KUIKOCTEH U Ta30B;

—  ONpeneNsiTh OCHOBHBIE XapaKTEPUCTUKHU TPOIIECCOB TEIIO- M MacCoIepeIauu;

—  pacCUMTHIBATH MapaMeTPhl U BBIOUPATH anmapaTrypy sl KOHKPETHOTO TEXHOJIOTUYECKOTO
nporiecca;

—  pacCUMTHIBaTh OCHOBHBIE XapaKTEPUCTHKU XHMMHKO-TEXHOJIOTHUYECKOTO IMpollecca,
BBIOMPATH PAIlIOHATLHYIO CXEMY.

Braoemsy:

— METOJaMH TEXHOJIOTUYECKHX pPAaCYCTOB OTICIBHBIX Y3JIOB M JIETalleil XHMHUYECKOTO
000pyaOBaHNUS;

—  HaBBbIKaMH MTPOEKTUPOBAHMS THIIOBBIX alllapaToB XMMHUYECKOW POMBIIIJICHHOCTH;

— METOJaMH  OMNpEACTCHUS  PAHOHAIBHBIX  TEXHOJOTUYECKUX  PEKHUMOB  pabOTHI
000pyI0OBaHUA.

3. Kpartkoe coagep:xanue JUCUMIJIMHBI.
Pasoen 1. I'uopoounamuueckue npoyeccvl u annapamuvl XumMuieckou mexHoI02Uu.
1.1. BBenenue B qucuuiuinHy. OCHOBHBIC MOHSTUS U ONIPEACICHUS.

[Tpenmer nucrtummunb! «IIporeccs! n anmapaThl XUMHUYECKON TexHonoruny. Knaccuduxanus
npoueccoB. HenmpeprlBHBIE U IEpUOAUYECKUE, CTALIMOHAPHBIE H HECTALIMOHAPHBIE IPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH TMPOLIECCOB W OOIIME MPUHIUIBI pacyera amnmapaTroB
XMMHUYECKON TEXHOJIOTHH.

Kunkoctrn u rasel. Knaccudukanus skuakocteil. MpmeanpHas xuakocTh. KamenbHble u
ynpyrue KkuakocTh. Cuibl, IEUCTBYIOIIME B JKUAKOCTHU: MAacCOBBIE W IOBEPXHOCTHBIE.
HanpspxeHus B )KMIKOCTSAX U Ta3ax (TaHTeHIMATbHbIE 1 HOpMaJIbHBIE). CBOHCTBA KHUIAKOCTEH.

Mopenb HenpepbIBHOM cpeabl. [ToHsTHE (HU3NIECKOTO AIEMEHTapHOTO 00beMa.

1.2. OcHOBBI TEOpUU TIEPEHOCA.

OCHOBBI TEOpUHU SIBIIEHUI NEpEeHOca: aHAIM3 MEXaHU3MOB, MOJEIUPOBAHMS U pa3padOTKU
0000IIEHHBIX METOIOB pacyeTa IMIPOMEXaHNUYECKUX, TETJIOBBIX U MACCOOOMEHHBIX MTPOLIECCOB U
annaparoB. (DOEHOMEHOJIOTMYECKHE 3aKOHBl IIEPEHOCA HMITYJIbCA, MacChl W DHEPIHUU.
MonexkynspHblii W KOHBEKTHBHBIM mepeHoc. OOIMe 3aKOHOMEPHOCTH THIPOAWHAMHKH,
TEIUIONEPEIauy U Macconepenadu. B3auMocBs3b 3TUX POLECCOB B TPOMBIIIJICHHOM aIlaparype.
Ponp siBiieHni nepeHoca Npyu XMMUYECKUX IIPEBPALLECHUSX.

MarepuasnbHble U 3HEpreTuyeckue (TEeIIoBble) OalaHChl; OIPEIEeICHIE MAaCCOBBIX TOTOKOB U
DHEPreTUUECKUX 3aTpaT. YCIIOBUS paBHOBECUS M OINPEAEICHUE HAIPaBICHUS IPOLIECCOB
nepeHoca. OOl BU ypaBHEHUIl CKOPOCTH HPOLIECCOB; ABMKYIIUE CHJIBI U KUHETUYECKHE
k03P puureHTsl. JIuMuTHpYIOMe CTa un.

1.3. I'mapocraTuka.

Huddepenumansaple ypaBHeHHs paBHoBecus Oinepa. Ilokosimasicss XHIKOCTb O[T
JIercTBUEM CUibl TsbKeCTH. OCHOBHOE ypaBHEHHE TMAPOCTATHKH. IIpakTHdeckue NmpUIIOKEHUsS
OCHOBHOT'O YPaBHEHUS TUAPOCTATUKH.

1.4. 'magponuHamuka.

bayanc cuit pu IBMYKEHUH BSI3KOM HEC)KMMAEMOU KMAKOCTHU. Y paBHEHHE HEPA3PBIBHOCTU
(crutormrHOCTH) TTOTOKA. Y paBHeHHe HaBbe-CTokca 1 ero GU3HUYECKU CMBICIL.

[MonoOHoe mnpeoOpa3oBanue ypaBHeHuss Habe-CTokca. be3pasMepHble mepeMeHHBIE -
KpUTEPUHU THUAPOAMHAMUYECKOTO noaodus (Ditnepa, PeitHonbaca, @pyaa, TOMOXpPOHHOCTH), HX
¢du3nueckuii CMbICHT; TapaMeTpruecKue Kputepun. KpurepuanbHoe ypaBHEHUE ABHKEHHS BA3KOM
KUJKOCTH.

VYpaBHeHue aBUWKeHUs Oilepa. DHepreTMdyeckuid OajaHC CTALMOHAPHOTO JIBUIKCHUS
UJICaIbHOM KUJKOCTH. YpaBHeHHE bepHymu Ui uaeanbHOM M pealbHOM KUIAKOCTH. Ero
NpaKkTUYeCKHe MPUIIOKEeHUs (McTedeHue >xuakocteil, TpyOka Iluro-Ilpanarns). [IpuHuummns!
U3MEpEHUsi  CKOpOCTell M pacXolOoB  JKUIKOCTH  JAPOCCENBbHBIMH  IpubopamMu U
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HEBMOMETpUYeCKUMHU TpyOkamu. OrmnpeneneHue pacxofOB MPU HUCTEUEHUU KHUIKOCTEH uepe3
OTBEPCTHS WM HACAIKU.

['uapoarHAMUYECKHE PEKUMBI JBHKEHUS KUIKOCTEH: TaMUHAPHBIA U TypOYJICHTHBIN.

Uucno PeitHONbICa M €r0 KPUTHYECKHE 3HAaYeHUA. MeEXaHHU3Mbl JIAMHUHAPHOIO H
TypOynenTHoro tedenuil. [lonstue typOynentHoctu. [lpencraBieHus o ruaApoIMHAMUYECKOM
MOTPAHUYHOM CJIO€ TP TEYCHHH 10 TPyOaM U KaHaIaM U IPpH OOTEKaHHUH Tel.

Pacuer nuamerpa TpyOOIPOBOIOB U alapaToB; BEIOOP CKOPOCTEH OTOKOB U ONTUMAIBHOTO
IraMeTpa TpyOOoIpoBOIOB.

Pacnpenenenne ckopocteil mo paauycy TpyObl MOCTOSHHOTO CEYEHMsI MPH JaMHUHAPHOM
CTallMOHAPHOM TE€UEHUHU.

Teuenne B TpyOax m kaHamax. Omnpeaensroniuii MONepeuHblidi pa3Mep MOTOKa B KaHalax
POM3BOJILHON (POPMBI: TUAPABINYECKHH panyc, SKBUBAJICHTHBIA JHAMETP.

I'mapaBauyeckoe COMPOTHUBIIEHUWE MPU TEUCHUHU KUIKOCTEH W ra3oB. Pacdyer moreps Ha
Tperne (ypaBHenue J[lapcu-BelicOaxa) m Ha MecTHbie conpoTuBieHHS. COOTHOIIEGHUS U
HOMOT'PaMMBI JUIsl pacueTa Ko3(ppuirienTa TpeHus. 3aBUCUMOCTH MEX/1y pacXol0M U IepenaaoMm
nasieHus. Pacder Hamopa Ui mepeMelieHHs JKMIKOCTEH uepe3 CUCTeMy TpyOOmpoBOAOB H
arnmaparos.

1.5. Ilepemenienne >KuKOCTEN.

[lepemernieHne XUAKOCTEH C TMOMOIIBIO MAIIWH, TOBBIIAIONUX AaBieHHe. OObeMHBIC
(mopIIHEeBbIe, POTAIIMOHHBIE U Jp.) U AUHAMUYecKue (IIEHTPOOEIKHBIC, OCEBBIC U JIP.) HACOCHI.
OcHoBHBIE TapaMeTpbl pabOThl TUAPABIMYECKUX MAIIMH: I[POU3BOIUTENBHOCTh, HAIoOp,
MoiHocTh, KIIJI.

Pacuer Hanmopa u moTpeGiseMoil MOITHOCTH; TOx00p ABUTATENs K Hacocy. OmpeaeneHue
JIOTTyCTUMOMU BBICOTHI BCACBHIBAHMS. SIBJIEHHE KaBUTALUU U €r0 MPEJOTBPAILCHHUE.

OcobeHHocTH pabOThI, COMOCTABICHUE M 00JIACTH TIPUMEHEHHUSI OCHOBHBIX THUIIOB HACOCOB -
IIEHTPOOEKHBIX, MOPIIHEBBIX (IUIyH)XXKepHbIX) W Ap. CBsa3p Hamopa, moumHoct u KIIJ ¢
MIPOU3BOUTEIHPHOCTBIO (XapaKTEpPUCTHKKU HacocoB). PaboTa HAacocoB Ha ceTh W WX BHIOOP;
perynupoBaHHUe POU3BOAUTEIBHOCTH.

Pasoen 2. Tennoguvle npoyeccol u annapamul XUMU4eCKou mexHoai02Uu.
2.1. OcHOBHBIE IOHATHS U ONPEJEIICHUS B TEIUIONEpEaaye.

OCHOBHBIE TEIUIOBBIE MPOLIECCHI B XMMUYECKON TEXHOJOTHMU: HAarpeBaHUE M OXJIAKICHUE,
KOH/JIEHCALIUSI TAPOB U UCHAPEHUE KUIKOCTEH.

CranuoHapHbId M HECTAIMOHAPHBIM MEPEHOC TEIUIOTHL. TeMmeparypHoe MoJje, TPagueHT
TEeMIIepaTyphbl U TEIJIOBOM MOTOK; TEIUIONEpeaaua U TeImiooTaa4ya. TeMrnepaTypornpoBOIHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEIbI.

2.2. Ilepenoc »Hepruu B GopMe TEIIIOTHI.

TennoBoii OanaHC KaK YacTHBIA Ciydail 3HepreTudyeckoro Oamanca. OmpepeneHue TEIIOBON
HArpy3KH amnmapara Tpu W3MEHEHHH U 0e3 H3MEHEHHsI arperaTHoro cocTosHus. Pacxon
TEMJIOHOCHUTEIIEH.

JuddepennnanbHoe ypaBHEHHE NEPEHOCA YHEPTUU B GOpPME TEIUIOTHI, ypaBHEHHE Dypbe-
Kupxroda u TermionpoBoaHOCTH.

CranuoHapHbIi MEpEeHOC TEIJIOTHI Yepe3 MJIOCKUE M IWIMHIpUUYecKrue cTeHKH. CouyeTaHue
MEXaHHU3MOB IepeHOCca TEIUIOTHI (TEIJIONPOBOHOCTH, KOHBEKILIUHU, U3ITYUCHHUS).

KoHnBekTuBHBIN NepeHOC TEIOTh. be3pasmepHble nepemennsie — uncina Hyccenbra, [lekie,
[Tpanatnsa, I'pacroda, dypee. Pacdyer kodDPUIMEHTOB TEIUIOOTIAYU TMPU BBIHYKISHHOW U
€CTECTBEHHON KOHBEKIIUU.

TennooOMeH mpu U3MEHEHUM arperatHoro coctossHus. Konmencamus mapoB. dopmyna
Hyccenbra. TermnooOMeH mpyu KUIIEHUH.

PannanTHbIi Termmonepenoc. BzanMmuoe uznydenue ten. PaanaHTHO-KOHBEKTUBHBIN MTEPEHOC
TeII0Thl. Pacuer moTeph TEIUIOTHI anmaparaMu B OKPY>KAIOUIYIO CPely U TEIJIOBOW H3OJISIUU.
OCHOBHOE ypaBHEHHE TEILIONEPEIAYN.

2.3. Tennonepenaya B MOBEPXHOCTHBIX TEMNIOOOMEHHUKAX.
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Temonepenaya B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJAUTUBHOCTH TEPMUYECKUX
conpotuiieHui. CpenHss ABMXKYIIas cuia Temionepenayd. OnpeneneHue cpeHe ABHKYIIen
CWJIBI B ammapaTax pa3IMYHBIX KOHCTPYKIMH. B3aumMHoe HampaBieHue JBHXKEHUS
TEIUIOHOCHUTENIeH. PacueT moBepXHOCTH TEMI00OMEHHUKOB.

CnocoObsl  TOZBOJA M OTBOAA TEIUIOTHI B XHWMHYECKOM TEeXHOJIOTHHU. TpebOoBaHus,
npeabaBisieMble K TemioHocuTensiM. OOorpeB BOJSHBIM I1apOM, BBICOKOTEMIIEPATYpPHBIMU
OpPraHMYECKUMHU TEIUIOHOCUTENSIMHM, TOMOYHBIMU razamu. CrocoObl 3nekTpoodorpesa. OTBOX
TEIUIOTHI BOAOH, BO3AYXOM U HU3KOTEMIIEPATypPHBIMH TEIJIOHOCUTEISIMHU.

TemooOMeHHble anmapaThl; UX kiaccuukanua. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TETII00OMEHHUKOB (Tpy0OUaThle, MIIaCTUHYATHIE, allapaThl ¢ MIePeMELINBAIOIINMHU YCTPOWCTBAMHU
u T1.0.) CMmecurenbHble TEIJIOOOMEHHUKHU: TpaJupHHU, KOHJEHCATOpbl cmelieHus. Bwibop
ONITUMAJIBHBIX KOHCTPYKIMIA M yCIOBUN 3KCITyaTalluy TEMJI000MEHHBIX anmaparoB. OCHOBHBIE
TEHJCHIIMH COBEPIICHCTBOBAHMSI TEIIJIOOOMEHHBIX aNnaparos.

Pasoen 3. I[Ipoyeccvl u annapamsi pazoenenus 20MO2EHHbIX CUCmeM (OCHOB8HbLE MACCOOOMEHHbLE
npoyeccwl).
3.1. OcHOBHBIE NOHSTHSI U ONPEEIICHUS B Maccollepeiaye.

Knaccudukanms nmporeccoB MmaccooOMena. OCHOBHBIE MOHATHS U onpeenenus. [Ipomeccs
co cB00OIHOM 1 (PMKCUPOBAHHOM TpaHuleil pa3aena ¢a3 u ¢ pa3aenstomeit $hasbl neperopoKon
(memOpanoit). Hocurenu u pacnpenensembie BemiecTBa. CriocoObl BEIpaKeHHS cocTaBa (as.

OU3UKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX IPOIECCOB. PaBHOBECHBIE YCIIOBHS U
OTpeNieJICHuEe HampaBlieHUs TiepeHoca BemiectBa u3  (asel B ¢dazy. KoabdumnumeHTs!
pacnpenenenus. Ilonstue o Macconepenade u MaccooTaye.

KonnenrpanuonHoe mose, rpaJueHT KOHIEHTpAlUu, OOUIMM U yAEIbHBIA MOTOK MAacChl.
MonexynspHas 1udy3ust B )KUAKOCTAX, Ta3ax (mapax) ¥ TBEPAbIX TeJax.

3.2. MexaHu3Mbl IEPEHOCA MaCCHhI.

YpaBHEHNE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CHUCTEMBI.

HuddepennmanbHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MAacChl B OMHAPHBIX Cpeiax.

Juddy31oHHBII MOrpaHUYHBIN CI0H; MPOPUIN KOHIEHTPAUKA U CKOPOCTEH B MOTOKAX.

Koaddunumentst maccoornaun. OCHOBHBbIE MOJENbHBIE MPEACTABICHUS O MEXaHU3Me
MaccOOTAauHu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Uwucnma Hyccenwra, Ilekne, Ilpammris,
®Dypbe u ap., uX GU3NUECKHl CMBICI, AaHAJIOTUH C TEIIOBBIM MOA00MEM MTPUMEHHUTEIBHO K Ta3am
u xuakoctsM. Pacyer ko3(puIMEHTOB MaccooTAauum B ammaparax pa3jiMYHbIX THUIOB IO
ypaBHEHHSIM ¢ Oe3pa3MepHBIMU TIEPEMEHHBIMU.

Macconepenaua. OcHOBHOE ypaBHeHHE Mmaccornepenadyd. COOTHOIIEHHUE  MEXIY
KodpduureHTaMH  Maccomepeiayd M MacCOOTAAYH,  AAJUTHUBHOCTH  TU(PPY3HOHHBIX
conpotuBiieHnit. HTeHCHpUKaLusg Macconepenaud MyTeM BO3ACUCTBUS Ha JIMMHUTHUPYIOIIYIO
CTaJIHIo.

Brnussaue  ycrmoBuii  (Temmeparypbl, JaBJIEHHUS, KOHIIEHTpAIMil) Ha HampaBleHUE
MaccornepeHoca Ha mpuMepax abcopOIK; MPUHLUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBo€ paBHOBECHE.

MarepuanpHblii  OalaHC HENPEpPHIBHOTO YCTAaHOBUBIIETOCS TIpoLecca MPU  Pa3IMYHbBIX
croco0ax BRIPAKEHHUS COCTAaBOB (Da3 M MX PacX0JI0B; ypaBHEHUS pabOUMX JTUHUH.

IIpenenbHble KOHLEHTPALMK PACIIPEAEIISIEMOr0 KOMIIOHEHTA B OTAAIOLICH U U3BJICKAOLIEH
dazax na7I8 OPOTUBOTOYHBIX MPOLECCOB. MaKCHUMallbHO BO3MOXKHAs CTENEeHb H3BJICUCHUS,
MUHUMAIBHBIN ¥ ONTUMAIILHBIN PacX0bl U3BIEKAOMIEH (a3bl.

3.4. MeTtopbl pacyeTa pa3MepoB MaCCOOOMEHHBIX KOJIOHHBIX arapaToB.

Pacuer mnomepeuHoro cedeHus (OuUameTpa) KOJOHHBI, INPEAECIBbHO JAONYCTHMAas H
SKOHOMMYECKU ONTUMAJIbHAS CKOPOCTH CIUIOUIHOMN (ha3bl.

PanronanbHEIN BRIOOP B3aMMHOTO HAIpaBJICHUS ABWKCHHS (a3 v OpraHU3aluu MOTOKOB B
MaccOOOMEHHBIX armaparax. PacueT MaccOOOMEHHBIX MPOLIECCOB M ammapaToB sl CUCTEM C
OJTHUM pacIpeiesiieMbIM KOMITIOHEHTOM. OCHOBBI pacueTa BBICOTHI MACCOOOMEHHBIX arIaparoB ¢
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HENPEPHIBHBIM U CTYNEHYaThIM KOHTAakTOM (a3. /[Ba OCHOBHBIX MeTOAa pacyeTa: Ha OCHOBE
K03(pPHIIMEHTOB Macconepelayd U Ha OCHOBE TMOHSATHUS TEOPETHUYECKOW CTYNEHU pa3JesICHUs..
[TonsTue ymcna eIWHUIl MEpeHOCca W BBICOTHI €AMHMIBI MepeHoca. dakTop Maccomepenayu.
Cpenssisa ABuKyLIas cuia Maccolepeiadu. BiausHue npoJoapHOro NepeMelnBaHus Ha CPEAHIO0
IBUKYIIYIO cuily Maccomepenayu. [Ipouenypa pacdera, OCHOBaHHasi Ha OOBEMHBIX
ko dunmenTax maccornepenauu. ['padpudyeckuil 1 aHATUTUIECKUN METO/IbI pacyeTa.

Pacyer BbBICOTBI MacCOOOMEHHBIX alIapaToB CO CTYNEHYaTbIM KOHTakToM  (ha3.
D¢ dexkTuBHOCTH cTynenu mo Mopdpu. CBsa3p uncna equHHIl nepeHoca u JokanbHoro KITJI
cTtyneHd 1o Mbpapdpu. UucieHHBI pacueT «OT CTYyNEeHM K CTyNeHW» M ero rpaduyeckas
MHTEPIIPETALNS C UCIIONb30BAHUEM «KMHETHUECKON JIMHUMY. YUeT CTPYKTYypsl NOoTOKOB 1 KII/]
tapenku. OCOOEHHOCTH pacueTa TapeibyaThlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUUYECKON
Tapenku. Ynuco NeHCTBUTENbHBIX M TEOPETUUECKHUX TapeloK. DPPEeKTUBHOCTD TapEIIKH.

PanmonaneHbli BEIOOP B3aUMHOTO HAIpaBlIEHUs ABMXKEHUS (a3 U OpraHu3aliy MOTOKOB B
MacCOOOMEHHBIX armaparax.

3.5. A6copOrrusi.

OOme OPUHIUIBI YCTPOWCTBA M KiaccU(UKALUs anmapaTtoB i MacCOOOMEHHBIX
MIPOIIECCOB B cHcTeMax "'ra3 (map)-KuaKocTh". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHOBHBIE TUIIBI U 00J1aCTH TIPUMEHEHUS a0COPOEPOB: HACAOUHBIE M TAPENbYaThie KOJOHHHBI,
anmapatbl CO CIUIOIIHBIM U CEKIMOHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammaparbl ¢
JUCIIEPTUPOBAHUEM JKUKOCTH.

CxeMbl  aOCOpOIMOHHO-IECOPOIIMOHHBIX  YCTAHOBOK C  BBIICJICHHEM HW3BJICUYCHHOTO
KOMIIOHEHTa U pereHeparnueil abcopOeHTa (mecopOuuell TpH TMOBBIMICHHOW TeMIEparype,
MOHM)KEHUEM JIaBJICHUS, OTAYBKOM HHEPTHBIM HOCUTEIIEM).

3.6. Quctrmsims. PexTudukaus.

Paznenenue auctuuisiuen >KUIKUX TOMOT€HHBIX CMECEe U CKMKEHHBIX T'a30B; 00JacTH
NPUMEHEHUS U OCOOCHHOCTH MPOBEICHUS MPOLIECCOB IPU PA3TUYHOM JaBJICHUH.

[TapoxuaIKOCTHOE paBHOBECHE JISI CUCTEM C TMOJHOW M OrPAaHUYEHHOW B3aWMHOMN
pacTBOPUMOCTBIO W €r0  BIMSHME Ha  BO3MOXXHOCTb  pa3[elIeHUs  KOMIIOHEHTOB
TUCTWUISIIMOHHBIMU MeTo1aMu. Pacuer paBHOBecHs [Tl UJI€aIbHBIX OMHAPHBIX CMECEH.

IIpocras m ¢pakuMoHHAs TEpEeroHka; MeperoHka c naediermanueid. MaTepuanbHbINA
OanaHC, pacyeT BbIXOJa MPOAYKTA U €ro CPEeIHEro COcTaBa MpHU MEpEeroHke OMHApPHBIX CMECEH.
CxeMbl yCTaHOBOK. TeruioBble OandaHChl M pPacyeT pPacxoJ0B TEIJIOHOCUTENEH sl 3TUX
MPOLIECCOB.

Pextudukarus. OU3HKO-XUMHUYECKHE OCHOBBI U OCOOCHHOCTH YCJIIOBUN MPOBEIACHHS
npoueccoB. CxeMbl YCTaHOBOK JJIsi HEMPEPHIBHOM U MEPUOANYECKON peKkTudUKany GMHApHBIX
cmeceil. OCOOEHHOCTH yCTPOICTBA anmaparoB (HacaZOYHBIX M TapeibyaThIX KOJOHH) U BHIOOpPA
peXUMOB HMX paboThl mpu pekTudukanmuu (1Mo cpaBHEHHUIO ¢ abcopOuwmeit). OcoOeHHOCTH
YCTPOHCTBA U BapUaHTHI pabOTHI UCTIApUTENEH U 1e(IerMaTopoB.

MonenupoBaHue U pacueT MPOILIECCOB M allapaToB MpU HEMPEpBHIBHON peKTH(UKAINU
O6uHapHbIX cucteM. OCHOBBI YHCIECHHOTO U TrpadoaHaTUTUYECKOr0 METOJ0B. MaTepuanbHbINA
O6amanc. PabGoume mmuamm. OmnpenercHue MUHUMAIBHOTO W pabouero (prerMoBOro dmcia.
TennoBoil GaaHC W pacueT pacxoJOB TEIIOHOCHTENEH. [IpMHIMIIBI TEXHUKO-9KOHOMHYECKON
ONTUMM3AIMK TpU pacueTe pabodero (raerMoBoro umucia, pa3MEpoOB amnmaparypel u
3HepreTudeckux 3arpar. OCHOBBI pacueTa TapeibyaThIX M HACAOYHBIX PEKTH(PHUKAIIMOHHBIX
KOJIOHH.

Pazoen 4. Ilpoyeccor u annapamel pazoenenus 2emepoceHHblX Ccucmem (OCHOBHbIE
2uopomexanuyecKue npoyeccyl).

4.1. Paznenenue rereporeHHbIx cucteM. OCHOBHBIE TOHATHS U METO/IBI.

Krnaccudukanus sKUIKUX U Ta30BbIX T€TEPOTreHHBIX CUCTEM: CYCIIEH3UHU, SMYJIbCUH, TIEHBI,
IBUTH, TYMaHbl. MaTepuabHbINA OajlaHC MPOIIECCOB pa3AeieHUs Te€TEPOr€HHBIX CUCTEM.

Onenka 3(ppexTHBHOCTH U BEIOOP ONTUMATBHBIX IPOLECCOB U allIapaToB [ pa3aesieHus
TeTEPOreHHBIX CMECEH.
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4.2. OCHOBBI TEOPUU OCAKIACHUS.

Paznenenne xuOKuMX W ra3’oBbIX CHUCTEM B IIOJIE CUJI TsDKECTU. Pacuer ckopocrteit
CBOOOJHOTO M CTECHEHHOTO OCAXKICHHS TBEPABIX YAaCTUIl IIAPOOOPa3HONH M OTIIMYHBIX OT HEe
¢dopM B TIOJIE CHITBI TSXKECTH.

[Ipouecchl OTCTaBaHMs U YCTPOWCTBO almapaTroB pa3/iesIeHUs] CYCIEeH3UM, YMYJIbCUNA U
nbulel. Pacuer MOBEpXHOCTH OCaXACHUS U IIPOU3BOAUTEIIBHOCTU OTCTOMHHUKOB. Y CTPOMCTBO U
JIEHCTBHUE IMKJIOHOB (ITPOCTHIX U OaTapeHHBIX ), THIPOIUKIOHOB.

4.3. TeyeHue KUJIKOCTH YEPE3 HEMOABUKHBIC 3EPHUCTBIC U MICEBI00KUKEHHBIE CIIOU.

3HaueHue TUIPOJMHAMHMKHU 3E€PHHUCTBIX CJIOEB B Ipolieccax (PMIbTPOBAHUS, TEIUIO- U
MaccooOMeHa, TeTepOreHHOro kaTtanm3a U Jp. OCHOBHBIE XapaKTEPUCTHKU OSTUX CIIOEB:
JUCIIEPCHOCTD, y/IeJbHAsl OBEPXHOCTh, TOPO3HOCTh, S3KBUBAJICHTHBIN TUaMeTp KaHaJIoB. Pacuer
TUAPABIMYECKOTO COMPOTUBJIEHUS CJosl. ['MIapaBIMYecKoe CONPOTHUBICHUE CJIOEB HacaJoK
MPOMBIIIIEHHBIX MacCO- U TEINIOOOMEHHBIX aIIapaTos.

PexxumMbl TedeHHs TOTOKOB B HAcaJ0YHBIX KOJOHHaX. ['mapaBinueckoe cOnpoTUBIICHHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJIeObIBaHUS U MHBEpCUU (a3 U pacyeT COOTBETCTBYIOLIUX CKOPOCTEH.

lanponuHamMuKa TCEBIOOXKIKCHHBIX  (KUMSIMUX) cioeB. OOmacTy MNpUMEHEHHS
IICEBJIOOKHKEHHS. OcHOBHBIE XapaKTEPUCTUKH IICEBJI00KUKEHHOTO COCTOSIHHMSI.
lMuppaBnrueckoe conpotuBieHue. Pacder ckopocTeil MCeBI00KIKEHUS U CBOOOTHOTO BUTAHMUS,
BBICOTBI MICEBIAOOKMKEHHOTO cyosl. OIHOPOJHOE W HEOJHOPOJHOE IICEBIOOKHUIKEHHUE.
Oco0eHHOCTH TICEBJOOKIIKEHUS TOJNUIUCIIEPCHBIX ClIoeB. [IHEBMO- UM THUIAPOTPAHCIIOPT
3€pHUCTHIX TBEP/IBIX MAaTEPUAIIOB.

4.4. ®unpTpOBaHUE CYCIIEH3UN U OYMCTKA ra30B OT MbUIEH.

Creunduka moBeJeHHUs] OCaJAKOB KaK 3€PHUCTBIX CIIOEB: C)KMMAaeMble M HECKUMaeMble
ocanku. Bunel (QuIbTpoBambHBIX Meperopogok. DakTopel, BIUAIOIIAE HAa CKOPOCTh
¢unbTpoBanus. PUIBTPOBAHKUE IPU TOCTOSTHHON CKOPOCTH (PUIBTPOBAHUS. DKCIIEPUMEHTAIbHOE
ompejieNieHue KOHCTAHT ypaBHEHHS (QuubTpoBaHus. Knaccudukaius u yCTpOMCTBO OCHOBHBIX
TUTIOB HETIPEPHIBHO U MEPUOIUYECKH pabOTarONINX (PHIBTPOB U GUIBTPYIOMIMX IEHTPUDYT.

4. O0beM y4eOHOI TUCUMIIIIMHBI.

Cemectp
Bcero
Buna yueOHo# padoThI S 6
3E Aka. 3E Axkan 3E Akan.
4. . 4. 4.
OO01mast TpyA0€MKOCTh TUCIIUTIITNHBI [ 288 4 144 4 144
KonraktHas pa6ora (KP) 3,6 128 1,8 64 1,8 64
Jlexuuu 1,8 64 0,9 32 0,9 32
ITpaktrueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 2,4 88 1,2 44 1,2 44

CaMocTOATEIbHOE N3YUEHHE PA3AEIOB 2.4 28 12 44 12 44

JTUCIIATLINHEI

Buabl KOHTpOJIA:

9K3amMeH 2,0 72 1,0 36 1,0 36

KonraktHas paboTa - mpomMekyTouHas 0.8 0.01 0.4 0.01 0.4

aTTecTanus 2,0

[ToaroroBka K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6

Bua uTOroBoro KOHTpoOJIf: IK3aMeH IK3aMeH
Bup yuye6Hoii padoThi Beero 5 CeM|ech -
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3E Actp. 3E Actp. 3E Actp.
4. 4. 4.
OO01mast TpyA0€MKOCTh UCIIUTLITNHBI [ 216 4 108 4 108

KonTakTHasi padoTa — ayiuTOpHbIE
3,6 96 1.8 48 1.8 48

3aHSATHSA:

Jlexnunm 1,8 48 0,9 24 0,9 24
[Tpaktuueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocTosiTesbHasi padoTa 2.4 66 1,2 33 1,2 33

CamocTosiTeTbHOE N3YUCHHUE Pa3/IeiiOB
JOUCIHUITIIINHBI

Buabl KoHTpOJIA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHast padora - 0,6 0,01 0,3 0,01 0,3

2,4 66 1,2 33 1,2 33

NMPOMEKYTOYHAS aTTeCTANNS 2,0
IloaroTroBKa K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIf: IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUNIMHBI
«@Pu3nyeckass XMMHS BbICOKOTEMIIEPATYPHBIX (PYHKIIHOHAJIBbHBIX MATEPUAJIOB)»

1 Heap qaucuuMmiInHbl — GOPMUPOBAHKE y O0YUAIOIMIUXCS MPECTABICHUN O CTPYKTypax
BBICOKOTEMIIEPATYPHBIX (YHKIIMOHATBHBIX MaTepraioB (BOM) B pa3nuYHBIX COCTOSHUSIX U HX
CBOICTBaX, a Takke 0 (PU3UKO-XHUMHUUYECKUX 3aKOHOMEPHOCTSAX IMPOLIECCOB, JIeXKAIIUX B OCHOBE
MPOCKTUPOBAHUSI COCTABOB M TEXHOJIOTMU TMOJIYYEHHUS PA3IUYHBIX CUJIMKATHBIX WU APYTIHX
TYTOIUIaBKMX HEMETAINTMYECKHX MaTepuaioB (KepaMUKH, BKYIIMX MaTepHalioB, CTEKIa W
cuTaiyioB). JlMCHMIUIMHA HANIpaBlieHa HA O3HAKOMIIEHUE 00yJarOIMUXCs ¢ GPU3UKO-XUMHYECKUMU
OCHOBaMHU TEXHOJIOTUYECKUX IPOLIECCOB TMOITy4YeHHs] U O0OpabOTKM CHIIMKATHBIX MaTepuasoB,
BBIPA0OTKY HABBIKOB OpPraHU3alMK TEXHOJIOTUYECKUX CXEM, MO3BOJIIONMIUX IPOU3BOAUTH
U3JIENHS C 3aJJaHHBIMU XapaKTePUCTUKAMHU.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Obaaoams cliefyOMUMUA KOMIOETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUSA:

VYK-1.1, YK-1.2, YK-1.3, I1IK-4.1, I1K-4.2, [1K-4.3.

3Hams:

—  0COOECHHOCTH CTPOEHUS CUJIMKATOB U APYTUX TYTOIUIABKUX HEMETAJUTMUECKUX MaTepHUalioB, B
KPUCTAILIMYECKOM,  CTEKJIOOOpa3HOM, BBICOKOJIUCIIEPCHOM U JKHJIKOM COCTOSHHH,
B3aMMOCBS3H CTPYKTYpPhl U CBOMCTB MaTEpUajOB B PA3IUYHBIX COCTOSHUSX, a TAKXKe MyTH
yIpasieHus cBoricteamu BOM;

—  METOAbl TEPMOJMHAMUYECKOTO OMUCAHUS XHUMHUYECKHX U (Da30BBIX paBHOBECHH B
MHOTOKOMITIOHEHTHBIX CHCTEMaX;

—  METOJbl NOJyYeHHUs, CBOWCTBA M MPUMEHEHHE HEKOTOPBIX HECHUJIMKATHBIX COEAMHEHUU
KPEMHHSI, UCTIOJIb3YEMBIX B TEXHOJIOTUU CUIIMKATOB;

— OCHOBHBIC TIONIO)KEHHUsI Y4eHHs O (Da30BBIX PABHOBECHUSX U JUarpaMMax COCTOSHUS
Pa3IUYHBIX CHJIMKATHBIX CHUCTEM, JISKAIUX B OCHOBE pacyeTa COCTABOB TEXHHUYECKUX
CUJIMKATHBIX MPOIAYKTOB;

—  (U3BMKO-XMMHYECKHE  OCHOBBl  BRKHEHIIMX  MPOILECCOB,  NPOUCXOASIIMX  TIpU
BBICOKOTEMIIEPATypHOM CHHTE3€ CHJIMKATOB M JAPYTUX TYTOIUIABKUX COEAMHEHUN
(muccoumanus, AeTHApaTanus, TBEpAO(Pa30BbIC pPEAKIMH, CICKAHUE, PEKPUCTALTU3AIINS,
TJIaBJICHUE, 00pa30BaHUE 3apOIBIIICH U POCT KPUCTAJIIOB).

Ymemn:

—  ONpeAesATb TEPMOJAMHAMHYECKUE XAPAKTEPUCTUKU XMMHUYECKUX PEAKIUl U paBHOBECHbBIC
KOHIIEHTPALlUU BEIIECTB;
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—  TPOTHO3HMPOBATH BIUSHUE PA3IUYHBIX (AKTOPOB HA PABHOBECHE B XUMHUYECKHX PEAKITUIX;

—  OIpEeAesATh HAMPABIECHHOCTH MPOLIECCA B 3aJaHHBIX HAYAJIbHBIX YCIOBUSAX;

—  ycTaHaBJIMBaTh IPaHMIIbI 00JIacTell yCTOMYUBOCTH (Da3 B OJHOKOMIIOHEHTHBIX M OMHAPHBIX U
TPEXKOMIIOHEHTHBIX CUCTEMAX;

—  OIpEENATh COCTABbI COCYIIECTBYIONMUX (ha3 B TE€TEPOTeHHBIX CUCTEMAX;

—  COCTaBJISITh KWHETUYECKHE YPABHEHUS PEAKIIMil M MPOTHO3UPOBATH BIUSHUE TEMIIEPATYPbI HA
CKOPOCTb MPOLECCa;

—  HCIOJb30BATh 3HAHHUS O CTPOCHUM BELIECTBA, NMPUPOJAE XMMHUYECKOH CBA3U B PA3JIMYHBIX
KJIacCax XMMHUYECKUX COCJAMHEHUH UIsi MOHMMaHUsl CBOMCTB MaTepHUalloOB U MEXaHHM3Ma
XUMHYECKHX ITPOLIECCOB, MPOTEKAIOIINUX B OKPYIKAIOIIEM MHPE.

Braoemy:

—  METOOUKON paboThl C AMAarpaMMaMy COCTOSHUSI M YMETh HCIIOJIb30BAaTh WX JUISl PEIICHUS
MPAKTUYECKUX 3a/1ad CHJIMKATHOM TEXHOJIOTMH, BKJIIOYAs BBIOOpP ONMTHMAIBLHBIX COCTaBOB
TEXHUUYECKUX MPOAYKTOB U OLIEHKY MapaMeTpoB GU3HKO-XUMHUECKHUX MPOIIECCOB;

—  TEOPETHYECKUMHU OCHOBAMHM IIPOLIECCOB CUHTE3A CUIIMKATOB, BKJIIOUYAsl 3HAHNS UX MEXaHU3Ma,
KUHETUKA M BIUSHUS OCHOBHBIX TEXHOJIOTMYECKUX MapaMEeTpOB Ha HX HaIpaBlICHUE,
CKOPOCTb U CTEIIEHb 3aBEPUIEHHOCTH;

—  METOJaMH U CPEACTBAMU TEOPETUUYECKOIO U SKCIIEPUMEHTAIBHOTO HCCIE0BAaHUS IIPOLIECCOB
CUHTE3a, U3yUEHHUs CBOMCTB CHJIMKATHBIX MAaTEPUAJIOB B PA3JIMYHBIX COCTOSIHUSX BEIIECTBA.

3 Kpartkoe cogep:xanue TUCUMILIIHHbBI
Pazoen 1. Xumusa kpemnusi u e2o coeOuneHuil.

OnemeHTapHbli kKpemHui. [lomydyenue, cBOMCTBA, MPUMEHEHHUE.

Cwmmuuasl kpemuus. [lonyyenue, cBoiicTBa, MpUMEHEHUE.

Kap6un kxpemuus. [Tonyuenue, cBoOMCTBa, MpUMEHEHHE.

KpemueBonopozsl. Ilonyuenue, cBolCTBa, IPUMEHEHUE.

Kpemueranorensl. [Tonydyenue, cBOCTBa, MPUMEHEHHUE.

Kpemuuiioprannueckue coequnenus. [lonyuenue, cBoiicTBa, IpUMEHEHHUE.

Paszoen 2. Cunuxamol u Opyeue myzoniagxue coeOUHeHus 8 pasiuyHblX COCMOSHUSIX.

Xumu4deckasi CBA3b B CUIIMKATaX U APYrUe TYTOIUIABKUX COECTUHEHUSIX.

Cwiukatel M Jpyrue TYTOIUIABKUE COEIMHEHHS B KPHUCTANIMYECKOM COCTOSIHHM.
CTpyKkTypa KPUCTAIUTMUECKUX CHIIMKATOB M uX kinaccudukanus. [Tomumopdusm. [Tomutunmsm.
JledeKxThl KpUCTAIIINYECKON PElIeTKU: TBepAble paCTBOPHI 3aMELICHH S, BHEPEHUS U BHIYUTAHUS;
ToueuHble TeruioBble naedekThl no Hlortkn n ®dpeHkento; AUHEHHbIE TePEKTHl — KpaeBble H
BUHTOBBIE JUCIIOKALINH.

PacruiaBel  cumkatoB. OCOOEHHOCTH JKHUIKOTO COCTOSIHMS M CTPOCHHE DPACIUIaBOB
cunukaToB. OCoOOEHHOCTH U CBOMCTBA CHIIMKATHBIX PACILIaBOB

Cunukatbl B CTEKJIOOOPAa3HOM COCTOSHHHM. [HIOTE3bl CTPOCHHS CTEKia. Y CIOBUS
o0OpazoBaHus CTEKOI. Buapl CTEKOI M X CBOKCTBA

CunMkatbl B BBICOKOJUCTIEPCHOM COCTOSIHUN. OCOOEHHOCTH CBOMCTB BBICOKOMCIIEPCHBIX
cucCTeM. Y CTOMYMBOCTD U KOAryJIsiusl KOJUIOMJHBIX CHUIMKATHBIX cucteM. Koymonaaslie cBOMCTBa
KpEeMHEe3eMa, el KPEeMHEBOU KHUCIOThL. CTPYKTYpHO-MEXaHMUYECKHE CBOMCTBA CHIJIMKATHBIX
BBICOKO/IMCIIEPCHBIX CUCTEM Ha MPUMEPAX KPEMHEIEJIEeW U CUCTEMBI «TJIMHA — BOJIA».

Paszoen 3. Vuenue o azosvix pagnosecusx u ouazpammvl COCMOAHUA CUNUKAMHBIX
cucmenm.

3HaueHHE JMarpaMM COCTOSIHUSI ISl PELIEHUS TEXHUYECKUX 3a7ad B TEXHOJIOTHMHU
CHWJIMKATOB U APYTUX TYroIUIaBKUX coeauHeHuid. [lpaBuno ¢a3 I'nb66ca u ero npumeneHnue npu
paboTe ¢ uarpaMMamMu COCTOSIHHSI. MeTO/IbI TOCTPOCHHSI TUarpaMM COCTOSHUSI.

JluarpaMMbl ~ COCTOSIHMSI ~ OJJHOKOMIIOHEHTHBIX  CHCTEM.  OJIEMEHTBl  CTPOCHHS
OJTHOKOMIIOHEHTHBIX ~ JuarpamMm coctosHus. Jlmarpamma coctostHus — cuctembl  SiOo.
[Tonmumopdubie MOAU(UKAIIUN KpeMHEe3eMa — KBapll, TPUIUMUT, KPUCTOOAIUT, XapaKTepUCTUKA
UX CTPYKTYpbI U cBOMCTB. [locnenoBaTenbHOCTh U CKOPOCTH (a30BBIX MPEBPAILLICHUN B CUCTEME
SiO; u BiIMsSHUE MUHEPAIW3aTOPOB HA OTH TpeBpalieHus. V3MeHeHHe yAeIbHOro oObema

95



MaTepuaia npu (azoBbIX MpeBpauieHusX. OTKIOHEHUS OT PaBHOBECHBIX COCTOSIHHM B cHCTEME
Si0;. OcoOble pa3HOBUIAHOCTH KpemHe3eMa (KOICUT, KHUTHUT, CTHIIOBUT, BOJOKHHCTHINA
KpPEMHE3€eM) U YCIIOBHS WX MOJy4YeHUs U cBoicTBa. KBapreBoe crekio. 3Haduenue cuctemsl Si02
JUTSL XUMUH B TeXHoJoruu cunukatoB. Cucrembr MgO, AlLOs.

JluarpaMMbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CcUCTEM. (OCHOBHBIE THIBI JHArpamw,
AJIEMEHTHI X CTPOCHUS U MpaBuia padoThl ¢ HUMU. [IpaBWilo pplyara U ero MpUMEHEHUe IJis
KOJIMYECTBEHHBIX PACUYETOB B IBYyXKOMIIOHEHTHBIX CUCTEMAX.

Huarpammel cocrosiaus cucteM NaxO — Si02, CaO — Si02, Al,O3 — Si02, MgO — SiOs.
Oco0OeHHOCTH 3THX CHCTEM M KpaTKas XapaKTepHCTHKa CYIIECTBYIONIMX B HHUX COEAMHEHUMN
(cunmUKaThl HATPUS, METACHUJIMKAT KaJIbLUS, JBYXKAIBIMEBBIA CHIUKAT U €r0 MOJTUMOPQHU3M,
TPEXKaJbILMEBbIM CHIIMKAT, MYJUIUT, GOpCTEepUT, S3HCTATUT). OnpeeneHue nocieaoBaTeIbHOCTH
($a30BBIX MpEBpaIEeHU B ITUX CHCTEMax MPH WU3MEHEHUU TeMIIepaTypbl. 3HAUEHHUE CUCTEM IS
XUMUHU U TEXHOJIOTUH CUIIMKATOB U IPYTUX TYTOIUIABKUX COCIUHEHUM.

JluarpaMMbl COCTOSIHUSI TPEXKOMIOHEHTHBIX cHUCTeM. (OCHOBHBIE THUIIBI JHUArpamw,
9JIEeMEHThl HMX CTPOEHUS U TMpaBuia paboTel C¢ HUMH. V3oTepmMuueckue ceueHus u
noJMTepMuueckue paspesnl. [IpuMeHenune mpaBuiia peluara JJis KOJUYECTBEHHBIX PACUETOB B
TPEXKOMIOHEHTHBIX cucTemax. [{uarpammel coctostaust cucteM NaxO — CaO — SiO», CaO — AlLO3
— Si02, MgO — ALO; — Si0;, MgO — CaO — SiO;. OcoOeHHOCTH 3THUX CHCTEM U KpaTKas
XapaKTePUCTHKA CYIIECTBYIOUIMX B HUX COCAMHEHHUH (IEBUTPUT, FEICHUT, aHOPTHUT, IINHHENb,
KOPJIUEPUT, caripuprH, MOHTHYCIUIUT, MEPBUHUT, OKEPMAHHUT, TUOTICH]I, TBEPABIE PACTBOPBI ITHX
coenuHeHu). OnpeneneHye nocaea0BaTeIbHOCTH (ha30BbIX IPEBPAIICHUN B ATUX CUCTEMAaX MpU
W3MEHEHUHU TeMIepaTypbl. 3HAUEHUE CHCTEM JJisi XMMUU U TEXHOJOTUU CUJIMKATOB U APYrHX
TYTOIJIABKUX COEIUHEHUM.

Paszoen 4. Qusuxo-xumuueckue 0cHOBbl NPOYECCO8 NPU CUHME3E CUTUKAMHBIX U OPY2UX
MY20NNABKUX COCOUHEHUII.

Huccoumanus. Koncranta paBHOBeCHs U yIPYTrOCTh JUCCOIUAIMU U UX 3aBUCUMOCTH OT
TEeMIEepaTypbl i1 KapOOHATOB, CyJlb(AaTOB U HUTPATOB, UCIOJIB3YEMbIX B KaUECTBE CHIPHEBBIX
MaTepHaJIOB B TEXHOJIOTUU CUJIMKATOB U APYTHX TYTOIJIaBKUX MaT€pPUAIIOB.

Herunpartanusa. @opmel CBA3M BOABI B TBEPIBIX TEJIAX U €€ CTPYKTYPHOE COCTOSHHE:
KOHCTUTYIIMOHHAS,  KPUCTAJUIM3AI[MOHHAsT ®  aAcopOuMOHHAas  Boja. | MOPOKCHUIBL,
KPUCTAJUIOTUAPATHl TOCTOSHHOIO W INEPEMEHHOI0 COCTaBa, LEONUTHL. MexcioeBas Bola B
MIMHUCTBIX MUHEpaiax. GakTopsl, BAUSIONIME Ha MpoIlecc aeruaparauuu. [loegenne BemecTs u
CTPYKTYPHBIE U3MEHEHHUS IPU JETUApaTalii. DHTAIBIINS IeTUAPATALNAH.

Teepmoda3zoBsie peaknuu. OOIMe CBENEHUS W 3HAUYCHHUE T'€TEPOTESHHBIX PEAKIU st
TEXHOJIOTMH CHJIMKATHBIX U APYTUX TYTOIUIAaBKUX MaTepuasioB. Bunibl u mexanusm nuddysuu npu
TBepA0(a30BbIX pPEAKIUAX U CTAIANH, JTUMUTUPYIOUINE UX CKOpOCcThb. CxeMbl aud¢y3nOHHBIX
MPOIECCOB HAa MTPUMEPE HEKOTOPBIX peakinii B TBEpAOM cocTosiHuM. Teopus Tammana-XenBana.
Onucanne KWHETUKU TBEPA0(A30BhIX PEaKIUN ¢ MOMOIIBI0 pa3IUYHBIX Mojeneil. OcoOeHHOCTH
peaKkIuii B TBEPJOM COCTOSIHUH U (DAKTOPHI, BIMSIONTNE HA KX CKOPOCTh. POMb XU IKOM 1 ra30BOi
¢da3 mpu TBepI0Pa30BEIX peakiuix. TepMOAMHAMUYECKAs XapaKTEPUCTUKA PEAKINi B TBEPIOM
COCTOSIHUH.

Cnekanue. CylmHOCTb, IPU3HAKU U ABUXKYIIAs CHIIA MpOLecca CrieKaHus. Buasl cekanusi.
Mexanusm TBepaodazoBoro crekanuss mo dpenkemo u [ImHECy, MeXaHU3M JPYTrUX BHJIIOB
crekanusi. Pojib KpUMBHU3HBI MOBEPXHOCTU HA TpaHUILIE pa3felia «1Iopa — TBEPAOE TEIOo» IMpu
crekaHuu. ['palueHT KOHLEHTpauuy BaKaHCHI B TBEPAOM NOpHUCTOM Tene. KuHeTnka mpouecca
cnekanus. KoanecueHuusi m KpurepuaiabHbli pasmep mnop mno I'erysuny. Ponp Bsizkoctu u
MOBEPXHOCTHOTO HATSKEHUS JKUIKOM (a3pl mpH KUAKOCTHOM crliekaHuu. DakTopbl, BIKAIOMINE
Ha TIpollecCc CreKaHus. BiusHUe criekaHus Ha CTPYKTYpY M CBOMCTBA CHJIMKATHBIX U JPYTHX
TYTOIJIABKUX MATEPUAJIOB.

Pexpucramnuzanus.  CymHOCTh, NpU3HAKM W JABWXKYIIAas Ccuja  Ipolecca
pekpuctam3zauny. llepBuyHas W BTOpUYHas pekpucTtaum3anus. MexaHu3M M KHHETHKa
npoiiecca pekpucramumzanuu. Cxema pocrta 3epeH Ipu BTOPUYHOM pekpucTainzanuu no bypke.
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Ponb KpHUBH3HBI MOBEPXHOCTH Ha TPaHUIE CONMPUKOCHOBEHHUS 3€PEH MPH PEKPUCTALIU3ALNU.
@DaKTOphl, BIUSIONIUE HA CKOPOCTh PEKPUCTALTU3ALNU, U €€ BIUSHUE HA MUKPOCTPYKTYpPY U
CBOMCTBA CUJIMKATHBIX M IPYTHX TYTOIIaBKUX MaTepUasoB.

[TnaBnenue. [TnaBnenue kak Ga3oBbiii mepexoa nepBoro pojaa. CTpyKTypHbIC H3MEHEHHS
npu maasieHud. [lpenminasnenue u npoiecc KOONEePaTUBHOTO MO3UIIMOHHOTO Pa3yIopsI0UEHUS.
TemmepaTypa MIaBICHHS W €€ CBS3b C TEIUIOTOM IIJIAaBICHHUS W WM3MEHEHHEM DJHTPOIIHU.
BuyTpenHue u BHeurHue (akTOphl, BIUAIONIME HAa TEMIeEpaTypy IIaBieHus. TyrormiaBkue
BemiecTBa. Crienuduka miIaBIeHUS KPUCTAUIMUECKUX U aMOP(HBIX TeJ.

Kpucrannuzanusa. OOpa3oBaHHe IIEHTPOB KpPUCTALIU3ALMU M POCT KPUCTAILIOB.
OCOo0eHHOCTH ¥ MEXaHM3M FT'OMOTE€HHOT'O M TeTEPOTreHHOT0 3apOo IbIIc00pa3oBaHus HOBOI (ha3bl B
pacruiaBax. CKJIOHHOCTbh DAacIlJIaBOB CHJIMKAaTOB K MEPEeOXJaXIEHUI0. MexaHu3M pocTa
KPUCTAIIJIOB B CHJIFHO U C1a00 MEPECHINICHHBIX paciuiaBax. Poib AeeKTOB KpUCTALTUYECKON
pemeTku (IUCIOKAIMK) TPH POCTE KPUCTAIUIOB. 3aBUCUMOCTh YHCIIa 0Opa3yIOIIMXCs IIEHTPOB
KPUCTAIIM3AIMU W JIMHEHHOW CKOPOCTH POCTa KPUCTAIUIOB OT CTENECHHU MEPEOXJIakICHUS.
Kpusbie Tammana. 3HaueHue npoiiecca KpUCTALNTU3ANY B TEXHOJIOTMH CUJIMKATOB U €T0 BIHUSIHUE
Ha CBOWCTBA TEXHUYECKUX MPOITYKTOB.

4 O6beM y4eOHOU TUCITUTIITHNHBI

Bup yuye6Hoii padoTbi 3E Oﬁbengil:;.u:mﬂnnbgap. -

O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 5,0 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPAKTUIECKON TOATOTOBKH 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucCJIe B OpMe NPAKTUYECKON TOATOTOBKU 0,89 32 24
CamocTosiTesibHasi padoTa: 1,78 64 48
[TonroToBka K KOHTPOJBHBIM paboTam 0,89 32 24
Pedepar 0,44 16 12
CamocTosiTeTbHOE U3YUSHHUE Pa3/IesioB 0.45 16 12
JCIUILIMHBI
Bua konTpos:
JK3aMeH 1,0 36 27
KonrtaktHass ~ pabora  —  NpOMEXKYyTOYHAs

0,4 0,3
aTTecTanus 1,0
IToaroToBka K sK3aMeHY 35,6 26,7
Buja uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«O01mast TeXHOJIOTUsI BLICOKOTEMIEPATYPHBIX GPYHKIMOHAJIBHBIX MATEPHAJIOB)

1 Heap AMCHMILUIMHBI — TPHOOPETEHUE TIPEICTABICHU 00 OOIINX OCHOBAX TEXHOJOTUHU
CHUJIMKATHBIX MaTE€pPUAJIOB, U3yUeHUE (PU3HKO-XUMUYECKHX U MHKCHEPHBIX OCHOB TEXHOJIOTHH U
METO/IOB YIIpaBJIEHUS IMpOIlecCaMd MPOU3BOACTBA CHIMKATHBIX MaTepUATIOB W HU3JCIUK;
O03HAKOMJICHHE C COBPEMEHHBIM YpPOBHEM TEXHOJIOTHM PAa3JIMYHBIX BHUJOB CHJIMKATHBIX
MaTepuainoB. JlMCIUIITMHA HaIlpaBlieHa Ha OOy4YeHHE OCHOBAM TEXHOJIOTHYECKHX IPOIIECCOB
00pabOTKM CHJIMKATHBIX MaTepHaTOB, BBHIPAOOTKY HABBIKOB OPraHU3aIlMH TEXHOJOTHUUYECKHX
CXEM, MO3BOJISIIOLIUX MPOU3BOJIUT U3/IEIUA C 3aIaHHBIMU XapaKTEPUCTUKAMH.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHbI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

VK-1.1, YK-1.2, YK-1.3; I1K-3.1, TIK-3.2, [1K-3.3, [1K-4.1, I1K-4.2, I1K-4.3.
Buame:
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— KJIaCCU(UKAILIUIO OCHOBHBIX BUJIOB CHIIMKATHBIX MaTePUAIOB U U3/ICIIHIA;

- CBIDbEBYIO 0a3y TEXHOJOTUH BSDKYIIMX MAaTEpUajoB, CTEKJIOM3JCNINUNA, CUTAJJIOB,
KepaMUUYECKHUX U3/CJIUNA U OTHEYIIOPOB U MPUEMBI UX MOATOTOBKH U KOHTPOJIS Ka4eCTBa;

— TEXHOJIOTUYECKUE CXEMBI MOJTYyUYEHHUSI PA3TUYHBIX TUIIOB CUJIMKATHBIX MAaTEPUAJIOB U U3
U BUbI 000pYI0BaHUs, UCTIONb3yEeMbIE JIJISl X PeaTu3aluu;

- CHOCOOBI PUTOTOBIICHUS CHIPHEBBIX cMecel, (POPMOBaHUs, CYIIKH, BHICOKOTEMIIEPATypPHOU
00pabOTKU CHITMKATHBIX MAaTEPHATIOB W U3/ICTUH;

- OCHOBBI (DM3UKO-XUMHUYECKHX MPOIECCOB, MPOTEKAIONINX MPH CUHTE3€ CTEKIIa, KEPAMUKH,
BSUKYIIUX U CTEKJIOKPUCTAJUIMYECKUX MATEPUATIOB;

- CBOMCTBA CHMJIMKATHBIX MAaTEPHAJIOB M UX B3aUMOCBS3b C TEXHOJOTUYECKUMU (paKTOpaMu, a
TaK)Ke CIMOCOOBI M TIPUEMBI, OOCCIIEUMBAIONIUE TMOJNyYCHUE H3JICTUA M MaTepuaioB C
3aJJaHHBIMHA CBOMCTBaMU;

- OCHOBBI KOMITOHOBOYHBIX PEIICHUN TEXHOJIOTMYECKOTO 000py10BaHUSI.

Ymems:

- BBIOMpATh CHIPHEBBIE MaTEPUAIbI JI peaIU3allli TEXHOJIOTUYECKUX MPOIIECCOB MOITYYECHHUS
U3JIeNIUI U3 CTEKJIA, KEPAMUKHU U BSKYIIUX MAaTEpUAJIOB;

— pPacCUMTHIBATh COCTABBI CHIPHEBHIX CMECEH, O0ECIEeUMBAIONIUX IONTYYCHHE CHUITMKATHBIX
W3IEJIUI 1 MaTepUaJIOB C 3aJJaHHBIMU CBOMCTBaMU;

— BBIOMpaTh HambOosjee 3(P(HEKTUBHBIE TEXHOJIOTUYCCKHE CXEMBI M PEXKHUMBI Ha Pa3HBIX
nepejenax Npou3BOACTBA CHIIMKATHBIX MAaTEPUAJIOB U U3/CIINN;

— KOHTPOJIMPOBATH KAY€CTBO MOIYyYaEMbIX MaTEPUAJIOB U U3/IEIHIA;

— MPOU3BOIUTH PACUETHI 10 TEXHUKO-IKOHOMHUYECKOMY 0OOCHOBAHHIO TEXHOJIOTHIECKUX CXEM
MIPOU3BOJCTBA CUIIMKATHBIX MATEPUATIOB U U3EIHII;

- MPOBOJUTH AHAJIN3 HAYYHOM, TEXHUYECKON M1 HOPMATUBHOM TOKYMEHTALINH.

Braoemy:

- METOAAaMH U CPEACTBAMHU TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO HCCIIEN0BAHUS IIPOLIECCOB
CUHTE3a, U3yUEHHUs CBOMCTB TYTOIUIABKUX HEMETAIUTMYECKUX U CUIIMKATHBIX MaTEpPUAJIOB;

— MpHeMaMH MPOCKTHUPOBAHMS COCTAaBOB CHIPHEBBIX CMeCed, 00ECIeUMBAIOIINX TTOTYYCHHS
MaTepuaioB M U3JIEIMA C 3aJaHHBIMU (PU3UKO-XUMUYECKUMHU, MEXaHUYECKUMHU U
XyJ10’KECTBEHHBIMU CBONCTBAMU;

—  3HaHWAMHM 00 OCHOBHBIX TIpolieccax M OOOPYIOBAaHWH, OOECIEUMBAIONINX IPOBEACHUE
TEXHOJOTMYECKHUX MPOIECCOB, 00ECMEeUNBAIOIINX BEICOKOE KaUeCTBO MPOAYKIIHH;

- METOJIaMU MPOBEICHUS CTAHIAPTHBIX UCIBITAHUHN M0 OMPEIEICHUI0 PU3UKO-XUMHUYECKUX U
(UBUYECKUX CBOWCTB OCHOBHBIX BHJOB TYTOIUIABKUX HEMETANTMYECKMX W CHIUKATHBIX
MaTepHaloB — KEPAMUKH, CTEKJIA, BSKYIIUX MaTEPUAIIOB;

- METOJIaMU pacyeTra HKOHOMUYECKOM S()(PEKTUBHOCTH BHEAPSEMBIX TEXHOJIOTUYECKUX
peLeHui U IPOEKTOB;

— paIMoHaIbHBIMU TPUEMAaMH TTOMCKA M UCIIOJIb30BAHUS HAyYHO-TEXHIUYECKOH HHPOpMAIUH.

3 Kpartkoe cogep:xanue JTUCUMILIHHbBI

Pasoen 1. Obwue npunyunst mexnono2uii my2on1agKux HemMemaiiudecKux u CUNUKaAmHuIxX
mamepuanos (THCM)

OcHoBHblE TOHATHS UM TepMuHojorusa B TexHosorun THCM. MHceropus pasButus
TEXHOJIOTMI KEPaMUKH, CTEKJIa U BKYIIMX MaTepuasioB. [I[puHIMNMATBHBIE CXEMBI TEXHOJIOTUM
CHWJIMKATHBIX MaTEPUAIOB — KEPAMHKH, BSOKYIIUX M CTEKJIA, UX OOIINE U OTIIMYUTEIBHEIE YePTHI,
MIOCJIEI0BATEIbHOCTh TEXHOJIOTHYECKHUX MTEPEAEIIOB.

CoIpbeBble MaTepHUalbl, KX MOATOTOBKA, COCTABIIEHUE ChIPHEBBIX CMecei. XapaKTeprucTuka
OCHOBHBIX BHJIOB TNPHUPOJHBIX, CHUHTETHYECKUX U TEXHOTECHHBIX CBIPHEBBIX MAaTEPHAJIOB,
ucnoib3yeMbix B TexHonorun THCM, u npenbsBisiemMbie K HUM TpeboBaHus. KpeMHe3eMucTsoie,
TJIMHO3EMUCThIE, ITOJIEBOLINATOBbIE, KapOOHATHBIE U CyIb(paTHbIE ChIpbeBble MaTepHalsl. [Ipoune
NPUPOJHBIE CHIPhEBbIE MaTepualbl. VMcnonb3oBaHME B KaueCTBE ChIPhsi OTXOJI0OB MPOU3BOJICTBA
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TYTOIJIABKUX HEMETAJUINYECKUX U CUIIMKATHBIX MaTEPUAIOB U TEXHOTEHHBIX MPOAYKTOB IPYTUX
OTpacieil IPOMBIIUICHHOCTH.

JloObrya, oOorameHue, yCpemHeHHe, o0paboTka MHUHEPAIbHOTO CBHIPbS, €r0
TPaHCHOPTHPOBKAa W XpaHeHHe. OCHOBHBIE CIIOCOOBI (PU3MKO-MEXaHUYECKOH IMOITOTOBKH
CBIPBEBBIX MaTEPHAIOB (IPOOICHHE, TTOMOJI, PACCEB, KIacCU(DUKAIUS U T.1.).

Teopernueckue OCHOBBI Mpoliecca MU3MeNbUeHUsl TBepAbIX Ten. Crermduka mporeccos
npobiieHuss W 1oMoja. TBepAOCTh M XPYNKOCTh  CHIPbEBBIX  MaTepHalioB;  IIKaia
Pa3MoJI0CcOCOOHOCTH CHIPHEBBIX MaTepHuaioB. Brioop crocoba u3mMenbuyeHus: B 3aBUCUMOCTH OT
TBEPAOCTH U XPYNKOCTH MaTepuasna. OU3NKo-XUMHUECKUE METOIbl MHTEHCU(UKALIUU TIPOLIECCOB
U3MENbYCHHS; BIIMSHUE MOBEPXHOCTHO-aKTHBHBIX J00aBokK. Cyxoe M MOKpO€ H3MeJbUeHHE.
Brnusinue TOHKOCTH M3MeNbYeHHS] Ha KauyecTBO ChIpbeBbIX cMeceil. Kitaccudukanus v mpuHIum
JIEUCTBUS U3MEJIBYUTEIIEN OCHOBHBIX TUIIOB.

Mexanudeckass COPTUPOBKa M KjacCHU(UKAIUs U3METbYCHHBIX MaTepUajoB. 3€pHOBOI
COCTaB MOPOIIKOOOPA3HBIX MAaTEPHAJIIOB U PA3IMUHBIE CIIOCOOBI €T0 BBHIPAXKECHHUS.

CmecutenbHble YCTPOWCTBA M NPUHLUMN WX JeWCTBUA. KOHTpOIb OZHOPOIHOCTH
CBIPBEBBIX CMECEH; KpPUTEpUU KauecTBAa CMEUIMBAaHUS W HX BIUSHUE HA IOCIEAYIOIINE
TeXHOJOornueckue mnpouecchl. CrocoObl TPaHCIOPTUPOBKM M XPAHEHMsI CHIPHEBBIX CMECEH.
I'panynupoBanue u OpUKETUPOBAHUE IIIHXT.

Pazoen 2. Obwas mexnonozusn 8ax4Cywux mMmamepuanos.

OcCHOBHbIE TEPMUHBI U TOHSTHUS, UCIOIb3YEMbIE B TEXHOJIOTHMHU BSDKYIUX MaTE€pUAJIOB,
METOJbl OLEHKM KayecTBa BsDKyHIIMX MaTepuanoB. OOmias TexHOJOrMyeckas cxema
IIPOU3BOJICTBABSKYILIMX MAaTEPUAJIOB, IOCIEAOBATEIbHOCTh TEXHOJIOTMYECKUX IEPENEIOB U
3a/1ayy, pelaeMble Ha HUX.

Knaccudukanus u xapakTeprucTUKa CHIPhEBBIX MATEPUAIOB ISl IPOU3BOJICTBA BSIKYIITUX
MaTepuaioB (kapOOHATHOE, TIMHUCTOE, KapOOHATHO-TIIMHUCTOE, TIIMHO3EMHUCTOE U CyIb(aTHOE
CBIPbE, JIOMEHHBIE U 3JEKTPOTEPMO(DOCHOpPHBIC IITTAKH, 30IIbI).

TexHomorusi, CBOKMCTBAa U MPUMEHEHHE TMIICOBBIX BSKYIIUX. BUIBI THIICOBBIX BSIKYIIHUX U
CXeMbl HX MNpOM3BOACTBA. Jlermaparanusi TUIICOBOIO KaMHs. TE€XHOJIOrWsl IpPOMU3BOJCTBA
CTPOUTENILHOTO U BBICOKOMPOYHOTro rumca. OcoO0eHHOCTH KPUCTAIIIMYECKONH CTPYKTYpHI o- U [3-
CaS04[10,5H20. TBepaeHne TUIICOBBIX BSIKYLIHUX.

TexHomorusi, CBOMCTBA, IPUMEHEHNE M3BECTKOBBIX U MAarHE3WaJbHBIX BSDKYIIUX. Bubl
M3BECTKOBBIX BSDKYIIMX MaTepuanoB. ChIpbeBble MaTEpUabl U CXEMBI IPOU3BOJICTBA HETALIEHON
U3BECTU. TEXHOIOTrMYEeCKHEe MapaMeTpsl Mpolecca MOJYyYEeHHs] OKCHAA KajblUs B IIAXTHBIX U
Bpamjarouxcs nevax. ['uaparamus 1 TBepI€HNE U3BECTKOBBIX BSDKYIIUX U UX CMECEH C IILJIAKOM,
MyL0JIAHAMH, KBapLIEBbIM IECKOM U T.1. TBepJIeHNE N3BECTKOBO-KPEMHE3EMHUCTBIX KOMIIO3ULIUI
npu TUapoTepManbHOW 00paboTke. OCHOBHBIE BHUABI M3/CIHA Ha OCHOBE H3BECTKOBO-
KPEMHE3EMUCTHIX BSDKYHIMX M 00JacTM WX NpUMEHEHHUs. Pa3HOBUAHOCTH MarHe3uallbHbIX
BSUKYIIUX BelecTB. ChIpbeBbIE MaTEpUaIbl U TEXHOJIOTHUS UX IOJy4YEHHUs. 3aTBOPUTENH MJIs
MarHe3uallbHbIX BSDKYIIMX BEIIECTB, Tmiapartauus u crnenuduka ux tBepaeHus. CBoiicTBa U
IPUMEHEHNE KayCTHUECKOTO MarHe3uTa U KayCTHUECKOT0 10JIOMUTA.

TexHomnorus, CBOMCTBA M MPUMEHEHNE MOPTIAaHAIIEMEHTa. XUMHUUYECKU COCTaB KIIMHKEPA.
Ponp oTnenbHBIX OKCUAOB B KIUMHKepe. [ mapaBiInyeckuii, KpeMHE3EMUCTBIA U INIMHO3EMUCTBIN
MOJTyJIH, KO3 GUIIUEHT HACBIIEHUS KIMHKEPA U3BECThI0. MUHEPaTOTHYeCKUi COCTaB KIMHKEPA.
XapakTepHucTuKa OCHOBHBIX MMHEPAJIOB U UX CBOMCTBAa. CXeMBbI MPOU3BOACTBA NOPTIIAHILEMEHTA
pPa3IUYHBIMU CIOCOOAMM: MOKpBIM, CYXUM, KOMOWHHUPOBAHHBIM. TEeXHUKO-DKOHOMHUYECKHE
IPEUMYIIECTBA KaXAOr0 U3 HUX. TEXHOJOTMYEeCKOe 3HAYEHHE MUHEPAJbHOM HpPHUpPOABI U
buznyecKkux cBOMCTB ChIphs. Poib 106aBOK, BBOAMMBIX B CHIPHEBYIO CMECH U MOPTIAHALIEMEHT.
JlpoGieHne 1 u3MenbYeHne ChIPbEeBhIX MaTepuasioB. [10Ar0TOBKA M KOPPEKTUPOBAHUE CHIPHEBOM
CMeECH.

ITporecc oOpa3oBaHusl KIMHKEpa BO BpalaroIIuXcs revyax. TeXHOIOrn4eckre 30HbI BO
Bpalnaromeiics neun. XuMHUKO-MUHEpAIOTrHYecKue U pU3NYecKue MpeBpalieHus: 00KUraeMoro
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MaTepuaia no aauHe neuu. OxnaxiaeHue KiInHKepa. XonoAmIbHUKH. M3Menbuenne KinHkepa u
[I0JIy4YEHHUE [IEMEHTA. XpaHEHNUE, YIIaKOBKa U OTTpy3Ka lieMeHTa. KoHTpoJib MpOn3BOACTBA.

[Muaparanuss KIMHKEPHBIX MHUHEpanoB. XHUMHYECKUW U (Pa3oBbI COCTaB MPOIAYKTOB
BBICOKOTEMIIEPATYPHOTO CHUHTE3a W €ro BIMSHUE Ha TUIPABIMYECKHE CBOMCTBA BSIKYIIHUX
maTepuaioB. [Ipouecce TBepaeHUs U HOPMUPOBAHUS CTPYKTYPBI IIEMEHTHOTO KaMHSI.

Koppo3us nopTinanIeMeHTHOrO KaMHS.

TexHonorusi, CBOWCTBA M NPHUMEHEHUE CIEUUATbHBIX IeMeHTOB. IlylllonaHoBele U
HIaKonopiananeMeHTsl CocTaBbl, OCHOBHBIE CBOMCTBA, 0COOEHHOCTH TEXHOJIOTUU M 00JacTh
NpuMeHeHUs. benblil 1 IBeTHBIEC LIEMEHTHI. TaMIIOHAXKHBIE [IEMEHTHI.

I'muHO3eMUCTBIN IeMeHT. XUMHKO-MUHEPAIIOTHYECKUN COCTaB, CHOCOOBI MOJyYeHHs U
cBoiictBa. Ob6nactu npumeHeHus. Pacmupsitonmuecs IeMEHTHl Ha OCHOBE MOPTIAHILEMEHTa U
TJIMHO3EMHUCTOTO [IEMEHTA, CYJIb(OaTIOMUHATHBIC U CYTb(OPEPPUTHBIC IIEMEHTHI.

CrpoutenbHble  pacTBOpbl,  OeToH,  kene300eToH.  ChIpbeBblE  MaTepUabl,
NPUHIUINHAIBHBIE TEXHOJIOTUYECKHE CXeMbI rnosydeHus. OcoOEHHOCTH COCTaBOB U CBOWCTB
0eToHOB pasznuyHoro Buaa. OCHOBHBIE METOJbl (DOPMOBaHHUSA, UCIOJIb3yeMble B TEXHOJIOTUU
BSOKYIIMX MaTepuanoB (BUOPOYIJIOTHEHHE, IPECCOBAHKE, TpaMOOBaHKe, IICHTPO(YyTUPOBAHHE).

Pazoen 3. Obwas mexnonozusn kepamuxu u 02Heynopos.

BBenenune B TexHosoruto kepamuku. CTpykTypa Kepamudeckoro Marepuana. OCHOBHBIE
TEPMHHBI U TOHATHUS, UCIOJIb3yEMbIE B TEXHOJIOIMH KepaMUKHU U orHeynopoB. Knaccudukanus
KepaMHUYeCKHX MaTepUajIoB U U3JICTUH 1O COCTaBY, CTPYKTYpe U o0acTsaM npuMeHenus. O0imas
TEXHOJOTMYECKasi CXeMa IPOU3BOJCTBA KEPaMHUKH, IIOCIEI0BAaTEIbHOCTh, Ha3HAuY€HUE U
CYLIHOCTb TE€XHOJOTMYECKHX NEPEIEIIOB U 3a7au, pelIacMble Ha HUX — MOATOTOBKA ChIPbEBOM
cMmecH, (opMOBaHUE, CYIITKa, OOXKHT.

Knaccudpukanus u XapakTepUCTHKA CHIPHEBBIX MATEPUAIOB JUIS IMPOU3BOJICTBA
TPaJIMLIMOHHON KepaMUKU (IUTACTUYHBIE W OTOWIAIOIIME Marepuaibl, miaaBHHU). Celppe s
MPOU3BOJICTBA OTHEYIIOPOB H TeXHHUYeCKol ((pyHkumoHanbHON) Kkepamuku. Illoaroroska
CBIpBEBBIX MaTepuaioB. [IpuHIMIBI pacueTa ChIpbeBbIX cMecel. THIIbI CHIPhEBhIX KEPAMUUYECKIX
macc. [IpuroroBiieHHe CBIPHEBBIX CMECE MOKpPBIM M CyXHM cHocoOoM, 000pyaoBaHHE,
HCIIOJIb3YEMOE TP 3TOM.

dopmMoBaHHME KEpaMUYECKOro mnoiydadpukara: IuiacTuueckoe (OpMOBaHUE, JHUTHE M3
BOJHBIX CYCNEH3WH, auTbe moj aAaBieHueM. CyIIHOCTh TMPOLECCOB U  IMPUMEHSIeMOe
o0opyaoBaHue.

Ponp u 3amaum mporiecca Cymku B TEXHOIOTHH KepaMuKH. Pexxumsbl cymiku. CymHOCTb
IIPOLIECCOB, TPOTEKAIOIIUX MPHU CYIIKE.

BricokoTeMmeparypHble MpOIECCHl, MPOTEKAIOIIUe MPH H3TOTOBICHUH KEPaMUKH.
[Tapametpsl, XapakTepu3yroUMe MOJHOTY CHEKAHUS KEPAMUKHU U UX U3MEHEHUE B 3aBHCUMOCTH
OT TeMmIiepaTtypbl o0kura. BnusiHue ycinoBuil BBICOKOTEMIIEPATYPHOI'O CHHTE3a HAa KOHEYHBIN
(ha30BBIi COCTAB MOTYYaCMbIX MAaTEPHAIIOB.

TexHomorus, CBOWCTBA, MPUMEHEHHE CTPOUTEIHHOW KepaMuku. ['pyOasi cTpouTenbHas
KepaMuKa (TTUHSHBIA KUPIWY, Yepenuila, JIpeHaxkHble TpyOsl). Kimaccudukanus wusmenuid,
npenbsBisieMble TpeOOBaHUS W 00JacTH NpuUMeHeHHs. TuroBas TEXHOJOTHMYecKas cxema
W3TOTOBJICHHSI TPYOOil CTPOUTENHHONW KEpaMHUKH METOJOM ILIACTHYECKOro (HOpMOBaHUS Ha
pUMepe TIUHSHOTO KUpIHYa.

OO6muioBouHbIe, (acaJHbIe MIUTKA U IUITUTKU 7S MOJNOB. Paznuuus B TpeOOBaHHSIX K
n3nenusaM. TeXHONOorus IINTOK C UCIOJIb30BaHUEM MOTOYHO-KOHBEHEPHBIX JTUHUN. OCHOBHBIE
BH/Ibl XUMHYECKHA CTOUKHUX KEPAMUYECKUX U3/IEIIUMN.

TexHomnorus, cBOWCTBa, NMPUMEHEHHE TOHKOW Kepamuku. Knaccubukamus dapdopo-
(dasHCOBBIX M3AENUIl  (XO3sMCTBEHHBIE, CAHUTAPHO-TEXHUYECKUE, DIECKTPOTEXHUUECKUE).
TpeboBanust Kk HUM. THUIIOBBIE CXEMBI MMOATOTOBKH MAacc, MJIACTUYECKOrOo (POPMOBAHUS U JIUTHA.
I'mazypoBanue u nexopupoBanue ¢apdopo-pasucoBbix wuznenuii. OcoOeHHOCTH 0O0XKHra.
OcHoBHbBIE HampaBjeHHs] pa3BUTUS TexHoJoruu. [nasypoBanue u nexopupoBanue dapdopo-
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dasHCcOBBIX M3Aenui. OCOOEHHOCTH TMPOU3BOJACTBA CAHUTAPHBIX KEPAMUYECKHX H3JEIUA U
AIIEKTPOU30JIATOPOB.

TexHomorusi, CBOWCTBa, NPHUMEHEHHE OTHEYMOPHBIX MarepuanoB. Kiaccudukamms
orHeynopoB. OCHOBHBIE JKCIUTyaTal[MOHHBIE CBOMCTBAa OTrHEYNopoB. MX B3auMOCBsI3b €O
CTPYKTYpOH, XuMHuueckuM M (a3oBbIM cocTaBoM. Crneuuduueckue TpeOOBaHUSA K CHIPbEBBIM
MarepuaiaMm JJis MPOU3BOJICTBA OTHEYNOPOB. THIIOBas CXeMa HM3rOTOBJIEHUSI OTHEYNOPOB Ha
IIpUMepe TEXHOJOTMU IIAMOTHBIX wu3aenuil. KpemHezemmuctsie orueynopsl. Orseynopsl u
KepaMHUKa U3 KBap1eBoro crekia. Orueynopbl Ha OCHOBE OKCHAA MarHus. XpOMOMarHe3najibHble
U Mar"He3uajgbHO-IINHUHEIUIHble  OrHeynopsl. OrHeymopsl M BBICOKOTEMIIEpATypHbIE
3IIEKTpOHArpeBaTeNy U3 Kapouna kpeMHus. JlerkoBecHbIe (TETIIOM30JIAIIMOHHBIEC) OTHEYTIOPHBIE
U3JIEHS M U3JeNIHS U3 BBICOKOOTHEYIOPHBIX BOJIOKOH. CTpoeHue u Temnopu3nyeckie CBONCTBa
u3nenuii.  TexHoskoHomMHuecKast APPEKTUBHOCTh  HUCIOIB30BAHUS  TETUIOM3OJISIIMOHHBIX
oraeynopoB. COBpeMEHHbBIE HAIIPaBJIEHUS Pa3BUTHS IIPOU3BOICTBA OTHEYTIOPOB.

TexHonorus, CBOHCTBa, NPUMEHEHHWE TEXHUYECKOM Kkepamuku. Knaccupukanus
TEXHUUYECKOH KEPaMUKH IO COCTaBy U 00sacTsaM npuMeHeHus. Oo1me 0coOOeHHOCTH TEXHOJIOTUN
u3qenuil Texunueckoil kepamuku. Crenuduyeckue TpeOoBaHMS K ChIpbio. MeTo bl OpMOBAHHUSL.
Ocob6ennoctn oOxwura. CrenuagbHblEe METOABI 00pPabOTKHM (METaIU3amus, MeXaHu4ecKas
o0OpaboTka). TumnoBasi cxema TEXHOJIOTMH TEXHUYECKOW KEpaMUKH Ha MpUMEpe KOPYHIOBBIX
m3nenuid. Kepamuka Ha OCHOBE WHIMBHUIYaIbHBIX OKCHIOB. BbICOKOINIMHO3EMUCTas U
MarHe3uajibHas Kepamuka. Marepuaibl KOHICHCATOPHOM KepaMUKH. BaxHedmme Tulbl
NMbe30KepaMukun MarHuTHas Kepamuka Ha OcHOBe deppommnuHeneii. Kepamuka Ha OCHOBe
OCCKUCIOPOAHBIX  BBICOKOOTHEYIOPHBIX COCIWHEHUN (HUTPUIBI, KapOWABI, CHIIHIIH]IB).
Kepamuueckne KOMIO3MLIHMOHHBIE Marepuanbl. Poib TEXHHYECKOW KEpaMHUKHM M HAy4YHO-
TEXHUUYECKOM IPOTpecce.

Pazoen 4. Obwas mexnonocus cmekia u Cumaios.

OCHOBHBIE TIOHSATHSI U OIIPENIEIICHUS], UCIIOJIb3YEMbIE B TEXHOJIOTUN CTEKJIA M CUTAJUIOB.
Crtex000pa3Hoe COCTOSIHME W CBOMCTBA CTEKOJ. Temmeparypa CTEKJIOBaHHS Tg W MHTEpBAI
crexyioBanua. OCOOCHHOCTH WM3MEHEHHsS] CBOWCTB B WHTepBaie cTekioBaHHs. COBpEeMEHHBIE
MIPE/ICTABIICHHS O CTPOCHHUH CTEKIIA.

TexHoNornyeckue CBOMCTBA CTEKJA. BSA3KOCTH M €€ posib B TEXHOJOTMHM CTEKJa.
Kpucrannuzanuonnas crnocoOHOCTb CTEKOJ W €€ pPOjib B TEXHOJOTHMU cTekia. Dusuko-
XUMHUAYECKHE M MEXaHWYeCKHEe CBOICTBa cTekisa. Termodu3nueckue, 3MeKTpopu3ndecKkue u
ONTHUYECKUE CBOMCTBA M UX POJb B TEXHOJIOTMHM M SKCIUIyaTallUM CTEKOJ U CTEKJIOM3IEIIHM.
BinsiHue XMMHYECKOro COCTaBa M TEMIIEpATyphbl HAa 3TU CBOKMCTBA. XUMUYECKasl yCTOMYUBOCTD
crexos. Ilpexensl NPOYHOCTH CTEKJa Ha pacTshkeHwe, u3rub, cxartue, ynap. CrnocoObl
YIOPOUYHEHHUs cTekja. [[puHIUIBI TPOEKTUPOBAHMS CTEKOJ C 3aJaHHBIMH HKCILTYyaTallMOHHBIMU U
TEXHOJIOTMYECKUMHU CBOMCTBAMH.

Krnaccudukanus mpoMBIIUIEHHBIX CTEKON M CTEKJIOU3ICIHI M0 XUMUYECKOMY COCTaBYy,
CBOICTBaM, Ha3HAYEHUIO M 00J1aCTsIM MpuMeHeHus1 TexHoIorn4eckue npouecchl B MPOU3BOJICTBE
crexia. OOoOImIeHHass TEXHOJOTMYecKass CXeMa W OCHOBHBIE CTaguHM IPOU3BOACTBA
CTEKJIOU3IEINH.

Krnaccudukanus u xapakTepUCTHKa CBIPhEBBIX MATEPUAIOB Il IPOU3BOACTBA CTEKIIA U
cutauioB. OCHOBHBIE CBIPBEBBIE MaTepHalbl — KHUCIbIE, LIEIOYHbIE, MIEI0YE3EMEIIbHBIC.
BcnomoratenbHble ChIpbEBbIE MaTepUadbl — YCKOPUTENH, OCBETIMTENH, BOCCTAaHOBUTEIH,
oOecrBeynBaTeNd, KpPaCUTENH, TIYHIUTETH. TEeXHONOTHYECKHE CXEMbl U  OCOOEHHOCTHU
MOATOTOBKHU ChIPbsSl M MPUTOTOBJICHUSI IIUXThI HA CTEKOJbHBIX 3aBOJAX.

CreknoBapenue.  OCHOBHBIE  JTambl  CTEKJIOBApEHUS:  CHIIMKATOOOpa3OBaHHE,
CTEKJIOOOpa30BaHME, OCBETJICHHE, TOMOIEHHM3alMs, CTyJKa. TeXHOJIOTHYecKHue OCHOBBI
MPOMBIIIJIEHHOTO CTeKJoBapeHus. Bunpl meueil. YcnoBust 1 0COOEHHOCTH IpoBapa WIUXTHI B
MPOMBIIUICHHBIX CTEKJIOBAPEHHBIX Medax. TEeXHOJOrMYeCKUe PeXUMbl BApKH OCHOBHBIX THUIIOB
MPOMBILIUIEHHBIX CTEKOJ. MeToabl HMHTEHCH(UKAMU CTEKIOBAPEHUS — JIOTOJHUTEIbHBIN
AIIEKTPONOJOTPEB, IEPEMELLIMBAHUE CTEKIOMACCHI, JIEKTPOBAPKA, TEIUIOBAS U30JISILIUS [TEYEH.
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dopmoBanne  crexiousaenuid.  HempepplBHOe W 1mukinMuyeckoe  (oOpMOBaHUE.
TexHOIOrHYECKNEe XapaKTePUCTUKH U TTapaMeTPhl TPOMBINIIICHHBIX CITIOCOO0B JOPMOBAHHS.

TennoBast 00pabOTKa CTEKION3IETHNI (OTXKUT, 3aKalKa). XapaKTepUCTHKA MPUMEHIEMOTO
o0opynoBaHus. MexaHuyeckas M XHUMHYecKas o00paboTKa TOBEPXHOCTH CTEKJIOU3/CIHiL.
Ha3snauenne u kmaccudukamus croco0oB o0paboTku. DU3UKO-XMMHYECKHUE MPHHIUIB U
TEXHOJOTHYECKHE PEKUMBI METOI0B 00paboTku. KOHTpOIIb TPOU3BOICTRA.

JluctoBoe cTekno. TexHomornyeckass cxema noydyeHHs. XapaKTepUCTUKA, ACCOPTUMEHT,
CBOMCTBA JIMCTOBBIX CTEKOJ. THITBI U TEXHUKO-SKOHOMHYECKHE MOKA3aTeNH CTEKIOBAPEHHBIX
nevel, NPUMEHAEMbIX B TPOM3BOJACTBE JHUCTOBOro crekia. Kraccudukamus MeTonoB
dbopmoBanus. [IpUHIUIIBI, TEXHOIOTUYECKUE PEKHUMBI, arrmapaTypHoe opopmiieHrne GopMOBaHUS
crekia uepes yogouky (BBC), co cBobomnoi moBepxHoctu crekiomaccel (BBBC), Ha pacnnase
merayia (Qmoar-meron). CpaBHUTENbHAsT XapaKTEPUCTHKA METOIOB (POPMOBAHHS JHCTOBOTO
ctekia. CoBpeMEeHHbIE TEHICHIIMH Pa3BUTHUSI TEXHOJOTUHU JIMCTOBOTO CTEKJIA U PACIIUPEHUS €ro
ACCOPTHMEHTA.

ApPXUTEKTYPHO-CTPOUTENILHOE CTEKJIO. TexHomornyeckas cxema m3roroniieHus. Haznauenue,
ACCOPTUMEHT H  XapPaKTePUCTUKA OCHOBHBIX BHJIOB ApPXUTEKTYPHO-CTPOUTEIBHBIX  CTEKOI
(apMUpOBaHHOE W Y30pUaTOE CTEKJIO, CTEKJIOOTIOKH, CTEKJIOMAKEThI, TIEHOCTEKIJIO, OOIMIIOBOYHBIC
Mareprasbl HA OCHOBE CTEKIIA). TEeXHOMIOTMYECKUE CXeMBbI F TTapaMeTPhI POU3BO/ICTBA.

Tapnoe crekno. TexHomornueckas cxema U3rotopieHus. Buasl, Ha3HaAY€HHE U OCHOBHBIE
TpeOOBaHUS, MPEABSBISEMbIE K CTCKISHHON Tape. TEeXHONOTHYECKHE CXEMBbl M TMapaMmeTphl
MIPOU3BOJCTBA. MeTO/Ibl YIPOUHEHHSI CTEKIIOTAPHI.

AccopTUMEHT ®  cocTaBbl  copToBoro  crekina. (OcCOOCHHOCTHM  Bapku W
BBIPA0OTKUXPYCTAIbHBIX U IBETHBIX CTEKOJ. METO/IbI IEKOPUPOBAHUS COPTOBOTO CTEKJIA.

Texuudyeckoe creknmo. TexHonormueckas cxemMa monydeHus. Kiaccudukanus
TEXHHUYECKOT'0 CTEKJIa IO Ha3HAYeHHIO, COCTaBaM, CBOMCTBaM. XapaKTepUCTUKAa OCHOBHBIX TUIIOB
TEXHHYECKOTO CTEKIIA.

Cutamnel W TUIAKOCHTAIUIBL.  TeopeTHYecKre OCHOBBI HAIPaBICHHON 00BEMHOM
KPUCTAITM3AIMU CTEKOJI. KaTanmu3atopbl KpUCTATU3ALNN, UX BUILI M MPEIBIBISEMbIE K HUM
TpeOoBaHUs. TEeXHOIOrMYECKHE CXEMBbI MOTYUYEHHS CUTAIIOB. XapaKTepUCTHKA OCHOBHBIX BUJIOB.
OCOOEHHOCTH CBOWCTB M TPUMEHEHHS.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bup yuye6Hoii padoThi 3E Oﬁbengil:;.u:mﬂnnbgap‘ -
O01masi Tpya10eMKOCTh JUCUMIIIIMHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 32 24
Jleknun 0,89 32 24
CamocrosiTesibHas padora: 1,11 40 30
KoHTakTHasi camocTosATebHAs paboTa 0,2 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3AEIOB 1,11 39.8 29,85
JIACITUTIINHBI
Bua uTOroBoro KOHTpoOJIf: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«TexHoJIOTMYeCKHE MAIIIMHBI /IJISl IPOU3BOACTBA BHICOKOTEMIIEPATYPHBIX
(GyHKIHOHATBHBIX MATEPHUATIOBY»

1 Heas AMCUMIUIMHBI — TPHOOPETEHUE OOYYAIONIMMIUCS 3HAHHHA MO TEOPETUYECCKUM
OCHOBAM T€HEpallMu TeIja M TEIJIOBbIX MPOIECCOB, MPOTEKAIOMMX MpPU MOTYyHYCHUH
BBICOKOTEMIIEPATYPHBIX (PYHKIMOHATBHBIX MaTepuanoB (BOM) u u3nmenuil U3 HHUX, a TaKxke
MPUHITUIIAM PaOOThI, YCIOBUSIM JKCIUTyaTallud, OCHOBAM MPOCKTUPOBAHUS TEIUIOBBIX arperaTtoB
JUTSL X TIPOU3BOJICTBA.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
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VYK-2.1, YK-2.2, VK-2.3, IIK-1.1, TIK-1.2, I1K-1.3, TIK-2.1, I1K-2.2, TIK-2.3, I1K-3.1, IIK-
3.2, I[IK-3.3, I1K-4.1, TIK-4.2, I1K-4.3.

3name:

TEOPETUYECKHE OCHOBBI OpraHM3allMi TEIUIOBOW OOpabOTKM B TEIUIOBBIX arperarax
TexHoJiornu BOM;

IPUHIUIBI BBIOOPA U pacyeTa (pyTEepOBOK TEIUIOBBIX arperaToB AJs npousBoacTsa BOM u
WU3ICIUN U3 HUX;

TEOPETUYECKUE OCHOBBI IIPOLIECCA CYLIKU CHIPHEBBIX MAaTE€PUANIOB U U3ACIHUNA TEXHOJIOIMH
BOM;

KOHCTPYKIIMU U MPUHIMIIEI pabOThl OCHOBHBIX TEIUIOBBIX arperatos npousBojcTtsa BOM u
U3JIeIIUN U3 HUX — [IeYed U CYILINUJL.

Ymems:

OCYIIECTBIISATH BHIOOP TETIOBOM 00paOOTKM M MCTOYHMKA TEIIa I MPOU3BOJICTBA TAHHOTO
Buga BOM;

MIPOU3BOIUTH BEIOOP KOHCTPYKIIMH TEIIOBOTO arperata TexHonorud BAOM u ocymiecTBisTh
HE0OXOAMMBIC KOHCTPYKTUBHBIC U TEIIJIOTEXHUYECKHUE PACUCTHI;

BBITIOJIHATH U YUTATh YEPTEHKU OCHOBHBIX TEIJIOBBIX arperaToB TexHoiaoruu BOM;
MCIOJIb30BaTh CPEJICTBA KOMIBIOTEPHON TpadUKH I U3TOTOBICHUS YePTEIKEH.

Braoems:

3HaHUSMU 00 2(P(EKTUBHOCTH WCIOJIB30BAaHUS M CIIOCO0AaX DJKOHOMHHM TeIia TpH
npousBoAcTBe BOM u u3nenuit u3 Hux;

3HAHUSAMH 00 OCHOBHBIX (PU3UKO-XMUMHUYECKUX MPOIECcCax, MPOUCXOSANINX IMPH CHHTE3E
B®M u ux cBs3u ¢ mporeccaMu Tera000MeHa;

3HAHUSIMU O COBPEMEHHOM TEIJIOTEXHUYECKOM 000pYyI0BaHHH TeXHOI0ruu BOM;
METOANKOM KOHCTPYKTHUBHBIX U TEIUIOTEXHHUYECKHX pacyeTOB TEIJIOBBIX arperaroB
texHojoruu BOM.

3 Kpartkoe coaep:xanue JTUCUMILIHHbI

OO0mue »yIeMeHThl KOHCTPYKIIMH TEIJIOBBIX arperaToB: 30HA T€HEpallud TEeIUla U 30Ha
TEXHOJIOTMYECKOro mporuecca

I'enepauust TemioThl B TEIUIOBBIX arperatax Buiabl TOmMBaA M WX OCHOBHBIE
XapaKTepUCTHKHU. PacueTr mporiecca ropeHusl TOIUIMBA, CIIOCOOBI M YCTPOWMCTBA AJI CHOKUTAHUS
pa3HBIX BHJIOB TOIUIMBA. BUbI 3yiekTpoHarpeBaTesneil AJjig nevyel COMpOTUBIEHUS: MaTepHabI,
KOHCTPYKLHUU U YCIOBHUS CITYKObI

Posb ra3oBbIX MMOTOKOB B OpraHu3auy paboThl TEIJIOBBIX arperaroB TexHojoruu BOM.
Oco0eHHOCTH IBH)KEHHS Ta30BBIX TTOTOKOB B YCTAaHOBKAaX TexHOOruu BOM.

TerooOMeHHBIE MPOLIECCH IPU TEIIOBOM 00pabOTKE B MeYax U CYIIMJIAX TEXHOJIOTUU
B®M. KoHBEKTHBHBII PEeXUM PaOOTHI TETUIOBBIX arperaToB. PaguanimoOHHBIN peXUM pabOTHI
TEIUIOBBIX arperatoB. Pa3HOBUIHOCTH M 00JIACTH MPUMEHEHUS paTIUuaIliOHHOTO TEeIJI000MEHa.

[TpoGaeMbl TETIONU30JIAINH TIPU pabOTE TEIUIOBLIX arperatoB. TpeboBaHus K (yTEpOBKE,
OTHEYIIOPHbIE M TEIUIOM3OJSLUOHHBIE MaTepHallbl, HCIOJb3yeMble NpPH KOHCTPYUPOBAHUU
TEIJIOBBIX arperaroB TexHoyiorun B®M. Pacuer (yTepoBOK B yCIOBHSX CTAI[MOHAPHOTO H
HECTallMOHAPHOTO TETIOBOTO MOTOKA.

[Ipoueccsl, mpoucxopsmue INpU YAAICHHAW BIArd W3 MaTepualoB WIA W3JAENUH,
MEXaHU3MBbI ITIEpEMEIIEHHUS BIIard BHYTPU MaTepuaa, yCaJouHble HaMPSKEHUs, TOBEPXHOCTHBIN
U KPUTUYECKUH TPalueHT BIAXXHOCTU. BHIOOp ONTHUMAaNIbHBIX peXUMOB Cymikd. KoHCTpyKiuu u
MPHUHIIAI PA0OTHI CYIIMIIOK JIISI CYIIKH CHIPhEBBIX MAaTEPHUAIOB U CYIIKH KEPAMUYECKUX U3/ICITHA.

OcHoBHbIE (PU3UKO-XUMHUYECKHE MPOLECCHl, MPOUCXONALINE MpH OOXKUTe U3AEIUl
KepaMUUYECKOU TEXHOJOTUM, UHTEPBAJ CIIEYEHHOI'O COCTOSIHUS M €r0 BIUSHHE HA OpTraHU3aIUI0
nporiecca ooxura. Kimaccudukamnus nedeit s o06kura kepaMuueckux n3aenuid. Konerpyxkius u
OpUHIUI  paboThl Teuell mnepuoanmdeckoro neiictBus Ileun HempepbIBHOIO —JIEHCTBHSL,
KJIacCU(pUKaLUA 10 peXUMY 00KHUTra U BUAY KepaMudeckux uzaenuid. KoHcTpykuus 1 mpuHLIUI
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NEHCTBUSL  TYHHENBHBIX T€4ed OTKPHITOro IIaMeHH. Pacdyer mpOM3BOIUTENLHOCTH,
TEOMETPHUYECKUX Pa3MEpPOB M CTPYKTypa TEIUIOBBIX OallaHCOB TYHHENBHBIX meueil. [lpuHnmm
paboThl, OCOOEHHOCTH KOHCTPYKIIMU U OOJaCTh NMpPUMEHEHUs MYy(ETbHBIX Meuel sl 00Xura
U3JIeNHA KepaMU4ecKoi TexXHOoJIoruu. OCOOCHHOCTH KOHCTPYKIIMH M 00JIACTh TPHUMEHEHUS
KOHBEHEPHBIX TMeuel. OJeKTpuueckue rmedd. 1peboBaHMs K MaTepHally HarpeBarelns,
O0COOCHHOCTH KOHCTPYKIIMHM W OpraHu3aiuu o0xura. BricokoTemrepaTypHbIe SJICKTPHUSCKUE
MIeYH JIUIA 00KHUTa U3IeTTUH TEXHUYECKON KepaMUKH.

TerunoBble arperaTbl CTEKOJIBHOM TexHosioruu. IIpomeccel, mnpoucxondimue Ipu
TepMOOOpabOTKE CTEKOAbHOM MmuXThl. Kiaccudukamusi CTEKIOBapeHHBIX Tedeil. Bribop
KOHCTPYKIIMM CTEKJIIOBApPEHHON Ie4Yl B 3aBHCUMOCTH OT COCTaBa CTEKJIa, BUAA U cCrocoba
BBIPAOOTKHM cTekinon3aenuii. KOHCTpyKIMsT ¥ TPUHIMN ACUCTBUS T€YCH MEPHOIUYECKOTO
neiictBus. KoHCTpykuMs W NpUHIMO JEHCTBUS BaHHBIX I1€Y€M HENPEPBIBHOIO JAECHCTBHSL.
Knaccudukanus, oOuiye 31eMeHTbl KOHCTPYKIUU. KOHCTpYKIMK U IPUHIIMIT JEHCTBUS TUIIOBBIX
neyeil HempephIBHOTO IEUCTBUS JIJIsl MPOM3BOJICTBA CTEKJIA U cTekiion3aenuid. CpaBHEHHE pa3HbIX
THUIIOB Ie4eil 1o TerioBoi addextuBHOCTH. [Iponiecch TermooOMeHa 1 Bapka CTEKJIa U B BAHHBIX
neyax HEMpephIBHOTO JEUCTBUS. PacueT KOHCTPYKTHBHBIX pa3MEPOB CTEKJIOBAPEHHBIX Ieuei
HENPEPHIBHOTO JEHCTBUS, CTPYKTYpa TEIJIOBBIX OanaHcoB. Vcnonab3oBaHue 3JE€KTPOIHEPTUH AJIs
BapKH CTEKJIA. DIEKTPUUECKHUE MTEYH MMePHOTUIECCKOTO U HEMPEPBHIBHOTO ACUCTBUS, TPEOOBAHUS K
anekTpoaaM.  [azoanektpuyeckue  meud. CpaBHEHHE  IUIAMEHHBIX,  AJIEKTPUYECKUX,
ra303JeKTPUIECKHUX Medel 1Mo 3QGEeKTUBHOCTH HCIIONB30BAHMS TEILIOBOW YHEPTUH, YIACIEHOMY
cbeMy. BecromorarenbHble eYH CTEKOIbHON TEXHOJIOTHH.

TemmoBeie arperarsl JUisi IPOU3BOJICTBA BSUKYIIUX MaTepuainoB. IIporecc obpazoBaHus
KJIMHKEpa B NEYHBIX arperatax. MOKpbIil 1 cyxoi crnocod Mpou3BOACTBA LIEMEHTHOTO KIMHKEPA.
OU3NKO-XUMHUYECKHUE TMPOIECChl, TMPOTEKAIONUE TMPU OOXKUTEe CBIPHEBOM CMECH U
TEIUIOTEXHUYECKHE XapaKTEPUCTUKN OCHOBHBIX TEXHOJOTHYECKHUX 30H MIEYHOTO arperara.

KoHcTpykius v mpuHIAT pabOThI BPAIIAIONINXCS TIeUeil MOKPOTO ClIoco0a MPON3BOCTBA.
[Tpoueccsl TemmooOMeHa BO BpallaloIIeNcs IMEYd MOKPOro crocoda MpOU3BOACTBA, IYTH
WHTCHCU(HUKAIIMM KOHBEKTHBHON Temonepenaun. I[lednple arperatbl Ccyxoro croco0a
MPOU3BOJICTBA C 3all€YHBIMU TEIUIOOOMEHHUKAMHU. BBIHOCHBIE pPEaKTOPHI-AeKapOOHU3ATOPHI
MEYHBIX arperaroB CyXxoro crnoco0a, uX pa3sHOBHIHOCTH W MPUHIMUN paboThl. KoHCTpyKIuM u
TEIUIOTEXHUYECKHE 0COOCHHOCTH pabOThI XOJIOAWILHUKOB MEYHBIX arperaToB /sl MPOU3BOACTBA
LIEMEHTHOI'0 KJIMHKepa Pacuer KOHCTPYKTHMBHBIX Pa3MEpPOB BpalIalOLIUMXCS IMeuYel, CTPYKTypa
TEIUIOBOTO U MaTepHalbHOrO OajaHCOB BpalIalONIMXCS IeYeil MOKpPOro M CyXoro crocoba
MPOU3BOJCTBA IIEMEHTHOTO KJIMHKepa. [‘a3omarepualibHble TMOTOKM B TEYHBIX arperarax
[IEMEHTHOI'0 MPOM3BOJCTBA U MX B3aHUMOCBS3b C IpoleccamMu TerooOMeHa. KoHCTpykuusa u
NPUHIUI JEHCTBUS IIAXTHBIX IMEYed W TMeuyed KUISLIEro CJosl JJis MPOU3BOJCTBA H3BECTH.
['uncoBapoyHble KOTJIbI, YCTAHOBKM COBMECTHOIO TOMOJIa U OO0XWra (CyIIKH) CBIPBEBBIX
MaTepHUaoB.

KonTtponb Ham paboTO# TETIOBBIX arperaTos.

4 O0beM yueOHOH TUCHUILINHBI

Bup y4yeOHoii padoThI 3E Oﬁbexlz::;.u:mnnnbgap‘ .

O01mas Tpya0eMKOCTh TN CHUNIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4ucCJIe B JOpMe NPAKTUYECKON TOATOTOBKU 0,44 16 12
CamocTosiTesibHasi padoTa: 1,12 40 30
CamMocTosATenbHOE U3YUEHHE Pa3esioB 112 40 30
JUCITUTLIAHBI

Bua koHTpos:

JK3aMeH 1,0 | 36 | 27
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Kourakraas pabora - IPOMEKYTOUHAs 0.4 03
aTTecTamus 1,0 ’ ’
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua uTOoroBoro KOHTpoJIf: IK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«O0masa xuMuueckas TEXHOJIOT U

1. Hear aucHumiIuHbl — (GopMHpoBaHUE 3HAHWUK B OOJNACTH  peaNTH3alMH XUMHUKO-
TEXHOJOTMYECKHX TIPOIECCOB C YYETOM (PHU3UKO-XUMUYECKUX OCOOEHHOCTEH MpPOTEKAIOIINX
peakiuii, BbIOOpa ONTHUMAJbHBIX YCJIOBHH pealm3yeMbIX MpPOIECCOB, BBIOOPA 3((HEeKTUBHBIX
peakTopoB, MPUOOPETEHHs] HaBHIKOB B COCTABJICHUU MaTEpUAIbHBIX U TEIJIOBBIX OajaHCOB, B
pacdere TPOIECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHYECKOTO MOJCIHPOBAHUS, MMOTYYCHHUS
3HaHWI B 00JIacTH Pa3pabOTKH SHEPTrOCcOEPETaloIMNX XUMHKO-TeXHOIornIeckux cuctem (XTC),
0€30TXO0IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUH Ha MPUMEPE COBPEMEHHBIX TTPOU3BOICTB.

2. B pe3yabTraTe ndy4eHUus JUCHHUILUIHHBI 00y4Al0UIUICH T0JIKEH:

Obaaoams ClieNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

[1K-3.1, I1K-3.2, [1K-3.3, [1K-4.1, TIK-4.2, [1K-4.3.

3namo:

—  OCHOBBI XUMHYECKHX MPOIECCOB U PEAKTOPOB;

—  METOJABI UCCIENOBAHUMN B3aUMOICHCTBUS XMMUUECKUX MPEBPALIECHUN U SIBJIEHUN NIEpEHOCa
Ha BCEX MACIITa0HBIX YPOBHSIX;

—  METOJMKY BbIOOpa peakTopa U pacyeTa Mpolecca B HeM;

— OCHOBHBIE pEaKIMOHHBIE TIPOLIECCHl U  PEAKTOPhl XUMHUYECKOM TEXHOJIOTMH H
OHMOTEXHOJIOTHH,

— OCHOBHBIE TNPUHIUIBI OPraHU3aLUKd XUMHYECKOIO IMPOU3BOJCTBA, €r0 HEPaAPXUUYECKYIO
CTPYKTYPY, METO/IbI OLleHKH () (HEKTHBHOCTH TIPON3BOCTBA,

—  OCHOBHBIC XMMHUYECKHE MTPOU3BOJICTBA.

Ymemy:

—  paccyMTaTh OCHOBHBIE XapaKTEPUCTUKU XMMHUECKOI0 IIPoIecca;

—  BBIOpaTh palMOHAJIBHYIO CXEMY MTPOU3BOJICTBA 3aJaHHOIO MTPOIYKTa;

—  OLICHUTH TEXHOJIOTUYECKYIO 3P(PEKTUBHOCTH MPOU3BOJICTBA;

—  BBIOpaTh 3P HEKTUBHBIN THIT peaKTOpa;

—  TIPOBOJUTH PACUYETHI TEXHOJIOTHUECKUX MApaMETPOB IS 33JaHHOTO MPOLIECcCa;

—  OIpeAeNsATh MapaMeTphl HAMIYUIIeH OpraHu3aluy IpoIecca B XUMHUIECKOM PEaKTope.

Braoemy:

— Meroaamu aHanm3a 3(HEKTUBHOCTH PAOOThI XUMUUYECKHUX MTPOU3BOICTB;

— MeToJaMH pacueTa M aHaiM3a IPOLECCOB B XUMHUYECKHX pEAKTOpax, OMpPEleisTh
TEXHOJOTUYECKHE MMOKa3aTeIH;

—  METOoJaMH BBIOOpA XUMUYECKUX PEAKTOPOB.

3. KpaTkoe comepxxanue Q1M CUMILTHHBI:

Pazoen 1. Xumudeckas TEXHOJIOTHS M XUMHYECKOE MTPOU3BOICTBO.

1.1. OcHOBHBIE OIpeACIICHHS U MOT0KEHHUS.

Xumuaeckasi TeXHOJIOTHSI. OOBEKT XMMUYECKON TEXHOJIOTHU. MeXOTpacieBol XapakTep
XUMHYECKON TEXHOJIOTUHU. Pa3sBUTHE XUMHYECKHX MMPOU3BOACTB U XUMHUYECKOU TEXHOJIOTHH.
MecTo XMMUYECKON TEXHOJIOTHH B MPOMBIIIIEHHON chepe U METOI0B XUMHYECKOW TEXHOJIOTUN
B HCXUMHUUYCCKHUX OTpaACIIEIX MNPOMBIIIICHHOCTH. CHUCTEMHBIM aHaIU3 CIO0XKHBIX CXEM U
B3aMMOJICCTBUM DJEMEHTOB CXE€Mbl — IMOHATHE M coaepkaHue Meroja. dusznueckoe u
MaTCMaTUYCCKOC MOJACIUPOBAHUC, ONIPCACIICHUC U OCHOBHBIC ITOHATHUA, UX MCCTO B MHIKCHCPHO-
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XUMHYECKHX MCCIIEOBAHUAX U pa3paboTkax. MecTo 1 3HaueHHEe HATYPHOTO ¥ BBIYMCIUTEIHHOTO
skcriepumenTta. CopepikaHue U 3aJa4u y4eOHOoro Kypca.

1.2. XumMuueckoe npou3BOJICTBO.

[ToHsiTHE 0 XUMHYECKOM TPOM3BOACTBE. MHOTOQYHKIIMOHATBHOCTE XUMHYECKOTO
npousBojcTBa. OOmas CTPyKTypa XHUMHYECKOro Mpou3BojacTBAa. (OCHOBHBIE IOJICUCTEMBI
XUMUYECKOTO MPOU3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHI XHMHUYECKOTO
MIPOU3BO/ICTBA.

KauecTBeHHBIE ¥  KOJIMYECTBEHHBIE IIOKA3aTed  XMMHUYECKOrO0  MPOU3BOJCTBA!
TEXHOJOTMYECKHE, YKOHOMUYECKHUE, IKCILTyaTalluOHHbIE, COLlUATbHbIE.

1.3. CoipbeBble pecypcebl, BOAa U SHEPTUSl B XUMUYECKOM IIPOU3BOICTBE.

Krnaccudukanus celpbeBbIX PECYPCOB MO pa3IUYHBIM MTPU3HAKaM — ()a30BOMY COCTOSHUIO,
MPOUCXOXKICHUIO, HCTOYHUKAM. MuHepaabHOE ChIpbe (PyAbl M TMOJE3HbIE HMCKOMAEMBIE),
OpraHUYECKOE MPUPOIHOE ChIphe (FOPIOYHE HMCKOMAeMbIe), PACTUTEIBLHOE U >KMBOTHOE ChIPBE,
BTOPUYHOE CHIPhE — MX HCIOJIb30BaHUE U MYyTH NepepadoTku. OCHOBHBIC CIIOCOOBI MEPBUYHOMN
00paboTKK ChIphsl (OOOTAIICHUE, OYHMCTKA, MOJATOTOBKA K TPAHCIOPTHUPOBKE M IepepaboTKe).
[TonsiTHE, CYmIHOCTP W TPUMEPHl YIIIYOJICHUS WCIHOIB30BAaHUS CBIPhS, KOMOWHUPOBAHUS
MPOU3BOJICTB ¥ KOMILIEKCHOM 1MepepabOTKH ChIPbsI.

3HaueHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOACTBaX. VICTOUHMKHU BOJBI.
TpeGoBaHMsI K TEXHOJIOTUYECKON U OBITOBOM Bojie. [IpombIliieHHAs TOATOTOBKA BOBI U METOBI
ee OYuCTKM OT rmnpuMeceid. OCHOBHBIE METOABI KOHTPOJS KayecTBa BOJABL. DKOHOMUS
BOJIOTIOTPEOJICHHSI B TIPOM3BOICTBE. BO10OOOPOTHBIE CUCTEMBI.

Buibl ¥ HICTOYHHUKY SHEPTUU B XUMUYECKON TPOMBIIIUIEHHOCTH. MacmTaObl moTpeOIeHHs
U CrHocoObl YMEHBIIEHHsS SHepreTudeckux 3arpar. CyIIHOCTh M TMPHUMEpHl pereHepanuu u
peKylepaluu SHEPrur. DHEProTEeXHOJOTUYECKHE CHUCTEMbl. BTOpUYHBIE SHEpPreTuuecKue
pecypChl.

Pasoen 2. TeopeTnueckue OCHOBBI XMMUYECKHX IPOLIECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIPEACIICHUS U MOJIOKEHHUS.

DU3UKO-XUMHUUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IIPEBpAILCHUI —
CTEXHOMETpUYECKUE, TEepMOAMHAMHYECKHUe, KuHeTHueckue. [lokazarenm  XMMHYECKOTo
MPEeBpAICHHs — CTETICHb IPEBPAICHHSI, BBIXOJ MPOAYKTa, UHTErpanbHas U quddepeHimansHas
CEJICKTUBHOCTH, CKOPOCTH PEAKIIUH U MPEBPAILECHUS PEareHTOB.

2.2. X¥IMHUYECKHE MPOIECCHI.

Omnpenenenue. Knaccudpukanus XUMUYECKHX TMPOLIECCOB MO Pa3IMYHBIM MPU3HAKAM —
XUMHUYECKHM (BUJ XUMHUYECKOW pEAKIMH, TEPMOIMHAMUYECKHE XapaKTePUCTHKH, CXeMa
npeBpalieHuii) 1 (pa3zoBbIM (YUCIIO U arperaTHoe cocTtosiHue (Bas).

I'oMorenHslil xumuueckuid npouecc. OnpeneneHne U npumepsl. BiusHue XuMudyeckux
MPU3HAKOB M YCIOBUN MPOTEKaHUs Ipolecca Ha ero nokazarenu. Crioco0bl MHTEHCU(PUKAIIUH.

[TonsTHe onTUManbHBIX Temmeparyp. ONTUMaNbHBIE TEMIEPATYPHl JUISI OOPATUMBIX H
HEOOpaTUMBIX 9K30- U SHIOTEPMUUECKHUX PEAKIIHI.

I'eTeporeHHblil (HEKaTAIMTHUECKUI) XUMUYeCKuid mporecc. OnpenesneHne u MpuMephl.
CrpykTypa mpolecca u ero cocrapistomue (cragun). Habmrogaemass CKOpOCTh XUMHUYECKOTO
npesparienns. O0mactu (peXuMbl) MPOTEKaHUS MPoIlecca, IUMUATHPYIOMIAs CTa U

['eTeporenHslii XuMHUUYECKHi mporecc '"ra3 (GKUAKocTh) - TBepmoe". OOoCHOBaHUE,
MOCTPOEHUE U aHAJIU3 MAaTEMAaTUYECKON MOJIENH AJIs peaKkIuil ropeHus (MOJeNb "CKUMAroIIasics
chepa") m TOomOXMMHUUECKOW (MOJeNb ''C HeB3amMoAECHCTBYyrOImMM sapoM"). HaGmromaemas
CKOPOCTh TPEBPAIEHUSI, BPEMsI TMPEBpAIICHUS M MyTH WHTCHCHU(PHUKAIUU ISl Pa3THYHBIX
oOyacTell mpoTeKaHus Mpolecca.

I'ereporeHHplii XUMHUYECKUW mpormecc '"ra3 (GKUIAKOCTh) - KHUAKOCTH". OOOCHOBaHUE,
MOCTPOCHHE M aHalIW3 MaTemaTuueckod mozenu. HaGmiomaemas CKOpOCTh MpeBpaleHUS U
obnactu nporekanus npouecca. [lyTn nHTeHcudUKayu sl pa3TUYHBIX PEKUMOB TIpoIiecca.

Karanmutnueckuit mpouecc. OmnpeneneHue, Kiaccudukaiys, MpuMephl. | eTeporeHHbIi
Karajau3 Ha TBepAoM Karamm3aTope. OOOCHOBaHHE, MOCTPOCHHE M aHAIN3 MaTeMaTHYeCKON
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MOJIeJIM Ha KaTAIUTUYECKOW MOBEPXHOCTU M B MOPUCTOM 3epHe KaranuzaTopa. Habmronaemas
CKOPOCTH MPEBpaIleHUs U 00J1acTH MpoTeKaHus nporecca. CTENeHb UCIIOIb30BaHNS BHYTPEHHEN
noBepxHocTu. [lyTu nHTeHCHDUKAIK KaTaTUTHUYECKUX TPOIECCOB.

2.3. XMMHUYECKHE PEAKTOPBHI.

OmnpeneneHre M Ha3HaYeHHE XUMHYECKOTO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXMMHUYECKUX OTpacisaX MpoMbIIuieHHOCTH. OO030p THIIOB XHMHUYECKUX PEaKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHAs 30HAa, YCTPOMCTBAa BBOJAa U BBIBOJA, CMEIICHUS,
pasfeNieHuss U PacHpeIeICHUs MOTOKOB, TEIJIOOOMEHHBIE JIEMEHTHI), OCHOBHBIC MPOILIECCHl H
SIBJICHUS B HUX.

CucremaTu3zaiius MpoIECcCOB B XMMHUYECKOM PEAKTOpEe MO MacITaly UX MPOTEKaHUS:
XUMHUYECKasl peakIysl, XUMUYECKUH MPOLIECC B 3JIEMEHTApHOM 00beMe, MPOIIECCHl B pEaKIINOHHOM
DJIEMEHTE U B PEaKTOPE B IIETIOM, UX B3aUMOCBSI3b U UEPAPXHUECKAsI CTPYKTypa MaTEMaTHIECKON
MoJieH Iporiecca B peaktope. [IpuMepsl mporieccoB B pa3IMyHBIX BUIAX XUMUYECKUX PEAKTOPOB.

Krnaccudukanus mporeccoB B peakTopax 1o pa3indHbIM IPU3HAKAM - BUJ] XUMHUYECKOTO
mpolecca, OpraHM3alUsl IMOTOKOB peareHTOB (CXeMa [BHXKEHHUSI PEreHTOB 4epe3 peakTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHOW 30HE), OpraHU3allis TeIJIOBBIX MTOTOKOB (TETUIOBOM PEKUM,
cXema TeTuI000MeHa), CTallMOHAPHOCTh MpoIlecca.

O0ocHOBaHME ¥ TOCTPOSHUE MATEMATHUECKOM MOJIEITH IIPOIecca B PeakTopax pa3aInaHOTO
TUIA KaK CHCTEMbl YpaBHEHHI MaTepHaJIbHOIO U TEIUIOBOrOo OajJaHCOB Ha OCHOBE JaHHBIX O
CTPYKType MOTOKA, XHMHUYECKUX MPEBPALICHUIX, SIBICHUSX MMEPEHOCA TEIIa U BEIIECTBA U HX
B3aumozeiicTBun. CucremMaru3anus U Kiaccuukaiys MaTeMaTHYeCKUX MOJENel MpoLeccoB B
peakTopax.

N3oTepmuueckne mpolecchl B XUMUYECKOM peakTope. BnusHue cTpykTyphsl MOTOKa
(umeanpbHOE CMEIICHHE W BBITECHEHHWE), CTAllMOHAPHOCTH Tporecca (MPOTOYHBIN U
NepUOANYECKUIi), TapaMeTPOB U YCIOBUN MPOTEKaHUs Ipoliecca (TemrnepaTypa, KOHIEHTPaLus,
JaBJIeHHE, 00bEM PEaKIIMOHHON 30HBI, BpeMsl), BUJIa XUMHUECKOHN peakiuu (IpocTast U CIOXKHas,
obpatuMass W HeoOpaTuMas) M €€ IapaMeTpoB Ha MPOQMIM KOHIICHTPAIlUA W TIOKa3aTelu
npoliecca B peakTope (CTeleHb MPEeBpalleHUs, BBIXOJ MPOAYKTa, CEIEKTUBHOCTH IPOIIECCa).
OcHoBbl pacuera npotecca B peaktope. ConocrasieHue 3pGheKTHBHOCTH MPOIIECCOB B peaKTOpax,
OTHCHIBAEMBIX MOJEISIMH HJICATHHOTO CMEIICHUS U BHITECHEHUSI.

Heuzorepmuueckue mnporecchl B XUMHYECKHX peakTopax. OpraHuzanus TeIIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKUX peakTopax. Pacrnpenenenue TemmnepaTypsl, KOHIEHTPAUN U
CTENEHH TPEBpAIICHHUs B PEAKTOpe B PEXKHUMAX HJCAIBHOIO CMENICHHS] U BBITECHEHUS,
annabaTuyeckoM u ¢ TermiooOMeHoM. CBs3b TeMmmepaTypbl M CTENEHH NPEBpAIICHHUS B
aaunabatuueckoM mporecce. CormocTraBieHHE C H30TEPMHUECKUM pexXUMoM. Ywucino u
YCTOWYMBOCTH CTAI[MOHAPHBIX PEKUMOB B PEAKTOPAX UCATHHOTO CMEIIICHUS.

2.4. IIpoMBIIIJIEHHBIE XUMUYECKHUE PEAKTOPBI.

Ha KOHKpeTHBIX mpruMepax MPeaMETHO PACCMATPUBAIOTCS TPOMBIIIIJICHHBIE PEAKTOPHI TSI
MPOBEJCHUSI TOMOT€HHBIX, T€TEPOreHHbIX M KaTATUTUYECKUX IPOIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 00IaCTH UCTIOTB30BaHUSI.

Pazgen 3. Xumuyeckoe npon3BOACTBO, KAK XUMUKO-TEXHOJIOTUYECKAs CUCTEMA.

3.1. CtpykTypa U OnucaHuEe XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE TPOM3BOJCTBO Kak XUMHUKO-TexHojorundeckas cucrema (XTC). Ilonstue
cuctembl 1 XTC. Cocra XTC: anemMeHTsl, CBsI3H, moacucTeMbl. JneMmeHnThl X TC, knaccudukanus
Mo BHUJy NPOILECCOB M Ha3zHaueHWI0. TexHosorumdeckue cBsizu 3aeMeHTOB XTC (moTokwm).
[TocnenoBarenbHas, NapajuielbHas, pPa3BETBICHHAS, IOCIEI0BATENLHO-00BOJHAs (Oaiimac),
oOpaTHas (peIrKI) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl 1 Ha3HaueHHE.

Omnucanue XTC. Bunst moneneit XTC - onucarenbHble U rpagpudeckue. OnucaTenbHbe
MOJEIM - XUMHYecKas CXeMa M MaTemaTudeckas Mojenb. ['paduueckue mopenu -
GyHKIIMOHATbHAS, TEXHOJOTHYECKas, CTPYKTypHass © Jpyrue (CHEIUaIbHBIE) CXEMBI.
Ha3nauenue, npuMeHEHNE U B3aUMOCBSA3b MOJIEIICH.

3.2. Anamuz XTC.
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[Tonsitue, 3amaun u pe3ynbTaThl aHanuza XTC - cocrogaue XTC, marepualibHbI U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHUCTEMBI: B3aMMOCBSI3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3JIMuHe
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYILIECTBOBAaHUE
CTAallMOHAPHBIX PEKUMOB U .

MarepuanbHbIi U TEIUIOBOK OanaHchl. MeToMKa COCTABICHUS U pacueTa MaTepUabHbIX
u terioBbiX OamancoB XTC u ee moacucteM. OCoOEHHOCTH pacyeTa OajJaHCOB B CXeMax ¢
perukiom. @opMBbI TipeicTaBIeHHs 0aTaHcoB (TaOIUIIbI, JUATPAMMEI U Ip.).

Martepuanpuplii  OamaHc Juisi  MacCOOOMEHHBIX M pPEaKUHOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKUX U MeK(}a3HbIX OamaHCOBBIX
cooTHonIeHUH. CTENeHb NCIIOIb30BAHUSI CHIPBEBBIX PECYPCOB.

DOHTaNBIHUIHBIN, SJHEPTETUYECCKHUH (110 TIOJTHOW YHEPTUHU) U IKCEPTeTUUYSCKUN OallaHCh U
KIIJI. Ix conmocTaBiaeHHe U UCTIOIb30BaHue B aHammn3e X TC.

3.3. Cunre3 XTC.

[Tonstue w 3amaum cuHTe3a XTC. OcHoBHBIE dTambl pazpadotku XTC. Pomnb
MaTEMaTUYECKUX U IBPUCTUUYECKUX METOJIOB.

OcHoBHble koHUenuu npu cuHTe3e XTC: MoaHOE HCHONB30BAHUE CBHIPHEBBIX U
HSHEPreTUYECKUX PECYypPCOB, MUHUMHU3AIMUS OTX0/I0B, ONTUMAJIBLHOE HUCIIOIb30BAHHUE allapaTyphl.
Ux conmepkanue u crnocoObl peanuzanuud. KoMOMHHpOBaHHbBIE MPOU3BOJCTBA, COBMEIICHHBIC
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOIOTUYECKUE CHUCTEMBI,
nepectpanBaembie X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHS, OCOOEHHOCTH
U IPUMEHEHUE.

OpHOpOHBIE TEXHOJOTHMYECKHE CXEMbl: CHUCTEeMa pEKYNepaTUBHOIO TEMI000MeHa,
cucTeMa pas3JieJIeHUusI MHOTOKOMIIOHEHTHOM cMecH, cUcTeMa peakTopoB. OCHOBBI MOCTPOCHUS UX
ONTUMAIBHOUN CTPYKTYPbI

Pazpnen 4. IlpoMblluieHHbIE XUMUYECKUE TPOU3BOICTBA.

XHWMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pealn3alus U3y4eHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, KoHIENUMA NOCTPOEHUs
BbicOKOd(p(hekTuBHONH XTC. OCHOBHOW aKIEHT naeNaeTcs Ha (U3UKO-XUMHUYECKUE OCHOBBI
KOHLICTILIMK  TOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TIPOM3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBo cepHoil kuciaotThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.
IIpousBoacTBO cTUPOIIA.

Pazoen 5. Cospemennvie menoeHyuu 6 pazumui XUMU4eckou mexHoI02Uu.

Teky1iee coCTOSIHUE XUMUUYECKOW MTPOMBIIIUIEHHOCTA B MUPE U TEHJCHIIUU €€ Pa3BUTHSL.
[lepcnekTUBHBIE HICTOYHUKH ChIpbs U dHEpruu. Knacreprszanus XuMU4eCKON MPOMBIIIIIEHHOCTH.
CoBMerieHHbIE TIpollecChl. [ MOKME W TepecTpamBacMble TEXHOJIOTHYECKHE CXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OMyUueHus! NpoAyKTOB. HanoTexHonorus.
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4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0beM THCHHUILIHHBI
Bun yueOHo# padoThI Axax, | Acip.
3E
q. .

O01mast Tpy10eMKOCTb TUCHHUILIHHbI 7 252 189
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
[Tpaktuueckue 3ausrus (113) 0,89 32 24
JlabopaTtopusie pabots (JIP) 0,44 16 12
CamocrosiTesibHas padora 3,78 136 102
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 3,78 136 102
Bua kouTpoJis:
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIsi IK3aMeH

AHHOTANUA padoyeil MPOrpaMmbl AU CHUNIMHBI
«CucTreMbl yNpaBJaeHUs] TEXHOJOTHYECKUMH MAIIMHAMH 1 000PY/10BAHH €M)

1. Heap AMCHUIUIMHBI — JaTh 0a30BbIEe 3HAHUS [0 TEOPUHU CHUCTEM YNPABICHUS XUMUKO-

texHosiornaeckumu mporeccamu (CY XTII), npuBuTh HaBBIKK U yMeHUs aHanu3a cBorictB X TTI,
KaK OG’bGKTOB YOpaBJICHUA U NPAKTHICCKOTO MPUMCHCHUA TCXHUYICCKUX CPCACTB YIIPABJICHUA.

2. B pe3yabTraTe n3y4eHUus JUCHHUILIHHBI 00y4al0UIUICA T0JIKEH:

Obnadamye cleAyOMMA KOMIIETEHIIMAMU ¥ UHIMKATOPAMH UX JTOCTHKECHUS:
VK-1.1, YK-1.2, YK-1.3, YK-2.1, YK-2.2, VK-2.3, [1K-3.1, [1IK-3.2, [1K-3.3.

3name:

OCHOBHBIC ITOHATUSA TCOPHUU YIIPABJIICHUS,

CTaTUYECKHUE U TUHAMHYECKHE XapaKTePUCTHKN OOBEKTOB YIPABICHUS;

OCHOBHbIE BHJIbI ccTeM aBToMaTtnyeckoro ynpasieHus (CAY) 1 3aK0HbBI peryInpoBaHus;
tunoBbie CAY B XUMHUYECKOHN MTPOMBIIICHHOCTH;

METO/Ibl U CPEJICTBA U3MEPEHHSI OCHOBHBIX TEXHOJOTHYECKUX MTapaMETPOB;

ycroruuBocth CAY;

OCHOBHbIEC TOHATHSI HenuHEWHBIX CAY, peneilHple CUCTEMBbI, JIOTUYECKHUE aJTOPUTMBI
YHOpaBJICHUA, aAAIITUBHBIC U OIITUMAJIBHBIC CUCTCMbI YIIPABJICHUS.

Ymemes:

ONpeeNiATh OCHOBHBIE CTAaTUYECKWE U JMHAMHUYECKHE XapaKTePUCTHUKU OOBEKTOB
yIpaBJIEHUS;

BbIOMpATh PAllMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJIOTUYECKOTO MPOLIECCa;
OIIEHUBATh ycTOMUNBOCTH CAY;

BBIOMPATh KOHKPETHBIC TUTIBI TPHOOPOB 1j1st quarHoctuku X TT1.

Braoemey:

MCTOJaMH TCOpPUHU ABTOMATHUYCCKOI'O PCryJIMpoBaHNMd, OpraHU3alluid U pacucTta CUCTCM
ONITUMAIILHOTO YTIPABIICHHS MPOIECCAMU XUMUYECKOH TEXHOIOTHH.
3. KpaTkoe comepxxanue IMCUMILIAHBI:
Pasoen 1. OchosHnuvle nonsimus ynpasienus XuMuKO-mexHoI02ULeCKUMU RPOYeCcCcamu.
3HaueHne aBTOMAaTUYECKOI'0 YHOpaBJICHUA U pa3BUTHA XUMHYECKOUI MPOMBIIIJICHHOCTH.

OCOOEHHOCTH ~ yNpaBlI€HHS XUMHUYECKUM MPEIIpPUATHEM UM XMUMHUKO-TEXHOJIOTHYECKUM
nporeccoM. TeXHUKO-5KOHOMUYECKUH 3((eKT BHEAPEHHs aBTOMATH3HPOBAHHBIX CHUCTEM
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ynpaeneHusi. Ponp cucreM ympaBieHUss B oOecreueHHH O€30MacCHOCTH XUMHYECKOIrO
MPOU3BOJICTBA U OXPaHbl OKpY:Katoliei cpeabl. OCHOBHBIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpaeneHusi. OCHOBHblE TNPUHUUINBL yopaBieHus. Kiaccudukamusi cuCTeM yHpaBlieHUs
®yuknuoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrpaBieHHUsL.

Paszoen 2. Ocnoevl meopuu asmomamuyecko2o ynpasieHus.

Matemarnueckue Mmoaenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucuuciaenus aisa ananuza CAY. Tunossle TMHAMUYECKUE 3BE€Hbs. BpeMeHHbIe 1
YaCTOTHBIC  XapaKTEPUCTUKU. OKBUBAJICHTHBIE MPEOOPa30BaHUS  CTPYKTYPHBIX  CXEM.
VYceroitunBocTh uHEHHBIX CAY c oOpaTHO# cBsi3bio. Kiaccudukamnusi 1 OCHOBHBIE CBOWCTBA
00BEKTOB ympaBleHHUS. MeTOAbl OINpeAeNeHUs] CBOWCTB OOBEKTOB YyIpaBieHus. OCHOBHBIC
3aKOHBI peryjaupoBaHus. BpiOOp 3akoHa peryjaupoBaHHS U ONpPENEICHHE ONTHUMAalIbHBIX
napamMeTpOB HACTPOMKU MPOMBIIIJIEHHBIX PETYIISTOPOB.

Paszoen 3. Hsmepenue  mexuonocuueckux napamempos  XUMUKO-MEXHOLO2ULECKO20
npoyecca.

l'ocynapctBeHHast cucteMa NPOMBIIUIEHHBIX NPUOOPOB M CPENCTB aBTOMATHU3AIIHH.
OcHOBHBIE TEpMHUHBI U ompeneneHus Merponorud. Meroasl wu3mepenuil. Cpencrta
U3MEPUTENIbHON TEXHUKH, WX CTaTHYEeCKHMe M JuHaAMU4eckue cBoicTBa. [lorpemrHoctu
u3mepenuii. CiocoObl nepenaun uHGopManuu Ha paccrostHue. OpraHuzanus AUCTAHIIMOHHON
nuarHoctukn XTIl  M3mepeHue OCHOBHBIX TEXHOJOTMYECKUX IMapaMETpPOB: JABJICHUS,
TEMIIEpaTypbl, pacxojla U KOJIMYECTBA, YPOBHS XKUIKOCTU M CHITy4YMX MaTEpHalIOB, COCTaBa U
(bU3UKO-XMMHYECKUX CBOWCTB BELIECTB.

Paszoen 4. Ocnogvl npoekmupogaHusi agmomMamuyeckux Cucmem yYnpasienus XUMUKo-
MEeXHON02ULECKUMU NPOYECCamil.

Ocobennoctu  ympaBinenuss XTII. Texuumueckue cpeactBa CAY. OcHoBHBIC
Pa3HOBUIHOCTHU YIIPABIISIIOIIMX YCTPOUCTB. THIIBI, XapaKTEpUCTUKU U PACUET HUCIOJHUTEIbHBIX
MEXaHHU3MOB H PEryJIupyromux opraHoB. OdopmiieHue IpoeKTHOTO 3aJaHHs HA aBTOMATH3AIUIO
TEXHOJOTMYECKOro mporecca. Boioop Touek n3MepeHusi, KOHTPOJIs, YIPaBIsieMbIX TapaMeTpOB U
YOPaBISIOMUX BO3AeHCTBII. CTaHIapTHI U YCIOBHBIE 0003HAUCHUS /11l TEXHOJIOTUYECKUX CXEM.
OcnoBubie cBenenust 00 ACY TII B xumuueckoir npomeinuieHHOcTd. [Ipumepsr ACY TII B
XUMUYECKOU MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEMEHHbIE TEHACHIIMHU B
pazsutuu CY XTII.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoThl Axax, | Acip.
3E
4. 4.

OO0mas TPy10€eMKOCTh 1M CHUIITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocrosiTeibHas padoTa 0,67 24 18
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 0,67 24 18
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOUYHAsl aTTECTaIHsI 1 0,4 0,3
IToaroToBka K 3K3aMeHy 35,6 26,7
Buja nTOoroBoro KOHTpoOJIst IK3aMeH
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5.3 IucuumjinHbl YacTu, GopMuUpyeMoOil y4aCTHUKAMHU 00Pa30BaTeJIbHbIX OTHOIIEHU I

(IMCUMITHHBI 110 BHIOOPY)

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Koanonanas xumMus»

1 Heap aucuumiMHbl — MpuoOpeTeHrne 00ydYaroImMUMUCS 0a30BBIX 3HAHWK B 00JIACTH

TCPMOANHAMHKU MMOBCPXHOCTHBIX SIBIICHUI 1 CBOMCTB AUCTICPCHBIX CUCTCM U ITOJTYUYCHHUC yMeHI/Iﬁ
B YAaCTH HCHOJL30BAaHHUSA OTHX 3HAHUH IIpru HMCCICAOBAHUHU, IMPOCKTUPOBAHHMU U CO3JaHHU
PCATBHBIX CUCTCM, SABJIAIOMIUXCA B OOJIBIIIMHCTBE CJIy4acB JUCIICPCHBIMU.

2 B pe3yabTaTe H3ydyeHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:
Obaaoams ClieNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS
VK-1.1, VK-1.2, VK-1.3; [IK-4.1, IIK-4.2, [IK-4.3.

3nams:

NpU3HAKUA 00BEKTOB KOJUIOUTHOW XUMHH U UX KIIACCU(PUKALIHIO.

OCHOBHBIE TIOHSTUS M COOTHOUIEHUS TEPMOJAWHAMUKH IMOBEPXHOCTHBIX SIBIICHUU
(TepMoOIMHAMUKA MTOBEPXHOCTHOTO CIIOS; a[re3us, CMaulBaHUE W PACTEKAHUE JKUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOJIMHAMUYECKHE CBOICTBA TeI; aAcOpOLIKs I'a30B U MapoB, aJcopOuus
U3 pacTBOPOB).

OCHOBHBIE Teopuu (HU3UUECKON aicopOIuu.

OCHOBBI CTPOEHHSI JBOMHOTO 3JIEKTPUYECKOTO CJO0S; MPUPOAY SIECKTPOKUHETUYECKOIrO
MOTEHIMaJa; OCHOBHBIE JJIEKTPOKUHETUUECKNE SBJICHHUSL

yCIOBUS TpUMEHUMOCTH 3akoHa CTokca; 3akoH OiHmTeiiHa — (CMOJYXOBCKOTO,
runcomMeTpuueckoe ypaBsHenue Jlarmmaca.

IPUPOLY CEIMMEHTALMOHHOW M arperaTuBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB ITAB kak nuoGUIBHBIX CHCTEM; OCHOBHBIE moJjiokeHHs Teopuu JIJIDO;
NPUYUHBI U OCOOEHHOCTH OBICTPOW M MEUICHHOH KOaryJsiud, KOHICHTPAIMOHHOH U
HEUTPAIU3AMOHHOW KOATyJISAIINH.

TUIBl CTPYKTYpP, BO3HHMKAIOIIME B JAMCIEPCHBIX CHCTEMAaX, MPUYMHBI U YCIOBHUS HX
o0Opa3oBaHuS;

KJIACCHU(UKALIUIO TUCTIEPCHBIX CHCTEM IO X PEOJIOTHUYECKUM CBOMCTBAM.

Ymems:

pacYUTHIBATh MAPAMETPhI, KOTOPHIMHU XapaKTEPU3YIOT JUCIEPCHOCTb.
MMpOBOAUTL PACUCTBl C MUCIIOJIB30BAHUCM OCHOBHBIX COOTHOIICHUN TCPMOAUHAMUKNU
MIOBEPXHOCTHBIX SIBJICHHIA.

paccUnTHIBATh OCHOBHBIC XapaKTEPUCTUKHU MIOPUCTOH CTPYKTYPHI.

pacCUYMTHIBATh BEJIMUYMHY 3JICKTPOKHHETHYECKOrO MOTEHIIMAIA TI0 AaHHBIM 3JIEKTPOOCMOca
u 3nekTpodopesa.

paccyMThIBaTh MHTETPATIbHYIO U U (depeHInalbHYI0 KPUBBIE pAacIpeeNIeH s YacTUIl 110
pasmepam.

paccunThIBaTh M MPOBOAMTH AHAIN3 MOTEHIMATIBHBIX KPHBBIX IMAPHOTO B3aUMOJICHCTBHUS
YACTHIL

pacCUYUTHIBATh U U3MEPATH BSI3KOCTh TUCIIEPCHBIX CHCTEM.

Braoems:

MPEJICTABICHUSIMA O POJIM TIOBEPXHOCTHBIX SIBJICHUM M JHCIEPCHBIX CHCTEM B TEXHHKE U
pupoJie.

METOJJaMU U3MEPEHHUSI TOBEPXHOCTHOTO HATsDKEHHUS, KpaeBoro yria.

3HAHUSAMHU O METO/aX U3MEPEHHUS aJCOPOLNU U y/IeTbHONU TOBEPXHOCTH.

3HAHUSAMHU 00 YCIIOBUSX IPUMEHUMOCTH ypaBHeHUs [ enbmronbia — CMOTyXOBCKOTO;
METOJIaMH OIpe/IeTICHHs 3JEKTPOKHHETUYECKOT0 MOTEHIIHANA.

METOIOM CETMMEHTALIMOHHOT'O aHAJN3A.
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—  METOJaMH OTIPE/IEICHUsI KPUTUYECKON KOHLEHTPAIIMY MUIIEIUI000pa30BaHMS;
—  MEeTOJaMH HUCCIeI0BaHUsl KUHETUKU KOAryJIsIHH.
—  MeTOoJaMH U3MEPEHHUs U aHaJIn3a KPUBBIX TEUCHHUS.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazoen 1. Ilpeomem u npusnaxu 06vexmo8 KoaI0UOHOU XUMUU

Komnonanas xumusi - Hayka O MOBEPXHOCTHBIX SIBICHUSX U JUCIEPCHBIX CHCTEMaX.
OcHOBHbIE TOBEPXHOCTHBIC SIBJICHMS: aAre3uss M CMaduBaHHUE, KaNMWJULSIPHOCTb, aAcopOLus,
AIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U JP.

OcHOBHbIE TIPU3HAKU JAHMCIEPCHBIX CHCTEM - TETEPOreHHOCTh U JAHMCIEPCHOCTS;
MIOBEPXHOCTHAsI SHEPTHs; KOJIMYECTBEHHBIC XapaKTEPUCTUKU aucriepcHocTH. Knaccuduxanms
JTUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCTIEPCHOM (pa3bl M TUCIEPCUOHHON CPEJIbl.
Knaccudukanus cBoOOIHOIUCTIEPCHBIX CUCTEM IO pa3MepaM YacTUI[ U 10 B3aUMOJEHCTBHIO
MEXIy JUCTICPCHOHHON cpefod W aucrepcHo (as3oil. Poyib TOBEPXHOCTHBIX SIBJICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOAE, TPOMBIIIIIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTHH.

Pazoen 2. Tepmoounamura nosepxHocmHuix aeienuil

OOmiast XxapakTepHCTUKa MOBEPXHOCTHOM 3Hepruu. [loBepXHOCTHAs SHEPrus B OOIIEM
ypaBHEeHUHU 1-ro U 2-ro Havan TepMoauHaMUKU. [IoBepXHOCTHOE HATSKEHUE KaK Mepa dHEpPTuu
I'n66ca mexdaznoil moBepxHocTH. IIoBEepXHOCTHOE HATSKEHHE - XapaKTEPUCTHUKA TPUPOJIBI
compukacaromuxcs ¢a3 u ux B3auMoeiicTBusa. CBOWCTBA MOBEPXHOCTEH KUIKUX M TBEPIbIX TEI.
VYpasuenue ['nu66ca-I'enpmronpia 11t BHyTpEHHEH yAeIbHON OBEPXHOCTHON SHEPTrUu (TIOTHOM
MOBEPXHOCTHOM dHEpruu). 3aBUCHUMOCTh HHEPreTUYECKUX IapaMeTpOB TOBEPXHOCTH OT
temneparypsl. [Ipouieccbl caMOnpOM3BOIBLHOTO YMEHBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuusi U MOBEpXHOCTHOE HaTshkeHHe. CBs3b BEIMUYMHBI aJCOpOLUU C MapaMeTpaMu
CHCTEMBL: H30T€pMa, HU30MHMKHAa W U30cTepa aacopbumu. Meron u30bITKOB ['HOOCa.
dynmaMeHTaIbHOE ajfcopOImoHHoe ypaBHeHue ['mb0ca. ['mOOcoBckas amcopOuus. YactHoe
BeIpakeHHe ypaBHeHUsT [10O0ca. I[lOBEpXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-MHAKTHUBHBIC
BEIEeCTBA.

Anresus, cMauMBaHME M pacTeKaHMe >KMIKocTel. Axaresuss u koresus. Ilpupoma cun
Mex(ha3zHOTO B3auMoieicTBUs. Y paBHeHUe J[ronpe it padoThl anre3un. CMadynBaHUE U KPaeBOH
yron. 3akoH HOHnra. Csi3p paboThl anre3smu ¢ KpaeBbiM yrioMm (ypaBHeHue [lrompe-FOnra).
JInouneueie 1 MMopoOHBIE TOBEPXHOCTH. MeToAbl OompeneseHns KpaeBblX YriioB. BiusHue
NOBEepXHOCTHO-akTUBHBIX BemectB (IIAB) wna cmauuBanme. Pactexkanue KHAKOCTEH.
Koaddumuent pacrexkanus mo ['apkuncy. Dddext Mapanronun. MexdasHoe HaTsKEHHE Ha
TpaHUIle MEXy B3aMMHO-HACBIIICHHBIMU XHJIKOCTSIMU W TpaBWiIo AHTOHOBa. [IpakTuueckoe
3Ha4YeHHE are3u, CMauylBaHUs U pacTeKaHUSI.

JlucriepcHOCTh M TepMOAMHAMHUEcKue cBocTBa Ten. llpaBuno ¢az I'ubbca wu
JUCIIEPCHOCTh. BIMsHNEe KPUBU3HBI MMOBEPXHOCTH Ha BHYTPEHHEE NaBjieHHE Tell (ypaBHEHUE
Jlannaca). [ToBepxHocTHas HEprHst U paBHOBeCHBIE popmbl Tet. [puniun ['n66ca-Kiopu. 3akon
Bynbda. Kanunnsapusie sBienus (ypaBHeHue JKiopeHa), UX posib B MPUPOAE M TEXHOJOTHU.
MeTtonpl ompenenacHUsT MOBEPXHOCTHOIO HATSKEHHUS. 3aBUCUMOCTb TEPMOJIMHAMUYECKON
PEaKIIMOHHON CIIOCOOHOCTH OT TUCTIEPCHOCTH. Y paBHeHUe KenbBrHa. BiusiHue qucnepcHoCcTH Ha
pacTBOPUMOCTh, KOHCTAaHTY pPaBHOBECHS XHMHUYECKOH peaknuu, Temmeparypy (a3oBoro
nepexoja.

HonyyeHne TUCIEPCHBIX cucTeM. MeToabl AucIieprupoBanus. Y paBHeHne PeOunaepa s
paboThl aucnieprupoBaHus. AACOPOIIMOHHOE MOHMWKeHue mpodyHoctu (dddext Pedbunmepa).
l'omorenHass u rereporeHHas KoHJIeHcanus. MeracTabmibHOe cocTosiHue. JHeprus [mnbdoca
00pa3zoBaHMs 3apO/IbIiia HOBOU (a3bl, KPDUTHUECKHUH paaryc 3apobiia. J[Be ctaguu oOpa3oBaHus
HOBOH (pa3pl. CBsI3b KMHETHUKM 00pa3oBaHMs HOBOHM (ha3zbl C IeEpechIlieHHEM. YIpaBlIeHHE
JTUCIIEPCHOCTBIO TPU TOMOTCHHOW KOHAeHcanuu. [Ipumepbl momydeHHs] TUCHEPCHBIX CHCTEM
MeTOJIaMHU (PU3NUYECKON U XUMHUECKON KOHICHCAIUH.
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Pazoen 3. Aocopbyuonnvle pasnosecus

Knaccudukanus wmexanusmoB azncopOnuu (¢pusndeckas aacopOIHsi, XeMOocopOIus Hu
noHooOMeHHas ancopOius). [lpupoaa amcopOunoHHbIX cuil. OCOOCHHOCTH COCTABJISIFOITUX CHJT
Ban-nep-Baansca (OpHEHTAallMOHHBIX, WHIYKIIMOHHBIX W IUCIIEPCUOHHBIX) TPH aJICOPOITHH.
VYpaBHeHHe A5 TOTEHIMATBLHOM SHEPTUH B3aUMOJIEUCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

AncopOuusi Ta30B M TapoB Ha OJHOPOJHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHE
U30T€PMBI MOHOMOJIEKYJISIpPHOH aacopOiuu Jlenrmiopa u ero ananu3. OnpenencHue KOHCTAHT
ATOTO ypaBHEHHMS (JuHelHas popma ypaBHeHus Jlenrmiopa). YpaBaenue Operinnnuxa. Teopus
HOJMMOJIEKYJIsIpHON ancopOuuu bpynayspa, Ommera, Temnepa (BDT), ypaBHeHue H30TepMbl
azcopO1uu, ero ananus. Jlunerinas ¢hopma ypasaenust BOT u pacder ero koncrant. OnpeneneHue
yAeJbHOU MoBepxHOocTU MeTogoM BOT.

Ancop6uus ra30B ¥ apoB Ha MOPHUCTHIX MaTepuanax. KomndecTBeHHbIE XapaKTepUCTUKU
NOPHUCTBIX MaTepuasioB. IlopucTeie Tena KOPMYCKYJISIPHOW, KPUCTAJUIMYECKOH W ryOuaToi
CTPYKTYpbl, MeTonbl Ux nonydenus. Knaccudukanus nop no JyOuHuHY U ee B3aUMOCBSI3b C
TEOPHUSMHU aJCOPOIIUU.

Teopust KanWIApHON KOHAEHCcaunu. KanumisipHO-KOHAEHCAlIMOHHBIN TucTepe3nc. Pacuer
UHTETpaIbHON U AuddepeHnnanbHOM KPUBBIX pacnpeeneHus: o0beMa Imop Mo pasmepam.

OcoOenHocty afcopOLMK Ha MHKPOMOPUCTHIX Marepuanax. [loTeHuuanbHas Teopus
[MonssHu.  AnCOpOLMOHHBIA — MOTEHIMAN.  XapakTepuCTHYecKas  KpuBas  aJcopOIuH.
TemmnepaTypHass HHBapUAaHTHOCTh U ap(UHHOCTh XapaKTEPUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHHe Teopuu JlyOMHMHA OOBEMHOrO 3alOJHEHUS MHKPONOpP, YacTHBIE CIIy4aud STOTO
ypaBHeHus (ypaBHeHHe JlyOmHuHa-PamymikeBuua). AmcopOmus ra30B ¥ NMapoB B XUMHYECKOM
TEXHOJIOTHH.

AncopOnysi MOBEpXHOCTHO-aKTUBHBIX BeliecTB. Bnusaue crpoenust monekyn [TAB nHa
MIOBEPXHOCTHYIO ~aKTHUBHOCTb, mpaBmio Jliokmo-TpayGe. 3aBUCHMOCTH MOBEPXHOCTHOTO
HATSDKEHMsI OT CcOCTaBa pacTBOpa IpU cOoOIOeHWH 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VpaBuenue IlumkoBckoro. YpaBHEHHS  COCTOSIHUA  T'a3000pa3HbIX  MOBEPXHOCTHBIX
(amcopOIMOHHBIX) IJIEHOK. THIBI MOBEPXHOCTHBIX IUICHOK M OIpe/eeHHe MX XapaKTepUCTHK.
Becor Jlenrmiopa. ®akTopbl, ONMpeensioniie arperaTHoe COCTOSHUE afCOPOIMOHHBIX TUICHOK.
Ornpezenienre CTPOSHUS aACOPOITMOHHOTO CIIOS M pa3MepoB Mojiekyn [TIAB.

Pasoen 4. Dnexmpuueckue aenenus na nogepxHocmu

JIBoitHoi snexktpuyeckuid ciou (JIDC), mexanusmbl obopazoBanus JIDC. CooTHOIICHHS
MEXAY AJIEKTPUUYECKUM MOTEHIIMAIOM U MTOBEPXHOCTHBIM HATSKEHHEM (ypaBHeHUs Jlunmnmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeeneHre napameTpoB JIIC mo 3TUM KpHUBBIM.

Oo6ume npeacrasienus o Teopusix crpoerus JIC. Teopus I'yn — Yenmena. YpaBHeHue
[Tyaccona-boneumana mis quddysnoit yactu J19C u ero pemenne. TommuHa quddy3HOTO Cinos
U BIMSHUE Ha Hee pa3nuyHbIX (pakTopoB. J[BoiHOI snexTpuyeckuii cioit mo teopun llltepna,
nepesapsiaka nmosepxHoctu. [Ipumepsr oopazoanus I3C. Mumenisl 1 UX CTpOEHUE.

Yerbipe BuAa IEKTPOKUHETUYECKUX SIBICHUM. OJNEKTPOKMHETUYECKUI MOTEHLHAN U
BJIMSHUE Ha HEro pa3nuyHbIX (axTopoB. YpaBHeHue [enbmronbua-CMOITyXOBCKOTO MAJis
CKOpPOCTH TIEpeHOoca MPH 3JIEKTpoocMoce U deKTpodopese. IPPeKTrl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  JJIEKTPOPOPETHUECKOE  TOPMOXKEHHE,
penakcanuoHHbI 3 dekT). [IpakTrueckoe UCMoMb30BaHUE STEKTPOKHHETUISCKUX SIBIICHUH.

Paznen 5. Kunetnyeckue CBOMCTBA AUCIIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIIMOHHOTO aHanu3a. CBsA3b CKOPOCTH OC@XKJIEHUS YacTHI] C MX
pasmepoM.  YcioBusi  coOmoaeHuss  3akoHa — Crokca.  CeauMMEHTAIMOHHBIA  aHAIN3
noauaucnepcHelx cucteM. KpuBas cenuMeHTanuu. KpuBele pacnpeneseHus 4YacTHll 110
paaunycam. DKCIIepUMEHTaIbHbIE METO/Ibl B CEMMEHTALIMOHHOM aHaJIH3e.

MonekyaspHO-KMHETHYECKasi TpupoAa OpOoyHOBCKOro JBWKeHHsA. CBA3b MeXAy
CPEIHEKBAIpaTUYHBIM CABUTOM dYacThUIl ¥ Kodpduimentom muddys3un (3aKoH DWHIITEHHA-
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CMOTyXOBCKOT0). DKCIIEpUMEHTaJbHAs TMPOBEpKa 3akoHa OHHIITEHHA-CMOIYXOBCKOTO.
CrnenctBusi ©3 TEOPUH OPOYHOBCKOTO JBUKCHHSI.

CenumeHTanMOHHO-TU(GY3UOHHOE paBHOBeECHE, TUIICOMETPUYECKUI 3aKOH.
CenuMeHTaIIMOHHAS YCTOMYUBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas yCTOMYMBOCTh M KOAryJIsIUs TUCHEPCHBIX CUCTEM

OOmue BONPOCHI YCTOWYMBOCTH JUCIEPCHBIX cucTeM. CeauMeHTAIlOHHAs U
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunpHbie u 110(hoOHBIE CHCTEMBI: CAaMOIPOU3BOILHOE
o0pa3oBaHue OJTHUX U HEOOXOIMMOCTh cTabunu3anuu Apyrux. Kpurepuii tuoQpuibHOCTH CUCTEM
o Pebunnepy-ll{ykuny.

JlnopunbHble nucnepcHble cucTeMbl. Knaccudukanms u  oOmas XapakTepUCTHKa
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA W MEXaHHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunuszaims. OcHOBHBIE (DaKTOpBI, BIUSIONINE HA KPUTUYECKYIO
KOHIIeHTpanuto mutemooopasoBanus (KKM). Meroast onpenenenus KKM. [Ipumenenue [1AB.

JInopoOueie aucriepcHble cHCTEMBL. @DaKTOPbI YCTOHYMBOCTH JHO(POOHBIX CHUCTEM.
breictpas u memyennas koaryssiuus. Kunetuka xoarysainuu no CMmonyxoBckoMmy. Omnpenenenue
CKOPOCTH U BPEMEHH MOJIOBUHHON KOATyJISIUU. 3aBUCUMOCTh YHCJIa YACTUI] PA3HOTO MOPSIIKA OT
BpPEMEHU.

OcHoBHble mONOXKeHHst Teopun Jlepsruna, Jlanmay, ®epses, OsepOeka (IJIDO).
PacknuHuBaromee [JaBJI€HHE M €r0  COCTABIAIOIIME. OHEPrus  SJIEKTPOCTATUYECKOTO
OTTAJKWBAaHUS TPH B3aUMOJCHCTBUHU CIab03apsKEHHBIX MOBepXHOCTeW. CHIBI W JHEprus
nputsbkenus. OOllee ypaBHEHHE Ui DSHEPIUM  B3aUMOJICHCTBUSL JUCIEPCHBIX YaCTHUILI.
[ToTeHnManpHbie KPUBBIE B3aUMOACHCTBHUS YACTHUI] B MOHOCTAOMIM3UPOBAHHBIX TUCIEPCHBIX
cucreMax. [loTeHIManpbHBI Oapbep W €ro 3aBUCHMOCTh OT TOJNIIMHBI JU((PY3HOTO CIIO4.
Koarynsiiiuss B mepBoM u BTOpoM MHUHUMyMax. HeWTpanuzauuoHHas U KOHIIEHTPAIlMOHHAS
koarymsnusi. [lopor Owictpoit koarymsumu. [lpaBunmo Ilymene-I'apamu. 3akon [epsiruna.
Crabunm3anus IUCIIEPCHBIX CHUCTEM BBICOKOMOJNEKYisipHbiME coenuneHusMu (BMC) u TTAB.
MeToapl OYHMCTKM TPOMBINUIEHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Pazgen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA AUCIIEPCHBIX
CUCTEM

Tunel CTpyKTyp, OOpa3ylolmIUXcsi B arperaTMBHO-yCTOMYMBBIX U  arperaTUBHO-
HEYCTOMUYMBBIX JUCIEPCHBIX cHUcTeMaX. JKHUIKOKPUCTAIIIMYECKOE COCTOSIHUE arperaruBHO-
YCTOMYMBBIX AUCIIEPCHBIX CUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMYMBBIX (JTMO(POOHBIX)
JIMCTIEPCHBIX cUCTEMaxX. B3auMOCBsI3b MEXy BUAOM MOTEHUHAIBHON KPUBON B3aMMOJCHCTBUS
yactuil (o teopuu JJJIOO) u THIOM BO3HHUKAIONINX CTPYKTYp. KoaryisimoHHO-TUKCOTPOITHBIC
U KOHJICHCAllMOHHO-KPUCTAJUIM3AllMOHHBIE CTPYKTYphl. Ilepexon OomHHUX CTPYKTyp B JApyTHE.
Teopus cTpykTypooOpazoBanus (PU3NKO-XUMHUUYECKAs MEXaHUKA) KaK OCHOBA MOJYYCHHS HOBBIX
MaTepHUaoB.

Peonornueckuii Meron ucciaeAOBaHHUS AUCTEPCHBIX cucTeM. OCHOBHBIE MOHSTUS U
UJcalbHbIE 3aKOHbl PEOJIOTUU. MoAenupoBaHUE PEOJIOTHYECKUX CBOMCTB Tel. Mopenb
Makcseiia, moaens Kenpsuna-®oiirra, moaenas bunrama.

Knaccudukanus AuCEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHUYECKUM CBOMCTBAM.
HproToHOBCKHE M HEHBIOTOHOBCKUE XUAKOCTH. [IceBnonimacTuueckue u AUIaTaHTHBIE )KUIKOCTH
U TBepAooOpa3Hble Tena. BA3KOCTh JKUIKHUX arperaTMBHO YCTOWYUBBIX JIUCIEPCHBIX CHCTEM.
VYpaBuenuss OinmreliHa, Ulraynunrepa, Mapka-Kyna-XayBunka. Peonormueckue cBoiicTBa
CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

Pasoen 8. 3axnouenue

[IoBepXHOCTHBIE SIBIEHUS M JUCIEPCHBIE CHCTEMbl B XHMHYECKOM TEXHOJIOIMH.
KonnounnHast xuMust 1 0XpaHa OKpY>Karoieil cpeibl.
4 O0beM yueOHOI JUCUMIITIMHBI
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O0BbeM JUCHUIIINHBI
Bup yueOHoit paboThl Axax, | Acip.
3E
4. 4.

OO0uas TPy10€eMKOCTb 1M CHUINITHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,79 64 48,3
Jlexun 0,89 32 24
[Tpaktuueckue 3ausrus (113) - - -
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,22 43,6 33
KoHTtakTHas camocTosTenbHas pabota 1,22 43,6 32,7
KonTtakTHas paboTa — MpOMeXyTOUYHAsE aTTECTaIHsI 0,01 0,4 0,3
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OEHKOI

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI TEXHOJIOTUY HAHOMOPOIIKOB U MATEPHAJIOB HA X OCHOBE)

1 eap AMCHMIVIMHBI — YIIIyOJeHHE 3HAHWM, YMEHHH, BlIageHMd U (QopMHUpOBaHUE
KOMIIETEHIIMI B 00JIaCTH CHMHTE3a HAHOMOPOILIKOB U BBHICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX
maTepuanoB (BOM) Ha UX OCHOBE, CTPOCHHUS KPUCTAJUTMYECKUX U CTEKIIO00PA3HBIX TBEPABIX TEII,
TepMOIUHAMUKH (pa3000pa30BaHusl B CHIIMKATHBIX CHCTEMaX, B3AUMOCBSI3EH «COCTaB — CTPYKTYpa
— YCJIOBHS CHHTE3a — cBoMcTBay BDOM, a Taxke B 0071aCTH COBPEMEHHBIX M TEPCIIEKTUBHBIX BOM
U HamnpaBlieHUN JanpHEHIIero pa3BUTHS OTOW 00NacTH MarepuanoBefeHus. JlucruruimHa
HarpaBjieHa Ha (GOpPMHUPOBAHUE Y OOYYAIOMIMXCS CUCTEMHBIX YIITyOJICHHBIX 3HAHWW B 00JIacTH
CHUHTE3a HAHOMOPOMKOB W B®M Ha uX OCHOBE, NOHHMAaHUs KOHICNIHH W OOMIMX
3aKOHOMEPHOCTEH MPOEKTHUPOBAHUS M CO3JIaHUS 3TUX MAaTEpUAIOB; BhIpaOOTKa HAa 3TOW OCHOBE
CUCTEMHOI0 IMOAXOJa K IIOCTAHOBKE, BBINOJHEHUIO M aHAIM3Y pE3yJbTaTOB HayYHBIX
MCCJICIOBAaHMI B YKa3aHHOW 00JIaCTH MaTepUaIOBEICHHMS.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Obaaoams cliefyOmUMUA KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHUS:

VK-1.1, VK-1.2, VK-1.3; IIK-4.1, IIK-4.2, [IK-4.3.
3Hamo:

— COBpEMEHHBIE HayuyHble OCTH)KEHUS U TMEepCHEKTUBHBIC HampaBieHHUs paboT B oOnactu
cuHTe3a HaHonopomkoB 1 BOM Ha ux ocHOBe;

—  COBPEMEHHBIE KPUCTAUIOXUMUYECKHE, TEPMOJIUHAMUYECKUE, CTPYKTYPHBIE MPEICTABICHUS
0 CTPOEHUU U CBOMCTBAX TBEPJBIX TEJ KAK 3BEHBSIX €IUHOM 1IEIIH;

—  TEXHOJIOTMYECKHE MPOLIECCHl CMHTE3a HAHOMOPOIIKOB U BMOM Ha uUX OCHOBE €, OCHOBBI
IIPOCKTUPOBAHUS WM NPAKTUYECKHE AaCHEKThl HCCIENOBaHUS HMX COCTaBa, CTPYKTYpbl U
CBOWCTB, 00J1aCTH IPUMEHEHUS;

— OCHOBHBIE IIyTH CO3/JaHUS HOBBIX METOJIOB CHHTE3a HaHONMOPOWIKOB 1 BOM Ha ux OCHOBE
JUTSI IPUMEHEHMSI B Pa3JIMUHBIX 00JIacTsIX X03sIMCTBA.

Ymemy:

— TPOBOAWUTH aHAIM3 HAYYHO-TEXHUYECKOW JHUTEpaTypbl B OOJACTH COBPEMEHHBIX U
MEPCIEKTUBHBIX METOIOB CUHTE3a HAHOMOPOIIKOB 1 BAOM Ha UX OCHOBE;

—  (opmymupoBaTh TpeOOBaHHS K MaTepHaiiaM U ONpeneisaTh 3(H(PEeKTUBHBIC MYTH CO3IaHUS
HOBBIX METOJIOB CMHTE3a HaHONOPOIIKOB U BAOM Ha X OCHOBE C KOMIUIEKCOM 3aJIaHHBIX
CBOMCTB JIsl KOHKPETHBIX 00JIacTel MPUMEHEHUS,

— TIPOBOJMUTH OSKCIEPUMEHTAJIbHBIE HCCIENOBAHMUS COCTaBa, CTPYKTYpbl W  CBOMCTB
HaHonopoukoB 1 BOM Ha ux ocHOBe;

—  [PUMEHSTH TEOPETUUYECKUE 3HAHUS MO COBPEMEHHBIM U MEPCHEKTUBHBIM METOJaM CHUHTE3a
HaHONOpPOIKOB 1 BOM Ha uUX OCHOBE ISl PELICHUS KCCIIEIOBATEIBCKUX U MPUKIATHBIX
3aJa4, B TOM YHUCJI€ B MEXIUCHUIIIMHAPHBIX 001aCTAX.
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Braoemy:

— MeToJaMHu padoThl C HAYyYHO-TEXHHYECKOW, CIPABOYHON JUTEpPaTypoOll W DSIEKTPOHHO-
OMOTMOTEYHBIMU pECypcaMu MO TEOPETUYECKUM M TEXHOJOTMYECKHM acHeKTaM CHHTEe3a
HaHonopoukoB 1 BOM Ha ux ocHOBe;

—  METOJOJIOTUYECKUMHU TOIXOJaMH, OCOOEHHOCTSMU CHUHTE3a W BBHISBICHHS B3aWMOCBSI3EH
COCTaBa, CTPYKTYpbl, CBOWCTB W TEXHOJOTHHM HAHOMOPOWKOB M B®M Ha uX OCHOBE,
obecreunBarOIIMMHU 000CHOBAHHOE MPUHSTUE PEIICHUN TIPU Pa3pab0OTKe HOBBIX MAaTEpHAIOB
JUTS pa3iIM4HbIX 00JacTel MpUMEHEeHHUS,

— METOJaMU KpUTHYECKOTO0 aHalh3a W OLEHKHM COBPEMEHHBIX HAay4HbIX JOCTH)KECHHM,
TEHEPUPOBAHMS HOBBIX WJEH MpPU PEIICHUHM HCCIEAOBATENbCKUX U MPAKTUYECKUX 3a7ad B
obJyacTi cuHTe3a HaHOMOpoKoB 1 BAOM Ha ux OCHOBE;

— CHOCOOHOCTBIO U TOTOBHOCTHIO K pPa3pabOTKe HOBBIX METOJOB HCCIENOBaHHUS M HX
NPUMEHEHHUIO B CaMOCTOSITENIbHON Hay4YHO-HCCIIEIOBATENbCKONW AESITENFHOCTH B 001acTH
cHUHTe3a HaHOMOPOIKOB 1 BAOM Ha MX OCHOBE C Y4ETOM MPaBHJI COOIIOCHUS aBTOPCKHUX
npas.

3 Kpartkoe cogep:xanue JTUCUMILIHHbI

Bsenenue. Hanomarepuaisl 1 UX NEPCIIEKTUBBI

Knaccudpukanun HaHOMaTepuanoB: B 3aBUCHMOCTH OT HUX pPa3MEpOB 3JIEMEHTOB
CTPYKTYpbl IpPH NOJYYEHHH HAHONOPOWKOB U B®PM Ha HX OCHOBE, MO T€OMETPUYECKUM
napametpam 0D-, 1D-, 2D- u 3D-nanomarepuansl. Knaccudukanus meromos nomydeHus: 0D-
HAaHOMAaTepHaloB (HAHOYACTHII) MO OKPYXKAaIOIIeH cpelne, B KOTOPOW MPOHMCXOIUT IMOIyYCHHE
npekypcopa. BiMsHue Ha CHMHTE3 HAHOYACTHI] BHEIIHErO MAABJICHMS, BBI3BIBAEMOTO CHJIAMU
Jlarutaca.

Metonpl MONy4YeHUsS HAHOIOPOIIKOB B JKHAKOW cpene. MeToabl MOJTy4YEHHUS
HAaHOMIOPOIIKOB Ta30BOHM cpefe. MeToapl MOTyuY€HUs HAHOMOPOIIKOB C YYaCTUEM ILJIa3MBbl.
MexaHOXMMHYECKU CUHTE3 HAHOIMOPOIIKOB. TEMIUIATHBIM CHUHTE3 HAHOIMOPOIIKOB. MeTO bl
MOJTy4eHHUsl TIOJBIX HAHOMOPOIIKOB. Moaudukanus moBepxHocTd HaHodactuil. Co3gaHue
MNOKPBITUI Ha HaHodacTUIAX. [lepcrneKTUBBI MONydYeHUsS MOHO(PPAKIIMOHHBIX HAHOMOPOIIKOB.
[IpoGnembl XpaHeHHsI U TPAHCIIOPTUPOBKU HAHOMIOPOIIIKOB.

YcmoBuss M MEXaHU3MBI  MOJy4YEHUS ID-HaHOMaTepraioB  Ha  OCHOBE
BBICOKOTEMIIEPATYPHBIX ()YHKIIMOHATBHBIX MATEPUANIOB: TOJTyUYeHHE B KUIAKOH (asze, B ra3oBoi
daze, ¢ yuacTueM Iaa3Mbl, B TBEpIOM (asze, TeMIuIaTHbIe MeTOIbI MostydyeHus. [lepcrnekTuBHbIe
obnactu npumerenus 1 D-HaHOMaTepuaios.

YcnoBust 1 MEXaHU3MBI MOJTydeHus 2D-HaHOMaTepuanoB: MOJydeHHE B JKUIKOH (ase, B
ra3oBoil ¢ase, ¢ ydyacTHeM IUIa3Mbl, B TBEpAOH (haze, TeMITIaTHBIE METOMBI MOJYYCHUS.
[TepcnexkTuBHBIC 00acTH MpUMeHEeHHs 2D-HaHOMaTEepHaIOB.

Krnaccudukanus KOMIO3UTOB O COCTaBy JAMCIEPCUOHHON Cpely W JAUCIEPCHOU (a3bl.
HaHokOoMIO3UTBI Ha OCHOBE BBICOKOTEMIIEPATYPHBIX (PYHKIMOHAIBHBIX MAaTepUajoB U
KIacCU(pUKAlUg  METOJAOB HMX  TMOJYy4YeHHs. MeTombl TONyYeHUsS  HAHOKOMIIO3UTOB
pacripeieiecHueM B JIUCIEPCHOHHOU cpene aucnepcHou ¢azel B Buae 0D-, 1D-, 2D- u 3D-
HaHoMmarepuanoB. CrocoObl pacrpeneieHuss OUCIIepCHON (a3l B JIHCIIEPCHOHHON cpeje.
®dopmosanue noydadpukara uz popmoBouHoi Macchl. CHHTE3 HAHOKOMIIO3UTOB (PacCTBOPECHHE-
KOHJICHCAIIUsI, CTICKaHHE).

[Tonyuenne HaHOKOMIIO3UTOB Ha 0cHOBe BOM mpu mmactudeckux nedopmarusax oopasia
Mo BBICOKUM JaaBiieHueM. [IpoOneMbl coxpaHeHUs HAHOCTPYKTYp B HAHOKOMITO3UTAX.
[TomyyeHne HAHOKOMITO3UTOB paclaJoM HEYCTOMYMBBIX CTPYKTYp B TBepaou (aze. TermarHbie
METO/Ibl TOJIyYEHUSI HAHOKOMITO3UTOB.

Oco0eHHOCTH aHanM3a pa3MEpPOB YACTUI[ B HAHOMOpPOIIKaX. Macc-CreKTPOCKOMHS.
Meroasl ucciaeIOBaHUS HAHOMATEPUATIOB: IPOCBEUMBAIONIASl AJIEKTPOHHAS, CKaHUPYIOIIAs
30HI0Bas 1 aTOMHO-CHUJIOBasi MUKPOCKOIIMH, ONTHYECKast U KojlebaTenbHas crieKTpockonuu, Oxe-
CHEKTPOCKOIIHUS.
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3akmroueHue. TeHACHIMU JaJbHEWUIIETO0 pPa3BUTHS M TIEPCIIEKTUBHBIE O00JACTH
MPUMEHEHHUSI METOJIOB IMOJYYEHHUsI HAHOIMOMPOIIKOB M HAaHOKOMITO3WLIMOHHBIX MaTepUaloB Ha
ocHOBe BOM.

4 O0beM yueOHOH TUCHHUILINHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoThl Axan, | Acip.
3E
4. 4.

OO0uas TPy10€eMKOCTb 1M CHUITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Tpaktuueckue 3ausrus (113) 0 0 0
JlabopaTtopusie pabots (JIP) 0,89 32 24
CamocrosiTeibHas padoTa 1,22 44 33
KonTakTHas camocTosiTesnbHas paboTa - -

1,22
CaMocCTOsITENIbHOE N3YUEHHE PA3AEIOB IUCHUIIIMHbI 43,6 32,7
Bua konTpoJis:
3aueT C OEHKOM 0,01 0.4 0,3
KonTakTHas paboTa — MpOMeXyTOUYHAsE aTTECTAIHSI 0.01 0,4 0,3
IToaroToBka K K3aMeHy. ’ 0 0
Bua uTOroBOoro KOHTpoJIs: 3adeT ¢ OLIEHKOM

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI TEXHOJIOTHH KOMIIO3UIIMOHHBIX MATEPHAJIOB U U3/1eJIMil HA HX OCHOBE»

1 Heap AMCOMIUIMHBI — TPUOOPETCHHE OOYYAIOMMMHUCS YTIyOJCHHBIX 3HAHUU W
KOMIIETEHIIMA B o00JacTd 00OpYyIOBaHUS U TEXHOJOTHMH TPOM3BOACTBA OCHOBHBIX BHJIOB
KOMIIO3UIIMOHHBIX BBICOKOTEMIEPATYpPHBIX (YHKIIMOHAIBHBIX MaTEpPHUaJIOB CTPOUTEIHHOTO
Ha3Ha4YeHus — OeToHa u acOecTorneMenTa. JIuciumninHa HarpaBieHa Ha 03HAKOMJICHHE CTYJCHTOB
C TEOpPETHYECKMMHM OCHOBAaMH M TEXHOJIOTHEW TPOU3BOJICTBA, OCHOBHBIMH MaIllMHAaMU U
o0opynoBaHHEM, MPUMEHIEMBIMH TPU MPOU3BOJCTBE KOMITO3UIIMOHHBIX  MaTEpPUAIOB
CTPOUTENILHOTO HA3HAYCHHUS.

2 B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00yYAIOLIHIiCS T0JIKEeH:

Obaaoams clieqyOMUMA KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

VK-1.1, VK-1.2, VK-1.3; [IK-4.1, IIK-4.2, [IK-4.3.
3nams:

— TEOpeTHYECKHE OCHOBBI TOJYYEHHUS KOMIIO3UIIMOHHBIX MAaTepUajoB CTPOUTEIHHOIO
HA3HAYCHMUS;

—  CTaHJIApTHBIE METOJbI HUCHIBITAHUN MO ONpeAeNeHUI0 (PU3MKO-MEXaHMYECKUX CBONCTB W
TEXHOJOTMYECKHX MOoKa3aTeNlel KOMIO3UIIMOHHBIX MaTePUAIOB CTPOUTEIHLHOTO Ha3HAYEHUSI.

Ymemn:

—  TPHUMEHSATHb METOJIbI KOHTPOJISl Ka4eCTBA UCXOHBIX MAaTEPHUAIOB, TOIYPOAYKTOB U TOTOBBIX
U3JIeUIA CTPOUTENIBHOIO Ha3HAUYCHNUS,

— TOPOBOAWUTH aHAIMU3 MPUYMH HAPYUICHUH TEXHOJOTMYECKHX IPOLECCOB U pa3padaThIBaTh
MEPOMPUSITHS 110 UX MPEyIPERKIACHUIO.

Braoemy:

— 3HaHUSAMHU O TPOTPECCUBHBIX TEXHOJNOTUYECKUX Tpoleccax U  00OpYyIOBaHHH,
o0ecrevynBaroMX BHICOKOE KaueCTBO MPOAYKLHHU, TOBBIIICHHE MPOU3BOAUTEIHLHOCTH TPyAa
U KyJITYpPBI IIPOU3BOJICTBA;

—  TEXHUYECKUMHU PEIICHUSMHU, 00CCIICUNBAIONIUMHU YMEHBIICHUE 3arPsS3HCHUS OKPYKAroIIen
Cpelibl, yIydllleHHe YCIOBUN TPya;

117



—  crmocobaMu TIOMCKa M aHAJIM3a HOPMATUBHOM JJOKYMEHTAIUH.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazoen 1. Komnoszuyuonnvie mamepuansi.

1.1 Onpenenenue TepMUHA «KOMIIO3UITMOHHBINA MaTtepram» (KM). UcTopus nmosiBieHus u
pazButus KM. OcroBHbIe Bubl KM Ha OCHOBE BSKYIIMX MaTPHUIl U 00JaCTH UX TPUMEHEHUS.

Knaccupukanus u ocHoBusle mpusHaku KM. KM, ynpouneHHble BosiokHamu. Poub
MaTpuIlbl ¥ apMupytoiiero Hanojguutesnst B KM. OcHOBHbIE BU/IbI apMUPYIOIMIMX BOJIOKOH B KM.
Bonokna MuHepalnbHbIE, TOJIMMEPHBIC, MeTaJuTnuecKas (udpa, apMarypa.

1.2 CtpykTypa 3aTBEpAEBIINX BKYIIUX MATPUIl U €€ BIUSHUE HA IPOYHOCTH CIETUICHUS
¢ BojokHamu. CTpyKTypa TIOBEPXHOCTH pasfelia «BOJIOKHO — Martpuuay. IloBenenue
3JIEMEHTApHOTO BOJIOKHAa W MydYKa BOJIOKOH NIpu paspymieHun KM. XapakTtep 3aBUCHUMOCTH
«HampspkeHue — aegopMmanusy MpH apMUPOBAHUU BSDKYIIMX MATPHUI] BOJOKHOM. OCHOBHBIC
cBoiictBa KM cTpouTenbHOro Ha3HAUYEHMUS.

Pasoen 2. bemonwl u dsrcene3o06emon.

2.1 Knaccudukanmss O6eroHOB. Marepuansl Il TPOU3BOJACTBA OCTOHOB: BSDKYIIHE
MaTepuainbl, 3allOJIHUTENH, HAIMOJHUTENIH, TOHKOJUCIEPCHBIE MHUHEpalTbHBIE JO0aBKH,
TeXHoJornyeckme no0aBku. Bumsl OeTOHHBIX cMmeceld. Peosormueckue cBONMCTBA OETOHHBIX
cmeceil. Ilombop cocraBa OeroHHBIX cMmeced. [logOop parMOHANBHOTO 3€pHOBOTO COCTaBa
3anonHuTenei. Pacuer conepxanus Boabl B 6eToHHOI cMecu. Omnpenenenue pacxoaa eMeHTa B
OeTOHHOU cMecH. PacueTHO-IKCIIEpUMEHTAIILHBIN METO/T ONIPEACIICHHs COCTaBa OETOHHON cMecH
10 a0COMOTHBIM 00bEMaM.

2.2 OCcHOBHBIE TEXHOJOTHYECKHE MTPOLIECCHl M3TOTOBICHUS OETOHHBIX U )KeJIe300€TOHHBIX
u3nenuii. IlogroroBka 3amonmuuTeneil OeToHHON cMmecu. Jlo3upoBaHHE U IEepeMELIMBaHUE
O0eTOHHBIX cMeceill. MeTonbl opmoBaHus uzaenuii. CriocoOb! yKIAAKU U YIUIOTHEHUSI OETOHHBIX
cmecei. Popmbl s yKIaaku OeTOHHBIX cMmeceil. OcobenHocTu (popMoBaHus OETOHHBIX TPYO U
TPyOUaThIX KOHCTPYKILIHH.

YcKkopeHHOEe TBepJeHHEe OETOHa, YCTaHOBKHM JUIS TEIUIOBOM 0O0paboTku OeToHa.
PacdopmoBka GETOHHBIX H3ENHIA, yXO 32 0€TOHOM TI0cie ero pachopMoBKH. OTaEIKA JIUIIEBBIX
NOBEpXHOCTEH OeToHa.

KoHnTposnp kadecTBa MaTepHualioB A U3TOTOBJICHMSI OETOHHBIX H3JEIUI U PEXKUMOB
TEXHOJIOTUYECKOT0 npouecca. KOHTposb KauecTBa TOTOBBIX U3/ETHil.

2.3 ApmupoBanue OeTOHHBIX u3nenuil. [IpousBoacTBo xkenezoderona. M3roromieHue
HEHAIIpAracMOM CBapHOM apMarypbl, apMUPOBAHUE U3JEIUN HAIpAracMOM CTEPKHEBOU
apMaTrypoi.

[TpousBoncTBo pudbpodeTona. OCoOEHHOCTH TMEPEMENIUBAHUS W YKIAJIKH OETOHHBIX
cMeceil, apMUPOBaHHBIX BoJIOKHaMU. KOppo3us BOJIOKOH U apMaTypbl B 0€TOHE, CIIOCOObI 3aLITUTHI
APMUPYIOIIUX BOJIOKOH.

Mopaudukarust 6eTOHHBIX cMecel ' 0eToHOB. IlyTu momy4eHus 6€TOHOB C BBICOKMMH U
yanbTpaBeicokumu cBoiictBamu (HPC u UHPC)

Paszoen 3. Acoecmoyemenm u ghubpoyemenmol.

3.1 Acbecrouement kak KM, ynpouneHHbIi BonokHamu. CTpyKTypa M CBOWCTBa
XPHU30THIIOBOTO M aM(prO0IOBOTO acOECTOBOTO BOJIOKHA. B3anmoneiicTBiE 11EMEHTHON MaTPHIIBI
¢ acOecTOBBIM BOJIOKHOM. 3aMEHUTENH acOecTa, MUHEpaJbHbIC, IEJUTIOJIO3HBIC U TOJIMMEPHBIE
BoJIokHA. DUOpOIIEMEHT.

3.2 Cmocobbl mpou3BojcTBa (uOpoueMeHTHbIX wu3aenuid. Kiaccuueckuit croco6
MIPOU3BOJICTBA aCOECTOILIEMEHTHBIX U3/enuil. Pacmynika BOJIOKOH B OeryHax, THIPONYIIUTESIX U
roienaepax. [lonyuenue acoecrorieMenTHOU cycneH3uu. Kpyriocerounas nucropopmMoBoyHast
MaliuHa, CIocoObl O0eCIeUeHnss OpPUEHTAMM BOJOKOH. YTIUJIOTHEHHE (HUOPOIIEMEHTHBIX
komro3uiuii. OcoOEeHHOCTH YIJIOTHEHUS (PUOPOIEMEHTHBIX W3AEIHNA BaKyyMHPOBAHUEM.
OO6opyaoBaHus 1)1 pacKposi HaKaTa, BOJTHUPOBaHUS (PUOPOIIEMEHTHBIX JIMCTOB.

Teepnenue ¢ubpouemeHTHbIX u3fgenuil. CnocoObl HMHTeHcH(UKALKMK — Mpolecca
TBEP/ICHUA.
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3.3 HoBbeie cnocoOsl ¢GopMoBanus (HUOPOIEMEHTHBIX H3ACIUA METOI0OM MaHbsIHH,
MeTOoOM (MIbTpaLuy, 3KcTpy3ue. @opmoBanue HUOPOLIEMEHTHBIX TPYO M MHOTOITYCTOTHBIX
0J10k0B 1 T0COK. OCOOCHHOCTH CTPYKTYPhI (GUOPOIIEMEHTHBIX H3ICITHA.

[TonyyeHue cnenuanbHBIX M3AENUN U3 (puOpomeMeHTa: LBETHBIC TUIMTOYHBIC W3JEIHA,
AIIBU ]I, BeHTUIATITMOHHBIE KOp0Oa U TPYyOHI.

3.4 KoHTponap KauecTBa HCXOJHBIX MaTepHalioB, apaMeTPOB TEXHOJIOIMUECKOIO
mpouecca Mpou3BoAcTBa. DUIBTPYEMOCTb, PEOJIOTUYECKHUE CBOMCTBA M YIUIOTHSEMOCTH
¢ubpoLeMeHTHOBOAHBIX Auctiepcuii. CBOWCTBA U KOHTPOJIb KaueCTBA KOHEUHBIX M3/ICTHHA.

3.5 DKoJOTHYECKHE acTIeKThl MPOU3BOJICTBA U TPUMEHEHUsT (GUOPOIIEMEHTHBIX U3/ICITHH,
3alIUTa OKPYXKAIoIIeH Cpelbl, 30pOBbsl 4YeloBeKa. VICHoibp30BaHHWE OTXOJ0B MPOHM3BOJCTBA
(bUOPOLIEMEHTHBIX U3ICTHH.

4 O0beM y4eOHOM TUCITUTUIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii padoThl Axan, | Acip.
3E
4. 4.
OO0mas TPy10€eMKOCTb 1M CHUITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,78 64 48
Jlexmun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0 0 0
Jlabopartopusie paboTs (JIP) 0,89 32 24
CamocrosiTeibHas padoTa 1,22 44 33
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
CamocrosiTenbHOE U3YUYEHHE Pa3/IeNIOB AUCIUIUIMHBI (TOATOTOBKA 1,22
43,6 32,7
K JJaOOpaTOPHBIM paboTaMm)
3ader c oneHkoM + + +
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OEHKOI

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«TexHoJ10rusl BLICOKOTEMIIEPATYPHBIX (PYHKIIMOHAJIBHBIX KEPAMUYECKUX MATEPHATIOB)

1 Heap AUCHUILUIMHBI — O3HAKOMJICHHE OOYYAIOIIMMHUCS C OCHOBHBIMH IPOIIECCAMHU
KEepaMUYECKOM TEXHOJIOTUH, TEXHOJIOTUSIMH OCHOBHBIX BHJOB KEPAMUYECKUX U3ACIIHI
(OTHEYNOpOB,  CTPOUTENHHOW, XO3AWCTBEHHOM U  TEXHUYECKOM  KEepaMUKH) M  HX
MOTPeOUTETLCKUMH CBOMCTBaMHU. J(McIMIUIMHA HampaBiieHa Ha (GOPMHPOBAHUE MPECTABICHUN
00 OCHOBax TEXHOJIOTUM KEPaMHUKH, METOJaX HCCICIOBAHMS KEPAMHUUYECKUX MAaTEepPHAIIOB;
O03HAaKOMJICHHE C MPOIECCaMH M3TOTOBJICHHUSI KEPAMUUYECKUX MATEPUATIOB M U3JCIHI OCHOBHBIX
BHJIOB; O3HAKOMJIEHME C METOJAaMHU MPOBEJCHHS CTaHAAPTHBIX HCIBITAHUN MO ONPEACTICHUIO
CBOMCTB KEPAMHUECKUX MATEPUATIOB.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CeNyIOIMUMA KOMIETCHIIMSIMA U WHINKATOPAMH MX JOCTUKCHUS:

IIK-4.1, I1K-4.2, T1K-4.3.

3uame.

—  TEXHOJIOTMYECKHUE MPOLIECCHI MOJyYSHHs] OCHOBHBIX BUJIOB KEPAMUKH M OTHEYTIOPOB;

— METOABbl TEOPETUYECKOTO MPOCKTUPOBAHUS M  HAKCIHEPUMEHTAIBHOTO  HMCCIEAOBAHUS
CTPYKTYPBI U CBOMCTB OCHOBHBIX BUJOB KEPAMUKU U OTHEYIIOPOB;

—  OCHOBHBIE TPeOOBaHUS CTAH/IAPTOB HA CHIPHEBBIC MATEPUAIIBI U TOTOBYIO MPOIYKITHIO;

—  OCHOBBI OXPaHBI TPYAa, TEXHUKH 0€30MaCHOCTH, TPOTUBOTIOKAPHON O€30MaCHOCTH U 3aIUTHI
OKpY>Kalollel cpeapl NpU OpraHu3allid W YOpaBJICHUH IPOU3BOJCTBAMU KEpAMHUKH U
OTHEYIIOPOB.

Ymems:
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—  NPUMEHSTH TEOPETUUYECKUE 3HAHUS IO XUMHUU U TEXHOJIOTMH KEPAMUYECKUX U OTHEYIOPHBIX
MarepuajioB B KYpCOBOM U JUIJIOMHOM MPOEKTUPOBAHUHU, a TAKXKE MHPHU MPOXOKIECHUU
MIPOM3BOJICTBEHHON MPAKTHKU;

— ycTaHaBiMBaTh TpeOOBaHUS K TEXHOJOTHYECKHM IIpoleccaM C LEJIbl0 CHIDKEHUS
MaTepUaIOeMKOCTH, SHEPrOEMKOCTH U CO3/IaHHsI MAJIOOTXOAHBIX TEXHOJIOTUH;

—  ONpenessiTb CBOWCTBA PA3JIMUHBIX BUIOB KEPAMHUUECKUX MATEPUAJIOB;

—  MPOBOJMUTH AHAJIU3 HAYYHO-TEXHUYECKOU JTUTEPATYPHI.

Braoems:

— TIOHMMAaHHEM B3aUMOCBSI3U COCTaBa, CTPYKTYPhl, CBOMCTB U TEXHOJOTUU OCHOBHBIX BHJIOB
KepaMHUUYECKUX U OTHEYIIOPHBIX MaTEPHUAJIOB;

—  MPEeACTaBICHUEM O TEXHOJIOTMYECKOM MPOIecce MPOU3BOACTBA KEPAMUUYECKUX MaTEpPUAIOB
KaK eIMHOM 1IeTI0UKe MOCIeI0BATEIbHBIX B3aUMOCBS3aHHbBIX CTaAHIH;

— TIPUHLUNAMU OPTaHU3AlMHM U OCYIIECTBICHHHM BXOJIHOTO KOHTPOJSL CBIPhS U MaTEpUajoB,
UCIOJIb3YEMBIX B IPOU3BOJICTBE KEPAMUKH U OTHEYTIOPOB;

—  TIPUHLUINAMU OPTaHMU3alMK U OCYUIECTBIEHUU KOHTPOJIS CBOMCTB rOTOBOM MPOAYKIIHUH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

Kparkue cBeneHus 1o uCTOprun KEpaMHUKH, COBPEMEHHBIN YPOBEHB U MEPCIIEKTUBHI Pa3BUTHSL.

O0600611eHHas cxemMa TEXHOJIOIHYECKOT0 Mpoliecca MPOU3BO/ICTBAa KEPAMUKH M OTHEYTIOPOB
U XapaKTEepPUCTHKA OCHOBHBIX NIEPEIEIIOB.

OcCHOBHbBIE XapaKTEPUCTUKHU, UCIIOJIb3yEeMble JJI OMUCAHUS YIAKOBKHU TBepJoi ¢a3bl u
COOTHOILIEHUS MEX/1y TBEPOH, KHUIIKOHM 1 ra3000pa3Hoi (pa3amu.

OcHOBHbBIE THUIIBI CTPYKTYp KepaMU4ecKuxX marepuanoB. [ImoTHocmeueHHass KepaMuka,
KepaMHUKa 3€pHHCTOrO CTPOCHHUS, TOpUCTas MPOHMIIAEMas KepaMmHKa, KepamMuka U3
YJIBTPAJAUCTIEPCHBIX TTOPOIIKOB.

1. Ilpoyeccvr mexnono2uu Kepamuxu.

1.1 3menpyeHue 1 3¢pHOBOM COCTaB MOPOLIKOB. B3aMOCBSI3b CTPYKTYPhI KEPAMUYECKHUX
MaTe€pUaJioB C JUCHEPCHOCTbIO HCXOJIHBIX TMOPOIIKOB. MeToabl TMpeACTaBICHUS U
XapaKTepUCTHUKU 3epHOBOro cocraBa. Kiaccudukamuss u  XapakTepuCTUKa METOJOB
JTUCTIEpTUpOBaHUsl. MeXaHU3Mbl TUCHIEPTUPOBAHUA. ATPEraThl, UCIOIb3YEMBIE ISl U3MENIbUCHUS,
1 00J1acTH UX MPUMEHEHHUS.

Toukwuit momon. OCHOBHBIE CIIOCOOBI TOHKOTO TTOMOJIa. METO/IbI 3allUThl H3METhUaeMbIX
MaTepuajoB OT 3arpsA3HEHHUS.

Oco0eHHOCTH U3MENBYCHHUS IIACTUYHBIX MAaTEPUAIOB.

Paznenenne mnopomkoB 1o KpynHocTH. [lombGop 3epHOBOro cocTtaBa MOPOIIKOB.
XapakTepucTUKa YINAaKOBKM MOHO- U TMOJU(PPAKIIMOHHBIX MOPOMIKOB. lIpepbiBHBIE U
HENPEPHIBHbIE 3€PHOBHIE COCTABBI.

1.2. CmemuBanue U NOArOTOBKA Macc. TpeGoBaHUs K OJHOPOAHOCTH Macc, CIIOCOObI ee
OlICHKH. THUIoOBbIe cXeMbl IPUTOTOBJICHUSI (POPMOBOYHBIX MAacCC I MOJIYCyXOTO MPeccOBaHUS,
TTACTUYECKOTO (POPMOBAHMS, IUTUKEPHOTO UThs. CTpoeHue GOpMOBOYHBIX Macc.

BpemenHbie TeXHOIOTHYECKHUE CBA3KHU U UX POJIb ITPH (POPMOBAHUU U CYIIKE, KOMIOHEHTBI
CBSI30K, TPEOOBAHUS K CBS3KAM.

1.3. Metonbl hopmoBanus noryhadpukara.

[Tonmycyxoe npeccoBanue. CymnHocTh MeTona. Knaccudukarus crmocod6oB mpeccoBaHwMs 10
HaIpaBJICHUIO YCUJIUNA, CKOPOCTH U pexuMy HarpyxeHus. DEeHOMEHOJIOrH4ecKoe OMUCaHUE
OJIHOOCHOTO TIPECCOBaHUS B JKeCTKOW matpuiie. [loBeneHne TBEpmOH, KUAKONH U ra3000pa3HON
da3 mpu mnpeccoBaHWU. BnusHUE AaBIEHUS W BPEMEHH IMPECCOBAaHUS HA IUIOTHOCTh
nonydadpukara. B3auMOCBs3b YIUIOTHAEMOCTH M IUIOTHOCTH ToiydadpuKkara ¢ JaBJICHUEM
MPECCOBaHUSI U COJACpPXKAHUEM CBSI3KU. [IOHATHS KPUTHUYECKHUX BIAXKHOCTHU, IUIOTHOCTU U
naBieHus. Pacripenenenue naBieHus U IIIOTHOCTHU MO BBICOTE 3aroTOBKU. CrocOObI MOBBIIIEHHUS
PaBHOILIOTHOCTU. [IByCTOpOHHEE W CTyNEHYAaTo€ OJHOOCHOE IPECCOBAHME, IMPECCOBAHUE B
«muTaBaronux» popmax.
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N3ocTratnueckoe MpeccoBaHUE U €ro BAPUAHTHI.

I'uppoauHamMuyeckoe, 3JIEKTPOruApOINHAMUYECKOE U B3pBIBHOE IIPECCOBAHUE.

Bubpannonnoe ¢opmoBanue. BapuanTel Merona. BimsiHue OCHOBHBIX (DakTOpOB Ha
IUIOTHOCTD NoJTypabpukara.

[Tnactrueckoe popmoBanue u ero BapuanThl. JleopmaririoHHbIe CBOWCTBA TUNTACTUYHBIX MAcCC.
MeTo/1bI OLIEHKH IIaCTHYHOCTH. BiusiHre OCHOBHBIX (haKTOPOB (CO/Iep KaHuUs AUCTICPCUOHHON Cpeibl,
JCTIEPCHOCTH TBEPIOH (ha3bl, TA30BBIX BKIIIOYCHHI ) HA CBOMCTBA IJIACTHYHBIX Macc.

dopmoBaHME 3aroToBOK BbIIaBiIMBaHuUEM. (OcoOeHHOCTH AedopManuy Macchl B
IIHEKOBBIX U MOPIIHEBBIX IIPECCAX.

d®opmoBaHME METOJIOM packaTKu. OCHOBHBIE (AKTOPHI, OINpPENENAIONe MPOTEKAHNE
npouecca. opMbl 1Sl U3TOTOBIICHUS U3EIUN U MPEIbIBISIEMbIE K HUM TpEOOBaHUS.

Meto 1onpeECCOBKMU.

dopMOBaHHE METOJIOM OOTOYKH.

Jlutbe kepamuueckux uUIHMKepoB. Kiaccugpukamuss MeTonoB JuThs. TpeboBaHus K
JUTBEBBIM CycrneH3usM. JIuThbe W3 BOAHBIX cycrneH3mid. CrocoObl peryjJupoBaHUsS CBOWCTB
nuMKepa u noiygadbpukata. MareHcudukamms nuths. Jlutee momydabpukara U3 HEBOIHBIX
cycnensuid. [IneHounoe nuthe. JINThe U3 TEPMOIIIACTUYHBIX NTHKEPOB. OCHOBHBIE 0COOCHHOCTH
U BapuaHThl MeToaa. CrocoObl peryjaupoBaHUs CBOMCTB muinkepa. OCHOBHBIE OCOOCHHOCTHU
yJaJ€HUs BPEMEHHOU TEXHOJIOTUYECKON CBS3KH.

1.4. Cymka kepamuyeckoro mnoxygadbpukaTta. YajleHue BPEMEHHOH TEXHOJIOTHYECKOH
CBSI3KM KaK MPOIECC BHYTPEHHEr0 M BHEUIHET0 MaccooOMeHa. Yca/llouHbIe SBJIEHUS B Mpoliecce
CyIIKH. MaKCUMaJabHO IOIYCTUMAasi CKOPOCTh CYIIKM. MeToAbl OLIEHKH CYIIWJIBHBIX CBOWCTB
nonypabpukara M JIUTENBHOCTH CyIIKH. OCHOBHBIE METOJBl CYIIKH KEepaMHUeCKOTo
nonrypabpukara u criocoObl €e UHTCHCU(PUKAIUH.

1.5. OGxur kepamudeckoro monydadpukara. OCHOBHBIE TPOIIECCHI, MPOUCXOAIINE TPU
obxwure. V3MeHeHue cBOWCTB momygaOpukata B oOxure. CrekaHue Kak OCHOBHOM Iporiecc,
npoucxodsiumi npu ooxure. OcHOBHBIE cTaguu criekaHus. CrocoObl OLIEHKH U XapaKTepUCTUKU
CIIEKaHMSI.

TBepnodazoBoe ciekanne. Biusinue ocHOBHBIX (akTopoB. CriocoObl HHTECHCU(UKAITUH.

Peakumnonnoe cnekanue.

Kunkodaznoe criekanue. OCHOBHBIE CTaJuu Tporiecca. BiausHue 0CHOBHBIX (haKTOPOB,
cniocoObl uHTeHcUpuKauu. CriekaHue Mpyu B3aMMOICHCTBUM TBEPION U KUAKOHU (a3.

1.6. JlonoytHUTENbHBIE BUBI 00PAOOTKH KePaMUYECKUX U3/EIH: mInu(OoBKa, MOTUPOBKA,
MeTauIn3alus, nanka, 1eKOpupoBaHue.

2. Cmpoenue u ceoticmea Kepamuxu.

2.1. ®a3oBbIi cOCTaB, MaKpO- U MUKPOCTPYKTYpa, IOPUCTOCTh U MJIOTHOCTh KEPAMHUKH.
Pacnipenenenne KpUCTAIUIMYECKON U CTEKJIOBUAHPH (a3 u mop. Buasl mop, mpoHUIIaeMOCTh K
durongaM M ee CBA3b C MOPOBOHM CTpykTypoil. IlapameTpsl, XapakTepusyrolmue HOPOBYIO
CTPYKTYpY, pachpeieiieHue mop mno pasMepam. Metoasl uccienoBanusi (ha3oBOro cocrasa,
MUKPOCTPYKTYPBI U IOPUCTOCTH.

2.2. MexaHW4eCcKHEe M YIPYTHE CBOMCTBA KEpaMUKH. YTIPYrue CBOMCTBA KEpPaMUKH,
MEXaHU3MBbI pa3pylIeHUs KepaMUKU. [I[pOUHOCTh KepaMUKU MPHU PA3TUYHBIX BUIAX MEXAaHUYECKUX
BO3JICUCTBUI. TpEenMHOCTONKOCTh KEpaMHUKH M CIIOCOOBI €€ TIOBBINICHUSA. TBEpAOCTh U
MU3HOCOCTOMKOCTh KepaMUKHU. MeToabl ONpeleeHUs] MEXaHMYECKUMX U YINPYI'MX CBOMCTB
KEpaMUKHU. 3aBUCUMOCTb CBOMCTB OT CTPYKTYpbl MaTepHalla U TEMIIEpaTyphI.

2.3. Temnodu3ndeckre CBOMCTBA KEepaMHUKHU. TerioeMKOCTb, TepMHUUYECKUN KO3((PHULIMEHT
JUHEWHOTO pacCIIMpPEHUs, TEIUIONPOBOJHOCTh M TEMIIEPATypOIPOBOJAHOCTh KEPAMHMKH, HX
3aBUCHMOCTB OT COCTaBa U TeMneparypbl. MeTonb! ouieHKH. TepMudeckue HanpspKeHNs B MaTepHasie
U U3JIENHSIX, TEPMOCTOMKOCTh KepaMuKu. DakTOphl, ONPEIEISIIOIIME TEPMOCTOMKOCTh. MeTobl ee
oueHKH. [IyTy oBbIIEHU TEPMOCTOUKOCTH. MOPO30CTONKOCTD KEPAMUKH.

2.4. OraeynopHocTh W JedOpPMAIMOHHBIE CBOMCTBA KEPAMUKH TIPH  TOBBIMICHHBIX
temrieparypax. OTHEYHNOpHOCTh U ompenersione ee (akropsl. Ilomyuects (KpHIl) KepamUKH.
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Meronpl oueHkH. BnusHue CTpyKTyphl, MOPHUCTOCTH, TeMIeparypbl. JlauTenpHas NpOYHOCTH
KEpaMUKU.

2.5. DnexkTpodu3nvecKkrue CBONCTBAa KepaMHUKHU. [I[poOBOIMMOCTh KEpAMHUKH, €€ MEXaHH3MBbI
M TeMmIepaTrypHas  3aBUCUMOCTb. Kepamuyeckue  NpPOBOJHUKH,  CBEPXIPOBOJIHUKH,
MOJIYITPOBOJIHUKH U ANAIIEKTpUKH. [lonspu3anns kepaMuKu, €e BUIBI U CBSA3b C IUAJIEKTPUUECKON
IPOHUIAEMOCThI0.  TeMmmeparypHas M 4YacTOTHas  3aBUCUMOCTb  JUAJIEKTPUYECKOMU
MIPOHUIIAEMOCTH KEpaMUKH. [IManeKkTpudeckue MOTEpH, MX BHUABI U CBA3b C XUMHUYECKHM,
($a30BBIM COCTaBOM M CTPYKTYpOH KepamuKH. TemrmeparypHass M YacTOTHas 3aBHCUMOCTH
JTURIIEKTPUYECKUX MOTEPh. DIIEKTpUYecKas MPOYHOCTh KEPAMUKH, BUJIbI U MEXaHU3MBI MTPOOOSL.
Merozasl U3MEPEHUS HIIEKTPUUECKUX CBOMCTB.

2.6. IIpe3okepamuyeckue martepuanbl. OCHOBHBIE MMOKaszaTenu. BiusHue coctaBa u
CTPYKTYpPbI Ha IbE30CBOMCTBA.

2.7. MarauTHbIe cBOMCTBa KepaMuku. OCHOBHBIC CBEJICHUS O MpUpoIe (heppoMarueTusma
KEepaMHK{, HAMarHUYEHHOCTh, MarHUTHasi IPOHUIIAEMOCTh, KOOPLUUTHUBHAA cuia. Temmeparypa
Kropu. MarHuromsirkue ¥ MarHuTokecTkue (eppuThl. BimsHue CTpyKTypbl Ha MarHUTHBIE
CBOMCTBA.

2.8. Ontuyeckue CBOMCTBA KepaMHUKH. B3anmoneiicTBre KepaMUKHU CO CBETOM, PacCesIHUE,
NOTJIOIIEHHE U OTpakeHue cBera. KepaMmmka Kak MOIyNpo3payHoe Teno, OeM3Ha KepaMUKH U
METO/IbI €€ OLICHKH. BinsiHMe npuMecel Ha ONTHYECKUE CBOMCTBA KEPAMUKH.

2.9. Xummnueckue cBOHcCTBa KepaMuUKH. DakTOpbl, ONpPENENSIONIME CONPOTUBICHHUE
KOPPO3UHU: XMMHUYECKAs] WHEPTHOCTh IVIABHBIX M BTOPOCTENEHHBIX COCTABISIOIIMX KEPaMUKH,
MIOBEPXHOCTHAsI TEKCTypa U MOPUCTOCTb, OOpa30BaHME 3aLIUTHOTO CIIOsI, TeMIepaTypa.
[loBenenue pa3nuYHBIX BUAOB KEPAMMKA B  KOPpPO3HMOHHBIX cpenax. [llmako- wm
CTEKJIOYCTOMYUBOCTh, YCTOMYUBOCTh KEPAMUKHU K JEHCTBUIO BOJABI U €€ MapoB (BIaKHOCTHOE
pacuupeHue), KUcioT, [efouel, ra3oBbIX cpel, OM0COBMECTUMOCTh KepaMuku. Katanutuueckue
CBOMCTBA KEPAMUKHU.

3. OcHosHble 6Udbl KepamuyecKux U 02HeyYNOPHbIX MAMePUAIos.

3.1. TumoBast TeXHOJIOTUSI XO3SAHCTBEHHOM Kepamuku. Kiaccudpukarms xo3siicTBEHHON
kepamuku. O6mnactu npumeHenus. OCHOBHbIE TpeboBaHus K u3AenusM. Coipbe 1715 MPOU3BOICTBA
XO3MCTBEHHOW KepaMMKHU. TEXHOIOTrMYECKHE CXEMBbI ITPOU3BOACTBA. THUIIOBBIE COCTaBBI MaccC.
PecypcocOeperaromye v npupog00XpaHHbIE aCIEKThl TEXHOIOTHH.

3.2. TUMOBBIE TEXHOJOTHH CTPOUTEIbHON KepaMuku. Kiaccudukaims cTpoUTEIbHON
kepamuku. OcHoBHble TpeOoBaHusi K wuzfaenusM. Cobipbe ISl MPOM3BOACTBA CTPOUTEIHHOU
KepaMUKN TEeXHOJOrMsl CTEHOBBIX KEPAMUYECKUX M3JENHUN U IIIUTOK. THUIIOBBIE COCTaBbl Macc.
PecypcocOeperaroiye 1 npupog00XpaHHbIE aCTIEKThl TEXHOIOTHH.

3.3. Texnomnorus orueymopoB. OOmme cBeneHuss o6 oraeymnopax. Knaccugpukarnus
OTHEYIIOPOB IO XUMHKO-MHUHEPAJIOTrMYECKOMY COCTaBy W JPYTMM BaKHEWIIMM IPU3HAKAM.
Ob6nacTu npuMeHeHHs OTHEYNOpoB. TeXHOIOrus aTIOMOCHINKATHBIX OTHEYTIOPOB.

3.4. TunoBble TEXHOJOTHU OJJIEKTPOTEXHUYECKON KepaMuku. OOImmMe CBEACHHUS O
AIIEKTPOTEXHUYECKON KepaMuKe, ee Kiaccu(uKalus IO COCTaBy CBOMCTBaM M 00JacTsiM
npuMeHeHus. TpeboBanus K cbipbto. OCOOEHHOCTH TEXHOJIOTUH.

3.5. OcHOBHBIE BHIBl KOHCTPYKIMOHHOH Kepamuku. OOnacté nIpUMEHEHHs,
KJIacCU(pUKALUS IO XUMHUKO-MUHEPAIOTUYECKOMY COCTaBY.

3.6. TumoBble TEXHOJIIOTUU MOPUCTHIX KepaMUYECKUX MaTepuanoB. OOIIue cBeneHus o
MOPUCTON KepaMHUKe, ee Kiaccu(uKalus MO COCTaBy, MOPUCTOCTU U OOJACTSIM HMPUMEHEHUS.
Tennon3onsauuoHHbIe, TEIUIO3ALIUTHRIE MaTepuaibl, KepaMHuecKue (QUIbTphl, MeMOpaHBbI,
HOCHUTENM KaTalnu3aTopoB U T.N. OCHOBHBIE METOJbI U3TOTOBJIEHUS BBICOKOTIOPUCTBIX CTPYKTYP
KepaMH4ECKHX MaTEpUasoB.

4 O0beM y4eOHOM TUCITUTUIMHBI

O0BbeM JUCHUTIINHBI
3E | Akaj. 4 | Actp. 4

Bun yueOHo# padoThI
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Oo0masi TpPyA0eMKOCTb 1M CHMILJIMHbI 7,0 252 189
KonTakTHasi padoTa — ayIMTOpPHbIE 3AHATHS: 2,22 80 60
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 0,44 16 12
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPaKTUIECKON TOATOTOBKH 0,89 32 24
CamocrosiTesibHas padora: 3,78 136 102
CamMocTosATenbHOE N3YUEeHHE pa3aesioB

96 72
TUCIUILINHEI 3,78
[ToaroroBka pedepara 40 30
Buja kouTpoJsn: 1,0 36 27
KonrtaktHas ~ pabora  —  NpOMEXKYyTOYHAs

0,4 0,3
aTTecTanus 1,0
[ToaroroBka K 3K3amMeHy 35,6 26,7
Bua uTOroBoro KOHTpoJIf: IK3aMeH

AHHOTANUA padoyeil MPOrpaMmbl AUCHUNIMHBI
«TexHO0JI0THS BHICOKOTEMIIEPATYPHBIX (PDYHKIIMOHAJBHBIX BSKYIIHX MAaTEPHAJIOB)

1 Heab AUCHUNJIMHBI — O3HAaKOMJICHHE OOydYalOIMXCS ¢ (QU3UKO-XMMUYECKUMHU
npoleccaMy, MPOUCXOAANIMMU MPU TOJYYECHUH BSOKYIIUX MaTepUalioB, OCHOBHBIMU
TEXHOJIOTHYECKUMHU CXEMaMH ITPOU3BOCTBA, CBOMCTBAMH U METOJIaMH MPOBEICHUS CTaHAapTHBIX
UCIIBITAHUHN BSOKYIIUX MAaTEPHUATIOB U 00JIACTHIO UX TPUMECHECHHUS.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obaaoams ClieNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

[IK-4.1, IIK-4.2, IIK-4.3.

3unamo:

—  TEOpeTHYECKHE OCHOBBI M CIIOCOOBI OCYIIECTBICHUS TEXHOJOTHYECKHX TPOIECCOB
MTOJTYYEHUS BSDKYIITUX MaTepHAJIOB;

—  NPUHIHUIBI TOCTPOSHUS TEXHOJOTUUECKHX CXEM MPOU3BOJICTBA BSKYIIUX MAaTEPHAIIOB;

—  OCHOBHBIC TPEOOBAHUS CTAHJIAPTOB HA CHIPHEBBIC MATEPUAIIBI K TOTOBYIO MPOIAYKITHIO.

Ymems:

—  [PUMEHSTH TEOPETUUYECKHE 3HAHMS [0 XUMHUU M TEXHOJOTHUU PA3JIMYHBIX BUIOB BSDKYLIUX
MaTepHuasoB B MPOU3BOJICTBEHHOM NESITEIBHOCTH;

—  TMPOBOJMTH AHAIIN3 HAYYHO-TEXHUYECKOU JTUTEPATYPHI.

Brnaoemy.

—  METOJaMU MPOBEJCHUS CTAaHJAPTHBIX UCIIBITAHUN IO OMPEIEICHUI0 (PU3UKO-XUMUIECKUX U
(U3UKO-MEXaHUUYECKUX CBOWCTB PA3IMYHBIX BUAOB BHKYIIUX MaTEPHAIIOB,;

—  HaBBIKaMU BEJICHUS TEXHOJOTUYECKOI0 MPOIEecCca MPOU3BO/ICTBA PA3IMUHBIX BUIOB BXKYIINX
MaTepHaIOB B COOTBETCTBUH C TPEOOBAHUSMH TEXHOJIOTHYECKOTO PETIaMEeHTa;

— HaBBIKAMHU OPTaHM3AIlMd M OCYIIECTBICHUU BXOIHOTO KOHTPOJISI CBHIPhS M MaTE€pHAJOB,
HCIIOIBb3YEMBIX B POU3BOJICTBE BSKYILIUX MAaTEPUATIOB;

—  HaBBIKAMU OpPraHU3AIMH U OCYIIECTBICHUH KOHTPOJISI CBOMCTB TOTOBOM MPOIYKIIUU.

3 Kpartkoe cogep:xanue TUCUMILIIHHbI

CBezneHus 10 UCTOPUM BSDKYLIUX MaTepranioB. COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI
pa3BuTus otpaciu. Knaccudukanuys BoKyIIEX MaTepuaioB. TeopeTHuecKrue OCHOBBI TPOSIBICHUS
BSDKYIIUX CBOMCTB. OCHOBHBIE MPU3HAKHM BSDKYIIMX MaTepuanoB. OOImIre CBOWCTBA BSKYIIMX
MaTepHaoOB.

1. Ilopmaanoyemenm Kaxk OCHOBHOU BUO SUOPABTUYECKUX BANCYUSUX MANEPUATOB.

1.1. X¥UMUKO-MHHEPATOTUYECKUN U BEIIECTBEHHBI COCTaB MOPTIAHAIEMEHTA. XUMHKO-
MUHEPAJIOTHYECKUA COCTaB MOPTIAHAILIEMEHTHOTO KIMHKEepa. MOJylbHbBIE XapaKTEPUCTHKU
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NOPTJIAHILUEMEHTHOIO  KJIMHKEepa. Ponb  BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBIN
MHUHEpaJIOTHYECKUN COCTaB MOPTIIAHALIEMEHTHOTO KiIMHKepa. TBepabie pacTBopsbl. [Tonumopduzm
U 1e()eKTHOCTh KIIMHKEPHBIX MUHEPAJIOB.

1.2. ColpbeBble MaTepuanbl JIJs MPOMU3BOACTBA MoOpTiaHAlneMeHTa. KapOoHaTHble u
IIOMOCHIIMKATHBIE MOPOJIbl, KOppekTupymoume nodasku. [Ipumecu B coipbe. McnonbszoBaHue
OTXOJ10B IIPOMBILIUIEHHOCTH B KAU€CTBE CHIPHEBBIX MaTEPUAJIOB.

1.3. IlpuHOMNUaNbHBIE TEXHOJIOTMYECKHE CXEMbl IPOU3BOJACTBA IOPTJIAHILEMEHTA.
Moxkpslif, CyXxod ¥ KOMOMHHPOBAHHBIA CHOCOOBI TMPOU3BOACTBA, TEXHHKO-IKOHOMHYECKHE
peuMyliecTBa Kaxaoro u3 Hux. IIporneccsl moaAroToBku cbipbeBoi cmecH. JloObda ChIpbEBBIX
MaTepHajoB, CIOCOOBI TPAaHCHIOPTUPOBKHM CHIPbSl Ha 3aBOJ, HOPMBI 3alacoB CBHIPbS Ha
npeanpustuy. Jlpobnenue marepuanoB. M3menpueHne marepuainos. IlyTu uHTEHCHHKanMu
IIOMoOJ1a ChIpbeBBIX cMecel. IloMout B cyxom 1 MOKpoM cocTosiHuU. COBMECTHBII IOMOJI U CYLIKa
CBIPBSL.

1.4. CpippeBoii 1muIaM Kak JUCHEpCHAas cuUcTeMa. BiMsHue NpUpoAbl ChIPHEBBIX
KOMIIOHEHTOB U MX IUCIIEPCHOCTH Ha CBOMCTBa nu1ama. CeipbeBast cMech. OTHOPOIHOCTB COCTaBa
U (U3NYECKOH CTPYKTYpbl CBIPbEBBIX MOPOIIKOB, AarperupoBaHUE U  CIEKHBAEMOCTb
HOPOUIKOOOPAa3HBIX ChIPBEBBIX CMECEH.

1.5. KoppekTrupoBaHue U rOMOr€HU3aUsl CHIPhEBOT0 JIaMa U CYXHMX ChIPbEBBIX CMECEH.
ITponeccel 00kura MOpPTIAHALIEMEHTHOTO KIMHKEpa. TepMuyeckne NpeBpamieHusl OTAEIbHBIX
CBIPBEBBIX KOMIIOHEHTOB IpU HarpeBaHuu. Peakuuu B TBEPIOM COCTOSIHMM, MEXaHU3M U
KHHETHKa TBep10(ha30BbIX peaknuii. [locienoBarensHOCTh 00pa3oBanus ¢a3 B cucremax CaO —
Si02, CaO — AL O3, CaO — Fe;03, CaO — Si02 — ALO3 — Fex03. O6pa3oBaHue IpOMeXyTOUHBIX
COCMHCHUHN. BIusHHE KaTaTUTHYECKUX, MOIUDHUIMPYIOMUX TpUMeced, Tra3oBoil ¢da3sl Ha
nporieccel TBepaodazoBoro cnekanus. Ilpomeccsl ¢ ydactuem kuIKoil (a3bl. DBTEKTHUYECKHE
pacniaBbl. BiusHHE KaTalIUTHUECKUX M MOJU(PHUUUPYIOLIMX IPUMECel Ha IPOLECCHI
KJIMHKEPOOOpa30BaHUSA C yIaCTHEM KUIKOM (a3pl. MexaHn3M 00pa30BaHus KITMHKEPHBIX TPaHyJI.
Ponb ckopocTy oxnaxxaeHus B GOpMUPOBAHUN KOHEYHOI'O MUHEPAJIOTMUYECKOTO COCTaBa.

1.6. CrpykTypa TNOPTIAHALEMEHTHOIO KIUHKEpa, KPUCTAUIM3AIUs  OCHOBHBIX
KIMHKEepHBIX (a3. TexHosmormdeckue 30HbI Bpamawomieiics neuu. IloaroroBka u cxxuraHue
TEXHOJIOTUYECKOTO TOIIMBA. VICHoiab30BaHKWE TOIUIMBOCOCPIKALIMX OTXOAOB NpU OOXKHTE
KIMHKepa. @yTepoBOUHbIE MaTepHaiIbl KIMHKEPOOOKUTaTeNIbHbIX neueil. OO0pazoBaHue oOMa3Ku
U KoJel BO Bpamaromieiics neun. KpyrooGopor marepuana B meud. [IbuieBBIHOC U3 Teyeid,
Croco0bl YTUIM3ALUN YIOBICHHOM MBLIH.

1.7. IIpouecchl momMosa U Moly4eHHe NOpTIaHALEMEHTA. BiusHue MUKpOCTPYKTYpbI Ha
pa3ManbIBaEMOCTh KIMHKEpOB. Pacxon sHeprum npu u3MenbueHUM LeMeHTa. ONnThMu3anus
IPaHyJIOMETPUYECKOTO COCTaBa LIEMEHTOB.

1.8. ®uU3MKO-XMMHUYECKHUE TMPOILECChl THUApaTallid W TBEPACHUS MOPTIAHALIEMEHTA.
Mexanusm npouecca ruaparauuu, teopun Jle-Illarense, Muxasnuca, COBpeMEHHbIE TEOPUU
ruapartaquu noptriaHauemMenra. Kpucrtamumsaunus ruapatHeix ¢a3. CTpykTypa M COCTaB
o0pa3yrouuxcsi KpucrayuioruaparoB. CxBaTbIBaHHE W TBEPACHUE ILIEMEHTHOTO pPacTBOPA.
OOpa3oBaHuEe KPUCTAUIMYECKOTO M TEJIEKPUCTAJUIMYECKOIO KapKaca B LEMEHTHOM KaMHe,
KoHTpakuus. KuHeTnka TBepAEHMS LIEMEHTAa, BIMSHME Ha HEE XHMHUKO-MHHEPAIOIMYECKOro,
BEUICCTBEHHOI'O  COCTaBa, [JUCIEPCHOCTH LIEMEHTa, YCIOBMM TBepacHHs. CTpykTypa
3aTBEPJIEBIIETO IEMEHTHOro KamHs. Teopust MukpoderoHa. @OpMbI CBSI3U BOJABI B IIEMEHTHOM
KaMHe, CTPyKTypa Iop.

1.9. CTpouTenbHO-TEXHUUECKUE CBOMCTBA MOPTIAHALIEMEHTAa. AKTHUBHOCTb, Mapka U
KJacc MPOYHOCTH LeMeHTa. [InoTHocTh M oObeMHas Macca LieMeHTa. TOHKOCTh IOMOJa.
BoponorpeGHOCTh, HOpMaJbHAs TYCTOTA, BOAOYIEPXKUBAIOIIAs CIIOCOOHOCTH, BOJOOTIICICHUE
nemMeHToB. (CxBaTbIBaHME, PpaBHOMEPHOCTb W3MEHEHHMs 00beMa IIEMEHTHOIO  TecTa.
TennoBbleneHne MPU TBEPACHUU LIEMEHTOB. BiusiHMe pa3inuuHbIX ()aKTOPOB Ha MPOYHOCTH
LIEMEHTHOT'O KAMHS.

2. Texnonozus 2uncogvix 6AX4CYUUX Mamepuaos.
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2.1. Knaccudukanus THUICOBBIX BSDKYIIMX. BUIBI CHIPBEBBIX MaTEPHATIOB IS
MPOU3BOJICTBA THIICOBBIX BKYmUX. Vcmonp3oBaHue CyibGhaTcoAepKalluX  OTXOJI0B
(docdorurica u ap.) B MPOU3BOJACTBE THUIICOBBIX BHKYIIMX MaTEPUATIOB.

2.2. ®OU3MKO-XMMHUYECKHE OCHOBBI IIpoliecca aeruapaTtanuu rumnca. CocraB MpOIyKTOB
JeruapaTainnn, 0COOEHHOCTH UX KPUCTAINTMYECKOro CTpoeHus. BiusHue ycnoBuil nerunparanuu
TUIICa Ha CBOMCTBA M KadyeCTBO THIICOBOTO BsKyiiero. [Ipou3BOJACTBO CTPOUTENBHOTO H
BBICOKOIIPOYHOTo Turca. [I[pon3BoicTBO aHTMAPUTOBOTO BSHKYIIETO U BBICOKOOOKUTOBOTO THIICA.

2.3. Tunmpatamusi W TBEpJAEHUE THICOBBIX BSKYIIUX. MeXaHU3M TuapaTaiun
CTPOUTEIIBHOIO THUIICA U aHTUAPUTOBOIO BSKYIIETO. PeryinpoBanre npoueccoB CXBAaTHIBAHUS U
TBEPJACHUS TUIICA, KIIAaCCU(PUKAILIUSI XUMHUECKUX 100aBOK. CBOWCTBA THIICOBBIX BSIKYIIUX.

2.4. KOMMNO3WLIMOHHBIE THUICOBbIE BsOKyIIME. [IpHUuMHBI HU3KOW BOAOCTOMKOCTH M
MOBBIIICHHON MOJI3YYEeCTH THIICOBIX M3enuid. CioCOObI MOBBIMIEHUS BOJOCTOUKOCTH TUIICOBBIX
BsOKylIIMX. COCTaBbl, NOJIy4YEHUE U CBOMCTBA KOMITO3UIIMOHHBIX TUIICOBBIX BSKYILUX.

3. TexnHono2us u36ecmKoBbIX U MACHEIUANbHBIX GANCYUSUX MATNEPUATIOS.

3.1. Bunp uzectu. Knaccudukarus u TpeGoBaHMs K KaueCTBY KapOOHATHOTO CHIPBS IS
MIPOM3BOJICTBA M3BECTH. BiMsiHUE TEXHONIOTHUECKUX (PaKTOPOB HA MPOILIECC O0XKHUTa U Ka4eCTBO
u3BecTH. [Ipon3BOICTBO BO3IYITHON U3BECTH.

3.2. l'unpaTanus u TBEpACHUE BO3YIIHON U3BECTH. MeXaHU3M B3aUMOICUCTBUS U3BECTH
¢ BojoM. ['ameHne M3BECTHM B IMYIIOHKY M TECTO. TBepJeHHE HM3BECTKOBBIX PAaCTBOPOB MPHU
00BIYHOI TeMriepaType. MexaHu3Mbl THAPATAIIHOHHOTO U KApOOHATHOTO TBEP/ICHUS U3BECTH.

3.3. TBepaeHHe H3BECTKOBO-IIECUAHBIX PACTBOPOB IPHU IMOBBIMICHHBIX TEMIEpaTypax.
Cucrema CaO — SiO; — H;0O. BzaumopeiicTBue OKCHIa KaJNbIHs C KPEMHE3EMOM B Cpele
HACBIIIEHHOIO0 BOJASHOrO mapa. MexaHu3M THIPOCHIMKATHOTO TBEPAECHUS HM3BECTKOBBIX
pacTBOpPOB.

3.4, Pa3HOBUJHOCTM MarHe3HaJbHBIX  BSKYIIMX  MarepuasioB. [Ipou3BoncTBo
KayCTUYECKOI0 MarHe3uTa U KayCTHMYECKOrO J0JIOMUTA. 3aTBOPEHHE MArHE3UaIbHBIX BSXKYIIMX
pacTBopamu coyie. MexaHu3M TBEpAEHUS KayCTHYECKOrO0 MarHe3uTa M KayCTHYECKOTO
nonomuTa. CBOMCTBA M 00JIACTH MPUMEHEHHU ST MAarHE3HUAIbHBIX BSOKYIIIUX BEIECTB.

4. CneyuanvHvle YeMeHMol.

4.1. AmomMuHaTHble LE€MEHThl. XHMMMUYECKMH M  MHUHEPAJOTMYECKMM  COCTaB
[JIMHO3EMUCTOrO IeMeHTa. [lodmydeHue IIMHO3EMUCTOrO LEMEHTa IIIABICHUEM W METOJIO0M
cnekanusi. CTpoeHHE M CBOWCTBA BBICOKOQJIIOMHUHATHOIO pAaCIUiaBa, BIUSHUE PEKUMA
OXJaxJIeHUs Ha (¢a3oBblii cocTaB KiauHKepa. Ilpomecchl ruaparauMd ¥ TBEpACHUS
TJIMHO3eMUCTOTO 1IeMeHTa. OCOOCHHOCTH TEXHOJIOTHU BHICOKOTITMHO3EMHUCTHIX IIEMEHTOB.

4.2. Pacmmpsronigecss W Hampsraronue meMeHTsl. [ledopmarus MEeMEHTHOTO KaMHS,
MEXaHU3M €ro pacUIMpeHHUs] U CAMOHAINpPSDKEHUS. BUabl pacliupsiomuxcs KOMIIOHEHTOB, MX
XapaKTepUCTHKA, KHHETHKAa THApaTalud. TexXHOJoruss | CBOMCTBa Cylb(aTHPOBAHHBIX
KJIMHKEPOB.

4.3. PaszHoBugHOCTH TopTiaHaeMeHnTa. Kiaccudukamuss pa3HOBUIHOCTEH IIEMEHTOB.
HopMupoBanue crenuaibHBIX CBONCTB IIEMEHTOB. BBICOKONPOYHBIE M OBICTPOTBEPACIOIINE
neMeHThl. OnTuMu3alus MpoLeccoB 00KWTra W M3MeJIbUeHUs KIuHKepa. MoauduuupoBaHnue
CTPYKTYpbl KIMHKEPHBIX MUHEPAJIOB M omTUMM3anus (a30BOTO COCTaBa KIMHKEpa. BiusHue
J00aBOK, YCKOPSIIOIIHX porecc TBEPACHUSI. OcoOenHoctu TEXHOJIOTUH
0Cc0000BICTPOTBEPACIOIINX IIEMEHTOB.

4.4. TammoHaxxHble 1IeMeHTHI. [lomydyenne, cocTaBbl, CBOMCTBA U 00JIaCTh MPUMECHCHHUS.
OnrtuMuzanus cocTaBa u CBOMCTB.

5. Texnonoeus cyxux esoicyuux komnosuyuti (CBK).

OcHoBHbIE TepMUHBI U onpeAeneHus. Kinaccuduxarms cyxux BsOKYIUX KOMITO3UITUH.

5.1. Marepwuaibl a1 MPOU3BOJICTBA CYXHUX BSDKYIIUX KOMIO3UIMA. O01me TpedoBaHus K
Matepuanam aia npousBojactBa CBK. Munepanbnbie Bspkyuue. Vcnonb3oBanre MoJIUMEpPHBIX
BsOKyIIMX MarepuaioB B coctaBe CBK. ®dyuknumonansHbie no6aBku. 3amomautenu s CBK.
Knaccudukanus u cBoiictBa meckoB. Hamomuurenm mis mpoumsBoactBa CBK. Biumsaue
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HanosHuTtene Ha cBoiictBa CBK. IlpupoaHbie U CHHTETUYECKHE BOJOKHHUCTBHIE HAMOJIHHUTENH.
[Ipuponnsie u uckycctBeHHble nurmeHTsl a1 CBK.

5.2. TexHONOTHs CyXHX BSKYLIIMX KOMIO3UIMN. TEeXHOIOrnYeCKrue CXEeMbI MPOU3BOJICTBA
CBK. BriOop BsKylero mMarepuana, 3aloJHUTENs, HAOJHUTENS U J00aBOK MEPBON OUepeiH.
[IpenBaputensHoe wucnbiTanne cBorcTB CBK. TlomGop mo6GaBok BTOpoi ouepean. Buidop
okoHuaTesnbHON penentypel CBK. I[lpuHnunuanpHas TEXHOJIOIMYECKas CXeMa IPOU3BOJCTBA
CBK. Oco6ennoctu npousBoactsa CBK paznuyHoro HazHadeHwusl.

5.3. CsgoiictBa CBK, pacTBOpHBIX CMecel M 3aTBEpPAEBIIMX PACTBOPOB PA3IUYHOIO
HazHaueHus. CBOMCTBA TOTOBBIX K YIIOTPEOJICHUIO PACTBOPHBIX cMeceil. CBOMCTBA 3aTBEPICBIINX
pactBopoB. Metonb! ucnbitanust CBK.

4 O0beM yueOHO# JUCHUIIJIMHBI

Bup yue6Hoii padoTbi 3E Oﬁbel:f::;“f“”"m’;ap‘ .

O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 7,0 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,22 80 60
Jleknun 0,89 32 24
[Tpaktuueckue 3ansaTus (I13) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUIECKON TOATOTOBKH 0,44 16 12
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 0,89 32 24
CamocTosiTesibHasi padoTa: 3,78 136 102
CamocTosiTeTbHOE U3YUSHHUE Pa3/IesioB

96 72
MYCIIUTIIIUHEI 3,78
[MonroroBka pedepara 40 30
Bua kouTpoJs: 1,0 36 27
KonrtaktHas ~ pabora  —  NpOMEXKYyTOYHAs

0,4 0,3
aTTecTanus 1,0
IToaroToBka K sK3aMeHY 35,6 26,7
Buja uToroBOoro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIHMHBI
«TexHosorus 060py10BaHus AJisl IPOU3BOJACTBA BHICOKOTEMIIEPATYPHBIX
(GyHKIHMOHAIBHBIX KEPAMUYECKHX MATEPHATOB)

1 Heap aucuMmInHbl — IpUOOpPETEHUE CTYJACHTAMU 3HAHWM 1O MPUHIUIAM PadOThI U
YCIOBHSIM  OKCIUTyaTalldd  OOOpYAOBaHHWS  JUIsl  MPOM3BOJACTBA  BBICOKOTEMITEPATYPHBIX
(GYHKIIMOHATBHBIX MATEPUATIOB U W3JCIHH M3 HUX;, METOJAaM pacueTa OCHOBHBIX MapameTpoB
paboTel 00OpyJOBaHUS, B3aUMOJCHCTBHUS OTACIBHBIX BHJIOB OOOPYIOBaHUS B TOTOYHBIX
TEXHOJOTUYECKHX JIMHUSX; OCHOBAM MPOSKTUPOBAHUS TEXHOJIOTHUECKUX JIMHUHN U MPOU3BOJICTBA
B 1I€JIOM K€PAMUYECKUX MATEPHAIIOB U U3/ICITUH.

2 B pe3yabTaTe H3y4YeHUs] TUCHUILINHBI 00yYAIOLIHIiCS T0JI5KEeH::

Obnadams CIeTyONUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS
— IIK-1.1, IIK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, IIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, IIK-4.1, IIK-

4.2,11K-4.3.

3uameo:

— HauboJee MpOTrPecCUBHBIC CITOCOOBI KCILTyaTalli 000pY0BaHUS;

— TPUHIHUIBI pacdyeTa U OOOCHOBAHMS ACCOPTUMEHTA TOTOBOM MPOAYKIIMH W MOITHOCTH
MPENNpUATHS, TPUEMBI pacdyeTra MOTPEOHOCTH CHIPhs, MAaTEpUajoB, OOOPYIOBaHUS,
YUCJICHHOCTH Pa0O0TAOIINX;

— OCHOBBI KOMITOHOBOYHBIX PEIIEHUN TEXHOJIOTHYECKOTO O0OpYIOBaHUS M MEXaHU3AIHNH
TPAHCIIOPTHBIX OIEpaIuii Mo IeXaM U y9acTKaM BCEro MPOU3BOJICTBA.

Ymems:
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—  BBIMOJHATH PAcUeThl MO TEXHUKO-)KOHOMHYECKOMY OOOCHOBAaHHUIO IEIeCO00pa3HOCTH
MIPOEKTUPOBAHMSI (CTPOUTENILCTBA), TEXHOJIOTUIECKOU pa3paboTKe MPOEKTa;
—  TPUMEHATH dJIEMEHTHI aBTOMATH3AI[UU PaObOTHI 000PYI0BAHMS TIPH pa300pe KOHCTPYKTHBHOU
CTOPOHBI MAIIIUH.
Braoemy:
— TpueMaMu pa3paboTKU MPOTPECCUBHBIX TEXHOJOTHYECKUX IPOIECCOB U OOOPYIOBAHMS,
o0ecneunBaoIIUX BEICOKOE KaYeCTBO MPOAYKLNH, TIOBBIIIIEHHE TPOU3BOIUTEIHHOCTH TPYAa
U KyJBTYpPBI IPOU3BOJICTBA;
—  TEXHUYECKUMHU PEIICHUSMHU, 00CCIICUNBAIONIUMU YMEHBIICHUE 3arps3HEHUE OKpYKaroIien
Cpelbl, yIydllleH’e yCIOBUM TpyAa;
— TpHUeMaMH COCTaBJICHHS M aHaJN3a TEXHUKO-DKOHOMUYECKHUX MOKa3aTelel MpoeKTa.
3 KpaTkoe coaep:kanue IUCHUNIHHBI
Beeoenue.
1. Obopyodosanue o1 npouzsoocmea BOM u uzdenuii Ha ux ocroge.
1.1. OcHOBHOE H COMYTCTBYIOIIEEC OOOpPYAOBaHUE ISl TIOJYYCHHUS H3MEITbYCHHBIX
KOMITOHEHTOB ()OPMOBOYHBIX Macc.
1.2. O6opynoBanue 151 CMEITMBAHUS U IMTOJATOTOBKH ()OPMOBOYHBIX Macc.
1.3. O6opynoBaHue i1 U3TOTOBICHUS U3/IEIUI CITIOCOOOM IMJIACTUYECKOTO (POPMOBAHHSL.
1.4. O6opynoBaHue IJIs1 TPECCOBAHUS U3ICTUI U3 MTOPOIIKOOOPA3HBIX MaCC.
1.5. O6opynoBanue GopMOBaHUS U3IACIUNA METOJOM JIUThSI.
1.6. JIpyrue tumsl 060py10BaHUs, TPUMEHIEMbIE B TeXHOJOTHH BOM.
2. OcHO8bl NPOeKMUpPOBAHUSL.
2.1. O6mwme MoJ0KEHHS O TPOCKTUPOBAHUH.
2.2. ConeprkaHue KypCcoBOIro U JUIIOMHOTO MPOEKTUPOBAHUS.
2.3. TeXHUKO-2KOHOMHYECKOE 00OCHOBAHHE MPOEKTA.
2.4. TexHonmornyeckas pazpaboTKa MpoeKTa.
2.5. TunoBsIe perieHus Mo BEIOOPY U pa3MEeNIeHHI0 000pyA0BaHHUS.
2.6. IlocnenoBaTeNbHOCTh TEXHOJIOTHUYECKUX PACYETOB MPH MPOCKTUPOBAHUH, TIPUHIIUTIBI
Y TIOPSIIOK rpadudecKoro ohopMIICHHUS MPOEKTA.
3axniouenue.
4 O0beM yueOHO# JUCHMIIJIMHBI

Beero Cemectp
Buj yue6Hoii padoThl Cemectp 1 Cemectp 2
3E AKkana. 4 3E AKkana. 4 3E AKkan. 4

AL WA ARG 10,0 | 360 5,0 180 5,0 180
JUCHMUILINHBI ’ ’ ’
Kounrakruas pagora - 301 | 112 | 1,78 64 1,33 48
ayINTOPHbIE 3AHSATHS:
Jlexuu 1,33 48 0,89 32 0,44 16
ITpaktrueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
B TOM 1nCIC B hopme 1,78 64 0,89 32 0,89 32
MIPAKTUYECKOU MMOJATOTOBKH ’ ’ ’
CamocTosiTesibHasi padoTa 4,89 176 2,22 80 2,67 96
KOHTaKTHaH CaMOCTOATCIIbHAA 16 4 _ 16 4
pabota ’ ’
B TOM HHCIE B dopme 4,89 16 2,22 - 2,67 16
MPAKTUYECKOM MOJITOTOBKH ’ ’ ’
CaMocToATEIbHOE N3YUEHHE
pa3aenoB AUCHUTUIMHBI 159,6 80 79,6
Buabl KOHTpOJIA:
KypcoBoii npoekT | | \ \ + | +
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JK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas pabora —
IPOMEKYTOYHAs aTTECTALUS 2,0 08 1,0 04 1,0 0.4
IToaroroBka K sK3aMeHY 71,2 35,6 35,6
JK3aMeH
Bua uTOroBoro KOHTpoOJIA: IK3aMeH .
KypcoBoii npoekT
Beero Cemectp
Buj yueOHoit padoThl Cemectp 1 Cemectp 2
3E | Actp. 4 3E AcTp. 4 3E Actp. 4
Obwas Tpyroemiocts 10,0 | 270 5,0 135 5,0 135
JAUCIUNTHHBI
Konrakruas pabora - 3,11 84 1,78 48 1,33 36
ay/IMTOPHBIE 3aHATHS:
Jlexuu 1,33 36 0,89 24 0,44 12
[Tpaktrueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
B TOM 1HCIIC B opuE 1,78 | 48 0,89 24 0,89 24
MPAKTUYECKON OATOTOBKU
CamocrosiTesibHas padoTa 4,89 132 2,22 60 2,67 72
KonTakTHas camocTosiTenbHas 12,3 i 12,3
pabota
B TOM dHCae B dopme 4,89 12 2,22 . 2,67 12
MPAKTUYECKON TTOJITOTOBKH
CaMOCTOSITETbHOE U3YYEHUE 119,7 60 59.7
Pa3sacyioOB AU CHUIIIIMHBI
Buabl KOHTpOJIA:
KypcoBoii npoekT + +
JK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas pabora —
IPOMEKYTOYHAs aTTECTALUs 2,0 0.6 1,0 0.3 1,0 0.3
IToaroToBka K sK3aMeHY 53,4 26,7 26,7
JK3aMeH
Bua uTOoroBoro KOHTpoOJIA: IK3aMeH .
KypcoBoii npoekT

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI

«TexHonorus 060py10BaHus AJ1s1 IPOU3BOACTBA BHICOKOTEMIIEPATYPHBIX

(GYHKIMOHAJIBHBIX BSKYIIMX MATEPHATIOB)»

1 Heap AucUMNIMHBI — TpUoOpeTeHHe 00yYarOIUMUCS YTIyOJIEHHBIX 3HAHUN U YMEHUH

B oOnactu OOOpYyIOBaHUS U OCHOB IPOEKTUPOBAHMS MPENNPUATHI JUIsl NPOU3BOACTBA

BBICOKOTEMIEPATYPHBIX (YHKIHMOHATIBHBIX BKyImKX MaTtepuanoB (BOBM). [lucuumianna

HarpaBjeHa Ha (GOPMHUPOBAHHE y OOYYAIOUIUXCS KOMIIETEHIIMH, HEOOXOIUMBIX B MX Oyaymien

npodecCHOHATBLHOMN 1eATEIbHOCTH.

2 B pe3yabTaTe H3ydyeHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

IK-1.1, TIK-1.2, TIK-1.3, [IK-2.1, T1K-2.2, TIK-2.3, TIK-3.1, I1K-3.2, T1K-3.3, TIK-4.1, I1K-

4.2, 1IK-4.3.

3name:

MPUHIUIIBI  pa0OTHI, JOCTOMHCTBA M HEIOCTAaTKH, HamOoJiee IPOTPECCHBHBIC CIIOCOOBI

IKCIUTyaTaluu 000opyaoBaHus it npousBoicTBa BOBM;
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MPUHITUIIBI TOCTPOCHUS TEXHOJIOTHYECKUX cXeM npou3BozictBa BOBM, npasuiia nogdopa u
COTJIACOBAHUS 000PYAOBAHUS AJIsl OCYIIECTBICHUS KOHKPETHOTO XMMUKO-TEXHOJIOTHYECKOTO
nporecca.

Ymems:

BBITIOJIHATE PAcyeThl IO TEXHUKO-3KOHOMHYECKOMY OOOCHOBAaHHUIO LEIecO00pa3HOCTH
CTPOMTENBCTBA, TEXHOJIOTMYECKOH  pa3paboTKe NpPOEKTa; HPUMEHATh  JJIEMEHTHI
aBTOMaTH3alMK paboThl 000PYIOBAHNUS; TPOBOIUTH aHAJIN3 HOPMATUBHOM JOKYMEHTAIUH.

Braoemeo:

3HAHUSAMHM O TIPOTPECCUBHBIX  TEXHOJIOTMYECKUX Tpoleccax U  00OpyIOBaHHH,
o0ecreynBaroInX BHICOKOE Ka4eCTBO MPOAYKIINH, IIOBBIIICHHE TPOU3BOAUTEIIEHOCTH TPYIa
U KYJIbTYpPbI IPOU3BO/ICTBA;

TEXHUYECKUMH PELICHUSIMH, 00eCreUnBaOIIMMH YMEHbILIEHUE 3arpsi3HEHUs] OKpY Karolei
CpEJBl.

3 Kpartkoe cogep:xanue JTUCUMILIHHbBI

Pa3zoen 1. JJpobunvrho-nomonvHoe obopyoosanue 3a860008 NO NPOU3BOOCMBY BANCYUIUX
mMamepuanos.

1.1. ConepxaHue QUCUUIUIMHBL U ee 3a1aun. O0mias Kiaccupukanus 000pya0BaHUs A
npou3BoacTBa BOBM. IlpuHIMNBI OLIEHKH KOHKYPEHTOCIIOCOOHOCTH MAIMH W arperaros:
TEXHUYECKHE U SKOHOMUYECKUE TapaMeTphl.

1.2. 3HadeHHne MPOIECCOB M3MeNbueHUs s mpousBoactBa BOBM. Knaccudukamms
npoiieccoB u3MenbueHust. CriocoOsl m3menbueHus. Pacxon sneprun npu u3menbueHun. CBoiicTa
M3MEIhYaeMOro MaTepHuania.

1.3. Knnaccuduxkamust o0opyaoBanus Uit U3MeNIbYeHUs1 MaTtepuanoB. O6opyaoBaHue A
IpoOJieHusT TBEpPIbIX MaTepHalioB: LIEKOBbIE M KOHYCHbIE JpoOmiku. OOopynoBaHue AJis
IpOOJIEHUsT MSATKUX, IJIACTHYHBIX M BIAKHBIX MaTEpUATOB: BAJIKOBBIE M IIEYHO-BAIKOBBIC
IpoOunaku, 3youarbie ApoOmiIKH. (OCOOEHHOCTH  KOHCTPYKIIMH  BaJIKOBBIX  JIPOOHIIOK
HNOPTJIAHALEMEHTHOr0 KiuHKepa. OO0opyaoBaHue Uisi JApOOJIEHHS XPYIKHUX MaTepHasoB:
MOJIOTKOBBIE U yJapHO-OTpakaTeiabHble NPOOMIKHU. THUIIOBBIE CXEMbI APOOJIEHUS MaTepUaloB C
pa3MyHBIMU  (U3UYECKUMH XapaKTepuCcTUKaMH. MHoroctanuitHoe ApoOJieHHe MaTepuaos.
Br160op onTuManbHOM cXeMbI IpoOJIeHUS MaTeprara.

1.4. apoBsie MeTbHUIIBI, UX KiIaccupukanus. KOHCTPYKIMS OCHOBHBIX JA€Talel U y3JI0B
n1apoBbIx MenpHULl. Memtone tena. [IpuBon menbHuu. Teopust paboThl MIAPOBBIX METbHULL.
WuTencnukanus npoueccoB M3MeEIbUeHUs. ACNUpaLUs MeTbHHUI. 3aMKHYTBIH ITHKJI PaOOThI
[IAPOBBIX MEJbHHUII, CIIOCOOBI OPTaHU3AlMK 3aMKHYTOTO IMKJIa. MeTbHUIbI caMOM3MEIbUeHUs
Aspodon u I'mapodon. Beprukanbheie cpeqHexoqHble MeTbHHUIBI. HOBbIE BUABI MOMOJIBHBIX
arperaroB, MeibHULIBI HOROMIL. TexHonornueckue cXxembl HM3MEIbUYCHHS, UX aHAIU3 U
TEXHUKO-3KOHOMHUYECKasi OLEHKA.

Pazoen 2. Bcnomoecamenvhoe mexanuueckoe oO60pyoosanue 3a60008 N0 NPOU3BOOCEY
B®BM.

2.1. JJo3aropsl u nutatenu. BecoBbie OyHkepa. OCOOCHHOCTH KOHCTPYKIIMH OOBEMHBIX
J103aTOPOB HEINPEPBIBHOIO JEUCTBUS, HUCIOIB3YEeMbIX Ui mpousBoactsa BOBM. [lo3aTopsl-
MUTATENN ChIPHEBBIX IIJIAMOB.

2.2. O0GopynoBaHue 1Jis Kiaccuukanum MaTepuanoB. MeTosl pa3ielieHus MaTepruanoB
no pasmepaM 3epHa. OcCOOEHHOCTH KOHCTPYKIMM CHUT U TPOXOTOB, HCIOIB3YEMbIX IS
IPOM3BOJICTBA BSOKYLIMX MaTepuaioB. Teopus cemapalyy YacTHI B BO3AYIIHOM IIOTOKE.
Oco0eHHOCTH KOHCTPYKIIMH CETIapaToOpOB, UCIIONB3YEMBIX ISl Mpou3BoicTBa BOBM.

2.3. O6opynoBaHue Ui BHYTPU3ABOJCKOM TPaHCIIOPTHPOBKH MaTepuanoB. JIEHTOUHEIE,
CKpeOKOBBIE TPAHCIIOPTEPHI, KOBIIOBbIE 3J1eBaTOPbl. OCOOEHHOCTH KOHCTPYKIIMH 000pyAOBaHUs
JUI TPAHCHOPTUPOBKH IMOPOIIKOOOPA3HBIX MaTEepHalioB, HCHOJIB3YyEMBIX MJIS MPOU3BOJCTBA
B®BM. O6opyaoBanue 1151 TPAHCTIOPTUPOBKHU CHIPHEBBIX IIJIAMOB.

2.4. OOopynoBanue maiasi OOECIBUIMBAHUS TEXHOJIOTMYECKHX Ta30B. (OcoOeHHOCTH
KOHCTPYKLHHU 000pYAOBaHUS JIJIs1 0OECIBIIIMBAHUS TEXHOJIOTMUECKUX T'a30B, UCIIOJIb3YyEeMOT0 JJIs
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npous3BoacTBa BOBM. IlpuHIuner snaexkTpocTatudeckoro obecmbuinBaHus Ta3oB. CrocoOb
noBbIIeHUs 3 (PeKTHBHOCTH (YHKIMOHUPOBAHUS DSICKTPOPHUIBTPOB. PykaBHBIC (QHIBTPHI.
BenTtwisitopel u  1bIMOCOCHL.  BBIOOp ONTUManIbHOM CXEeMbl OOCCHBUIMBAHMS. TEXHUKO-
HKOHOMHUECKAs OI[CHKA CXEMbI 00€CIbIIIMBAHHUS.

2.5. OGopynoBaHue I XpaHEHUs] W yCpeaHEHUs marepuaioB. lIpenBapurenbHOe
yCpeIHEHHEe MaTepualoB Ha CKiajax. BepTuKanbHble M TOPU3OHTAIbHBIC HITAMOACCEHHBI,
CIocoObI MepeMelINBaHMsl ChIPhEBBIX IIIaMOB. ['OMOreHn3aloHHbBIE CHIIOCA CHIPHEBOM MYKHU.
IlemeHTHBIE cUIIOCA.

Pazoen 3. Tennosoe obopyoosarue 3a60006 no npouzeo0Cmey yemenmad.

3.1. Tleun mns oOxura MOPTIAHALIEMEHTHOTO KJIMHKepa. BriOop medHoro arperara B
3aBHCHUMOCTH OT croco0a IpOu3BOJCTBA mopTiaHauneMenTta. Krnaccudukanus Bpamaronuxcs
nevyel. JIeMEeHThl KOHCTPYKIMM Bpallaloluxcsl ede. Y cTpoiicTBa [uid BO3BpaTa yJIOBIECHHON
e B neyb. OCOOEHHOCTH KOHCTPYKLMH BpALAIOUIMXCS TMedell MOKPOTro M CyXOro crocoba
IIPOU3BOJCTBA. | OpEIKU BpallaoImuxcs neven.

3.2. CycnieH3MOHHBIE ITUKJIOHHBIC TETNIOOOMEHHHUKHU. ADPOTUHAMUYECKHN PEXKUM PAOOTHI
MUKIOHOB. (OCOOEHHOCTH KOHCTPYKIIMHM CYCTICH3MOHHBIX TEIUIOOOMEHHHUKOB IJIsi O0XHra
JIETKOIUJIaBKUX CBIPhEBBIX cMmecel. CyCHeH3MOHHbIE TEINIOOOMEHHHKHU C JIeKapOOHU3aTOpaMu
ChIpbeBOM MyKHu. Pa3HOBuMAHOCTH AekapOOHHM3AaTOPOB. TEXHHUKO-3KOHOMUYECKHE IOKa3aTeNn
3 PeKTUBHOCTH TTPUMEHEHHUsI JeKapOOHU3aTOpoB. OCOOEHHOCTH KOHCTPYKITUH BPAIIarOIINXCS
neueil KOMOMHMPOBAHHOIO CIOCO0a MPOM3BOACTBA. YCTPOMCTBA AN TPAHYJSALUN ChIPHEBOU
MYKH. Y cTpoiicTBa 111 00€3BOKUBAHUS CHIPHEBBIX IIIJIAMOB.

3.3. Kiunkepnole xonoawibHUKUA. OCHOBHBIE TOKa3aTead padOThl KIMHKEPHBIX
XoJnonuiabHUKOB. bapabaHHble ¥ peKkynepaTropHble XOJOIWIbHUKH, IIyTH IOBBIIICHUS
3 PEKTUBHOCTH PabOTHI peKyNepaTOPHBIX XOJOIMIBHUKOB. KOIOCHUKOBBIE TIEpETaIKUBAIOIINE
XOJIOTUIBHUKHY.

3.4. OGopynoBaHue JUIst CYIIKH MaTepuanoB. bapabaHHble, BUXPEBBIE CYIIUIKH, CYIIUIKU
KUIISIILETO CJI0s1, a3pO(OHTaHHBIE CYLITHIIKH.

Pasoen 4. Cneyuanvrnoe obopyodosanue 360008 no Npou3Bo0Cm8y cUnca u u3gecmi.

4.1. OGopynoBaHue Jis MPOM3BOJICTBA TUIICOBBIX BsDKYIIUX MaTepuasnioB. OCHOBHBIE
TETUIOBBIE arperaThl A7 MOMYyYSHHS TUIICOBBIX BSDKYIIUX MaTepuaioB. LIlaxTHbIe U a3poOusIbHbIE
MEJbHUIIBI, YCTAHOBKU JUIsl O0XHUTIa TUICa B KHUIISIIEM clioe, KOHBeHepHble neuyu. TermoBbie
arperatsl JUIsl IPOU3BOCTBA BBICOKOIIPOYHOTO TUIICA: ieMIipep, caMo3anapHUK, aBTOKIIAB.

4.2. OO6opymoBanue mJisi TNPOU3BOJACTBA U3BeCTH. (COOCHHOCTH KOHCTPYKIIUH
BpalaoImuxcs neyen st ooxkura usBectu. llaxTHbie neun s 006KUra u3BeCTH, OCOOCHHOCTH
KOHCTPYKLMHU Tiedyel mpu paboTe Ha TBEpJOM M Ta3000pa3HOM ToIulMBe. JIBYXIIaxTHbIE Me4d
KOHCTpYKIMU Maepu. O6opynoBaHue AJs MOITYYEHUS H3BECTU-ITYILIOHKH.

4.3. O6opyaoBaHue 7Sl IPOU3BOICTBA BSIKYIIUX THAPOTEPMATILHOTO TBEPACHHS: CHIIOCA,
cMmecuTeny, npecca. ABTokiaassl. O00pyI0BaHuE ISl TPOM3BOICTBA ra300€TOHA.

Pazoen 5. Obopyoosanue ons npouzsoocmea cyxux CmMpoOUmenbHulX cmecel, OemoHa,
gubpoyemenma.

5.1. TexHOJIOTHYECKHE CXEMbl MPOM3BOJICTBA CYXHUX CTPOUTENbHBIX cMmeced. Cuta u
CYLIMJIKK. MHOTOKOMITOHEHTHBIE /103aTOPbI IIEPUOANYECKOTO AeHCTBUA. JIoNacTHRIE CMECUTEINN.
YakoBOYHbIE MALTUHBI.

5.2. OOopynmoBaHue [yis TPOU3BOJACTBA OCTOHHBIX WU3Jenuid. BecoBeie OyHKepa.
beronocMecuTenu rpaBUTallMOHHBIE M IUIaHETapHbIE. beToHOpa3gaTyuku U OETOHOYKJIAAYUKH.
Ob6opynoBanue sl yIjIoTHEHHs OeTOHHBIX cMmeced. Popmbl, apmatypa. OOGopynoBanue uis
TEIJIOBOM 00paboTku ©OetoHa. (OCOOEHHOCTH TPOU3BOJACTBA OCTOHHBIX M3ACIUA IS
CHEUAIBHOTO IPUMEHEHMUS.

5.3. Ob6opynoBanue it mpousBojicTBa pubpornemernTa. O0opyI0BaHUE I PACIYIIKH
¢uods1, cmecutenu. Kpyrmocerounsle mucropopMoBoyHass M TpyOO(POPMOBOUHAS MAIIWHBI
BonuupoBounsie Mamuuabl. O00pyoBaHHE Ui MPOU3BOACTBA (PUOPOLEMEHTHBIX H3IENUN U3
KOHIEHTPUPOBAHHBIX CYCIIEH3HUM, METOJIOM IIPECCOBAHMUSI.
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Pazoen 6. Ilpoexmuposarnue npeonpusamuii no npouzsoocmey BOBM.

6.1. CrpykTrypa HpOEKTOB M B3aUMOCBSI3b COCTABJSIOIIMX HX YacTel. 3agaHue Ha
NpoeKTUpoBaHue. ['eHepanbHBIH  MPOEKTUPOBIIMK. OIHOCTAAMITHOE  MPOEKTUPOBAHMUE,
TeXHOpabouni MpoekT. J[ByXcTaauiiHOE NPOEKTUPOBAHHE, TEXHWYECKUH IMPOEKT W pabouue
yepTexku. HOpMBI TEXHOJIOTMYECKOrO MPOEKTHUPOBAHMS. YUeT IKOHOMUYECKHX (PAKTOpPOB MpHU
IIPOEKTUPOBAHUH.

6.2. TeXHUKO-25KOHOMHYECKOEe 000CHOBaHHUE MpoekTa. OOOCHOBaHHUE I1€7€CO00Pa3HOCTH
IPOEKTHPOBaHUs 00beKTa. BrIOOp paiioHa W TOUKK CTPOUTENLCTBA npennpuarus. O6ocHOBaHME
€ro MOIIHOCTH, aCCOPTHMEHTa BBIMYCKAeMOIl MPOAYKLMHU, aHATU3 OOECHEYEHHOCTH ChIPbEM,
AIIEKTPOIHEPTUEH, TEXHOJIOTMYECKHMM TOIUIMBOM M Bogod. OOocHOBaHHe  criocoba
TEXHOJIOTMYECKOTO Tporiecca mpou3BoAcTBa. ObecnieueHre TpeOOBaHMI OXpaHbl OKPY KAIOIICH
CpeJbl ITPU MPOEKTUPOBAHUH.

6.3. ConmepxaHu€ TEXHOJIOTHYECKOM 4YacCTH MPOEKTa, OOIIUE PEKOMEHIAIMU TI0 €€
pazpabotke. [IpuHIMIBI TPOESKTUPOBAHMUS CHIPHEBBIX IIEXOB, BapUAHTBl KOMITOHOBKH
o0opynoBanus. IlocienoBaTenbHOCTh TEXHOJOTMYECKUX pPAcuyeTOB MpPH MPOEKTHPOBAHUU.
Marepuanpublii  OamaHc  3aBoja, pacyeT MOTPEOHOCTH B HMCXOIHBIX  MaTepualax,
9KCIITyaTallHOHHOM MOIIHOCTH OCHOBHBIX TMPOHM3BOACTBEHHBIX II€XOB; pacyeT KOJUYeCTBa
€/IMHUI] OCHOBHOT'O TEXHOJIOTHYECKOT0 000y I0BaHHUA.

6.4. TlpuHOMIBI pacueTra arperaTHO-MIOTOYHBIX JIMHUN, TOA00p 00O0pYyIOBaHUS IS
KOMIUICKTAIlMM ~ arperaTHO-MOTOYHBIX  JUHHWA. MeToasl  pacuera  JKCIUTyaTallMOHHBIX
XapaKTepUCTHUK OCHOBHOTO M  BCIOMOIaTEIbHOTO  TEXHOJOTMYECKOTOo  000pYIOBaHMSL.
I'paduueckas yactp mpoekra. TpeOOBaHUS K COAEPIKAHUIO, KOMIIOHOBKE M O(OPMIICHHIO
rpauIecKoi 4acTH MPOEKTA.

4 O0beM yueOHOH THCHUILINHBI

Beero Cemectp
Buj yueOHoi padoThl Cemectp 1 Cemectp 2
3E Akan. g4 3E Akan. g 3E Axkaja. 4
Obwias Tpyroemiocts 10,0 | 360 5,0 180 5,0 180
JAHACHHUILTHHBI
Konrakruas pabora - 311 | 112 1,78 64 1,33 48
ayJIMTOPHBIE 3aAHATHA:
Jlexumu 1,33 48 0,89 32 0,44 16
ITpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
B TOM 1HCIIC B opME 1,78 64 0,89 32 0,89 32
PaKTUIECKOHN MOATOTOBKH
CamocrosiTesibHas padoTa 4,89 176 2,22 80 2,67 96
KoHTtakTHas caMmocTosITeTbHasI 16,4 i 16,4
pabota
B TOM dHCIe B dopme 4,89 16 2,22 . 2,67 16
NPaKTUYCCKOHN MOJATOTOBKH
CaMOCTOSITETbHOE U3YYEHUE 159.6 20 79.6
Pa3sacjioOB AU CHUIIIIMHBI
Buabl KOHTpOJIA:
KypcoBoii npoekT + +
JK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas pabora —
IPOMEKYTOYHAs aTTECTALUs 2,0 08 1,0 04 1,0 0.4
IToarotoBka K sK3aMeHY 71,2 35,6 35,6
JK3aMeH
Bua uTOroBoro KOHTpoOJIA: JK3aMeH .
KypcoBoii npoekT
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Cemectp

Buj y4eOHoii pa6oThI Beero Cemectp 1 Cemectp 2
3E | Actp. 4 3E AcTp. 4 3E Actp. 4
Obwas Tpyroemiocts 10,0 | 270 5,0 135 5,0 135
JAUCHHUILITHHBI
Konraxrnas padora - 3,11 84 1,78 48 1,33 36
ayIMTOPHbIE 3aAHATHA:
Jlexkuuu 1,33 36 0,89 24 0,44 12
[Tpaktrueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
B TOM 1HCIC B opme 1,78 | 48 0,89 24 0,89 24
PaKTUIECKOH MOATOTOBKH
CamocrosiTesibHas padoTa 4,89 132 2,22 60 2,67 72
KoHTtakTHas caMmocTosITeTbHAasI 12,3 12,3
pabota
B TOM 1HCIIC B OpME 4,89 12 2,22 2,67 12
NPAaKTUYECKOMN MOJATOTOBKH
CamMocToATEIbHOE N3YUEHHE 119,7 60 59.7
pa3aenoB JUCIUTLIHHEI
Buabl KOHTpOJIA:
KypcoBoii npoekT + +
JK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas pabora —
IPOMEXKYTOUYHAsl aTTECTALINS 2,0 0.6 1,0 0.3 1,0 0.3
IToaroToBka K sK3aMeHY 53,4 26,7 26,7
JK3aMeH
Bua uTOoroBoro KOHTpoOJIA: IK3aMeH "
Kypcosoii npoekt

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OCHOBBI KOPPO3UH H 3aAIUTA MATEPHATOB)

1. Heap AMCHMIVIMHBI — TNPHOOpPETEHHE CTYACHTAMHM 3HAHUM
peanu3anuy peleHni Ipu BBIOOPEe KOHCTPYKLIMOHHBIX MaTEpUaJIOB IIPH U3TOTOBJICHUH U 3alLIUTE
OT KOPPO3UU 000PYJOBAHUS XUMHUECKUX TPOU3BOJICTB.

2 B pe3yabTaTe H3yuyeHHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obnadamye cleayONMMA KOMIIETEHIIMAMU U UHIMKATOPAaMH UX JTOCTHKECHUS:
IIK-1.1, IIK-1.2, I1IK-1.3, I1K-4.1, TIK-4.2, IIK-4.3.

3name:

o0IIKe CBEICHUS O COCTOSHUM M M3MEHEHUHM CBOMCTB KOHCTPYKLMOHHBIX MaTepHajoB B

YCIIOBUAX XUMHUUYCCKUX ITPOU3BOJCTB;

OCHOBHBIC HCTOYHHUKH KOPPO3HMOHHOI'O BOSHeﬁCTBHH Ha KOHCTPYKIHOHHBIC MaTcpuajbl B
Ka4CCTBCHHBIC n
IMPOrHO3UPOBAHUA HAACKHOCTH XHUMHYCCKOI'O

YCIIOBUAX XUMHUYCCKUX

XapaKTCPUCTUKH, MECTObI

IIPOU3BOJICTB,
A CHOCOOBI

000pyI0BaHUS U MOCIEACTBUN KOPPO3UOHHOTO BO3ACHCTBUS;
METO/BI 3AIUTHI OT KOPPO3UH;

KOHICIIIHUIO KOMIIJICKCHOI'O obecrneueHUs 3alIUTHI MAaTCPpHUAJIOB OT KOPPO3HH.

Ymems:

OLICHUTh  XapakTep

BIIMAHUSA

OKpY>Karomen Wi

3aKOHOMEPHOCTH TE€UEHUS] KOPPO3UOHHBIX MPOLIECCOB;
BbIOPATh KOHCTPYKIMOHHBIA MaTepHal;
pa3paboTaTh KOMIUIEKC MEPOTIPUSATHIA MO 3alIUTE METAIIIOB OT KOPPO3HH;

000CHOBATh KOHCTPYKIIUIO annapara ¥ KOMILJIEKC MEPONPUATHI IO 3aluTe 000pyJ0BaHUS U

MPOU3BOACTBEHHOMN

JUIsE OOOCHOBAaHUSA U

KOJINYCCTBCHHBIC

CpeIbI

TPAHCIIOPTHBIX KOMMYHHUKAIUI OT KOPPO3UOHHOTO BO3AECUCTBUSI OKPYIKAIOLIEHN Cpeabl.
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Braoemeo:

Pa3IMYHBIMH CTIOCO0AMU 3aIIUTHl MATEPUAIOB OT KOPPO3UOHHOIO pa3pyLIeHHUS;

JAHHBIMU O KOPPO3UOHHBIX XaPAKTEPUCTUKAX METAIIJIOB U CIIABOB;

JTaHHBIMH, TTO3BOJIIOIIMMH BBIOPAaTh HEOOXOAMMOE 000pyI0OBaHHE M KOPPO3HOHHOCTOWKUI
MaTepua JUIsl €r0 U3TOTOBICHUSI.

3 KpaTkoe coaep:kaHue TUCHUNIHHBI

Paszoen 1. Beeoenue.

Knaccuukanus m 0030p METOIOB 3aIIMTHl METAUIOB OT KOPPO3MHM U OOOCHOBAaHHE
BBIOOpA METO/1a 3aIUTHI

Pa3zoen 2. 3awuma om xopposuu 06pabomkotil cpeovl.

VY naneHue arpecCUBHBIX KOMIIOHEHTOB, TOHMKEHUE KOHIIEHTPAIIMH OKUCIUTENEH.

Wuruburopsl koppo3uu. Onpenenenue, kiaccuukanms, MEXaHu3M JeHCcTBUS (MEXaHU3M
MacCMBallMM W HWHTHOWPOBAHWsA) W OOJACTH TPUMEHEHUS HWHTHOMTOPOB  KOPPO3HH.
Heoprannueckne WHTHOUTOpPHI Kopposzuu. OpraHUvecKrue HHTHOMTOPHI KOPPO3HH, BKIIIOYAs
KOHCHUCTCHTHBIE CMa3KH W HMHTHOUTOPHI TpaBieHus. Jleryuwe (mapodasHbie) WHTHOUTOPHI.
Onenka 3¢ (HeKTUBHOCTH IEHCTBUSI MHTHOUTOPOB (3aIUTHBINA Y (DEKT).

KoncepBanus Meramnuueckux uznenuii. CpeAcTBa U METOIbl KOHCEPBALIUH.

Heasparusa. OOpaboTka XOJ0JHON M ropsyei Boabl. [loAroToBka BOIBI ISl MAPOBBIX
KOTJIOB. METO/ 1l MPOTUBOKOPPO3MOHHON 00paOOTKH KOTJIOBOH BOJIBI.

Pasoen 3. Dnexmpoxumuueckasn 3awuma.

Karoanast anexTpoxumuyeckas 3amuTa.

Karonnas 3ammra oT BHEITHEr0 HCTOYHHMKA TOKa. KaToaHO-IPOTEKTOpHAS 3aIlIHTa.

AHONHas 3JIeKTPOXUMHUYECKas 3aluTa. AHOIHAS 3alllUTa OT BHEIIHETO UCTOUYHUKA TOKA.
AHOIHO-IIPOTEKTOPHAS 3aIINTA.

Pa3zoen 4. 3awummuvie noxpvimus.

Metannnaeckue mokpbITHs. Kitaccuukanust 3aiuTHRIX MOKPBITUNA. MeTOIbI MOTyYeHHUS.
Ornpenenenne 3aUTHON CITOCOOHOCTH U KOPPO3HOHHON CTOMKOCTH MOKPBITHH.

Bunel mMertaummueckux NOKpHITUHA. [IOATOTOBKAa NOBEPXHOCTHM NEPE] HAHECEHHEM
METaUIMYEeCKUX NOKpbITUHA. [luHkoBble mOKpbITHA. Kanmuesbie nokpeiTus. Hukenessie
NOKpBITHS. MenHble TOKpBITUSL. ONOBSIHHBIE TOKPBITUS. XPOMUPOBAHHAs CTaNlb J1Jii KOHCEPBHOM
Tapbl. KoHBepcHOHHBIE MOKpHITUS. XpOMAaTUpPOBaHHE (OIMHKOBAaHHBIX U KaJIMHUPOBAHHBIX
noBepxHocrert). OxcuaupoBanue cranu  (Boponenuwe). OxcugupoBaHHe — aJTIOMUHUSL.
dochaTupoBanHue.

Hemeramnuueckue mnokpeituss. HaneceHue nakokpacOouHbIX NOKpeITHH. Hanecenue
MOKPBITUA U3 MOPOILIKOB, CYCHIEH3UN M KUJIKUX KOMITO3UIMNA. JIaKOKpacoYHbIE U MOJMMEPHBIE
nokpeitusi. Hanecenune mnokpeiTii u3 smctoB (IIlmakupoBanue, QyTepoBKa JHUCTOBBIMU
MOJIMMEPHBIMU MaTepUalaMu).

Paszoen 5. Ilpomusokopposuonnoe necuposanue (Jlecuposanue 011 npuoanus
KOPPO3UOHHOU CIOUKOCML).

4 O0beM yueOHOH TUCHUILINHBI

Bup yue6Hoii padoTbi 3E Oﬁbel:f::;“f“”"m’;ap. .
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jleknun 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,89 32 24
B TOM 4ucCJIe B JOpMe NPAKTUYECKON TOATOTOBKU 0,89 32 24
CamocTosiTesibHasi padoTa: 1,67 60 45
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
CaMOoCTOsITETbHOE U3YUYEHHUE PA3/ICIIOB 1,12 59.8 44,85
JUCITUTLIAHBI
Bua uToroBoro KOHTpoJIA: 3auer
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AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«XHMHYECKOe CONPOTHUBJIECHHE BBICOKOTEMIIEPATYPHBIX (PYHKIIHOHAJIBHBIX MATEPHAJIOB
U 32IHTA OT KOPPO3UM»

1. Heap AuCUMIUIMHBI — YTIyOJICHHE 3HAHWH, YMEHUH, BIaJeHUH W (HOPMHPOBAHHE
KOMIIETEHIIN B OOJIACTH TPOLIECCOB, MPOUCXOMAUIMX MPHU BO3JCHCTBUM  pa3IMYHBIX
KOPPOJUEHTOB (3KUIKHX, TBEPAbIX, ra3000pa3HbIX, B BUJE TUIa3Mbl) Ha BBICOKOTEMIIEpATypHbIE
dbyHKIMoHanbHBIe MaTepuaibl (BOM), METOn0B OmpenencHuss XUMHUECKOTO COMPOTHUBIICHUS,
BJIUSHUSL CTPYKTYpPhl M XHMHMUYECKOTO COCTaBa HEMETAUIMYECKMX MaTepHAIOB, XUMHUYECKOIO
COCTaBa KOPPOAUEHTA, CTPYKTYpPbI IIOTPAaHUYHOIO ci10si Mexay BOM u KoppoaueHToM, METOI0B
3amuTel BOM ot kxopposun. JlucrumnianHa HampaBiieHa Ha (OpPMHpPOBAHHUE y OOYUYaIOIIUXCS
CUCTEMHBIX YTITyOJICHHBIX 3HAHUN B 00JaCTH XUMUYECKOTO conpoTuBiIeHuss BOM u 3amuThl ux
OT KOPPO3HH, TOHUMAHUS KOHIEHIMH U OOLINX 3aKOHOMEPHOCTEH MPOEKTUPOBAHUS U CO3/IaHUs
XuMHU4Yeckn cToikux BOM, BeipaboTKa Ha 3TOW OCHOBE CHCTEMHOI'O MOAXO0JA K IOCTaHOBKE,
BBITMIOJTHEHUIO M aHAJIN3y PE3yJIbTaTOB HAYYHBIX MCCIEIOBAaHUMN B YKa3aHHOU 00JIacTH.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Obaaoams cliefyOmUMUA KOMIETSHIIMSIMA U UHANKATOPAMH UX JOCTUKECHUS:

[IK-1.1, TIK-1.2, T1K-1.3, [1K-4.1, TIK-4.2, T1K-4.3.

3nams:

—  COBpPEMEHHBIE MPOOJEMBI MPOIECCOB, MPOUCXOMSIMUX TpU B3aumojeicTBun BDOM ¢
arpecCUBHBIMU CpellaMH, OCOOEHHOCTSIMH 3THUX HPOIIECCOB XMMHUYECKOM CONPOTUBICHUU
KepaMHYECKHX, CTEKJIOOOpa3HBIX M BSDKYIIMX MaTepHalioB, a TakXKe KOMIIO3UTOB Ha HUX
OCHOBE;

— METOJbl M3y4YCHHMsS] XHMHYECKOTO COIPOTHUBIICHUS KEPAaMHUYECKUX, CTEKIOO0pa3HBIX H
BSDKYIIUX MAaTepUaJIoB, a TAKKE KOMIIO3UTOB HA UX OCHOBE.

Ymems:

— CBs3bIBaTh (pu3nMUeckne M XUMHUYECKHE cBoiicTBa B®M ¢ wuX 3KCIulyaTalmOHHOM
HAJI)KHOCTBIO U JIOJITOBEYHOCTHIO B YCJIOBHUSIX BO3JACHCTBUS arpeCCMBHOM OKpYKaroLeu
Cpelibl;

—  BBINOJHATH PacueThl MO OLIEHKE BO3MOXKHBIX XUMHUUYECKUX peakiuil U 00beMHbIX 3G (HEeKTOB
nipu B3aumoeiicteu BOM c¢ arpeccuBHOl cpenoi;

— 00OCHOBBIBaTh MPHUHATHE KOHKPETHOTO TEXHUYECKOrO pelieHus npu Beidope BOM,
MMEIOIIET0 HauOoIbIlIee XUMUYECKOE COMPOTUBIICHNE B KOHKPETHBIX arpeCCUBHBIX Cpellax;

—  IPOBOJUTH AHAIN3 CHPABOYHBIX U JIUTEPATYPHBIX JAHHBIX.

Braoemy:

— 3HaHUSAMU O Hamboyiee MEPCIEKTHUBHBIX METOJaX OIEHKH XUMHYECKOTO COMPOTHBIICHUS
B®M k arpeccuBHBIM cpenam, oOecreduBarommux HaumOosiee 3(hPeKTHBHOE NMPUMEHEHUE
BBIOPaHHOTO MaTepHualla M MOBBIIICHUE CPOKA €r0 CIYKOBbI;

—  TEXHOJIOTWMYECKHMMH  pEHICHUSMH, OOECHEeYMBAIOIIMMHU  IOBBIIICHHE  XHMHYECKOTO
conporusieHuss BOM B KOHKPETHBIX YCIOBUSAX €TI0 SKCILTYaTaLUH.

3 Kpartkoe cogep:xanue JTUCUMILIHHbBI

Paszoen 1.

3Ha4YeHNE XUMHYECKOTO COMTPOTUBIICHUS IS MMPOJIODKUTEIIBHOCTH CITy>KOp1 BOM.

OnpeneneHne JUMUTHPYIOIIEW CTaAuM Ipollecca B TETEPOTr€HHBIX CHUCTEMax.
Kunernueckass o0macTh MTPOIECCOB XUMHYECKOro pactBopenus. Juddysmonnas obmacts
MPOLIECCOB  XMMHUYECKOTO pacTBOpeHUsa. MeToapl H3yYeHHs MPOLECCOB XUMHUYECKOIO
pacTBOpeHus], MPOUCXOAANINX B 11 y3uOHHON 00IaCTH.

[Topsl, TpEMHBI U UX POJIb B XUMUYECKOM COIIPOTHUBIICHUH.

Mexkpucraumueckass ¢a3a (TpaHUIBI KPUCTAJUIOB) U €€ pPOJIb B XUMHUYECKOM
conpotuBiennu BOM. Kpucrannuyeckas dasza u ee poiab B XUMHYECKOM conpoTuBieHun BOM.
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Crpoenne xkuakoctend. Kpucrammmzanuss OpoCThIX >KUAKOCTEH U ABTEKTUK. CTpoeHue
OKCHJIHBIX PACIUIaBOB. BA3KOCTH pacIuIaBoB U €€ BIMSHUE Ha XMMUYECKOe conpoTuBiieHrne BOM.
IToBepXHOCTHOE HATSIKEHUE U €T0 BIMSHUE Ha XUMHUUYECKOE conpoThBiIecHrue BOM.

Pasoen 2.

O6mme nonoxkenus. OnpeaeneHne BO3MOKHOCTH XUMHUECKOW PEaKIMK O MOTEHIIUATTY
I'n66ca. Onenka MeramnoycroiiunBoctu BOM mo psny aktuBHOCTH MeTayuioB. OOBeMHbIE
a3 dexTol mpu koppozun BOM. O6pazoBanue 3aTUTHBIX TPOMEKYTOUHBIX CIIOEB. XUMHUUYECKOE
conporusiieHrne BOM B nIpUCyTCTBUM MEXaHUYECKUX U JPYTHMX JHEPIeTUUYECKUX BO3ACUCTBUM.

CtpykTypa OTHEYNOpPOB M TEXHUYECKOM KEpaMHKa M €€ BIMSHUE Ha XHMHYECKOE
CONpOTHBIIEHUE MarepuanoB. OONacTH TNPUMEHEHHsT OTHEYNOpOB M Hauboyee YacTo
BCTpEYAOIIUECS KOPPOAUEHTHI. B3anmoaeicTBre ¢ )KUAKMMH IIJTAKAMH U paclljlaBaMHA METAJIOB.

OO6nactu mpUMEHEHHs TEXHUYECKOH KepaMHuKu. B3ammopelcTBue ¢ KOPpOJUEHTaMHU B
KepaMHUUYECKUX JBHUrarensix. Kepamuueckue NOKPBITHS Ha METAUIbl I TOBBIIIEHUS HX
KOPPO3UOHHON CTOMKOCTH.

Pasoen 3.

OmnpeneneHne XUMUYECKOTO COMPOTUBIIEHHUS 110 U3MEHEHHUIO XUMHUeCKoro coctaBa BOM
U arpecCHUBHOM OKpPYXKAIOLIEH Cpefbl, 10 U3MEHEHUIO MAacChl WJIM I€OMETPUUYECKHX pPa3MEpPOB
0o0pa3loB, MO M3MEHEHUI0 (UBMKO-XUMHUYECKUX CcBoiicTB B®M wunm  KoppoaueHTa.
Knaccudukanus MeTo10B Hccae10BaHUs XMMUYECKOTO COITPOTUBIICHUS.

Ocob6ennoctu 6uokoppozun BOM. Obuiee u pa3nuune KOPpO3UU B arpeCCUBHBIX Cpeax
u Ouokopposzuu. bakrtepuanbHas W TpuOHas KOpPpO3MUs, BHUIBI KOPPOAMEHTOB. MeTobl
MOBBIIICHHS CTOMKOCTH K OMOKOPPO3HH.

CTeknoyCcToOM4YNBOCTh OTHEYNOPOB. BiMsHME NMPHUMEHSIEMBIX OTHEYIIOPOB Ha MOPOKH B
crekie. [Iopoku B cTekie, BBI3BaHHbIE XUMUUECKUM B3aWMOJICUCTBUEM C OKPYKAIOLIEW CPEOM.
CniocoObl MOBBIIEHUS XUMUYECKOTO COMPOTUBIICHUS CTEKJIOOOPAa3HBIX MaTepHasioB. XUMHKO-
71abopaTopHbIE CTEKIIA.

Oco0eHHOCTH XUMHUYECKOrO0 COMPOTUBICHHUS BSXKYIIUX MarepuanoB. CTpykTypa u
XUMHYECKMM COCTAaB BSDKYLIMX MaTEpUajoB U €€ BIMSIHME HAa XMMHMUYECKOE COIPOTUBIICHHE.
Metoapl ompeneneHuss W CIOCOObI TOBBIIICHHS] XHUMHYECKOTO COMPOTHBICHUS BSKYIIUX

MaTepUaoB.

[Togxoael K CO3MaHWIO XWMHYECKH CTOMKHMX MaTepUajioB Il KOHKPETHBIX YCIOBHI
CITYKOBI.

4 O0beM yueOHO# JUCUUIIJIMHBI

. O0beM THCHUILIHHBI
Bup yuye6Hoii padoThi 3E AKaL 4 Acip. 4
O01masi Tpy10eMKOCTh JUCHMIIJIMHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
Jleknuu 0,44 16 12
[Tpaktuueckue 3ansaTus (I113) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPaKTUIECKON TOATOTOBKH 0,89 32 24
CamocrosiTesibHas padora: 1,67 60 45
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
CaMOCTOSITETbHOE U3YUYEHHUE PA3ICIIOB 1,12 59.8 44,85
JUACIIUIIINHEI
Bua uTOroBoro KOHTpoJIf: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«BpicokoTemMniepaTypHble (PYHKIIMOHAJIbHbIE MATEPHAJIBI ISl 3aLUTHI
OT BBICOKHMX TeMIIepaTyp M XHMHYeCKOii arpeccuu»
1. Hdeap AMCHMIVIMHBI — TpuoOpeTeHHe OOYYalOUIMMHUCS YIIIyOJNCHHBIX 3HAHUH H
KOMITCTEHIIMH B 00JacTé 00OpYyJOBaHMS M TEXHOJOTMH TPOU3BOJCTBA OCHOBHBIX BHJIOB
BBICOKOTEMIIEPATYPHBIX (PYHKIMOHATBHBIX MAaTEPUAIIOB JJISl 3aLIUTHI OT BHICOKUX TEMIIEpaTyp U
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XUMUYECKOW arpecCUud — OTHEYIOPOB U KAPOCTOMKHMX OCTOHOB. JlucruruimHa HampaBiieHa Ha
O3HAKOMIJICHHUC CTYACHTOB C TCOPCTUUCCKMMU OCHOBAMHU U TEXHOJIOTHen IMPOU3BOACTBA,
OCHOBHBIMM  MallMHaAaMM W O0OpyJIOBaHHEM, NPHUMEHSIEMbIMH TpU  TNPOU3BOJCTBE
BBICOKOTEMIIEPATYPHBIX (QYHKIIMOHAIBHBIX MaTEPUATIOB.
2 B pe3yabTaTe u3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:
Ob1aoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
[K-1.1, I1K-1.2, [IK-1.3, T1K-4.1, TIK-4.2, [1K-4.3.

3name:

TEOPETUYECKHE OCHOBBI MOIY4YEHUS (PYHKIIMOHAIBHBIX MaTEPUAIIOB JUIS 3aLUTHI OT BEICOKUX
TEMIEPATYP U XUMHUUYECKOM arpeccuu;
CTaHJApTHBIE METO/bl HUCIBITAHUN MO ONpPEICNCHUIO (U3UKO-MEXaHUUYECKUX CBOUCTB M
TEXHOJIOTUYECKUX IOKa3zaTesell (YyHKIMOHAJIBHBIX MaTepUaJIOB JJIs 3aIUUTHl OT BBICOKHMX
TEMIEPATYP U XUMHUUYECKOM arpeccuu.

Ymems:

IPUMEHATh METOABI KOHTPOJS KadeCTBa HCXOJHBIX MAaTepHaliOB, IOJIYNPOLYKTOB H
KOHEUYHBIX CBOMCTB MATEPUAIIOB;

NPOBOJUTHh AHAIN3 MPUYMH HAPYIICHHH TEXHOJOTHUYECKUX MPOIECCOB U pa3pabaThiBaTh
MEPOIPUATHS 10 UX MIPELYTIPEKIACHHUIO.

Braoems:

3HaHUSIMH O TPOTPECCUBHBIX  TEXHOJOTMYECKHX IMpoleccax H  000pyJOoBaHHH,
o0ecrevynBaroINX BHICOKOE KaueCTBO MPOAYKLHHU, TOBBIIICHHE MPOU3BOAUTEIHLHOCTH TPyAa
U KyJIbTYpbI IPOU3BOJICTBA;

TEXHUYECKMMHU pEIICHUSIMH, 00ECICUNBAIONIMMH YMEHbBIIIEHUE 3arpsA3HEHHs OKpY Karoen
Cpenbl, yIy4dllleHue yCIOBUM TPy aa;

crioco6aMy MoKCKa M aHajJn3a HOPMaTUBHOM JOKYMEHTAIUH.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

3HaueHUE  XUMHYECKOTO  CONPOTHUBJICHHS] AN MPOJOJDKUTENILHOCTH  CIIY>KOBI
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MaTepuanoB (BOM).

OnpeneneHne JUMUTHPYIOIIEW CTaAuM IIpollecca B TETEPOTr€HHBIX  CHUCTEMAax.
Kunernueckass o0macTh MTPOIECCOB XUMHYECKOro pactBopenus. Juddysmonnas obmacts
MPOLIECCOB  XMMHUYECKOTO pacTBOpeHUs. MeToapl H3yYeHHs MPOLECCOB XUMHUYECKOTO
pacTBOpeHUs, MPOUCXOAANINX B 11 (Hy3uOHHON 00IaCTH.

[Topsl, TpEMHBI U UX POJIb B XUMUYECKOM COIIPOTHUBIICHHUH.

CTpyKkTypa OTHEYNOpPOB M TEXHMYECKON KEpaMUKH U €€ BIUSHHUE HAa XUMHYECKOE
compoTuBiieHne MatepuangoB. OOjacTu TNpPUMEHEHHUS OTHEYNOpoB M Hauboiee YacTo
BCTPEUAIOLINECS] arpecCUBHbIE Cpelbl. B3aumoneicTBue ¢ KMAKMMH LUIAKAMHM U paclljlaBaMu
METaJIOB.

OO6nactu NMpUMEHEHUs] TeXHUYECKOW Kepamuku. Kepamuueckue MOKPBITUS HAa METaJUIbI
JIJIS1 TIOBBILICHHS UX KOPPO3UOHHOM CTOMKOCTH.

OrnpeneneHne XUMUYECKOTO COMPOTUBIICHHUS 110 U3MEHEHHUIO XUMHUeCcKoro coctaBa BOM
U arpecCHUBHOM OKPYXAIOLIEH Cpelbl, 10 U3MEHEHUIO MAacChl WM F€OMETPUUYECKUX pPa3MEpPOB
00pa31ioB, MO H3MEHEHUIO (PU3MKO-XUMUYeCKuX cBoiicTB BOM. Knaccudukanus meromoB
MCCJIE0BAHNUS XUMUYECKOTO CONMPOTUBIICHUS.

OCOOEHHOCTH XMMHUYECKOTO COINPOTHUBICHUS BSOKYIIMX MarepuaioB. CTpykrypa u
XUMUYECKHM COCTaB BSDKYIIMX MAaTEpPUAJIOB W €€ BIMSIHUE HAa XWMHYECKOE COINpPOTHBIICHHE.
Metoapl ompeneneHuss W CHocoObl TOBBIICHUS XUMHUYECKOTO COMPOTHUBICHHS BSDKYIIUX
MaTepHUaoB.

ITogxonpl K CO3MAHMI0 XMMHMYECKM CTOMKHMX MATEpUaIOB JUIsl KOHKPETHBIX YCIOBHUH
ciyxk0b1. KoHTpoIb KauecTBa UCXOAHBIX MaTEPHAIIOB, TAPaMETPOB TEXHOJIOTHYECKOTO Mpoliecca
npou3BoJcTBa. CBOMCTBA U KOHTPOJIb KaU€CTBA KOHEYHBIX U3JIETHH.
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DKOJIOTUYECKHE acCIeKThl TPOM3BOJICTBA M TMPHUMEHEHHS BBICOKOTEMIIEPATYPHBIX
(YHKIIMOHATBHBIX MAaTEPHAIIOB ISl 3AIIMTHI OT BBHICOKHMX TEMIIEpaTyp U XMMHUYECKOH arpeccuw,
3alIuTa OKPYIKAIOIIEeH CPeIbl, 3I0POBbs YEIIOBEKA.

4 O0beM yueOHOH TUCHUILINHBI

Bun yuyeOHo# padoThI 3E Oﬁbexlf:;flfnﬂnnb;ﬂp. .
O0mas Tpya0eMKOCTh U CHUNJIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48 36
Jlexknuu 0,44 16 12
[Tpaktrueckue 3ausatus (113) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPaKTUIECKON TOATOTOBKH 0,89 32 24
CamocrosiTesibHasg padora: 1,67 60 45
KoHTakTHasi camocTosTebHas paboTa 0,2 0,15
CaMocToATEIbHOE N3YUEHHE PA3AEIOB 1,12 59.8 44,85
JUCIUILIMHBI
Buja uToroBoro KOHTpOJIs: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TexHHKa BBICOKMX TeMIIepaTyp»

1 Heap AucuMMIMHBI — TproOpeTeHre 00ydJalOIMMUCS 3HAHUN O TPUHIHUIIAX padoThI,
MIPOEKTUPOBAHUMU U YCJIOBHSX JKCILTyaTallMM BBICOKOTEMIIEPATYPHOW TEXHHMKH, MPUMEHSIEMOU
IpY MPOU3BOJICTBE BHICOKOTEMIIEPATYPHBIX (PYHKIMOHAIBHBIX MaTepuanoB (BOM), a takxe o
METOJIax KOHTPOJIS pa3indHbIiX cBOMCTB BOM u Buaax UCHBITAaHUN, TPOBOJIUMBIX MIPU BHICOKUX
temneparypax. JlucuunimHa ~— HampaBieHa — Ha  OOy4yeHMe — NpPHUHLUIAM  BBIOOpa
BBICOKOTEMIIEPATYPHBIX Me4el i mpou3BoAcTBa B®M, mnpoBeAeHUIO HCMIBITAHUN 10
ompenencHu0 psana cBoictB BAOM npu BBICOKMX TeMIEpaTypax, OLICHKE TEXHUYECKOIO
COCTOSIHUSI OOOpYy/IOBaHUS U TMPOBEACHHUIO MEPONPHUATUN MO MPEIyNpPekKICHUI0 Pa3IUUHbIX
HEUCIIPAaBHOCTEH.

2 B pe3yabTaTe U3ydyeHHUs JTUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye cleayONMMA KOMIIETEHIIMAMHU ¥ UHIMKATOPAMH UX JTOCTHUKECHUS:

[K-1.1, IIK-1.2, TIK-1.3, IIK-2.1, TIK-2.2, 11K-2.3, TIK-3.1, [IK-3.2, IIK-3.3, 11K-4.1,
I1K-4.2, IIK-4.3.

3namo:

—  BUJBI BBICOKOTEMIEPATYPHBIX MeYel U uX Ki1accu(UKaInIo;

— BHJBl HarpeBaTelIbHbIX JJIEMEHTOB, HCIIOIb3YEMBIX B TEXHUKE BBICOKMX TEMIEpATyp,
pazinyHble BUIbBl TEIUIOM3OJSILMOHHBIX MAaTE€pPUAIOB, NPHUMEHSIOIINXCS B KAadyecTBE
(GyTepoBKH TeYeH, CIOCOOBI CO3MaHUs Pa3peKEHHON aTMOC(epbl, OKUCIUTEIBHOU OO
BOCCTAHOBUTEIIBHOM Cpebl B pabodyeM MPOCTPAHCTBE TEeUH;

—  METOJbl M3MEPEHUs U KOHTPOJIS TEMIIEpaTyphl, I'a30BOH Cpelbl, a TAKXKE psAAa JIpyrux
9KCILTyaTallMOHHBIX [1aPAMETPOB IEYEH;

—  METOAbl KOHTpOJIA pa3iuyHbIX CBOMCTB BMM u BUIBI HCHBITAaHUMN, NPOBOAUMBIX IIPH
BBICOKHX TEMIIEpaTypax;

—  CcrHocoObI MPOBEPKU TEXHUUYECKOTO COCTOSIHUS U OLIEHKH OCTaTOYHOT'O pecypca neyei;

—  crmocoObl aHAIKM3a IPUYHH HAPYIIECHUST PaO0TOCTIOCOOHOCTH TTEeUeH.

Ymemo:

— TNPUMEHATh TEOPETHUYECKHE 3HAHWSA O NPUHIMNIAX pabOoTbl W OCHOBHBIX 3JIEMEHTaX
BBICOKOTEMIIEPATYPHBIX Ieueld Mpu WX moabdope st mpou3BojcTtBa BOM, o cmocobax
CO3JIaHMsI pa3peKEHHON aTMoc(epsl, OKHCIUTEIHHON JTHOO BOCCTaHOBHUTENBHOM Cpenbl B
paboyeM MPOCTpPAHCTBE IMEYHM, O METO/aX U3MEPEHUs U KOHTPOJS TeMIIepaTypbl, ra30BOil
Cpelbl, a TAKKE Psiia APYTUX IKCIUTYaTalMOHHBIX TapaMeTpOB IeYel;
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— TPOBOAMUTH KOHTPOJIb KAauecTBa Pa3NUYHBIX CBOcTB BOM u wucneiTanus, Tpelyromue
BBICOKUX TEMIEparyp, IMPOBOAUTh KOHTPOJIb TEXHHUYECKOTO COCTOSIHUS U OLEHKY
OCTAaTOYHOIO pecypca Mnevew;

— TPOBOJWTH aHAJIU3 NPUYUH HaAPYIICHUS pPabOTOCTIOCOOHOCTH Tieuell W pa3pabaThiBaTh
MEPONPUSITHS 0 UX TPELYIPEKICHUIO.

Braoemy:

— 3HAaHUSMH O COBPEMEHHBIX BBICOKOTEMIIEPATYPHBIX arperatax, HCHOJIb3yEMbIX IIPH
npousBoAcTse BOM;

— 3HAHUSMHU W HABBIKAMHM JUJII M3MEPEHUS W KOHTPOJs pa3jIUYHbIX I[MapaMeTpoB MpH
AKCIUTyaTalluy MeYei;

— 3HAHUSMH ¥ HaBBIKAMU MPOBEJCHUS MUCIBITAHUHA IO KOHTPOJIIO cBOMCTB BOM, Tpebyromux
BBICOKUX TEMIEPaTyp;

— 3HaHUSAMH, HEOOXOMUMBIMU [UISI TIPOBEACHHSI KOHTPOJII TEXHHUYECKOTO COCTOSHUS

o0opyI0BaHNS;
— 3HAHUSAMH, HEOOXOIMMBIMH [IJIi aHalvM3a MPUYUH HapymIeHus pPaboTOCTIOCOOHOCTH
arperaros.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Knaccudukanms BeicokoTeMIiepaTypHbIX neueii. KoHCTpyKius v mpuHIUT paboThI Iedei
nepuou4eckoro neiicteus Ileun HenpepbIBHOTO NEHCTBHS, KiIaccu(DUKALUS 110 PeXKUMY 00KUTa
U BUAy u3nenuid. KOHCTpyKIUs ¥ NPUHIMUIT IEUCTBUS TYHHEIBHBIX [T€YEH OTKPBITOrO INIAMEHH.
[Ipunuun paboTsl, 0COOEHHOCTH KOHCTPYKLMHU M 00JacTh MPUMEHEHUsI My(eIbHBIX Neuei JuIs
oOkura wW3ACIUA KepaMHUYeCKOHW TexXHONOTuu. (OCOOCHHOCTH KOHCTPYKIIMM | 00JacTh
NpUMEHEHHUsS KOHBEHEepHBIX meueil. Dnexrpuyeckue mnedn. OCOOCHHOCTH KOHCTPYKIMH U
opraHuzanuu ooOxkura. BwicokoTemmepaTypHble AJIEKTpUYECKHE IME4Yd s O0XKHra M3IeIui
TEXHUYECKON KEPaAMUKH.

Harpesarenbnble 3meMeHTsl. OCHOBHBIE TAPAMETPhI, XapaKTEPU3YIOLUE HArpeBaTeu.

Knaccudukanus  HarpeBaTeNbHBIX  3JEMEHTOB.  MeTalsIMyecKue  HarpeBaTeiH.
XPOMOHHKENEBBIE, KEIE30XPOMOHUKEIIEBbIE HAarpeBaTelld U TEMIEpaTypHblE T'PAHMULBI HX
skcruryatauuy. CHIMTOBBIE HAarpeBaTeld M TEMIIEpaTypHbIE TPAHMIBI MX HKCILTyaTaluu.
KpunronoBsie HarpeBaTend W OCOOCHHOCTM HX HCHOJIb30BaHUSA. JMCHIMIUAMOINOIEHOBbIE
HarpeBaTelld. XPOMUTIAHTAHOBbIE HarpeBaTenu. HarpeBaTenbHbIE 3JIEMEHTBHI M3 JHOKCHAA
upkonus. I'papuroBsie HarpeBatenu. OnacHble (aKTOPHI, MPUBOIAIINE K COKPALICHUIO CPOKa
ciykObl HarpeBartesneil 1100 MOJHOMY BBIXOAY U3 cTpos. CTapeHue, OKUCIEHHE HarpeBaTeleH.
Crnioco0Ow1 kperuieHnst HarpeBateneil. CriocoObl coemnHeHus: HarpeBateneil B nemnb. CoeqnHEeHNE
nocieoBaTenbHOE, NapamielbHoe, KOMOMHUPOBAHHOE.

Temnepatypa u ee wusMepenue. l3MepeHue TtemmepaTypbl: METOJAbl HUPOMETPHH,
tepmonapbl.  OOmumit  mpuHIMI ~ paboThl  mHpoMeTpoB.  ONTUYECKWH  MHpPOMETP.
JlygeucnyckarenbHass cnocoOHocTh. OTpakeHHOE wH3iIydeHue. PaguanvoHHas TUPOMETPHS
«TOJHOTO M3IIy4YEeHUs». BIusHUE Jy4eucrnycKaTelbHOW CIHOCOOHOCTH B  paJHallMOHHON
nupomerpun. M3nydenue miamenu. LiBetoBas temneparypa.

Tepmomapel 111 u3MepeHuss BbICOKUX Temmeparyp. [lonsrtue auddepennnanbHoit
TepMmonapsl. Buael Tepmomnap. MertamuMueckne TepMoOIapbl M yCIOBUS HX JKCIUTyaTalUH.
Kepamuueckue 1 MeTallI0-KEpaMUYECKHE TEPMOIAphI. 3aluTa TeEpMOoIap.

Hcnbrtanus BOM, npoBoauMbIe IPU BEICOKUX TEMIIEPATYPAX.

Tennodusnueckre CBOWCTBa KEPaMUKH. TeMIOEMKOCTh, TETUIONPOBOIHOCTD, JIMHEHHAS
ycaaka, HMHTEpBaJl CIEUEHHOTO COCTOSHHUS, TEpMHUECKUEe KOI(D(PULIMEHTHI JIMHEHHOTO W
00BEMHOT0 pacIIUpeHHs] KepaMudeckux MartepuanoB. Teopusi Jlebas NpUMEHUTENBHO K
KepamMudeckuM MaTepuasnam. OrmpeneneHue TOTEpU  Beca/MCIapsieMOCTH  OTHEYMOPHBIX
MatepuanioB. DakTOphl, ONpPEHCIAIOMNE TEIIOPU3NIECKUE CBOWCTBA KepamMuku. Ilytu
MOBBIIICHUS TEIUIO(PU3UIECKUX CBOMCTB.

TepMoMexaHndeckre CBOWCTBA. TepMHUECKHE HAINPSIKEHUS B MaTepualie M U3ACIUSX,
TEPMOCTOUKOCTh KepaMUKH. DakTOpbl, ONPEENIAIOIUe TEPMOCTOMKOCTb. METOAbl OLEHKH.
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OrueynopHocTh U JehOpMallMOHHbIE CBOMCTBA KEpAaMUKU MPHU TMOBBHIIIEHHBIX TeMIlepaTypax.
[Momyuects (kpui) kepaMuku. MeToabl orieHKU. OnpeeieHre TeMeparypsl qedopMaIiuu moj
Harpy3koil. BiusHue cTpyKTypbl, HOPUCTOCTH, TEMIIEPATYPHL. JIuTENnbHAs MPOYHOCTH KEPAMUKH.
VYopyrue cBoictBa. OLEeHKa MOIyJsl YIPYrOCTH MPU TMOBBIMIEHUH Temreparypbl. llytu
MOBBIIICHHS] TEPMOMEXaHUYECKHUX CBOMCTB.

OnekTpodu3nueckrue CBONCTBAa TPU BBICOKMX Temmeparypax. OOmme MOHATHS O
aneKkTpoduzndeckux cBoiictBax BOM. dakTopsl, BIUSIONME HA SJIEKTPOHU3NICCKHIE CBOMCTRA.
Onpenenenne TeMIEpaTypHOTO KOAIPHUIIMEHTA TUAICKTPUISCKONW MPOHUIIAEMOCTH KEPaMUKH.
Omnpenenenne Temneparypsl Kiopu. TemnoBoit mpoOoit TuaaeKkTpuKa.

Xumuueckass CTOMKOCTh Kepamuku. OOmme mnoHsATHs. DakTophl, BIUSIONIME Ha
XUMHYECKYIO CTOMKOCTh. XMMHUUYECKasi CTOUKOCTh MAaTEPHAJIOB MO OTHOILICHHIO K pacIiaBaM.

4 O0beM yueOHO#H THCHUILINHBI

Bup y4yeOHoii padoThl 3E Oﬁbexlf:;flfnﬂnnb;ﬂp. .
O0mas TpyA10eMKOCTh U CHUNIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexknuu 0,44 16 12
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucCJIe B OopMe NPAKTUYECKON OATOTOBKU 0,89 32 24
CamocrosiTesibHas padora: 1,67 60 45
KoHTakTHasi camocTosATeNbHas paboTa 0,2 0,15
CaMocToATEIbHOE N3YUEHHE PA3AEIOB 1,67 59.8 44,85
JUCIUILIMHBI
BuJ HTOroBOro KOHTPOJIA: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TexHuka riry0oKoro Bakyyma»

1 eap AucuMMIMHBI — TproOpeTeHre 00ydJaloIUMUCS 3HAHUK O TMPUHIUIIAX padoThI,
IPOEKTHUPOBAHNUU U YCIOBUSAX IKCIUTyaTallMd TEXHUKH IIIyOOKOTro BakyyMma, MPUMEHsSEeMON Ipu
IIPOM3BOJICTBE BBICOKOTEMIIEPATYPHBIX (YHKIHMOHAIBHBIX MarepuaioB (BOM), a Taxxke o
METO/aX U3MEPEHUs U KOHTpOJIA BakyyMa. J[MCIUIUIMHA HanpaBieHa Ha oOydeHHe MPUHIUIAM
BbIOOpa TEXHMKH TIIyOOKOTO BaKyyma, HpUMEHSeMOH ans mpousBoiactBa BDOM, mpuemam
M3MEpPEHUS U KOHTPOJIS YPOBHS BaKyyMa B arperarax CHJIMKATHOM IPOMBIIUICHHOCTH, OLEHKU
TEXHUYECKOTO COCTOSIHUS OOOPYAOBAaHHS U IMPOBEACHUS MEPONPUATHI MO MpeaynpexISHHIO
Pa3IUYHBIX HEUCIIPABHOCTEM.

2 B pesyabTaTe H3y4eHUs1 AUCHHUILUINHBI 00y4AIOLIHIICS TOJI/KEH::

Obnadamye cneayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

IIK-1.1, IIK-1.2, IIK-1.3, IIK-2.1, IIK-2.2, IIK-2.3, IIK-3.1, IIK-3.2, IIK-3.3, IIK-4.1,
I1K-4.2, IIK-4.3.

3uams:

— OCHOBHBIE TIOHATHSA M 3aKOHBI, OTHOCSINMECS K BaKyyMHOW TEXHHUKE; MaTepHalbl,
IPUMEHSEMBbIE [T TPOU3BOICTBA BAKYYMHOIN TEXHUKHU U OCOOEHHOCTH UX IKCIUTyaTalluy;

—  KJIacCU(MKAIHMIO HACOCOB, KPUTEPUU BBIOOPA HACOCOB M METOJHMKHU pacyeTa UX MOLIHOCTH;
OCHOBHBIC BHJIbI TPUOOPOB U METOJIMKHU JJIS1 U3MEPEHUS JJaBIICHUI;

— o0mue TpeOOBaHUs K BaKyyMHBIM CHCTEMaM, METOJIbl UX KOHCTPYHUPOBAHHS; TPeOOBAaHUS K
CTENEHHU FEPMETUYHOCTU BaKyyMHBIX CUCTEM;

—  CIocoObI OIEHKH TEXHMYECKOTO COCTOSIHHS BaKyyMHBIX CHCTEM W MEpONPHUATHS 10
IPEIYNPERKIACHAIO PA3IMYHBIX HEUCIIPABHOCTEM.

Ymemo:

— IPUMEHATH TEOPETHMYECKHE 3HAHUSA O BAKYyME M 3aKOHAaX, NMPUMEHSEMBIX B BaKyyMHOMU
TEXHHUKE;
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— IPUMEHATH TEOPETHUYECKHE 3HAHMS O MaTepualax, MPUMEHSEMbIX [UIsl NPOU3BOJACTBA
BAaKyyYMHOW TEXHUKHU M OCOOCHHOCTSX WX IKCIUTyaTalluy, O BUJaX HACOCOB;

— TNPUMEHATh TEOPETUYECKHE 3HaHMA 00 OOIHMX TpeOOBaHMSIX K BaKyyMHBIM CHCTEMaMm, O
METOJaX HMX KOHCTPYHpPOBaHUS, a TaKkkKe O TpeOOBaHHUSIX K CTENEHH TepPMETHMYHOCTU
BaKyyMHBIX CUCTEM;

—  OCYUIECTBJIATH MOJIOOP HACOCOB U PACCUUTHIBATH MX MOIIHOCTb;

—  M3MEpATH JABJICHUS Pa3IMYHBIMU PUOOpaMU;

—  OLIGHMBAaTh TEXHHUYECKOE COCTOSHUE BAaKyyMHBIX CHUCTEM M INPOBOJIUTH MEPONPUATHUS IO
NPEAYNPEXKIACHUIO PA3IUYHBIX HEUCIIPABHOCTEM.

Bnaodemu:

—  3HAHUAMHU 00 OCHOBHBIX MOHATHUAX M 3aKOHAX, OTHOCSIINXCS K BAKYYMHOM TEXHUKE;

— 3HaHUSAMU O MaTepualax, NPUMEHSEMBIX Ul INPOU3BOACTBA BAKyyMHOH TEXHUKH U
OCOOCHHOCTSIX UX DKCILTyaTallHH,

— 3HAHMUAMH O KJIACCH(HKAIMK HACOCOB, OCHOBHBIX BHJAX MPHOOPOB ISl HM3MEpPEHHS
JaBJICHUI; OO0MMX TpeOOBaHUSAX K BaKyyMHBIM CHCTEMaM, METOJIaX UX KOHCTPYHpPOBaHMUS,
TpeOOBaHUAX K CTEIIEHN T€PMETUYHOCTH BaKyyMHBIX CUCTEM;

— 3HAHMSAMHU U HaBbIKaMH, HEOOXOAMMBIMU JUIsl TIOJOOpa HACOCOB M pacyeTa MX MOIIHOCTH,
U3MEpPEHUs] JaBJICHUHA pa3IMYHBIMU CIIOCOOAMH, OLICHKHM TEXHMYECKOTO COCTOSHUS
BaKyyMHBIX CHUCTEM M NIPOBEJCHUS MEPOINPUATHI IO MNPEAYNPEKICHUIO pa3IMYHbIX
HEHUCTIPABHOCTEH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

OcHOBHbIE TMOHATHUS U 3aKOHBI, OTHOCSIIKECS K TEXHUKE IIyOoKoro Bakyyma. CBolcTBa
Bakyyma. MoJIEKyJISIpHO-KMHETHYECKAst MOJIEb BaKyyMa. TeueHne ra3a B BAKYyMHBIX CUCTEMAX.
Ortkauka BakyyMHBIX cucTeM. VICTOUHMKHM ra3a B BAKYYMHBIX CUCTEMAX.

Marepuanbsl BBICOKOBAaKYYMHBIX CHCTeM. TpeOoBaHHMS K MarepuaisaM B CHCTEMax
CBEPXBBICOKOr0 BakyyMa. cnosib3oBaHne MeTauioB, KEpaMHUKH, CTEKOJ M IPYTUX MaTEPUATIOB B
BaKyyMHOU TexHUKE. CIIOCOOBI M3rOTOBICHUS T€PMETUYHBIX HEPA3bEMHBIX COCIMHEHUH.

VYerpoiictBo  HacocoB. JluddysnonHeie Hacockl. TypOOMOJEKyIspHBIE HACOCHI.
Ancop6ronnsle Hacockl. Kpuorennsle Hacockl. CyOnMMalMOHHBIE M TETTEpPHBIE HACOCHI.
HNonusie Hacockl. Kputepun BeiOOpa HacocoB. MeTouka mo100pa HacOCOB.

N3mepenne nosHbIX AaBiieHUW. MoHM3anmoHHBIE BakyymMMmeTpsl. JIuHaMuU4yeckue u
paguoMETpUUYECKUE BaKyyMMeETpPhI. [ pagyrpoBKa BakyyMMETPOB.

W3mepenne napuuanbHbIX AaBieHUNA. OCHOBHBIE IapaMeTphl Macc-CIEKTPOMETPOB.
Hcrounrkn MOHOB. CTaTMYECKUE MACC-CIIEKTPOMETpPHL. J[MHaMHUYEeCKHE Macc-CIEKTPOMETPBI.
Peructpanus nonos. I'panyupoBka 1 XapaKTEpUCTUKU MacC-CIIEKTPOMETPOB.

KoHCTpyKIIMOHHBIE 37€MEHTHl BBICOKOBAaKYYMHBIX CHCTEM. Pa3beMHBIE COEIMHEHUSI.
MexaHnueckue BaKyyMHbIE BBOJBI M IOJABMKHbIE ymiuoTHeHusa. Kiamanel. BecnomorarensHoe
BakyyMHOe o0opyaoBaHue. Cuctema MoAMUTKY KUJKUM a30TOM.

Bakyymubie cucrembl. OOuire TpeOOBaHUS, MPEIbSBIsIEMbIE K BaKyyMHBIM CHCTEMAaM.
Ortkauka cucteMbl. OOmMe METOAbl KOHCTPYHUPOBaHUS BaKyyMHbIX cucTeM. [IpumeHeHue
CBEPXBBICOKOI'O BaKyyMa.

Teueuckanue. OcHOBHBIE METO/BI TeUeHcKaHUs. TpeboBaHMs K CTETIEHU repMETUYHOCTH
BaKyyMHBIX cHCTeM. Bakyymomerpuueckuii MeTos. Meron oOHapyXeHHs Tedel NMpHU MOMOIIU
MOHHOTr0 Hacoca. ['anorennsiii Metoa. Macc-ciektpoMeTprudeckuii Meto. ['panyrnpoBka macc-
CHEKTPOMETPUUECKUX TEUEHCKATENIEH.

4 O0beM yueOHO# JUCUUIIJIMHBI

N O0beM THCHMILINHBI
Bun yueOHo# padoThI 3E AKaL Actp.
O0mas Tpya10eMKOCTh AU CIUNIHHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 1,33 48 36
Jlexiumn 0,44 16 12
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JlaGopatopusbie padotsl (JIP) 0,89 32 24
B TOM 4YHCIIe B (hopMe IPAKTUIECKON TOATOTOBKH 0,89 32 24
CamocrosiTesibHas padora: 1,67 60 45
KoHTakTHasi camocTosATebHas paboTa 0,2 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3AEIOB 1,67 59.8 44,85
JUCIUILIMHBI

BuJ HTOroBOro KOHTPOJIA: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«TexHnka ¥ TeXHOJIOTHA (PYHKIMOHAJBHBIX MATEPHATIOB CTPOUTEJIHLHOT0 HA3HAYEHH»

1 Heab AMCHUIUIMHBI — TPUOOpETEHNE 00YYAIOMUMUCS 3HAHUI O MMPUHLIMIIAX PaOOTHI U
MPOEKTUPOBAHUM TEXHOJIOTUN (YHKIIMOHATIBHBIX KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, U YCIOBHIX
OKCIUTyaTallul  CHEIHATbHOM TEXHUKH, MPUMEHSIEMONW TMpH TPOM3BOACTBE MAaTEepPHAIIOB
CTPOUTENILHOTO HA3HAYCHHUS.

2 B pe3yabTaTe U3y4eHUs: TUCHUILINHBI 00yYAIOLIHIiCS T0JI5KEH::

Obnadams CIEyIOMUMA KOMITICTCHITUSIMU

[K-1.1, IK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, TIK-4.1,
[1K-4.2, TIK-4.3.

3nams:

—  TEXHOJIOTHYECKHE BO3MOXHOCTH COBPEMEHHBIX BHUIOB OOOPYIOBaHHS M OpTaHU3AIUN
TEXHOJOTMYECKOr0  Ipoliecca MNPUMEHUTENIbHO K  TOJYYEHHUI0  (PYHKIIMOHAIbHBIX
CTPOUTENLHBIX MAaTEPUAJIOB U U3 U3 HUX;

—  BO3MOXXHOCTH OBICTPOTO NMPOTOTHUIIUPOBAHUS Pa3pabOTaHHBIX MOJEICH M OCOOCHHOCTH €ro
anmapatypHOro opopmIIeHUS U PUMEHEHUS;

— CHocoObl OIICHKM [OJTOBEYHOCTH MaTEpHajioB W HU3JAEIMM U CpoKa SKCIUTyaTaluu
000pyAOBaHUS IS UX MPOU3BOJICTBA.

Ymemo:

—  TPOEKTUPOBAaTh (YHKIMOHAINBHBIC CTPOUTEIbHBIE MaTepuaabl M H3ACTUS, COTIACHO
TpeOyeMoro KoMIuiekca (YHKIMOHAIBHBIX U 3CTETUYECKUX CBOMCTB U BO3MOXKHOCTEH
TEXHOJIOTHH,

—  HUCHOJIBb30BaTh KakK TUIOBbIE, TAK U HECTAHIAPTHBIC PELICHUs JJs BbIOOpa 000pYI0BaHUS U
TEXHOJIOTHH IMPOU3BOICTBA ()YHKIIMOHAIBHBIX CTPOUTEIBLHBIX MAaTEPUATIOB U U3/ICIIHIA;

—  IPUMEHSITb METObI KOHTPOJIS KAUueCTBA U3/IEIHI U TEXHUYECKOTO COCTOSTHUS 000PYJOBAHMUS.

Brademu:

— IpUeMaMU KOHCTPYMPOBAHHS M3JEIHsI U3 KOHKPETHOTO MaTepuasa, UCXOMS U3 3aJaHHOIrO
KOMILJIEKCa CBOICTB;

— METOJaMH OLICHKH 3KCIUTyaTallUOHHBIX XapaKTePUCTUK (YHKIIMOHAIbHBIX CTPOUTEIbHBIX
MaTepUasoB;

— cmocobaMHu MOMCKa M aHaJIu3a HOPMaTUBHOM TOKYMEHTAIUH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Ilpoexmuposanue u KOHCMpyupogaHue @QYHKYUOHATbHBIX MaAmMepuaios
CmMpouUmenbHo20 HA3HA4eHUs

beronbr u sxene3oberoH. Knaccudukanus OetoHoB. Marepuansl il TPOU3BOACTBA
OCTOHOB: BSKYIIME MaTEPHAIIbI, 3aIIOJTHUTENH, HATIOJTHUTENN, TOHKOAUCIIEPCHBIE MIUHEPATbHBIC
00aBKH, TEXHOJIOTHYECKHE T00aBKH. Bubl 6eTOHHBIX cMeceid. O00opy1oBaHUE JIJIsl ONIPEACIICHUS
CTPYKTYPBI H CBOHCTB OETOHOB, OIICHKH Ka4eCTBa OETOHHBIX U3JICIIUN.

[IpoekTupoBaHHe COCTABOB TSKEIOTO M JETKOro OeToHOoB. [IpuHIMIIBI MONTy4YeHus
0eTOHOB C 3aJlaHHBIMH cBoiicTBaMu. [To100p cocTaBOB OETOHHBIX CMECE.

TexHonorust Mpou3BOJACTBA OETOHHOM cMecH. MaluHbl AJ MPUTOTOBJICHUS OETOHHBIX
cMmeceil. BEIOOp TEXHHYECKHUX XapaKTEPUCTHK CMECHTEIel B 3aBUCHMOCTH OT BUAa OETOHHOU
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cMecu. TparcnopTupoBaHue OETOHHOW cMecu. BbiOop 000pymoBaHus il TPAaHCTIOPTUPOBAHUS
OETOHHOI cMeCH B 3aBUCUMOCTH OT €€ )KUBYYECTH.

Pazoen 2. Texuonoeuuweckue mawiunvl u 0o6opyoosanue 0nsi hopmMosaHus OEMOHHbLIX U
JHcene300emoHHbIX U30enUll

OCHOBHbBIE TEXHOJOTHYECKHE MPOLECChl M3TOTOBJIEHUS OETOHHBIX M KEJIEe300€TOHHBIX
uznenuii. Metoas! popMOBaHMS U3JEIUI: CTAHKOBOE, HAPYKHOE, BHYTPEHHEE, IOBEPXHOCTHOE U
C HEeMeIJICHHOH pacnanyOkoi, nenTpudyrupoanne. CriocoObl YKIAIKNA U YTUIOTHEHUST OETOHHBIX
cMmeceil. MamuHbl W anmaparbl A7 BUOPAIMOHHOTO YIUIOTHEHHsI, MPECCOBAaHUSA, MPOKATa,
TpaMOOBaHUs, IECHTPUPYTUPOBAHUSA, JIUTbSI W KOMOWHHUPOBAHHBIX CIOCOOOB YIJIOTHCHHS.
®opmbl, OOpTOCHACTKA W TOJATOTOBKAa WX K (opMmoBaHuio u3aenuil. OleHKa NpUroJHOCTU
(GhopMOBOYHOTO 000PYIOBaHUS IS €T0 AalIbHEHIIeH skcuryatanun. OcoO0eHHOCTH (HopMOBaHUS
OETOHHBIX TPYO M TPyOUaTHIX KOHCTPYKLHUH.

ApmupoBanue OeTOHHBIX u3neaui. CrocoObl M3TOTOBJICHHS CTEPKHEBON apMaTyphl.
ApMHpOBaHUE W3JENUN HampsraeMod CTEpKHEBOM apMaTypoil M MpPOBOJIOKOWH. BriGop
000pyAOBaHUs AJISl CO3JaHUS TJIaKOT0, pUGIICHOTO U MEPUOIUYECKOT0 MPOMUIIS apMUPYIOLTIX
3JIEMEHTOB. ApMHpOBaHHE OETOHOB BOJIOKHAaMHU U (uOpoi. OcCOOEHHOCTH TepeMEIIuBaHus U
YKJIaK1 OETOHHBIX CMecell, apMUPOBAHHBIX CTAIbHBIMU BOJIOKHAMH U METAJIIMYECKON (hudpoii.

YcKkopeHHOe TBepJeHHEe OETOHA, YCTAaHOBKM JMJIA TEIUIOBOM 00paboTku OeToHa:
MpoIapyuBaHus, KOHTAKTHOTO 00OTpeBa, 3JEKTPOOOOTpeBa, 00OTpeBa JIYYUCTOW HSHEPTHEH W
aBTOKJIaBHOU 00paboTku. OTaenKa JIMIEBBIX MTOBEPXHOCTEH OeToHa. Marepualsl sl OTACIKU U
MOBBILIICHUS JOJITOBEYHOCTH >KEJIe300€TOHHBIX KOHCTpyKIui. TBepaeHue OeroHa, yxon 3a
O0etoHOM, pacmnanyOka KoHCTpyKiuid. CIocoObI 3MIMHETO OETOHUPOBAHMSI.

KoHnTposnp kadecTBa MaTepualioB s U3TOTOBJICHMsSI OETOHHBIX H3JEIUN U PEXUMOB
TEXHOJOTHYeCKoro mpormecca. KoHTponmb kadecTBa (GoOpM JUIsl OIEHKH WX MPHUTOJHOCTH.
KonTposns kauecTBa 6eTOHA B KOHCTPYKIIHSIX.

Koppo3ust Oerona u xenezoberona. Koppos3ust kene300€TOHHBIX KOHCTPYKLUUH B
YCIIOBUSIX UX CIY>KOBI Ha BO3/AyX€, MOJ AEUCTBUEM KUJIKHX CpPEll, B 30HE MEPEMEHHOT0 YPOBHS
BO/IbI. KOoppo3wsi BOJIOKOH U apMaTyphl B O€TOHE, CIIOCOOBI 3aIUTH ApMUPYIONIUX SJIEMEHTOB.

Pazoen 3. Opeanuszayus mexHonozuueckoeo npoyecca U  IKCHIYAMAYUOHHbBLE
xapakxmepucmuxu QYHKYUOHAIbHBIX KOHCIMPYKYUOHHBIX MAMEPUATO8

Buapl 6eToHOB Ha BsKymmX marepuaiax. OCOOEHHOCTH MPUMEHSEMOTro 000pyA0BaHUS
JUTSL U3TOTOBIICHUS M3ACTUN U3 TSDKEJBIX U JIETKUX 0€TOHOB. MalMHbI 1S pe3ku u 00paboTku
MOBEPXHOCTU OCTOHHBIX W3AeNui. TexHomaoruu Op1cTporo npororunupoBanus. [Ipumenenune 3D-
NpUHTEPAa B CTPOUTENHCTBE. MaAIIMHBI i KOHTYPHOTO CTpouTenbcTBa. [lyTH momydeHus
OCTOHOB C BBICOKUMU 1 yibTpaBbicokuMu cBoricTBamu (HPC u UHPC). Onenka qonroBedHoCTH
(GYHKIIMOHATBHBIX MATEPUAIIOB CTPOUTEILHOTO HA3HAYCHHUS U CPOKa CITYKObI 000pYIOBaHUS IS
UX NPOU3BOJICTBA.

4 O0beM yueOHOH TUCHMILINHBI

» O0BbeM TUCIUIIIINHEI
Buj yueOHoi1 padoThl et

3E Akaj. 4. AcTp.u.
O01mast Tpy10eMKOCTh TUCHHUILIHHbI 3 108 81
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4ucJie B popMe NPpaKTH4eCKOH MOATOTOBKH 0,89 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) - - -
JlabopaTtopusie pabots (JIP) 0,89 32 24
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKU 0,89 32 24
CamocTosiTesibHasi padoTa 1,67 60 45
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15

1,67
CaMOCTOSITETbHOE U3YUYEHUE PA3/I€JIOB TUCIIUIIIINHBI 59,8 44 85
Bua uToroBoro KOHTpoJIsi: 3auer
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AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«JHepro- u pecypcocoeperaroniyue nNpoueccbl ¥ TEXHOJIOTHH
NMPOM3BOJCTBA KEPAMHUYECKUX MATEPHAJIOB M U31eTHii»

1 eap AMCOMIVIMHBI — TPUOOPETEHHE OOYYAIOIIMMUCS 3HAHUW W KOMIICTCHIIUN B
O6J'IaCTI/I TCOpPHUU U TMPAKTHKHU OCYIICCTBICHUA TCXHOJIOTHYCCKUX MPOUCCCOB IOJYUCHUA
OCHOBHBIX BHJIOB KEPAMHUECKUX MATEPUATIOB U U3JICTUN U3 HUX C YUETOM IMPUHIIMIIOB SHEPTO- U
pecypcodhpekTuBHOCTH.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CeNYIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-2.1, I1K-2.2, T[IK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, I1IK-4.1, TTIK-4.2, TTK-4.3.

3uame.

—  OCHOBHBIC UCTOUYHMKH 3arpsS3HEHUSI OKPYXKAIOLIEH Cpebl IPU MPOU3BOACTBE KEPAMUUECKUX
MaTCpHraJioB U I/ISI[CJII/Iﬁ U3 HHUX,

—  COBpPEMEHHBIE CHUCTEMbl MEHEDKMEHTa B c¢epe HCIOIb30BaHUS PECYpCOB M OXPAHBI
OKPYXaloIleil Cpeibl;

—  cmocoObl 3HEpro- U pecypcodrhPEeKTUBHOTO OCYIIECTBICHUS TEXHOJOTHUYECKHUX MPOIIECCOB
MOJIYYCHHS OCHOBHLIX BUJIOB KCPAMUYCCKUX MATCPUAIIOB U H3,Z[€.HHI>1 U3 HUX,

—  OCHOBHBIE TPeOOBaHUS MPUPOIOOXPAHHBIX HOPMATUBHBIX IOKYMEHTOB;

—  OCHOBBI OXpaHbl TPy/a, IPOMBIIUIEHHON O€30MAaCHOCTH U 3aIIUTHI OKPYKAIOLIEH Cpelibl pH
OpraHU3aIMH U YIIPaBJICHUH MTPOU3BOCTBAMHU KEPAMUICCKUX MaTEPUAJIOB U M3CIIUIA U3 HUX.

Ymems:

— HCIOJIb30BATh 3HAHHA O CTPOCHUHU BCHICCTBA, MPUPOAC XUMHUYECKOU CBSI3U B PA3JINIHBIX
KJIaccaX XMUMHUYECKUX COCJAMHEHHUH JUIsi TTIOHMMaHHWS CBOWCTB MaTEpHUAIOB MU MEXaHHM3Ma
XUMHUYECKHUX MPOLIECCOB, MPOTEKAIOIIUX B OKPY’KAIOIIEM MUPE;

- YCTaHaBJIMBATb TpCGOBaHI/ISI K TCXHOJIOTHUYCCKUM IMpoHecccaM C MHOCJIbH0 CHUKCHHUA
MaTepPUATIOEMKOCTH, SHEPTOEMKOCTH U CO3JIaHUSI MAJIOOTXOHBIX TEXHOJIOTHH;

—  NPUMEHSTHh HAWJIYYIIIHUE JOCTYITHBIE TEXHOJIOTHHU TIPH MPOU3BOJICTBE BHICOKOTEMITEPATYPHBIX
MaTepHaJioB;

—  HCIOJb30BaTh CIPABOYHBIE JOKYMEHTHI IO HAWIYYIIHUM JOCTYITHBIM TEXHOJIOTHSM B
POCCUICKON CUCTEME TEXHUYECKOTO PETYIMPOBAHMUS.

Brnaoemy.:

—  METOJaMH IPOBEICHHS KOJIOTMIECKOTO KOHTPOJISI 1 MOHUTOPUHTA;

—  METOJaMU TOJIYYCHHS ITPABOOXPAHUTEIIBHBIX IKOJIOTHUYECKUX Pa3peIICHUH;

—  METOJaMH OILICHKH BO3JCHCTBUS BHEAPSEMBIX TEXHOJIOTHYECKUX PEIICHUH M MPOEKTOB Ha
OKPY’KaIOIIYIO CPEy;

— METOJaMH pacyeTra SKOHOMUYECKOH 3(()EKTUBHOCTH BHEAPSEMBIX TEXHOJOTHUECKUX
pELIeHUI U TPOEKTOB;

—  panMoOHAIBHBIMH IMPUEMaMH ITOMCKA M UCTIOIB30BaHMS HAyYHO-TEXHUUECKOU HH(POpMaIIUH.

3 Kpartkoe cogep:xanue TUCUMILIHHbBI

Hctounuku u (GakTophl 3arpsA3HEHUs] Pa3IMYHBIX KOMIIOHEHTOB OKpY’Karomled cpeasl —
atMocdepsl, Bobl, MouBbl. OIleHKa BO3/ICHCTBUS HA OKPYXKAIOIIYIO0 CpeAy MPH MPOEKTHPOBAHUN
3aBOAOB I10 MPOU3BOACTBY PA3JIMYHBIX BUAOB CTCKJIA, KCPAMUKHU U ICMCHTA.

[Ipuponooxpanusle pazpemieHus. JlMpeKkTHBa O KOMILJIEKCHOM TIPEJOTBpPAlICHUH H
KOHTpOJIE 3arpsi3HeHni. Hanmyunme 1ocTynHble TEXHOIOTUU: OCHOBHBIE IIpUHLUIILL. [Iponenypa
MOJTYyYEeHUS KOMIUICKCHBIX JKOJIOTHYeCKMX paspemenuii B crpaHax EC. IlepcrnexktuBbl
PACIpOCTPAaHCHUA HAWITYYIIHUX JOCTYITHBIX TexHonorui B Poccum — BOIIPOCBHI PA3BUTUA
3aKOHOAATECIIbCTBA. HpI/IMeHeHI/Ie peKUMa KHAWJTYUIINX CYHICCTBYIOIINUX TEXHOJIOTHI» B CUCTEME
SKOHOMHMYECKOTO CTUMYJIUPOBAHUS XO3SHUCTBYIOIIUX CyOBEKTOB K COKpAIIEHHIO HEraTHUBHOIO
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BO3/JCHCTBUS Ha OKPYKaIOIYI0 cpey. CaHUTapHO-31HIEMUOJIOTUYECKUE ITPABUIIA, HOPMATHUBBI U
TpeOoBaHUS K TexHoJorusM. llpakTuka BbIIAYM pa3pelieHuil Ha BBHIOPOCHI M COpPOCHI B
Poccuiickoit deneparumu.

MupoBas ImpakTHKa IPUMEHEHUS SKOJIOTUYECKOM ITOJIMTUKY, OCHOBAHHOW HAa HAWJIYYIIHUX
JOCTYIHBIX TEXHOJNIOTHAX. CEBHIBCKMM IpOLIECC M CIPaBOYHBIE NOKYMEHTHI EBpocorosa.
Cucremaruzanust unpopmanuu o6 HAT B Poccun: pazpaboTka HalMOHATBHBIX CTaHIAPTOB.
Poccuiickoe bropo H/IT.

IIpoBenenne MoHuUTOpUHIa. PaccMOTpeHHE OCHOBHBIX NMPHUHIUIIOB ITPOU3BOJCTBEHHOTO
(9KOJIOrMYECKOr0) MOHUTOPHHIa. Pa3znuuHble MOoaXoAbl K MOHUTOPHHTY. OlLieHKa cOoOI0AeHUs
PaBOOXPaHHBIX TpeOoBaHUI. OTUYETHOCTH MO pe3yabTaTaM MOHUTOpUHTA. [Ipon3BOACTBEHHBIN
KOHTPOJIb B 00JIACTH OXpaHbI OKpYKatoten cpeasl B Poccuiickoit deneparumu.

PacnipocTpaneHne cuUCTEM MEHEIKMEHTA IIPU INPOU3BOACTBE BBICOKOTEMIIEPATYPHBIX
matepuanoB B Poccun. CoOBpeMEHHBIE CHCTEMBI MEHEIKMEHTA: MEHEDKMEHTa KadecTBa,
HKOJIOTHYECKOT0 MEHEPKMEHTA, SJHEPrOMEHEDKMEHTa, MEHEeKMEHTa Oe3omnacHocTH. PazpaboTka
Y BHEIPEHUE CTaHIApTOB, HAIIPABJICHHBIX HA MOBBIIICHUE YKOJIOTHYECKON PE3yJIbTATUBHOCTH U
HHEPreTUIECcKOi () (HEeKTUBHOCTH MPOU3BOACTBA KEPAMUUECKUX MATEPUAIIOB U U3JICINN U3 HUX.

Hcnonp30BaHne HAMITyYIIUX AOCTYIHBIX TEXHOJIOTUN I OBBILICHHS SHEPTETUYECKON U
HKOJIOTHYECKON 3()(PEeKTUBHOCTH TpPU MPOU3BOJICTBE IIEMEHTA, W3BECTH, OKCHIA MAarHus H
U3rOTOBJICHUM KEepaMUYeCKUX u3Aenuil u usgenuil u3 crekna. lloTpebieHue ChIpbeBBIX
marepuaioB. CHIKEHHE YACIbHOIO MOTpeOJaeHus SHepruu (obecreueHue >HEepPreTHUecKon
s dextuBHOCTH). BBIOOP croco6a MpOM3BOACTBAa M ONITUMH3AIINS KOHTPOJIS TEXHOJIOTHUUECKOTO
nporiecca. Ber6op TommBa u ChIpbeBhIX MaTepuaioB. BeiOpocs! nbutn. ["a3000pa3Hbie BelecTsa.
Camxenne BEIOpocoB MeTaia. [IponsBoacTBeHHbIC TOTEpH/0TX0ABI. [IyM™.

Bo3M0KHOCTH UCITIONIB30BaHUs CIIPaBOYHbIX T0KyMeHTOB 110 HJIT B poccuiickoit cucreme
TEXHUYECKOro peryiaupoBanus. Konuenmuu peanuzanuu nepexoaa Ha npuHuunsl HAT u
BHEJIPEHUSI COBPEMEHHBIX TEXHOJIOTUH B POMBILIIEHHOM cekrope P®D. Ilenu crannaprusanuu u
crpaBouHble 1okyMeHThl o H/[T. Pa3zpaboTka napopmManimoHHO-TEXHUYECKUX CITPABOYHUKOB T10
HAWIy4IIUM JOCTYITHBIM TEXHOJIOTHAM 10 IPOU3BOJCTBY CTEKJIA, KEPAMUKH, U3BECTH U LIEMEHTA.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bup yue6Hoii padoTbi 3E Oﬁbenglz::;.u:mﬂnnbgap‘ -
O01masi Tpy10eMKOCTh JUCHMIIIIHHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUIECKON TOATOTOBKH 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
Pedepar 112 8 6
CamocTosiTeTbHOE U3YUCHHUE Pa3/iesioB 318 23.85
JUCIUILIMHBI
Buja uToroBoro KOHTpOJIs: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«JHepro- u pecypcocoeperaroniyue nNpoueccbl ¥ TEXHOJIOTHH
B NIPOM3BO/ICTBE BSKYIIMX MATEPHATIOB

1 eap AMCOMIUVIMHBI — TPUOOPETEHHE OOYYAIOIIMMUCS 3HAHWUHW W KOMIICTCHIIUH B
o0jacT TEOpUHM M TPAKTUKH OCYIIECTBICHUS TEXHOJIOTHYECKUX TIPOIECCOB MOyYCHUs
OCHOBHBIX BHJIOB BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHAIBHBIX MatepuaioB (BOM) c yderom
MPHUHIIAIIOB YHEPTO- U pecypcodrhHEeKTUBHOCTH.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obaaoams CleNyIOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH MX JOCTUKCHUS:
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[IK-2.1, TIK-2.2, I1K-2.3, [IK-3.1, TIK-3.2, I1K-3.3, [1K-4.1, TIK-4.2, ITK-4.3.

3uams:

—  OCHOBHBIC MCTOYHUKH 3arpsA3HEHUs] OKPYKAIOLIEH cpepl Tpu mpousBoacTse BOM;

—  COBpPEMEHHBIE CUCTEMBI MEHEIKMEHTA;

— CcmocoObl  OCYHIECTBICHHMsI  JHEPro- ©  pecypcodPPEeKTHBHOTO  OCYIIECTBICHUS
TEXHOJIOTMYECKUX MPOLECCOB MOJy4eHHUsI OCHOBHBIX BU10B BOM;

—  OCHOBHBIE TPeOOBaHUS MPUPOIOOXPAHHBIX HOPMATUBHBIX IOKYMEHTOB;

—  OCHOBBI OXpaHbl TPy/a, IPOMBIIUIEHHON O€30MAaCHOCTH U 3alIUTHI OKPYKAIOLIEH Cpelibl MpH
OpraHu3alluy ¥ yIpaBieHUH npou3BojicTBaMu BOM u uzgenuit u3 Hux

Ymemo:

—  HCIOJb30BaTh 3HAHUSA O CTPOCHMM BEILIECTBA, MPUPOJE XUMHUUYECKOM CBSI3U B pa3IMYHBIX
KJIaCCaX XMMHUYECKUX COEAMHEHUHN UIsi OHMMAaHUsl CBOWCTB MaTEpHAIOB U MEXaHM3Ma
XMMHYECKHX IIPOLECCOB, IPOTEKAIOLIUX B OKPYIKAIOLIEM MUPE;

— yCTaHaBiIMBaTh TpeOOBaHMA K TEXHOJOTHYECKUM IIpoIeccaM C LENbI0 CHIDKEHHS
MaTepUaIoeMKOCTH, SJHEPTOEMKOCTH U CO3/1aHUS MAJIOOTXOAHBIX TEXHOJIOTH;

—  HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3WYECKUX TEOPHUH Il MOHMMAHUS NPUHIUIIOB PaOOTHI
pruOOPOB U YCTPONCTB, B TOM YHCIIE BHIXOSIINX 32 MPEeNIbl KOMIETEHTHOCTH KOHKPETHOTO
HaIlpaBJICHUS;

—  IPUMEHATH HAWJIy4YILHE JOCTYIIHbIE TEXHOJIOTMH IIPU MPOU3BOICTBE BEICOKOTEMIIEPATYPHBIX
MaTepHuaos;

—  HCIOJb30BATh CHPABOYHBIE JOKYMEHTHl IO HAWIYYIIMM JOCTYIIHBIM TEXHOJIOTHSIM B
POCCUICKON CUCTEME TEXHUYECKOTO PETYIIUPOBAHMUS.

Braoemy:

—  METOJaMU IPOBENECHUS KOJIOIMYECKOr0 KOHTPOJS U MOHUTOPUHTA;

—  METOJaMU NOJIyYEHHS IPABOOXPAHUTENBHBIX SKOJIOTMYECKUX Pa3peICHUN;

— METOJaMH OLEHKHU BO3JECHCTBUS BHENPSEMBIX TEXHOJIOTMYECKUX PEIICHUN U IMPOEKTOB HA
OKPY’KAIOIIYIO CpENy;

— MeToJaMH pacuera 5JKOHOMUYECKOW 7((EKTUBHOCTH BHEAPSEMBIX TEXHOJOTHYECKUX
peLeHu U IPOEKTOB;

—  palMoHAJIFHBIMHU MPUEMaMHU TIOMCKA M UCTIOJIb30BAHUS HAYYHO-TEXHUYECKON HH(OpMAIIH.

3 Kpartkoe cogep:xanue JUCUMILIIHHbI

OCHOBHBIE HKOJIOTUYECKHE IMPOOJIEMBbl COBPEMEHHOCTH. DKOJOTHYECKOE IOCIIEACTBUE
IPUPOJONOIb30BaHMs. OCHOBHBIE ITOKA3ATENN 3arpPsI3HEHUS OKpYJKarolen cpeapl. Mictounnku n
(baxTOpbl 3arps3HEHUs PaA3IMYHBIX KOMIIOHEHTOB OKpY’Kalolle cpeabl — aTMOocgepbl, BOIbI,
nouBbl. BBIOpOCHl 3arps3HSAIONIMX BEIIECTB MPU HM3TOTOBJICHUU BSHKYHIMX MaTepUaNOB.
[IpenorBpaleHue 3arps3HEHUsT OKPYIKAIOIIEH Cpeabl NPEAIPUATUAMHU 10 IIpou3BoaAcTBY BOM.
OueHka BO3JICUCTBUS HA OKPYXKAIOUIYIO Cpeay MNpU MTPOCKTUPOBAHUU MPEANPUATHI 110
IIPOU3BOJICTBY Pa3IMYHbIX BUJOB BSDKYIIMX MaTEpUAIOB.

[Ipuponooxpanneie pazpemenus. KoHuenmus HawIydIMX JTOCTYIHBIX TEXHOJIOTHI
(HAT). JdupekTtrBa 0 KOMIUIEKCHOM IPENOTBpAIEHUN M KOHTpousie 3arpszHeHuil. [Iponenypa
MOJTYyYEeHHUS KOMIUJIEKCHBIX YKOJOTMYECKUX paspemieHud B EBpocoro3e. MupoBas mnpakTuka
IPUMEHEHHUS SKOJIOTMUECKOM MOJIUTUKH, OCHOBAHHOMN HAa HAWJTYYIINX JOCTYIIHBIX TEXHOJIOTUSX.

[IpoBenenne monutopuHra. PaccMoTpeHrne OCHOBHBIX INPUHIMIIOB IPOWU3BOACTBEHHOTO
(9KOJIOTUYECKOr0) MOHUTOPHHTA. Pa3nuuHble Moaxoabl K MOHUTOPHHTY. OLeHKa coOIoaeHus
MpaBOOXPaHHBIX TpeboBaHMi. OTUYETHOCTH MO pe3yiabTaTaM MOHHTOpPHUHTA. [IpOM3BOICTBEHHBIN
KOHTPOJIb B 00J1aCTH OXpaHbl OKpyXkaromieil cpeasl B Poccuiickoit denepanuu. Pactipoctpanenue
cucteM MeHemkMeHTa mnpu npousBojgctBe BOM B Poccun. CoBpeMEHHbIE CHCTEMBI
MEHEIKMEHTA: MEHEPKMEHTa KayecTBa, KOJIOTMYECKOr0 MEHEPKMEHTA, YHEPrOMEHEPKMEHTA,
MeHeIKMeHTa Oe3omacHocTU. Pa3zpaboTka W BHEApEHHE CTaHIApTOB, HANpaBICHHBIX Ha
NOBBIIIEHUE  DKOJOTMYECKOW  pe3yJbTaTHUBHOCTH W DHEPreTHUecKorl  s(QekTuBHOCTH
npousBoAcTBa BOM.
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Hcnons30BaHKe HAUTydIIUX JOCTYIHBIX TEXHOJIOTMH 1711 IOBBILLIEHUS YHEPIETUYECKON 1
HKOJIOTHYECKO 3(h(hEKTUBHOCTH TPU MPOHU3BOJICTBE BBHICOKOTEMIIEPATYPHBIX (PYHKIMOHATIBHBIX
maTepuaioB. [loTpebienue colpbeBbIX MaTepuanoB. CHUKEHHE YIeTbHOTO MOTPEOICHUS SHEPTUN
(obecnieuenue sHEpreTHUecKoi 3 pexTuBHOCTH). BEIOOP cCrioco6a Mpon3BOACTBA U ONTHMH3AIUS
KOHTPOJISI TEXHOJIOTMUECKOTO Tpoiecca. Bpibop TomimmBa U CHIPbEBBIX MaTepUaNOB.
ANBTEpHATUBHOE TOIUIUBO. «YTJIEPOAHBIH cien». Bridpocs mbiin. ['azooOpa3Hble BeliecTBa.
Camxkenne BbIOpocoB Metaiia. [IpomsBoactBeHHbie motepu/orxoanl. Ilym. IlepcrnexTruBHBIC
HKOJIOTUYECKU YHCThIE M DHEPreTHUeCKH 3(PPEeKTHBHBIC TEXHOJOTUU HMPOM3BOJCTBA BSIKYIIUX
MaTepHUaoB.

CeBunbckuii mpolecC U CIpaBOYHBIE JOKyMEHTHl EBpocoro3a. IlepcrekTuBsl
paclpoCTpaHEHUs] HAWJIy4YIIWX JOCTYNHBIX TexHoiorud B Poccum. Cucremarusanus
unpopmanuun o6 HJIT B Poccuu: pa3paboTka HalMOHANBHBIX CTaHAAPTOB. KoHIemus
peanmuzauun nepexona Ha npuHuunel HJIT u BHeapeHUs COBpPEMEHHBIX TEXHOJOTHMH B
npoMmbinieHHOM — cektope P®. Cospanune poccuiickoro bropo HIAT. KowmmiekcHsie
sKoJiornyeckue pazpemieHus B Poccun. Co3nanne poCCUHUCKUX CHPABOYHUKOB MO HAWUTYYIINM
JOCTYITHBIM TEXHOJIOTHSIM 110 Ppou3BoACcTBY BOM — 1OKYMEHTOB 1O CTaHAapTU3ALUH.

Hcnons30BaHne HAUTydIIUX JOCTYIIHBIX TEXHOJIOTMH 711 IOBBILLIEHUS YHEPIETUYECKON 1
HKOJIOTHYECKOM 3(P(HEKTUBHOCTH MPH MTPOU3BOICTBE BSUKYIIUX MAaTEPHAIIOB.

OxoHoMuueckue acnekTsl peanu3anuu HJIT. [lepcriekTuBbl mpuMEHEHUsI HOPMUPOBAHUS
Ha OCHOBE HaMIIy4llUMX CYLIECTBYIOIUX TexHosiorud B Poccun. Ilopsaok mepexonma orpaciei
MPOMBIIUIEHHOCTH CTPOMTENIbHBIX MAaTEpUAIOB HA NPUHIMOBl HAWIYYIIAX JOCTYIHBIX
TEXHOJIOTHI. BO3MOKHOCTH MCIOIB30BaHUs CIPaBOYHBIX TOKyMeHTOB 1o H/T B poccuiickoit
CHUCTEME TEXHUYECKOTO PETYJINPOBAHHUS.

4 O0beM yueOHOH THCHUILINHBI

Bun yueOHo# padoThI 3E Oﬁbexlz::;.u:mnnnb;ﬂp. .
O0mas Tpya0eMKOCTh TN CHUNIHHBI 2,0 72 54
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
ITpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
KoHTakTHas camocTosATeNbHas paboTa 0,2 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3AEIOB 1,12 39.8 29,85
JCIUILIMHBI
Buja uToroBoro KOHTpOJIs: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OCHOBBI HHKEHEPHOI'0 NMPOEKTHPOBAHNUS NMPOMbIIIJICHHBIX 3[IAHUNA U COOPYKEHUID»

1 LeJas AMCHUMILUIMHBI — TPHOOPETEHUE 3HAHUIN U KOMIIETEHIINI B 00JIACTH HHKEHEPHOTO
MPOEKTUPOBAHUSA MPOMBIIUIEHHBIX 3/IaHU M COOPYXKEHUM, OCBOCHUE MPUHIMIUATIBHBIX
MOJIXOJIOB ¥ THUIOBBIX METOJIOB B TaHHOM cepe, 3HAKOMCTBO C COOTBETCTBYIOIIEH HOPMATHUBHO-
TEXHUYECKON JOKYMEHTAIUEH.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10/KEeH

Obnadams CIeTyONUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-2.1, YK-2.2, VK-2.3, IIK-2.1, TIK-2.2, TIK-2.3.

3uame:

—  TEOPETHUYECKHE OCHOBBI HMHXEHEPHOI'O MPOCKTUPOBAHUSI MPOMBIIIJICHHBIX 31aHUN U
COOpPY’KECHHI;

—  CTaHJapThl, METOJIMYECKHE U HOPMATHBHBIE MaTepHUaibl, JOKYMEHTbHI, COIPOBOXJAIOIINE
WHXEHEPHOE MPOCKTUPOBAHUE MPOMBIIIJICHHBIX 3IaHUN U COOPYKEHHUI;

—  TEHJEHLMH PA3BUTHUS U COBEPIICHCTBOBAHUS KOHCTPYKIMA U MaTEPUAIIOB.
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Ymems:

—  ONepupoBaTh HOPMATHBHOW 0a30ii B 0O0JaCTH WHXKEHEPHBIX H3bICKAHWM, MPUHIIUIIOB
IIPOCKTUPOBAHUS IPOMBIIIIEHHBIX 3JaHUN, COOPYXXEHUN, WH)KXEHEPHBIX CHUCTEM HX
000pyaOBaHNUS;

—  YHUTaTh apXUTEKTYPHO-CTPOUTEIHHBIC YEPTESKU B PYYHON U MAIIMHHON rpaduke;

— TOHMMAaTh (YHKIMOHATbHBIE M KOHCTPYKTHBHO-TEXHUYECKUE ACIEKTHI MPOMBIIICHHBIX
3IaHUN U COOPYKEHHUIA.

Braoemy:

—  METOJaMu IMPOBEICHUS MHXCHEPHBIX U3bICKAHU;

—  TEXHOJIOTMEW MPOCKTUPOBAHUS AETajJed MU KOHCTPYKIMH B COOTBETCTBUU C TEXHUYECKUM
3a/laHHEM;

—  CIOCOOHOCTBHIO YYaCTBOBATh B IPOSKTHUPOBAHUH 1 U3BICKAHUH 0OBEKTOB MPOECCHOHATHHOM
JeATEIbHOCTH.

3 Kpartkoe coaep:xanue JTUCUMILIHHBI

Kparkas ucTOpuss  OPOMBIIUIEHHOTO  CTPOUTENhCTBA. OCHOBBI  MHXKEHEPHOTO
MPOEKTUPOBAHUSI IPOMBIIIJICHHBIX 37aHui. TpeGoBaHus.

Krnaccudukanus npoMbIIUIEHHBIX 31aHui. Tunm3anus U yHUQHUKAIUS TPOMBIIUICHHBIX
3naHui. [IpuBsA3Ka KOHCTPYKTHUBHBIX JJIEMEHTOB K MOJIYJIBHBIM KOOPJAMHALMOHHBIM OCSM.
BuyTpuiiexoBoe noabeMHO-TPAaHCIIOPTHOE 000PYI0BaHUE. Y CTPOUCTBO Ae(POPMAITMOHHBIX IIIBOB
B [IPOMBILUIEHHBIX 3/1aHUSX.

ObecrieyeHre  MPOCTPAHCTBEHHOW  JKECTKOCTH W YCTOMYMBOCTH  OJHOATAKHBIX
MPOMBINIUICHHBIX 37aHui. JKene300eTOHHBIN KapKac OJHOATAKHBIX MPOMBINIJICHHBIX 3IaHHM.
Koncrpykunn kosmoHH. OcHOBHbIE y3ibl M gAerand. CTanbHOM Kapkac OHOITaKHBIX
MPOMBINUICHHBIX 31aHui. KoHcTpyKinuy KosioHH. OCHOBHBIE Y3JIbI M IETaU. BEICTpOBO3BOIMMBIE
3/1aHMUSL.

[TokpbITUSI TPOMBILUICHHBIX 3[aHUI: BUABI U TpeOOBaHUS, KOHCTPYKTHBHbBIC PEIICHHUS.
XKenezoberonnbie crponwibHble Oanku U (epmbl. CranbHble CTPONHJIBHBIE  (DEPMBI.
[ToncTponunbHble KOHCTPpYKUMU MNOKpbITHS. KpoBau. BomooTBon ¢ mokpeituid. CranbHbIE
cTponmibHble (epMbl. CTEHBI MPOMBITIUICHHBIX 3[JaHUIN: CTEHBI U3 KUPIHUYA ¥ MEJKHX OJIOKOB.
CteHbl U3 KeNne300eTOHHBIX, JETKOOSTOHHBIX MaHeNell W KpYMHbIX OJ0KOB. Mertaminueckue
cTeHbl: maHenn «COHABUY», CTEHBI MOCIONMHOW CcOOpKU. AcCOECTOIEMEHTHBIE CTCHBI:
acOecTOIIeMEeHTHbIE KapKacHbIE TaHEeNH, CTEHbI U3 SKCTPY3HMOHHBIX acOECTOIIEMEHTHBIX MaHeNe,
CTCHBI U3 BOJIHUCTHIX aCOECTOIIEMEHTHBIX JIUCTOB MTOCIOWHON COOPKH.

OkHa TPOMBINUICHHBIX 3maHuid. CBeTOa’pallioOHHBIE H  a’paluoHHBIE  (oHApPH
MPOMBIIUICHHBIX 3/1aHUi. JIECTHUIIBI, BEPH, BOPOTA MPOMBIILIEHHBIX 3AaHH.

CutyanmoHHBIHN 71aH. 30HUPOBAHUE MPOMBIIIJIEHHBIX PAOHOB.

CaHUTapHO3AIIUTHBIE 30HBl TMPOMBIIUIEHHBIX HOpeanpusituid. OCHOBHBIE BOIPOCHI
pa3paboOTKU TEeHEpAIbHBIX IUIAHOB MPOMBIIUIEHHBIX 3AaHUNA. ['OCMOACTBYIONINE HANpaBICHUS
BETPOB U UX BIIUSIHUE HA pa3MEIICHHUE 3JaHuM.

4 O0beM yueOHO# JUCUUIIJIMHBI

N O0beM THCHMILINHBI
Bup yue6Hoii padoThi 3E AKaL 4 Acip. 4

O01masi Tpy10eMKOCTh JUCUMIIIIHMHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MTOATOTOBKH 0,44 16 12
CamocrosiTesibHasg padora: 1,12 40 30
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
CaMOoCTOsITETbHOE U3YUYEHHUE PA3/ICIIOB 1,12 39.8 20,85
JIUCHUTIITUHBI

147



Buja uToroBoro KOHTpOJIs: ‘ 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI HH:KEHEPHOT0 MPOEKTHPOBAHMS
1 leJasb AMCHMILUIMHBI — TPHOOPETEHUE 3HAHUI U KOMIIETEHIINI B 00JIACTH HHKEHEPHOTO
MPOEKTUPOBAHUS, OCBOCHHE IPUHLUITHATBHBIX TIOJX00B M TUIIOBBIX METOJIOB B JaHHOU cdepe,
3HAKOMCTBO C COOTBETCTBYIOIIEH HOPMAaTUBHO-TEXHUYECKOU TOKYMEHTALIUEH.
2 B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:
Obaaoams CeNyIOIMUMA KOMIETSHIIMSIMA U WHINKATOPAMH MX JOCTUKCHUS:
VYK-2.1, VK-2.2, YK-2.3, [IK-2.1, I1K-2.2, [IK-2.3.
3nams:
—  TEOPETHYECKHE OCHOBBI MHKEHEPHOTO MPOECKTUPOBAHNS,
—  CTaHJapThl, METOJIUYECKHE U HOPMATHBHBIE MaTepuaibl, JOKYMEHTbHI, COIMPOBOXJAIOIINE
WHKEHEPHOE MPOEKTUPOBAHUE;
—  METOJbI IPOEKTHO-KOHCTPYKTOPCKOI paboThI;
— moaxoq K (QOpPMHPOBAaHUIO pEUICHHH MPOEKTHOM 3aJayd  Ha CTPYKTYpHOM U
KOHCTPYKTOPCKOM YPOBHSIX, TIpaBuiia 0pOpMIICHUST KOHCTPYKTOPCKOM JTOKYMEHTAIIHNH;
—  METOJBI U CPEJICTBA TEOMETPUUECKOTO MOJICTHUPOBAHUS TEXHHUYECKUX 00BEKTOB, TEHACHIIUN
pPa3BUTHUS TEOPUH MPOEKTUPOBAHUS.
Ymems:
—  HUCHOJB30BaTh METObI aHAJIN3a TEXHOJIOTHUYECKHUX MPOIECCOB U 000PYA0BaHUS;
—  TNPOBOAWTH OOOCHOBAaHHBIM BBIOOP CPEACTB HMH(POPMAIMOHHO-KOMIBIOTEPHON TEXHUKH
(UKT) nst perieHUst KOHCTPYKTOPCKHUX M MTPOEKTHBIX 3a1a4;
— TPHUMEHATH METOJBI U CPEICTBAa aBTOMATHU3AIMH BBIOJHECHUS U O(OPMIICHHS MPOEKTHO-
KOHCTPYKTOPCKOM IOKYMEHTAaLlUH.
Braoemy:
—  [pUEMaMHU yIpaBJieHUs )KU3HEHHBIM [IUKJIOM MPOYKIIHH;
— MeToJaMH IUIAaHHPOBAHUS, O0OECIEYCHHsI, OLCHKHM W aBTOMATU3MPOBAHHOTO YIIPABIICHUS
KAaueCTBOM Ha BCEX ATamax KU3HEHHOTO IIUKJIA IPOIyKIIHH;
—  HaBbIKaMH pabOThl HA KOMIBIOTEPHON TEXHHUKE ¢ TpadUUeCKUMH MaKeTaMu JIJIs [TOJTy4eHHUs
KOHCTPYKTOPCKHUX, TEXHOJIOTHYECKUX U JIPYTUX JTOKYMEHTOB;
—  METOJaMu U CPeJICTBAMH CUCTEMHOT0 aHaJIn3a.
3 KpaTkoe coaep:kaHue TUCHUNIHHBI
Kpartkas ncropust HHXKEHEpHOro NPpOeKTUPOBaHUS. OCHOBBI HHKEHEPHOT'O IPOEKTUPOBAHHS.
Bunsl nadopmanuu B ob61actu uHx)eHepHOro Jena. CriocoObl UX XpaHEHUs U TepeiadH.
[TporpaMMHBbI€e TPOIYKTHI, OJCPKUBAIOLIUE U COMPOBOKIAIOIINE HHKEHEPHbIE pa3paboTKU.
Meroaonorust IpOEKTUPOBAHUS, 3HAKOMCTBO C OCHOBHBIMU IPOTPAMMHBIMH CPEJICTBAMHU
JUTSE IpOeKTUpOoBaHus. OCOOEHHOCTH TEXHUYECKOTO SI3bIKa U MH)KEHEPHBIX TepMUHOB. DopmupoBaHue
OCHOB TOHSITUIHOTO armapara B 00J1acT HHXKEHEPHOTO MTPOSKTUPOBAHMSI.
Oco0eHHOCTH COBPEMEHHBIX METOJIOB MPOESKTHUPOBAHUSI.
Otanbl npoekTupoBanus. [IponeaypHas MoeNnb MPOEKTUPOBAHUS.
Enunas cuctema KOHCTPYKTOPCKOW AoKyMmeHTamuu. OOIMe IMOJ0KEeHHs, COCTaB |
KJIacCU(UKALUS CTAaHAAPTOB. BHUIBI KOHCTPYKTOPCKUX NOKYMEHTOB. CTaJiuu MPOSKTUPOBAHHUS.
MeTtoapl uccienoBaHUS MPOEKTHBIX CUTyalui: (OpMyJIHpOBKa 3aqad IMOHMCKA, MOUCK
JTUTEPaATyphl, UHTEPBHIOMPOBAHUE MTOTPEOUTENCH, aHKETHBIN OMPOC.
MeTopl MOKCKA HOBBIX TEXHUYECKUX PEHICHHI: METO MPo0 U OMHUOO0K, IBPUCTUYECKUX
MPUEMOB, KOHTPOJIbHBIX BOIIPOCOB, MO3TOBO aTaku.
OCHOBBI NATEHTOBEICHMUS.
YpoBHU ynpaieHus npeanpusaTus. Ilpumeps! npukiIagHbIX NIPOrPaMMHBIX CPEICTB IS
MPOCKTUPOBAHUS HA KaXKAOM YPOBHE YIIPaBJICHUS.
4 O0beM yueOHOI JUCUMIIJIMHBI
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Bup y4yeOHoii padoThI 3E Oﬁbexlf:;flfnﬂnnb;ﬂp. .
O0mas Tpya10eMKOCTh TN CHUNIHHBI 2,0 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPaKTUIECKON TOATOTOBKH 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
KoHTakTHasi camocTosATeNbHas paboTa 0,2 0,15
CaMocToATEIbHOE N3YUEHHE PA3AEIOB 1,12 39.8 29,85
JUCIUILIMHBI
Buja uToroBoro KOHTpOJIs: 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI MEHETKMEHTA U MAPKETHHIa»
1 Heab AUCHUNIMHBI — U3yYCHHUE TEOPETHUECKHUX OCHOB COBPEMEHHOTO MEHEKMEHTA U

MapKeTuHra, (OPMHUPOBAHME MPEICTABICHUH O 3aKOHOMEPHOCTSAX, NMPHUHIMIIAX M METO0JaxX
yIIPaBJICHUS IPOU3BOACTBEHHBIMU KOMIIAHUSMH.

2 B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CleNyIOMUMU KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:
VK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2, VK-11.3, I[IK-2.1, I1K-2.2, TIK-2.3, IIK-4.1,
I1IK-4.2, I1K-4.3.

3name:

HaIpaBJICHUS Pa3BUTHS COBPEMEHHOTO MEHEI)KMEHTA U COBPEMEHHOI'0 MapKETHHTa;

BHJIbl COBPEMEHHBIX OPraHU3alUOHHBIX CTPYKTYD;

POOJIEMBI YIIPABIICHUS OPTaHU3AIIMOHHBIMU H3MEHEHUSIMU;

poinu, GYHKIIH U 3a/1a4ll MEHEKepa;

NpUHIUIH 3()(PEKTUBHOTO PYKOBOJICTBA;

IJIaBHBIE HAMPABIICHUS U COAEP>KaHUE MAPKETHHTOBBIX MCCIIEIOBAHU;

OCOOCHHOCTH TOBApHOW, IIEHOBOW, COBITOBOM JIEATEIHHOCTH IPOU3BOJCTBEHHOTO
MPEANPUATHS, @ TAK)KE METOIbI IPOJABUKECHUS,

COBPEMEHHYIO JINTEPATYPY MO MPEAMETY TUCIUTIINHBI.

Ymems:

CHUCTEMHO MBICIIUTH;

AQHAJIN3UPOBATh BHEIIHIOK U BHYTPEHHIOKO CPElly OpraHu3alliy, OLCHUBATh WX BIIMSHUE HA
OpraHU3aluIo;

IIPUMEHSATH HA IPAKTUKE TEOPETUYECKUE ITPUHIIUIIBI, METObI U MOJEJIM MEHEIKMEHTA,
IIJIAHUPOBATh IEATEIBHOCTh OpraHUu3alyiy;

JMarHOCTUPOBATh U CTPYKTYPUPOBATh MPOOJIEMbI OpTaHU3aAINH;

(dopMHpOBaTH BapUAHTHI YIPABICHYECKUX PELICHUH, OIICHUBATh UX M BHIOUPATH JIYUIIIHE;
H0JIb30BAaThCSl METOIaMU PIHOYHOTO aHAJIN3a, BKJII0Yasi CEFTMEHTUPOBAHUE TOTpeOUTENeH;
IIPOBOAMTH CPABHUTEIBHYIO OLIEHKY KOHKYPEHTHBIX MO3ULMHA TOBapa U KOMIIaHHUH.

Braoems:

HABBIKAMU MTOCTAHOBKH M PELICHUS MTPOOJIEM MEHEKMEHTA C TIO3UITUI CUCTEMHOTO ITOAX0/1a;
TEOPETUYECKHUMHU 3HAHUSMH O 3apyOeXHOH NpaKkTHUKE YIPaBJICHHUsS MPOU3BOIACTBEHHBIMHU
KOMITaHUSIMU;
HaBBIKAMU TIOMCKa W cOopa wWH(OpManuu, aHaiu3a PHIHOYHBIX TEHICHIMA W OLECHKU
IMOBCACHUS OpTraHrU3allui 1 KOHKYPCHTOB B PA3JIMYHBIX PBIHOYHBIX CUTYALIUAX;
HaBbIKaMU BCACHUA NUCKYCCHUU.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pasoen 1. OcnosHnuvle nanpagieHusi cOBPEMEHHO20 MEHEONCMEHMA.
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[Tapagurma  coBpeMeHHOro  MeHemKMeHTa. (OCHOBHBIE  TEHJECHLUHMHM  Pa3BUTHS
COBPEMEHHOT0 MEHEI)KMEHTA. Teopusi CUCTEM KaK METOI0JIOTHS yIIpaBieHUs. 3aKOHbI 3BOTIOIUN
CJIOKHBIX CHCTeM. MeXaHN3MBbl Pa3BUTUS U CAMOOPTAHU3ALIUHA CUCTEM.

[InanmpoBanne Ha mpennpusTuu. llemenmomaranne #  BbIpadOTKA  CTPATETrHH.
[IpoekTupoBaHue OpraHU3alMOHHON CTPYKTYpbl. COBpEMEHHBIE OPTraHU3ALMOHHBIE CTPYKTYPBI.
JlupgepctBo M BiacTh B opranuzauuu. CUTyallMOHHAs MOJEINb JUACPCTBA U €€ B3aHUMOCBS3b C
KOHIIETIIMEN )KU3HEHHOTO IIUKJIa opranu3anui. CoBpeMEHHbIE TEOPHUH JIUJIEPCTBA.

JKu3HEeHHBI 1LWKJI M CHUCTEeMHBIM aHaiu3 opraHu3anuu. lloHsTHEe O KOHUENIUU
JKU3HEHHOT 0 I1KJIa. Mozens sku3neHHoro mukia . Anuzeca. Monens ['peitnepa. bone3nu pocra
Y OpraHU3allMOHHBIE MATOJOTHUU. YTPABICHHE XU3HEHHBIM IUKIOM oOpraHusauuv. Mojaens
«mectn  sueek» M.  BaiicOopma.  YmpaBiieHME — OpraHU3allMOHHBIMH — W3MEHEHHUSMH.
OpranuzanuoHHbie u3MeHeHus. Heobxomumocts n3MeHennii. Kak mpeosoneTs conpoTHBICHHE
M3MEHEHUSM. YTIPaBJICHUE MPOLIECCOM U3MEHEHUM.

VYrpaBineHue MepcoHAJIOM Ha MPOMBILUIEHHOM mpeanpusarud. Hamuuue, coctaB u
JIBWKeHHE nepcoHana. Kagposas nonmtuka npeanpustus. llokaszarenu, ncnonb3yemble HpH
pacdere YHCIEHHOCTH TMepcoHana. YmpaBieHue paboduuM  BpeMeHeM.  YTpaBJCHHE
POU3BOIUTENIBHOCThIO  Tpynda. AHanu3 (akTOpoB U BBISBICHHE PE3EPBOB  pOCTa
MPOU3BOIUTENLHOCTH Tpyda. OpraHusanus OIUIaThl Tpyda Ha mpennpustun. [Ipodunaktuka
MIPOM3BOJICTBEHHOI'O TpaBMaTH3Ma 1 MpoQeccCuOHAIbHBIX 3a00JIeBaHUH.

Paszoen 2. Cospemennniii mapkemune.

CyniHoCcTh MapKETHHT-MEHEDKMEHTa. MapKeTHHT-MEHEDKMEHT B COBPEMEHHOM OM3HEC
cpene. BnusiHre MapkeTHHTra Ha Pe3yJIbTaTUBHOCTh OM3Heca. KIMeHTOOpHEeHTUPOBAHHOCTh KaK
OCHOBA YCTOMYMBOTO PA3BUTHS KOMIIAHUU.

Oco0eHHOCTH TPOMBIIIUICHHOTO PhIHKA. AHATN3 B CUCTEME MapKeTHHTa. MapKeTHHTOBBIC
MCCJIEI0BAHMS HA IPOMBIIUICHHBIX PBIHKAX.

[Ipoueccel 3akynok. [ToBeaenue nokynareneit Ha MPOMBILIUICHHBIX phIHKax. CerMeHTanus
IIPOU3BOJCTBEHHOT'O PbIHKA. TapreTupoBaHue U MO3UIIMOHUPOBAHNE.

Kommiekc mapkerunra. Co3gaHue U BbIBEICHHE Ha PHIHOK HOBBIX TOBApPOB. YIIpaBICHUE
POU3BOJCTBEHHBIM TopTdeneM. [loTpeOurtenbckas EHHOCTh U IieHa. lleHoBasi monuTuKa B
Mapketunre. Cucrema pacnpeaeneHuss NpoAykKiuu. CrpaTeruss NPOABUKEHUS MPOIYKIIHH.
WHCTpyMEHTBl MapKETUHIOBBIX KOMMYHHMKAlMi B HHPOpMAIMOHHYIO dmoxy. OneHka
3¢ (HEeKTUBHOCTH MapKETUHTOBON ACSITENFHOCTH (MAPKETUHTOBBIE METPUKH).

[IpoaykT Kak OCHOBa MapKETHUHTa U MMPOU3BOJACTBEHHOTO MEHEKMEHTA. B3anmoaeiictere
MapKeTUHra C MPOU3BOACTBOM TMPOJAYKTa Ha MNpeANpUSITHH. MapKEeTUHI Kak KOHIEHIUs
NPEANPUHUMATENIBCKON  1eATeNbHOCTU. [IpOM3BOACTBEHHBIM MEHEI)KMEHT W MAapKETHHI:
HEKOTOpPbIE MOAXOJbl. XapaKTepUCTUKA MPEMIOKEHUsT MpOoAyKTa mpenanpusitueM. CBoiicTBa
npoAykTa U ux oneHku. OOBbEKTHUBHBIE CBOMCTBA mpoaykTa. llo3unuoHupoBaHHEe MPOAYKTA.
[To3unmonnpoBanue B co3HaHUU NoTpeduTens. KoHkypeHTHOe mo3uimonupoBanue. ToBapHbIi
ACCOPTHMEHT.

4 O0beM yueOHOH TUCHUILINHBI

Bun yueOHo# padoThI 3E Oﬁbenglz::;.u:mﬂnnbgap‘ .
O01mas Tpya0eMKOCTh TN CHUNIHHBI 2,0 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4ucCJIe B JOpMe NPAKTUYECKON TOATOTOBKU 0,44 16 12
CamocTosiTesibHasi padoTa: 1,12 40 30
KoHTakTHasi camocTosATeNbHAas paboTa 0,2 0,15
CaMocTOATEIbHOE N3YUEHHE Pa3AeIOB 1,12 39.8 29,85
JUCIUILIMHBI
Buja uToroBoro KOHTpOJIs: 3auer
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AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IIpou3BOACTBEHHBI MEHEIKMEHT»

1 Hegp AMCHUNIMHBI — U3YYEHHE OCHOB COBPEMEHHON TEOPHHM MPOW3BOJCTBEHHOTO
MEHE/DKMEHTa M TOJly4eHHWe 3HAaHWH B  OO0JIACTH  YIPABJICHUS MOPEINPHUSITHEM U
MIPOU3BOJCTBEHHBIMU Tporieccamu. OOyyaronirecss JOMKHBI UMETh MPEACTAaBICHHE O CHCTEME
MOHSATUIN U KaTErOpUi yIIpaBIeHUs MPOU3BOJICTBOM, a TAKKE HABBIKH PEIICHUS aKTyalIbHBIX 3a7a4
MIPOU3BOJCTBEHHOTO MEHE/KMEHTA U IPUMEHEHUS UX HA MPAKTHKE.

2 B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obaaoams CeNYIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2, VK-11.3, IIK-2.1, I1K-2.2, I1K-2.3, ITK-4.1,
[1K-4.2, TIK-4.3.

3namo:

—  OCHOBHBIE MOHATHS IPOU3BOJICTBEHHOTO MEHE)KMEHTA;

— OCHOBBI  OpraHW3alldd  TMPOM3BOACTBA, MaTePUATHHO-TEXHUYECKOTO  OOECIeYeHUs,
PEMOHTHOTO, SHEPTreTUYECKOTO U TPAHCIIOPTHOTO XO35IMCTBA MIPEANPHUSTHS;

—  NPUHLHIBI TPOU3BOACTBEHHOTO IUIAHUPOBAHMS U YIIPABJICHUS TPOU3BOICTBOM;

—  CTPYKTypY IIPOHU3BOACTBEHHOI'O IIMKJIA U IIyTH €r0 COKPAILEHNUS;

—  CcHocoObl YIIpaBIeHUs KAaUeCTBOM U KOHKYPEHTOCIIOCOOHOCTBIO MPOTYKITHH.

Ymemo:

— TPHUMEHSTHh MOJICNH YIPABJICHUS 3amacamy, IUIAHUPOBATh MOTPEOHOCTh OpPraHM3aIMN B
3amnacax;

—  OCYHIECTBIISITh CUCTEMAaTUYECKUN KOHTPOJIb 32 pabOTON MPOU3BOJACTBEHHBIX MMOAPA3ICICHUN
Y KOOPJIMHALIMIO UX JEATEIbHOCTH;

—  IPOBOAMTH TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHHE MMPOEKTHBIX PEIICHUI;

—  paccuyMThIBaTh MPOU3BOJCTBEHHBIE MOIIHOCTH OTIEIBHBIX MPOU3BOJCTBEHHBIX YYaCTKOB U
NPEANPUSITHS B IIEJIOM.

Braoemy:

—  METOJaMHU NMPUHSTHS CTPATETMYECKUX, TAKTUYECKUX U ONEPATUBHBIX PELICHUI B yIIPABICHUH
OTIEPAITMOHHOM (IIPOU3BOJICTBEHHOM) ACSITETFHOCTHIO OPraHU3aIINi;

—  TEXHOJIOTMEH pacueT IPOU3BOIACTBEHHON MOILMHOCTA U IPOU3BOJACTBEHHON IIPOrPaMMBI
NPEANPUSTHS;

— IpUEMaMHM ONTHMH3ALUU IPOU3BOIACTBEHHBIX ITPOLIECCOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Opeanuzayus u ynpasnenue npousgo0cmeom KaxK HayKd.

OcCHOBHBIE METOBI OPraHU3ALMY NTPOU3BOACTBA N0 Teinopy. «BepTukanbHoe» cTpoeHnE
npousBojcTBa Mo Popay. OcoOEHHOCTH HIKOJIBI TCUXOJIOTUHM W YeJOBEUYECKUX OTHOIICHUM.
AMepuKaHCKas MOAeNb MeHemKkMeHTa. OCOOCHHOCTH SAMTOHCKOM MOJAeNnu MeHemKkMeHTa. Hayka
00 opraHu3zanuu npou3BoaAcTBoM B Poccuu.

OcHoBHBIE  (OpPMBI  OpraHW3alMU  TPOM3BOJACTBA. PasMmelnieHHe MPOU3BOJCTBA.
Cnemmanm3anus  npousBojcTBa.  KoomepupoBanue — mpom3BoicTBa.  JluBepcuduxaius
npousBojicTBa. KoHlleHTpanus npoussoacTea. KomOouampoBanue npousBoacTBa. [Ipennpusitue u
ero ocobennoct. Opranu3allMOHHbIE CTPYKTYpbI yIpaBlieHus mpennpustueM. Mepapxuueckue
CTPYKTYpHI yrpaBieHus. [ mOkue cTpykTypsl ympasieHus. [Ipenmnpusitie B phIHOYHOW cpeje.
OcHOBHBIE BH/IbI OHM3HEC-TIPOLIECCOB. OyHKINUA yIIpaBICHUS MPEANPUITHEM.
KommyHMKalMOHHAs TOIUTHKA KOMITAHUH.

Pazoen 2. Ilpoussoocmeennwiii npoyecc.

IIpocroii mpOM3BOACTBEHHBIN Iporiecc ¢ mnepepbiBaMu. CIIOKHBIN NPOM3BOACTBEHHBIN
nponecc. IIponecc ¢ nepexpeitueM. OCHOBHBIE TNPUHLMIIBI OPraHU3aUUM POM3BOJICTBEHHBIX
nponeccoB.  [IponmopuuonansHocTs.  IlapamnensHocts. HemnpepeiBHOCTE.  IIpSMOTOYHOCTS.
PutmMu4aHOCTS.
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Pazoen 3. Ilpoussoocmeenno-mexuuueckas 6a3a npeonpusimusi.

Enunnunoe npoussoacTBo. CepuitHoe mpou3BoACTBO. MaccoBo€ Mpou3BOICTBO. MeTo bl
OopraHuM3any npousBojacTBa. IIpom3BoicTBeHHast CTpyKTypa mnpeanpusitusi. Pabouee mecTo.
[TonsiTHe W BUABI MPOW3BOACTBEHHON MOIIHOCTH. OCOOEHHOCTH pacyeTa MPOU3BOJCTBEHHOU
MOIIIHOCTM MO  MPOM3BOACTBaM, IleXaM, Yy4yacTKkaM M  arperaraMm. llmanupoBaHue
MPOU3BOJICTBEHHBIX MOITHOCTEH.

Paszoen 4. Opeanuzayusa npouzeo0cmea é 0CHOBHbIX Yyexax npeonpusimusl.

Opranuzanys Opou3BOJACTBA B 3arOTOBUTENBHBIX Ilexax. OpraHuzaius Npou3BOICTBA B
obOpabaTeBaronux 1exax. OpraHuzamnus COOpOYHOT0 MPOon3BoicTBa. OpraHu3arys MaTepuaIbHO-
TEXHHUYECKOTO obOecredeHus: mpous3BojcTBa. OpraHu3amnus CKIaJcKoro xossiicta. CylrHOCTh
3aracoB U UX BUJIbL. Perienus B ynpaBieHHH 3aacaMu Ipy HE3aBUCHMOM CIIPOCE: ONTUMAaIbHBIN
o0BeM 3akaza, TOYKa 3akasza, CTpaxoBou 3amac. OmpeneneHne MOTPpeOHON TUIOMANN CKIIAIOB.
Opranm3anuss pEeMOHTHOTO oOchmyxuBaHusA. OpraHu3zanus HDHEPreTHYECKOrO XO3SHCTBA.
Opranu3zanusi TPaHCIIOPTHOTO XO34MCTBa.

Pazoen 5. Ocnoswi npouzeo0cmeenno2o naaHupoB8aHusl.

[lepcnexktuBHOe  mmaHupoBanue.  CpeaHecpouHoe — IJIaHUpoBaHue.  Tekyliee
wianupoBanue. Kanennapnoe mianupoBanue. [IpyuHINIIBI TPOU3BOJACTBEHHOTO MJIAHUPOBAHUS.
busnec-nan. IIpomsBonacrBeHHass nporpaMma. @akTopsl, BIMAIOIME HAa PEAIU3ALUIO
MPOU3BOACTBEHHOU MporpamMbl. KalieHaapHO€E MIIaHUPOBAHHUE.

Pa3zoen 6. Onepamusnoe ynpasnenue npouszgo0cmeom.

[IpuHIMIIBI OTIEPAaTUBHOTO MJIAHUPOBAHUS U YIIPABJICHUS MPOU3BOJICTBOM. B3anMocBs3b
AJIEMEHTOB CHUCTEMbI ONIEPATUBHOTO TJIAHUPOBAHUS U YIIPABIECHUS IPOU3BOJCTBOM.

Pazoen 7. Ynpasnenue kauecmeom.

[TonsTne kadecTBa W ero mokaszartenu. M3ydenue Opaka u moteph oT Opaka. Cucrema
TexHuueckoro KoHTpousia. Ceptudukanus npoaykuuu. OpraHuzanus U (YHKIUOHHPOBAHUE
CUCTEMBI JKOJIOTUYECKOTO MEHEKMEHTa Ha NPEINpHUSITHH. DKOJOTHYecKas O0e30macHOCTh
MIPOU3BOJICTBA. DKOJIOTUYECKas OLIEHKA U MPOLIECC €€ MTPOBEICHUSI.

Pasoen 8. Ynpasenenue nocucmuueckumu npoyeccamu.

Ponp jorucTukm B OpraHu3aldd  COBPpEMEHHOro MpousBojacTBa. Jlorucruka
pacnpenenenus. Bwibop Buma Tpancmopra. OmpeneneHue ONTUMAIBHOTO — MapIIpyTa
TpaHcnopTupoBKu. CKIaackas ¥ MPOU3BOICTBEHHAs JIOTHCTHKA. JIorMCTHKA 3amacoB.

Paszoen 9. Ynpaenenue nepconanom Ha npomwviuLieHHOM NPeOnpusmu.

Hanuuwme, cocraB u nBwxkeHue mnepcoHana. KanapoBas mMoIUTHKA TPEIIPUSITHS.
[Tokaszarenu, WcCHoNb3yeMble MPH pacdeTe YHUCICHHOCTH TepCOoHala. YIpaBJIeHHE pPadouuM
BpeMeHEM. Y IIpaBJIeHUE IPOU3BOAUTEIBHOCTRIO TpY/1a. AHaNIN3 ()aKTOPOB U BHISIBJICHHE PE3EPBOB
pocta TPOU3BOAUTENLHOCTH Tpyna. OpraHuzanus OIUIaThl TpyJa Ha [OPEANpUITHH.
[IpodunakTrka mMpou3BOJCTBEHHOTO TPaBMaTH3Ma U PO ECCHOHAIBHBIX 3a00JICBaHMIA.

Pasoen 10. Mapxkemune 6 cucmeme npou3800CmMeEeHHO20 MEHEOHNCMEHMA.

[TpomykT KaKk OCHOBa MapKETHHIa M MPOU3BOACTBEHHOIO0 MEHEIKMEHTa. B3aumoselicTBue
MapKeTUHTa C TPOM3BOJICTBOM IMPOAYKTa Ha MNPEANPHUITAA. MAapKETUHI Kak KOHIEMIIUS
MpeANPUHUMATENLCKON AeATeNbHOCTU. [IpON3BOICTBEHHBIN MEHEIKMEHT U MApKETHHI: HEKOTOPhIE
MOJXO/bl. XapaKTepUCTUKA MPEIIOKEHUsT MPoAyKTa npeanpusitieM. CBOMCTBa MpPOIyKTa U MX
orieHkd. OOBEKTHBHBIE CBOMCTBA MpoaykTa. [lo3ummonnpoBanne npoaykra. [lozuimonnpoBaHue B
co3HaHuu noTpeduTens. KoHKypeHTHOe MO3UIIMOHUPOBaHKe. TOBapHBIi aCCOPTUMEHT.

4 O0beM yueOHO# JUCHHUIIJIMHBI

N O0beM THCHMILINHBI
Bup yue6Hoii padoTbi 3E AKaL 4 Acip. 4
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 2,0 72 54
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansaTus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPaKTUIECKON MTOATOTOBKH 0,44 16 12
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CamocrosiTesibHas padora: 1,12 40 30
KoHTakTHasi camocTosATeNbHas paboTa 0,2 0,15
CaMOCTOSTEIIbHOE N3YUYCHHE Pa3ACciIOB 1,12
Y pas 39,8 29,85
JIACITUTIINHBI
Bu/1 H”TOrOBOr0 KOHTPOJISI: 3auver

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OCHOBBI TEXHOT€HHOT'0 PHCKA)

1 Heap aucuumiauHbl — GOPMHUPOBAHHE KOMILJIEKCA 3HAHWUM, MO3BOJISIOIIMX OILICHHUTH
PHUCKHU OT XO35HCTBEHHOM JIEITETLHOCTH YEIOBEKa U COMYTCTBYIONIHNX €1 ()aKTOPOB XUMUYIECKOTO
U (hU3MYECKOro BO3JIEHCTBUS, a TAKXKE MPEJIOKUTH HOBBIE MPOLIECCHI, MO3BOJISIIOIIMX CHU3UTH
TEXHOTCHHBIN PUCK U yiiepO OT Hero.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JIKEeH

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMA U UHIAUKATOPAMH UX JOCTUKECHUS:

YK-1.1, YK-1.2, YK-1.3, VK-8.1, YK-8.2, VK-8.3, T11K-3.1, [1K-3.2, [1K-3.3, T1K-4.1, T1K-
4.2, T11K-4.3.

3namo:

—  BUJIBI (DAKTOPOB BPEIHOTO BO3CHCTBUS;

—  KJIacCU(HKAIHNIO, UCTOYHUKU U OOBEKTHI PHUCKOB;

— OCOOCHHOCTH PHUCKOB XHUMHYECKOTO H (HU3UYECKOTO (B TOM YHCIE PagUaIlliOHHOTO)
BO3JICUCTBUS Ha YEJIOBEKA U OKPYKAIOIIYIO CPELLY;

—  OCHOBHBIE KOHUEMIUN YIPABICHUS PUCKAMU;

—  KOJIMYECTBEHHBIEC METOJIbl aHAJIN3a PUCKA.

Ymems:

— onpexnenars BJIK, ;. XUMHUECKUX COEUHEHUI;

— onpenenarb X1 1K eop. XHMUYECKUX COETUHEHUM;

—  paccuMThIBaTh aKTUBHOCTH PaJMOAaKTUBHOIO MIpenapara;

—  paccuMThIBaTh UHANBUAYAIbHBIN PUCK Ha OCHOBE CTATUCTUYECKUX JAaHHBIX.

Braoems:

—  METOJUKOM YKpYMHEHHOM OLIEHKH 3KOJOr0-3KOHOMHUYECKOro yiuepba OT 3arps3HeHus
OKPY’KaIOIIEeH cpeibl MPEAIPUITHEM.

3 Kpartkoe coaep:xanue TUCUMILIHHbBI

Pasoen 1. Toxcuxonocus u xumuyeckuil puck.

HUctounuku cyniecTBOBaHUA *KW3HM Ha 3emuie. KpyroBopoThl BEMIECTB B MPUPOIE
(OMOTEOXUMUYECKUE TTHKITBI).

daxkTopsl BpenHOro Bo3aeicTBust. Oco00e MeCTO XUMUUECKUX HAYK B OTTMICAHUH BPETHOTO
BO3JICUCTBUS. YUECHHUE O BPEIAHOM JICHCTBUM BEILIECCTB.

Toxkcukomorusi. HampaBnenuss Tokcukoyiormv. Bpemanoe  BemiecTBo.  IddeKTh
BO3JICHCTBHUS BEIIECTB: KCEHOOMOTHUKH, 3aMEHSIEMbIE BEIIECTBA. TOKCHYHOCTh U OMACHOCTb.
Knaccudukanms Bpennsix Bemects. LDso, LCso. KpuBas «103a — adpex». Mexanuszm aercTBus
BpeAHBIX BeulecTB. Pa3bl BO3IEUCTBUS BPEIHBIX BEIIECTB.

Toxcuxometpus. [Toporosast u 6ecrioporoBasi KoHuenuu. I'omeocras. OOpaTHas CBA3b.
TosepaHTHOCTS.

IAK. TTAK .., TIAKwp., TAKp 5., BAK,5., TIIKs, TIIK, x., BITK, XTIK, BII.

DOMITMPUYECKHE MpaBUiIa OLEHKH TOKCUYHOCTH coenuHeHuil. OCOOCHHOCTH TTOBTOPHOTO
BO3/ICIICTBUS BPEAHBIX BEIIECTB: ajanrtanus, kymyuanus. Cencubunuzanus. KomOuHnpoBanHoe
JIEMCTBHE BPEIHBIX BEIIECTB: CyMMAIlUs, CHHEPTU3M, aHTarOHU3M.

XHWMHMYECKHE OINMACHOCTU. XHMHUYECKHE OIACHOCTH HOBBIX TEXHOJOrni. OmnacHOCTH
HAaHOTEXHOJOTHM. J[eMCTBUS IO CHUKEHUIO XUMAYECKOTO PUCKA.

Pazoen 2. Honusupyrowee uznyuerue u paouayuoHHulli puck.
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Knaccudukanms wsnydennit. Knaccubukanus HOHU3MPYIOMUX W3TydeHuid. Hyxmmn.
N3oronsl, u300apel, n30TOHBL. PamnoakTuBHOCTH. CTaOWIbHBIE U PAaAMOHYKIUABL. VCTOYHUKH
pamTuoHYKIMAOB. PanumoakTuBHBIA  pacmaa. Tumbl  paguoakKTUBHOTO — pacmnaja. 3aKoH
PaAMOAKTUBHBIX CMELIEHUN (IpaBWio paguoakTuBHbIX cMmemeHuil Cogmun u  dadnca).
PannoaktuBHbIe pssl. [IpoHMKarONIas CIOCOOHOCTh HOHU3UPYIOMINX U3TyUCHUM.

3akoH paauoakTuBHOro pacnazga. [locrossHuas pacnana. Ilepuon nomypacnana. Cpegnee
BpeMsl KU3HU. AKTUBHOCTb.

Jlenenue spep. SnepHele LenHble peakuuu. SnepHelii B3pbIB. Kputnueckas macca.
[Topakaromue GhakTOpsl SASPHOTO B3pbIBA. SnepHbIit peakTop. [IpupoaHbIil sACpHBINH peakTop B
Oxn0. AtomHast snekTpoctanius. Dpdexr BaBunosa — UepeHkona.

DddekTsl TUCTBUS HOHU3UPYIOMKX U3TydeHud. [lormomennas 103a. DKCIO3UITMOHHAS
no03a. DKBUBaJEHTHas 103a. DddekTuBHas dKBUBaJeHTHas no03a. KomnekTuBHas 3¢ ¢dexTuBHas
SKBUBAJIEHTHAasA 03a. [IpenensHo nomyctumas nosa.

Paszoen 3. Ananuz puckos.

VYcroitunBoe pasButHe W Oe3omacHOCTh. OmacHOCTh. TaKCOHOMHSI OMACHOCTEH.
Knaccudukanuss puckos. Ilpuponuenii puck. TexHOreHHbI pucK. PanuanuoHHBIH pHCK.
Xumuyeckuid puck. OCHOBHbIE TPUHIIMITBI OLIEHKH PUCKA BO3JICHCTBUA XUMUYECKUX COCTMHEHUH.
XUMHUYECKUH KAHLIEPOT€HHBIM pUCK. XUMUYECKUN HEKAHLIEPOT€HHBIA PUCK.

Knaccudukanus ypoBuerr pucka. llemeBoit puck. KonmdecTBeHHBIE METOIbI aHAIHM3a
pucka. JlepeBo coObiTuii. JlepeBo 0TKa30B.

NunuBunyaneubiii puck. KosnektuBHbld puck. ConuanbHbld pHCK. [loTeHUIHMaNIbHBIN
TeppUTOpUATBbHBIN pruck. @oHOBEIN puck. Konnenmus adcomtotrHo# 6e3onacHocTu. KoHnenmus
npuemiiemMoro pucka. KpymnHele TexHoreHHble KatacTpodbl. OleHKa, aHalW3 U YIpaBIeHHE
PHUCKOM.

4 O0beM yueOHO# JUCHUIIJIMHBI

Bup yuye6Hoii padoTbi 3E Oﬁbengil:;.u:mﬂnnbgap‘ -
O01masi Tpy10eMKOCTh JUCHMIIIIHHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jleknuu 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPaKTUIECKON TOATOTOBKH 0,44 16 12
CamocTosiTesibHasi padoTa: 1,12 40 30
KoHTakTHas camocTrosiTenbHas paboTa 0,2 0,15
CaMOCTOSITETbHOE U3YUYEHHUE PA3/ICIIOB 1,12 39.8 20.85
JUCHUTIITUHBI
Bua uTOroBoro KOHTpoOJIf: 3auer

AHHOTaNUA padoyeil MPOrpaMmbl IUCHUNIHMHBI
«IIpuponomnob3oBaHue»

1 Heab aucuunaIuHbl — GOPMUPOBAHKE Y CTYICHTOB CHCTEMHOTO MBIIIUICHUS B 00JIACTH
M3Y4YEHUs B3aUMOJCHCTBUS 00IECTBA U MPUPOJIbI, 0OCCTICUMBAIONIETO KOMIUIEKCHBIM MOIX0 K
aHanmu3y NpoOJjeM COBPEMEHHOI'O MPHPOJIONONIB30BAHMS C MO3ULUN HACOIIOTHH YCTOMYUBOTO
pazButus. CTpyKTypa IUCHMUIUIMHBI OTPaXaeT KOMIUIEKCHOCTh, MEXIUCUUIUIMHAPHOCTh U
MHOT'OIINIAaHOBOCTH HpOGHeM HpI/IpOI[OHOJIBSOBaHI/IH U IToAXO0I0B K UX pemeHmo Ha COBpeMeHHOM
JTare.

2 B pe3yabTaTe H3ydyeHHUs JTUCUMILIMHBI 00y4AIOIIMIACH 10JI/KEH:

Obaaoams ClieNyIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VK-1.1, YK-1.2, VK-1.3, YK-8.1, YK-8.2, YK-8.3, IIK-3.1, IIK-3.2, TIK-3.3, TIK-4.1, IIK-
4.2, 11K-4.3.
3uamo:
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— OCHOBHBIE 3aKOHOMEPHOCTU (PYHKIIMOHUPOBAHUS T'€OCUCTEM U (DAKTOPBI, OMPEIEIISIOIINE
BO3MOXXHOCTh MCTIOJIh30BaHUS M IEGHHOCTh MIPUPOIAHBIX PECYPCOB;

— OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOOTHOIICHHA YEIIOBEYECKOTO OOINeCTBa W MPHUPOJHI,
npo0yieMbl M OCHOBHBIE TEHJIECHLUMU STHUX B3aUMOOTHOILIEHUII HA COBPEMEHHOM JTare
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

— TpPUYUHBI M COJEpXKAHHE COBPEMEHHOTO J3KOJOTHYECKOTO KpH3HUca, reorpaguieckoe
pacnpeeneHre ero NposiBJIeHU, UMeTh MPECTaBIECHUE O My TsIX BBIXOAA;

— KJacCU(pUKalUU TPUPOJHBIX  PECypcoB, UMETh MpEACTaBIEHUE O MPUHIUIAX
pecypcoobopoTa U CUCTEMHOM aHalIN3€ PECYpPCHOTO MOTEHIMANIA TEPPUTOPHH;

— colepkaHue reorpapUUecKuX, OSKOJOTHYECKHX, TUTHCHHUYECKUX, TEXHOJIOTHUYECKUX,
SKOHOMMYECKHUX, PABOBBIX ACIIEKTOB OXPaHbl OKPYKAIOIIEH CPeIbl.

Ymemn:

— TPHUMEHSTH MMOJTYYCHHBIE 3HAHUS B OO0JIACTH TPHUPOJONOIH30BAHUS B IMPOIECCE M3yUEHUs
OCOOCHHOCTEHl  MPUPOJHBIX M  HM3MEHEHHBIX  YEJIOBEKOM JIaHAMA(PTOB  pa3HbIX
reorpaMuECKUX PErHOHOB;

—  paccMarpuBaTh KOHKPETHBIC TMYTH PEUICHHS MPOOJIeM OXpaHbl MPUPOIBl B Pa3TUYHBIX
reorpaUuECKUX ¥ SKOHOMHYECKUX YCIOBHSIX;

— TPUMEHSATHh T[IOJYYCHHBIE JaHHbIE B TIpoIecce MalbHEWIedl yueObl, NpuU U3YYCHUU
npodecCuoHaNBHBIX U MPOQYUIBHBIX TUCIUIUINH, U B OyIyLIel MPaKTUUECKON e TEIbHOCTH.

Braoemy:

—  0a30BBIMU TEOPETHUCCKUMHU 3HAHUSIMH B 00JIACTH MPUPOIOIOIb30BAHHS,

—  MeTOoJaMH WACHTU(UKAIIMH JTOKATBHBIX YKOJIOTHYECKUX MPOOIEM, OIEHKH UX 3HAUUMOCTH U
CTETEHH OCTPOTHI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue, ocnosnvie nonamus.

Hcxonnple TOHSTHS: TNPUPOAA, OKpYXKaromas cpeaa, oOXpaHa MPUPOABI, OXpaHa
OKpYXaroIie cpeabl, MPUPOJIONOIb30BaHUE, 3KOJOTUS. OKOJOTHYECKHe, reorpaduueckue,
HYKOHOMUYECKHUE, FOPUINICCKIE, TEXHUUECKHE U TUTUECHHYECKHUE ACTIEKThI IPUPOAO0NOIE30BaAHNS.

Pazoen 1. Ilpupoodononv3zosanue.

1.1. OcHOBHBIE 3Tanbl Pa3BUTUS IPUPOIONOIH30BAHUS.

VYuenue B.UM. Bepnanackoro o Omochepe. Ilpupomomnonp3oBanue ITOWHIYCTPUATBHBIX,
WHAYCTPHAIBHBIX M MOCTUHIYCTPHAIBHBIX OOIIECTB. BUIBI PUPOIONOIH30BaHUS: PECYPCHBIC
(3emuiernonb30BaHle, HEIPOINOJb30BaHUE, BOJOMNOJB30BAHUE, JIECONOJB30BaHUE W [p.);
dbyHKIIMOHATbHBIE (TIOMCKH, pa3BelKa, JJ00bIYa, 3aroToBKa, IMepepadoTKa, MPOU3BOACTBO,
noTpeOaeHue, pacpeaeeHue, YTUIU3aus | JIp. ).

[lonsTHE  TPaAMIIMOHHOTO  MPUPOAOINONBE30BaHUA.  CHCTEMBl  TPAAHIIMOHHOTO
npupoonoas30Banus B Poccun.

OcHOBHBIE 3Tallbl MPUPOAOINOIB30BAHUS, CBSI3aHHBIE C WCIOJIb30BAaHUEM Pa3HBIX
MCTOYHUKOB SHEPrUH. ODBOJIONUS MaTepuaibHOro oOMeHa MEXIy OOIIEeCTBOM W IMPUPOAOH.
TenneHIMM B W3MEHEHHH OTHOIIEHHsS K mpupone. CoOBITHS HOBEWIEro BpeMEeHH B cdepe
MPUPOIONOIL30BaHUs (HAYYHO-TEXHUYECKUN MPOrpecc, U3MEHEHUs! B KauecTBE OKpYKarolen
cpenbl).

[Ipupongonosib30BaHME KaK CUCTEMa YEJIOBEYECKOW NEATeIbHOCTH, BO3JACHCTBYIONIEH Ha
OKPY’KaIOIIYIO Cpeay.

1.2. buocdepa u ee cocTaBsronIUE.

OcHoBHble IOHATHA. brocdepa kak camoperynupyemMasi i caMOpa3BUBAIOINASCS CUCTEMA.

[IpencraBnenre 06 OrpaHUYEHUM YHUCICHHOCTH YEJIOBEUECTBA B CBSI3U C IpelelaMu
emMKocTu 6nocgepsl. PazHooOpasue THIIOB 9KOCUCTEM B IPOCTPAHCTBE OMOCPEPHI U ee YacTel Kak
yCIIOBUE COXpPaHEHHs paBHOBECHsI. DKOCUCTEMBI M MECTO B HUX 4esioBeka. Hecyias cnocoOHOCTh
IKOCHCTEM; ONyCThIHIBAaHKE, 00€3/IeCeHUE U IPYTHE SIBICHUS UX JeTPaJIalliu.
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BunoBoe paszHooOpasume OWOJIOTMYECKMX BHAOB KaK YCJIOBHE HOPMaJbHOTO
(GYHKITMOHUPOBAHMS U PA3BUTHSI DKOCHCTEM. HeraTuBHBIC TIOCTIEACTBHSI YMECHBIIICHUSI BUIOBOTO
pazHooOpa3usi.

Pasoen 2. Ilpupoono-pecypcuoviii nomenyuai.

2.1. IlpupoaHbie pecypchl U PECYPCHBIE IIUKIIBI.

[MonstTne u xnaccuduKaMy TPUPOTHBIX pecypcoB. Knaccudpukanuum MTpUPOIHBIX
pecypcoB IO HMCTOYHUKAM W MECTOMNOJIOKEHUIO, THUIOJOIMYECKOMY U  XO3SICTBEHHOMY
NPUHIUIIAM U OTHOCUTEJIbHOW BaXXHOCTHU. YacTHbBIE U MHTErpajbHble pecypchl. McuepmaemMocTs,
BO300HOBHMOCTb, BOCIIOTHUMOCTb U 3aMEHUMOCTb PECYPCOB.

IIpuponHo-pecypcHblid  noreHuuan. Ilytm  coxpaHeHus  IPUPOJHO-PECYPCHOTO
MOTEHIMAA.

[IpuHUKIIBI 1 METOBI PAlMOHATIBLHOTO MCIIONIB30BAHWE U BOCIPOU3BOACTBA MPUPOIHBIX
pecypcoB. DJKOHOMUYECKHE U 3KOJIOTMYECKHUE aCIEeKThl OLIEHKU PUPOIHBIX pecypcoB. Kateropuu
3amacoB IMOJIE3HBIX HCKOMaeMblX. ['eoornueckue M 3KOHOMHYECKHE ACMEeKThl MHUHEpaIbHO-
CBIpHEBOI MpoOembl. [IpUHIINIT TUIATHOCTH UCTIOIB30BAHUS TPUPOIHBIX PECYPCOB.

PecypcHbie UKL, UX KTacCU(UKAIIHSL.

2.2. CyniHOCTh ¥ MPUHILMIIBI TEPPUTOPUATIBHOTO TPUPOIONOIB30BAHUS.

Otpaciu npupoIONOJIb30BAaHUS U UX pPa3MEUIEHHWE B 3aBUCUMOCTU OT MHPUPOAHBIX M
COLIMAIbHO-3KOHOMUYECKUX YCI0BUH. ONTUMAIBHOE COYETAaHNE HHTEHCUBHBIX M SKCTEHCUBHBIX
oTpaciel Kak IPUHIUMI TePPUTOPUATILHON OpraHU3alMi TPUPOAOIIOIH30BAHHUS.

@opMbl  TEPPUTOPUAIBHON CTPYKTYPhl M YPOBHU TEPPUTOPUATIBHOW OpraHu3aluu
MPUPOJIONOIB30BaHUS. TUIIBI PETHOHATBLHON OpraHu3aluK TPUPOJONOIb30BaHMs, PernoHaibHbIe
9KOJIOrO-pecypcHble MPoOIeMbl IPUPOIOTOIB30BaHUS M UX KapTorpadupoBaHUE.

Pasoen 3. Ilpobremvl payuonanrbHo2o RpUpoOOnonb3068aHUSL.

3.1. [TocnencTBust BO3ACHCTBUIN HA OKPYKAIOIIYIO CPEY.

IIporiecchl aHTPONOTEHHOTO BO3JACHCTBHS Ha Ouochepy Ha TI00aJbHOM YpOBHE,
pErMoHaNbHOM U JIOKAIbHOM MaciiTabax. Pa3nuuus ¥ B3aMMO3aBHCHMOCTbH ATHX IPOLIECCOB.
I'mobGanbHBIE, perHoHaNbHBIE U JIOKATBHBIC KOJIOTHYECKUE MPOoOIeMbl. VIcTopust 1 IPUYUHBI UX
BO3HUKHOBeHUs. [yt pemrenus.

3.2. DKOJIOTUYECKNE KPU3UCHI.

DKOJOTHYECKHE KPU3UCHI MPOIUIOr0 U UCTOPUS OCMBICICHUS 3KOJOTUYECKUX MPOOIIEM.
Ponb sxonornueckux Kpu3ncoB MPOLUIOro B UCTOPUUECKOM Tpoiiecce. KpaTkas uCTopusi oXpaHbl
npupoasl B Poccun. CoOBpeMEHHOE COCTOSIHUE KaueCTBA OKPYKAIOIIEH CPEIbI.

MecTo u posib HayKH, KyJbTyphl 1 00pa30BaHUs B PUPOIOTIOTH30BAHIH.

3.3. OCHOBBI 3aKOHOAATENBCTBA B 00IACTH MPUPOIOIIOIH30BAHUS.

Cucrema 3KOJOTHYECKOTO MPHPOJHOTO 3aKOHOJATENbCTBA. JKOJOTHYecKass (QyHKIUs
rocyaapcTsa u rnpaBa. CyObeKkT, 00BEKT U MPEeAMET 3aKOHOAATEIbHOT0 MPUPOI00XPAHUTEIHHOTO
npaBa B P®. OcHoBHBIe pasnmensl 3akoHa «O0 oxpaHe oOkKpyxaromeil cpeab». [IpaBoBoe
obecrieueHne K0JIOruIeckoro KoHTpossi. CorpynauuectBo Poccuiickoit deaepanuu ¢ JpyrumMu
CTpaHaMu B 00JacTH MpUPOOINONb30BaHus. OCHOBHbIE HOPMATUBHO-TIPABOBBIC JOKYMEHTHI 110
HCIIOJIb30BAHUIO TPHUPOJHBIX PECypcoB U OXpaHe oOkKpyxkaromei cpenpl. Cioyxxba oxpaHbl
OKpyKaro1eu cpensl PO.

MexayHapoaHble NpPaBOBbIE HOPMBI, KOHBEHI[MM W COIJIAIICHMS [0 HCIIOIb30BAHUIO
NPUPOTHON cpenbl U pecypcoB. MexayHapOoIHbIE OpraHU3alMy U IPOrPAMMBI 0 KOOPAUHALIUN
JIEATEIBbHOCTH TOCYIAPCTB M0 OXpaHE OKPYIKAOIIECH Cpeabl U PAllMOHAIIBHOMY HCIOJIB30BAaHUIO
MPUPOTHBIX PECYPCOB.

4 O0beM yueOHO# JUCUHMIIJIMHBI

Bup yue6Hoii padoTbi 3E Oﬁbexlf:;flfnﬂnnb;ﬂp. .
O01masi Tpy10eMKOCTh JUCUMIIIIMHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32 24
Jleknun 0,44 16 12

156



[Mpaktuueckue 3ansatus (I13) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUIECKON TOATOTOBKH 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
KoHTakTHasi camocTosATebHas paboTa 0,2 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3AEIOB 1,12 39.8 29,85
JUCIUILIMHBI
Buja uToroBoro KOHTpoOJIs: 3auer
5.4 llpakTuka

AHHOTANUA padoyeil MPOrpaMMbl Y4eOHOH NPAKTHKU: 03HAKOMUTEIbLHON NPAKTHKHU

1 IMeap yuyeOHON NPAKTHKH: O3HAKOMMTEJIBHOH MNPAaKTHKH (xanee —
03HAKOMMHTEJIbHASI MPAKTUKA) — TIOJy4YeHUE CTYJCHTaMU OOILMX MpeACTaBIeHUN 00 OCHOBHBIX
nepeienax TEXHOJOTHMH BBICOKOTEMIIEPATypHBIX (YHKIMOHAIBHBIX MaTepuasioB (BDOM),
3HAKOMCTBO C pa0OTON MPEANPUATHN U TEXHOJIOTHIECCKUX JTMHUHN 110 M3TOTOBJICHHUIO U3ACIIUNA U3
ITHX MAaTepHalioB, a TaK)Ke IMOJYYCHHE MEPBUYHBIX MPO(EeCCHOHANBHBIX YMEHUN U HaBBHIKOB
IyTEM CAMOCTOSITEILHOIO TBOPYECKOIO BBINOJHEHUS 3a/ad, MOCTABJICHHBIX MPOrpaMMONn
MIPaKTUKH.

2 B pe3yabTaTe NpOX0KACHUS 03HAKOMHUTEIbHON NPAKTHKH 00yYAIOIIMACSI 10JI7KEH :

Obaaoams crefyOmUMUA KOMIETCHIIMSIMU U HHAUKATOPAMH UX JOCTUKCHUS:

VYK-1.1, YK-1.2, VK-1.3, YK-2.1, Y¥K-2.2, VK-2.3, VK-3.1, YK-3.2, VK-3.3, VK-4.1,
VK-4.2, YK-4.3, VK-5.1, YK-5.2, VK-5.3, VK-6.1, YK-6.2, YK-6.3, YK-7.1, YK-7.2, VK-7.3,
YK-8.1, VK-8.2, YK-8.3, V¥K-9.1, VK-9.2, VK-9.3, VK-10.1, YK-10.2, YK-10.3, VK-11.1,
VK-11.2, VK-11.3; OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK-9.1,
OIIK-9.2, OIIK-9.3, OIIK-10.1, OIIK-10.2, OIIK-10.3, OIIK-11.1, OIIK-11.2, OIIK-11.3,
OIIK-12.1, OIIK-12.2, OIIK-12.3, OIIK-13.1, OIIK-13.2, OIIK-13.3, 14.1, OIIK-14.2,
OIIK-14.3; [IK-1.1, [IK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, I1K-3.2, T1K-3.3, [1K-4.1,
[1K-4.2, TIK-4.3.
3nams:

— ocHOBHBIE Bl BOM u u3niennii Ha MX OCHOBE;

—  OCHOBHBIE CITOCOOBI M TEXHOJOTHYECKHUE IMapaMeTphl Tponu3BoAcTBa BOM u usznenuii Ha ux
OCHOBE;

—  TIOPSJOK MPOBEACHUS U 00ECTICUeHUSI HAYYHO-UCCIISIOBATETLCKUX Pa0OT C HUCIIOIH30BAHHEM
COBPEMEHHBIX TEXHOJIOTHUM.

Ymemy:

—  ONpEeAeIIATh BUJA U Ha3HAYEHUE OCHOBHBIX arperaroB JJisl npou3BoacTBa BOM u uzaenuit Ha
UX OCHOBE;

—  OCYIIECTBJIATH MTOUCK, 00PaOOTKY M aHAIIN3 HAYYHO-TEXHUYECKOW nH(OopMaIuu mo npoduito
IIPOMICHHOM IIPAKTHUKH, B TOM YHUCJIE C IPUMEHEHHUEM Internet-rexHoioruii;

Bnaodemp:

—  KOMIUIEKCOM MEPBOHAYAIBHBIX 3HAHWW U MPEJICTaBIeHUN 0 Tpou3BoicTBe BOM u uzgenuit
Ha UX OCHOBE;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIEIOBATEIbCKONW JEATENBHOCTH TO MPO(UITIO
M3y4aeMoil mporpamMmbl OakanaBpuaTa;

—  HAaBBIKAMHU H3JI0)KEHMS IIOJYYEHHBIX 3HAaHUU B BUAE OTYETA O MPOXOKIACHUU IPAKTUKH,
ONMUCAHUsl HMCXOJHBIX MAaTEPHUAIOB, TEXHOJOIMYECKONM CXEMBbI IMPOU3BOJICTBA, KOHTPOJIS
Ka4yeCTBa FOTOBOM MPOJYKLUH.

3 Kpartkoe cogep:xaHne 03HAKOMHUTEIbHON NPAKTUKHU
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Pazoen 1. O3HaKoMIICHHE ¢ UCTOPUEH TTPOU3BOCTBA CHUIMKATHBIX MATEPHAIIOB U U3ICTHI
Ha UX OCHOBE, IPUPOJHBIMU MaTepUalaMi, UCIIONIb3yEMBIMU JUIS ATUX 1ienel. O3HaKOMIIEHUE ¢
OCHOBHBIMH TEXHOJIOTUYECKMUMH CTaIusIMA M croco0amMu mpousBojactBa BDM, cpoiicTtBamu
u3lenuii W OO0NacTAMM WX TMpUMEHEHHs. [IpUHIMNUANbHAS TEXHOJIIOTHYECKas cxema
MIPOU3BOJICTBA MPOAYKIIUH.

Pa3zoen 2. OcHOBHBIE TPOU3BOICTBEHHBIE NTPOLIECCH] B COOTBETCTBUH C TEXHOJIOTUYECKOM
cxeMol npennpusTus. KOHTposap kauecTBa rOTOBOM MPOAYKIUH.

Pazoden 3. Cucremaruzanusi MaTepuana, NOATOTOBKa oTdera. (OO000meHue wu
CHUCTeMAaTH3allisl JaHHBIX IO TEXHOJOTMU MPOU3BOJCTBA, MPUMEHSIEMOMY OOOpYI0BaHUIO,
BBIMTYCKaeMOH MPEANPUATHEM MPOAYKIIUU, METOAaM M (popmMaM KOHTpostst poaykiuu. [Towuck u
cbop HepocTarouMx AaHHbIX. O3HAKOMIIEHHE C MEPCIEKTUBHBIMU HayYHBIMU pa3pabOTKaMu B
obOmactu co3nanuss u npumeHeHuss BOM. [locemienune HayuyHbIX Jaboparopuit kadeap u
3HAKOMCTBO C OpraHm3aiuerdl paboThl B HCCIIENOBaTENbCKOW Jaboparopun. IlomroroBka u
HaIMCaHUE OTYETA.

KonkpeTtHoe coneprkanue yueOHOM MpaKTUKU ONpeAeNsieTcs] HUHIAUBUYaTbHbIM 3aJaHUEM
00yyYaromerocsi ¢ y4eToM HHTEPECOB M BO3MOXKHOCTEW Kadeapbl MM OpraHu3alyu, IJie OHa
npoBoautcsa. UHauBKayanbHOE 3a1aHKe pa3pabaThiBaeTcs Mo NpoQuiiio H3ydyaeMoi MporpaMmmbl
OakanaBpuaTa ¢ y4eTOM TEMAaTHKH BBIITYCKHOM KBaTU(UKAIIMOHHON paOOTHI.

4 O0beM 03HAKOMUTEIbHON MPAKTUKHI

Buj yueOHoit padoThl Obnem npakTiin
3E Axkaj. 4 AcTp. 4

O01masi Tpy10eMKOCTh PAKTHKH 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,33 48 36
[Tpaktuueckue 3ausatus (113) 1,33 48 36
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 1,33 48 36
CamocrositesqbHasi padora (CP): 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
CaMocTOATEIbHOE OCBOCHUE 3HAHUMN, YMEHUN U 1,67 50.4 44.7
HAaBBIKOB 10 MPOTPAMME MPAKTUKHI ’ ’
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 1,66 59.4 44,7
Bua kouTposs:

Bua uTOroBoro KOHTpoOJIf: 3adeT ¢ OEeHKOH

AHHOTanus pado4yeil NPorpaMMsbl NPOU3BOACTBEHHON NMPAKTHKHU: TEXHOJIOTHYECKOMN
(MPOEKTHO-TEXHOJIOTHYECKOI) MPAKTUKHI

1 Ileap mNpPOM3BOACTBEHHOM MNPAKTHKH:  TEXHOJOTHYeCKOH  (MPOEKTHO-
TeXHOJIOTHYeCKOM) NPAKTHUKH — [IOJyYeHHE CTYJCHTaMHU OOIIMX NPEICTAaBICHNUI O IMPUHIMIIAX
IMPOCKTUPOBAHUA U OpraHu3aluu ACATCIbHOCTH Hpe,Z[HpI/ISITI/Iﬁ U TEXHOJIOTUUECKHX JIMHUU II0
W3TOTOBJICHUIO M3JICTTUH M3 BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MarepuaioB (BOM), a
TaKXKe TMOJIy4YeHHE UMM NpOPECCHOHATBHBIX YMEHHH M HAaBBIKOB IMYTEM CaMOCTOSTEIBHOTO
TBOPYECKOTO BBIITOJIHEHHUS 33144, TOCTABJICHHBIX IIPOrPaMMON MTPAKTUKH.

2 B pesyabTraTe NPOM3BOACTBEHHOH NPAKTHKH: TEXHOJOTMYeCKOH (IMPOEKTHO-
TEXHOJIOTUYeCKOil) MPAKTHKH MPAKTHKH 00y4al0NIUiiCA 10JIKEH:

Obnadamye CleAyOMMMA KOMIIETEHIIMAMHU ¥ UHIMKATOPAMH UX JTOCTHUKECHUS:

VK-1.1, YK-1.2, VK-1.3, YK-2.1, Y¥K-2.2, VK-2.3, VK-3.1, Y¥K-3.2, VK-3.3, YK-4.1,
VK-4.2, VK-4.3, VK-5.1, YK-5.2, VK-5.3, VK-6.1, YK-6.2, YK-6.3, YK-7.1, VK-7.2, VK-7.3,
YK-8.1, VK-8.2, YK-8.3, VK-9.1, VK-9.2, VK-9.3, VK-10.1, YK-10.2, YK-10.3, VK-11.1,
YK-11.2, VK-11.3; OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK-9.1,
OIIK-9.2, OIIK-9.3, OIIK-10.1, OIIK-10.2, OIIK-10.3, OIIK-11.1, OIIK-11.2, OIIK-11.3,
OIIK-12.1, OIIK-12.2, OIIK-12.3, OIIK-13.1, OIIK-13.2, OIIK-13.3, OIIK-14.1, OIIK-14.2,
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OIlK-14.3; [IK-1.1, TIK-1.2, T1K-1.3, [1K-2.1, TIK-2.2, T1K-2.3, [1K-3.1, TIK-3.2, T1K-3.3, [1K-4.1,

[1K-4.2, TIK-4.3.

3nams:

— TIPUHLMIBI YIPaBJIEHUS OCHOBHBIMH TEXHOJOTHYECKHMMH IPOIIECCaMU IMPOMBIIIJICHHOTO
IIPOU3BO/ICTBA;

— TOPUHLMIBL  pa3MEIIEeHUs, pPEeKUMbl (QYHKIMOHHPOBAHUSA, PETJaMEHT U  MOPSAOK
00CITy’)KHBaHUSI OCHOBHOT'O TEXHOJIOTHYECKOTO 000PY0BAHMS.

Ymemn:

—  BBINOJHATH OCHOBHBIE TEXHOJOTMYECKHE PAaCyeThl NMPU MPOCKTUPOBAHUM W OpraHU3alUd
npousBoacTtea BOM;

—  WUCHOJB30BaTh HOPMATHUBHBIE JOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3AIMU U CEPTUPUKALNUN
TEXHOJOTMYECKHX MPOIIECCOB, MPOTYKTOB U U3JIEIUA, DIEMEHTHI 9dKOHOMUYECKOTO aHAJIN3a B
MPaKTUYECKOU JIeATEIbHOCTH.

Bnaoemp:

— HaBblKaMU pabOThl C HAYYHO-TEXHMYECKOH, CHpPaBOYHON JUTEPATypoOll U 3JIEKTPOHHBIM
pecypcaMu Mo TEOPETUUYECKUM U TEXHOJIOTHYECKUM acIieKTaM IpousBoacTea BOM;

—  CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKUH MPOLIECC B COOTBETCTBUU C
peraamMeHToM;

—  HaBbIKaMU U3JI0KEHUS MOTYYSHHBIX 3HAHUM B BUJIE OTYETA O MPOXOKICHUU MPAKTUKH.

3 Kpartkoe cogep:xaHue TeXHOJOTMYECKOH MPAKTHKH

Pa3zoen 1. O3HaKOMJIEHHE C TEXHOJIOTHEHN MPOU3BOJACTBA U CTPYKTYPOM MPEAIPUSITHS 1O
npou3BoAcTBYy B®M. OOmas xapakrtepuctuka mupeanpustus. HomeHkmarypa u 00bEeMbI
BBIITyCKaeMoM mpoaykiuu. Meron mnpousBojctBa. CTpyKTypa MNpeAnpUsITHS, OCHOBHbBIE
MIPOU3BOJICTBEHHBIE 11€Xa U OTIEJICHUS.

Pa3zoen 2. I3ydeHne OCHOBHBIX TEXHOJIOTHYECKUX MPOIECCOB, MMAPAMETPOB U METOJIOB UX
peryJiupoBaHusi Ha KOHKPETHOM MPEeANpUITHH 1O Mpou3BoAcTBY BAOM. OcHOBHBIE mapaMeTpbl
MIPOU3BOJICTBEHHBIX MPOIIECCOB U PAOOTHI TEXHOJIOTUYECKOTO 000py10BaHUS. MeToAbl KOHTPOJIS
Y YIPABJICHUS TEXHOJIOTUYECKUMHU MPOLECCaAMHU.

Pazoen 3. Cucremarmsanus wmarepuaia, NOATOTOBKa oTdera. OO0o00meHne u
cUCTEeMaTu3alusi JaHHBIX 10 CTPYKTYpe, TEXHOJIOTMH TPOU3BOJCTBA, MPUMEHIEMOMY
obopynoBanuto. [lorck u coop HenocTaromuxX AaHHbIX. [loAroToBKa U HamMcaHue OTYeTa.

KoHnkpeTtHoe conepxkanue yuaeOHOM MPaKTUKK OMPEACIIIeTCsS HHAUBHIYaIbHBIM 3a/IaHuEeM
0o0yJarolerocsi ¢ y4eToM HMHTEPECOB M BO3MOXKHOCTEH Kadenpbl WM OpraHu3aluu, TIe OHa
npoBoauTcs. UHIUBUyanbHOE 3a1aHKe pa3padaThiBaeTcs MO MPOQUIII0 H3ydaeMOi MPOTrpaMMbl
OakanaBpuaTa C y4eTOM TEMbI BHIITYCKHOW KBaTU(MUKAITMOHHOW PaOOTHI.

4 O0beM TeXHOJIOTHYeCKOil MPAKTHKH

Bup y4yeoHoii padoThI Obnem npakTikn
3E AKkana. 4 AcTp. 4
OO0masi TpPyA0eMKOCTh NPAKTHKH 6,0 216 162
KonTakTHasi padboTa — ayIMTOpPHbIE 3AHATHS: 2,67 96 72
[Tpaktuueckue 3ansaTus (I13) 2,67 96 72
B TOM 4YHCJIe B (hopMe IPaKTUIECKON TOATOTOBKH 2,67 96 72
CamocrositesbHas padora (CP): 3,33 120 90
KoHnTakTHas camocTrosiTenbHas paboTa 0,4 0,3
NunuBuyaapHOE 3a1aHUE 32 24
CaMocTOATEIbHOE OCBOCHUE 3HAaHUMN, YMEHUN U 3,33 7.6 65.7
HAaBBIKOB 10 MPOTPAMME MPAKTUKHI ’ ’
B TOM 4ucCJIe B OpMe NPAKTUYECKON MOATOTOBKU 119,6 89,7
Bua uTOroBoro KOHTpoOJIf: 3a4deT ¢ OLEHKOM
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AHHOTaNUA padoyeil MpOrpaMMbl NPOU3BOACTBEHHON MPAKTHKM:
IKCIIYATAUMOHHON MPAKTHKHA

1 Ieapr NMpoOU3BOACTBEHHON NPAKTUKHU: IKCIUIyaTAMOHHOW NPAKTHKH (najiee —
IKCILTYaTAIMOHHAST TMPAKTHUKA) — TOJy4YeHHe TNPOodEeCCHOHATBHBIX YMEHHUW H OIbITa
npohecCHOHANBHOM JIeATENbHOCTH MMYTEM CaMOCTOSITEIbHOTO TBOPUYECKOTO BBIMIOJHEHUS 3ajad,
[IOCTaBJICHHBIX IIPOrPaMMOM IPAKTUKH

2 B pe3yabrare NPOXOKAECHUSA IKCIUIYAaTAIMOHHOM TNPAKTHKH 00y4arouiuiics
HOJIKEH:

Obaaoams cliefyOMUMA KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHUS:

VK-1.1, YK-1.2, VK-1.3, YK-2.1, Y¥K-2.2, VK-2.3, VK-3.1, YK-3.2, VK-3.3, VK-4.1,
YK-4.2, YK-4.3, VK-5.1, YK-5.2, YK-5.3, VK-6.1, YK-6.2, YK-6.3, YK-7.1, YVK-7.2, YK-7.3,
YK-8.1, VK-8.2, YK-8.3, VK-9.1, VK-9.2, VK-9.3, VK-10.1, YK-10.2, Y¥K-10.3, VK-11.1,
YK-11.2, YK-11.3; TIK-1.1, I1K-1.2, TIK-1.3, [IK-2.1, T1K-2.2, TIK-2.3, [1K-3.1, T1K-3.2, [IK-3.3,
[1K-4.1, TIK-4.2, T1K-4.3.
3nams:

—  TOPUHLMIBI MPOEKTUPOBAHUS TPEANPUSITUN, TEXHOJOTHYECKHX JIMHUN MO MPOU3BOJCTBY
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MaTepuasioB (BOM);

—  TEXHOJIOTMYECKHE MPOIECCHl, MPUHIUIHAIBHYIO TEXHOJOTUYECKYIO CXEMY MPOU3BOJICTBA U
OCHOBHOE TEXHOJIOTHYECKOEe OOOpYyJOBaHUE, HCIONb3yeMoe B TNpou3BojcTBe BDOM;
OPraHU3ALMOHHYIO CTPYKTYPY IPEANPHUSATHI 11O NMPOU3BOACTBY BOM.

Ymemn:

- BBINIOJIHATh  IIOHUCK, O6p&60TKy, a”Hajlu3 MW CHUCTEMaTHU3aluro Hay‘IHO-TGXHI/I‘-IGCKOI\/'I
uH(pOpMaIIMU, OCYIIECTBISATh BHIOOP METOIAMK U CPEACTB PEIICHUs 3a/ay, IMOCTaBIEHHBIX
IIPOrpaMMOM NPAKTUKH;

- BBITIOJIHATL PACUCThl, CBA3AHHBIC C MPOCKTUPOBAHUEM KAK OTACJIBHBIX Y3JI0B, arp€ratoB U
TEXHOJOTHYECKHUX YYaCTKOB Ipon3BoicTBa BOM, Tak v npeanpusTus B LEJIOM;

— aQHAIM3UPOBATh BO3HHUKAIOUIME B TPOU3BOACTBEHHOHN [EATEIbHOCTH 3aTPYAHEHUS U
CIOCOOCTBOBATh MX Pa3peLICHUIO.

Braoems:

—  mpueMaMu pa3pabOTKU MPOEKTHO-KOHCTPYKTOPCKOM JOKyMEHTAIHH;

—  CHOCOOHOCTBIO BBISIBIISITH U YCTPAHSTh OTKJIOHEHHUS OT PEKUMOB pabOThI TEXHOJIOTHYECKOTO
000pyI0BaHUS U NMAPAMETPOB TEXHOJIOTMYECKOT0 TpoIiecca.

3 Kpartkoe cogepkaHue IKCIUIYaTAIIMOHHON NMPAKTUKHA

OOmast xapaktepucTuka mnpeanpustus. HomeHnkimaTypa U 00BEMbI BBIITyCKaeMOM
nponykiuu. Meron mpousBojcTBa. [IpuHIMIIMANbHAS TEXHOJOTHYECKass CXeMa MPOU3BOJICTBA
nponykuuu. CTpyKTypa MpeanpusiTHs, OCHOBHBIE IPOU3BOJCTBEHHBIE 11€Xa U OTIEIICHUS.
XapakTepUCTUKH OCHOBHOT'O 000pYA0BaHUS.

OCHOBHBIE MPOU3BOJACTBCHHBIC IMPOLECCBI B COOTBCTCTBUU C TEXHOJIOTHYECKOM CXEeMOM
npennpusaTus. OCHOBHbIE  MapaMeTpbl  MPOU3BOJCTBEHHBIX  MPOLECCOB U pabOThHI
TCXHOJIOI'MYCCKOI'O OGOPYI[OBaHI/IH. MGTOI[BI KOHTpPOJIA W YHOPABJICHUA TCXHOJIOTMYCCKUMU
nponeccamu. KoHTpoib KauecTBa TOTOBOM MPOTYKIIUH.

BrinosiHeHnE MHIUBUAYAIBHOTO 3aJaHUS.

O06001menrne M cucreMaTH3alusl JaHHBIX IO CTPYKType, TEXHOJOTHUHU TPOU3BOJCTBA,
IpUMEHSIEMOMY 000pYI0BaHHIO, BHIITYCKAEMOW MPEANPUATHEM IPOAYKIIMH, METOAaM 1 popMam
KOHTpOJIs poayKiuu. [ToAroToBka u HarucaHue oT4eTa.

3aKkperuieHue TEOPEeTHUECKUX 3HAHMUHM, MOIYYEHHBIX OOYYalOIIMMHUCS TNpPH H3yYCHHU
porpamMmbl OakajiaBpuara.

PazButue y o0y4aromuxcs HaBbIKOB IIPOEKTHO-KOHCTPYKTOPCKOM 1eATEIbHOCTH.

4 O0beM IKCIUTYATAMOHHOM MPAKTHKHA

O0beM NpaKTHKH
3E Axkaj. 4 AcTp. 4

Buj yueOHoi padoThl

O01masi Tpy10eMKOCTh PAKTHKH 3 108 81
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KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
[Tpaktuueckue 3ausatus (113) 1,33 48 36
B TOM 4ucCJIe B JOpME NPAKTUYECKON TOATOTOBKU 1,33 48 36
CamocrositesqbHasi pabora (CP): 1,67 60 45
KoHTakTHas camocrosiTenbHas paboTa 0,4 0,3
CamocTosiITeTbHOE OCBOCHHME 3HAHWUH, YMEHUH M 1,67 50.4 44.7
HAaBBIKOB I10 IPOrpaMMe IIPAKTUKHU ’ ’
B TOM 4ucCJIe B pOpMe IPAKTUYECKON MOATOTOBKU 1,66 59,4 44,7
Bua koHTposs:
Buja UTOroBOro KOHTPOJIS: 3ader c oneHkom

AHHOTanus pado4eil NporpaMMsbl NPOU3BOACTBEHHON NPAKTHKH:
NPeNAUIIOMHON MPAKTHKHU
1 Ieas nMpou3BOACTBEHHON NMPAKTHKHU: NPEIIHIIJIOMHOM NMPAKTHKH — BBIIIOJIHEHUE

BBITTYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

2 B pesyabTaTre NPOXOXKICHUSI NMPOM3BOJACTBEHHONH NPAKTHKH: INpPeIIUIIOMHON

NMPAKTUKH 00y4AIONIUICH T0JIKEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMU ¥ UHIUKATOPAMH UX JTOCTHKECHUS:
VK-1.1, YK-1.2, VK-1.3, YK-2.1, Y¥K-2.2, VK-2.3, VK-3.1, Y¥K-3.2, VK-3.3, YK-4.1,

VK-4.2, YK-4.3, VK-5.1, VK-5.2, VK-5.3, VK-6.1, YK-6.2, YK-6.3, YK-7.1, YK-7.2, VK-7.3,
YK-8.1, VK-8.2, VK-8.3, 9.1, YK-9.2, YK-9.3, YK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2,
YK-11.3; IIK-1.1, [IK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, I1K-2.3, I1K-3.1, I1K-3.2, [1K-3.3, [IK-4.1,
[1K-4.2, IIK-4.3.

3name:

MPOU3BOJICTBEHHO-TEXHOJIOTUYECKHE  OCOOCHHOCTHM W IPUHLHUIBI  PalOHaJIbHOIO
INPOCKTHUPOBAHUS  TEXHOJOTMH mpou3BoActBa B®M mno mnpoduiaio  BITYCKHON
KBATH(UKAIIMOHHON PabOTHI,

SKOHOMHUYECKHME MOKA3aTeNM TEXHOJIOTHH Tponu3BoicTBa BOM;

KOMIUIEKC MEPONPUATUN MO TEXHUKE 0€30MacHOCTH, OXpaHE OKPYXKAloIIel cpeibl, OXpaHe
Tpyna.

Ymems:

BBITMOJHATh MOJATOTOBKY Hay4YHO-TEXHUYECKOW TOKYMEHTALUU JJIsl MPOBEIEHUS Hay4HbIX
UCCJIEIOBAaHUM U TEXHUYECKUX pa3paboToK;

BBIMOJHATh MOKMCK, OOpabOTKy, aHajlu3 U CHUCTEeMAaTH3alUl0 HAayYHO-TEXHUYECKOU
UH(OPMALIMHU, OCYIIECTBIATH BHIOOP METOJIMK M CPEICTB pEIICHHUsS 3a/1ad, MOCTaBICHHBIX
MIPOTrpaMMO TIPAKTUKHA U TEMOH BBIMTYCKHOM KBAM(PUKAIIMOHHON pabOTHI.

Braoems:

IpUEMaMH IUTAaHUPOBAHMSI U pacueTa TEXHUKO-3KOHOMUYECKHX IIOKa3aTeNnel IPOeKTa;
CIOCOOHOCTBIO TMPHUHMMATh KOHKPETHBIE TEXHMYECKHE pEUICHHs MpH pa3padoTke
TEXHOJIOTHYECKUX TPOIECCOB, BBIOMpATh TEXHOJOTHU TMpou3BojacTBa BDOM ¢ yderom
HKOJIOTMUYECKUX MOCIIEICTBUN UX TPUMEHEHUS.
3 Kpartkoe coaep:xaHue MPOU3BOACTBEHHON NMPAKTUKM: NPEIUIIJIOMHON NMPAKTHKHA
Hemu n 3amaun HUP. CoctaBneHune M COINIaCOBAaHUE IUIAHA BBINIOJIHEHUS BBITYCKHOM

KBaJTM(PUKAIIMOHHON PabOThI, KOHTPOJIBHBIX TOUYEK, BUJA U 00BEMa MPEACTABISIEMOTO K KaXKI0U
KOHTPOJIbHOM TOYKe Marepuana. OpraHu3allMOHHO-METOINYECKUE MeponpusaTus. MHCTpyKTaxku
Ha pabodyem MecTe, 1Mo AIEKTPOoOE30MacHOCTH U MTPOTHBOMOKAPHOW 0€30MMaCHOCTH.

CO6op HaydHO-TEXHHYECKOH HH(OpPMAIMM 1O TEeMe BBIMYCKHOW KBAJTU(PHUKAIIMOHHON

pabotel. OOocHOBaHWE OOIMIEH KOHIENMIWHA JHHUK 10 mpousBoactsy B®M. Ilombop u
corjiiaCoBaHHucC HpOI/ISBOI[I/ITeJ'H:HOCTI/I OCHOBHOI'O MW BCIIOMOI'aTCJIbHOI'O TCEXHOJIOTHUYCCKOTO
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o0opy0oBaHUs. BBINOIHEHNE OCHOBHBIX TEXHOJIOTMYECKUX pacueToB. OmnucaHue padoTh
TEXHOJIOTHYECKOM JIMHUHU Npou3BoacTBa BOM.

N3y4eHrie 5KOHOMUKU M OpraHU3alliy IPOU3BOJICTBA, OXPaHbI TPY/A, OXPaHbl OKPYKAFOILEH
cpelbl, Mep TEXHUKU 0€30IaCHOCTH B MAcCIITa0ax OTACIEHHS, yJacTKa IPEeIIPHUSITHSL.

ITonroToBka HMCXOIHBIX HAHHBIX JUISl BBITOJHEHHs BBITYCKHOW KBaJM(UKAMOHHON
pabotel. COop, oOpaboTka u cucremarusamus Matepuana. OdopmieHne oTdera 10
IPEIANUIIIOMHOMN MPaKTHKE.

4 O6beM NPOM3BOJACTBEHHON NPAKTHKHU: NPeTUIVIOMHOM MPAKTHKH

Bup y4yeoHoii padoThI Obnem npakTikn
3E AKkana. 4 AcTp. 4

OO0masi TpPyA0€eMKOCTh NPAKTHKH 9,0 324 243
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 4,44 160 120
[Tpaktuueckue 3ansatus (I113) 4,44 160 120
B TOM 4YHCJIe B (hopMe IPAKTUIECKON TOATOTOBKH 4,44 160 120
CamocrositesqbHasi pabora (CP): 4,56 164 123
KoHTakTHas camocrosiTenbHas paboTa 0,4 0,3
NunuBuyaapHOE 3a1aHUE 32 24
CaMocCTOATEIbHOE OCBOCHNE 3HAaHUMN, YMEHUHN U 4,56 131.6 93.7
HAaBBIKOB 10 MPOTPAMME MPAKTUKHI ’ ’
B TOM 4ucCJIe B pOopMe NPAKTUYECKON TOATOTOBKU 163,6 122,7

Bua uTOoroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM

5.5. I'ocynapcTBeHHasi UTOrOBasi aTTeCTALMSA
AHHOTaIUsA padoyeil MPOrpaMMbl rocyapCTBEHHOI UTOTOBOM aTTeCTAIMU: MOATOTOBKE K
Nnpoueaype 3alIUThHI U 3alUTHI BLINYCKHON KBAJM(PUKANMOHHOI PadoThI

1 leab rocyrapcTBeHHOM UTOTOBOW ATTECTANMM: MOATOTOBKH K NpoIeaype 3alluThI
H 3alIUTHI BHINYCKHOH KBaiuukannoHHoi padorsl (najsee — I'MA), — BbIsBIEHUE YPOBHS
TEOPETUYECKONM M TMPAKTUYECKOM TIOATOTOBIEHHOCTH BBIMYCKHHKA By3a K BBIIOJIHEHUIO
npodecCHOHaNIbHBIX 3a7ad M COOTBETCTBUS ero mnoaroroBku TpedoBanusiv ®I'OC BO mo
HarpaBjeHuto noaroroBku 15.03.02 TexHosiornyeckue MaAaIMHbI 1 000py10BaHUE.

2 B pesyabtrate npoxoxkaenuss I'MA 'y o0yuyawmerocsi mnpoBepsieTcsi
chopmupoBaHHHOCTh TpeaycMoTpeHHbIXx @I'OC BO mo wnampasienuto moarotoBku 15.03.02
TexHoJiornyeckue MalIMHbI K 000py10BaHue (YPOBEHb OakaaBpruaTa) KOMIIETECHIIHIH, a TaKKe
MIPOBOJIUTCS OIEHKA CTETMEHH TOTOBHOCTH OOYYAOIIETOCs K JalibHEWIeld mpodecCHoHAIbHON
JESATENBHOCTH.

BrinmyckHUK, OCBOMBIINI TporpaMMy OakajiaBpuaTa, JOKEH:

Obaaoams CIENYIOIMUMA KOMIETCHITHSIMHE:

VYK-1.1; VK-1.2; VK-1.3; YK-2.1; YK-2.2; VK-2.3; VK-3.1; YK-3.2; YK-3.3; VK-4.1;

VK-4.2; YK-4.3; YK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; YK-6.3; YK-7.1; YK-7.2;

YK-7.3; YK-8.1; YK-8.2; VK-8.3; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3;

VYK-11.1; YK-11.2; VK-11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2;

OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1;

OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3;

OIIK-8.1; OIIK-8.2; OIIK-8.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-10.1; OIIK-10.2;

OIIK-10.3; OIIK-11.1; OIIK-11.2; OIIK-11.3; OIIK-12.1; OIIK-12.2; OIIK-12.3;

OIIK-13.1; OIIK-13.2; OIIK-13.3; OIIK-14.1; OIIK-14.2; OIIK-14.3; T1K-1.1; IIK-1.2; T1K-1.3;

[IK-2.1; IIK-2.2; T1K-2.3; T1K-3.1; 11K-3.2; T11K-3.3; T1IK-4.1; TIK-4.2;

[1K-4.3

3namo:

—  TEXHOJIOTUYECKHE MALIMHBI U 000pYyJOBaHHE Pa3IMYHBIX KOMIUIEKCOB MPOM3BOJCTBA H
nepepadoTKH BHICOKOTEMITEPATYPHBIX PYHKIIMOHAIBHBIX MaTepraioB (BOM);

—  TMPOM3BOJICTBEHHBIE TEXHOJIOTHMYECKHE IMPOIECCHl, MPUHIUIBI UX Pa3pabOTKU M OCBOCHHUS
HOBBIX TEXHOJIOTHH;
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cpeacTBa MH()OPMAIIMOHHOTO, METPOJIOTUYECKOT0, AMATHOCTHUECKOTO M YNPaBIEHYECKOTO
o0ecreyeHns TEXHOJIOTHUECKUX CUCTEM JIJISl IOCTHKEHHUS Ka4eCTBa BBIITYCKAaEMBbIX H3/EIIHIA;
MOPSA0K IPUEMKHU M OCBOEHHS BBOJMMOT'O 000PYAOBaHMS;

HOPMATHUBHO-TEXHUYECKYIO JTOKYMEHTAIINIO, CUCTEMbI CTAHJAPTU3AIMH U CEPTHPHUKAIINN;
TEXHOJIOTMYECKYI0 OCHACTKY M CPEICTBA MEXaHU3ALMKU U aBTOMATHU3ALUU TEXHOJIOIMYECKUX
IIPOLIECCOB, BAKyyMHBIE U KOMIIPECCOPHBIE MAUIUHbI, TUAPABIMYECKUE MAIlHWHBI,
TUAPOIPUBOABI U TUAPOITHEBMOABTOMATHUKY

MOPSIOK U MPOLEAYPHI 00CTYKHUBAHUS TEXHOJIOTHUECKOTo 000pyIOBaHUS IS pealn3aluu
IIPOU3BOCTBEHHBIX IIPOLIECCOB;

CpeZCTBa HCNBITAHUN M KOHTPOJIS Ka4eCTBA TEXHOJIOTMYECKUX MAIIMH U 000PYA0BaHMUS.

Ymems:

OCYLIECTBIIATH COOP M aHAJIN3 UCXOTHBIX MH(OPMALMOHHBIX JaHHBIX Ui MPOCKTHPOBAHUS
U3/IeNTUil MAIlIMHOCTPOGHUS U TEXHOJIOTHI MX N3TOTOBIICHHUS;

MPOU3BOJUTH pacyeT M MPOSKTUPOBAaHME JETalieil W  Y3J0B MAIIMHOCTPOHUTEIbHBIX
KOHCTPYKIMH B COOTBETCTBHHU C TEXHUYECKHMH 3aJaHUSMH M HCIIOJIb30BAaHHEM CTaHIAPTHBIX
CPEACTB aBTOMATH3AIMH TPOCKTUPOBAHUS;

pa3pabarbiBaTh pabOUYyl0 MPOEKTHYI0 U TEXHHUYECKYIO JOKYMEHTALHUIO, O(OpMIAThH
3aKOHYECHHBIE IPOEKTHO-KOHCTPYKTOPCKHE pabOTHI;

TOTOBUTHh TEXHHYECKYIO OKYMEHTAIHMI0O IO MEHEKMEHTY KauecTBa TEXHOJOTHYECKHX
IPOIIECCOB HA MPOU3BOJICTBEHHBIX YYaCTKaX;

KOHTPOJIb COOJIOACHNUS SKOJIOTMYeCKOl 6€30IacCHOCTH POBEIeHUs paboT;

OCYWIECTBIATh  HANaAKy, HACTPOWKY, PpEryJIMpOBaHHE U  OIBITHYIO  IPOBEPKY
TEXHOJIOTUYECKOT0 000PYIOBaHUS U TIPOTPAMMHBIX CPE/ICTB;

OCYIIECTBIIATh MOHTAX, HAJaJKy, UCIBITAHUSA M Cllady B HKCIUIyaTallMI0 HOBBIX 00pasloB
W3AEJHH, Y3J10B U JeTalel BbIITyCKaeMOW MPOAYKIINH;

COCTaBJIATh HHCTPYKINH 10 SKCIUTyaTaluy 000pyJ0BaHHS U TPOTPaMMBbI HCITBITAHNH;
COCTaBJIATh 3asBKM Ha O0O0OpYyIOBaHHE M 3alacHble YaCTH, TOTOBHTH TEXHUYECKYIO
JIOKYMEHTALMIO Ha €r0 PEMOHT.

Braoemeo:

METOAAMU KOHTPOJIS COOTBETCTBHS Pa3pabaThIBAEMBbIX IPOEKTOB U  TEXHUYECKOH
JIOKYMEHTAllUU CTaHJapTaM, TEXHUYECKUM yCIOBUAM U APYTUM HOPMATUBHBIM TIOKYMEHTAM,;
npUeMaMH  TPEABAPUTEIBHOIO  TEXHHUKO-3KOHOMHUYECKOTO OOOCHOBaHHS  MPOEKTHBIX
pELICHHI;
IPUHLMIIAMA JOBOJKH M OCBOCHHUS TEXHOJIOIMYECKHX IIPOLECCOB B XOAE MOATOTOBKH
IIPOU3BOJCTBA HOBOM MPOAYKIUY;
METOAAMU KOHTPOJI COOJIOACHUS TEXHOJIOTMYECKON JMCHUIUIMHBI MPH HM3TOTOBJICHUHU
W30S,
METOAMKAMHU IIPOBEPKU TEXHUYECKOI'0 COCTOSHHS U OCTATOUYHOI'O peCypca TEXHOJIOTUYECKOTO
000pyI0BaHUs, NPUEMAMU OPraHU3alMM MPOQUIAKTUYECKMX OCMOTPOB M TEKYILEro
PEMOHTA;
IpUeMaMH OpraHU3alMi PadOYMX MECT, MX TEXHHUYECKOE OCHAIEHHE C pPa3MELICHUEM
TEXHOJIOTUYECKOT0 000py10BaHMS;
IIpUeMaMH OPraHU3ALUU METPOJIOTHYECKOTO 00ECHEeUeHUs] TEXHOJIOTMYECKHX IPOLECCOB,
UCIIOJIb30BAHUE TUIIOBBIX METOJ0B KOHTPOJIS KA4ECTBA BBIITYCKAEMOU MIPOLYKIIUH.

3 Kpartkoe cogep:xanne 'MA

I'MA npoxoaut B 8 cemecTpe Ha Oa3e 3HAHMI, yMEHUI, HABBIKOB U OTBITA IPAKTHYECKON

NEeSITEIbHOCTH, TOTYYEHHbIX CTYACHTaMHU MPH MU3yUYEHUU JUCLMILIUH U MPOXOXKICHUU MPAKTHK
HarpasieHus 15.03.02 TexHonornyeckne MaliMHbI M 000PYy/10BaHHE.

I'MA npoBOaUTCS TOCYAAPCTBEHHOM YK3aMEHAIIMOHHON KOMHUCCHEH.
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KouTponab cpopMUpPOBAaHHOCTH KOMIETEHLUH, TMOJYyYEHHBIX OOYydYaloIUMUCS MpH
ocsoeanu OOIIl ©OakanaBpuaTa, OCYHIECTBISETCA ITyTEM MPOBEACHUS 3alllUTHl BBITYCKHOU
kBanuukanuonnon padbotel (BKP) ¢ mpucBoennemM kBanudukaum «0akaiaBp.

4 Oobem 'HA

[Tporpamma oTHOCUTCSI K 0a30BOM YacTH yuyeOHOTo T1aHa, K 050Ky 3 «['ocymapcTBeHHast
utorosas arrecrauus» (b3) u paccunTana Ha cocpeOTOYEHHOE NMPOXOXKJECHUE B 8 cemecTpe
(4 xypc) obOyuenuss B oobeme 216 u (6 3ET). IIporpamma mpenmosnaraer, 4to oOydJaroniuecs
HUMCIOT TCOPCTHYCCKYKO U MPAKTUUCCKYIO IIOATOTOBKY B 06HaCTI/I IMPOCKTUPOBAHUA U
9KCILTyaTalluy TEXHOJOTHYECKUX MAIlliH U 000pyA0BaHus, B TOM YHCIIE B 0071aCTH MPOU3BOACTBA
BBICOKOTEMIEPATYPHBIX (QYHKIIMOHAJIBHBIX MAaTEPUAJIOB M U3JCNIUI U3 HUX.

Bcero
Bun yuebHoit paboThl 3B B akagem. | B actponowm.
qJacax qJacax
Oo6mas tpynoemkocts 'MA no yueoHomy 6,0 216 162
IUIAHY
KonTakTHas padora: - - -
CamocrosiTesibHas padora: 6,0 216 162
KonrtakTHas paboTa — UTOroBasi aTTecTamus 0,02 0,67 0,5
Brinonnenue, Hanucanue u odpopmienrne BKP 5,98 215,33 161,5
Bua kontpoJs: 3amurta BKP

5.6. ®aKkyabTATHBBI

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«I'pamaaHckasi 3all[UTA B YPe3BbIYANHBIX CUTYAI[HAX)

1. leap AUCHMUIUIMHBI - TOATOTOBUTH CTYJIEHTa K OCMBICIECHHBIM MPAKTUYECKUM
NEHCTBUSAM 1O 00ECreYeHHI0 CBOEH 0e30MacHOCTH U 3allluThl B YCIOBUSX BO3HHKHOBEHUS
Ype3BbIYAITHON CUTYyalluU MPUPOJIHOTO, TEXHOTEHHOTO M BOGHHOTO XapakTepa.

2. B pe3yabTraTe n3y4eHUs QJUCHHUILIHHBI 00y4AlOUIUICH T0JIKEH:

Obnadamye cleAyOMMA KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

VK-8.1, VK-8.2, VK-8.3, [IK-4.1, IIK-4.2, [IK-4.3.
3namo:

—  XapakTEepUCTHKU TMPHUPOAHBIX OCICTBUN, TEXHOTEHHBIX aBapuii © KaracTpod Ha
paaMaMOHHO-XUMHYECKHUX M OMOJIOTUYECKHU OMACHBIX 00BEKTaX;

—  mopaxaromme (akTopbl APYTUX OMACHOCTEH;

— OCHOBBI BO3JEHCTBHS OMNACHBIX (DAaKTOPOB UPE3BBHIYAHHBIX CUTYyaLUH
MPUPOJIHYIO CPENY;

—  JIOMyCTHMBbIE MpeJeNIbHbIe KPUTEPUH HETaTUBHOTO BO3/ICHCTBUS;

— Mepbl 0e30macHOr0 TOBEACHHWS TIpH MNpeOblBAHUKM B palioHaxXx (30Hax) TIOXKapoB,
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS;

— CmocoObl M CpEACTBA 3aIllUTHl YEJIOBEKa OT BO3JCHCTBHS IMOpPaXaolmmx (HakTopoB
Ype3BhIYAIHBIX CUTYAIMil MPUPOJHOTO, TEXHOT€HHOTO ¥ BOEHHOT'O XapakTepa.

Ymemn:

—  HCIOJB30BaTh CPEJCTBA 3AIIUTHI OPraHOB JIBIXaHUSI M KOXKU, MEIUIMHCKHE CPEJCTBA JIS
CaMO3alUThl U OKa3aHUs IOMOIIH JIPYTUM JIIOJISIM;

— TPUMEHSTH MEPBUYHBIE CPEJICTBA MOKAPOTYILICHUS JJI JIOKAJIM3AIMU U TYUICHUs 1oXapa,
BO3HHKIIIETO B ayAUTOPUH (J1aOOpaToOpHm ),

— OKa3bpIBaTh cebe W JPYruM MOCTPaJaBUIMM MEIUIMHCKYIO MOMOIIb C HCIOJIb30BAHUEM
TaOENbHBIX U TOJPYYHBIX METUITUHCKUAX CPEICTB.

Braoemy:

Ha 4YCJIOBCKAa H
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— TpUeMaMd TPOBEACHUS CAHUTApPHOM O0OpabOTKM TpU BBIXOJE U3 palioHa (30HBI)
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTUIECKOTO 3arpsi3HEHUS (3apaeHs);
—  cnocobaMu U TEXHOJIOTHSIMH 3aIUThI B UPE3BBIUANHBIX CUTYAIUSX.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Pa3zoen 1. Onacnocmu npupoonozo xapaxmepa

CruxuiiHble OeNCTBUS, SBJICHUS TMPUPOABI Pa3pyIHIMTEIbHOW CHIIBI - 3€MJICTPACEHUS,
HABOJHEHUS, CEJICBhIC TOTOKH, OTOJI3HU, CHEXHBIC 3aHOCHI, M3BEPKEHUE BYJIKAHOB, OOBAIIBI,
3acyXH, yparassbl, OypH, MoKapbl.

Pasoen 2. Onacnocmu mexnoeennozo xapaxkmepa

ABapuu 1 KaracTpodbl Ha paIUAITMOHHO OTTACHOM OOBEKTE, XUMUIECKH OTTAaCHOM OOBEKTE,
OMOJIOTHYECKH OITACHOM OOBEKTE; Ha TPAHCHOPTE (BKEJIE3HONOPOKHOM, aBTOMOOUIIBHOM, PEUHOM,
aBUAIMOHHOM); Ha THJIPOCOOPY>KEHUSX; HA KOMMYHAJIbHBIX CHCTEMaX XKU3HE0O0eCIeUeHN .

Pasoen 3. Onacnocmu 6oennoco xapakxmepa

[IpuMeHeHne opyxusi MACCOBOTO TTOPAKEHUS (SIIEPHOTO, XUMHUIECKOTO, OMOJIOTHIECKOTO),
OOBIYHBIX CPENICTB C 3aKUTaTeNIbHBIM HAMOJHEHUEM, HOBBIX BUIOB OPYXKHs. 30HBI 3apaKCHUS OT
CPEICTB MOpa)KEeHUs U MX BO3IEHCTBHE HA HACEIIEHUE U OKPYKAIOUIYIO IPUPOIHYIO CPELY.

Pazoen 4. Ilosxcapuas 6ezonacnocms

[Toxxapnas omacHocTh. IloxkapHas oxpana. Kiaccudukanus mokapoB B 3MaHHSAX H
nomemenusx. Ctaauu pa3BuTUsl NoxkapoB. Jlokanuzauus W TymieHue noxkapoB. IlepBuunbie
cpenctBa mokaporymenus (oraerymmutenu OIl -8, OVY-2, OBII-5, BHyTpeHHUN NOXapHBINA
BOJIONIPOBOJI) M TpaBWJIa MOJIb30BAaHUS HMHU. ABTOMAaTHYECKUE CUCTEMbI MOXAPOTYLIEHUS —
CIOPUHKJIEpHBIE M JpeHYyepHble. OrHeTymIanye BeUIeCTBAa — BOJAA, NEHbI, HETOPIOUME Trasbl U
paz0aBUTENH, TOPOIIKOBBIE COCTABBI, TAJIOTEH3aMEIICHHBIE YITICBOJOPO/IBL.

Paszoen 5. Komnnexc meponpusmuii 2paxcoanckou 3auumsl HAceneHus

Onosemienne 1 MHPOPMUPOBAHUE HaceleHUs 00 omacHocTH. [IpuHsITHE HaceneHueM
curHaiioB omoBemeHus («Baumanue Bcem!», «Bosmymmas TpeBoray, «PammanuonHas
OMMACHOCThY», «XUMHUYecKas TpeBora», «OTO0O0il OmacHOCTH») M TOPSAIOK ACUCTBHUS TIO HUM.
OBakyalus HaceleHHsl U3 30HbI omacHOCTH. CrocoObl 3BaKkyallMd. OKCTpPEHHAsl 3BaKyalus
CTYJIEHTOB U3 ayJIMTOPUH MPU BOZHUKHOBEHHUH TOXKapa.

CpencrtBa nHIMBUIyTbHOM 3amuThl opranoB asixanus (I'T1-7, I'TI-9, P-2, ¥V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy», I'JI3K, AT, AIT-3, I[13V-K, UIl-4M, UII-5, UTI-6, KUII-Y),
koxu (JI-1, O3K) uenoBexka. MeauinHCKUE CpeICTBA 3aIIHTHI.

CpencTBa KOJJICKTUBHOM 3alIUTHI HaceneHus. HazHadeHue, 3aluTHBIC CBOHCTBA YOCIKUIII.
[TporuBopamuanuonusie ykpoiTusa (IIPY, mom3emHbie memexomHple MEepeXo/Ibl, 3arIyOJICHHbIC
CTaHIIMM METPOTOJIUTECHA), MPOCTEHINE YKPBITUS (TpaHIICH, OKOMBI, MEPEKPHIThIC IIEIH).
[IpaBuna 3aHaTHs yOexKuIIa.

Pazoen 6. Oxazanue nepsoti nomowu

OxazaHue nepBoi MOMOILY NPU 0XKOI'ax, paHEHUSIX, 3apakeHusaX. [[poBenenne yactnaHon
CaHUTApHON 00pabOTKH KOXKHBIX TMOKPOBOB YEJOBEKAa IPU BHIXOJE M3 30H PaJUOaKTHUBHOTIO,
XUMHUYECKOTO U OMOJIOTUYECKOTO 3apaKeHUS (3arpsi3HEHUs ), U3 30H MOKAPOB.

Pazoen 7. Jluxeuoayus nociedcmeuti ype3sbluaiiHou cumyayuu

ABapuiiHo-criacarenbHble padoThl. DKCTPEHHAs HBaKyalus U3 ayIuToOpun (J1abopaTopun)
B YCIIOBUSIX IOKapa, paAHallMOHHOT0, XUMHUYECKOIr0, OMOJIOTHYECKOTO 3arpsi3HEHUS TEPPUTOPUN
C UCHOJIB30BaHUEM NpocTemux cpeacts 3amuThl («Denukey», I'I3K, nporusoraza I'TI-7 ¢ AI1I'-
3)

4. O0beM y4eOHOH TUCHHUILINHBI:

O0BbeM JUCHUTIINHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
q q
O01masi Tpy10eMKOCTh JUCUHMILIIHHbBI 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
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Jlexknuu 0,44 16 12

CamocTosiTesbHasi padoTa 0,56 20 15

KoHTakTHas camocrosiTenbHas paboTa 0.56 0,2 0,15
CaMOCTOSITETIbHOE U3YUEHUE PA3/ICJIOB IUCIUTIIINHBI ’ 19,8 14,85
Buja uTOroBOoro KOHTpOJIs: 3aver

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IlepeBoa HAYYHO-TeXHUYECKOH JTUTEPATYPHD)

1. Leap AUCHUMIMHBI — MPUOOpPETEHUE 00YJAOIITUMHUCS OOIeH, KOMMYHUKATUBHOU H
npoeCcCHOHATBPHON KOMIIETEHIIMH, YPOBEHb KOTOPbIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKU IO3BOJISIET BBINOJHATH pPa3jIMyHble BUIBI MPO(eccHOHATbHO OPHUEHTHUPOBAHHOIO
IepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JEATEIIBHOCTH.

2. B pe3yabTraTe n3y4eHUus JUCHHUILIHHBI 00y4AlOUIUICA T0JIKEH:

Ob6nadamye CleAyONMMA KOMIIETEHIIMSAMU U UHIUKATOPAMH UX JTOCTHKECHUS.

VYK-4.1; YK-4.2; VK-4.3; TIK-2.1; [1IK-2.2; I1K-2.3; TIK-4.1; [1K-4.2; I1K-4.3
3uams:

—  OCHOBHBIE CIIOCOOBI JOCTHKEHUS SKBUBAJICHTHOCTH TPH IEPEBO/IC;

—  OCHOBHBIE IPUEMBI IIEPEBOA;

—  S3BIKOBYIO HOPMY U OCHOBHBIE€ (DYHKIIUU SI3BIKA;

— JIOCTaTOYHOE  KOJMYECTBO I  BBIIOJIHEHHMS  NE€PEBOJA  JIEKCMYECKUX  €IHMHMII,
(bpazeosorn3MoB, B TOM YHCJIE COLUANBHBIX TEPMUHOB U IMHTBOCTPAHOBEIUECKHUX peallnii;

Ymemo:

—  INPUMEHSTh OCHOBHBIE IPHUEMBI IEPEBO/A;

—  OCYUIECTBIISITh MMCHbMEHHBIN MEPEBOJI C COOJIIOIEHNEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH
¢ cOOI0ICHNEM IPAMMATHYECKUX, CHHTAKCUYECKUX U CTHIUCTUYECKUX HOPM;

—  0(hOopMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM PEIaKTOPE;

—  OCYUIECTBJIATH TIEPEBOA C COONIOJIEHMEM HOPM JIEKCHYECKOH SKBHBAJICHTHOCTH, C
COOJIIO/ICHHEM TPaMMaTHYECKUX, CHHTAKCUYECKUX U CTHJIMCTHYECKUX HOPM TEKCTa IIepeBo/ia
Y TEMITOPAJIBHBIX XapaKTEPUCTUK UCXOJHOIO TEKCTa;

Bnaoemu:

—  METOJUKOI MpearnepeBoaYECcKOro aHaInu3a TeKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCIIPUSTHIO
HCXOJTHOTO BBICKA3bIBAHNS,

— METOJUKOM TOJrOTOBKM K BBINOJHEHUIO MEpeBOJa, BKIOYAs IMOUCK HHGOpManuud B
CIPAaBOYHOM, CHIELMAIILHON JIUTEPAType U KOMIIBIOTEPHBIX CETSIX;

—  OCHOBaMH CHCTEMBI COKPAllICHHON NIEPEBOAYECKOM 3allMCH IPYU BINOJIHEHUH [IEPEBOJIA;

—  OCHOBHOH MHOSI3bIYHOW TEPMHUHOJIOTMEHN CIIEUAIBHOCTH;

—  OCHOBaMU pedepupoBaHUsS U AaHHOTUPOBAHHUS JIUTEPATYPHI.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Paszoen 1. OcHOBHBIE JIEKCHYECKME M CTHJIUCTHYECKHE 3aKOHOMEPHOCTH IIepeBOia
Hay4YHO-TEXHUYECKOM JINTEpaTyphl

1.1 Jlekcuueckne 3aKOHOMEPHOCTH HAy4YHO-TEXHUUECKOT0 niepeBoaa. CMbICIOBOM aHAIN3
HAyYHO-TEXHUUYECKOT0 TEeKCTa M ero cerMeHTanus. CTUIUCTHYECKHE OCOOEHHOCTH Hay4yHO-
TEXHUUYECKUX TEKCTOB. [IpeoiosieHne Tpy THOCTEN, CBSI3aHHBIX C PACXOKICHUEM CUHTAKCUYECKUX
CTPYKTYp MHOCTPAHHOT'O U PyCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHE NOpAIKA CIOB B aHITIMHCKOM M PYCCKOM IpeanokeHusix. Ilepeson cios,
yCTaHOBJIEHHE 3HaueHUs cioBa. [lepeBon cBOOOIHBIX U (HpPa3eoNOTUYECKUX CIOBOCOYETAHUM.
[lepeBoj 3arog0BKOB TEKCTOB U CTaTeH

1.3 Coxkpamenusi. OcoOEHHOCTH WX TepeBoja. Pa3BuTHe HaBBIKOB MEPEBOa HA MPUMEPE
TEKCTOB MO TeMe «XUMHUYecKas gaboparopus» «3mepeHus B Xumum».
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1.4. Jlexcuueckue TpaHchopManuu MPU TEPEBOAEC TEKCTOB IO TEMaTUKE XUMHUHU U
XUMHYECKON TEXHOJIOTHH.

Pazoen 2. OcHOBHBIE TPaMMaTHYECKHE OCOOCHHOCTH TIEPEBOIA.

2.1. Ocobennoctu niepeBoa npeanoxkenuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe TepeBoAa TEKCTOB IO TEMaTHUKE XHUMHYECKOW TEXHOJOTHUH
IIepeBoa mpHUIaTOYHBIX MPEITIOKEHUMN.

2.2. MeTobl ¥ NIpHUeMbI IEPEBO/IA CTPAIATEIIBHOTO 3aJI0Ta Ha MPUMEPE MEPEBOAA TEKCTOB
no teme "TexHonoruu Oymymiero".

2.3. Tumbl yCcIOBHBIX MPEIJIOKEHHM, TpaBUjla U OCOOEHHOCTH WX mepeBojaa. [IpakTuka
MepeBO/Ia YCIOBHBIX MPEJI0KEHUM Ha MPUMEpPAX TEKCTOB MO Pa3MYHBIM pa3jiejaM XUMHH U
XUMHYECKON TEXHOJIOTUH.

2.4. MopnanbHble I1aroisl 1 0COOEHHOCTH MX MEpeBOJia Ha MpUMepe IepeBojia TEKCTOB
«Texnonorus», «IIpomseilieHHOE 000pPYIOBAaHUEN

Paszoen 3. OcobeHHOCTH MTEpeBOAA MPEUIOKEHUH ¢ HEMUYHBIMU (hOpMaMH TJ1arosa

3.1 Uadunantus (Heonpeaenennas ¢gopma riarosna). Poib nHQUHUTHBA B IPEIJIOKEHUN U
BAapUaHTHI [IEpEBOJa HA PyCCKUM sA3bIK. [IpruyacTus u repyHauii. BapuaHThl nepeBoja Ha pyCCKUN
A3BIK.

3.2 UWudunutuBabie 0060poThl. OO6OpoT gomoiHeHne ¢ UHGUHUTHBOM. OO00pOT
nojsexaniee ¢ UHGUHUTUBOM. Pa3nyHble BapHaHThI epeBoa.

3.3 IlepeBoa mpUYaCTHBIX 000POTOB. AOCONMIOTHBINA MPUYACTHBIA OOOPOT M BapUAHTHI
nepeBojia. Pa3BuTue HaBBHIKOB MepeBo/ia B cpepe XUMHUH U XMMHUECKON TEXHOJIOTHH.

Pasoen 4. OcobenHocTH pedepaTHBHOTO IEpeBOa

4.1. AnropuT™ IpeanepeBoIIeCKOi paboThl ¢ HAYYHO-TEXHUYECKHUM TEKCTOM 10 XMMHUKO-
TEXHOJIOTUYECKON TEMAaTHUKE.

4.2. Anroput™m coctaBieHHs pedepaTa MO XUMHKO-TEXHOJOTHYECKOW TEeMaTHUKe
(aHHOTAITNH )

4.3. Anroput™m paboThl MO pedepaTUBHOMY IMEPEBOAY MO XHUMHKO-TEXHOJIOTHYECKOM
TEMaTHUKe.

4. O0beM yueOHOM JUCUUIIJIMHBI

Cemectp
B ebHol pabo 3E
1AL YHCOHOM PaboTh! Akaz. 4. | Actp. u.
OO01mast TpyA0€MKOCTh TUCIIUTIITNHBI 2,0 72,0 54
KonTakTHasi paboTa — ayiMTOpHbIE 0.9 32,0 24
3aHATHSA:
[Tpaktuueckue 3ausatus (113) 0,9 32,0 24
CamocrosiTesibHas padoTa 1,1 39,0 29,25
KonraktHas camocrositensHas pabota 0,2 0,15
CaMOCTOsITETbHOE U3YUEHHUE PA3/ICIIOB 1,1 0.8 0.6
JIACLIUTLIUHBI ’ ’
Bujabl koHTpOJIS: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«MmuHepasorusi 1 KpucTauiorpagus BbICOKOTEMIIEPATYPHBIX (PYHKIHOHAIbHBIX
MaTepPUAJIOB)»

1 Heap AMCHUNIMHBI — TPHOOPETEHUE CTYIACHTAMU 3HAHHA OO0 OCHOBHBIX TOHSTHSX
Kpuctaysiorpaguu, KpUCTAJUIOXMMHHM, MHHEpPAJOTMM W meTrporpapuu Ui NOHMMAaHUS
B3aMMOCBSI3M BHYTPEHHETO CTPOEHUS TBEPAOro Tela ¢ ero (pU3MKO-XUMHUYECKMMH CBOMCTBaMU
JUTSL YIIPABIIEHUS CTPYKTYPOIl U KaueCTBOM TEXHHUYECKHX MaTepUaoB.
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2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:
Obaaoams CeNyIOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:
[K-1.1, TIK-1.2, [TIK-1.3, T1IK-4.1, TIK-4.2, [TK-4.3.
3nams:
—  OCHOBHBIE MOHATHUS KpUCTAIUIorpadum;
—  OCHOBHBIE MOHATHUS KPUCTAJUIOXUMHUH;
—  OCHOBHBIE MOHSATUS MUHEPATIOTHH U MIeTporpaduu.
Ymemy:
—  ONpEeNeNiaTh OCHOBHBIE KPUCTAIOTpAdUIECKUE XapaKTEPUCTUKH UCATbHBIX KPUCTAIIIOB;
—  ONpEeNeNiaTh OCHOBHbIE KPUCTAJUIOXUMHUECKHUE XapaKTEPUCTUKH KPUCTAIIMUYECKUX CTPYKTYP
KPHUCTAIJIOB,
—  ONpEeNeNiaTb OCHOBHBbIE KPUCTAIIOONTHYECKHE XapaKTEPUCTUKH MHHEPAIBbHOTO ChIpbS U
TEXHUYECKUX TPOTYKTOB,;
—  MPOBOAUTH KpUCTAIIOrpaduueckoe, KpUCTAINIOXUMUYECKOE U MUHEPATOrH4ecKOe ONTUCaHHe
MUHEPATBEHOTO CHIPbSI CUITMKATHOW MTPOMBIIIJICHHOCTH.
Braoemy:
—  METOJMKOU OMHCcaHus MOP(HOIOTHH KPUCTAILIOB,
—  METOJIMKOMW OMMCAaHUS OCHOBHBIX TUIIOB KPUCTANIMYECKUX CTPYKTYD;
—  METOJMKOU MPOBEICHHS aHaIN3a MUHEPAJIOB, TOPHBIX MOPOJ] M TEXHUYECKOTO KaMHSI.
3 Kpartkoe cogep:xanue JTUCUMILIHHbI
Paszoen 1. Kpucmannoepaghus
Kpucrannuueckast CTpyKTypa U XapakTepHbIE CBOICTBa KpucTaioB. CUMMETpUs KPUCTAILIOB.
@DopMBbI UCATBHBIX U peaTbHBIX KPUCTAIIOB.
Pazoen 2. Kpucmannoxumus
KpucrammoxuMudeckue XapakTepUCTHKU CTPYKTYP KpUCTAIIIOB. OCHOBHBIE CTPYKTYPHBIE THIIBI
KpUCTAJIMYecKuX BemecTB. CTpyKTypa OCHOBHBIX MOAM(UKALUNA KpeMHE3eMa U CTPOCHHUE
CUIHKATOB. MieHTu(UKalus KPUCTAJUIMYECKUX BEIIECTB C MOMOIIBI0 PEHTICHOCTPYKTYPHOTO U
peHTreHo¢a3oBOro aHaJINu30B.
Pa3zoen 3. Munepanocus u nempoepagus
Baxkneiiimme kiacchl MUHEPAJIOB M UX JHWAarHOCTHKA IO (PU3MKO-MEXaHUYECKUM CBOMCTBaM.
CucremMaTuka TOPHBIX TIOPOJl WM WX [UATHOCTHKA MO (PU3UKO-MEXaHUYECKUM CBOMCTBAM.
Kpucrannoontuueckne METOAbl HCCIET0BAHUS MUHEPAIBHOTO ChIPbSI U TEXHUUYECKUX MTPOTYKTOB.
4 O0beM yueOHOH TUCHUILINHBI

Bux yuebHoii paorbr O0bem 1M CcuUMIIIMHBI

3E AKkan. 4. AcTp.4.
OO0uas TPy10€eMKOCTh 1M CHUIITHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,34 48,2 36,15
B TOM 4ucJie B popMe NPpaKTHYECKOH NMOATOTOBKH 0,445 16 12
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,89 32 24
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,445 16 12
JlabopaTtopusie paboTs (JIP) - - -
CamocrosiTesibHas padora 1,66 59.8 44,85
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15

1,66
CaMOCTOSITETbHOE U3YYEHUE PA3/IeJIOB TUCIIUIIIINHBI 59,6 447
Buja nToroBoro KOHTpOJisi 3auer

6. TPEBOBAHMUS K YCJIOBUSAM PEAJIN3AIINU
ITPOI'PAMMBbI BAKAJIABPUATA

6.1 Odmecucremublie TpedoBanus K peasuzauuu OOII 0akanaBpuara
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VYHuBepcUTET pacroiaraeT Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAaHHMHU
MaTepUaIbHO-TEXHUYECKUM O0ecTeueHueM 00pa3oBaTeNbHON NEATETHbHOCTH (MOMEIEHUSIMU U
obopynoBanuem) uist peanusanun OOIT 6akanaBpuara.

Kaxnapiii oOywarommiics B TEYEHHE BCEro Tepuoaa oO0ydeHHs oOecrednBaeTcs
UHAUBUAYAIbHBIM  HEOTPAaHUYEHHBIM  JOCTYIOM K  3JEKTPOHHOM  HMH(OpPMAIMOHHO-
00pa3oBaTeNbHON Cpelie YHUBEPCUTETA. DIEKTPOHHAS HHPOPMAIMOHHO-00pa30BaTelibHas cpesia
obecreunBaeT BO3MOXKHOCThH JIOCTyMa OOydYaromerocss u3 Jr000W TOYKH, B KOTOPOW HMEETCS
JIOCTyN K HMH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «VIHTepHEeT», KaKk Ha TEPPUTOPUU
YHUBEPCUTETA, TaK U BHE €€.

DnexkTpoHHas HH(POPMAITMOHHO-00pa30BaTeNbHAas cpesla YHUBEPCUTETa 00eCIIeYHBAET:

— JIOCTYII K y4eOHBIM IIaHaM, paboduM TIporpaMmaM JUCIUIIINH (MOIYIJIeH), MPaKTHK,
AIIEKTPOHHBIM YYEOHBIM M3/IaHUSM M AJICKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax IUCHUTIUIAH (MOIYJIEH ), MPaKTHK;

— (hopMupoBaHKE IEKTPOHHOTO MOPT(HOINO 00ydYaIOmIErocsi, B TOM YHCIIe COXpaHCHHE
ero paboT 1 OIICHOK 3a 3TH PabOTHI;

— (¢ukcanuio Xxoaa o00pa3oBaTeIbHOrO IMpolecca, pPe3yidbTaTOB MPOMEXKYTOUHOU
aTTecTanuu u pe3ynbraroB ocBoeHuss OOII GakanaBpuara;

— TIpOBeJICHNE YUCOHBIX 3aHITHIA, IPOLIEYP OLICHKH Pe3yIbTaTOB OOYUCHHUS, peaTu3allusl
KOTOPBIX TMPEIyCMOTpPEHa C TMPUMEHEHUEM DJIIEKTPOHHOIO OOY4YeHMs, JHUCTAaHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA,

— B3aUMOJEHMCTBHE MEXIY Y4YaCTHHKaMHU 0OOpa30BaTENbHOIO IpoOliecca, B TOM YHUCIE
CUHXPOHHOE ¥ (WJIM) aCHHXPOHHOE B3aUMOJICUCTBUS TOCPEACTBOM ceT «HTepHEeT.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM nH(}pOpMaAITMOHHO-00pa30BaTEIHPHON cpeabl
o0OecrieunBaeTCss COOTBETCTBYIOIIMMHU CPEACTBAMH  WH(OPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJOTMIl W KBajmuduKaluueld paOOTHUKOB, €€ HCHOJb3YIOUIMX U MOAJEPKUBAIOIINX.
QOyHKUIMOHUPOBAHUE 3JEKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTEIbHON CpPEbl COOTBETCTBYET
3aKOHOJATeNbCTBY Poccuiickoit denepanuu.

6.2 TpeOoBanus Kk MaTepuaJbHO-TexHHYeckoMy o0ecnieuennio OOII 6akanaBpuara

MartepuanbHo-TeXHUYECKass 0a3a  yHUBEpPCUTETa COOTBETCTBYET  JIEHCTBYIOIIUM
OPOTHBONOXKAPHBIM IpaBWJIaM W HOpMaM U o00ecreunmBaeT MPOBEACHUE BCEX BUJIOB
JUCIHUIUIMHAPHON ¥ MEXKIUCHUIUIMHAPHONW  TOJATOTOBKH, TMPAKTUYECKOM U HAy4dHO-
UCCIIEIOBATEIbCKON PabOThI 00yUaIOMIUXCS, IPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM.

[lepeueHnp MaTepHaAIbHO-TEXHUYECKOTO OOECIICUEHHUs BKJIIOYAET: JICKIIMOHHbBIE yueOHbIE
ayautopun  (00OpyZOBaHHBIE BHJICONPOCKIHMOHHBIM 000OpYJOBaHMEM Uil  IPE3CHTALHH,
CpeICTBAaMU 3BYKOBOCIIPOU3BEICHNUS, SKPAaHOM, U UMEIOIINE BbIX0 B IHTEpHET), HOMEeLeHUs AJist
IPOBEICHUSI CEMHHAPCKUX U TMPAKTHUECKUX 3aHATUH (00OpyJOBaHHBIE Y4eOHOH Mebenbio),
OuOMoTeKy (MMEIONTyI0 padodre KOMIBIOTEPHBIE MeCTa ISl OOydYarolIMXcs, OCHAIICHHBIC
KOMIIbIOTEpaMU C JOCTYNIOM K 0a3aM JaHHBIX W BbIXOAOM B MHTepHer), maGopaTtopuu,
OCHAIIIEHHBbIE COBPEMEHHBIM OOOpYJOBaHMEM JJI BBINIOJHEHUS HAyYHO-HUCCIEI0BATEIbCKON
paboThl, KOMIbIOTEpHBIE Kiacchl. [IpH MCMONIB30BaHUU 3JIEKTPOHHBIX M3JIaHUH YHHBEPCUTET
obecreunBaeT KaxJa0ro OOydYaromIerocss BO BpPEMs CaMOCTOSITEIIBHOW IOATOTOBKH pabOunM
MECTOM B KOMIBIOTEPHOM KJIacCe C BBIXOJOM B VIHTEpHET B COOTBETCTBUU C TPYAOEMKOCTBIO
M3Yy4aeMbIX JUCIUIUIMH.

[TomerteHust TPEACTABISIIOT COOOW ydeOHbIC ayAMTOPHU JUIS IPOBEICHUS YICOHBIX 3aHATHIA,
IPEIYyCMOTPEHHBIX MpOrpaMMoi OakajaBpuara, OCHALICHHbIE O0OPYJIOBAHHEM M TEXHUYCCKHMH
cpencTBaMu OOyYeHHs, COCTaB KOTOPBIX OmpeneisieTcs B padodumx MporpamMMax JUCHHIUIUH
(Mmomymnein).

MarepuanpHo-Texandeckoe odecrieuenne OOII GakanaBprara BKIIOYAET:
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6.2.1. OOopynoBanue, He00X0AMMOe B 00pPa30BaTEILHOM Ipolecce

— ITapk BeICOKOTEMIIEPATYPHOTO ra30BOT0 U 3JIEKTPOTEPMUUYECKOTO 000PYIOBAHUS:
[Teun BbICOKOTEMIIEpATypHBIE TUTENIbHBIE C Ta30BBIM 000TPEBOM ISl BAPKU CTEKJIA; AIEKTPONeun
CONpOTHBIIEHUSI € HarpeBarelsiMu M3 xpomuta JaHtaHa (BHUMOTO); »snexrponeun
conporuBiienuss BakyymHble (tunm CIIB3, CIIBJI); neun mabopaTOpHBIE THUTEIBHBIC
DJIEKTPUYECKUE C CHJIMTOBBIMH HArpeBaTelsIMAd W aBTOMATUYECKUM  PETyIUPOBaHUEM
temriepatypbl  [IJI  5/12,5; meubp omekTpuueckas JUisi ONTHYECKOTO CTEKJIOBAPEHUS CO
CTEKJIOMEIIAIbHON MAIIIMHOM; TeUb JSJCKTPUYECKass C yYCTAaHOBKOW MJIsS BBITSTUBAHUS JICHTHI
CTeKJIa; MeYb ANEKTPUYECcKas ¢ peryIupyeMoii ra30Boi cpeioi; meuu sneKTpudeckue My deabHbie
U YCTAaHOBKM BBICOKOTEMIIEpATYpHBIC C MPOTPAMMHBIM YIIPABICHHEM; MeYb SJICKTpUUYECKas
rpagueHTHas; 00OpyJOBaHHME Ui OTJIMBKH CTEKOJbHBIX pPACIUIaBOB; CYIIWIbHBIEC IIKA(bI;
cymmiabHbIe mKadbl BakyymHubie (MLW).

— O0opyaoBaHue sl CHHTE3a U TTOATOTOBKH 00pa3IoB MaTepHaIoB:
Becnl anektponnsie Texuuueckue u ananuruueckue Cauw-120D, Caux 220, DB-60H u np.; Becsl
nabopatopubie (ACCULAB VICON); Becol ananutuueckue (Gibertini Crystal); mabopaTopHas
rianetapHast MenbHHIA RetschPM 100 ¢ pa3smonbHbIMH TenamMu M OapabaHamMH; MeJIbHHIIA
BaJKoBas JlabopaTopHasi; MeJbHHIIAa [IapoBas JlabopaTopHas; MENbHUIBI  IIapOBBIC
JIByXKaMepHBbIe; IpoOHIIKa IIeKoBas JaboparopHast; ycraHoBka AIIP; menbHuUIa BUOparimoHHast
(BUBPOMAIII); mensuumna mnanetapuas (CAHJI, CatypH); npobuiika miexoBas; BUOPOCTON C
HAOOPOM CHT; UCTHpATENI TUCKOBBIE C HA0OpaMH CHUT; aHAJTUTHUYECKasl MPOCEUBAOIAsl MAIlIHA
AS 200 basic ¢ KOMIUIEKTYIOIIUMH; OJHOIUCKOBAs NIIU(OBAIHLHO-TIONUPOBAIbEHAS MalllMHA C
ABTOMATUYECKUM MPHUCTIOCOOICHUEM sl ToJa4u 00pasIoB; YyJIbTpa3ByKoBas BaHHa ProSonic
1000; Turmu kopyHaoBbie oobemMoM 10 — 500 mur; Turau mamotHbeie o0bemMoM 500 — 1000 m;
XUMHYecKass mocyaa (apdopoBasi; XUMUYECKas IOCyAa CTEKJISHHAs; BBITSDKHbIE HIKAQBI;
yCTaHOBKAa JJIs NUIM(GOBKM U TOJHPOBKA MAaTE€pPHaJIOB; BHOPOCTOJNIBI; YCTaHOBKA ISt
rerepoazHOro OCaXKACHUSI.

— IIpuGops! 1 060pynOBaHME AJIS TPOBEICHHS CTPYKTYPHBIX UCCIICIOBAHMIMA:
PentrenoBckue mudpaktomerpbl ¢ 06azamm kpuctamiorpaduyeckux gaHHeix ICDD wu
uH(popManOHHO-TIOUCKOBO# cuctemoit SciGlassSoftwareSuite, B T.4. qudpakromerp D2 Phaser
Bruker AXS; nmepuBarorpadgnr ¢ ¢doTorpaduyueckord W 3JIEKTPOHHON perucrpanueid, npuodop
CHHXpOHHOTO TepMuyeckoro ananuza STA 449 F3 Jupiter; nuddepeHunanbHplii CKaHUPYIOIHMNA
KaJIOPUMETP; CHEKTPATbHO-aHATUTHYSCKUN KOMIUIEKC Ha 0aze MOHOXpoMaropa/crekTporpada
MS3504i; cekTpoMeTp KOMOMHAIIMOHHOTO pAacCesHUsl CBETa MCCIEAOBATEIhCKOTO Kjacca ¢
BBICOKOpA3pemaommM  KOHGOKaIbHBIM ~ MUKpockonom  Horiba, LabRamHRVisible-NIR;
ONTUYECKHE MHUKPOCKOMbI, B T.4., Olimpus BX 51 ¢ KOMIbIOTEpHBIM yIpaBlI€HHEM U C
BBICOKOTEMIIEpaTypHbIM cToiMKOM LinKam; ima3epHsiii aHanu3aTop 3JeMeHTHOTro coctaBa LEA-
S500 ¢upmbr «Solar»; Macc-CHEKTpPOMETp C HMHIYKTHBHO cBsizaHHOW 1uia3moit 1CAP-Q;
dbeMrocekyHaHbIN nazepHbli kommuiekc TETA-X ¢ cucteMoil NWarHOCTHUKHA W3IyYCHHS] W
NO3ULIMOHUPOBAHUS, YKOMIUICKTOBAHHBIA ONTHYECKUM CTOJIOM; IHU(poBoit ocummiorpad TDS-
154D, roumomerp I'5SM, wmukpockon JENAPOL; mna3epHblii TrpaHyJIOMETp; MHKPOCKOI
ornrtuueckuii nonspuzarmonublii ([IOJIAM-211); mukpockon meramnorpaduuecknii (MHUH-8);
MarmuHbl paspeiBHbIe (FM-250, FM-500); ycraHoBka il ONpEACNICHHUs] TEIJIOMPOBOAHOCTH
orHeymnmopoB HecranuoHapHbiM MeToaoM (ISO 8894-1, meTon KpecTOBHHBI), YCTAaHOBKA MJIs
onpefieNieHus  TEIUIONPOBOJAHOCTH  BBICOKOTEIUIONPOBOAHBIX ~ MAaTE€PHAJIOB  CTAIllHOHAPHBIM
MeroaoM; mocT emkocteilt (E8-2); tepaommerp (E6-13); usmepurens ummutanca (E7-20);
ocrmutorpad (MPY-1M); mukpockon ckarupytomuid anektponasiii (TESCAN); nepuaTorpad
(MOM).

— [Ipubops! 1 060pyI0BaHME ISl TPOBEICHUS TEXHOJIOTMUECKNUX UCTIBITAHUN:
YHuBepcanbHas pa3pbeiBHas MamrHa Shimadzu; quaToMeTpsl BEpTUKATBHBIE M TOPH30HTATBHBIN
¢ KomnbeloTepHBIM yripaBieHueM Dil 402 PC; mukpoTBepaoMepsl ¢ pyYHBIM U aBTOMATHYECKUM
Harpy»keHueM; IpuOOpsI JJIs ONpeneNeHus yaenbHoil noBepxHocTu nopomkoB [ICX 11(SP) u
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[1CX-2; mpodunomerp Ilporon — MUDT 130; yctaHOBKM JyIsi ONpEACIICHUS] XUMHUUYECKOU
CTOMKOCTH MaTepuainos; nosspuckon-noiaspumerp IIKC-125; ycraHoBku mid onpeneseHus
IJIOTHOCTH  MarepuanoB;, pH-merper; pedpakTtomerp AOGOGe ontmueckuii NAR-3T;
THJIPABIUYECKUH MTpecc pyUHOI; THApaBINYeCcKui mpecc noiayaBToMat yeuiauem o 10 T (UI1-10);
TUApPABIMYECKU mpecc momyaBTroMar ycuiwem no 50 1 (MII-50); rugpaBmmdeckuii mpecc
nonmyaBToMatr ycwmmem g0 100 1 (MIIC-100); xnmmarudeckass kamepa JabopaTopHas;
BHUCKO3MMETpP BHUOPALIMOHHBIN; BUCKO3UMETP POTALIMOHHBIN;, BUCKO3UMETp OHIJepa; mpuodop
Bacunbesa; npubop Buka; npubop Jle-11larense.

6.2.2. Y4eOHO-HAT/IsIAHBbIE TOCOOHS:

KommiekTsl miaakaToB K JIEKIMOHHBIM Kypcam; HaOopbl 00pa3loB BbICOKOTEMIEPATypPHBIX
HEMETAJUTMYECKUX MAaTepHalloB U JEMOHCTPAIMOHHBIX U3JENUA W3 HUX; Ha0op o0pasioB
TAMMMYHOTO Opaka wu3Menuii; Iwiakatel THMNOBBIX moctepoB HUP, wabopel mpomykuum
NPOMBINUICHHBIX ~ MPEANPUSATHI; KOMIBIOTEpHAs MporpaMmMa 10 OOYYEeHHUIO BEIEHUs
TEXHOJIOTMYECKOTO Tpoliecca mpou3BoacTBa nopmiananemerTa «75th ECS/CEMulator System
from the World Leading Cement Equipment Manufacturer» ¢upmbr «FLSmidt; marmsano-
TUAAKTUYECKUM MaTepual MO TEXHOJOTHWH IPOU3BOJCTBA M3ACNUN U3 CTEKJa, KEPaMUKH,
BSDKYIIMX U KOMITO3UIIMOHHBIX MaTePUAIOB; aIbOOMBI TU(PAKTOTpaMM TIIMHUCTHIX MUHEPAJIOB;
anmb0oMbl  MK-CrIeKTpOoB ~ HEOpPraHWYECKHWX  COCIWHEHMH,  aJlbOOMBI  PEHTIEHOTpaMM
HEOPraHMYECKUX MATEPHAIIOB.

6.2.3. Komnbiotepbl, HHGOPMANNOHHO-TEJIEKOMMYHUKANMOHHBIE C€TH, ANMAPATHO-
NPOrpaMMHBbIe M Ay IHOBHU3YyaJlbHbIe CPEACTBA:

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeBarensMu CD u DVD,
IOPUHTEpAaMH U TNPOTPaMMHBIMH  CPEICTBAMM; IPOEKTOPHI; SKpaHbl; ayJAUTOPHH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXeHUs HH(POPMAIUH C JTI000T0 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kamepsl; mudpoBas kamepa K ONTHYECKOMY MHKpPOCKomy; IdpoBoil (oroanmapar;
KOTIMPOBAJIbHBIC AIMAPAThl; JJOKAIbHAS CETh C BBIXOAOM B MIHTEpHET.

6.2.4. TleuyaTHble U JIEKTPOHHBIE 00pa3oBaTe/bHbIe U MH(OPMALIMOHHBIE PeCYPChI:

NHpopManinoHHO-METOIUYECKUE MaTepuajbl: y4eOHBbIC IMOCOOUS 1O JUCIUIIIMHAM
BapUaTUBHOW YacTH NPOTPaMMbl; METOIMYECKHE PEKOMEHIALWU K MPAKTUYECKUM 3aHATHUSIM;
KaTaJord TUIIOB U BUJIOB MPOJYKLNHU U3 BEICOKOTEMIIEPATYpPHBIX HEMETANIMYECKUX MaTEPHUAIIOB;
KaTaJIOTU MPOAYKLMHU MPOMBIIIJICHHBIX MPENNPUATHH; pa3laTOYHBI MaTepHal K JIGKIMOHHBIM
Kypcam; ydeOHble (UIbMBI IO MpoLeccaM TEXHOJOTHMH M CIoco0aM MPOM3BOACTBA OTAENIbHBIX
BUJIOB M3/EJIHIL; SIEKTPOHHBIE YyUeOHbIe N3JaHHs IO AUCIUIIMHAM BapUaTUBHON YaCTH, HAYYHO-
MOIYJISIPHBIE 3JIEKTPOHHBIE U3/IaHUS.

DOneKkTpoHHbIe 00pa3oBaTeNbHBIE pecypchl: KadeapanbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JIaHUN 10 JUCUMIUIMHAM BapHaTUBHOW YacCTH; DJIEKTPOHHBIE IMpe3eHTallMd K pas3zeliaMm
JEKIIMOHHBIX KYpCOB; Y4eOHO-METOAMYEeCKHe pa3paboTKu Kadenpsl B 3JICKTPOHHOM BUJE;
yueOHble (QUIBMBI K pasfenaM JUCHUUIUIMH; JJIEKTPOHHBbIE KaTaJloTH  MPOAYKIIHU;
UH(POPMALMOHHO-METOIMUECKUE MAaTepHAIIbl B TICUATHOM U 3JICKTPOHHOM BH/IE IO TPOU3BOJICTBY
U3JIeNMid U3 BBICOKOTEMIIEPAaTypHBIX  HEMETaNIMYECKUX  MaTepuajoB;,  COOpHUKHU
TEXHOJIOTUYECKUX CXeM, OYKJIEeThl M KaTaJord OOOpYIOBaHUS, CHPABOUYHUKU IO CHIPHEBBIM
MaTepuaaM, CIpaBOYHUKHU MO HAWIYYIIUM JOCTYITHBIM TEXHOJIOTHSIM MPOU3BOICTBA U3EINI U3
KEepaMUKH, CTEKJIa, TPOU3BOJICTBA BHKYIIMX MaTEPUAJIOB; CIIPABOYHBIE MATEPUAIIbI B TICYATHOM U
JJIEKTPOHHOM BHJI€ IO CTPOCHHMIO M CBOICTBAM TYTOIUIABKUX HEOPTraHHMYECKHUX BEIIECTB;
3IIEKTPOHHAsI KAPTOTEKa 10 PEHTTeHO(})a30BOMY aHAIM3Y; HJIEKTPOHHAS KapToTeKa 1o (pa3oBbIM
quarpaMmaM COCTOSIHMSI TYTOIUIABKUX COEAMHEHMI; JJIeKTpOoHHas KapToTeka ¢oTtorpaduit
MHUKPOCTPYKTYPBI TYTOIIAaBKUX HEOPTaHUYECKUX BEIIECTB.
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VYHuBepcurer obecrieueH HEOOXOAMMBIM KOMILIEKTOM JHUIIEH3MOHHOTO MPOTrPaMMHOIO
oOecrieyeHus (COCTaB onpeaessieTcss B pabounx mporpamMmax JUCIHUILIAH (MOYJIeH) U MOIEKHT
€XKETOTHOMY OOHOBJICHHIO.

OOyuatonmmMcest  obecriedeH aocTyn (yOaJeHHBI JOCTYI), B TOM 4YHCJIE B Cllydyae
NPUMEHEHUS JJIEKTPOHHOTO OOy4YeHUSs, IHUCTAaHIIMOHHBIX OOpa30BAaTEIbHBIX TEXHOJOTUH, K
COBPEMEHHBIM MPO(eCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMALMOHHBIM CIIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OINpeAessieTcss B pabouux Mporpammax AUCHUIUIMH (MOZIYJei) M MOJJIEKUT
€XKEroHOMY OOHOBIICHHIO.

[Tomemnenust uIsi cCaMOCTOATENbHON PabOThl 00YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOYKHOCTBIO TMOAKIIOUEHHS K ceTu «MHTepHeT» M obecreueHsl OCTYIIOM B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

YHuBepcuteT o0ecredeH HEOOXOAMMBIM KOMIUIEKTOM JIUIIEH3UOHHOTO W CBOOOHO
paclpoCTpaHseMOro MPOrpaMMHOIO  OOECICUeHUs, 6 MOM HYUC1e Ome4eCmEeHH020
npou3zeoocmea (COCTaB omnpezensercs B pabodyux MporpamMmax TUCHHUIUIMH (MOZysen) u
noonexcum 0OHO06EHUI0 NPU HEOOXOOUMOCHIUL).

[Tpu ucnonb30BaHUK B 00pa30BATEIHHOM IPOIIECCEe TIEUYATHBIX U3/IaHUH, B YHUBEPCUTETE
chopMupoBaH OMOIMOTEUHBIN (POH/I, YKOMIIJICKTOBAHHBIN TIEYaTHHIMU W3IaHUSIMU U3 pacueTa He
menee 0,25 sKx3eMIuIApa KaXKA0ro M3 M3/1aHul, yKa3aHHBIX B pabouyMX MporpaMMax JUCHUIUIMH
(MopmyIieit), mporpaMMax MPaKTHK, Ha OJHOTO OOYyYarollerocss W3 Yucia JIMI], OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOIIYIO IUCIHMIUIMHY (MOZIYJb), MPOXOISIIMX COOTBETCTBYIOUIYIO
MPAKTHUKY.

OOyvarommmMcst obecrieueH J0CTyn (yIOaleHHBIM JOCTYI), 6 MIOM Yucjle 6 cayuae
npuUMeHeHus 1eKMmpPoOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00pPA306AMEIbHBIX MEXHOI02Ull, K
COBPEMEHHBIM MPO(ECCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OINpeAessieTcss B paboyux mporpammax AUCHUIUIMH (MOZYJei) M MOJJIEKUT
OOHOBJICHHIO (IIPH HEOOXOIUMOCTH).

OObyuaromuecs U3 YUCJia UHBAIUIOB U JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbS
o0ecreynBaroTCs MeYaTHHIMU U (MJIH) AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu B (popmax,
aJIaTUPOBAHHBIX K OTPAaHUYECHUSM UX 370POBbSI.

Jlns peann3alndyd OCHOBHOM 00pa30BaTeNbHOM MPOrpamMMbl IOATOTOBKH MAarucTpOB
UCTIONB3YIOTCS (OHMBI y4eOHOH, yueOHO-METOIUYECKON, HAyYHOW, MEePHOIUYECKONW HaydHO-
TEXHUYEeCKOH  maureparypel MHopmanmonno-6ubnmuoreuynoro uentpa (MBL)) PXTY
uM. JI.1. MenneneeBa u kadeap, y9acTBYIOIIMX B peaTn3alluy MPOTPaMMBI.

Nudopmannonno-oubnnoreunsiii nentp PXTY um. JI. U. MenaeneeBa oOecrnieunBaet
MH(GOPMALIMOHHYIO  TMOAJIEPKKY  peallu3allud  MPOrpaMMbl,  COAECMCTBYET  IOJTOTOBKE
BBICOKOKBAJIM()UIIUPOBAHHBIX ~ CIIELUAINCTOB, COBEPLICHCTBOBAHMIO Y4eOHOTo Ipolecca,
Hay4YHO-UCCIIEIOBATEILCKOM PabOThI, CIIOCOOCTBYET Pa3BUTHIO NMPO(ECCHOHATBHON KYJIbTYpPBI
OyIyIero CrenuanucTa.

UBL] ynuBepcurera oOecreynBaeT OOYYAIOIIMXCS OCHOBHOW y4eOHOH, y4eOHO-
METOAMYECKOW M HAy4YHOW JIUTepaTypoi, HEOOXOTUMOW Ui peain3allid M KayeCTBEHHOTO
OCBOEHUS 00YUaIOUIMMHUCS 0 MPOrpaMMe MarucTparypbl 00pa3oBaTeIbHOrO IMpolecca o BceM
TUcuMIUMHAM, mnpakTukaM U [MA ocHOBHOM 00pa3oBaTeabHONM NPOTrpaMMBbl MOJATOTOBKH
MarucTpos.

O6mwuit 066emM MmHOTOOTpaceBoro honma MBI 01.01.2022 cocrasnser 1 719 785 sk3.

@®oHa y4eOHOM M yueOHO-METOIUYECKOW JHMTEepaTypbl YKOMILJIEKTOBAaH IeYaTHBIMU
U3JIaHUAMU U3 pacueTa He MeHee 0,25 IK3eMIUIIPOB KaKA0ro U3 U3JaHUi OCHOBHOM JTUTEPATYpHI,
MEePEUYNCICHHON B pabouynx MporpaMMax TUCHUIUIMH (MOJIYJIel), MpakTuK, U He MmeHee 0,25
HK3EMIUIIPOB JOMOJHUTEIBHON TUTEpaTyphl Ha 1 00yyaromuxcs.

@DoH TOMOJHUTEIBLHON JIMTEPATyphl BKJIIOYACT TIOMHUMO Y4YeOHOW JUTEpaTyphl
ounmanbHple, CcrnpaBoOYHO-OUMOIMOrpaduyeckre, ClIENUAIN3UPOBAHHBIE OTEUYECTBEHHbIE U
3apyOexxHbIe IepuoAnYecKre U HHPOPMAIIMOHHbIE U3/1aHuUs.
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NudopManinoHHO-OMOIMOTEUHBIN  IIEHTP OOECIEYMBAET CaMOCTOATEIbHYIO padoTy
00y4JaromUXCsl B YUTATBHBIX 3aJ1aX, MPEJ0CTaBIsAs MUPOKUA BEIOOP TUTEPATYPHI MO aKTYaTbHBIM
HalpaBJEHUsM, a Takke o0ecleuynBaeT JIOCTyn K MpodecCHOHAIbHBIM 0a3aM JaHHBIX,
UH(OPMALIMOHHBIM, CIIPABOYHBIM M MIOMCKOBBIM CHCTEMAaM.

Kaxxnprit oOy4varomnuiicsi odecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcs 10CcTy K ceTh MHTepHeT, K 37eKTpoHH0-0n0mnoTeuHol cucteme (ObC) YHuBepcurera,
KOTOpasi COJEPXKUT pa3duyHble U3JaHUs 10 OCHOBHBIM H3Yy4aeMbIM JUCIHUIUIMHAM U
chopMHpOBaHa MO COIJIACOBAHUIO C IMpPaBOOOJIAaTeIsIMU yueOHOM M y4yeOHO-METOAMYECKOU
JUTEPaATYypPHI.

s Oonee TMONHOTO M ONEPATUBHOTO  CIPAaBOYHO-OMOIHMOrpaduueckoro
uHpopmarnmonHoro oocmyxuBanus B MBI peann3oBaHa TEXHOJOTHS 3JIEKTPOHHOW JOCTAaBKU

JIOKYMEHTOB.

JIeKTPOHHBbIe HH(OPMAIHOHHBIE pecypPchl, HCIOJIb3yeMble B pouecce 00y4eHust

PexBU3UTHI 10r0BOpa
(HOMep, 1aTa 3aKJIKYEHUs,

XapakTepucruka 0u0JIHMOTEYHOT O

Ne JJICKTPOHHLIIH CPOK [1eifiCTBHA), CCHIIIKA HA (¢ponna, nocTyn Kk KOTOpOMY
pecype caiit IbC, cymma norosopa, NMpeaoCcTaBjasieTcsi J0r0BOPOM
KOJIHYECTBO KJIKYeH

DNEeKTPOHHO- [IpuHamIeKHOCTH — CTOPOHHSAS Komnexuun: «Xumwus» - uzn-sa HOT,
oubnuoreunass | PexkBusutsl qoroopa — OO0 «Xumuss» - wu3n-Ba  JlaGoparopus
cucrtema (ObC) | «M3narenscTBO «JlaHb» 3HaHUM, «Xumus» - uza-Ba «JIAHby,
«JIAHb» Horosop ot 26.09.2020 «Xumusi»-KHUTY (Kazanckwmit

Ne 33.03-P-3.1-2173/2020 HallMOHATbHBIN UCCJIEI0BATENbCKUN

TEXHOJIOTUYECKUI YHUBEPCUTET),

Cymma noroBopa — 747 661-28 «Xumust» - uzg-sa OUMATIIUTY,

C 26.09.2020 mo 25.09.2021

«adopmaruka» - wusn-Ba «JIAHDby,
«Unpopmaruka»-HannonaabHbIH
Otkpeiteiii YHuBepcuter «MHTYUTy,

Horosop ot 26.09.2021 «H)XEHEPHO-TEXHUYECKHE HAyKu» -
Ne33.03-P-3.1-3824/2021 ma-sa  «JIAHb», «Teopernueckas
MexaHmka» -  u3g-Ba  «JIAHby,

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimroveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBatelied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 1O0CTYI OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caitite OBC.

OKOHOMHKA U MEHEKMEHT» - H3J-Ba
JamkoB m K., a Takke OTACIbHBIC
N31aHUs B COOTBECTCTBUHU C ﬂOFOBOpOM.

[IpuHaAIEKHOCTH — CTOPOHHSS

Kommexkmun: «Xumus» - m3g-sa HOT,

PexBusutel norosopa — 00O «Xumus» - wu3g-sa  JlaGopatopus
«3narenscTBo «JIaHb) 3HaHu#, «Xumusa» - KHUTY (Kazanckuii
Jorosop ot 26.09.2021 HallMOHATbHBIN UCCIIEeI0BATENbCKUM
No 33.03-P-3.1-3824/2021 TEXHOJIOTHYECKUI YHUBEPCHUTET),

«Xumusg» - uza-Ba OUSMATIIUTY»,
Cymma norosopa — 498445-10 «Undpopmatukay - HanumoHanbHbIH
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C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonunuecTBo knroueld — 1octyn
JUISL 3aperuCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Y naneHHsbIi TOCTYII TOCIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite ObC.

OtkpsiTeiii YHUBepcurer «MHTYUTY,
DKOHOMHMKAa U MEHEIKMEHT» - HU3[-Ba
JNamkoB u K., a Takxe oOTAe/lbHbBIE
U3laHusT M3 KOJUIGKIUH  Jpyrux
U3/1aTeNbCTB B COOTBETCTBUU  C
JloroBopom.

[TpuHamIeKHOCTD — CTOPOHHSIS
PexBusute forosopa — OO0
«3narenscTBo «JIaHb)
JHorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma gorosopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonunuecTBo knrouel — noctyn
JUISL 3aperUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Y naneHHsli TOCTYII TOCIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite ObC.

«XUMUSD) - U3I-Ba «JIAHb»,
«Uupopmaruka» - uza-sa «JIAHbDby,
«H)KEHEpHO-TEXHUYECKUE HAyKW» -
m3n-sa  «JIAHb», «Teopernueckas
MEXaHHUKay - U3I-Ba «JIAHb»,
«®Pusuka» - u3a-sa «JIAHby», a Takxke
OTACNbHBIE  W3JAAaHUA U3  JIPYTUX
Kojuteknui wm3parensctBa «JIAHb» B
COOTBETCTBUU ¢ [[oroBopoM.

DJIEKTPOHHO - [IpuHagIe:)XKHOCTh — COOCTBEHHAs] | DJIGKTPOHHBIE BEPCUU  yYEOHBIX H
oubmuoreynas | PXTYVY. HayuyHbIX wu3gaHuil astopoB PXTY
cuctema BI] o Bcem OOITL.

PXTY um. Ccouika Ha caiit ObC —

JI.. Mennenee | http://lib.muctr.ru/

Ba (Ha 0Oaze

AUBC JocTtyn aJist moyib30BaTenei

«Hpbucy) PXTY c n1060ro KoMIpTEpa

Nudopmanmonn | [TpuHAATIEKHOCTH CTOPOHHSIS. DnekTpoHHas OMOINOTEKa HOPMATUBHO-
O-CIpaBOYHAs PexBusute kouTpakta — OO0 TexHuyeckux  u3gaHui.  ColepKuT
cucreMa «AHO®OPMITIPOEKT-LlenTp» OoJtee 40000 HaIllMOHAJIILHBIX
«TEXDKCIIEP cranaaproB u np. HT/]

T» «Hopwmpi, KonTpakr ot 24.12.2021

IIpaBUIIa, 216-2779A/2021

CTaHIapThI

Poccuny. Cymma norosopa — 887 604-00

C 01.01.2022 no 31.12.2022
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Ccruika Ha caiit 9bC —
http://reforma.kodeks.ru/reforma/

KonmuectBo ximroueit — 10
JILIEH3UM + JIOKaJbHBINA JOCTYI C
komnbroTepoB MBI

OneKTpoHHas IIpuHaIeKHOCTD — CTOPOHHSA B OB/] noctynHbl 371€KTPOHHBIE BEPCUU
onbanoreka PexBusute norosopa — ®PI'bBY JUCCepTaIuit Poccwuiickoii
auccepTanui PI'b I'ocynapcTBeHHOM OMOIHOTEKH:
(OBJ1 PT'B) Jlorosop ot 23.04.2021 c 1998 roma — mo cmenuaIbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMUYECKHUE HayKu»,
«}Opuanueckue HayKW»,
Cymma norosopa — 398 840-00 «Ilemarornueckue HayKW» u
«IIcuxonornueckue HayKu»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 roga - o BCceM CIEIHAILHOCTSIM,
KpOMe METUIIMHBI U apMallnu;
Ccouika Ha cat ObC — ¢ 2007 roga - 1o BCEM CIEIHAILHOCTSM,
http://diss.rsl.ru BKJIIOYass pPaOOTBI 1O MEIUIIUHE U
bapmarum.
Konunuectso knroueit — 10
nuuen3ui + pacnevyarka B MBI
bJI BUHUTHU [IpuHamyIexKHOCTH — CTOPOHHSS Kpynuetimas B Poccun 6a3 maHHBIX 1O
PAH PexBusutel norosopa- BUHUTH | ecteCTBEHHBIM, TOYHBIM U TEXHUYECKUM
PAH HaykaM. Bxkmouaer wmarepuansr PX
Horosop ot 20.04.2022 (PedeparuBnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-4426/2022 1981 r. O6mwmit o6vem BJ] — Gonee 28
MJIH. JIOKYMEHTOB
Cymma gorosopa - 100 000-00
C 20.04.2022 o 19.04.2023
Ccblika Ha calT —
http://www.viniti.ru/
KonuuecTBo kitoueit —
JIOKaJIbHBIN TOCTYN s
noJib3oBatesiet PXTY B UBI]
PXTY.
Hayyno- IIpuHaIeKHOCTD — CTOPOHHSA Hayunas osnexktpoHHass OubimoTexa
AJIEKTPOHHAS PexBusuThl noroopa — eLIBRARY.RU — 5310 KpynHeWmmit
6ubnuoreka OO0OO Hayynas 3neKTpoHHas poccuiickuii UH(POPMALIMOHHO-
«eLibrary.ru» OonbIMoTeKa, AHATUTUYECKUHA TopTal B objacTu
Jorosop ot 24.12.2021 HAayKd, TEXHOJOTHH, MEIULHUHBI |

Ne SU-364/2021/33.03-P-3.1-
4085/2021

CymmMma orosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchlUIKa Ha CalT —
http://elibrary.ru

oOpa3oBaHmus, coaepKauii pedepaTsl U
MIOJTHBIE TEKCTHI Oosiee 29 MIIH HayYHBIX
cTaTedl W MmyOnWKanuii, B TOM YHCIIE

3JIEKTpOHHBIE Bepcuu  Ooinee 5600
POCCHIICKUX HAayYHO-TEXHHUIECKHX
’KYpHAJIOB.
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KonnuecTBo kitoveit — noctyn
s ronb3oBareneid PXTY mo IP-
aJpecaM HeOrpaHUYEH.

VY naneHH»bIi TOCTYII TOCIE
MEPCOHAIBHON PETUCTPALINU Ha
carite HOB.

CnpaBoyHo- [IpuHamyIe)KHOCTH — CTOPOHHSS ["apanT — cipaBOYHO-IpaBOBas CUCTEMA
IIpaBoOBas KonTpakr ot 27.12.2021 [0  3aKoHoAarelnbCcTBYy  Pocculickon
cucTeMa Ne 215-2745A/2021 deneparum.
lapanT»

Cymma konTtpakta 680 580-00

C 01.01.2022 o 31.12.2022

Ccbuika Ha calT —

http://www.garant.ru/

KonunuecTBo kirouel — 1octyn

g monb3oBareneid PXTY mo IP-

azipecaM HEOIpaHUYEH
DJIEKTPOHHO- [IpuHamyIeKHOCTH — CTOPOHHSS OnekTpoHHass OMOIMOTEKa BKJIIOYAET
Ooubnuoreynas | «QIEKTPOHHOE U3ATEIHCTBO 6onee 5000 HauMeHOBAaHUN Y4eOHHKOB
cucremMa IOPAWT» 1 y4eOHBIX TIOCOOMH MO BCEM OTPaCIsIM
W31aTeIbCTBA Horosop ot 16.03.2022 3HAHUU JUISL BCEX YPOBHENU
«OPAT» No 33.03-J1-3.1-4377/2022 po¢eCCUOHATBHOTO oOpa3zoBaHHs

OT BeyIIUX  HAYYHBIX  IIKOJ  C
Cymma morosopa — 478 304.00 coOmoieHneM  TpeOOBaHUM  HOBBIX
OI'OCos.

C 16.03.2022 no 15.03.2023

Ccpuika Ha caiiT — https://biblio-

online.ru/

KonnuecTBo knrouei — noctyn

JUISL 3aperUCTPUPOBAHHBIX

nonib3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

Y naneHH»slid TOCTYII TOCIE

MEePCOHAIBHOM PETUCTPALINU Ha

caiite OBC.
DJIEKTPOHHO- [IpuHamyIexKHOCTH — CTOPOHHSS KommuiekT m3nanuii, BXoasmux B 0azy
oubmuoreunas | OOO «IlomuTexpecype» TaHHBIX «DJEKTpOHHas OuOIMOTEKa
cucrema Horosop ot 16.03.2022 TexHuueckoro BY3ay.
«Koncynprant | Ne 33.03-P-3.1-4375/2022
CTYJEHTa»

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CchUIKa Ha CalT —
http://www.studentlibrary.ru
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KonnuecTBo kitoveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBatelied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHsblid 1OCTYI OCIE
MEPCOHAIIBHON PETUCTPALINU Ha
caiite OBbC.

10 DNEKTPOHHO- IIpuHaIeKHOCTD — CTOPOHHSA Komnexknust wu3gaHuii  y4eOHHKOB U
OnbMoTeYHas 000 «3HAHUYMy, Y4eOHBIX TIMOCOOHMI TI0  PazIUYHBIM
cucTemMa Horosop ot 06.04.2022 OTpaciiiM 3HaHUM A8 BCEX YPOBHEU
«ZNANIUM.C | Ne 48 56¢/33.03-P-3.1-4378/2022 | nmpodeccruoHanbsHOTO 00pa3oBaHMs.
OM»

Cymma gorosopa — 31 500-00

C 06.04.2022 1o 05.04.2023
Ccblika Ha calT —
https://znanium.com/
KonnuecTBo kimtouel - 1octyn
JUISL 3aperuCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

11 Nudopmannons | IIpuHanieKHOCTh — CTOPOHHSIS CucremaTtuzanus, KOPPEKTUPOBKA
o- 00O «Hayunas snexkTpoHHast npoduieit YYEHBIX PXTY u
aHanuMTU4ecKas | OmOImoTeKa» YHUBEpCUTETa B  LEJIOM. AHamu3
cucrema Science My OJIMKAITMOHHOM aKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYIHHKOB YHUBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma gorosopa — 108 000-00
C 11.04.2022 1o 10.04.2023

CcrlUIka Ha cailT —
http://elibrary.ru

KonuuectBo ximrouent —
JIOKQJIBHBIN AOCTYII JJIs1
corpyanukos MBI,

BecruiaTHble apXUBHBIE KOJUICKIIUH, TproOpeTeHHble MUHOOPHAYKH JUISl BY30B.
ApxuB UsnarenpcrBa American Association for the Advancement of Science.llaker

«Science Classic» 1880-1996

Apxus UsnarensctBa Annual Reviews. [Taket «Full Collection» 1932-2005

ApxuB n3parenscrsa Macturyra dusuku (Bennkoopuranus). [aker «Historical Archive

1874-1999» ¢ nmepBOro BEIDYCKA KaXKIOT0 KypHayia no 1999, 1874-1999

ApxuB uznarenscrBa Nature Publishing Group. ITaker «Nature» ¢ IIEpBOr0 BBIITYCKA

nepsoro Homepa o 2010, 1869-2010

ApxuB m3parenscrBa Oxford University Press. IMaker «Archive Complete» ¢ mepBoro

BBIDYCKA KaXKI0ro sKypHaia oo 1995, 1849-1995
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ApxuB m3nartensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» c¢ mepsoro
BBIITYCKa KaXJIOTO kypHana no 1998, 1890-1998

ApxuB uznarennctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Beliycka
KQKJIOTO KypHazna o 1996, 1798-1997

ApxuB xypHanoB Koposnesckoro xumuyeckoro obmectsa(RSC). 1841-2007

ApXMB _KOJJIGKIIMM KYPHAJIOB AMEpHKaHCKOTo reodusudeckoro cow3sa (AGU),
npenocrasiseMblit u3narenbctBoM 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 MMJIITHOHOB cTateid) u3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmenieno 6osee 3000 KHUT 1O pa3TMYHBIM OTPACIISIM 3HAHUH, PEO0CTABICHHBIX
122 Hay4HBIMU U3/1aTETHLCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nanubix Bimouaer Oosiee 300 pereH3MpyeMBIX KYpPHAJIOB IO OHOMEIUIUHE,
MeJMIIMHE U €CTECTBEHHBIM HaykaM. Bce cTaThu, pa3MeneHHbIe B 6a3e, HaXOIATCS B CBOOOHOM
JIOCTYTIE.

4. DneKTpOHHBIN pecypc arXiv https://arxiv.org/

Kpynneiimum OecriiaTHBI apXWB 3JEKTPOHHBIX HAYYHBIX MMyOJMKAIMA MO pasjenaM
bu3uKY, MaTeMaTUKH, THHOPMATHKH, MEXaHUKH, ACTPOHOMUH U Onosioruu. Fimeercs moapoOHbIH
TEMaTUYECKHI KaTaJloT ¥ BO3MOXKHOCTb MOMCKA CTaTei TI0 MHOXKECTBY KPUTEPHUEB.

5. Komnexnust xxypranioB MDPI AG http:// www.mdpi.com/

MHOTroMCIUIUITMHAPHBIA HU(POBOM M3ATENBCKUI pecypc, ABIsSETC miIaT(opMoi s
peleH3UPYEMBIX HAyYHBIX KYpPHAJIOB OTKphITOro aocrtymna, m3paromnmxcs MDPI AG (bazens,
HIBeitiiapust). M3narensctBo BoimyckaeT Oojsee 120 pazHOOOpa3sHBIX IJMEKTPOHHBIX KYPHAJIOB,
HAXOJSIIUXCS B OTKPHITOM JIOCTYTIE.

6. W3narenscTBO ¢ OTKpBITHIM JocTynoM InTech http://www.intechopen.com/

[lepBoe u kpymnHelilee B MUPE W3/1aTeNbCTBO, MyOIUKYIOIIee KHUTH B OTKPBITOM JOCTYTIE,
okojo 2500 nayuHbIX u3gaHuid. OCHOBHAs TeMaTHYeCKas HAINpPaBICHHOCTh - (PU3UYECKUE U
TEXHUUYECKHUE HAYKH, TEXHOJIOTUH, METUIIUHCKIE HAYKH, HAYKU O KU3HU.

7. baza nanupix xumudeckux coenunennit ChemSpider http://www.chemspider.com/

ChemSpider — 3To GecrimaTHas XUMUYecKas 0aza aHHBIX, MPETOCTABIISIIONAs OBICTPHII
JIOCTYTI K OoJiee 4yeM 28 MUIJUTMOHAM CTPYKTYP, CBOHCTB M COOTBETCTBEHHOM HHpopManuu. Pecypc
npuHaiekuT KoponeBckomy xumuueckoMmy obmectBy BenmukoOpuranun (Royal Society of
Chemistry).

8. Komnexnus xxypranoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — KomIeKmusi >KypHaJIOB, B KOTOPBIX ITyOJUKYIOTCS OTYETHI O HOBBIX
UCCIIEIOBAaHMUSIX B 00JacTH €CTECTBEHHBIX HAyK W MeAMLUHBI. Bce KypHanbl pa3MelieHbl B
cBobogHOM noctyne (Open Access), Bce CTaThi MPOXOIAT CTPOroe HayuyHOE PELeH3UPOBAHHE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no mareHtam u ToBapHbM 3Hakam CIHA — USPTO — mnpenocrasisier
CBOOOJIHBIN JIOCTYIT K aMEPHKAaHCKUM TaTeHTaM, onmybnmukoBaHHBIM ¢ 1976 r. Ilo HacTosmee
BpEMSL.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[MaTtenTtsl (MO0 maTeHTHBIE 3asBKU) Oonee S50 HAIMOHATBHBIX M HECKOJBKUX
MEXIYHAPOJAHBIX MATEHTHBIX OIOpPO, B TOM umciie mociHble TekcThl maTteHToB CIIA, Poccun,
®paHuuu, AnoHUM U Ap.

11. denepanbHblii  WHCTUTYT  HPOMBINUIEHHOW — coOctBeHHoctn — (DUIIC)
http://www .fips.ru/wps/wcm/connect/content _ru/ru

Nudopmanmonnsie pecypcsl DUIIC cBobogHOTO HOCTYMIA!

- OnexrponHble Orosierenu. Mzobperenus. [lonesnsie moaenu.
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- OTKpBITBIE PEECTPHl POCCUMCKUX U300pETEHUI U 3asIBOK Ha U300pPETCHUSI.

- Pedepatsl poccuiickuX MaTEHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

- [lonHble TEKCTBI POCCHHUCKMX TMATEHTHBIX JOKYMEHTOB M3 IOCIEIHETO
OUIATEHOTO OIOJIJICTEHS.

6.3 TpedoBanus k kaapoBbIM ycaoBusam peanudanuu OOII 6akanaBpuara

Peammzamuss  OOIl OGakamaBpuata oOecmieunBaeTCs MEAAarornyecKUuMU PaOOTHHKAMHU
YHHBEPCHUTETA, a TaKXKe JINIaMH, TpuBiIekaeMbiMu K peann3anuu OOIl GakamaBpuara Ha HHBIX
YCIIOBHSIX.

KBamudukanust  memarormdeckux — paOOTHHKOB ~ YHHBEPCHUTETa  COOTBETCTBYET
KBJTM(DUKAIIMOHHBIM TpeOOBaHMSIM, YKa3aHHBIM B KBAIM(DHUKAITMOHHBIX CIPABOYHUKAX U (WJIH)
npoeCCHOHATTBHBIX CTaHAAPTaX.

He menee 70 mporeHTOB (YHCIEHHOCTH TEAarorHYecKuX paOOTHUKOB YHHUBEPCHUTETA,
yuacTtBytonx B peanusanuu OOIl OakanaBpmara, W JUI], MPHUBIEKAEMBIX YHUBEPCUTETOM K
peanuzanuu OOIT OakanaBpuaTa Ha UHBIX YCIOBUSX (MCXOs U3 KOJIMYECTBA 3aMEIIaeMbIX CTaBOK,
NPUBEIEHHOTO K IENOYUCICHHBIM 3HAaYCHUSIM), BEIYT HAyYHYI0, yUeOHO-METOMUECKYIO U (HIIH)
MIPAKTHYECKYIO PabOTy, COOTBETCTBYIOIIYIO IPODUITIO TIPETIOAaBaCMON AUCIUILTAHBI (MOJTYJIS).

He MmeHee 5 mpoOLEHTOB YHCICHHOCTH IEJarOrMYecKuX paOOTHUKOB YHUBEPCHTETA,
yuacTtBytomx B peanuzanuu OOIl GakanaBpuara, W JUI], NPHUBIEKAEMBIX YHUBEPCUTETOM K
peamuzanun OOII 6akanaBprata Ha MHBIX YCIOBUSX (MCXOJIS U3 KOJIMYECTBA 3aMELIaeMBbIX CTaBOK,
MIPUBEICHHOTO K IEIOYMCICHHBIM 3HAYCHUSIM ), SIBJISTFOTCS] PYKOBOJUTEIISIMHU M (WMJTH) paOOTHUKaMU
UHBIX OpPraHU3aluil, OCYIIECTBIAIONIMMU TPYJOBYIO JIESITENbHOCTh B NMPO(ECCHOHANIBHON cdepe,
COOTBETCTBYIOIIEH MPO(heCCHOHAIBHOM AEATENbHOCTH, K KOTOPON TOTOBSITCS BBITYCKHUKU (UMEIOT
CTaxx pabOTHI B JaHHOW TpoecCHOHATBbHOM cdepe He MeHee 3 JIeT).

He menee 60 npo1ieHTOB YHCIIEHHOCTH NEJaroru4eckux paboTHUKOB YHUBEPCUTETA U JTHII,
MPUBJIICKAEMBIX K 00pa30BaTEIbHON JCSITETPHOCTH YHUBEPCUTETA HA MHBIX yCIOBUAX (MCXOMS U3
KOJINYECTBA 3aMEIIaeMbIX CTaBOK, IPUBEACHHOTO K IEIOYMCICHHBIM 3HAUEHUSIM ), UMEIOT YUECHYIO
CTeneHb (B TOM YHCIE YYCHYIO CTENEeHb, IOMYYEHHYI0O B HMHOCTPAaHHOM TOCYJapcTBE U
npu3HaBaemyo B Poccuiickoit denepanun) u (WJIM) ydeHOE 3BaHHE (B TOM YHCIIE YUCHOE 3BaHUE,
NOJyYEHHOE B MHOCTPAHHOM I'OCyJapcTBe U npu3HaBaemoe B Poccuiickoi denepanyn).

6.4 TpeOoBanus k puHaHCOBBIM ycaoBusiM peaanzannu OOII 6akanaBpuara

dunancoBoe obecnieuenue peanmzanuu OOl OGakanaBprara OCymecTBIsIeTCs B 00beMe HE
HIDKE 3HAueHWH O0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYJapCTBEHHBIX YCIYr IO
peanm3anu 00pa3oBaTEIBHBIX MPOTPAMM BBICHIEr0 OOpa3oBaHHS — MPOrpaMM OakanaBpuara u
3HAYEHUH KOPPEKTUPYIOMUX KO3(pUIIMeHTOB K 0a30BbIM HOpMAaTHUBaM 3aTpaT, OMpEIeIIeMbIX
MuHuCTepCTBOM HayKH U BhICIIero oopa3oBanus Poccuiickoit denepammm.

6.5 TpeOoBaHusi K NpPUMEHSeMbIM MEXaHHU3MaM OIEHKHM Ka4decTBa 00pa3oBaTe/bHOM
AeATeJIbHOCTH U MOAroToBKHU o0yqaromuxcs no OOII 6akanaspuara

KauecTtBo o0OpaszoBarenpHON ACATENLHOCTH W TOAroToBKHM —oOydarommxcs  OOIl
OakanaBpuaTa OIPEENIeTCs] B paMKaX CUCTEMbl BHYTPEHHEH OIICHKH, a TAK)KE CHCTEMbI BHEIITHEH
OLIEHKHU, B KOTOPOW YHUBEPCUTET MPUHUMAET yYacTHe Ha JOOPOBOJIHLHON OCHOBE.

B wmemsx cosepmenctBoBanus OOIl OakamaBpuaTa TNpU NPOBEICHUU PEryJsipHON
BHYTPEHHEH OLIEHKH KauecTBa 0O0pa30oBaTeIbHOM NEATENLHOCTH U MOJTOTOBKH OOyYaroLMXCs 10
OOII 6akanaBpuaTa MpUBIEKaeT padoToaaTenei u (Win) nX 00bETUHEHHS, HHBIX IOPUIHUECKUX U
(vn) pU3MYEeCKUX JIHII, BKIIIOYAs TIETarorndecKux pabOTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEll CHCTEMbI OILICHKHM KadecTBa OOpa3oBaTENbHOHN AEATEIHHOCTH MO
OOII OakanmaBpuara OOyYarOIIUMCSl TPEAOCTABISCTCS BO3MOXKHOCTH OIICHMBAHHS YCIIOBHM,
COZIpKaHMs, OpPTraHH3allMd U KadyecTBa 0Opa30BaTEIbHOrO Ipollecca B LEIOM M OTIEIBHBIX
JTUCITUTUTAH (MOJTyJIeH ) U TIPaKTHK.
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BHemHss orieHKa kadecTBa 00pa3oBaTeNIbHOM IESTEIBHOCTH TI0 TIporpaMMe OakaiiaBpuara
B paMKax IpOoIeypbl TOCYJapCTBEHHON aKKpEIUTALUMHI OCYIECTBIISETCS C LENbIO TTOATBEPKICHHS
COOTBETCTBUS 00pa30BaTEIHLHON JEATEILHOCTH IO Mporpamme OakanaBpuara TpedoBanusm GI'OC
BO.

BHemHss onieHKa kadecTBa 00pa30BaTEeIbHON NESITENBHOCTH U MTOJTOTOBKH 00YYaIOIIAXCs
no OOII GakanmaBpmata MOXET OCYIIECTBIISITHCS B PaMKax MpPoQecCHOHATBHO-00IIECTBEHHOM
AKKpEIUTAIMH, TPOBOAMMON paboToMaTeIsIMU, X OOBETUHEHUSIMH, & TAK)KE YIOJTHOMOYCHHBIMU
UMH OpPTraHU3alHUSMHU, B TOM YHUCIIE MHOCTPAHHBIMH OPTraHU3ALUSMH, JTHOO aBTOPH30BAHHBIMHU
HAIIMOHATGHBIMH  NPO(QECCHOHATLHO-O0IIECTBEHHBIMA ~ OPTraHM3allUsIMHA,  BXOJSIIUMH B
MEXKYHAPOAHBIE CTPYKTYPBI, C IENbI0 MPU3HAHKS KA4eCTBA U YPOBHS MOJATOTOBKH BBIITYCKHUKOB
OTBEUAIOIIUMHU TPEOOBaHMUSIM TMPO(YECCHOHATBHBIX CTaHAApPTOB (MpU HATWYMHM) W (WIH)
TpeOOBaHUSAM PBHIHKA TPYAA K CIICIMATACTAM COOTBETCTBYIOIIETO PO(UIISL.

7 HOPMATUBHO-METOJANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHHUS OBYYAIOIIUMHUCS ITPOI'PAMMbI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno wnHanpasieHuto mnoarotoBku 15.03.02
TexHosornueckne MamIMHLI U 000PYI0BaHUE OIIEHKA KA4eCTBA OCBOCHHS OOYYarOIIUMUCS
OOII 6akanaBpuaTa BKIIOYAET TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHYIO aTTECTAIHIO
u 'A obyuaronuxcs.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00eCIeUnBaeT OLEHUBAHNE X0/1a OCBOCHUSI TUCIUILIMH

U TPOXOXKICHUS TPAKTUK, TPOMEKYTOYHAs aTTecTanusi oOydyaroluxcsi — OICHHUBaHHE
IPOMEXKYTOUYHBIX M OKOHYATEIbHBIX PE3yJbTaTOB OOYUYEHHs IO AUCLMIUIMHAM, HMPOXOXKIEHHS
IIPAKTHK.

HopmatuBHO-MeToaMueckoe  obOecriedeHHe  TEeKyIIero  KOHTPOJIA — YCIIEBAa€MOCTH,
npomexxytouHoii arrectauuu u I'MA obydatonmuxcs no OOII GakanaBpuara OCyliecTBIseTCS B
cootBercTBUU ¢ PI'OC BO 3++ 1 I0KaibHBIMA HOPMAaTUBHBIMU aKTaMH YHHUBEPCUTETA.

Texywuil KOHMPONbL, NPOMENCYMOUHASL AMMeCmayus U ammecmayuoHHble UCTbIIMAHUSL
uUmo2o8oll (20cyoapcmeeHHol umo208ot) ammecmayuu svinyckuuxos OOII bakanaspuama

Texymuii KOHTPOJIb K MPOMEXKYTOUHAS aTTECTAIMs 10 BCEM BUIaM Y4eOHOM AeATeIbHOCTH
00YyYalOUIMXCsl OCYIIECTBISICTCS B COOTBETCTBUU ¢ TpeOoBaHusiMH [lonmoxkeHuss o pedTHHIOBOU
CHCTEME OIICHKH KauecTBa yueOHoM paboThl cTyaeHToB B PXTY um. JI.U. Menneneera, mpuHITOTO
pemienuem YueHoro coera PXTY um. J.M. MenneneeBa ot 26.02.2020, mpotokon Ne §,
BBEICHHOTO B JielicTBHE nprka3oM pektopa PXTY um. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texy1mii KOHTPOJIb YCIIEBAEMOCTH 00YUYArOIIUXCsl 00ECTIEYMBACT OLIEHKY YPOBHS OCBOCHUS
JTUCLUTUIMH, IPOXO0XKICHUS MPAaKTHK, BbinonHeHus: BKP u mpoBoauTces npenonaBatenem Ha Jito00M
U3 BHJOB YYEOHBIX 3aHATHIA. Q0A3amMenbHONl COCMABNAOUWLCl MeKyuez0 KOHmpOous
ycnesaemMocmu AGNACMCA  yYem NPenodasamensiMu HOCeUaeMoCmu y4eoHbIX 3aHAMuUIl
ooyuarowgumucs. 11o pe3ynbpraraM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH TPH pa3a B CEMECTP ISl BCEX
KypCOB I10 BCEM JUCHUIUIMHAM ITPOBOIUTCS aTTeCTaIUs 00y4atoIuXCsl.

[TpomexxyTouHas aTrecTamus MPOBOIUTCS B (popMe 3K3aMEHOB, 3a4€TOB C OLICHKOH H
3a4eTOB JUISl BCEX KypCOB IO JUCIUIUIMHAM U MPAKTUKaM, [IPETyCMOTPEHHBIM YUeOHBIM IJIAHOM
OOII no nanpanenuto noaroroBkd 15.03.02 TexHoJsiornyeckue MamuHbI U 000py/AOBaHMeE,
TexHosioruueckue MamMHbI M 000PyI0BaHHE TMPOU3BOACTBA BBICOKOTEMIIEPATYPHBIX
(GyHKIMOHANBHBIX MaTepuayIoB. Pe3ynbTaThl cjaun 3a4€TOB OLICHUBAIOTCS HA «3aYTCHO», «HE
3a4TE€HO»; 3a4ETOB C OLEHKOW U 3K3aMEHOB — Ha «OTJIMYHOY, «XOPOILOY, «yIOBIECTBOPUTEIHHO,
«HEYIOBIIETBOPUTEIHHO.

[Tpu ocBoennn Hacrosieit OOIT GakanaBpuaTa U3y4eHHE YacTH TUCHUTLIIMH MOXXET OBITh
3aMEHEHO Ha OHJIAWH-KYPChI, INpPU YCJIOBHM, YTO B pE3yJbTaTe OCBOCHHS OHJIAWH-Kypca
bopMHpYIOTCA T€ 7K€ KOMIETEHIIUH (YaCTH KOMITETEHIIMI), YTO ¥ B paMKaX YKa3aHHBIX TUCLUILIHH.
OmnunaifH-Kypc OMKeH OBbITh BBHIOpaH M pealn30BaH B COOTBETCTBUU ¢ [lomokeHmeM o 3ayere
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pe3yabTaTOB  OCBOGHMS  OTKPBITHIX  OHJIAMH-KYPCOB, pealiu3yeMbIX  00pa3oBaTelbHBIMU
opranmsauusamu, B PXTY um. [I.1. Menaeneesa, npuHsaToro pemexnueM Ydenoro cosera PXTY
uM. /.. Menneneesa ot 27.03.2020, npotokost Ne 9, BBeAEHHOr0O B IEMCTBUE NMPUKA30M PEKTOpa
PXTY um. JI.1. Menneneera ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBasieTcsi B COOTBETCTBUU C TpeOoBaHusMu [lojokeHuss O mOpsaKe
IPOBEJICHUS TOCYAAPCTBEHHOM UTOTOBOM aTTecTaluu 1o o0pa3oBaTeIbHBIM IIPOrPaMMaM BBICIIETO
oOpa3oBaHusi — ImporpaMMmaM OakajaBpuaTa, MporpaMMaM CHEIHMaJUTeTa, porpaMMam
maructparypsl B PXTY um. JI.M. Menneneesa, npuHATOro peuieHrueM Y ueHoro cosera PXTY um.
.M. Menneneesa ot 30.10.2019, npotokos Ne 3, BBeZAeHHOT0 B IeHiCTBHE prKa3oM pektopa PXTY
uM. JI.1. MenpneneeBa ot 14.11.2019 Ne 646A; ITonoxxeHUst O BBITYCKHON KBaTH()UKAIIMOHHOM
pabote nns oOywarouxcs 10 00pa30oBaTENIbHBIM IpOTrpaMMaM  BBICHIETO OOpa3OBaHUS —
nporpammaM OakajiaBpuara, IporpaMMam CreluanuTeTa, mporpaMmam Maructpatypbl B PXTY um.
.. MengeneeBa, npuHstoro pemieHueM YdyeHoro coeta PXTY wum. JI.M. Menneneea ot
30.10.2019, mporokon Ne 3, BBemeHHoro B JeiictBue npukazom pekropa PXTY um. .M.
Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nomyckarotcsi o0y4aronyecsi, He UMEIOIINE aKaJIeMHUUECKON 3a/10JDKEHHOCTH U B
MOJIHOM 0ObeMe BeImoHuBIIME yueOHbIH miaH mo OOII 6akanaBpuara B cootBercTBrm ¢ GI'OC
BO no Hanpasienuto noarorosku 15.03.02 Texnosornyeckue MamimHbl U 00opyaoBanue. [is
npoBenenust [ A B yHuBepcurete exerogHo (opMUpPYIOTCS FTOCYIapCTBEHHbBIE SK3aMEHAIIMOHHBIE
xomuccun (I'9K) u anemnsuuonnasie komuccun. Tembl BKP orpaxaror akryanabHbIe MpoOIeMBl,
CBsI3aHHBIE ¢ HanpaBiieHneM oAroToBky 15.03.02 TexHosioruyeckue MalIMHbI 1 000Py/10BaHKE.
YHUBEPCUTET YTBEPKIAET NIEPEUYCHb TEM BBITYCKHBIX KBATH(PUKAIIMOHHBIX paboT, MpeiaraeMpIx
oOydaromuMmces (j1anee — nepedeHb TeM), U JJOBOJAUT €ro JI0 CBEJACHHS 00YYaronIuXxcs HE TO3/IHee
yeMm 3a 6 MECSIEB JI0 1aThl HaYaJla rOCy1apCTBEHHOW UTOTOBOW aTTECTALIUU.

Tema BKP nepconanbHO 7151 KaK10T0 00y9aroIIerocs yTBep)K1aeTcs MPUKa30M PEKTOpa 1o
YHUBEPCUTETY MEpe/l HA4YajJoOM MPEAIUIUIOMHON MpakTUKHU. JI[aHHBIM MPUKA30M YTBEPKAACTCA
takke pykoBogutesnb BKP. Ilepen nawamom Beimosmuenuss BKP oOyuaromuiicss cOBMECTHO ¢
PYKOBOJUTENIEM COCTaBJISICT WHAUBUAYAIbHBIM IUIAaH TMOATOTOBKM U BbioyiHeHuss BKP,
IpeayCMaTpUBAIONINKA OYEPEHOCTh M CPOKH BBINOJIHEHHS OTIENbHBIX yacTeld paboThl. Tekcr
noscHutenpHOl 3anucku BKP mpoBepseTcss Ha Hanuuume HENPAaBOMEPHBIX 3aMMCTBOBaHMI.
IIpoBepka ocymiecTBisieTcs B cOOTBETCTBUM ¢ [lonoxkeHneM O Mopsake MPOBEPKH BBITYCKHBIX
KBaJTM(PUKAIIMOHHBIX Pa0OT M HAyYHBIX JIOKJIAIOB 00 OCHOBHBIX PE3yJlbTaTaX MOJATOTOBICHHBIX
HayYHO-KBATHU(PHKAITMOHHBIX paboT (auccepTanuii) Ha 00bEM 3aMMCTBOBAHUS U UX Pa3MEIICHUS B
ANEKTPOHHO-OMOIoTeynoit cucreme PXTY um. JIL.LU. MenneneeBa, NpPUHATHIM pELICHUEM
VYuenoro coBera PXTY wum. JI.U. MengeneeBa ot 30.10.2019, npotokonm Ne 3, BBEIEHHBIM B
neiicreue npukazom pektopa PXTY um. /.M. Menneneesa ot 14.11.2019 Ne 646A.

3ammra BKP npoBoauTcst Ha oTKphIThIX 3aceaanusix ' DK ¢ yuactrem He MeHee IBYX TpeTeu
ee cocrasa. ['paduk 3amutsel BKP cocraBnsiercs o coriiacoBaHuio ¢ 00y4aronMUCs U TOBOIUTCS
JI0 CBEJICHUs OOydaromuxcs He mo3aHee, 4yem 3a 30 muei mo Havana padotel ['OK. PesynbraTh
paboter ['DK ompenenstorcss OLEHKAMH  «OTIMYHO», «XOPOIIO», «YAOBICTBOPUTEIHLHOY,
«HEYJIOBIIETBOPUTEIHLHO» U OOBSBISIOTCS B TOT K€ JIEHb MOcie 0pOpPMIIEHUSI B YCTaHOBIEHHOM
MOpSIKE TIPOTOKOJIOB 3acedaHuii komuccwit. [lo oxoHuanwmm paboTel mpexacemarens [OK
COCTaBJISIET OTYET O MPOJIETaHHON paboTe.

Jlnst oOydarommxcsi U3 4YMClia WHBAIMIOB W JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3mopoBbsi ['MMA  mpoBOIUTCS € y4Y€TOM OCOOEHHOCTEH HX TMCUXO(DHU3UYECKOrOo pa3BUTHS,
WHIUBUAYATbHBIX BO3MOXHOCTEH M COCTOSIHUS 3/10POBBSI.

OueHouHble CpPEACTBA BKJIKOYAIOT: KOHTPOJBHBIE BOIMNPOCHI W THIIOBBIE 3aJaHUS JUIS
MPAaKTUYECKUX 3aHATUH, KOHTPOJIBHBIX pPAa0OT, 3aU€TOB M HK3aMEHOB, NMPUMEPHYIO TEMATHUKY
pedeparoB, KypcoBbIX paboT; HHBIE (OPMBI KOHTPOJISA, IO3BOJIAIONIAE OIICHUTH CTENEHb
chOpMHPOBAHHOCTH KOMITETEHIIHI 00yYarOIIUXCSl.
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NV hE LD —

10.
11.
12.

13

36

44,

45.

8 PABOYME ITPOI'PAMMBI JTUCHUILJINH, ITPAKTUK U I'HA

Paboune mporpaMMbl AUCITUTUINH, TPpakTHK U1 [ A
Marematuka
Ucropust (ucropust Poccuu, BceoOmast ncTopusi)
TeopeTnyeckas MEXaHHKa
dunocodus
OO01mast 1 HeOpraHUYECKask XUMHUS
OcHOBBI HTHGOPMAITMOHHBIX TEXHOJIOTUI
[IpodunsHOE MporpaMMHOE OOecTieueHre sl pelieHus 3a1a49 mpodecCuoHaTbLHOMI
JEATEIbHOCTH
HNHoCcTpaHHBIN A3BIK
WnxeHepHas 1 KOMIIbIOTepHas rpaduka
TexHunueckas MeEXaHUKa
®dusnka
DIEKTPOTEXHUKA U MTPOMBIIIUICHHAS 3JIEKTPOHUKA

. Jletanu MaiiuH ¥ OCHOBBI KOHCTPYUPOBaHUS
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

DKonorus

TexHoM0rust KOHCTPYKIIMOHHBIX MaTEpPUaIoB

OCHOBBI TEXHOJIOTUU MATUHOCTPOEHUS

OCHOBBI 5KOHOMUKH U yIIPaBJICHUS TPOU3BOJICTBOM

KoHcTpynpoBaHue u pacder 3JIeMEHTOB 000py10BaHUs

CucreMbl aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHMS

MarepuanoseneHue

OCHOBBI TEXHUYECKOT'O PETYJIMPOBAHUS U YIIPABICHUS KA4E€CTBOM

IIpaBoBeneHue

OCHOBBI PKCIITyaTallAOHHON HAJICKHOCTH U TEXHUYECKOTO 00CTy)KMBAaHUSI 000Dy T0BaHMS
be3omacHOCTE KHU3HEACATEILHOCTU

OCHOBBI B3aIMO3aMEHSAEMOCTH U HOPMUPOBAHUS TOUHOCTH U3IETTUNA MAILIMHOCTPOCHUS
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JTUYHOCTH

®dusnyeckas KyJbTypa U CIIOpPT

DNEKTUBHBIE TUCIUIUIAHBI 10 GU3NYECKON KYIbTYPE U CIIOPTY

Opranuueckasi XuMHst

TexHuueckasi TEPMOJIMHAMMKA U TEIUIOTEXHUKA

duszndeckas XUMUS

[Ipoueccsl 1 anmapaTbl XUMUYECKOW TEXHOJIOTUU

dusndeckass XMMHUSI BHICOKOTEMIIEPATYPHBIX (DYHKITHOHATBHBIX MaTePUaIOB

OO01mast TEXHOJIOTHSI BBICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB
TexHomornuecKkre MaIIuHbI JIJIs MPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX (hyHKIIMOHATBHBIX
MaTepHuaioB

. Obmast XxumMHUecKasi TEXHOJIOTUs
37.
38.
39.
40.
41.
42.
43.

CucreMbl ynpaBlieHUsI TEXHOJIOTHUECKUMU MAIllIMHAMU U 000pyI0BaHUEM

Konmounuas xumus

OCHOBBI TEXHOJIOTUY HAaHOTIOPOIIKOB U MaTEPHUAJIOB HA UX OCHOBE

OCHOBBI TEXHOJIOTUY KOMITO3UITMOHHBIX MaTEPHUAJIOB U U3JICTUIH HA X OCHOBE

TexHOJIOTHSI BRICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX KEPAMUYECKUX MAaTEPHUATIOB
TexHomoTHs BRICOKOTEMITEPAaTyPHBIX (PYHKITMOHATBHBIX BSOKYIIIMX MaTEPHUATIOB

TexHonorust 000pyAOBaHUS AJIsl MPOU3BOJCTBA BBICOKOTEMITEPATYPHBIX (DYHKIIMOHAIBHBIX
KepaMHUUYECKHX MaTepUaJIOB

TexHonorust 000pyAOBaHUS IJIsl MPOU3BOJICTBA BBICOKOTEMITEPATYPHBIX (DYHKIIMOHAIBHBIX
BSDKYIIUX MaTepHajIoB

OCHOBBI KOPPO3UH U 3aIIUTa MATEPUATIOB
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46. XuMHYECKOE COMPOTHUBIIEHUE BBICOKOTEMIEPATYpPHBIX (YHKIMOHAIBHBIX MaTepUaioB U
3aluTa OT KOPpO3uu

47. BeicokoTemneparypHble GyHKIIMOHAIbHbIE MaTEPHUAIIBI JIJIS1 3ALIUTHI OT BEICOKUX TEMIIEPATYP
Y XMMHYECKOMN arpeccuu

48. TexHuka BBICOKUX TEMIIEPATYP

49. Texnuka riry0OKoro BaKkyyma

50. TexHuka 1 TexHOJOTUS GYHKIIMOHATIBHBIX MAaTEPHAIOB CTPOUTENHLHOTO Ha3HAUYCHUS

51. DHepro- u pecypcocOeperaromue mpouecchl ¥ TEXHOJIOTUU TPOU3BOJICTBA KEPaMHUUYECKHX
MaTepUAJIOB U U3ICIIHI

52. DHepro- u pecypcocbOeperaromnme Mnpouecchl U TEXHOJOTHU B TPOU3BOJCTBE BSDKYIIUX
MaTepuasoB

53. OCHOBBI HHKEHEPHOTO IPOEKTUPOBAHUS IPOMBIIIEHHBIX 3/1aHUN U COOPYKEHUI

54. OCHOBBI HTHXEHEPHOT'O MPOECKTUPOBAHUS

55. OcHOBBI MEHEPKMEHTA U MapKETHHTa

56. [Ipon3BOACTBEHHBIN MEHEIKMEHT

57. OCHOBBI TEXHOI'€HHOI'O PUCKa

58. [Ipuponomnosib3oBaHue

59. YuebHas mpakTHUKa: 03HAKOMUTENIbHAs TPaKTHKA

60. YueOHas MpaKkTHKa: TEXHOJOTHYECKas (MMPOEKTHO-TEXHOJIOTUYECKAs) TPAKTHKA

61. IIpon3BoaCTBEHHAs IPAKTHKA: IKCIUTyaTal[MOHHAs IPAKTHKA

62. IIpou3BoACTBEHHAS MTPAKTUKA: HAYYHO-UCCIIEI0BaTEIbCKas paboTa

63. 'ocynapcTBeHHass MTOroBasl aTTECTAlMs: MOATOTOBKAa K IPOLEAYype 3alluThl M 3aIluTa
BBITTYCKHON KBATHM(PUKAIIMOHHON pabOTHI

64. I'paxgaHckas 3alMTa B YpE3BbIYAHBIX CUTYyaLUSIX

65. [lepeBo1 HAYYHO-TEXHUYECKOMN JTUTEPATYPbI

66. MuHepasiorust 1 Kpuctauuiorpadus BEBICOKOTEMIEPaTYPHBIX (YHKIIMOHATBHBIX MAaTepHAIIOB

Bxogsamux B OOIIl mo nampasienuto noaroroBku 15.03.02 TexHoJsiornueckue MallMHbBI U
ooopynoBanmne, npoduwir TexHoormyeckMe MAIIHMHBI M 000pPyJIOBaHHE HNPOM3BOACTBA
BbICOKOTEMIIEPATYPHBIX (PYHKIMOHAJIBHBIX MATEPHUAJIOB, BBIIOJIHEHbI B BHUIEC OTICIBbHBIX
JIOKYMEHTOB, SIBJISIFOIIUXCS HEOThemiieMol yacThio ganHou OOIL.

9 ®OHJAbI OHEHOYHLIX CPEACTB JIJisdI INPOBEAEHHA TEKYIIEIT'O
KOHTPOJISI YCIIEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIMU W THA
OBYYAIOIIUXCH OOII BAKAJTABPUATA

B coorBerctBuin ¢ ®I'OC BO 3++ mno wHampaBieHuto mnoarotoBku 15.03.02
TexHoJiornYecKHe MAITUHBI M 000PY/A0BaHNE [T ATTECTALUN 00YYaIOUINXCS HA COOTBETCTBHE
WX TIEPCOHAIBHBIX JOCTIKCHHHN modTamHbiM TpeOoBanusMm OOIIl GakanaBpuata pa3paboTaHbI
®OC no kaxaou TUCUMILIUHE, NTpakThke, [ A, BKIIIoUarome THNOBbIEC 3aJaHus1, KOHTPOJIbHbBIE
paboThl, TECTHl, CHUTYallMOHHbIE 3aJaHMsl, Keilc-3aaud, BONPOCHI K 3ayeTaM U HK3aMEeHaM
(BBIOpaTh HY)KHOE), CPEJCTBA U METOJbI OILICHKH, IO3BOJISIIOIINE OICHUTHh 3HAHUS, YMEHUS,
HABBIKU ¥ YPOBEHb MPHUOOPETEHHBIX KOMIETEHIIUH.

@®OC no qucumInHaM, npaktukam, I MA paspabartbsiBatoTcs B cooTBeTcTBUH ¢ [lopsiakom
pa3paboTKU M yTBEpkACHUS 00pa30BaTeNbHbBIX MPOTPaMM, YTBEP)KIEHHBIM PElIEHUEM Y YeHOTo
coBera PXTY um. JI.U. MenneneeBa ot 25.06.2020, npotokon Ne 12, BBeieHHBIM B ACHCTBUE
npukazoM pekropa PXTY um. JI.1. Menaeneera ot 29.06.2020 Ne 48-O/1.
®OC no gucuumnHam, npaktukam u ['MA:

Maremarnka

Ucropus (ucropust Poccuu, BceoOiast uctopus)
TeopeTnueckas MeXaHHKa

dunocodust

bl
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AN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

45.
46.

47.

48.
49.

OO61as 1 HeOpraHUYecKask XUMHUS

OcHOBBI HH(OPMAITMOHHBIX TEXHOJIOTHI

[IpodunpHOE MporpaMMHOe obOecrieueHre IIsl pelieHus 3a1a4 MpodecCHoHATbHON
ACATCIIbHOCTU

NHOoCTpaHHBIN S3bIK

WNuxeHepHas U KOMIbIOTEpHAs rpaduka

TexHuueckas MeXaHuKa

dusznka

DNEeKTPOTEXHHUKA U MPOMBIIIJICHHAs 3JIEKTPOHUKA
JleTanu MallvH U OCHOBBI KOHCTPYUPOBaHUS
DKOJI0THs

Texnonorus KOHCTPYKIHUOHHBIX MAaTCPpUAJIOB

OCHOBBI TEXHOJIOTMH MAalTUHOCTPOEHUS

OCHOBBI 5KOHOMUKH U YTIPABJIEHUSI IPOU3BOICTBOM
KoHncTpyupoBanue 1 pacuer 3JieMEHTOB 000pY10BaHUS
CucreMbl aBTOMaTU3UPOBAHHOTO IIPOEKTUPOBAHUS
MarepuanioBenenue

. OCHOBBI TEXHUUYECKOT'O PErYIMPOBAHUS U YIIPABICHUS KAYECTBOM
22.
23.

[IpaBoBeeHuUE

OCHOBBI IKCIUTYaTaI[MOHHON HAJIEKHOCTU M TEXHUYECKOTO 00CTYKUBAHUS
o0opyIoBaHuUs

be3onacHOCTh XU3HEACATCILHOCTH

OCHOBBI B3aIMO3aMEHSAEMOCTH U HOPMUPOBAHUS TOUHOCTH U3IETUNA MAILIMHOCTPOCHUS
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JTUYHOCTU

®dusnyeckas KyJbTypa U CIIOpPT

DNEKTUBHBIE TUCIUIUIAHBI 10 GU3NYECKON KYIBTYPE U CIIOPTY

Opranuyeckasi XuMHust

TexHuueckasi TEPMOJIMHAMHKA U TEIUIOTEXHUKA

dusndeckas XUMUS

[Ipoueccsl 1 anmapaTbl XUMUYECKOW TEXHOJIOTUU

dusndeckass XMMHUSI BHICOKOTEMIIEPATYPHBIX (DYHKITHOHAIBHBIX MaTePUaIOB

OO01mast TEXHOJIOTHSI BBICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB
TexHomornuaeckue MaIIHHBI JUTSE MPOU3BOACTBA BBICOKOTEMITIEPATYPHBIX
(YHKIIMOHATLHBIX MAaTEPUAIOB

OO01as XuMUYeCcKass TSXHOJIOTUS

CucreMbl yIpaBlieHUsI TEXHOJIOTHUECKUMU MAIlIMHAMU U 000pyI0BaHUEM
Konmounuas xumus

OCHOBBI TEXHOJIOTUY HAaHOMIOPOIIKOB U MaTEPHUAJIOB HA UX OCHOBE

OCHOBBI TEXHOJIOTMY KOMIO3UIIMOHHBIX MAaTEPUAIOB U U3/ICJIMI HA UX OCHOBE
TexHOIOTHS BRICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX KEPAMUYECKUX MAaTEPHUATIOB
TexHomoTHs BBICOKOTEMITEPATyPHBIX (PYHKITMOHAIBHBIX BSOKYIIIMX MaTEPHUAIIOB

Texnonorus 000pyI0BaHUS JUTS IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX
(YHKIMOHATIBHBIX KEPAMUYECKHX MAaTEPHUAJIOB
Texnonorus 000pyI0BaHUS JUTS IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX

(GYHKIIMOHATIBHBIX BSDKYIIIMX MaTEpPHANIOB

OCHOBBI KOPPO3HH U 3aIIUTa MAaTEPUAIOB

XMMHUYECKOE COMPOTHBIICHNE BBICOKOTEMIIEPATYPHBIX (DYHKIMOHAIBHBIX MAaTEPUANIOB H
3alUTa OT KOPPO3UU

BricokoTemmneparypHble  (YHKIMOHAJIbHBIE MaTe€pHanbl Uil 3alIUTBl OT BBICOKHX
TEMIIepaTyp U XUMHUYECKOH arpeccun

TexHnKa BBICOKHX TEMIIEPaTyp

TexHuka riryboKoro Bakyyma
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50.
51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.
66.

TexHuKa U TeXHONOTHS (PYHKIIMOHAIBHBIX MaTEPUAJIOB CTPOUTEIHHOTO HAa3HAYEHUS
DHepro- u pecypcocOeperaromye mporecchl ¥ TEXHOJIOTUU TPOU3BOJICTBA KEPAMHUECKUX
MaTepUAJIOB U U3IEITUI

DHepro- U pecypcocdeperarire Iporecchl 1 TEXHOJIOTHH B MPOU3BOACTBE BSIKYIIUX
MaTepuasoB

OCHOBBI HTHXKEHEPHOT'O MPOSKTUPOBAHUS TPOMBILIICHHBIX 3/IaHUN U COOPYKEHUI
OCHOBBI HH)XEHEPHOTO MTPOEKTUPOBAHUS

OCHOBBI MEHEIIKMEHTA 1 MAPKETHUHTA

[1pon3BOACTBEHHBIN MEHEIKMEHT

OCHOBBI TEXHOT€HHOT'O pUCKa

[IpuponomnosibzoBanue

Y4eOHast mpakTUKa: 03HAKOMHUTENbHAS IPAKTHKA

VYueOHas mpakTHKa: TEXHOJIOTHYECKas (TPOCKTHO-TEXHOJIOTHYECKasT) TPaKTHKa
[IpousBoiCTBEHHAS IPAKTHKA: KCIUTyaTallMOHHAS MPAKTUKA

[TpousBoacTBEHHAs MpaKTUKA: HAYYHO-UCCIIE0BaTeIbCKas padoTa

l'ocynapctBeHHasi UTOrOBasi aTTecTalys: MOATOTOBKA K MPOLEIype 3aIlUThl U 3allluTa
BBITTYCKHON KBATM(PUKAIIMOHHON pabOTHI

I'paxxnanckas 3ammTa B Ype3BbIYANHBIX CUTYALUAX

[lepeBos1 HAYYHO-TEXHUYECKOM JTUTEPATYPhI

Munepanoruss ¥ Kpuctauiorpadus — BBICOKOTEMIEPATYPHBIX  (DYHKIIMOHATBHBIX
MaTepuasoB

BxomsamuM B OOII mo nHampasnenuto noarotoBku 15.03.02 TexHosormyeckue MaliMHbI U
odopynoBanmue, npopuisr TexHoTOrmYeckme MaMIMHBI H O00OpPY/OBaHWE IPOH3BOACTBA
BbICOKOTEMIIEPATYPHBIX (PYHKIHOHAJILHBIX MATEPHAJIOB, BBIIIOJHEHBI B BHUJEC OTACIIbHBIX
JIOKYMEHTOB, SIBJISIIOIIUXCS HEOThemiieMor yacThio nanHoi OOIL.

NV hE LD —

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

10 METOAUYECKHUE MATEPUAJIbBI 1O JUCHUIIJIMHAM, IIPAKTUKAM

N TuA

Metonuueckrue MaTepuabl o JUCHUIUIMHAM, NTpakTukam u ['A:

Maremarurka

Ucropust (ucropust Poccuu, BceoOias uctopusi)

TeopeTnyeckas MEXaHHKa

dunocodus

OO01mast 1 HeOpraHUYECKask XUMHUS

OcHOBBI HTHGOPMAITMOHHBIX TEXHOJIOTUI

[IpodunsHOE MporpaMMHOE OOecTieueHue sl pelieHus 3a1a4d mpodhecCuoHaTbHOMI

JEATEIbHOCTH

HNHOoCTpaHHBIN A3BIK

WnxeHepHas 1 KOMIIbIOTepHas rpaduka

TexHuueckast MEXaHUKa

dusnka

DIIEKTPOTEXHUKA U ITPOMBILIUICHHAS 3JIEKTPOHUKA

JeTanu MalivH U OCHOBBI KOHCTPYHUPOBaHUS

DKoJorus

TexHOoMorust KOHCTPYKIMOHHBIX MaTepUaIoB

OCHOBBI TEXHOJIOTUY MAallTUHOCTPOEHUS

OCHOBBI 5KOHOMHUKH U YIIPABJICHUS IPOU3BOICTBOM

KoHncTpyupoBanue u pacuer 3JIeMEHTOB 000py10BaHUS

CucTtemMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS

MarepuaiioBeieHue

. OCHOBBI TEXHUUYECKOT'O PETYIMPOBAHUS U YIIPABICHUS KAYECTBOM
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22.
23.

24.

25

36

44,

45.
. XMMHUYECKOE CONMPOTUBJICHHE BBICOKOTEMIIEPATYPHBIX (DYHKLIMOHAIBHBIX MaTEpUaIoB U

46

47.

48.
49.
50.
51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

[IpaBoBeeHuUE

OCHOBBI BKCHHyaTaHI/IOHHOﬁ HaAIC)KHOCTHU U TCXHUYCCKOT'O O6CJIy)KI/IBaHI/I5I
o0opyIoBaHUs

be3omnacHocTs KHU3HCACATCIIBHOCTU

. OCHOBBI B3aMMO03aMEHAEMOCTH 1 HOPMUPOBAHMSI TOUHOCTH U3/I€IUH MAIIUHOCTPOECHHUS
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

CounanbHO-IICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JTUYHOCTU

®dusnyeckas KyJbTypa U CIIOpT

DNEKTUBHBIE TUCIUIUIAHBI 10 GU3NYECKON KYIBTYPE U CIIOPTY
Opranuueckasi XuMust

TexHuueckasi TEpMOJIMHAMHKA U TEIUIOTEXHUKA

duszndyeckas XUMUS

[Ipoueccsl 1 anmapaTbl XUMUYECKOW TEXHOJIOTUU

dusndeckass XMMHUSI BHICOKOTEMIIEPATYPHBIX (DYHKITHOHATBHBIX MaTepUaiOB
OO01mast TEXHOJIOTHSI BBICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB
TexHomornaeckmue MaIInHBI JUTSE MPOU3BOACTBA BBICOKOTEMITIEPATYPHBIX
(YHKIIMOHATBHBIX MAaTEPUAIOB

. O0mast XumMHUecKasi TEXHOJIOTUs
37.
38.
39.
40.
41.
42.
43.

CucreMbl ynpaBlieHUsI TEXHOJIOTHUECKUMU MAIllIMHAMU U 000pyI0BaHUEM
Konmounuas xumus

OCHOBBI TEXHOJIOTUY HAaHOMIOPOIIKOB U MaTEPHUAJIOB HA UX OCHOBE

OCHOBBI TEXHOJIOTUY KOMITO3UITMOHHBIX MaTEPHUAJIOB U U3JICTUN HA X OCHOBE
TexHOJIOTHSI BRICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX KEPAMUYECKUX MAaTEPHUATIOB
TexHomoTHs BBICOKOTEMITEPATyPHBIX (PYHKITMOHATBHBIX BSOKYIIIMX MaTEPHUATIOB

Texnonorus 000pyI0BaHUS JUTS IIPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX
(YHKIMOHATIBHBIX KEPAMUYECKHX MAaTEpPHUAIOB
TexHonorus 000pyI0BaHUS JUTS IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX

(GYHKIIMOHATIBHBIX BSOKYIIMX MaTepUaioB
OCHOBBI KOPpPO3UH U 3alIUTa MaTepUAJIOB

3aIuTa OT KOPPO3UHU
Bricokoremneparypuble (yHKIMOHAIbHBIE MaTepuaibl IS 3alIUTHl OT BBICOKUX
TEMIEPATyp U XUMUUYECKOHN arpeccuu

TexHuKa BHICOKHX TEMIEPATYyp

TexHuka riryboKkoro Bakyyma

TexHuKa U TEXHONOTHS (PYHKIIMOHAIBHBIX MaTEPUATIOB CTPOUTEIHHOTO HAa3HAYEHUS
DHepro- u pecypcocOeperaromye mporecchl ¥ TEXHOJIOTUU MTPOU3BOJICTBA KEPAMHUECKUX
MAaTEepUAIOB M U3ICIIUI

DHepro- U pecypcocdeperariire Iporecchl 1 TEXHOJIOTHH B MPOU3BOACTBE BSIKYIIUX
MaTepuasoB

OCHOBBI UH)XCHEPHOTO MPOCKTHPOBAHUS MPOMBIIIICHHBIX 3[JaHUI U COOPYKEHUI
OCHOBBI HH)XEHEPHOTO MTPOEKTUPOBAHUS

OCHOBBI MEHEIIKMEHTA ¥ MAPKETHUHTA

[Tpou3BOACTBEHHBIN MEHEKMEHT

OCHOBBI TEXHOT€HHOT'O pUCKa

[IpuponomnosibzoBanue

Y4eOHast mpakTUKa: 03HAKOMHUTENbHAS IPAKTHKA

VYueOHas mpakTHKa: TEXHOJIOTHYECKas (TPOCKTHO-TEXHOJIOTHYECKasT) TPaKTHKa
[TpousBoCTBEHHAS IPAKTHKA: KCIUTyaTallMOHHAS MTPAKTUKA

[TpousBoacTBEHHAs MpaKTUKA: HAYYHO-UCCIIE0BaTeIbCKask paboTa

locymapcTBeHHast UTOroBasi aTTECTANMsI: MOATOTOBKA K MPOLEAYpPE 3aIllMTHl M 3allHUTa
BBITTYCKHON KBATH(PUKAIIMOHHON pabOTHI

I'paxxnanckas 3ammTa B Ype3BbIYANHBIX CUTYALUAX
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65. [lepeBo1 HAYYHO-TEXHUYECKOMN JTUTEPATYPbI
66. Munepasioruss M Kpuctaysiorpagusi  BBICOKOTEMIIEPATYpHBIX  (DYHKIIMOHAIBHBIX
MaTepuasoB

BxomsmuM B OOII mo nampasnenuto noarotoBku 15.03.02 TexHosormyeckue MallMHbI U
odopynoBanmue, npopuis TexHoaormyeckme MaMIMHBI H 00OpPY/JOBaHHE INPOHU3BOACTBA
BbICOKOTEMIIEPATYPHBIX (PYHKIMOHAJIBbHBIX MATEPHUAJIOB, BBINOJHEHb B BUAE OTICIbHBIX
JTIOKYMEHTOB, SIBJISIOIINUXCS HEOThemiieMor yacThio nanHoi OOIL.

11 PABOYAS ITPOI'PAMMA BOCIIUTAHUA

PabGouast mporpamma Bocmutanus, Bxozsmas B OOIl mo HampaBIeHHIO MOATOTOBKH
15.03.02 TexHoJjoruueckue MalIWHBI W oGopynoBaHue, npoduns TexHosoruueckue
MalmIdHbI W 000py/0BaHHE NPOU3BOACTBA BbICOKOTEMIEPATYPHBIX (PYHKIMOHAJBLHBIX
MaTepHaJIOB, BBIITOJIHEHA B BUJC OTACIIBHOI'O I[OKYMGHTa, ABJIAOIICTOCA HGOT’bGMJ’IGMOﬁ JaCTbhHO
nagaou OOIL.

12 KAJJEHIAPHBIN IIJIAH BOCIIUTATEJIbHOM PABOTHI

Kanennapueiii man BocnurtarenbHOM paboThl, Bxoasmuii B OOIl mo nHampaBieHHro
noaroroBku  15.03.02 TexHosornyeckue MamIMHBI W 00OpyAOBaHHE, IPOPUIDL
TexHoslorHyecKkue MAaIIMHLI W O000pPYyAOBaHHE TMPOM3BOJACTBA BbICOKOTEMIIEPATYPHBIX
(YHKIMOHAIBHBIX MATEPHAJIOB, BBIIIOJIHEH B BUAE OTAEIBHOIO JOKYMEHTA, SBIISIOILErOCs
HeoTheMIeMoHt yacTeio Janaou OOIT.

.. PXTY um. .. Mennencena
® HOKYMEHT INIOAITNCAH

HEKBAJIMOULMPOBAHHOM
G SJIEKTPOHHOM MO CHIO

Bnanenen: Makapos Hukonaii Anekcannposud
JupexTop nenapraMenTa:/[emapraMeHT 1 87
00pa30BaTEIbHOH AEATEIEHOCTH

Hevicteurenes: ¢ 09.12.2021 o 09.12.2022
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