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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
o0pa3oBaHusi — MIPOrpaMMa NMOATrOTOBKH 0akajJaBpoB (Jajiee — mporpaMma 0akajlaBpuara,
OOIl o6axanaBpuara), peanuzyemas ¢deaepaibHbIM TOCYIApPCTBEHHBIM  OFOJKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBUM C (pelepabHBIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO 00pa30BaHusl — OakalaBpHaTr IO
HarnpaBiaeHuto moarotoBku 18.03.02 — Hepro- m pecypcocOeperamomme mnpouecchl B
XHMHYeCKOH TeXHOJIOTHH, HedTeXuMHUH " OMOTEeXHOJIOTHH, npoduiIb
«JHepropecypcocleperaomue XuMuieckue NpoU3BOACTBA», MIPEJCTABIIAECT COOOH KOMILJIEKC
OCHOBHBIX XapaKTEPUCTUK 0Opa3oBaHMS W OPraHU3ALMOHHO-TIEAATOTHYECKUX  YCIIOBHIA,
KOTOPBIN TMpeACTaBieH B BHUJIE y4eOHOro IIaHa, KajJeHJIapHOro ydyeOHoro rpaduka, pabodnx
nporpaMM JTUCHUIUIMH (MOJyJIel), OIICHOYHBIX M METOJUYECKHX MaTepHuaoB, padoueit
POrpaMMbl BOCIIUTaHUS, KaJIEHAAPHOTO IJIaHA BOCIIUTATEIbHON paboThl, POPM aTTeCTalUH.

1.2 HopmaTuBHbIe JOKYMEHTHI JJisl pa3padoTKi NporpaMmsl 0akajaBpuara 1o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-d3 «O06 obpazoanuu B Poccuiickoit
denepanuny;

- [Tpuxa3 MuHucrepcTBa Hayku U BbIciiero oopasoanust PO or 7 aBrycra
2020 . N 923 "O6 yrBepxaeHun ¢HeaepalbHOr0 TOCYIapPCTBEHHOrO0 00pa30BaTEIHLHOIO
CTaHJapTa BhICIIEro oOpa3oBaHWs - OakajlaBpuar IO HampabiieHuro mnoarotoBku 18.03.02
«JHepro- u pecypcocdeperaroiiue npoueccbl B XUMHUYECKOH TeXHOJOrnH, HepTeXuMUH U
onorexnonorum» (nanee — ®I'OC BO — GakanaBpuar no HampapieHuto noaroroBku 18.03.02
«JHepropecypcocoeperaione XuMuiecKne Nponu3BoJACTBAY;

- [Ipuka3 MunucrepcTBa Hayku M BbIciiero oopasosanus Poccuiickoit @enepanuu
or 06.04.2021 No 245 «OO6 yrBepxnenuu Ilopsiaka opraHu3zallid W OCYIIECTBIICHUS
00pa3oBaTeNbHON JIEATEIILHOCTH 1O 00pa30BaTEIbHBIM MPOTpaMMaM BBICIIETO 00pa30BaHUS —
nporpaMmam 6akajiaBpuaTa, IporpaMMam CHelUalInTeTa, IPorpaMMaM MarucTpaTypbh»;

- [Tpodeccuonanbubiit crangapt 16.069 "PabGoTHuk 1o noructuke B cdepe
oOpailleHusi ¢ OTXOAaMM MOTpeOieHus", yTBEpKAEHHBIM mNpukazoM MuHucTEpcTBa Tpylaa U
couuanbHoM 3aumThl Poccuiickoit @enepaunu ot 27.10.2020 N 749 H;

- [Tpodeccuonanpubiit  cranmapt 19.002 «Cnenmanvct 1O XMMHYECKOM
nepepaboTke HePTH W raza», YTBEpXKIACHHBIN Mpruka3zoM MuUHUCTEpPCTBA TpyJa M COLMATBHON
3amuTel Poccuiickoit @enepanuu ot 21.11.2014 Ne 926 H;

- [Tpuka3 MunucrepctBa oOpa3oBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHun [lopsaka npUMeHEeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30oBaTENIbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0YYEHHs, TUCTAHLMOHHBIX 00pa3oBaTeIbHBIX TEXHOJOTHH MpU
peanmzanuu  00pa30BaTENbHBIX MporpaMM» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata oopamenus: 15.03.2023).

- [Mpodpeccuonanpubrit  cranmapr  40.011  «Cmemumamuct 1o Hay4HO-
UCCIIEIOBATEIbCKUM M OIBITHO-KOHCTPYKTOPCKUM pa3pabOTKamM», YTBEp:KJIEHHBIH MPHUKa30M
MuHncrepcTBa Tpyaa U conranbHou 3amuTel Poceniickont @enepannn ot 04.03.2014 Ne 121 H;

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaAeHuH [lopsaka mpUMeHEeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30BaTENIbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0Y4YEHHs, TUCTAHLMOHHBIX 00pa30oBaTeIbHBIX TEXHOJOTHH MpU
peanu3anuu  00pa3oOBaTENBHBIX TMporpaMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
YEQ%ET7/ (nata oopamenus: 30.05.2022);
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— Ilpuka3 MunHHcTepcTBa Haykd M BbIcuiero oOpasoBanust Poccwuiickoit ®enepanum,
MunucrepctBa npocsemieHus Poccuiickoit ®eneparmu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMIOATOTOBKE OOydammmxcs» [DIeKkTpoHHBIM pecypc]. Pexum pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obpamienus: 30.03.2023);

— Ilonoxenne 00 opraHu3al ¥ HCIOJB30BAHUHM DJIEKTPOHHOTO OOy4YeHus u
JTUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA MPU peaju3aluu 00pa30BaTebHBIX MPOrpaMM
B (eneparbHOM TOCYIAapPCTBEHHOM OIOPKETHOM OOpa30BaTEIbHOM YUYPEKIACHUHM BBICIIETO
oOpa3zoBanus «Poccuilckuii XMMHKO-TeXHOJIOrn4eckuil yausepcurer umenu .M. Menneneesay,
npuHsToe pemeHueM YdeHnoro copera PXTY um. [.U. Menaeneesa ot 27.03.2020, npoTokon
Ne 9, BBeneHHOE B jeiicTBHE MpHKa3oM U.0. pekropa PXTY um. JI.1. Menaeneesa ot 27.03.2020
Ne 29 o [DnexTpoHHbIA pecypc]. Pexum JlocTyna:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxkenne_I0uIOT.pdf naTa
obpamienus: 30.03.2023);

[lonoxxenne O TPAKTUYECKOH  MOArOTOBKE oOy4amomuxcs B QeaepaabHOM
roCy/IapCTBEHHOM  OIOJKETHOM 00pa30oBaTeIbHOM  YUPEXKICHUU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYECKH yHuBepcuTeT umenu .M. Menneneesa», npunsaroe
pemiennem YueHoro coeta PXTY wum. J[.M. Menneneea ot 25.11.2020, mpotokon Ne 4,
BBeJIeHO B jelicTBue npukasoM pexkropa PXTY um. JI.M. Mengneneesa ot 26.11.2020 Ne 117 O]
[DJ1eKTpOHHBIN pecypc]. Pexum JIOCTYyIIa:
https://www.muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka

2.pdf mara o6pamenus: 30.03.2023).

IIpy ocBoeHMM JUCUMIUIMH M  HPaKTUK CTYAEHTHl JIOJDKHBI — HCIOJIb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00Pa30BaTEIbHbIE PECYpPCHl CIEAYIOIIUX IOPTAJIOB U
CalTOB:

— Cucrema QenepabHBIX 00pa3oBaTeNbHBIX MOpPTaioB. CHCTEMa  OTKPBITOTO
obpazoBanus. Koucantuuroeiii nentp MOC OO P® [DOnekrtponnsiii pecypc] — Pexum
noctyna: http://www.openedu.ru/ (nara ooparienus: 30.03.2023).

— HWudopmanuonnas cucrtema «EnnHoe OKHO 10CTyIa K o0pa3oBaTelbHBIM peECypcam».
URL.: http://window.edu.ru/ (nata obpamenus: 30.03.2023).

— ®DIIO: coorBerctBue TpeboBanusM @OI'OC [DnekrtpoHHbIl pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara ob6pamienus: 30.03.2023).

1.3 O0mas xapakTepucTHKa NPOrpaMMsbl 0akajiappuara

Heabio mporpamMmmsl 6akanaBpuata SBISETCS CO3/1aHUE Il 00yJaroMXCsl YCIOBUM AJs
nproOpeTeHus: HeOOXOIUMOr0 Uil OCYIIECTBICHUS MPO(EeCCHOHATBHON JEesITeIbHOCTH YPOBHS
3HaHWM, YMEHHM, HAaBBIKOB, OINbITA JESITEIBHOCTM M TOJATOTOBKM K 3alllUTE BBITYCKHON
KBAJTM(PHUKAIMOHHOM paboTBhI.

[Tonyuenne oOpa3oBaHHMs MO 00pa30BaTENIbHON MpoOrpamMme BBICHIETO OOpa3oBaHMS —
nporpaMMe OakajaBpuara JOIYCKAaeTCsl TOJBKO B 00pa3oBaTeIbHOM OpPraHU3allMM BBICIIErO
o0pa30oBaHMs M HAyYHOM OpraHu3anuu (J1ajgee — Opranu3anus).

OOyuenne 1o o0O0Opa30BaTENbHOW MpOrpaMMe BBICHIETO OOpa30BaHUS — MpPOrpaMMme
OaxanaBpuata B 0Opa30BaTeIbHOM OpraHu3alliy OCYIIECTBISETCS B OYHOM (Qopme oOydeHus.
O6wvem mnporpaMmbl OakanaBpuara cocraBisgeT 240 3aueTHBIX €IMHMIl (Janee - 3.6.) BHE
3aBHCUMOCTH OT (pOpMBI O0yUYEHUS], IPUMEHIEMBbIX 00pa30BaTENIbHBIX TEXHOJIOTHHA, peann3aun
nporpaMMbl OakaliaBpuiata C HCIHOJIb30BaHHEM CETEBOW (DOpPMBI, pealln3alliil IMPOrpaMMbl
OaxanaBpuaTa 1o UHAMBUIYyaJIbHOMY Yy4€OHOMY ILIaHy.

O06wem mporpammbl OakajgaBpuaTa, peajin3yeMblil 3a OMH Y4eOHBII roJl, COCTaBIIET He
6onee 70 3.e. BHE 3aBUCHUMOCTH OT (OpMbI OOYyUEHHs, NPUMEHSEMBIX OOpa30BaTEIbHBIX
TEXHOJIOTUH, pealn3alui NporpaMMbl OakajaBpuaTa C MCIOJIb30BAaHMEM CETEBOW (OPMBI,
peaqMzalMM MporpamMmbl OakajgaBpuara [0 HWHIUBUAYaIbHOMY y4uyeOHOMY TIulaHy (3a
UCKITIOYEHHEM YCKOpEHHOTo 00ydeHus ), a Ipu yckopeHHOM oOyueHuu - He 6onee 80 3.e. Cpok
MoJTydeHus1 00pa3oBaHMsI IO TporpaMMe OakagaBpuara:
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Cpox mosrydeHus oOpa3oBaHUs IO TMporpaMme OakanaBpuara (BHE 3aBHCHMOCTH OT
NpUMEHSIEMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI):

- B oOuyHOH (¢opMe oOydeHHus, BKIIOYAs KaHUKYNbBI, MPEAOCTaBIsIEMble IOCIE
IIPOXOKAECHUS FOCY1apCTBEHHOW UTOTOBOM aTTECTALlUU, COCTABIISIET 4 rosa;

- B OYHO-33a0YHOM WJIM 3a04HON (popmax oOydeHHs yBeIMUYHBAETCS HE MEHee 4eM Ha 6
MecsIeB 1 He Oosee yeM Ha | Toj Mo CpaBHEHHUIO CO CPOKOM TOIy4eHHUs] 00pa3oBaHuUsl B OYHOM
dbopme 00yueHus;

- ipu 00y4YEHHH 110 WHAMBUIYATbHOMY y4eOHOMY IIaHy MHBaIHI0B 1 uil ¢ OB3 moxer
OBITH YBEJIMYEH IO UX 3asBJICHUIO HE Oojiee ueM Ha | roj Mo CpaBHEHHUIO CO CPOKOM MOJTyUeHUs
00pa30BaHus, YCTAHOBICHHBIM IS COOTBETCTBYIOIIEH (OpPMBI 00ydeHusI.

[Ipn peanuzanuu nporpammbl  OakanaBpuara OpraHuszainus BIpaBe MPUMEHATH
3IIEKTPOHHOE 00y4YEHHUE, TUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

Peanuzanus nporpammel OakajgaBpuara ¢ IPUMEHEHHUEM HCKIIOUHUTEIBHO AJIEKTPOHHOIO
00y4YeHHs, AMCTAaHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTUI HE JOMYCKACTCS.

DneKTpoHHOE 00y4YeHHe, TUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE
npu OOy4YeHWH WHBAIMIOB W JIMII C OTPAHMYCHHBIMH BO3MOXXHOCTSMHU 37I0pOBbs (nayee -
uHBanuabpl U Juna ¢ OB3), AOMKHBI mOpeaycMarTpuBaTh BO3MOXKHOCTH IpUEMa-Tiepenadu
UH(POPMALIUU B TOCTYIHBIX JJIs1 HUX (hopmax.

Peanuzamuss mporpammbl  OakanmaBpuata — ocymiecTBiseTcss — OpraHuzanuend — Kak
CaMOCTOSITENILHO, TAK M TOCPEJICTBOM CETEBOM (pOPMEI.

OOpazoBatenbHast JEATENBHOCTh IO MpOrpaMMe OakanaBpuaTa OCYIIECTBISIETCS Ha
rOCyIapCTBEHHOM s3blke Pocculiickoil denepanuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMATHUBHBIM aKTOM OpTraHU3AIlHH.

CrpykTypa mporpammbsl OakanaBpuara (oOsi3aTenbHas 4acTh; 4YacTh, (opMupyemas
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH; (DaKyIbTaTUBHI).

[Iporpamma GakanmaBpuaTa COCTOUT U3 CIEAYIOUINX OJIOKOB:

- brok 1 «/lucuuminael (MOLYITH )

- bnok 2 «IIpaktuka»

— bnok 3 «I'ocynapcTBeHHAst HTOTOBAsI ATTECTALHS

CrpykTypa nporpammsl 0akajiaBpuara

CtpykTypa mporpaMMbl 6akanaBpuaTa O6beM mporpaMMbl OakamaBprara
B 3aYETHBIX €IMHUIAX
brnoxk 1 JlucuumiuHel (MOIYIN) He MeHee 180
bnok 2 [IpakTuku He MeHee 15
biok 3 ['ocygapcTBeHHasi UTOrOBast aTTECTALIUS HE MEHee 6
O0Bem nporpamMmbl OakajiaBpuara 240

brok 1 «/{ucuunauubl (MOTYITH)»

IIporpamma OakanmaBpuaTa oOecHeuMBaeT pealu3aluio JUCHUIUIMH (MOAynel) 1o
¢unocopun, wucropun (ucropun Poccum, BceoOmeld HCTOpUU), HHOCTPAHHOMY S3BIKY,
0€30MacHOCTH KU3HEIEATENIBHOCTH B paMkax bioka 1 "ucuummuas! (Moxynn)".

[Iporpamma GakanmaBpuara JOJDKHA OOECTICUMBATH PEATM3AIMI0 JUCIHUIUINH (MOMYJIEH)
1o (pU3NYECKOH KyJIbTYpE U CIIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax bioka 1 "/lucuurmiunsl (Mogynu)";

B 0ObeMe He MeHee 328 akaJeMHUYeCKHX YacoB, KOTOPbIE SBIIAIOTCS 00s3aTeIbHBIMU IS
OCBOEHUS, HE TMEPEBOJAATCA B 3.€. U HE BKIIIOYAIOTCS B 00bEeM MporpamMmbl OakaiaBpuara, B
paMKax >JIEKTUBHBIX JUCLHUIUINH (MOYyJeH) B OUHON opme 00OyueHwUs.

JucuumiuHel (MOIyaM) MO0 (U3NYECKONW KYJIbTYpe U CIIOPTY PEalMu3yloTCs B MOPSJIKE,
ycraHoBiaeHHOM Opranunzauueid. Jlns mHBanunoB u jmn ¢ OB3 Opranuzanus ycTaHaBiInMBaeT
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OCOOBIN TMOPSAOK OCBOCHHUS MWCHHMIUIMH (MOIYJeH) 1o (U3UYECKON KYJIbType M CIOPTY C
Y4€TOM COCTOSIHUS UX 30POBbS.

Jst mun ¢ OB3 opranu3anus ycTaHaBIMBAaeT OCOOBIN TMOPSIOK OCBOSHUS IUCITUTLINH
(Momynei) mo (U3NYECKON KyIbType H CIOPTY C YYE€TOM COCTOSHHUS HX 3/0pOBBS
(https://www.muctr.ru/sveden/ovz/).

B bnox 2 "llpaktuku" BXoAAT ydeOHAas M NPOM3BOJICTBEHHAs, B TOM YHCIE
NpPEANIUIOMHAsL, TPAKTUKH.

Turbl yueOHOM NPaKTHKH:

- 03HAKOMMUTEJIbHAS MPAKTHKA;

- TEXHOJIOTH4ECKasl (IIPOEKTHO-TEXHOJIOTUYECKAs) PAKTHKA,

- Hay4YHO-HccleloBaTenbekas padoTa (1ojlyuyeHre epBUYHbIX HAaBBIKOB HAYy4YHO-

UCCIIEI0BATEIBCKOW PaOOTHI).

CrniocoObl poBeieHNsl y4eOHOW MPAaKTUKU:

- CTallMOHApHAas;

- BbI€3/1HAs.

Tunel NpOU3BOICTBEHHON ITPAKTHUKHU:

-TexHonornyeckas (IpOEKTHO-TEXHOJIOTUYECKAs) MPAKTUKA

-Hayuno-uccnenosarenbckas padoTa

-IIpenauniuoMHas npakTuka

CriocoOblI poBeIeHUS POU3BOACTBEHHON MPAKTUKU:

CTallMOHApHAs;

BbIE3/IHAsL.

[Ipenaumninomuas IOpakTUKa  IPOBOJUTCS s BBINOJIHEHUS BBIITYCKHOM
KBAJTM(PUKAIIMOHHOMN pabOTHI U SBISETCS 0053aTEIBHOM.

Opranu3anus: BbIOMpaeT OAMH WJIM HECKOJbKO THIIOB Y4€OHOH MPAaKTUKH U OJUH WIH
HECKOJIBKO THUIIOB IPOU3BOACTBEHHON NPAKTHKHU U3 MEpeyHs, ykazaHHOro B myHkTe 2.4 ®I'OC
BO;

-BIpaBe BbIOpaThb OJMH WM HECKOJbKO THUIOB Y4eOHOM MpakTUKU U (WiIH)
IPOU3BOJICTBEHHOMH MpakTUkH 13 pekoMeHayeMbix ITOOII (npu Hanuuum);

-BIIPaBE€ YCTAHOBUTH JOIMOJHUTENbHBIN TUN (TUIIBI) y4€OHON U (WIIM) MPOU3BOACTBEHHOMN
IIPAKTHK;

-yCTaHaBJIMBaeT 00bEMbI MPAKTUK KaXKI0T0 THIIA.

VYuyebHasg u (WIM) NMPOU3BOACTBEHHAs! MPAKTUKH MOTYT MPOBOJUTHCS B CTPYKTYPHBIX
MOJIpa3/IeJIEHUsIX OpraHUu3alllu.

B brok 3 "['ocynapcTBeHHast UTOTOBasI aTTeCTAIMS" BXOJIUT 3aIIMTA BBITYCKHOM
KBaM(UKALMOHHOM pabOThI, BKIIOUYas MOJArOTOBKY K IIPOLEAYPE 3aLIUThI ¥ MPOLEAYPY 3aILUTHI.

ITpu paspabotke mporpammsl OakanaBpuara OOydyarOIIUMCS 00ECIEeYMBAETCS BO3MOKHOCTh
OCBOGHHUSI DJIEKTUBHBIX JUCHUIUIMH (MOaynel) u (aKyIbTaTUBHBIX JUCIUIUIMH (MOIyIeH).
®daxynpTaTUBHBIC AUCIUTUIHHBI (MOAYJIH) HE BKIFOYAIOTCS B 00BEM MpOTrpamMMbl OakaiaBpuara.

B pamkax nporpammbl OakanaBpuaTa BBIIENAIOTCS oO0s3aTeiabHass 4acTh W YacTb,
dopmupyeMas ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH.

K o6s3arenbHON yacTu mporpaMMbl OakajaBpuaTa OTHOCSTCS TUCUUIUIMHBI (MOAYIH) U
OpakTUKH, obecnednBaiomye (GopMHpoBaHUE  OOMIENTPO(ECCHOHANBHBIX  KOMIIETEHIIHH,
onpezaenseMbix @I'OC BO. B o6s3arenbHy0 yacTh MporpaMmbl OakanaBpuaTa BKIIOYAIOTCS, B
TOM YHCIIE:

JUCHUILTMHBI (MOJIyNN), yKa3aHHble B myHKTe 2.2 ®T'OC BO;

JUCLUUIUIMHBL (MOIYHM) 1O (U3NYECKOH KYIbType M CIOpPTY, peau3yeMble B paMKax
bnoka 1 "Quctumiunel (Moxynn)".

JvcuumuinHel (MOJIyJIM) M TIPAKTUKHU, o0ecrieunBaromue (GoOpMUpOBaHUE YHUBEPCAIBHBIX
komreteHnuii, ompeaensempix PIOC BO, a Taxke mnpodecCHOHATBHBIX KOMITETEHIINM,
onpenensgeMblx OpraHuzanueil caMoCTOATENbHO, MOTYT BKIIOYAThCS B 00S3aTENBHYIO YacTh
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mporpamMmbl OakajgaBpuata W (WJIM) B 49acTh, (OPMUPYEMYIO ydaCTHHKaAMHU 00pa30BaTEIbHBIX
OTHOULIEHHUH.

O6beM o0s3aTenbHOM yacTu 6e3 yuera o0bemMa rocyAapCTBEHHOM WTOTOBOW aTTecTalluu
JIOJDKEH COCTaBIATH HEe MeHee 60 MpoLeHTOB 0011ero oobeMa nporpaMmsbl OakanaBpuara.

Opranu3zanus 10JDKHA IPEeIoCTaBlATh MHBaMUAaM U junaMm ¢ OB3 (1o ux 3asBlieHUI0)
BO3MOXHOCTh OOy4YeHHMsI 1O TporpaMme OakalaBpHara, YYUTHIBAIOMIEH OCOOEHHOCTH UX
NCUXO(U3UUECKOTO Pa3BUTHS, WHIUBUAYAIbHBIX BO3MOXHOCTEH M MpU HEOOXOIUMOCTH,
oOecnieunBaroIleld KOPPEKLHIO HApYIIEHUH pPa3BUTUS U COLUAIBHYIO aJalTalyI0 yKa3aHHBIX
JIUII.

Peanuzanus yactu (4acreil) mporpaMmel O6akajgaBpuaTa M MPOBEACHUE TOCYIapCTBEHHOM
UTOTOBOW aTTECTallUd, B paMKaX KOTOPOH (KOTOPBIX) MO OOYYAIOIIMXCS JOBOJAATCA CBEICHUS
OTPAaHMYEHHOTO J0CTyma W (WiM) B Yy4EOHBIX NESIX HCIONB3YIOTCS CEKPETHBIE O00pa3Iibl
BOOPY>KEHUS, BOCHHOM TEXHUKHU, X KOMIUIEKTYIOIIUE U3/eUs, HE IOMYCKAETCsl C MPUMEHEHUEM
AIIEKTPOHHOT'0 O0YYEHHs, IUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.

1.4 TpeOoBaHusl K MOCTYNAKILEMY

TpeboBanust Kk mMOCTymaroUeMy ONPEAETAIOTCS (eepalbHbIM 3aKOHOJATEIHCTBOM B
obnactu oOpaszoBanusi, B ToM uucie [lopsaakom mpuema Ha oOydeHHE MO 0Opa30BATEIbHBIM
nporpaMMaM BBICIIETO OOpa3oBaHUS — HOporpaMMaM OakajlaBpuaTta Ha COOTBETCTBYIOIIUI
yueOHBI TO/I.

2 XAPAKTEPUCTUKA ITPO®ECCUHOHAJBHOM JEATEJIBHOCTH
BbBIITYCKHUKOB, OCBOUBHINX ITPOI'PAMMY BAKAJIABPUATA

2.1 Oobuactb npodecCHOHAIBLHON [AeATEJbHOCTH W c(epa npodeccCHOHATbHOU
NAeATeJJbHOCTH BbIIIYCKHUKOB, ocBouBminx OOII 0akanaBpuara, BKJIOYAeT:

16 CTpouTenbCTBO U IKUIMIIHO-KOMMYHAIIbHOE XO34iCcTBO (B cdepe ONTUMHU3ALUU
JIOTHCTUYECKOH IEATENLHOCTH B cepe 0OpalIeHUs C OTX0AaMH IOTPEOICHHS);

19 JloObrya, mepepaboTKa, TpaHCIOPTHpPOBKa HedTH M ra3a (B chepe oOecnedyeHHS U
KOHTpPOJSL  pabOThl  TEXHOJOTMYECKMX OOBEKTOB M  CTPYKTYPHBIX  IOJpa3/ieiCHUIN
HedTerazornepepadbaTbIiBaroOIIeH opranu3anuu (Iporu3BOICTBA))

40 CxBo3HbIe BUABI IPO(GECCHOHAIBHONW NEATENIbHOCTH B IMPOMBIIUIEHHOCTH (B cepe
OpTraHHU3aIi U MPOBEACHUS HAYUYHO-HCCIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX padoT B
00J1aCTH PHEPro- U pecypcocOeperammx MpoleccoB B XUMHIECKOW TEXHOJIOTHH, HeDTEXUMUN
1 OMOTEXHOJIOTHH).

2.2 Tumbl 3a7a4 M 33724l NPO(ecCHOHAIBLHOH [eSITeIbHOCTH, K KOTOPBIM
TOTOBATCS BBINYCKHUKH B pamkax ocBoeHusi OOII 6akanaBpuara:

- Hay4HO-HCCJIE10BaTEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 O0bexkTamMu nNpo(ecCHOHATBHONH AeATEJbLHOCTH BbINYCKHHUKOB, OCBOMBIINX
OOII 6akanaBpuara, Hin 00J1aCThIO (00/1aCTIMH) 3HAHUS ABJISAIOTCSH:

MIPOIIECCHI U almapaThl XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHH;

MIPOMBIIIIJICHHBIE YCTAHOBKH, BKITIOYasi CHCTEMbI aBTOMAaTU3UPOBAHHOTO YIIPaBJICHHUS,

COOPY’KEHMsI OYUCTKM CTOYHBIX BOJ M Ta30BbIX BBIOPOCOB, MEpepabOTKH OTXOMOB,
YTUITU3ALUN

TETUIODHEPTETUIECKUX TTOTOKOB  BTOPUYHBIX MaTEPHAIIOB; METOBI U CPEACTBA OLICHKH

COCTOSIHMSI OKpY)Kalollleld Cpeapl M 3alUThl €€ OT aHTPONOINEHHOIO BO3JEHCTBUS;
JIEHCTBYIOIIINE

MHOTOaCCOPTUMEHTHbIE  TNPOU3BOJACTBA  XMMHUYECKOM W CMEXHBIX  OTpacieu

MIPOMBILIEHHOCTH.
3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepxanue W opraHuzanus oOpaszoBaTenbHOro mpouecca mnpu peanuzamuu OOII
BbICILIEro oOpa3oBaHus — OakanaBpuaT Mo HampasiieHuto noaroroBku 18.03.02 Juepro- u
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pecypcocOeperamomme mnpomeccbl B XHMHYECKOH TEXHOJIOTHM, He(pTeXuMHUH WU
OMOTEXHOJIOTHM perjiaMeHTHPYyeTCs:

—y4eOHBIM TUTAHOM;

—KaJIeHIapHBIM Y4eOHBIM TpapUKOM;

—paboyuMu IporpaMMaMu JUCIUTIINH (MOJTYJICH);

—paboYrMHU IPOTrpaMMaMH MPAKTHK;

—IpOrpaMMoOi roCyJapCTBEHHON UTOTOBOM aTTeCTallUy;

—(poHaMH OLIEHOYHBIX CPE/CTB;

—METOJIMYECKUMHU YKa3aHUsAMHM 1o cooTBeTcTBYyromIe OOII;

—paboueii mporpaMMoil BOCITUTaHUS;

—KaJIeHJApHBIM IJIAHOM BOCIIUTATEIbHOI paboThI.

3.1 YueOHblii n1aH

Vueonsii 1wran OOIl OakanaBpuaTta BKJIIOYACT IEPEYCHb TUCHUILIMH (MOAIYJeH),
IIPAKTUK, AaTTECTALMOHHBIX MCIBITAHUM IMPOMEXYTOYHOM M TOCYIapCTBEHHOW HTOrOBOM
aTTecTallud OOY4YaroLIUXCsl, APYTUX BUIOB Y4EOHOH AEATENbHOCTH C yKa3aHHEM UX o0beMa B
3aUETHBIX €IUHMIIAX, IIOCJIEAOBATEIBHOCTH M pacHpeleieHuss 0 nepuoaaM oOOydeHus;
BbIJIeJI€TCSl 00BEM KOHTAKTHOW paboThl 00yUaromuxcs ¢ mpernojiaBaTenemM (Mo BUgaM y4eOHbIX
3aHATUI) M CAMOCTOSATEIBHOW Pa0OThI OO0YJarOIUXCS B aKaJeMHUYECKHX (aCTPOHOMHYECKHUX)
yacax. s KaxI0oi TUCUMIUIMHBI (MOJYJsl) U MPAKTUKU YKa3bIBaeTcs (opMma MPOMEKYTOYHOH
aTTecTanuy 00yJaroIUXCs.

VY4eOHblil 1aH NPECTaBICH B IPUIOKEHUH.

3.2 KasennapHblii yueOHbIH rpaduk

ITocnenoBarenbHOCTh peav3alliy MIpOrpamMMbl OakajiaBpuaTa IO roJaM U ceMecTpam
(BKJIIOYAsl TEOpeTHYecKoe O0O0y4deHHE, MPAKTUKH, IPOMEXKYTOUHbIE U TOCYAAPCTBEHHYIO
UTOTOBYIO aTTECTAllMH, KAHUKYJIbI) IPUBOUTCS B KaJ€HJApHOM y4yeOHOM rpaduke.

Kanennapueiii yaeOHBIN TpaduK MPEACTaBICH B MPHIOKEHHH.

3.3 PaGoune nporpaMMbl AMCHMILINH (MO1YJIeil)

B OOIIl 06akanaBpuaTa B TPWIOKEHHUH NPEACTABICHBI Bce pabouue MporpamMbl
TUCIUILINAH (MOZIYJeH).

3.4 PaGoune nporpaMMsbl NPaKTHK

OOII GakanaBpuara npeaycMaTpuBaeT JOCTaTOUHBIM g (POPMUPOBAHMS, 3aKpPETICHHS
U Pa3BUTHUS NMPAKTHUECKUX HABBIKOB M KOMIETEHIMI 00beM mpakTuku. [IpakTuka npencraBiseT
coOoi BMJ y4yeOHBIX 3aHATHH, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(HEeCCHOHAIBHO-
NPaKTUYECKYI0 TOATOTOBKY oOydaromuxcs. [IpakThka 3akperuisieT 3HaHWS W YMEHUS,
npuoOpeTaemMble  OOYYalOLUMHCA B pe3ylbTaTeé OCBOEHHMsS TEOPETHUYECKHX  KYPCOB,
BbIpa0aThIBAET MPAKTHYECKHE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHHUIO
YHUBEPCAJIbHBIX, 00LIENPO(EeCcCHOHANBHBIX, TPOPECCHOHATBHBIX KOMIIETEHIUH 00y4Yaromuxcs.
[TporpaMMBbI TPaKTHK MPUBEICHBI B IPUIIOKEHHUH.

[Tpu peanuzauun OOII 6akanaBpuarta npe1ycMaTpUBalOTCs CIEAYIOIINE BUABI IPAKTHK:

Hanpumep:

—y4eOHas;

—IIPOU3BOJICTBEHHAS.

3.4.1 YueOHas NpaKTHKa

Tum npakTUKA: 03HAKOMHUTEIBHAS.

3amauell MPaKTUKU SBISETCS IOJIyYe€HHE IMEPBUYHBIX NPOPECCHOHATIBHBIX YMEHUH U
HaBBIKOB, B TOM WYHCIIE€ TEPBUYHBIX YMEHHUH ¥ HaBBIKOB HAyYHO-HCCIIEIOBATEIHCKON
nesaTenbHOCTH. [IpakTHka OCyIIecTBIIs€TCS B 00pa3oBaTeIbHOM OpraHM3alud Ha Kadenape
JlorucTku M SKOHOMHYECKOHW WHGOPMAaTHUKU. PyKOBOJCTBO MpPakTUKON OCYILECTBISIOT
npenonaBateny  kKadeapel JIOTHCTUKM W SKOHOMHYECKOM WHGPOPMATUKH, TEXHUYECKYIO
MOJJIEPKKY OCYILECTBISIOT MHKEHEPHO-TEXHUYECKUH TIepCOHAll IO yueOHOMY Ipol1ieccy.

3.4.2 Ilpon3BoACTBEeHHASI IPAKTHKA

Tum npakTUKA: TEXHOJIOTHYECKas! (TPOSKTHO-TEXHOJIOTHUECKAs).
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3anayeil MpakTUKH SIBISIETCA MPAKTUYECKOE 3aKperyieHue U YriyOjJeHue MOJyYeHHBIX B
YHMBEPCUTETE 3HAHUH IO  BOIPOCAM  HCIIOJIb30BAHMSA  BBIYMCIUTEIBHON  TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTHI U CUCTEM, IPUMEHSEMBIX HAa MPEINPUITUIX U B OPraHU3alMsIX,
U3y4eHHE MaTeMaTH4YeCKOro, MPOrpaMMHOTr0, anmnapaTHoro U MHPOPMALMOHHOTO O0ecIeYeHus
YIOPABJSIIOIIMX CHUCTEM PA3JIMYHOIO YPOBHS M HA3HAUEHHUs, a TaAKXKE IIOJyYCHHE OIbITa
npoeCCUOHATBHON  JIETETbHOCTH, NpUOOpeTeHHe OO0y4aeMbIM OIbITa B HCCIEIOBAaHUU
aKTyaJIbHOM MPUKIaAHON POOJIEMBI. [IpakTuka OCYIIIECTBIISACTCS B PXTY
uM. JI.1. MenneneeBa u (wiM) Ha MPEANpPUITHSIX, C KOTOPBIMU 3aKIIOYEHBI JIOTOBOPHI O
MIPaKTUYECKON MOATOTOBKE.

3.4.3 HayuHo-uccienoBareabcKasi padora
[TpousBoacTBEHHAs MPAKTHUKA: HAYYHO-HCCIEA0BaTEIbCKask padoTa.

Tum npakTUKK: HAyYHO-HCCIIE0BATENbCKas paboTa.

3amayeil HaydHO-HMCCIEIOBATENbCKOW pabOTHl  SBJISETCS HW3YYEHHE KOHKPETHOIO
IOPOM3BOJICTBEHHOTO IIpollecca IO pe3yiapTaraM BBIOpaHHOTO OO0BEKTa ISl HAy4YHO-
MCCJIE0BATENBCKOM MU MTPOEKTHOM JIEATEIbHOCTH; U3yYE€HNUE CUCTEMBI YIPABIECHUS Ka4€CTBOM
IPOAYKIMH, TEXHUKO-3KOHOMHYECKHX I10Ka3aTelei, MEpONPUATUI 110 TEXHUKE O0€30I1aCHOCTH U
OXpaHe OKpYXKalollell cpeapl; MpUOOpeTeHUE HEOOXOAMMBIX MPAKTUYECKHX HABBIKOB JIJIS
BBINIOJIHEHUST BBIMYCKHON KBalu(uKanuoHHOW paboTel. HaywHo-uccnenoBarenbckas padbota
OCYIIECTBIISIETCS B 00pa3oBaTeNbHOM opranu3aiuu Ha kadenpe JIOTHCTUKH U SKOHOMHYECKOM
UHPOPMATUKNA W/WIM B OJHOM W3 TOAPA3ICICHUN NMPEANPUATHS, OPTaHU3AIMiA, C KOTOPHIMHU
3aKJIFOYEHBI COOTBETCTBYIOLIUE JOTOBOPHI O MPAKTUUECKON MOATOTOBKE.

3.4.4 IlpenaunioMHasi NPaKTUKA

Tun npakTUKK: NPEeIIUIUIOMHAS IPAKTHKA.

3amauaMu  TPAKTUKU SBISIIOTCS: OKOHYATENbHOE (OPMUPOBAHHE Y OOYYaIOLIMXCS
KOMIIETEHIINH, CBSI3aHHBIX C MIPOBEACHUEM HAYYHBIX HCCIEIOBAaHUN U TEXHUYECKUX Pa3padOTOK,
U3y4eHHEM OpTraHM3alUU TPOMU3BOJCTBA, €r0 JKOHOMHKH, DPa3pabOTKOW Mep pecypco- H
SHEProcOepeKeHusl; TMOJArOTOBKA HWCXOAHBIX  JaHHBIX JUISl  BBIIIOJHEHHS  BBITYCKHOU
KBUTM(UKAIIMOHHONW pabOThl; pa3BUTHE Yy OOYYAIOMUXCS JIMYHOCTHO-MPO(ECCHOHATBHBIX
kauecTB uccinenonatens. [Ipaktuka ocymectsisiercss B PXTY um. JI.U. Menneneesa u (uiun) Ha
HOPEIIPUATHSIX, C KOTOPBIMH 3aKIF0YEHbI JI0TOBOPHI O MPAKTUUECKON MOJITOTOBKE.

BeiOop MecT MpoXoXIeHHs MpakTHK A JIML C OrpaHHMYEHHBIMH BO3MOXKHOCTSMHU
3/10pOBbsl TIPOM3BOAMTCA C YYETOM COCTOSIHMSI 3[I0POBBSI OOYYarOIIMXCS U TpeOOBAHUAMHU IO
JIOCTYITHOCTH.

3.5 lIporpamma rocynapcrBenHoii urorosoi arrecranuu (I'MA)

[Iporpamma rocyaapcTBeHHON UTOTOBOM aTTecTaluu sBisercs npuinokenueM k OOIT GakanaBpuarta.

B rocyaapcTBeHHYI0 UTOTOBYIO ATTECTAIMIO BXOAWT BBINIOJHEHHE W 3aIUTa BBITYCKHOMN
KBaJIM(PHUKALMOHHON PaOOTHI.

3.6 ®ona ouenounbix cpeacts (POC)

®OC coznmaercs B coorBercTBUU ¢ TpeboBanusmu PI'OC BO gns arrecranuu
oOydaroluxcsi Ha COOTBETCTBUE UX YYEOHBIX JOCTM)KEHHUH TIIOATANHBIM TpeOOBaHUSIM
coorBercTBytomeit OOIl OakanmaBpuaTta Ui MpPOBEAEHUS TEKYIIETO OLIEHUBAHMS, a TakKke
IpPOMEXYTOUHOM arrecrauuu odydaromuxcsi. POC sBisgeTcs cOCTaBHOW YacCThbI0 HOPMATHUBHO-
METOAMYECKOr0 00eCredeHus] CUCTEMbl OLEHKH KauyecTBa OcBoeHus obOydarouumucs OOII,
BxoauT B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METOJNYECKUX MaTEpUaIoB, HOPMUPYIOIIMX MPOLEAYpPbl OLICHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.€. YCTAHOBJIEHHUS  COOTBETCTBUS  y4€OHBIX  JIOCTH)KEHUU
3alJIaHUPOBAaHHBIM pe3yibTrataM o0ydeHus u TpeboBanusM OOII OGakanaBpuara, pabouynx
IpOrpaMM AMCLMILINH (MOAYNEN) U MPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KITFOUEBBIX IPUHIIUIIOB OLIEHUBAHMS:

— BQJIUJHOCTU: OOBEKTHl OLEHKHU JOJDKHBI COOTBETCTBOBATH IIOCTABJICHHBIM LIESM
o0OydeHus;



— HaJIeXKHOCTU: HCIIOJIB30BaHUE €AMHOOOpA3HBIX CTaHAAPTOB M KPUTEPHUEB IS
OILICHUBAHUS JIOCTHKCHUMH;

— OOBEKTUBHOCTU: pas3Hble OOyyaromuecss JOJDKHbI HMETh paBHbIE BO3MOKHOCTH
TOOUTKCS ycIexa.

®OC no aucuuiuinHam, npaktukam, ' MA npuBeaeHbl B IPUITOKEHUH.

WHBanuaaM u 1M1aM ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10pOBbs (10 UX 3asIBJICHUIO)
IpefocTaBIIsAeTCcsl BO3MOXKHOCTh 00yueHus 1o OOII b6akanaBpuaTa, yuuThIBarOLIed 0COOEHHOCTH
UX TICUXO()M3UYECKOTO pa3BUTHS, MHAMBUAYAIBHBIX BO3MOXKHOCTEH M, IpU HEOOXOJMMOCTH,
o0ecreunBaroIleil KOPPEKLHIO HapyIIEHUH pa3BUTHS U COLMATIBHYIO a/IallTalHIo.

3.7. PaGouyass nporpaMMa BOCHIUTAHUS

Pabouas mporpamMmMa BOCHHUTaHUS, pa3paOOTaHHas M yTBEP)KIECHHAas 00pa3oBaTeIbHOMN
OpraHM3alueil, onpeaensieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
00pa30BaTeIbHOW OpraHM3alliyd BOCIHUTATENbHOW pabOThl IO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaresibHON MTporpamme:

— 1IeJ1b, 3a/1a41, OCHOBHbIE HAIPABJICHUS U TEMbl BOCIIUTATEIbHON pabOTHI;

— BO3MOXHBIE (POPMBI, CPEICTBA M METOJbl BOCIMTAHUS, BKIIOYas HCIOJIb30BAHUE
BOCIIUTATEIBHOIO MOTEHLIMANA AUCHUIUIUH (MOyJIei);

— MOJAXOJbl K WHIMBUIYyaJU3allUU COAEPNaHUS BOCHUTAHMS C Y4ETOM OCOOEHHOCTEH
0o0y4aromuxcs;

— mokazarenu 3((EeKTUBHOCTH BOCIUTATEIBHONH PabOTHI, B TOM YHCIE IUIAHUPYEMBbIC
JMYHOCTHBIE Pe3yJbTaThl BOCIUTAHUS, U UHBIE KOMIIOHEHTHI.

3.8. KajsenaapHblii 1aH BOCIIMTATEJIbHOM padoThI

Kanenpapuplii 1uiaH BOCHUTATEIbHOM paboOThl, pa3pabOTaHHBIH M YTBEPXKIECHHBIN
o0pa3oBaTeNbHOI OpraHu3aluei, CoAepKUT KOHKPETHBIN MepedeHb COOBITUM M MEpONpUsATUI
BOCIIUTATEIbHOM HAIPABICHHOCTH, KOTOpPbIE OPraHU3YIOTCA U IMPOBOAATCA 00pa3oBaTeIbHOM
opraHuMszanuel u (Wiau) B KOTOpPbIX oOpa3oBaTejbHas OpraHu3alys NPUHUMAET ydacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIPABJICHUSMHU U TEMaMH BOCHHUTATEIbHOI pabOThI, BBIOpAaHHBIMU
dbopmamu, cpeicTBAaMH U METOAAMHU BOCITUTAHUS B y4eOHOM TOAY HITH TIEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI BAKAJIABPUATA

COBOKYMHBIN 0XHIaeMbIi pe3yabTaT oOpa3zoBaHusi 1o 3aBepiieHUH ocBoeHus OOII
OakanmaBpuaTa ONPENEAETCS MPUOOPETaEMBIMU BBIMTYCKHUKOM KOMIIETCHIIUSIMU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSTh 3HAHWS, YMEHUsS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3a/1auaMu PoPeCcCUOHATBHOU JIeATeTLHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa y BBINYCKHUKA JOJKHBI OBITH
chopMupoOBaHBl  YHUBEpCAJbHEIE, oOmenpodeccuoHalibHbie W TPOQPECCHOHAIbHBIE
KOMITCTCHITUH.

Brimycknuk, ocousmmii OOII, nomken 061anate CaeayOmUMA KOMIETECHITUSIMH.

4.1 YHI/IBepcaJ'll)Hble KOMIICTCHIUMU BBINMYCKHUKOB U HHAUKATOPLI UX TOCTUKCHUS

Hanmenosanue
Kon u HanMeHoBaHMe Kon v HanMeHOBaHMe HHAMKATOpa
KaTeropuu (rpymnbl)
YK noctmxkeHus YK
YK
YK-1.1
YK-1 Crnocoben
3HaeT METOAbl KPUTHUYECKOIO aHajau3a u
OCYILIECTBIIATH
. OILICHKH COBPEMEHHBIX Hay4YHBIX
KPUTHYECKHI  aHaJIN3 .
CucreMHoe U JIOCTUKEHUM; METO/IbI KPUTHYECKOTO
MPOOIEMHBIX
KPUTHYECKOE . aHan3a; OCHOBHBIE MIPUHIIMIIBI
CUTyalluli Ha OCHOBE
MBIILIJIEHUE KPUTHUYECKOIO aHAJIN3a;
CHUCTEMHOI'0 IIOJX0Ja,
YK-1.2
BbIpa0aTHIBATH
. . YMeeT OCyHIeCTBISATh IOHMCK, OTOOp U
CTPaTETrHIo IEHCTBUM.
CHUCTEMAaTH3aLUIO uHbopMaIuu 10
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HANPABIICHUSM HAYYHBIX HCCIICJOBAaHUIA B
npodecCHoHAIbHOW ~ obsacTtu,  cobupaer
JTAHHBIC 110 CJIOKHBIM HAYYHBIM MpobIemMam,
OTHOCSIIIUMCSI K npodeccuoHanbHOM
obacTu;

YK-1.3

Brnageer HaBbikamMu pa3pabOTKU CTpaTErwu
JICUCTBUNA C y4€TOM OTPaHUYEHUM, PUCKOB U

Pazpabotka u
peanu3alysi IPOeKTOB

VK-2 Cnocoben
YIPaBISATh  TPOEKTOM
Ha BCEX 3Tarnax

KHU3HCHHOI'O NUKJIa

BO3MOXXHBIX TIOCIEACTBHIA B  PEIICHUU
pOOJIEMHBIX poeCCHOHATBHBIX
CUTYaLH.

YK-2.1

3HaeT MeTOJbl MPEJCTABICHUS U OMHCAHUS
pe3yNbTaTOB  MPOEKTHOH  JesATEIIbHOCTH,
METOJIbl, KPUTEPUH M IapamMeTphbl OLEHKU
pe3yIbTaTOB BBITIOJTHEHUS MIPOEKTA;
OPUHILIMIIBL,  METOAbl W TpeboBaHWS,

NpeIbsBIIsIEMbIE K TIPOCKTHOH padoTe;
VK-2.2

Ymeer pa3pabaTbIBaTh nporpammy
JEWCTBUI TIO PEIICHHIO 3a/a4 TPOEKTa C

y4eToM UMEIOLINXCS pecypcoB u
OrpaHUYECHUH, 000CHOBBIBAET
IIPAKTUYECKYIO u TEOPETUYECKYIO
3HAYUMOCTb  IIOJIyYEHHBIX  PE3YyJIbTaTOB;
aHAJIM3UPYET MPOEKTHYIO JOKYMEHTAIUIO;
IpepiaraeT  MHHOBALMOHHBIE HMAEH H
HECTaHJapTHbIE TOJAXOAbl K pealu3aluu
IIPOEKTA;

YK-2.3

BJ'IaI[eeT HaBbIKaAMU BBIIIOJIHCHUS ITPOCKTA B
COOTBETCTBUH C YCTAHOBJICHHBIMH ILCJIAMU,

Komananas pabora u
JUJIEPCTBO

YK-3 Cnocoben
OpTraHU30BBIBATH u
PYKOBOIUTH  paboToi
KOMAaH/IBI,
BbIpabaThIBast
KOMaHTHYIO

CTpaTeTuio TSt
JOCTIKEHUS

MOCTaBJICHHOM 1IENIH.

CpOKaMM W 3aTpaTraMH; JeMOHCTPUPYET
yIpaBlIeHWE  TPOEKTOM B  00iacTw,
COOTBETCTBYIOLIEH npohecCHOHATBHON
JIeSATEIILHOCTH.

YK-3.1

3HaeT METO/I0JIOTHIO Pa3pabOTKU CTpaTeruu
KOMaHJHON pabOThl HA OCHOBE COBMECTHOIO
oOCcyx/ieHuss Leiled M HampaBlIeHUH
JIESITEIbHOCTH JJISl UX Peau3aluy U MOJEIN
OpPraHU3alMOHHOTO TIOBEACHHUS, (aKTOPHI
(dbopMupoBaHUs OpraHMU3aIMOHHBIX
OTHOLIEHMH; CTpPAaTerMM W  IPUHLUIIBI
KOMaHJTHOW paboTHI;

YK-3.2

VYMmeer opraHu3oBaTh pabOTy KOMaHIbI C
Y4ETOM 00BEKTHBHBIX YCIIOBUM
(TexHosorus, BHEIIIHUE (hakTopsl,
OTrpaHHYEHUs) u WHIMBUAYAJIbHBIX
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BO3MOKHOCTEH YJICHOB KOMAaH/bI;
BBIpaOaThIBaCT KOMAHIHYIO CTPATETHIO IS

pelieHus npodeCCUOHATBHBIX
NPaKTHYECKHX 3a/ay;

YK-3.3

Brnageer npueMaMu BBITIOJTHEHUS
MOCTaBJICHHBIX 3a7a4 Ha OCHOBE
MOHUTOPUHra  KOMaHAHOW  paboThl W
CBOEBPEMEHHOI'0 pearupoBaHUs Ha
CYIIECTBEHHBIE OTKJIOHCHHS.

YK-4.1

3HaeT KOMMYHUKATHBHBIE TEXHOJOTHH B
TOM YHUCJI€ HA UHOCTPAHHOM (bIX) S3BIKE (aX)
Uist  obecrieyeHus]  aKaJeMHYecKoro U
po(hecCHOHATLHOTO B3aUMOICHCTBUS;
YK-4.2

YMeeT NpHUMEHSATh COBPEMEHHBIC CpEACTBa

YK-4. Crnocoben
KOMMYHHKAIHH TUIS MOBBILICHUS
MIPUMCHSIT
3¢ (HEeKTHBHOCTH aKaJeMHUIeCKOTO u
COBpEMEHHBIE .
npo(ecCHOHANFHOTO  B3aUMOJICUCTBUSA, B
KOMMYHHKATHBHBIC
TOM 4YHUCJE Ha HHOCTPAHHOM (BbIX) SI3bIKE
TEXHOJOTHH, B TOM
(ax); co3maer Ha PYCCKOM M HMHOCTPaHHOM
qucle Ha
S3BIKE TTUCHBMEHHBIC TEKCTHl HAYYHOTO H
WHOCTPAHHOM (BIX) .
OpUIMATBHO-/IEIOBOTO  CTUJIEH pedd 1O
SI3BIKE (ax), JUTS
po)eCCUOHAILHBIM BOITPOCAM;
aKaJeMHUYeCKOro u
YK-4.3
poheCCHOHATHLHOTO
KommynuKarms . Brnaneer metogamu oneHKH 3P PEeKTUBHOCTH
B3aNMO/ICHCTBUSI.
MPUMEHEHUS COBpPEMEHHBIX
KOMMYHHKATHBHBIX TEXHOJIOTHI B
aKaJeMHYeckoM U  MPOo¢eCcCHOHATHHOM
B3aMMOJICHCTBUSX OCYIIIECTBIIEHUEM
YCTHBIMHU u MUCbMEHHBIMU
KOMMYHHKAITUSIMH, B TOM 4HCIE Ha
WHOCTPaHHOM SI3bIKE.
VK-5.1
3Haer MIPUEMBI COILIMATILHOTO
B3aMMO/ICHCTBUS; HaIpPaBIEHHOTO Ha
pelieHne npodeccuoHaNbHBIX 3anady;
OCHOBHEBIE TIPUHITHTIBI OpTaHU3aIuU
JIENIOBBIX KOHTaKTOB; METOJbI MOATOTOBKH K
YK-5. Crniocoben ’
IeperoBopam, HAI[MOHAJIbHBIC,
aHAIIM3UPOBATh u
ATELBATE STHOKYJIBTYPHBIE U  KOH(eCCHOHAIbHBIC
1 OCOOCHHOCTH W  HAapOJAHbIE  TPAAUIMHU
pa3HooOpa3ue KylIbTyp
MexXKyIbTypHOE 5 pomecce | HACCICHAT, OCHOBHBIE KOHIIETITUN
B3aNMOJICHCTBHE p B3aWMO/ICHCTBUS JIFOJEH B OpraHU3aluu;
MEXKYIbTYPHOTO
> YK-5.2
B3aMMO/ICHCTBUS.

YMeeT OpraHu3oBbIBaTH M MOJIEPHUPOBATH
MEXKYJIbTYPHOE B3aUMOJICUCTBUE
coOnrofaTh 3TUYECKHE HOPMBI U IIpaBa
YeJI0BEKa; aHaJU3UpOBaTb OCOOEHHOCTH
COL[MAIBHOTO B3aUMOJEHCTBUSA C Y4ETOM
HAIlMOHAJIbHBIX, STHOKYJIBTYPHBIX,
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KOH()EeCCHOHALHBIX 0COOCHHOCTEHH;
YK-5.3

Camoopranuzanus u
caMmopasBHTHE (B TOM
qrcie
3JI0pOBBbECOCPEIKEHNE)

VK-6. CrocobeH
OTIPE/ICIISATh u
pealii30BhIBATh
MIPUOPHUTETHI
COOCTBEHHOI
IEeITEIbHOCTH 51
CII0COOBI ee
COBEPIIICHCTBOBAHUS

Ha OCHOBC CaMOOIICHKHA

BJIaIIeeT HaBbIKaAMH opraHu3anuunu
B3aHMOJICUCTBUSL B HpO(hecCHOHATBHON
cpene c Y4E€TOM HAllMOHAJIBHBIX,
3THOKYJIBTYPHBIX, KOH(ECCHOHATBHBIX
ocobeHHOCTeH

YK-6.1

3HaeT  CTpaTerHl0  JIMYHOCTHOTO U
npoeCCHOHATBHOTO pa3BUTHS HA OCHOBE
COOTHECCHUs]  COOCTBEHHBIX  IleJedl U

BO3MOXXHOCTEH C pa3BUTHEM H30paHHOM
chepbl MpoheCcCHOHATLHON A TETHHOCTH.
AHanu3upyeT OCOOCHHOCTH TMPHUHATHS U

pealiM3allud  OpPraHMU3allOHHBIX, B TOM
qucie YIPaBIIEHYECKUX pelieHui;
TEOPETUKO-METOA0JIOTHUECKHE OCHOBBI

caMOpa3BUTUA, CaMOpCain3aliu,

VK-6.2
YMeer peann3oBaTb U KOPPEKTHPOBATH
CTpaTeTuio JMYHOCTHOTO u

Ipo(eCCHOHATIBHOTO Pa3BUTHSL C  YYETOM
KOHBIOHKTYPbl UM IEPCIEKTUB  Pa3BUTHSA
pBIHKA TPpY/a;

YK-6.3

Bnaneer HaBbIKaMH OLIEHKHM pPE3YyJIbTaTOB
pealM3alMM  CTPAaTerMu JMYHOCTHOIO U
npo(ECCUOHATBHOIO Pa3BUTHS HAa OCHOBE
aHanu3a (pedaexcun) CBoel 1esTeIbHOCTH U
BHEIIHUX CY’KJCHUM.

4.2 Oﬁmenpmbeccnonanbﬂme KOMIICTCHIMHU BbIMYCKHUKOB W HHAUKATOPbLI HX

AOCTHKECHUS
HaumenoBanue

Kon u HaumeHoBaHue Ko u HanMeHOBaHMe HHANKATOPA

KaTeropuu (Irpyrmibl)

OIIK noctmkenus: OITK
OIIK

OIIK-1. Crnocob6en | OINK-1.1.
aHATU3UPOBATH U | 3HaeT OCHOBHBIE 3aKOHBI U METOJIbI B 00J1acTH
BEISIBIISITH TEXHHYECKUX HAyK €CTeCTBEHHOHAYIHBIX
€CTECTBEHHO-HAYYHYIO | AUCHUIUIMH JAJISl PEeIISHUS CTAaHAAapPTHBIX 3a7a4
CYIIHOCTh  Tpo0iieM | B 00JlacTH  DHEPropecypcocOeperaronmx

AHaIWs 32724 yIpaBIeHUS B | TEXHOJIOTHUH;
TEXHHYECCKUX OIlIK-1.2.

yIIpaBJICHUS

CHCTEMaxX Ha OCHOBE
ITOJIOKEHUM, 3aKOHOB U

METONOB B o0JlacTu
MaTEMaTHKH,
€CTECTBEHHBIX u

TEXHUYCCKUX HaYK.

YmMeer pemiath CTaHAAPTHBIE
poQeCCHOHANIbHBIC 33/1a4U C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX
3HaHUH, METOJOB B 00JIACTU MATEMAaTHKH,
€CTECTBEHHBIX U TEXHUUYECKUX HAYK;
OIIK-1.3.

Braaneer HaBBIKaMH aHaJIM3a 3aga4
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po(hecCHOHANLHOM JIEATEIPHOCTH Ha OCHOBE
MOJIOKCHUH, 3aKOHOB M METOJOB B 00JacTH
MaTEeMaTUKH, CCTECTBCHHBIX U TEXHHYCCKHUX

HayK.

dopMynHpoBaHUE
3a7a4 u
000CHOBaHHE
METOJI0B pEeLICHUN

OIIK-2. Crocoben
dbopmynupoBaTh
3aJjaud yIPaBJICHHUS B
TEXHUIECKHUX
CHCTEMAX u
00OCHOBBIBATh METOIBI
UX PEIICHHUS.

OIlK-2.1

3HaeT  COBpeMEHHbIE  HMH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIE M HHTEIUICKTyalbHbIC
TEXHOJIOTUM, HWHCTPYMEHTAJbHBIE  CPEIbl,
POrPaMMHO-TEXHHYECKHE TUIATPOPMBI IS
peneHus npodecCuOHATBHBIX 3ama4
YIIPABJICHUS TEXHUYECKUX CHCTEM;

OIIK-2.2

VYMeeT NpUMEHATh TEOPHIO YIpPABICHUS U
MH(POPMALIMOHHbIE TEXHOJOTHH, BBIOUPATH
TEXHUUYECKHE CpencTBa, METO/IbI "
TEXHOJIOTUHM, B TOM 4YHCIE C Yy4ETOM
IKOJOTUYECKUX MOCIEACTBUI X PUMEHEHHUS

npu  (OPMUPOBAHMU  3aJady  YIpaBJICHUS
HayKOEMKHMMHU IIPOU3BOJICTBA;

OIlK-2.3

Biiageer 0CHOBHBIMM NOHATUSAMU U METOaMHU
peuieHus MIPUKIIAHBIX HMHXEHEPHO-

TEXHHUYECKUX ¢  TEXHHKO-DKOHOMHYECKUX
3a1a4 npu GOPMUPOBAHUHU 331249 YIIPABJICHUS
HAYKOEMKHMH MPOU3BOICTBAMH.

CoBepIlieHCTBOBaHNE
npodeccnoHanbHOM
JeSITEeTIbHOCTH

OIIK-3. Cnocoben
CaMOCTOSTENIHHO
pemarb 3a7a49u
yIIpaBICHUS B
TEXHUYECKUX
cucTeMax Ha  0Oase
MOCIAETHUX

JIOCTMKEHUN HAYKH |
TEeXHUKH

OIlK-3.1
3HaeT HOBBIE HAIIPaBICHHUS B Pa3BUTHU

HAay4YHbIX MCCJIEAOBAaHUM M  JOCTHKEHUU
TEXHUKA Ha COBPEMEHHOM YpPOBHE U
AHAJIU3UPYET UX PE3YNIbTATHI;

OIIK-3.2

YMeeT npuMeHATh HOBEWIIee MPOrPaMMHOE U
anmnapaTtHoe obecrieueHne MHPOPMALUOHHBIX
Y aBTOMATU3UPOBAHHBIX CUCTEM JJIsl PEIICHUs
npodeCCHOHATBHBIX 3a/1a4;

OIlK-3.3

Bnaneer HOBEMIIMMH JTOCTHIKEHUSMHU HAYKU
U TEXHUKH U MHCTPYMEHTaJIbHBIMU
CpPEICTBAMHU  YNPABIEHUS B  Pa3INYHBIX
chepax npodeccuoHaTbHOM IESITEIIBHOCTH.

OneHka pe3yabTaToB
npodeccnoHanbHOMI
JeATETLHOCTH

OIIK-4. Crocobexn
pa3pabaThiBaTh
KpUTEPUU OLICHKHU

CUCTEM YIIPaBJICHUS B
oOmactu

WHHOBAIIMOHHOM
NEeITEeTLHOCTH Ha
OCHOBE COBPEMEHHBIX
MaTeMaTHYECKUX
METOJIOB,

OIlK-4.1
3HaeT METOJABI CHCTCMHOI'O aHajiu3a H
MAaTCMaTUYCCKOTO MOACIIMPOBAHUSA, MCTOIbI

nudpoBuUzauu  CpeACTB W MIIATHOPMBI
UHPPACTPYKTYPHI MH(POPMALIMOHHBIX
TEXHOJIOTHI B (popMUpPOBaHUU TpeOOBaHUHN K
CUCTEMaM yIpaBIEHUS HayKOEMKHUX
MIPOU3BO/JICTB;

OIlK-4.2

Ymeer aHAIU3UPOBATh COLIMAJTIbHO-

OKOHOMHUYCCKHUE 3aadadud M TCXHOJOI'MYCCKUC

14




BbIpabaThHIBaTh u

mpoueccbl ¢ NPUMEHEHUEM  METOJIOB

peaan30BbIBATH CHUCTEMHOI0 aHalu3a M MaTeMaTH4eCKOro
yIpaBJIeHYECKHE MOJICIIMPOBAHMUS, UCIOJIb30BATh
peLeHus 10 | nH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIE
MOBBIIIICHUIO UX | TEXHOJIOTUH, WH(OPMAIIMOHHBIE PECYPCHI,
s pexTUBHOCTH. pa3paboOTaHHBIE €  LEIbI0  TOBBIIICHUS
3G PEKTUBHOCTH YNPABICHUS HAYKOEMKUMHU
IIPOM3BOJICTBAMH;
OIIK-4.3
Bnaneer METOIOJIOTHEN OLICHKU
3P PEKTUBHOCTH CUCTEM yIpaBICHUS
HaYKOEMKHMHM ITPOU3BOICTBAMH.
OIIK-5. Croco6en | OINIK-5.1
IIPOBOJIUTh INATEHTHbIE | 3HAET HOHATHE MHTEJUIEKTYaJIbHON
UCCIICIOBAHMS, COOCTBEHHOCTH U OCOOEHHOCTH IPaBOBOTO
onpeneniaTts GopMbl U | peXHMa OOBEKTOB MHTEIUICKTYalbHbIX IPaB,
METOBI MIPAaBOBOM | BUABl W OCHOBHBIE OCOOEHHOCTH OOBEKTOB
OXpaHbl UM  3aIlUTHl | HHTEJUIEKTYaJIbHbIX pas, OCHOBHbIE
npaB Ha pe3yibTaT | HOPMATUBHBIC MIPaBOBBIE aKTHl,
MHTEJUIEKTYaJIbHON peryaupyolue npasa JUisl pelieHus 3a1ad B
NeSITeTbHOCTH, 001aCTH pa3BUTHUS HAYKOEMKHX ITPOU3BOJICTB;
pacropspKaThCst OIIK-5.2
npaBaMd Ha HUX IS | YMEET NMPOBOJAUTH IMATEHTHBIE MCCIIEIOBAHHS
WHTeuiekTyanbHast
COBCTBOHHOCTE pelmieHMss  337ad B | M ONpEAENATh IOKa3aTead TEXHUYECKOTOo
obmactu Pa3BUTHS | YPOBHS MPOCKTHUPYEMBIX CUCTEM YIPABICHHS,
HayKd, TEXHMKM U | UCIIOJIb30BaTh HOPMATUBHO-IIPABOBbIE 3HAHUS
TEXHOJIOTHH. B Pa3IIUYHBIX cepax AeITeIbHOCTH;
OIIK-5.3
Brnaneer HaBbIKaM# JOrOBOPHBIX OTHOLICHHUH,
B YaCTHOCTH, B 00J1aCTH BBIIIOJHEHHS HAyYHO-
MCCIIEIOBATEICKUX, OTIBITHO-
KOHCTPYKTOPCKUX M TE€XHOJOTHYECKUX padoT,
MPOEKTHBIX M W3BICKATENBCKUX pabdoT, 10
OKa3aHWIO  yCIOyr Juid  OCYLIECTBIICHHS
MHHOBAIIMOHHOMN JI€ATEIbHOCTH.
OIlIK-6.1
3Haer MTO/IXO/1bI u MIPUEMBI
OIIK-6. Criocob6eH | mpodeccrnoHaIbHON HAy4YHO-TEXHUUYECKON
OCYIIECTBIISATH cOOp M | HUHGOpMAIlMU, BBIACNIATH B HEH TJaBHOE,
aHanu3 HAy4YHO- | CTPYKTypHpOBaTh, oopMIIATH u
TEXHUYECKOH NPECTABIIATh B BUJIC HayYHBIX
uHpopMaluy, AHAJTUTUYECKUX 0030pOB ¢ OOOCHOBAaHHBIMHU
AHaJn3 HaAy4YHO- 0000111aTh BBIBOJIAMM M PEKOMEHJaUHusMUA. MeToasl
TEXHUYECKOH OTEYEeCTBEHHBIN U | IOCTPOCHHUS KOHIIETITya bHbIX,
UHpOpMaIUU 3apyOeKHBI OMBIT B | MATEMAaTHYECKUX U IMHUTAIIHOHHBIX MOJIEIICH;

obnactu  ympaBIeHUS
WHHOBAIISIMHA u
MMOCTPOEHUS

3KOCHUCTEM

WHHOBAIIUH.

OIlK-6.2

YMeer mpUMEHATh METOJbI CHCTEeMAaTH3alluu
U 0000meHnss HayyHOH WH(pOpMAIMU T10
UCTIOJIB30BaHUIO U (POPMHUPOBAHUIO PECYPCOB
B 00]acTd ympaBleHHs WHHOBALMAMHU U
MOCTPOEHUS SKOCUCTEM HHHOBALIW;

OIIK-6.3
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Bnageer  COBPEMEHHBIMH  TEXHOJIOTHSIMH
00paboTkn  wH(MOpPMAIUK, COBPEMEHHBIMU
TEXHHUYECKUMU CpencTBa yIIpaBJICHHUSI,
NPUMEHEHUEM KOMIIBIOTEPHBIX CeTed W
KOMMYHHKAITUI PU TPOCKTUPOBAHUH.
OIIK-7. Cnocoben
apryMEHTHUPOBAHHO OIlK-7.1
BBIOUpATH U | 3HaeT  CTPYKTypHBIE,  QITOPUTMHUYECKHE,
000CHOBBIBATh TEXHOJIOTUYECKHE M TPOTPAMMHBIC PEIICHHS
CTPYKTYpHBIE, JUISt yIpaBJiICHUS WHHOBAIIMOHHBIMH
AITOPUTMHUYECKHE, MPOIIECCAMH U TTPOCKTAMHU;
texnosornueckue  u | OIIK-7.2
MPOrPaMMHBIC YMeeT aHaNIM3UPOBATH MPOEKT KaK OOBEKT
pelieHus JUIS | yIOpaBlICHUS, OLICHUTH 3aTpaThl 1o
yIpaBIeHUS peaM3anuy MpPoeKTa U CTOMMOCTh PECYPCOB
WHHOBAIIMOHHBIMU Ha TMPaKTUKE MPUMEHUTEIbHO K CHCTeMaM
O6ocHoBaHue
SN mporeccamu U | IIPSATIPUATHS, OTPACICBBIM M PETHOHAIBHBIM
p MPOEKTaMHU, WHHOBAIIMOHHBIM CUCTEMAM;
peamm3oBate ux Ha | OIIK-7.3
MIPaKTUKE Bnageer MeromamMu cuctemartuzalM |
MIPUMEHUTETHEHO K | 0000mnIeHsI HPOPMAITUH 10 UCTIOIH30BAHUIO
MHHOBAIIMOHHBIM u (dbopMUPOBaHHUIO MaKeTOB
CUCTEMaM WH(OPMAIIMOHHBIX TPOTPaAaMM B YIIPABJICHUU
MPeaNpUsITHS, TEXHOJOTUYECKUMHU mporeccaMmu u
OTpaCJICBBIM U | IPOCKTAMH.
pPErHOHAIbHBIM
WHHOBAIIHOHHBIM
CUCTeMaM
OIlK-8.1
3HaeT  COBpeMEHHBICE  HH(POPMAIMOHHBIC
TEXHOJIOTUM M  TEXHUYECKHE CpeacTBa
OIIK-8. Cnocoben peal ’
MaTeMaTHYECKHEe  MOJETH  XUMHUYECKUX
BBITIOTHSATH
MIPOLIECCOB C MCIOJH30BAaHUEM CTaHAAPTHOTO
IKCIIEPUMEHTHI Ha
. MPOrPaMMHOTO  O0ECIICYCHHS, CpPAaBHHBACT
JIENCTBYIOIINX
pe3ynbTaThl pacyeTa U OKCIEPUMEHTa U
o0peKTax 10 | HTepTpeTHpYeT MOy YeHHEIE Pe3yTbTATE;
3aJJaHHBIM METOJNKAM PUpETHpY yi pesy ’
Brinonnenue OIIK-8.2
u 0o0pabaThIBaTh
IKCIIEPUMEHTOB YmMmeer WCIIOJIb30BaTh MPOrpaMMHOE
pe3ynbTaThl c
obecrnieueHue TUISE BBITIOJTHEHUS
MIPUMECHEHUEM .
OKCIIEPUMEHTOB Ha JICUCTBYIOMIMX OOBEKTaX
COBpPEMEHHBIX
Mo 3aJaHHBIM METOJMKaM B TOM YHCIIE,
MH(OPMaLMOHHBIX
. CaMOCTOSITEIILHO TIPOTPaMMUPYsT KOHKPETHBIC
TEXHOJIOTHIt u
TEXHUYECKUX CPEJCTB AT,
PEACTE- 1 o11K-8.3
Brnaneer WHTEpIpeTaIei pe3ynbTaT
IKCIIEPUMEHTA C MIPUBJICYCHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHIA.
OIIK-9. Croco6en | OIMK-9.1
Pemenue
MPUMEHSITh 3HAaHUA | 3HAET YeThIpe TPYIIIBI HOBBIX
PO eCCHOHATBHBIX .
saxad 0COOCHHOCTEH TEXHOJOTHYECKHX CHCTEM, MPHBOIANINX K
dbopMupyroumxcs TMOSIBJICHUIO TEXHOJIOTHIA Oymyero,
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TEXHOJIOTMYECKUX ocobeHHocTH  YeTBepTOH  MPOMBIIIICHHOMN
VKJIAJ0B M YETBEPTOH | peBOMOIMM C ee  mudpoBU3aUCH U
IIPOMBIIITIEHHON poboTu3aluei;
PEBOTIOITUHN B | OIIK-9.2
pa3pabaTbIBacMbIX YMeeT NpUMEHNUTh MHTErpalMio IPOLECCOB B
nporpamMmmax u | ycnoBusix Mupyctpus 4.0 U MCKYyCCTBEHHBIN
IIPOEKTax MHTEJJIEKT ISt MPOMBIIIICHHBIX
MHHOBAIIMOHHOTO MOPENNPUATHI OT pa3paboTKU MPOITYKTOB U UX
pa3BUTHS. IIPOU3BOJICTBA 10 JIOTUCTUKU u
MOCIENPOAAKHOTO 00CITyKUBAHMUS,
OIIK-9.3
Bnaneer xonnenuueir Mugyctpum 4.0,
TEXHOJIOTHYECKUMHU BO3MOXKHOCTSIMHU B cepe
KayecTBa M HAJAECKHOCTH M O€30MacCHOCTH, U
pHUCKax (TEXHUKO-TEXHOJIOTMYECKHUX,
OOLIECTBEHHBIX, MEXKIOCYIapCTBEHHbIX U
IpodY.), NOpOSABISAIOLMXCA B Ipolecce
CO3/1aHUS MPUHIUTTHAIBEHO HOBBIX
TEXHOJIOTHM.
OIlIK-10.1
3HaeT TEOPETUUECKHUE OCHOBBI
«uudpoBU3aLUKy» MpoIecca MPOU3BOACTBA U
yIpaBiIeHUs,, METO/Abl M TNPUEMBbl HA OCHOBE
nu(ppOBHU3AIMKN  YIPABICHHUS  KU3HEHHBIM
OIIK-10.  Cnoco0eH | HUKIOM IPOAYKIIHIH;
pa3pabaTbiBaTh u | OIIK- 10.2
IPUMEHSTH aJITOPUTMBI | YMEET TPUMEHSTh LUQPPOBBIE  CHUCTEMBI
u MporpaMMHBIE | yrpaBieHus  npousBoactBoMm —  MES-
Pemenue HPUIOKEHUS JUISL | CUCTEMBI, 0XapaKTepU30BaTh
npoeCCUOHATIBHBIX | pEIIeHUS OpPTaHM3AI[MOHHYIO CTPATEeTHUI0 WHTETpaliu
3a1a4 MPAKTUYECKUX  3a/ay | IPOM3BOJCTBA, IPOBOAUTH  ONTHUMHU3ALUIO
UG pOBU3ALUH B | pecypcoB IIPEITPUSITHS IIOCPEACTBOM
obnactu CHEUAIN3UPOBAHHOTO  MHTETPUPOBAHHOTO
npodeccuoHaIbHON nakera HPUKJIAHOTO POrPaMMHOTO
JESATEIIBHOCTH. o0ecrieueHus;
OIIK -10.3
Brnaneer HaBbikamu co3maHus 1M(pOBOI
MOJIEIM  TPOAYKTOB M IPEACTaBICHHUU
UGPOBOro ONpEeNeHUs BCEro Ipolecca
YKU3HEHHOTO IIMKJIA TPOAYKTA.
OIlK -11.1
OMK-11.  Crocoben 3HaeT cojepkaHHe Yy4eOHO-METOJIUYECKUX
MaTepuajioB B o0JacTH yIpaBie€HUS B
pa3pabaThiBaTh
TEXHUYECKUX CUCTEMaX;
yueOHO-MEeTOINYECKUE OTTK -11.2
Pemenue MaTepuabl u '
HPODECCHOHANBHBIX | yIaCTBOBATS 5 VYmeer pazpabaTbiBaTh MPOEKTHl OCHOBHBIX U
JIOTIOTHUTEIBHBIX o0pa3oBaTeNbHbIX
3a1a4 peanuzanuu
0Bpa3oBaTENbHbIX oporpaMM M HUX  HAYYHO-METOJIUYECKOe
nporpaMM B 001acTH obecreuerme;
OIIK -11.3
obpasosam. Brmageer  HOpMaTUBHBIMH  JTOKYMEHTaMH
)
perJaMeHTUPYIOIUMU TpeOOBaHUs K
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CTPYKType  00pa30oBaTEeNbHBIX  MPOTPaMM,
crocobamMy  ajanTamuy  MPOrpamMM  JUIs
y4yaluxcst ¢ 0coObIMH 00pa3oBaTEIbHBIMHU
MOTPEOHOCTSIMH.
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4.3 IIpodeccuoHaIbHbIe KOMIETEHIIMU BHIMYCKHUKOB M HHAMKATOPHI UX JOCTHKEHUS

OcHoBaHue
3amaua Kox u HaumenoBanue "
. OObekT unm 0651acTh Konun (mpodeccroHambHBII
npodeccuoHaIbLHON MH/IMKAaTOpa
3HAHUA HanmeHoBaHue [1K CTaHAapT, aHAIU3 OIBITA)
NEITEILHOCTU noctrxkenus 11K
O060011IeHHBIE TPYAOBBIE QYHKIIHH
Tunsl 3axa4 1 321241 NPO(PecCHOHAIBLHOM AeATeJIbHOCTH--OPraHM3AMOHHO-YIIPABJICHYeCKHe
- Opranuzanus - Metoasl opraHu3anuu TIK-1 [IK-1.1 40.084
UCCIIEIOBAHNUN U MHHOBAIIMOHHOTO Pa3BUTHS Crniocoben 3Haer [TpodeccnonanbHbIN cTaHAAPT
pa3paboTka OU3HEC-TIPOLIECCOB (dbopMupoBaTh U METO/IBI Crenuanuct 1o OpraHu3alu cerei
NEPCIEKTUBHBIX - OpraHuzannuoHHO- 00OCHOBBIBATh 1I€JIM U | IPOrHO3UPOBAHUS [IOCTaBOK MalIMHOCTPOUTEIbHBIX
METOJIOB, MOJIETIEH U yIpaBJICHUYECKHUE MTPUEMBbl M | 33J]a4H T10 TEXHHUKO- OpraHu3aluii
MEXAaHU3MOB METO/]Ibl BHEIPEHUS COBEpIICHCTBOBAHUIO | DKOHOMUYECKHUX (yTB. mpuka3zomM MuHucTEpCTBa Tpyaa
OpraHHu3aIuu U WHHOBAIIMOHHBIX MIPOIECCOB | MPOIIECCOB UCCIICIOBAaHUM HAy4YHO- | U COLMaibHOM 3ammTel PO or 25
IIJIJAHUPOBAHUSA CTPATETUYECKOro U IIJIJAHUPOBAHUSA U TexHuueckux pemenuit | nexkadbps 2014 r. N 1142n)
MIPOU3BOJICTBA TaKTHUYECKOTO TIAHUPOBAHHUS | OpraHU3aluu u HOPMAaTUBHOTO | YPOBEHb KBaJIM(pUKALINH 7
U OpraHu3aluu IIPOU3BOJICTBA IIPOEKTUPOBAHUS O6o0menHas TpyaoBast QyHKIHS
-Mogenu opranuzanuu MHHOBAIMOHHBIX BHUJOB | C:  Crparernueckoe  ympasiieHUE
sHEpropecypcodhPeKTUBHBIX IPOAYKIIMH U | IPOGKTaMH H  TpOTrpaMMamMH IO
XUMHYECKHUX TIPOU3BOICTB IIPOLIECCOB; BHEJPEHHUIO HOBBIX METOJOB U
- 000CHOBaHMeE Lieel u [1K-1.2 Moenei OpraHu3aluu cereit
3a/1a4 MPOEKTHBIX YMeeT BBITOIHUTD MIOCTaBOK MAaIIUHOCTPOUTETHHON
pa3paboToK, TEXHHUKO- MPOIYKIINH Ha YpOBHE

M3BICKATENbCKUX paboT,
ompe/ielieHUue 3HaYeHUs U
HEOOXOAUMOCTH UX
MIPOBEACHUS, ITyTEN U
METOJIOB X PEIICHHI

HKOHOMHUYECKUHN aHaIN3
MPOEKTHBIX,
KOHCTPYKTOPCKHUX u
TEXHOJIOTUIECKUX
pemieHuit a1 BbIOOpa
ONTUMAJILHOTO
BapUaHTa peaan3anuy
MHHOBAIMOHHOTO

IIPOEKTA.
I1K-1.3

MIPOMBIIIJICHHON OpraHU3aluu

C/01.7 Opranu3anus ucciaeI0BaHUN U
pa3paboTKa MepCrneKTUBHBIX METOJIOB,
MoJieJIen u MEXaHU3MOB
TUTAHUPOBAHUS M OpPTaHHU3AIMK CeTel
MOCTABOK
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Brnaneer METOJaMU
MTOCTPOCHUS
KOHHCHTyaJIBHBIX,
MaTeMaTHYECKHUX u
HUMUTAITUNOHHBIX
MoJeNIed TPOIYKIIUA M
MPOLIECCOB.

I[IK-1.4

Brnaneer
MaTeMaTHYEeCKUMU
MOICIISIMA I[I/ICerTHI)IX
MPOIIECCOB U MU(PPOBBIX
CHUCTEM YIPABJICHUS

- JlesaTenbHOCTh IO
aHaIn3Yy,
perjiaMeHTUPOBAHUIO,
MPOEKTUPOBAHUIO,
OINTHUMU3AIINH,
aBTOMAaTH3allHH,
BHEJPEHUIO U KOHTPOJIIO
MPOLECCOB U
aJIMUHUCTPATUBHBIX
periaMeHTOB
Opra"u3aun

- [ToBBITIIEHHE
3¢ (HeKTUBHOCTH
JIeSITETLHOCTH

- llenu cucteMsl
MPOIIECCHOTO YIIPaBICHUS
OpraHu3aluu

- [Iokazarenu cuctemsl
MIPOLIECCHOTO YIIPaBJIEHUS
-TpeGoBanus k cucreme
MIPOLIECCHOTO YIIPaBJIEHUS
OpraHu3aIyy B
COOTBETCTBUU
3aKOHO/IaTeIHCTBA
Poccuiickoit denepanuu u
PEryIUPYIOIINX OPTaHOB,
MEXyHapOIHBIX,
HallMOHAIBHBIX U

[1K-2

Crocoben
MOJEJINPOBATh
OpPraHU3alMOHHYIO
CTPYKTYPY U CUCTEMBI
MPOLECCHOTO
YIPABICHUS
OpraHu3aIu u
MHHOBAITMOHHOMN
eATEIIbHOCTH

[1K-2.1.

3HaeT IpUeMbl
IIPOEKTUPOBAHUS
CHUCTEMBI IIPOLIECCHOTO
yIpaBieHus,

METO/IbI TPUHATHS
yIpaBIE€HYECKUX
peLeHnit

[1K-2.2

VYmeer pazpabaThiBaTh
TUTaHBI Pa3BUTHS
CUCTEMBI IIPOLIECCHOTO
yIpaBJIeHUs
OpraHu3aluu

I1K-2.3

07.007

[TpodeccronanbHbIi cTaHAAPT
"CrenuanucT 1o NporecCHOMY
yIpaBiIeHUIo"

(yTB. nmpuka3zom MuHucTepcTBa Tpyaa
U COLIMAJIbHOU 3aIuThl PO

ot 17 anpens 2018 rona N 248H)
YpoBeHb kBanupukanuu 7
O0600611eHHbIE TPYIOBbIE (QYHKIUI

C: IIpoekTupoBaHue U BHEAPEHNE
CUCTEMBI MPOIIECCHOTO yIPaBICHUS
OpraHM3alyu

C/01.7Ananu3 cucteMsl IPOLIECCHOTO
YIIPaBJIEHUS OPraHU3aALNHU I LEeIen
ee MPOEKTUPOBAHUS,
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OpraHu3anui myTeM
pa3paboTKu U
YCOBEPILICHCTBOBAHUS X
IPOIIECCOB U

OTpaCJIEBbIX CTaHIAPTOB
- [IpuHIIMIIBI CICTEMHOTO
110/1X01a

- OcHOBBI O€HUMApKHUHTA

Brnaneer
WHTETPUPOBAHHBIMU
MpOrpaMMHBIMU
MIPOIYKTaMHU JIJTIs

YCOBEPIICHCTBOBAHUS U BHEAPEHUS
C/02.7 Pa3paboTka u
YCOBEPIICHCTBOBAHUE CHCTEMBI
MPOIIECCHOTO YIIPABJICHUS

aJIMUHUCTPATUBHBIX [IpoexTupoBaHue CUCTEMBI yIpaBieHUs: Ou3HEC- OpraHu3aluu
pErjlaMeHTOB, B TOM yIpaBJi€HUs Ipolieccamu, OCHOBaMHU
YHCJIE C UCTIOJIb30BaHUEM | -MeToabl MPUHATUSA OCHUMapKUHTa
COBPEMEHHBIX YIPaBJICHUYECKUX PEIICHUN
WH(OPMAIMOHHBIX U - Konnenmuu
TEJIEKOMMYHUKAIIMOHHBIX | UHTETPUPOBAHHBIX
TEXHOJIOTHI MIPOTPaMMHBIX MPOAYKTOB
Ui yrpaBieHus Ou3Hec-
npoieccamu
Tunel 32124 1 32124 NPOGecCHOHATBHOM 1eATeTbHOCTH - HAYYHO-HCCJIe10BATEIbCKHE
K 3.1. 28.008

- Opranuzanus
BHYTPHUIIPOU3BOICTBEHHOU

3HaeT Hay4yHO
000CHOBAHHBIE METObI

[TpodeccrnonanbHbIi cTaHAAPT
"CrennanucT 1o UHXUHUPHUHTY

JIOTUCTUKH ITK-3 Cnocoben yIIpaBJICHUS MAIIMHOCTPOUTEIBHOTO
MHHOBanmoHHOE - YrpaBieHue )Ku3HeHHbBIM MPUMEHSTh HAYYHBIC | KU3HEHHBIM LIUKIOM pOU3BOICTBA"
yIpaBJieHHE LUKJIOM NPOJYKIIUU HA JTale | JOCTHXKEHUS B | ”HHOBAI[MOHHOMN (yTB. npuka3zom MuHucTepcTBa Tpyaa
IIPOM3BOJICTBOM JJIS IPOEKTHUPOBAHUS obmacTu NPOAYKIMH Ha 3Tarne U COLMaNIbHOM 3aIuThl PO
obecrnieueHus - YpaBiieHrueM )KU3HEHHBIM | HHHOBAIIMOHHBIX IIPOEKTUPOBAHUS ot 30 cents10ps 2020 roga N 681H)
CTaOMIIbHOM paboThI U LIUKJIOM ITPOAYKIIMH HA JTAle | TEXHOJIOTMYECKUX I1K-3.2 VYpoBeHb KBaTUpUKALMU 7
MTOBBIILICHUS pa3paboTku IIPOLIECCOB VYmMmeert pazpabarbiBath | O00O0IIEHHBIE TPYIOBBIE (DYHKIIUU
3P PEKTUBHOCTH KOHCTPYKTOPCKOM 1 MOJIeNIM POU3BOACTBA ¢ | A: HXMHUPHUHTOBas 1E€ATEILHOCTh B
OpraHu3auu TEXHOJIOTHYECKON MOMOUIBIO IPUKJIAHBIX | MAIIMHOCTPOUTEILHOM IIPOU3BOJICTBE
JIOKyMEHTAUU porpamm A/01.7 ConpoBox/ieHUE KUZHEHHOTO
VYrpasneHue KU3HEHHBIM [1K-3.3 LMKJIA ¥ PEHOBALUA ITPOAYKIUHU
IIUKJIOM NPOIYKIIUU YMeeT NpuMeHsTh MAaIIMHOCTPOCHUS
MalIMHOCTPOEHUS Ha JTamne IIPUEMBI U METOJIBI 110 A/02.7 PazpaboTka npeioxKeHU 1o
IIPOU3BOJICTBA COBEPLIEHCTBOBAHHUIO COBEPILIEHCTBOBAHUIO
VYmpasnenue MIPOU3BOJICTBEHHON U MaIIMHOCTPOUTEIBHOTO
PEHOBAIIMOHHBIMU OpraHu3alMOHHON IIPOU3BOJICTBA
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TCXHOJIOTUAMUA IMTPOU3BOJACTBA

CTPYKTYpPBI

IPOIYKIINH OpraHu3aluu
- OnTuMu3auu [1K-3.4
MIPOU3BOJICTBEHHBIX Brnaneer
IPOIIECCOB Ou3HeC-TIIaHUPOBAHUEM
[1K-3.5
Biageer npuemamu
MIPOU3BOJICTBEHHON
JIOTHCTUKHU
- [InanupoBanue I1K-4 IIK 4.1. 07.007
BHEJIPEHUS NN - [Iporpammuoe Crniocoben 3HaeT OCHOBbI [TpodeccnonanbHbIN cTaHAAPT
YCOBEPIIEHCTBOBAHUS obecrnieueHue s MIPOEKTUPOBATH MIPOEKTHOTO "CrienuanucT 1o NpoIecCHOMY
CHCTEMBI IPOIIECCHOTO yIIpaBJICHUS MPOLIECCAMU HOBBIE NPUEMBI | yIIPaBICHHUS yIpaBJiIeHUIO"
yIpaBIeHUS OpTraHu3aIH WU YCOBEPIIIEHCTBOBAHUS | OpraHU3aIueil 1 ero (yTB. mpuka3zom MuHuUCTEpCTBa TpyAa
OpraHu3aIH aJIMAHUCTPATHBHBIMH CHCTEMBI YIPABJICHUS | YCOBEPIICHCTBOBAHUE Y COIMANIbHOM 3amuThl PO
periiaMeHTaMH OPTaHM3allud | OpraHU3aIHi I1K-4.2 ot 17 anpens 2018 roma N 248H)

- BHeapenue nporpaMMHOro
obecrieueHus 11t
YIPaBJICHUS MTPOLECCAMU
OpraHu3aIu Wi
aJIMUHUCTPATUBHBIMU
perjiiaMeHTaMH OpraHu3aluu
- MeToanueckast TOMOIIb
KOMaH/I€ ITPOEKTa BHEPEHUS
WJIM YCOBEPIIEHCTBOBAHUS
CHCTEMBI MPOLIECCHOTO
YIPaBJICHUS] OpTraHU3aAINT

YMeer NIpuMeHsATh
TEOPHIO MTPOLIECCHOTO
yIpaBIeHUS 115
MOBBILICHUS

s dexTuBHOCTH
BHEJPEHUS
YCOBEPIIEHCTBOBAHUS
CHUCTEMBI IIPOLIECCHOTO
yIpaBiIeHUs
OpraHu3aluu

[1K-4.3

Brnaneer HaBbIkamMu
OILICHKH 3(PPEKTUBHOCTH
BHEJIPEHHUS CUCTEMBI
MIPOLIECCHOTO
YIpaBIEHUS
OpraHu3aluu

VYpoBeHb KBaTUpHUKAIIN 7
O060011eHHbIE TPYIOBBIE PYHKIIUU
C: IlpoexTupoBaHu€e U BHEIPEHNE
CHCTEMBI IIPOLIECCHOTO YIPaBICHUS
OpTaHu3aIIH

C/03.7 BHenpeHue CUCTEMBI
MIPOIIECCHOTO YIIPABJICHUS
OpraHM3alUH WU €
YCOBEPIICHCTBOBAHHUS
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IIpodeccnonanbHble KOMIIETEHIIMN M UHANKATOPBI UX JOCTHKeHHUs M0 Hanpajennio 18.03.02 Duepro- u pecypcocdeperamonme npouecchl
B XHMHMYECKOH TEXHOJIOTMH, He)TeXuMHMH U OMOTeXHOJ0ruu npodpmiab PanmoHajbHOE MCNOJb30BAHME CHIPbEBbLIX M JHEPreTHYECKHUX

pecypcos
OcHoBaHue
3anaga OObexT unm .
. Kon n Kon n HanmeHoBaHue (mpoheccroHaNbHBIN
npod)eCCHOHAIBHON | 00J1acTh
HESTEBHOCTH SHAHIS HauMmeHoBauue [1K uHauKaropa goctuxenus 11K CTaHJapT, aHAJIU3 OIbITA)
O0600uIeHHBIE TPYIOBBIC (GYHKIIUU
Tun 3axa4 npodgeccuoHaIbHOI 1eSITeIbHOCTH: HAYYHO-HCCJIeI0BATEIbLCKUI
Brimonnenue - XuMH4eckoe, I1K-4 Cnocoben IK-4.1 AHanu3 TpeboBaHUM K
byHIaMEHTABHBIX U | XUMHKO- 000CHOBBIBATh 3HaeT NPUHLMUIBI Ppa3paboTKU | MPOPECCHOHANTBHBIM KOMIIETCHIIUAM,
INPUKIAJHBIX pa0OT | TEXHOJOTUYECKOE TEXHUYECKUE TEXHOJIOTHYECKUX TIPOLIECCOB, | MPEIBSIBISIEMBIM K BHIITYCKHHUKAM
MIOMCKOBOTO, MIPOU3BOJICTBO peleHus mpu WHHOBAIIMOHHBIE METOJbl U | HANpaBJICHHS MOArOTOBKH HA PHIHKE
TEOPETHYECKOTO 1 pa3zpaboTke o0opymoBaHue ISl OCHAILCHUS | TPy/Ja, 0000IIeHne 3apy0eKHOTO OITbITa,
9KCIIEPUMEHTANBHOTO | - CKBO3HBIE BU/IBI TEXHOJIOTUYECKHIX MIPOU3BO/ICTBEHHBIX JIMHUN MIPOBEJICHUS KOHCYIbTALUN C BEAYIIUMH
XapakTepa C 1eJIbIo poeCCHOHANIBHON | TIpolieccoB, BeiOUpars | IK-4.2 paboTtonaTensiMu, O0bEeAMHEHUSIMU
ornpeeNneHus JESITEIbHOCTH B TEXHUYECKUE VYMeer 000CHOBAaHHO BbIOMpaTh | paboTojaTesnei oTpaciu, B KOTOPOH
TEXHHYECKUX IIPOMBIIIJIEHHOCTH | CPEJICTBA U parMoHaIbHBIC BOCTPEOOBAHBI BHIITYCKHUKHU B PaMKax
XapaKTEPUCTHK (B chepe TEXHOJIOTHH JIJIs1 TEXHOJOTHYECKHE MPOIIECCHI HaIpaBIIEHUs TOITOTOBKU
HOBOM TEXHHUKH, & OopraHu3aluu u MOBBIICHUS SHEPIO- IIK-4.3
TaK)Xe KOMIUIeKCca IPOBECHUS u Bnaneer ocuoBamu pacuera | IIpodeccuonanbublii crangapT
pabort o pa3zpaboTke | HAy4yHO- pecypcocOeperarmmx | mapaMeTpoB «CrenuanucT o Hay4HoO-
TEXHOJIOTHYECKOU HCCJIEI0BATENBbCKUX | TAPaMETPOB. 3HEProdHHEKTHBHOCTH U | UCCIIEIOBATELCKUM U OTBITHO-
JIOKYMEHTAIUN Y OTIBITHO- pecypcocOepexeHus KOHCTPYKTOPCKHUM pa3paboTKam»,
KOHCTPYKTOPCKHX YTBEPKACHHBIN prKa3oM MUHHUCTEPCTBA

pabot B o0nactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTUYECKOTO
MIPOU3BO/ICTBA).

TpyZla U COLMAIBbHON 3ammThl Poccuiickon
®enepanuu ot 04.03.2014 Ne 121 H,
O60061mmeHHas TpynoBas QyHKIUS

A. IlpoBeneHne Hay4HO-
HCCJIEIOBATENBCKUX M OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK IO
OTJICTIFHBIM pa3jieliaM TEMEI.

AJ02.5. OcyiiiecTBiIeHUE BBITIOJTHECHUS
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HKCIEPUMEHTOB M OPOPMIICHHS
PE3YJIBTaTOB UCCIIEOBAHUI U pa3paboOToK.
(ypoBeHb KBaIM(UKAIUH — D).

Tun 3

aza4 npogeccuoHaIbHON AeSITeJJbHOCTH: TEXHOJOTNYeCKUl

Beinosinenue
(byHIaMEHTABHBIX U
NPUKIIAJHBIX paboT
MIOUCKOBOTO,
TEOPETUIECKOTO U
IKCIEPUMEHTATIBHOTO
XapakTepa C MeJbio
OIpEICIICHUS
TEXHHYECKUX
XapaKTEPUCTHK
HOBOM TEXHUKH, a
TaKXe KOMIUIEKCa
paboT 1o pa3paboTke
TEXHOJOTUYECKON
JIOKyMEHTAITU!

- XumMudeckoe,
XHMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

- CKBO3HBIE BUJIBI
npodecCHOHAIbHON
JeSITEJIbHOCTH B
POMBIIIJICHHOCTH
(B cepe
OpraHu3aluy u
NIPOBE/ICHUS
HAy4HO-
UCCIIeI0BaTEIbCKIX
Y OITBITHO-
KOHCTPYKTOPCKHX
pabot B o0nactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

IIK — 5 Cnocoben
OLIEHUBATh TEXHUKO-
SKOHOMMYECCKOC
COCTOSIHHE
MIPOU3BOJICTBA U
y4acTBOBATh B
pa3zpaboTke
MPEJI0KEHUH 110
MOBBIIIEHUIO
SKOHOMMYECKHUX U
MIPUPOIOOX PAHHBIX
rokazaresei

IK-5.1

YMeeT ncnonbp30BaTh
HOpPMAaTHBHBIE TPEOOBAHUS
PUPOTOOXPAHHBIX U
(UHAHCOBBIX JOKYMEHTOB

IIK-5.2
YMeer BBINOMHATH OaaHCOBEIE
pacyeThl IPOU3BOCTBA

IIK-5.3

Bnaneer HaBbikamu
CHUCTEMaTHU3aIMU U 00001IeHUs
nH(pOopMaIuU 1Mo
WCIIOJIb30BAHUIO PECYPCOB
MIPOU3BOJICTBA

AHanu3 TpeOoBaHMIA K
npodeccuoHaNbHBIM KOMITETEHIUSIM,
NPEIbSBISEMBIM K BBIITYCKHUKAM
HAIpPaBJIEHUS IOJIFOTOBKU Ha PhIHKE
Tpyna, 06001IeHre 3apy0eKHOTO OTIBITA,
MIPOBEJICHUS KOHCYIbTALUN C BEAYIIUMH
paboTonaTensiMu, 00bEAMHEHUSIMU
paboTonaTeneit oTpaciu, B KOTOPOH
BOCTpPeOOBaHbI BHIITYCKHUKH B PAMKax
HAIpPaBIIEHUS TOATOTOBKU
[TpodeccnonanbHbIN cTaHAAPT
«CrenuanucT 1mno Hay4Ho-
MCCIIEIOBATEIILCKUM H OTIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTkam»,
YTBEPKICHHBIN ITPUKa30M MUHHUCTEPCTBA
TpyZAa U COLMAIbHOM 3aIuThl Poccuiickoin
®enepanuu ot 04.03.2014 No 121 H,
O06o0menHas TpyaoBas GyHKIUS

A. IlpoBenenue Hay4HO-
HCCIIEI0BATEIbCKUX U OMBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK IO
OTJEJIbHBIM Pa3JielaM TeMBI.

AJ02.5. OcyiecTBiIeHUE BBITIOTHEHUS
HKCIEPUMEHTOB U OPOPMIICHUS
pe3yIbTaTOB UCCIIEOBAHUH H Pa3pabOTOK.
(YpoBeHB KBaMpHKAIUHT — 5).
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5 AHHOTALIMU PABOYUX TPOI'PAMM JUCHHUIVIUMH, IPAKTUK U TUA
5.1 JIucunIuHbI 00s13aTeJIbHOM YacTH
AHHOTaNUA padoyeil MPOrpaMMbl TUCHMILIIAHBI
«/HOCTpaHHBII A3BIK)»

1 Heab AHCHUNIMHBI — MIPUOOpETEHNE O0yJYaIOIUMHUCS O0IeH, KOMMYHUKATUBHOU 1
npoeCCHOHANBHOW KOMIETEHIMH, YPOBEHb KOTOPBIX Ha OTAEIBbHBIX JTamax S3bIKOBOU
MOATOTOBKM  MO3BOJSIET  WCIIOJIB30BaTh ~ WHOCTPAHHBIA  A3BIK  INPAKTUYECKU KaK B
npodeccHuoHaNbHONW  (IPOM3BOJACTBEHHOW W HAY4YHOH) [EATENbHOCTH, TaK M IS Ielel
camo00pa3zoBaHUsl.

2B pe3yabTaTe H3yYeHHs UCHUILIMHBI 00YYAIOLIUIICH T10JI5KeH::

Obnadams CleTyrONTMIMU KOMIIETCHIIUSMH U MHIUKATOpaMK UX AoctrxkeHus: YK-4.1;
YK-4.2; YK-4.3

3namo:

- OCHOBHBIE  CIOCOOBI ~ COYETAEMOCTH  JIGKCHUECKHX  CAWHHI] U

OCHOBHBIE CJIOBOOOPa30BaTEIbHbBIE MOJICIH;

- PYCCKHE 5KBUBAJICHTHI OCHOBHBIX CJIOB 1 BBIPQXKCHUI PEYH B IIPOILIECCE MEKITUIHOCTHOTO
Y MEXKKYJIbTYPHOT'O B3aUMOJIEHCTBUS;

- OCHOBHBIE IPUEMBI U METOIbI peepUPOBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- TACCHBHYIO U AaKTUBHYIO JIGKCUKY, B TOM 4YHCIIeé OOIICHAyYHYIO H CHELUaIbHYIO
TEPMHHOJIOTHIO, HEOOXOUMYIO JUTsl PA0OTHI HaJl TUTIOBBIMH TEKCTaMH,

- TpueMbl paboThl ¢ OPUTUHAIBHON TUTEPATyPOl HA HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTrh C OPUTMHANBHOM IUTEPATypOil HAa HHOCTPAHHOM SI3bIKE;

- paboTath CO CIIOBapeM;

- BECTH IMEPENUCKY Ha U3yYaeMOM S3bIKE C LEIbI0 MEKINYHOCTHOTO U MEKKYJIBTYPHOTO
B3aHUMO/ICHCTBHSI,

- BECTH PEYEBYIO JEATEILHOCTh MPUMEHUTENBHO K chepe ObITOBOM U MpodheccnoHaNbHOM
KOMMYHUKAIUH.

Braoemy:

- HHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKKYJIBTYPHOTO OOIIEHUS,
HaBbIKAMH M YMEHHUSIMH pPEUYEBOM JEATENbHOCTH MPUMEHUTENFHO K cdepe OBITOBOW U
npo¢eccuoHaNbHON KOMMYHUKAIIMU, OCHOBaMHU ITyOJIMYHON peul;

- OCHOBaMHU pedepupOBaHMs U aHHOTUPOBAHUS JTUTEPATYPhI HA U3y4aeMOM HHOCTPaHHOM
SI3bIKE.

3. KpaTkoe cogepixaHue I CUMIIMHBI
Pazgen 1. 'pammaTideckue 1 JIGKCHUECKHE TPYAHOCTH U3y4aeMOTO SI3bIKA.

1.1 CrpspkeHre M U3MEHEHHE TJIaroyia-CBsi3Kd B (popMax HACTOSIIIETO BPEMEHH.
Bunospemennsie popmbl rinaronos. ObpazoBanue GopM MPOCTHIX, MPOJOHKEHHBIX, TEPPEKTHBIX
U 1ephEeKTHO-TIPOJOIKEHHBIX BPEMEH riarosia. BompocuTenbHble MPEIIOKEHUSI B PA3IMUHbIX
BpemeHax. O0pa3zoBaHKe OTPUIIATENBHBIX (JOPM TJIaroia B pa3InyHbIX BpEMEHAX.

1.3 OOpa3zoBaH#e MPOCTHIX, MPOJODKEHHBIX, MTEPPEKTHBIX BpEMEH IIarojbHBIX (HopM U
ynotpebnenue ¢opMm crpamarenbHoro 3anora.l.4. BumoBpemeHHBIE (QOPMBI  TTIAroJIOB.
OO6Gpa3oBaHue MPOCTHIX, MPOIODKEHHBIX, EPPEKTHBIX W TMEP(PEKTHO-TPOTODKEHHBIX BpPEMEH.
BompocutensHbie MpeUioKeHUs B pa3NUYHbIX BpeMeHax. OOpazoBaHUe OTPUIATENBHBIX (Gopm
rJ1aroJia B pa3nIHbIX BPEMEHAX.

1.4 Tlpwuactus. Ilpuyactus Hacrosmero u mpormreaniero BpeMeHU. llepdexTHbie
dbopmbl mipuyacTs. MecTo mprudacTuil B peI0KeHUN. AOCOTIOTHBIA MPUYACTHBIA 000POT.

1.5 UWuadunutus. @Dopmbl  uHuHUTHBA. [IpogomkeHHbld U nepQeKTHHIN
uHQUHUTHB. QDYHKIMU UHOUHUTUBA B THpemnoxeHuu. OOpa3zoBaHue u ynorpeOiieHHe
MHOUHUTUBHBIX OOOPOTOB THIA «CIOKHOE MOJIEKAIEE)» U «CIIOKHOE JTONOTHEHHUEY.

1.6 Moganpuble rnaroisl. CTpykTypa mnpemioxeHus. [IpHHIMIBL CI0BOOOpa3OBaHMS.
Coxkpamenus (ab6peBuarypsl). O603HaueHune natel [IpaBuiia 9YTEHUS XUMHYECKHX SJIEMEHTOB,
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0003HaUYeHH W (POPMYJI HEOPTaHWYECKUX COCIMHEHWH W YpaBHEHUN XMMHYECKUX DPEAKITHH.
[TpaBuia yreHus enuHUI U3MepeHus. [lpaBuia uyreHusI HAMMEHOBAaHUI OCHOBHBIX OpPTraHUYECKUX
COCTUHEHUN.

Paznen 2. Pa3zBuTHe HaBBIKOB YTEHUS] TEMATUYECKUX TEKCTOB.

2.1 UYreHue TEKCTOB 10 TEMaM:

2.1.1. BmepeHue B CICHHATHLHOCTH

2.1.2. JI.11. Menneneen

2.1.3. PXTY um. JI.11. MenpeneeBa

2.1.4. Hayka u Hay4HbBIC METO/IbI, HAYYHBIC CTATHU

2.1.5. CoBpeMeHHbIC HH)KEHEPHBIE TEXHOJIOTHU

2.1.6. Xumuueckoe npearnpusTie

2.1.7. Xumunueckas naboparopus. Texunuka 6e3onacHoct B 1aboparopun. 3mepenus B
XUMHUECKOM 1abopaTopun

2.1.8. Xwumwus Oynyimero.

2.1.9. buorexnonorus ®apmarieBTHUECKHUE TPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOIeMbI SKOJIOTHH.

2.2 Tlousarue o Bunax ureHus. [[pocMoTpoBoe uTeHne Ha mpuMepax TEKCToB o xumui, J[.1.
Menneneere, PXTY um, JI.1. Menaeneena.

AKTHUBH3AIUS JTEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3 Uzyuaromee uYTeHHE HAyYHBIX M HAYYHO-TIOMYJISPHBIX TEKCTOB IO BBIOpaHHOU
CHEIMAbHOCTH Ha mpuMmepe TekcToB: «Hayka u HayyHble METOIBI», «XHUMHUYECKOE
npeanpustuey, «CoOBpeMEHHbIE WH)KEHEPHBIE TEXHOJIOTUHY, «XHUMHYECKas J1adopaTopHsl.
TexHuka Oe3omnacHoctu B naboparopuu. M3mepeHuss B XUMHUECKOH naboparopum», «XuUMUs
Oynymero. CoBpeMEeHHBbIE TCHICHIIMH Pa3BUTHS Haykn», «buorexHomorus. dapmaneBTHUECKIE
MIPOU3BOICTBAY, «3eneHast Xxumusi. [Ipobaembl sSKonorum».

Jlexcuueckue 0COOEHHOCTH TEKCTOB  HAYyYHO-TEXHUYECKON

HanpaBJIeHHOCTH. TepMHUHOIOT U HAyYHO-TEXHUYECKON TUTepaTyphl Ha
M3y4aeMOM SI3BIKE.

Paznen 3. [IpakTuka ycTHOH peunt

3.1 TlpakTuka yCTHOH pe4H MO TeMaM:

3.1.1. «I'oBopum o cebe, 0 cBoel Oyaymiei npodeccun»,

3.1.2. «Moii yHUBEPCUTETY,

3.1.3. «YHHMBEpPCUTETCKHI KaMITyC)

3.1.4. «Atthe bank»

3.1.5. «Applying for a job» u T.71.

3.2 MoHoorn4eckas pedsb Mo TeMe «o cebe u o Oyaymiel nmpodeccun». Jlekcndaeckue
0COOEHHOCTH MOHOJIOTHYECKON PeyH.

3.3 PeueBoii O3THKET TIOBCETHEBHOrO OOMICHHSI (3HAKOMCTBO, TIPEJCTABIICHUE,
YCTAaHOBJICHHWE U TOJJIep’KaHHe KOHTAKTa, 3allpoc U cooOIlIeHue MHpopMaluu, MoOyKaeHne K
JEICTBHIO, BBIpAXKEHUE IPOCHOBI, COTIacus).

OcoOeHHOCTH THaNIOTHYeCKON pedd Mo mpoiiieHHbIM TemaMm. Pasnen 4. OcoGeHHOCTH
sSI3bIKa CIICIIMATBHOCTH | paMMaTHyecKkne TPy THOCTH S3bIKa CIICIHATbHOCTH:

4.1. T'paMMaTHuYECKHE U JIEKCHUECKHE TPYIHOCTH SI3bIKA CIICIIMATbHOCTH:

Pa3znuunble BapuaHThl NepeBoja NpuUyacTUii Ha pycckuil s3bIK. [IpruacTHbIe 000pPOTHI U
IPUEMBI UX MEPEBOJIAa HA PYCCKHUI A3bIK.

4.2. CocnararenpHoe HakIoHeHHe. POPMBI cOCaraTenbHOrO HAKIIOHEHHS B M3y4aeMOM
A3bIKe. MopajabHBIE TJarojbl U HX MCIOJIb30BAHUE B TNPEAJIOKEHHSIX B COCIAraTelbHOM
HaKJIOHEHWN. THIBI YCIOBHBIX MpeUIOKEHUH. BapumanTel nepeBoma NPENIOKEHHM B
cociaraTeJIbHOM HAKJIOHEHWHM M YCJIOBHBIX MpeiokeHUd. [lopspok clIoB B MpeIIOKEHUH.
OMpatnyeckrie KOHCTPYKIUH.

4.3.  H3ydeHue mpaBWJ IepeBoJa pasIMYHbIX (GOPM MHOUHUTHBA U WHPHUHUTHBHBIX
000pOTOB Ha PYCCKUH A3bIK.
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4.4 Vzy4aroriee YTeHUE TEKCTOB IO TEMATHKE:

1) «Jlaboparopus»

2) «M3mepeHus B XUMUYECKOM 1aO0OpaTOpHm.

Ctunuctudeckre OCOOCHHOCTH — CHEIUALHOM — HAyYHO-TEXHUYECKOW  JIMTEPaTypHI.
Opranmzanuss paboOThl CO CHCIUANBHBIMH CiioBapsiMd. [loHaTHe o0 pedepupoBaHUU H
AHHOTHUPOBAHUH TEKCTOB TIO crieluabHOCTU. [lonck HOBOI MH(pOpMAIUU PU PadOTe C TEKCTaMU
U3 TIEPHOJUYECKUX W3MaHMKM W MOHOTpaduil, HMHCTPYKIUH, IPOCICKTOB M CIPABOYHOU
JUTEPaTYPHI IO pacCCMaTPUBAEMON TEMAaTHKE.

4 O0beM y4eOHO 11 CHMILJIMHbI

Cemectp Cemectp
Beero 1cemectp | 2cemectp | 3 cemectp 4
B 6Hol1 pad A
1A YACOHON paboTe! Axan. Axan. Axan. Axan. K
3E q | 3E q. | 3E q |3E| 4 |3E| *
q.
OO0uiasi Tpy10eMKOCTh
M CHUILIHHBI 9 324 2 72 2 72 2 72 3 | 108

KonrakThas padora —
ayAHTOPHbIE 3AHATHSI: 35| 128 |089| 32 |089| 32 (0,89 32 |0,89| 32

[IpakTnueckue 3aHATHS

(I13) 3,5 | 128 [0,89 32 0,89 32 10,89 32 (0,89 32
CamocrosiTeJIbHASA
paGora 3,65| 133 |0,86 31 0,86 31 (0,86 31 1,1 | 40
KonTaktHas
caMOCTOsTeIbHas paboTa 0,6 0,2 0,2 0,2 -
CamMocTosgTeabHOoe 0,75 0,25 0,25 0,25 -
W3YUCHHE PA3JICIIOB 26,4 8,8 8,8 8,8 -
JTUCIUAILIAHBI

Buabi KOHTpOJIA:
IK3aMeH 1 36 - - - - - - 1] 36
KonraktHas pabora —

IIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTarms 1 - - - 1
[ToaroToBka K sK3amMeHy. 35,6 - - - 35,6
Buja urorosoro
KOHTPOJISL: 3auer 3ayer 3auer IK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl TUCHMILITAHBI
«HUcropus Poccum»

1 Heab aucuumianHbl — GOPMUPOBAHUE Y CTYACHTOB LIEJIOCTHOTO MPEACTaBIEHUS 00
HCTOPUYECKOM Mpo1uioM Poccun, ee Mmecte BO BCEMHUPHO-UCTOPHUUECKOM MPOIIECCE.

2 B pe3yabTaTre H3y4eHH s TUCHHIIMHBI 00y YA LI CS TOJIKEH |

Obaaoams cleayomUIMU KOMIETSHIIUSAMU U MHIUKATOpaMu UX AocTikeHus: VK-5.1;
VK-5.2; VK-5.3.

3namu:

—  OCHOBHBIE HAMPABJICHHUS, TPOOIEMBI K METO IbI UCTOPUUYECKON HAYKH;

—  OCHOBHBIE JTalbl U KIIOUYEBBIE COOBITUSI MCTOpUU Poccuu u Mupa; 0cOOEHHOCTH
Pa3BUTHSI POCCHUHCKOTO TOCYIAapCTBA, BBIAAIONIUXCS JEATEIeH OTEUeCTBEHHONW U BceoOIei
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HCTOPHH.

Ymemo:

- COOTHOCUTH OOIIME HCTOPHUYECKHE IPOLIECCHl W OTACIbHBbIC (PAKThI; BBISBISATH
CYIIECTBCHHBIE YEpPThl HMCTOPHUYECKUX TIPOIECCOB, SIBICHUH W COOBITHIA, aHAIM3UPOBATH
COIMAJIbHO-3HAYUMBIE TIPOOJIEMBI;

— dbopMynupoBaTh M apryMEHTHPOBAHO OTCTAaWBaTh COOCTBCHHYIO IO3HUIMIO TIO
Pa3IMYHBIM IPOOJIEMaM HCTOPHUH.

Bnaoemn:

IIPECTABICHUSIMH 00 UICTOPUH KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOI'O 3HAHUS;
IIPEJICTaBICHUSIMU 00 OCHOBHBIX 3Tallax B ICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUHY;
— KaTeropuaJIbHO-INIOHATUHHBIM aIllIapaToOM U3y4aeMOH IUCLUIUIMHEI;
— HaBBIKAMU aHAJIM3a UCTOPUUECKUX UCTOUHUKOB.
3 Kpartkoe cogep:xanue 1 CUHILTUHBI
Pa3znea 1. UcTropusi B cucreMe COMAIBHO-TYMAHUTAPHBIX HayK. OCHOBBI
MeTOJ0JI0THH HCTOpHYecKOil HAayKu. OCO0CHHOCTH CTAHOBJICHUSI TOCYJIAPCTBEHHOCTH B
Poccum o cpaBHeHMIO ¢ eBPONEIICKUMHU PaHHeCPeIHeBeKOBbIMH FOCY/1apCTBAMU.

1. 1. Mecro ucropuu B cucreMe Hayk. /I[peBHelillee mpomuioe 4ejaoBeyecTBa M
nepsble nuBWiIM3anmMu. [Ipenver ucropuueckoir Hayku. Posib Teopun B 1Mo3HaHUM HPOILIOTO.
CymHocTb, (OpMBbI, (YHKLIMH HCTOPUYECKOro 3HaHMA. IIOHATHE HMCTOPUYECKOIO HMCTOYHMKA,
KJaccu(uKanuss HMCTOPHYECKMX HMCTOYHHMKOB. Mcropust Poccum — HeoTbemsemass dacTb
BCEMHMPHOI UCTOpUH; 00111ee U OCOOEHHOE B UCTOPUUYECKOM Pa3BUTHH.

Antponorene3. Heonutnueckas peBomonus. CouuanbHblii  cTpoil. Pasnoxenue
nepBoObITHON 00mmuHbL. [{uBnnnsauuu Jpesuero Bocroka. 'ocynapctBa antnunoctu. Hapozs! u
JIpeBHEHIIEe rocyaapcTBa Ha teppuropun Poccuu. OtHorenes cnasH. Benukoe Ilepecenenue
HapoioB B |1I-1V BB.

TpaauumonHsle  ¢GOpPMBI  COIMAIBHOW  OpPraHW3allMM  €BPOIECHCKUX  HApOJIOB B
JIOTOCYIapCTBEHHBIM IepHoj. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOM TI'OCYJapCTBEHHOCTH B
Espore.

OTHOKYJIBTYPHBIE M COLUAIBHO-IIOJIMTUYECKUE IPOLECCHl CTAHOBIIEHUS POCCUICKOU
rocygapcrBeHHocT. Hauano poccuiickoil rocynapcrBeHHOCTH. JlpeBHsAss Pyce. Ilpunsatue
XPUCTUAHCTBA.

1.2. Cpeanmne Beka. MecTo CpeqHEBEKOBbS BO BCEMHPHO-HCTOPUYECKOM IIPOIIECCE.
Pycckue 3emun B XI1-XI11 BB. MoHrono-ratapckoe HamecTBue Ha Pych. DkcnaHcus B 3anajHble
U CEBEpO-3allaIHbIe PYCCKUE 3eMIIH. Bennkoe KHsKecTBO TMTOBCKOE U Pycckoe rocynapctso.

CknaspiBaHuE OCHOB HaIlMOHAJIBHBIX rocyaapctB B 3amaanHoil EBpome. OGpazoBanue
Poccniickoro rocynapcrsa, €ro MCTOPUYECKOE 3HAUYEHUE.

1.3. Hosoe Bpems. VY wucrokoB HoBoro BpemeHun. OCOOEHHOCTH COCIOBHO-
npencraButeabHo MoHapxuu B EBpome u Poccun. Hawano XVII Beka — smoxa BceoOiero
eBpomneiickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpOHHOCTh KPU3UCHBIX CHUTYyalluil B
pasHbIX cTpaHax. «CMyTHOe Bpemsi» B Poccum.

I'enesuc kanurtanuszma. Ero ¢opmbl M cocyliecTBOBaHHE € dJE€MEHTaMH (eojanu3ma.
OcoOeHHocTH paznuuHbIX pernoHoB EBpombl. @opmupoBaHre MHUPOBOTO pbiHKa. [logbem
MaHy(paKTypHOTO Pou3BoicTBa. POPMHUPOBAaHHE BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «Bropoe m3manme» kpernoctHudectBa — CoOopHOE
ynoxenue 1649 r. u ropuandeckoe opopmiieHHE KPEoCcTHOro npasa. Cexyaspusaius pyccKoi
KYJIBTYpBI.

Pazgen 2. Or HoBoro k Hoselimmemy Bpemenu. Poccuiickas umnepus B XVIII —
Hayaye XX B.

2.1. XVIIl Bexk — Bexk MoJepHHM3allMd M NpocBelleHus. IeiHble u couuanbHO-
nonuTrdeckue UcToku IIpocsemenus. OCHOBHBIE YEPTHI IPOCBETUTENIBCKONW HCOIOTHH: YEIOBEK
Y TOCYJapCTBO, «ECTECTBEHHOE MPABO», 3THKA. Mies mporpecca Kak rocloJICTBYIOIIEE TEUEHUE B
0OLIECTBEHHOI MBICIIH.
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Pedpopmer ITletpa | kak mepBasi MONBITKA MOJCPHU3AIMHU CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoil nMnepun. OCHOBHBIE HANpaBICHUS «EBPONEM3ALMM» CTPAHBI.
DBOJIIONHS COIMANIBHON CTPYKTYphI obOmiecTBa. JlanpHelee pacmmpenne rpanui Poccuiickoit
umnepun. Poccust B smoxy mpocBemieHHoro adcomorusMma. Poccust u EBpoma B XVIII Beke.
N3MeHeHus B MEXIyHAPOAHOM MOJIOKEHUH Poccuiickoi uMnepuu.

2.2. XIX croaerue. IIpomeinuieHHsiii mepeBopor B EBpome um Poccum: obmee u
ocobenHoe. Baxwneiiiue ycrnoBusi nepexona Poccun k mHAyCTpUanbHOMY OOIIECTBY — pEIlIeHUE
KPECThSIHCKOI'O BOIIPOCa U OTpaHUUYEHUE caMozepKaBusl. JINTENbHOCTh, HETIOCIIEI0BATEIbHOCTD,
MUKJIMYHOCTH TIpoliecca OyprkyasHoro pedopmupoBanus. EBporetickas peBosrorus 1848—-1849
rr. toru, 3HaueHue, MCTOPUUECKUE MTOCIIEACTBHUS.

Ponb cyObexkTuBHOrO (hakropa B mpeoposnenun otrcraBaHusi. Pegopmbl XIX Beka, ux
3Hauenue. O0uecTBeHHbIe IBKeHHs B XIX Beke.

2.3. Poccuss m mMup Ha pyOeske BeKOB: KpH3HMChbl pa3BuTus. OOmmMe wuTOrH
poccHiicKol MojiepHU3aluy K Hadaimy XX Beka.

CootHomenue noautuueckux cuil B Poccum B Hawasie XX Beka. Hapacranuwe kpusuca
camozaepxaBusa. IlepBas poccuiickas peomonus. (OOpa3oBaHUE TMOJUTUYECKUX IAPTHH.
l'ocynapctBeHHas nyma Havyasia XX BeKa Kak MEpPBbIA ONBIT POCCUHCKOIO MapiamMeHTapu3Ma.
CronbinuHckast arpapHast pedopma. Ilepas mupoBas BoiiHa W ywyactue B Hel Poccum.
®eBpanbcekas pesotonus 1917r. 1 KopeHHbIE U3MEHEHHUS B MOJIUTUYECKON )KU3HU CTPAHBI.

Pasnen 3. BcemupHo-ucropuueckuii mpomecc m XX Bek. OT COBeTcKOro
rocyaapcrsa K cospemeHHoil Poccum. OCHOBHBbIE TEeHJIEHUHMH MHPOBOIO Pa3BUTHS Ha
COBPEMEHHOM 3Tare.

3. 1. Hauyano HoBeiimero BpemeHH. DopmupoBaHHEe U CYIIHOCTH COBETCKOTO
cTposi. Mapkcu3sM Kak HJAE0JIOTMYecKass OCHOBAa PEBOJIIOLMOHHBIX IpeoOpa3oBaHU U
poccuiickue peanuu. [loaroroBka u mnobemna OKTAOPHCKOIO BOOPYKEHHOTO BOCCTAaHUSI B
[Terporpane. Il Bcepoccuiickuii che3 COBETOB U €ro penieHuss. JKOHOMUYECKAst U COMATIbHAS
MOJUTHKA OOJBIIIEBUKOB.

Hrorn nepBoii MupoBOM BOWHBI. Bepcanbckas cuctemMa MEKIyHApOIHBIX OTHOIIEHUM.
I'pasknaHckas BoifHa 1 MHOCTpaHHas uHTepBeHLusA. Cyap6a u 3Hauenue HOIla.

VYTBep)kaeHue OJHOMAPTHMHON monuThyecko cucrembl. OoOpazoBanue CCCP.
[Tomutnyeckass 6opbOa B maptuu u rocyaapcrse. CCCP B ronpl nepBbix maTuieTok (koner 20-x
rr. — 30-e T.).

MupoBoii skoHoMuyeckuit kpusuc 1929-1933 rr. u BapuaHThl BBIXOJA M3 HETO.
Toranurapusm B EBpome. @opmupoBanue pexkrMa JU4YHON BiacTd CTanuHa W KOMAaHJHO-
a/IMUHUCTPATUBHOM cucTeMsl yrpasieHus rocyaapctBoM. Koncturyuus CCCP 1936 r. Buemnsis
nonutuka CCCP B 20-30-¢ rr. [lestensHocth KomuHTEpHA.

3.2. Bropass mupoBasi BoiiHa. Beaukas OrteuecTBeHHasi BoiiHa: «be3 cpoka
naBHocT». MockBa u MockoBckas o0Oiacte B roasl Bemukoit OTedecTBEHHOW BOWHEI.
OcHosHble dTansl Bennkoit OteuecTBeHHON BOMHBL. KOpeHHOM IepenoM B X0/1€ BOMHBI.

CoBerckuil ThIT B roabl BOWHBI. boppba B Thily Bpara. [lapTu3aHcKoe ABHIKEHHE.
YenoBeueckue U MaTepralbHbIE IOTEPH B XOJ1 BOWHBI.

Pemarommii Bkiag Coerckoro Coroza B pasrpom (ammsma. HriopuOGeprckuii mporecc
Ha/l HALMCTCKUMHU BOCHHBIMU MPECTYMMHUKaMU. Xa0apoBCKHil mporiecc.

3. 3. CCCP u mup c nocaeBoeHHOro mepuoaa a0 1991 r. V3meHeHHe COOTHOIICHHS
CHJI B MHUpE IIOCIE BTOPOM MHUPOBOM BOWHBL. Hauano «XxosogHOM BOWMHBIY. «/lokTpHrHa
Tpymana» u «Ilnan Mapmanna». @opmupoBanue OunosipHOro Mupa. BzaumooTHoIIeHus co
CTpaHaMu «HapoAHOM Jemokparum». Co3ganne CoBeTa 3KOHOMHUYECKOW B3aMMOIIOMOIIIH.
Kondmukr ¢ FOrocnasueii. Opranuzanusi Cesepoatinantudeckoro goroopa (HATO). Coznanue
Opranuzanun Bapmasckoro norosopa. Boiina B Kopee. TpyaHocTH MOCIEBOEHHOrO pa3BUTHS
CCCP. VYxecToueHHe MOJIUTUYECKOTO pEXKUMa U HUACOJIOTMYECKOro KOHTpois. IlombITku
OOHOBIIEHHsI «rocyaapcTBeHHoro couuanm3ma». XX cbe3n KIICC u ocyxaeHue KynbTa
mugHoct CranmuHa. «OTTenens» B 1yXoBHOU chepe.
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DxoHoMuueckue peopmel cepearnbl 60-x TOI0B, MPUUMHBI WX HE3aBEPIIICHHOCTH.

«ocynapctBo OnaromeHctBus». IV u V Pecnybnuka Bo @panumu. OOpas3oBaHHe U
Pazgutne ®PI'. «OkoHomuueckoe uyno» SAnonun. Pacnaag KoJOHUATBHONM CHCTEMBI.
HeoxoncepBatusm Benukobputanuu. Pelironomuka B CLIA.

Hapacranue Kkpu3uCHBIX SIBIIGHHH B coBeTCckoM oOmiectBe B 70-¢ — cepemune 80-x
ropoB. Hosas Koncturynus CCCP. Konuenmus «pa3BuToro counainsma». BHelHsas nonuruka
CCCP B kone 60-x Hagasne 80-X IT.: OT pa3psAIKku K 000CTPEHHUIO MEXKTyHAPOAHOW 00CTaHOBKH.

«Ilepectpolika»: CylIHOCTb, LI€TH, 331a4l, OCHOBHbIE 3TaIbl, pe3yabTaTsl. Pacag CCCP.
O6pazoanue CHI'.

3.4.  OcHOBHBbIEe TeHJAEHIHHM MHPOBOr0 PpAa3BUTHS HA COBPEMEHHOM JTare.
CraHoB/IeHHe HOBOii poccuiickoii rocyaapcrBenHocTu (¢ 1991- mo Hacrosimee Bpewms).
JluGepanpHass  KOHLEMIUS POCCHUHCKUX pedopM: Tepexox K pBIHKY, (OPMHpPOBAHHUE
rpakaaHckoro oOmiecTBa W MpaBoBoro rocyaapcta. «lllokoBas Tepamus» 3KOHOMHUYECKUX
pepopm B Hagale 90-x TrTomoB. Koncrurymms Poccuiickoit ®enepanmu  1993r.
MesxHanmonanbHble oTHOIIEHUS. [lomuTHueckue mnapTuu U oOLIECTBEHHBbIE NBMXKEHUS Poccun
Ha coBpeMeHHOM otame. Poccus Ha mytm MoaepHuzanmuu. Poccust B cucremMe MHPOBOMA
SKOHOMHKH M MEXIYHapOAHbIX cBsi3eil. MupoBoii skonomuyeckuii kpuszuc 2008-2011 rr.
HoBeie reononMTryeckoe peayiud B MUPE M MX BJIMSHUE Ha BHEIIHIOK MOJUTHKY Poccuiickoin
Oenepanu. [ 1obanbHbIe TPOOIEMBI COBPEMEHHOCTH.

4 O0beM y4eOHOil TUCHHUILINHBI.

Cemectp
Bceero
Bun yueGHOM paboThI 2 cemectp 3 cemectp
Axan. Axan. A
3E q | 3E 4 | 3E Kaj. d.
O01asi TPYA0EMKOCTh
M CHUTLTHHBI 4 144 2 72 2 72

KonTakTHas padora —
AyHTOPHbIE 3AHATH: 3,56 | 128 |1,78 64 |1,78 64

[IpakTueckue 3aHATHS

(I13) 1,78 64 0,89 32 0,89 32
Jlexuuu 1,78 64 0,89 32 0,89 32
CamMmocrosiTeILHAS

paGora 0,22 8 0,11 4 0,11 4
KonrakrHas

caMocTosTeNbHas paboTa 0,8 0,4 0,4
CaMocTosITeNbHOE 0,22 0,11 0,11

M3ydeHUE Pa3/IeiioB 7,2 3,6 3,6

MU CLUITTAHEL
Bun utorosoro 3auver ¢ 3auver ¢

KOHTPOJIsA: OLICHK 01 OLICHKOM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIIHHBI
«IIpaBoBenenue»
1 Ileab AMCHUTUIMHBI — OBJIA/ICHHE OCHOBAMU MPABOBBIX 3HAHHIA; (HOPMHUPOBAHHE OCHOB
MMPAaBOBOM KYJIBTYpPBI U PABOMEPHOTO MOBEICHUS TPAXKIAHWHA CTPAHBI.
2 B pe3yiabTaTe u3yueHHus TUCHUTLIMHBI 00YYAIONIUKCS T0JIKEH
OOnagarh CIEAYIONUMH KOMICTCHIIMSIMH W WHIMKATOpaMu MX JocTmkeHus: YK-2.1;
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VK-2.2; YK-2.3; VK-11.1; YK-11.2; YK-11.3; OIIK-3.2.

3uamo:

— OCHOBBI POCCHICKOM TPaBOBOM CUCTEMBI H POCCUHCKOTO 3aKOHOJATEIBCTBA, OCHOBBI
opraHu3alvii U (bYHKHHOHHpOBaHHﬂ CyIIC6HBIX Y UHBIX ITPABOIIPUMCHUTCIIbHBIX U
IMPaBOOXPAaHUTCIbHBIX OPIaHOB;

— IIPpaBOBbIC KU HPABCTBCHHO-3TNUYCCKUEC HOPMEI B C(bepe HpO(beCCHOHaJ’IBHOﬁ ACATCIIBHOCTH,

— TIPaBOBBIE HOPMBI, PETYJINPYIOIINE OTHOLIEHHE YETI0BEKa K YEJIOBEKY, OOLIECTBY,
OKPYXKAIOIIEHN Cpene;

— TIpaBa U 00SA3aHHOCTH IPAXKIAHIHA;

— OCHOBBI TPYZOBOT'O 3aKOHOIaTEJILCTBA;

— OCHOBBI XO3SIICTBEHHOTO TIPaBa;

— OCHOBHBIE HalpaBJICHUSI aHTUKOPPYNLIMOHHOM JIeATeIbHOCTH B PD

Ymems:

— HCIIOJIB30BATh OTHUYCCKHUE U IIPAaBOBBIC HOPMBI, PETYJIMPYIOIIUE OTHOUICHUE Y€JIOBCKA K
9eJI0BeKy, OOIIECTBY, OKPYKAIOIIEH cpelie, HCIOIb30BaTh paBa U CBOOO/IBI YEJIOBEKA U
rpakJaHUHA NP Pa3pabOTKe COIUAIBHBIX IPOSKTOB;

— WCHOJIB30BaTh M COCTABISATh HOPMATHBHBIE M IIPABOBBIC JIOKYMEHTBHI, OTHOCSIIMECS K
po(eCCHOHATIBHON JEeATEeIbHOCTH, NPEINPUHUMATh HEOOXOIMMBIE Mepbl K BOCCTAHOBIICHHIO
HapyLICHHBIX MPaB;

— peann3oBbIBaTh NpaBa U CBOOOJBI YEJIOBEKa M TpaKIaHWHA B Pa3IMuUHBIX chepax
KU3HEAESTEIbHOCTH.

Braoemy:

— HaBbIKaMH IPUMEHEHUS 3aKOHO/1aTEeJIbCTBA [P PELICHUH IPAKTUYECKUX 3a/1a4.

3 Kpartkoe cogep:kanue A1 CHUILITHHBI

Pa3nen 1. OcHOBBI TeOpuM rocyapcTsa u rnpasa

1.1 OcHoBBI TEOpHH TOCYIAPCTBA

1.2 OcHoBbI TeOpUH MTpaBa

Paznen 2. Otpacnu myOiIm9YHOTO TIpaBa

2.1 OCHOBBI KOHCTUTYLIHOHHOTO ITpaBa

2.2 OCHOBBI IMUHUCTPATHBHOTO TIPaBa

2.3 OCHOBBI YTOJIOBHOTO TpaBa

2.4 Koppynuus KaK COIMAIbHOE U TIPABOBOE SIBJICHHE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 9KOJIOTHYECKOTO IIpaBa

2.6 HopmaruBHOE mpaBOBOE peryiupoBaHHe 3amIUTH HHPOpMaIwn. [IpaBoBbIe OCHOBBI
3alUThI TOCYIaPCTBEHHOM TalfHbI

Paznen 3. Otpaciu yacTHOTO TIpaBa

3.1. T'paxnaHckoe IMpaBoO: OCHOBHbIE MOJI0XKEHUS 00OIIeH yacTu.

3.2. ABTOpCKOE ¥ TAaTEHTHOE IPABO M MPABOBAs 3alIUTa PE3YIHTATOB HHTEIIEKTYaIbHOM.

3.3. OcHOBBI X035 HCTBEHHOT0 (IIPEANPHUHUMATEIBCKOI0) IIPaBa.

3.4. OcHOBBI ceMeHHOTO TIpaBa

3.5. OCHOBBI TPYIOBOI'O ITpaBa

Pazgen 4. Oco6eHHOCTH MPABOBOTO PETYIUPOBAHUS TPOPECCHOHATIEHON JEATEIHHOCTH B
OTJENBHBIX OTPACISAX XMMUYECKOH MPOMBIIIUIEHHOCTH

41  OcHOBbl  HalMOHAJNbHOM  OE30MAaCHOCTH,  TOCYJAPCTBEHHOM  TOJNUTUKH U
3aKOHOJIATEIbCTBO B 00JIACTH 0OeCIeueHHs sIIEPHOM U paalluOHHON O€30MaCHOCTH.

4.2  OcoOCHHOCTH  TIPaBOBOTO  PETyJIMPOBaHMS  Tpyda  pPaOOTHHKOBXUMHYECKON
IPOMBIIIJICHHOCTH.

4.3 HopmaTtuBHO-TIpaBoBasi 0a3a pETyJIMPOBAHUS XHUMHUYECKOH W HepTeXUMHUECKOU
otpaciu B Poccun.

4 O0beM yueOHO TUCUMTIINHBI
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O0BbeM TUCHUILINHEI

BiiLy1eonoit padorst 3E Akan. 4. AcTp.u.

O011asi TPY10€eMKOCTb T CHUTITTHHbBI 2 12 54
KonTakTHas pabora — ayANTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,45 16 12
[Ipaktuueckue 3austus (113) 0,45 16 12
CamocrosiTesibHasi paboTa 0,86 31 23,25
KoHrakTHas camocrositenbHas paboTa 0,2 0,15
0,25

CaMOCTOSTENIbHOE U3YyUEHHUE Pa3/1e10B JUCIUITINHbI 8,8 6,6
Bujx koHTpoJIsi: 3auer

AHHOTaUus padoyeii MPOrpaMMsbl IMCHUTLIHHBI
«Dunocopus»

1 Hea» aucnmnmauabl «Punocodus» — chopMupoBaTh y CTYACHTOB KOMIUIEKCHOE
OpeCTaBiIeHue O poiaud U Mecre ¢(uiaocopuu B CUCTEME TI'yMaHHMTApHbBIX, COLMAIBHBIX U
€CTECTBEHHBIX HAYK, TO3HAKOMHUTH X C OCHOBaMH (hriococKoro 3HaHUS, HEOOXOTUMBIMU ISt
peLIeHHs TEOPETHUECKUX U PAKTUYECKUX 3a1ay.

2 B pe3yJbTaTe H3y4YeHHUs AUCHUILIHHBI 00y4aI0IMIICH T0IKEeH:

Obnadoams ciaenyroMUMH KOMIETCHIMSIMA U UHAMKaTOpamMu ux aoctikenus: YK-1.1;
YK-1.2; YK-1.3; YK-5.1; YK-5.2; YK-5.3.

3nams:

OCHOBHOE COJIepKaHHE INIaBHBIX (PHIOCOPCKHUX LIKOJ M HAapaBIeHUH, IpecTaBUTeIeH
OTUX IOKOJI, CBSI3b M pa3iuuue HuX QWIOCOPCKUX HACH, CBA3b HCTOPUKO-(puiocodckux
KOHLIENIMHA € COBPEMEHHBIMHU NPOOJIeMaMy HHAUBUAYAJILHON U OOLIECTBEHHOM KHU3HHU;

Ymems:

MOHMMAaTh W aHAJM3MPOBATH MHUPOBO33PEHUYECKHE, COIMAIbHBIC W HWHIUBHUIyaJIbHbIC
npo0IeMbl COBPEMEHHOM JKU3HU; I'PaMOTHO BECTU AMCKYCCHIO, aHAJIM3UPOBATH OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aWMOJICHCTBUS, OOYCIIOBICHHBIE PAa3IMYHEM 3THYECKUX, PETUTHO3HBIX H
LIEHHOCTHBIX CUCTEM, ONUPAsCh HAa HApaOOTaHHBINA B UCTOPUH (prstocodhuu MaTepra, IpUMEHSTh
noJy4eHHbIe (procodckre 3HaHUS K PEHICHUI0 PO EeCCHOHANBHBIX 33/1a4;

Bnaoemy:

MPEJCTaBICHUSAMH 0 GHIOCOPHH KaK HayKe U CUCTeME LIEHHOCTEH, ee MecTe B CHCTEME
TYMaHHTapHOTO 3HAHUS; OCHOBaMH (MIOCO(CKOTO MBIIDICHUS; KaTeTOPHAJIbHBIM aImapaToM
U3y4yaeMoi AMCIUIIUHBI, (PUI0CO(YCKUMU METOAaMHU aHAJIN3a pa3IMYHbIX Mpo0sieM, HaBbIKaMH
¢unocockoit  KymbTYphl 111 BBIPAOOTKM  CHCTEMHOTO, II€JIOCTHOTO  B3IVIsiIa  HA
JeMCTBUTEIBHOCTh M MECTO XUMHUH U XMMUYECKOM TEXHOJIOTHH B LIEIOCTHON KapTHHE MUPA.

3 Kparkoe cogep:kanue 1M CUUIINHBI.

Beenenne. dunocodusi, ee IporCcxXokaeHUE U POJIb B 0OIIECTBE.

Pazgen 1. OcHoBHble ¢uiocodpckne  MKOAbL.  AHTHUYHAS  QuIOCOPUS
(mocoxpatuku, coducte, Cokpat, Jlemokput, IlnaroHn, Apucrorenp, >ITHHUCTHYECKH-
pumckas  ¢unocodusi). OcHOBHBIE TPOOIEMbI CpPEIHEBEKOBOM (GmiIocOpUH U 3IOXU
Bo3poxnenuns. ®unocopus Hoporo Bpemenu (XVII — XVIII BB.) Uneonorus [IpocBerenus.
Hewmenkas knaccuueckas ¢uinocopus. Pycckas ¢unocodpus XIX — XX BB. OcHOBBI
MapkcucTckon punocopuu. OCHOBHBIC HAIIPaBJICHUSI COBpeMeHHOU pumocodum.

Pazgen 2. ®uiaocopckmne KoHuenuuu ObITHA W No3HaHusi. [IpoGiema ObITHS B
uctopuu ¢unocodpuu. Ilonarus marepuanbHoro u wuaeanbHoro. OcHOBHBIE (uitocodcekue
HalpaBJICHUs: MaTepHaau3M W ujpeanusM. [IpuHIMO T1006anbHOTO HBOJIOIMOHU3MA B
COBPEMEHHOM HAy4yHOW KapThHe Mupa. KOHIenumm mnpocTpaHCTBa W BPEMEHM B HCTOPHUH
¢unocopun u Hayku. [IpoucxokneHue cosHaHus. Ponb Tpyna B MPOMCXOXKICHUM CO3HAHUSL.
WpeanucTrueckie W MaTepUATUCTUYECKAE KOHIENIMU co3HaHus. Co3HaHWE W MO3T.
CosznarenbHoe u  Oecco3HarenbHoe. Co3Hanume U s3blK. CoO3HaHME U CAaMOCO3HAHHE.
KoHmenmmu rHOCEOJIOTHH B HCTOPUHU (PIIIOCOPHU: CEHCYATH3M, PAlMOHAIM3M, CKENTHIIN3M,
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ArHOCTHUIIM3M, KOHIICTIIIUS  BPOXKACHHBIX HJICH, anpuopu3M. JIMajJeKTHKa ITO3HAHWMS:
YYBCTBCHHOC U PaAllMOHAJIBHOC. OcHOBHEIE TCOPHUU UCTHUHBI.

Pa3nen 3. IIpo6Jiembl yesnoBeka B gpuiaocopun. Yenoek kak npeamer Guiaocodcekoro
aHayim3a B uctopun ¢puiocoduu. [IponcxoxaeHne denoBeka: IpUPOTHBIC U COITUATBHBIE YCIOBHS
aHTpoIroconuoreHesa. buonornveckoe u conuaibHOE B YeaoBeke. VIHANBU, HHIMBHYaTbHOCTB,
TUIHOCTH. CMBICI )KU3HU | TIpeTHAa3HAYCHUE YenoBeka. JKu3Hb, CMepTh, OeccmepTre. JBrkeHne
HEHACWIIHMS, €ro poJib B COBpeMeHHOW xkwu3HH. llemn wm 1nenHoctu. CBobOoma BoMM |
OTBCTCTBCHHOCTD JIMYHOCTH. HpaBCTBCHHBIC, PEIMIUO3HBIC, SCTCTUUCCKUEC HCHHOCTH.

Paznen 4. ®ujocopusi ucropum u odmecrBa. YeroBek B CHCTEME COIMATBHBIX
cBsizedl. JlmuHocte ®  Maccel, cBoOoma u  HeoOxomumocTb. Duiocodus UCTOPUU:
dopmanonHas  u LUMBUJIM3AIMOHHAS KOHIIETIIIUA ~ HCTOPUYECKOTO pa3BUTHAL.
[Iporpeccucrckue W LMKIMYECKWE  MOAENH  pa3BUTHA. [ 700anmbHBIE  MPOOJIEMBI
coBpeMeHHocTH. KoHuenmus ycTtoiuuBoro pasButusi M creHapuu Oymaymiero. OO1miecTBo u
ero crpykrypa. CommanbpHasi, MOJUTHYECKas M JyxoBHas cdepbl oOmectBa. Konnenuuu
rocynapctBa B wucTopuu (punmocodckoit Mbicnu. ['pakgaHckoe 0O0IIECTBO U MPaBOBOE
roCyJapcTBO.

Pa3nen 5. ®unocopckue nmpodaeMbl XUMUM U XHMHYECKOHl TexHosioruu. Hayunoe
U BHeHayyHoe 3HaHue. CTpyKTypa Hay4dyHOrO 3HAHHSA, €ro MeTtoabl W ¢opmbl. Hayunbie
PEBOJIOLUMU U CMEHA TUIOB palMoHaTbHOCTU. Hayka B COBpEeMEHHOM Mupe. DTHKA HAyKH U
OTBETCTBEHHOCTh y4eHOro. IIpobimema cooTHOmEHHS HayKH | TexXHUKH. ColuaibHbIe
MOCTIE/ICTBUSL HAYYHO- TEXHMUYECKOTO Mporpecca. ITHYECKHE U SKOJIOTUYECKHE UMIIEPaTUBBI
pa3BUTHS HAyKH W TEXHUKH. MeCTO XMMHH B CHCTEME eCTeCTBEHHbIX HayK. OcHOBHas
npobiieMa XUMHUHM KaKk HayKd U Mpou3BoAcTBa. Llenw u 3amauum XMMUYECKOHW TEXHOJIOTHH.
Cremuduka XHMHUKO- TEXHOJIOTHYECKOTO 3HaHUsS: (yHJAMEHTAJbHOE U MPHUKIATHOE,
SMIUPUYECKOE U TEOPETUUECKOE.

4 O0beM y4eOHOI T CUMIINHBI

Buapl yueOHoM paboThI 3E Axkap. 4. Actp. u.
O01mas Tpy10eMKOCTb I CIUIITHHBI 4 144 108
KonrakTHasi paboTa — ay1iuTOpHbIE 3aHATHS 0,89 32 24
Jlexuu: 0,45 16 12
[IpakTruueckue 3aHATHS: 0,44 16 12
CamocrosiTesqibHas padora: 2,11 76 57
Bua konTposs:
JK3aMeH 1 36 27
KonTakTHast pabota — mpomMexxyTouHast 0.4 0,3
aTTecTalns 1 ’
[ToaroToBKa K DK3aMEHY 35,6 26,7
Buja uTOroBoro KOHTpOJIst JK3aMeH

AHHOTanusA padoyeil MPOrpamMMbl 11 CHUILTHHbI
«OCHOBBI IKOHOMMKH Y YIIPABJI€HHS POU3BOICTBOM))

1 Ilear AUCHUIUIMHBI — TIOJYYCHHWE CHUCTEMBl 3HAHUH 00 OSKOHOMHYCCKHX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUS  TMPOMBIIUIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAI[MOHAJLHOW 3KOHOMHUKH, (POPMUPOBAHWE SKOHOMHYECKOTO MBIIUICHUS W HCIOJIh30BaHUE
MOJTyYEHHBIX 3HAHUH B TPAKTUYECKOMN e TEIHHOCTH.

2 B pe3yJabTaTte n3yueHus TUCHUILIAHBI 00yJAIOIIMIACSI TOJI/KEH

Obaaoams CleayOMMMU KOMITETSHIIMSIMA M UHAUKaTopaMu ux goctrxenus: YK-10.1,
VK-10.2; YK-10.3; OIIK-3.1; OIIK-3.3.

Buame:

- OCHOBBI 2dKOHOMUYECKOU KYJIBTYPHI, B TOM YHCIIe PUHAHCOBOM IPaMOTHOCTH;

- OCHOBBI POCCHICKOW TIPaBOBOM CHCTEMBI W POCCHUUCKOTO 3aKOHOAATEIhCTBA,
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IIPABOBbIC U HPABCTBEHHO-ITUUYECKUE HOPMBI B cpepe MmpodeccnoHanbHOM AeITeNbHOCTH;

- NPaBOBbIE HOPMBI, PETyIHPYIOIINE OTHOIICHHE YeJIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpY>KaroIIeu cpesie;

- OCHOBHBIE KaTETOPUH U 3aKOHbBI 5KOHOMUKUY;

- OCHOBBI 5)KOHOMHYECKOH AEATEILHOCTHU MPEANIPUATHSL, €TO CTPYKTYPY U OTPACIIEBYIO
crnenuQuKy; KIacCU(PHUKALUIO PEINPHUITHI 110 TPABOBOMY CTaTyCY;

- COJIepKaHUE JTaroB pa3pabOTKHU OINEPaTHUBHBIX IUIAHOB PabOThl MEPBUYHBIX
IIPOM3BO/ICTBEHHBIX 10Apa31€ICHUH.

Ymemn:

- UCTIOJIb30BaTh 3HAHHUSI OCHOB YKOHOMMKH TIPH MPUHATHH 0OOCHOBAHHBIX PELICHUI
B PA3JIMYHBIX OOJIACTSX EATEILHOCTH;

- MCII0JIb30BaTh 3HAHUsI OCHOB YKOHOMHUKHU IIPY PELIEHUH IPOU3BOJICTBEHHBIX 3a/1a4;

- OCHOBaMH XO35IICTBEHHOT'O U 3KOJIOTMYECKOT0 IIPABa;

- IIPOBOAMTH TEXHUKO-DPKOHOMUYECKUN aHAIN3 UH)KEHEPHBIX PELICHUH.

Braoemw:

- HaBbIKAMHM BBIOOpa OSKOHOMHMYECKM OOOCHOBAHHBIX pEIIEHUH B PA3JIMYHBIX
00JacTAX >KU3HENEATEIIbHOCTH;

- METOJaMH pa3padOTKH MPOU3BOJCTBEHHBIX MPOTrpaMM M IUIAHOBBIX 3a/aHUM JJIs
MEPBUYHBIX IPOU3BOACTBEHHBIX IOIPA3/ICICHHUI;

- HaBbIKAMHM BBIOOpAa OSKOHOMHMYECKM OOOCHOBAHHBIX pELIEHUH C Yy4eTOM
MMEIOIINXCA OIPAHUYEHUM.

3 Kparkoe cogep:kanue A1 CHUILTHHBI

Pa3nen 1. BBenenue. OcHOBbI PHIHOYHOM YKOHOMHUKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, Oara U pecypchbl. DKOHOMUYECKHE CUCTEMBI U UX
cyurHocTh. OOIIECTBEHHOE MPOU3BOJACTBO U SKOHOMUYECKHE OTHOUIeHHs. [Ipou3BojcTBEeHHBIE
BO3MOXXHOCTH 0O0II[eCTBa U SKOHOMHUYECKHUi1 BbIOOp. KprBasi mpon3BOACTBEHHBIX BO3ZMOKHOCTEH.
3aKkoH yObIBaroIIel mpeebHON MOAe3HOCTH. TUTIBI U MOJIETH SKOHOMHUYECKUX CHCTEM. DIIEMEHT
HSKOHOMUYECKON cucTembl. TpaauionHas sKkoHoMu4eckast cucrema. CoOCTBEHHOCTh: (OPMBI U
MYTH UX ITpeoOpa3oBaHusl.

Tema 2: PeIHOYHBIN MEXaHHU3M cIipoca U npeiokeHusi. CoBepIeHHas 1 HECOBEPIICHHAs
KOHKypeHLU. ToBapHbI (pBIHOYHBIN) TUN OOLIECTBEHHOro mpou3BoAcTBa. CyIIHOCTE U
YCIIOBUSI BOBHUKHOBEHUS PbIHKA. BUibl ppIHKOB U UX cTpykTypa. @yHKIMU phiHKa. ToBap u ero
cBoiicTBa. Cripoc M NpeanokeHue Ha pelHKe. [IoHATHE «3I1aCTUYHOCTEY». DJIACTUYHOCTD CIIPOCa U
NpeyIokKeHusl, ToueyHas U JyroBas. CoBeplleHHass M HECOBEpIICHHAs KOHKYPEHIIHU.
Monononus. Makcumu3zanus npuobUI MOHOIOIUCTOM. OJUTOMONHS.

Tema 3: IloHsTHE HANMOHATHLHOW OSKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMHUYECKHE
nokasaresnu. [ToHATHS COBOKYITHOTO CIIpoca U COBOKYITHOTO MPEUIOKEHUs, (DaKTOpBI, BIUSIOIINE
Ha ux u3MeHeHus. [lorpebnenus u coepexkenns. IKOHOMUYECKU Kpyroodopot. [Ipon3BoacTBo,
oOMeH U pacnpezenenue. [lotpebnenue, coepexeHne, THBECTUIIMH TOBApOB U YCIIYT.

Tema 4: dunaHcoBasg cucreMa U (UHAHCOBAs IMOJIMTHKA oOIIecTBa. ['ocyaapCTBEHHBIN
Or0/KeT U TocylapCcTBEHHbIH 10ir. Hamoru u Hasorosas cucrema.

Paznen 2. JxoHOMHYeCKHE OCHOBBI YIIPaBJIeHUs MPOU3BOACTBOM

Tema 5: [Ipennpustiue Kak CyObEKT PHIHOYHOTO XO3AHCTBA. DKOHOMHYECKUE 3aKOHBI U
OCOOEHHOCTM WX TpOsABIEHUS Ha npeanpuatuu. Ponp  crmenumanucra XUMHUYECKOH
npoMelnuieHHOCTH. llpennpustue B cucteme peIHOYHOM SKOHOMUKH. Ilpenmpustue — kak
CyOBeKT W OOBEKT  TPEANPUHUMATEIBCKOM  JEATEIHHOCTH. 3aKOHOJaTellbHas  0Oa3a
IPEIIPUHUMATENIBCKON  EATENBHOCTH. HOpMaTHMBHO-TIpaBOBBIE aKThl, PErVIAMEHTHPYIOIINE
JeSTeNbHOCTh  Npennpuitusa. OpraHu3alMoHHO-TIpaBoBble  (OPMBI  MPEANPUHUMATEIHCKON
NeSITeIbHOCTH M KpUTEPUU MX BbIOOpa. DOopMbl COOCTBEHHOCTH. BHEIIHAS M BHYTPEHHSs cpea
MPETPUSITHSL.

Tema 6: MarepuanpHo-TexHHueckass 0a3a mpou3BojacTBa. ChIppeBas U TOIUTUBHO-
sHepreTuyeckass 0a3a XUMHUYECKHX Npou3BoAcTB. [IpousBojacTBeHHass mporpamMma U
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MPOU3BOICTBEHHAs! MOLTHOCTh MpeAnpusTis. KauecTBo ' KOHKYpEeHTOCHOCOOHOCTD MPOIYKIIHUH.
DkoHOMHUYecKkoe O00OCHOBaHWE BBIOOpa ChIphS M TOIUIMBA.  PecypcocOepexeHue.
AJnbTepHaTUBHbBIE HCTOYHHK CHIPBS U dHepruu. Opranusaiusi CKiIaICKOTo X03scTBa.

Tema 7: MarepuanbHO-TEXHHUECKHE  PECYpPChl  IPEANPHUSTHSL. OcHoBHBIE
IIPOU3BOJICTBEHHBIE (DOH/IBI XMMUYECKUX MPEANPUATUN: MOHATHE, KIacCU(UKALMI U CTPYKTYpa.
[TonsTHE W CTPYKTYpa OCHOBHBIX cpencTB. OIEHKa OCHOBHBIX CpEICTB. MeTOIbl OLEHKH
OCHOBHBIX (poH0B. [Toka3zarenu ucnoab30BaHKUs OCHOBHBIX ITPOM3BOJACTBEHHBIX (HOHI0B. M3HOC
U aMopTH3alMs OCHOBHBIX (oHmoB. OuenHka 3((HEKTUBHOCTH MCIOIB30BAaHUS OCHOBHBIX
IPOMU3BOJCTBEHHBIX (DOHII0B. Bocnpon3BoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpelCcTBa
OPEINPUSATHS: TOHATHE, COCTAaB U CTPYKTypa. McTtounuku GopMupoBaHusi 0OOPOTHBIX CPEICTB.
O06opaunBaeMoCTh 0OOPOTHBIX CpeACTB. MarepuanbHble 3anacsl Ha npeanpuatun. OnpeneneHue
NOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBele pecypcbl npeanpustus. IlepcoHan mpeanpusTus U €ro CTpyKTypa.
OCHOBBI OpraHu3alMy TpyJaa Ha Npeanpuiatud. (PpPeKTHBHOCTH WCIOIB30BAHUS TEpCOHANA U
pabGouero BpemeHH. IIpousBoauTenbHOCTh Tpyna M orulata Tpyaa. Opranuzanus 3apaOoTHOU
wiatel Ha npennpuiatud. CoctaB U CTPYKTypa MPOMBIIIIICHHO-TIPOM3BOCTBEHHOTO MEPCOHAA.
[Tpou3BOAUTENBHOCTE TPyJla: NOHATHE, MOKA3aTeNd U METOAbl M3MepeHus. MHauBuayanbHas u
OOIIeCTBEHHAs] ~ MPOW3BOAUTENBFHOCTh  TpyAa. Pe3epBel ¥ (aKkTOpbl  MOBBIIICHUS
POU3BOJUTENBHOCTH Tpy1a. DOpMBI, CHCTEMBI M pa3Mep OILIAThI TPYa Ha IPEANPUATHH.

Paznen 3. TeXHUKO-I)KOHOMHYECKH A aHAIN3 HHKEHEPHBIX pPelleHuii

Tema 9: Jloxoab!l ¥ pacxo/ibl Ha IPOU3BOJCTBO, U PEATHU3ALUIO IPOAYKLIUH NIPEATPUATHUS.
W3nepxkyu TMpoM3BOACTBA MPOAYKIMH (Ce0ECTOMMOCTB), MPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpa3oBanue. IloHaTue 3arparhl Ha MNPOU3BOACTBO M pEAIM3ALUI0  IPOIYKLIHU
(cebecronmocts). Bunel u 3HaueHme Kiaccudukanuu 3arpar. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO
U pealu3alyio MpOAYKUUH. TeXHMKO-3KOHOMHYECKHI aHalu3 WH)KEHEPHBIX pEIleHHH.
OcobeHHOCTH pacyera 3aTpaT Ha MPOM3BOJICTBO M PEATHU3ALHUIO0 MPOIYKIHHA B KOMILICKCHBIX
npou3BocTBaX. OCHOBHbIC IyTH CHMKEHMs 3aTpar Ha IMPOU3BOJICTBO MPOXYKUMHU. J0X01bl
npeanpustas. [loHsTHEe TPUOBUTA M TOX0Aa PEANPHITHS, METOABI X pacyeTa. PeHTabenbHOCTD,
ee BUIbI U MeTo/Ibl pacuera. [1yTu noBsieHns NpuObIIM U peHTa0eIbHOCTH Ha MPEANPHUATHSX.

Tema 10: LlenooOpazoBaHue u IieHOBask MoOJHWTHKA. lleHa Ha MPOIYKIWIO W TPHUHIUITBI
neHooOpa3oBanus. Buasl ned. CTpykTypa LeHbl, cucTeMa lLieH. B3auMocBs3u 1IeH U U3JepiKex.
[{enoBast nonutuka. PazpaboTka 11eHOBOM CTpaTeruu.

Tema 11! ®uHAHCOBO-KpEAWTHBIE  OTHOLIEHHUS  MPEANpPUATHH M cuUcTeMa
Hasoroo6noxxenus. lloHsTHE, cocTaB W CTpyKTypa (pUHAHCOB TpeAnpusTHs. [IpUHIATIBI
HaJloroo6soxxeHus. Hamorn M miarexu, yCTaHOBJICHHBIE 3aKOHOJATEIbCTBOM: BHJbI, CTAaBKH,
00BEKTHI HAIOTOOOJIOKEHHS M CPOKH YILIATHI HaJIoTa B OIOKET.

4 O0beM yueOHOH THCIUITHHBI

Bup yueoHoii pa6oTbl O6wem et THHLI
3E Axkaj. 4. AcTp.4.
O0mas Tpy10eMKOCTb JMCIUIITHHBI 2 72 54
KonTakTHas padoTa — ayANTOPHBIE 3aHATHS: 0,89 32 24
Jlexnmu 0,45 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 0,86 31 23,25
KonTakTHast caMocTosTeIbHAs paboTa 0,4 0,3
0,25
CaMoCTOsTeNIbHOE N3YUEHUE PA3/IENIOB TUCIUTITNHBI 8,6 6,45
Bua MTOroBOro KOHTpoJIs: 3auer ¢ OLEHKOI

AHHOTanus padoye MpOorpaMMbl 1M CUMILIHHbI
«ConnanbHO-IICHX0JIOTHYECKHE OCHOBBI PA3BUTHA JINYHOCTH»
1 Heap aucuuniInHbl — QOPMUPOBAHKE COLIMAIEHO OTBETCTBEHHOM JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHU3allui U Pa3BUTHIO, YMEIOIIEH BBHICTpPAUBaTh M PEAM30BHIBATH CBOIO
KHU3HEHHYIO CTPATEruio, CHOCOOHON yIpaBiIATh CBOMM BPEMEHEM B HOBBIX COIIMATBHBIX PEeaHsIX,
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B YCJIOBUSIX HENPEPHIBHOTO 00pa30BaHMsl, yMEIOIIEH OCYIIECTBIIATH COLMAIBHOE B3aUMOJIEHCTBUE
U PEeaJIM30BbIBATh CBOIO POJIb B KOMaHIE.

2 B pe3yabTare H3yUeHHUsI JUCHUILTHHBI 00YYAKOIIHIiCSI 10JIKeH

Obnadams CIEAYIOIIMMH KOMIIETCHIMSMH M MHIMKaTopaMu uX AocTwkenus: YK-3.1,
VK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-5.10, YK-6.1, YK-6.2, YK-6.3, VK- 6.4, YK-6.5,
YK-6.6, YK-9.1, YK-9.2, YK-9.3.

3namo:

—CYIIHOCTh MPOOJIeM OpTraHU3al M CaMOOPTaHM3alWU JUYHOCTH, €€ TOBEJICHHS B
IpymIe B yCIOBUSX COBPEMEHHOI'0 00IIeCTBA M HEIIPEPBIBHOTO 00pa30BaHus;

—METO/Ibl CaMOOpPraHM3allMd W PA3BUTHS JIMYHOCTH, BBICTPAHUBAHHUA W pPEATHU3ALUU
TPAEKTOPUU CaMOpa3BUTHS, BBIPAOOTKM LEJNENOJaraHusl M MOTHBAILMOHHBIX YCTaHOBOK,
Pa3BUTHI KOMMYHUKATHBHBIX CIOCOOHOCTEH 1 TIOBEACHHUS B TPYIIIIE;

—00I11yt0 KOHLENIIMIO TeXHOJIOTUI OpraHu3aliy BpeMEHH U MOBbILEHHs 3((HEKTUBHOCTH
€ro UCIOJIb30BAHHUS;

—METOJIMKM HM3Y4YEHUs COLMAIbHO-IICUXOJOTMYECKUX SIBJICHUN B cdepe ynpaBieHUs U
CaMOYyITIpaBIICHHsI TMYHOCTH, TPYIIIIbI, OPraHU3aIIH.

Ymemn:

—TUTAHUPOBATD U PEIIaTh 3a/1a41 JJMYHOCTHOTO U MPO(GECCHOHATBHOTO PA3BUTHUS;

—aHAJM3UPOBaTh CBOM BO3MOXKHOCTM M OrPaHUYEHMs, HUCIOJIb30BAaTh METOMAbI
CaMOJMarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYIISIIIUU U CAMOBOCIIUTAHHS;

—yCTaHaBIUBAaTh C KOJUIEraMu (OJHOTPYNIHUKAMHU) OTHOIIECHUS, XapaKTepU3YIOIIUECs
3 PEKTUBHBIM YPOBHEM OOIICHUS;

—TBOPUYECKU INPUMEHATh B PELICHUU NPAKTUUYECKUX 3aJady MHCTPYMEHTHI TEXHOJIOTUH
OpraHu3allii BPEMEHHU U MOBBIIICHUS YPPEKTHBHOCTH €TI0 MUCIIOIb30BaHUS.

Braoemy:

- COLMAIBHBIMH U TICUXOJIOTUYECKUMHU TEXHOJOTHSAMU CAMOOPTaHHW3alMd M Pa3BUTHS
JMYHOCTH, BEICTPAUBAHUS U PEATU3alU TPAEKTOPUH CaMOPa3BUTHS;

- WHCTPYMEHTaM{ OINTHUMH3AIMK HCIIOJb30BaHUsI BPEMEHHU, HAaBBIKAMH TUTAHUPOBAHHUS
JMYHOTO U Y4eOHOI0 BpeMEeHH, HaBbIKaMU CaMOO0pa30BaHMs;

- TEOPETHYECKHMMH W TPAKTUYECKHUMH HaBBIKAMH TPEAYIPEKICHUS W pa3perIeHHs
BHYTPUIIMYHOCTHBIX U IPYIIOBBIX KOH(IUKTOB,;

- cnoco0amMy MOTHBAIlMM WICHOB KOJUIEKTHBA K JIMYHOCTHOMY W TPO(ECCHOHATHHOMY
Pa3BUTHIO;

- CIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHUIO B KOMaHJE, peQIeKCUU CBOEro
MOBEJICHUS U JINACPCKUMH KauyeCTBaMHU.

3 Kparkoe coaep:kanue 1uCUHIITUHBI

Pazgen 1. OOmiecTBO: HOBBIE YCIIOBHS U (DAaKTOPBI pa3BUTHS TUYHOCTH

1.1 CoBpemeHHOE OOILIECTBO B YCIOBHAX INI0OATU3aUK U HH(DOPMATU3aIUH.

1.2 CoumanbHble MPOIECCH

1.3 VIHCTUTYTHI COIMATN3AIH JTTIHOCTH

1.4 Wucrutyt 0Opa3oBaHUs

1.5 CommanpHas 3Ha4UMOCTh MPOGHECCUH.

1.6 «Mos mpodeccust B COBPEMEHHOM POCCHIICKOM OOIIIECTBE

Pazgen 2. Jlugnocts. ConManbHbIe U TICUXO0JIOTMYECKHUE TEXHOJIOTMH CaMOOPTaHU3aluy U

CaMOPa3BHUTHS
2.1 [Icuxomnorus IMYHOCTH
2.2 Ctpareruu pa3BUTHs U CAaMOPa3BUTHUS TMUHOCTH

2.3 CamoopraHusaius U caMopeaIn3anus JMYHOCTH

2.4 JIM4HOCTH B cCTEME HENPEPHIBHOTO 00Pa30BaHUS

2.5  llenenonaranue B JIMYHOCTHOM M NPOQPECCHOHATBHOM pa3BUTHUU. [IpakTukym
«ITocTpoeHne KapbepbD».

Pazgen 3. I'pynna. CouupanbHble U ICUXOJIOTHYECKUE TEXHOJIOTHH I'PYIIIOBOTO MOBECHUS
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U JIMJepCTBa

3.1. Komnexrus u ero popmupoBanue. [Ipakrukym «IIcuxonorust oGmeHus»

3.2. Cruu pykoBojcTBa u nuepersa. [Ipaktukym «Komannoobpasosanue. JlnunepctBo»

3.3. Ilpaktuky™m «YmpaBieHHe KOH(IMKTHBIMUA CUTYAIUsIMU B KOJUIEKTUBE

3.4. Ilpaktukym «MOTHBBI TJMYHOCTHOI'O POCTA»

3.5. ConuanbHO-TICUXOJIOTHYECKOe 00ECTIeUeHHE YIpaBlIeHHs KOJUIEKTUBOM. [IpakTukym
«VICKyCCTBO yIpaBIIsATh COO0.

4 O0beM yueOHOM TN CIUTIMHBI

. O0BbeM IUCHUILINHEI
Bupa yyeoHoii padoThl

3E Akan. 4. AcTp. 4.

O011asi TPY10€eMKOCTb I CHUTITHHbI 2 72 54
KonTakTHas padora — ayANTOPHbIE 3aHATHS: 0,89 32 24
Jlexnmnu 0,45 16 12
[Tpaktnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi padoTa 0,86 31 23,25
KoHnrakTHas camocrosiTenpHas paboTa 0.95 0,2 0,15
CaMOCTOSITeJIbHOE U3YyUEHHUE Pa3/1eI0B JUCIUIIINHbI ’ 8,8 6,6
Buj konTpoJs: 3auer

AHHOTaUA padoyeil MPOrpaMMbl TUCHHUILIAHBI
«O01mas 1 HeopraHnyeckass XUMHD)

1 Heap aucuMIVIMHBI — OpUOOpEeTEHHE 3HAHWM W KOMIETEHIMH, (opMUpOBaHUE
COBPEMEHHBIX IIPEJCTABIICHUI B 00JIACTH TEOPETUUECKUX OCHOB XUMUU U XUMUU 3JIEMEHTOB.

2 B pe3yabTaTe u3y4eHHs1 JHCHHMIIIMHBI 00Y4YaIOIIMIiCS 10TKEeH:

Obaadams CIIeAYIOIUMHI KOMIIETCHIUSIME ¥ HHAUKaTopamu ux poctikenns: OITK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-2.2.

3nams:

- AJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYIT;

- OCHOBBI TE€OPUU XHMMHUYECKON CBSI3M B COEIMHEHMSX DPa3HBIX THUIIOB, CTPOEHHE
BEIIECTBA B KOHJIEHCUPOBAHHOM COCTOSIHUU;

- OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKAHUS  XUMHYECKHX  IPOLECCOB H
XapaKTEpUCTUKU PaBHOBECHOI'O COCTOSHUS;

- METO/Ibl ONTMCAHUSI XUMUYECKUX PAaBHOBECUH B paCTBOPAX AJIEKTPOJIUTOB;

- CTPOEHHE U CBOMCTBA KOOPJAMHALIMOHHBIX COCUHEHU;

- MOJly4YeHHe, XUMHYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX HEOPraHMYECKUX
BEIIECTB.

Ymemu:

- BBITOJIHATh OCHOBHBIE XUMHUYECKHE orepanuu, OIIpEACIIATh
TEPMOJMHAMHYECKHE XapaKTEPUCTUKH XUMHUYECKHX PEakluid U PaBHOBECHBIE KOHIIEHTPAIMH
BELIECTB;

- UCIIOJIBb30BAaTh ~ OCHOBHBIE  XHMHUYECKHME  3aKOHBI, TEPMOJMHAMHYECKHE
CIPaBOYHbBIE JTaHHbBIE IS pelIeHUs MPodecCHOHANbHBIX 3a/1a4;

- MIPOTHO3MPOBATh BIMSHUE Pa3INYHbIX (PAaKTOPOB HA PABHOBECHE B XMMHUYECKHX
peaxkusx.

Bnaoemy:

— TEOPETUYECKMMHM METOJaMH OIUCAHHUS CTPOEHUS M CBOMCTB NPOCTBIX U CIIOKHBIX
BEIIECTB HAa OCHOBE AJIEKTPOHHOI'O CTPOCHUS UX aTOMOB U MOJIOKEHHUS B IEPUOINIECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMH pabOThI B XUMUUECKOH J1TaOOpaToOpuu;

—  OKCHEPUMEHTAIBHBIMH METOJAMU ONpEIENCHUs] HEKOTOPBIX (U3UKO-XMMUYECKUX
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CBOWCTB HEOPTaHMYECKUX COCAMHEHU.

3 Kparkoe conep:kaHue TUCHUTILTHHBI

Pa3nen 1. [IpuHnune xumun

1.1 Crpoenue atoma.

BonHoBBIE CBOICTBa MaTepHAIBHBIX OOBEKTOB. YpaBHeHHe jae bpoiinsa. CooTHolieHue
HeonpenenenHocrel ['eitzendepra. [TonsaTre 0 KBaHTOBOM MexaHUKe U ypaBHeHnH LlIpeaunrepa.

1.2 Tlepuoauueckuii 3aKOH U MEPUOINIECKasi CUCTEMA.

CoBpemenHasi (opMyJIHpOBKa NEPUOTUYECKOro 3akoHa. lleproanyeckas cucrema u ee
CBSI3b CO CTPOGHHEM aTOMOB. 3alOJHEHUE OHIIEKTPOHHBIX CJIOEB U O00OJOYEK aToOMOB B
nepuoauyeckoi cucreme anemeHToB J[.1. Menpaeneena.

1.3 OxKuCIUTENEHO-BOCCTAHOBHUTEIBHBIE — ITPOIIECCHL

Crenenn okucieHus. BaxkHeiilline OKMCIUTENIM U BOCCTAHOBUTENM. BakHeline cxeMbl
MIPEBPAILICHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

1.4. Xumuueckas CBsI3b U CTPOCHHUE MOJIEKYI.

KoBasieHTHast CBsI3b, OCHOBHBIE IOJIOKEHUSI METOJA BaJEHTHBIX CBA3€il. PaccmorpeHue
CXEM IIEpEeKpBIBaHKs aTOMHBIX OpOuTaliel pu 00pa3oBaHUM CBsA3EH B MojeKyax. [ nbpuauzanus
BOJIHOBBIX (pyHKIMI. OCHOBHBIE TOJIOKEHUSI MeTo/la MOJIEKYIsIpHbIX opOutaneit (MO JIKAO).
Meton ['wmnecnu. OOmme cBeleHUS O KOMIUIGKCHBIX COCIMHEHUSX, WX CTPOCHHE.
Me:xmornekyisipHas 1 BHYTPUMOJIEKYJIsIpHas BOJIOPOIHAs CBs3b. VIOHHAsI CBSA3b KaK MpeAebHBIN
cilydail KOBaJIEHTHOM cBs3u. OOIIMe NpeACcTaBICHUS O MEXKMOJIEKYISIPHOM B3aUMOJECHCTBUU:
OPUEHTALMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBHUS.

1.5. TlonsTHe 0 XMMHUYECKOI TEPMOAUHAMUKE.

Tepmogunamuueckne  QyHKIMH ~ COCTOSIHUSL — (XapakTepUCTUYEeCKHe  (YHKIUH).
BHyTpeHHss1 25HEprusi U SHTANBINS, UX PU3UUECKUN CMBICT. TepMOXUMUS U TEPMOXHUMHUUYECKUE
ypaBHeHus1. 3akoH ['ecca u ciencrBus u3 Hero. [loHsiTHe 00 SHTPONTUH, A0COMIOTHAS SPHTPOIHS U
CTpO€HHUE BeulecTBa. VI3MeHeHne SHTPONUH B pa3IMUHBIX MPOLECcCcax.

1.6. TlousiTHe 0 XUMHYECKOH KHHETHKE. XUMUIECKOE paBHOBECHE.

OnHocTanuifHbIe W CIOXKHBIE PEakluU. 3aKOH JASUCTBYIOMMX Macc. KoHcTaHTa CKOpOCTH
peakuuu. MOoNeKynsIpHOCTh U TOPSJIOK pEeaKkUuu. 3aBUCHUMOCTh CKOPOCTH pEakUuu OT
TEMIIepaTyphl; SHTAIBIINS AKTUBALIMH. | OMOTE€HHBIN U reTepOreHHbIN KaTaln3.

HctunHOE M Kaxyieecs paBHOBecusi. KoHcTaHTa XMMHUecKoro paBHoBecus. CMellieHue
XUMHYECKOT0 paBHOBecus, mpuHiun Jle-Illatense — bpayHa.

Oneprust ['u06ca, ee cBA3b ¢ >HTponHed M SHTanbnuell. OU3NUECKU CMBICI SHEPIUU
['n60ca. DHTponuiiHBIA W SHTANBNUNHBIN (akTopbl mpouecca. CBs3b AG’: ¢ KOHCTaHTOM
paBHOBECHSI.

1.7. PactBopsl. PaBHOBecHs B pacTBOpax.

[Ipoueccrl, compoBoXkarolue  00pa3oBaHHWE  JKUJIKUX  HMCTUHHBIX  pPacTBOPOB
HERJIEKTPOJIUTOB U AJIEKTPOJUTOB. ACCOLMHPOBAHHBIE M HEACCOLMMPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp nuccouuanuu. Koncranta aucconumanuu. PaBHOBecue B cucteme, COCTOALIEH U3
HACBIIIEHHOTO PacTBOpa MaJlopacTBOPUMOTO 3JIEKTPOJIMTAa U €ro KpHucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHHI. PaBHOBecHe AncCOMalliy BOJbl, HOHHOE NIPOU3BEICHHE
BO/IbI U €r0 3aBUCUMOCTb OT Temneparypsl. [llkana pH. I'maponus comne.

Pa3nen 2. Heoprannueckas Xumust

2.1. Xumus S-371eMeHTOB. 2.2. XUMUs P- 3JIEMEHTOB.

Bonopoa-niepBblil 2JIEMEHT NEPUOANYECKONW CHCTEMBI, €r0 JABOMCTBEHHOE IIOJIOKEHHUE.
Onementsl 1-2 m 13-18 rpynm mepuoanyYecKod CHUCTEMBl. 3aKOHOMEPHOCTH B HM3MEHCHHU
AIIEKTPOHHBIX KOH(UTypaluii, BEIMYUH paJAUYCOB, DIEKTPOOTPUIATEILHOCTH U JHEPIUU
MOHM3alUM aTOMOB. TUIIMYHbIE CTENEHH OKUCIIEHHSA. XMMHUECKHE CBOWCTBA MPOCTHIX BEILLIECTB.
3aKOHOMEPHOCTH B CTPOCHHU M CBOMCTBaX OCHOBHBIX THUIIOB COEIMHEHHM, MX IOJy4YEHHE.
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[TpupoaHbie coeMHEHNs, TOTyYeHUE U IPUMEHEHHE.

2.3. Xumus d-snemenTos. 2.4. Xumus f- sreMeHTOB.

Onementhl 3-12 Tpynm MEepUOIUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B W3MEHEHHH
3JICKTPOHHBIX KOH(MUTYpaIluii, BEIMUYUH PaIUyCcOB, SHEPIrUU MOHU3AINH, XapaKTEPHBIX CTENEHEH
OKHCJICHUS, KOOPJAMHAIIMOHHBIX 4YHCeNl aTroMoB. llpupoanble coequHEHUs, TOJy4YeHUE U
comocTaBiieHne (PU3UYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemlecTB. CTpoeHHWEe U CBOMCTBA
OCHOBHBIX THUITOB coequuenunii. OcodennoctH f- ameMeHTOB.

4 O0beM yueOHOM I1 CHMIIJIMHBI

Beero Cemectp
Bup yueOHoii padoThl 1 2

3E Axa. 4. 3E Axkan. 4. 3E | Axkanm. 4.
OGImast Tpy10eMKOCTb AUCIUTLTHHBI 12 432 7 252 5 180
Konraxras padora - 5,33 192 | 3,11 112 | 222| 80
ayJANTOPHbIE 3AHATHS:
Jlextmn 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (113) 0,89 32 0,89 32 - -
JlaGopatopusbie pabotsl (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHasi padoTa 4,66 167,8 2,89 104 1,77 63,8
Buabl KOHTpOJIS:
JK3aMeH 2 72 1 36 1 36
Konrakrhas padora — 1 04 0.6
IPOMEKYTOYHAS ATTECTALIHS 2 1 ’ 1 ’
[ToaroroBka K 2K3aMeHY 71 35,6 35,4
Kypcosasi paora 0,01 0,2 - - 001] 072
KonrakTHas pabora— 001 02 ) ) 001 0.2
IPOMEKYTOUHAS ATTECTALHS ’ ’ ' '
Bua uToroBoro KOHTpoOJIs: JK3aMeH Ix3amen, KP

AHHOTanus pado4eil NporpaMMa JUCHUIINHBI
«Oprannyeckasi XHMHSD)

1 lleasb AMCUMNJIMHBI — TPUOOPETEHUE CTYIEHTAMH 3HAHUI O CTPOCHUU OPTaHUYECKUX
COCTMHEHUH, OCHOBHBIX XHMUYECKUX CBOMCTBAX Pa3IMYHBIX KJIACCOB OPTaHUICCKUX COCTUHCHUN
¥ METO/IaX UX MOTyYEeHHsI, KaK IPOMBIIIUIEHHBIX, TaK U JIJA0OPATOPHBIX.

2 B pe3yabTaTe nu3yueHus TUCHUILIHHBI 00yYAIOMIMIACSI TOI/KEH:

Obaaoams ciaenyrONMMH KOMIETSHIMSIMHA U UHAUKaTopamu ux noctwkenus: OITK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-2.2.

3uamo:

—  TEOPETHYECKUE OCHOBBI CTPOCHUS W CBOKMCTB Ppa3JIMYHBIX KIACCOB OPraHUYECKUX
COCIMHEHUI;

—  CIocoOBl TIONYYCHUS W XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUI;

— OCHOBHBIE MEXaHHM3MBI IIPOTEKAHKS OPTaHMICCKUX PEAKITHI;

Ymemo:

— TpPUMEHSTh TEOPEeTUYEeCKUE 3HAaHWS Ui CHUHTE3a OPraHUYecKUX COeTMHEHHIH
Pa3IMYHBIX KJIACCOB;

—  aHAIM3UPOBATH M MPECKA3hIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUIECKUX COSTMHEHHH;

—  COCTaBJISTh CXEMBI CHHTE3a OPraHWICCKIX COSTUHEHHI, 33TAHHOTO CTPOCHYIS

Braoemy:
— OCHOBaMH HOMEHKJIATYPHI U KJTACCHU(PHUKAITMN OPTaHUTICCKIX COCTMHCHIH;
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— OCHOBHBIMH TEOPETHUYECKUMH NPEACTABICHUSAMHU B OPrAHUYECKOU XUMUH;

— HaBbIKAMH 00OCHOBAHHS PAIOHAILHBIX CIIOCOOOB MOTYUSHHUSI OPraHUIECKHIX BEIIECTB.

3 KpaTkoe conep:kaHue TUCHUILINHBI

Pa3zoen 1. Teopusi XkMUYECKOTO CTPOCHHUSI U HACBIILIEHHBIE YTIIeBO10pobl (Y B).

1.1. Ilpupona xumuueckoi cBszu. Ilpupona xoBajaeHTHOU cBsizu. Dopmynsl JIbrouca.
Qopmanehbiii 3apsn. Teopus rubpummsanmu AO. Teopus OTTaIKWBaHUS AJIEKTPOHHBIX Tap
BasieHTHOM o0osouku (ODIIBO) u popma monekyn. ATOMHO-OpOUTaNIbHBIE MOIETH. DPGHEKTH B
opranudyecko xumuu. lloHsaTne o0 MexaHuzMe XHMMHMYECKOM peakuuu. IIpomexyrouHble
COEIMHEHUS U YaCTULIBI OPTaHUYECKUX PEAKLUH.

1.2 Aunkansl. 'omonoruyeckuii psan. M3omepus. Homenkiarypa. CriocoObl MOTydeHHS.
[IpocTpaHcTBEeHHOE M AIIEKTPOHHOE cTpoeHHne. Pusnueckue cBoiictBa. OOmIas XapakTepUCTHKA
peakiroHHo# criocooHocTH. [TocTynar XaMMmoHa.

1.3 Crepeomnzomepusi. Tunsl cTepeon3zoMepoB: KOHPOPMEpPDI, FTEOMETPHUECKIE U30MEPHI,
SHaHTUOMEpBbl. Onrrnyeckas HU3oMmepus. XUPaNbHOCTb. JHAHTUOMEpHI. Panemuueckas cMmech.
CriocoObl  TIPOCTPAHCTBEHHOTO HM300paKEHUSI ONTHYECKMX H30MepoB. OTHOCHUTENBHAS W
abcomotHas koHurypauuu. I[Ipoekunn ®umepa. D,L-Homenknatypa. R,S-Homenknatypa.
[TonsiTre 06 oNTUYECKOM AaKTUBHOCTH COEAMHEHUH € IBYMS] aCUMMETPUYECKUMHU LIEHTPAMH.

1.4 [uknoankanel. ['omonoruueckuit psa. Wzomepus. Homenxiatypa. CrocoObl
nonyaenust. Konpopmanuu. Tunbel HanpsbkeHud B nukiax. dusnueckue cBoiicTBa. Peakiun
LUKJIOAJIKAHOB.

Pa3nen 2. HenachlmeHHbIE yTI€BOAOPOIBI.

2.1. Anxensl. 'omonornueckuit psg. Mzomepus. Homenknarypa. CriocoObl MOTydYeHHUS.
IIpoctpancTBeHHOE cTpoeHue. Pu3nueckue CBOMCTBA. Peakny alnkeHoB.

2.2 Ankunbl. ['omonoruyeckuit psan. M3omepus. Homenkiatypa. CrocoObl moixydeHus.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTpOeHKE. PU3NYECKHE CBOMCTBA. Peakuu anKruHOB.

2.3. Ankanuensl U nonueHsl. [loHATHE O MEPUIMKINYECKUX peakuusx. [ oMonorndyeckuii
psaa. Krnaccudukamms. Mzomepus. Homenknatypa. CnocoOsl momyuenus. Peakumu 1,3-
ankanveHoB. [loHsTHe o nepunukianyeckux peakuusx. L{uknonpucoennnenne. OcobeHHOCTH
peakuwmii Jlunsca-Anpaepa.

Pa3nen 3. ApoMaTu4ecKkue CoeIMHEHUS.

3.1 Teopun apomaruuHoctu. CoBpeMEHHBIE MNPEACTABICHUS O CTPOEHHM OEH30Ia.
Apomarndeckuii xapakrep 6eH3ona. JHeprus conpsikeHus. O01me KpuTepuu apoOMaTHYHOCTH.

3.2 Coeaunenus OenzonbHOro psaa. Msomepus. Homenknarypa. CnocoOsl modydeHuUs.
[TpocTpaHcTBEHHOE M 3JIEKTPOHHOE cTpoeHue. duznueckue coicTBa. OOIas XxapaKTepUCTHUKA
PEaKIMOHHOM CITIOCOOHOCTH.

Pa3nea 4. 'anorenonpousBogubie. CiupThl, (PEHOIIBL, TPOCTHIE 3PUPHI.

4.1 lanorenompousBognsie.  Knaccudukamms.  Homenknarypa.  Ankun- U
ajmuranorenuasl. M3omepus. Homenxiatypa. CrnocoObl momyuyeHusi. [IpoctpaHcTBeHHOe U
3NIeKTpOHHOE cTpoeHue. Pusmueckue cBOiCTBAa. Peakuuum HyKI€OQHIBHOIO 3aMEUICHUs U
OTIICIJICHHUs.  BUMOJEKyJspHBI ~ MexaHu3M  HykieopuipHoro  3amemieHus  (Sn2).
MoHOMONEKYISpHBI MeXaHU3M HyKJIeo(UIbHOro 3amerieHus. Peaknuum oTmervieHus. -
OmumuHupoBanue. MexanusMel E1 n E2. ApoMaTudeckue rajgoreHonpous3BojHble. MexaHuszm
3aMEIICHUs] TaJloreHa B aKTHBHPOBAaHHBIX ranoreHapeHax (Sn2 apom). HeakTuBHpOBaHHBIC
raJIoreHONPOU3BOIHBIE APOMATHUYECKUX YIJIEBOJIOPOAOB; ApPHUHOBBIA MEXAaHU3M 3aMELICHHS
rajioreHa.

4.2 DneMeHTOPraHWYeCKHEe COSIWHEHHs. XapaKTepPUCTHKA CBS3EH YIIIepOA-dJIEMEHT B
3aBUCUMOCTM ~ OT  IIOJIOKEHUs d2jemMeHTta B llepuonmdeckoil  cucreMe  2JIEMEHTOB.
Mertamnoprannueckue coeauHenus. Homenkmatypa. CnocoObl  MOJNydyeHUS JIMTUH- U
MarHMAOpraHMyYecKux coequHeHnid. Peakuus I'punbspa, mexanuzM. CTpoeHHE pPEAKTHBOB
['punbspa. X peakiuu ¢ coeMHEHUsIMH, COAEpKAIIMMU aKTUBHBIN aTOM BOJOPO/a: KUCIOTaMH,
CIIUpTaMu, aMUHAMU.

4.3 Cmuptel. OpHoaroMHBIe crpThl. Kiaccudukanuss m HoMeHKimarypa. CrocoOs
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nonydeHusi. [IpocTpaHCTBEHHOE H  3JIEKTPOHHOE CTPOCHUE. XHMHUYECKHE CBOMCTBA.
MHoroaToMHble  CIHUPTHI, TNMUKONMU. [imuepun. CrocoObl momydeHus. Pusndeckue Hu
XuMHuYeckue cBoicTBa. [IpakTuueckoe npuMeHeHue.

4.4 ®enonbl. Knaccupukanus u HomeHkiarypa. CrnocoOwl nonydenus. Ousndeckue
cBoicTBa. [[pocTpaHCTBEHHOE U AIIEKTPOHHOE CTPOECHUE. X UMUYECKHE CBOMCTBA

45 TIlpocteie a¢upsl. Kimaccudukamus u HOMeHKIaTypa. CHocoObl MOJYYCHHS.
Ouznyeckue cBoicTBa. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTpOeHHE. XHUMHUYECKHE CBOMCTBA.
[uxmuaeckue »>¢upsl.  Kpayn-sgupsl.  KomruiekcooOpazoBanne ¢ HOHaMH — METAJLIOB.
[Ipumenenue.

4.6 DOnoxcucoenunenus. M3omepus. Homenkiatypa. CriocoObl monyuenus. @usnyeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTPOCHUE ITUJIICHOKCHA. XUMUYECKHE CBOMCTBA.
Mexanu3Mbl peakiMii ¥ HamnpaBJICHUE PACKPBITHA Kojbla. [lpuMeHeHue B IPOMBIILICHHOM
OpPraHu4eCKOM CUHTE3E.

Paznen 5. Anpaerusl, keTonbl. KapOOHOBBIE KMCIOTHI U UX TPOU3BOHBIE.

5.1. Anpaerunsl u ketoHbl. Knaccudukamus u HomeHkiaTypa. CrocoObl MOTydYeHHs.
®usnueckre cBOKWCTBA. [IpoCTpaHCTBEHHOE U IEKTPOHHOE CTPOECHUE. XMMHUUYECKUE CBOMCTBA.

5.2 o, [B-Henacwimennsle anpaeruasl u  KeToHbl. Homenkmarypa. CnocoOsl
nonyyeHus. IIpocTpaHCTBEHHOE U DJIEKTPOHHOE CTpOEHHE. Peakiuum mOpHUCOEAMHEHUS
ANIEKTPOPUIBHBIX (OpOMa M TalIOr€HOBOJOPOJIOB) M HYKJICO(PHIBHBIX PEarcHTOB (CHHUIBHOM
KHUCJIOTHI M a30Tcoaepxamux Hykineopunon). 1,2- u 1,4-IIpucoeaunenune. MexanusMm peakuuit
1,2- u 1,4- npucoennHEHUS METAUIOOPTAHNYCCKUX COCTUHCHU.

5.3 OpnHoOocHOBHBIE KapOOHOBBIE KHCIOTHL. Knaccudukanus u HoMmeHnkinarypa. CriocoOsl
nonyyeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHUE. PU3nueckue CBOMCTBa. XUMUYECKHE
CBOICTBA.

5.4 OYHKIMOHAIBHBIE MPOU3BOAHBIE KApOOHOBBIX  KHCIOT: TaJIOT€HAHTHAPUIBI
(aumiranoreHuibl), aHTHAPHUIBI, CIOXKHBIE 3GUPBI, aMuabl, HUTPUIbl. CrnocoObl MOTY4YEHHUS.
Oco0eHHOCTH TTPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTpoeHus. Bakuelimume cBoiicTBa. Peakiuu
N- 1 O-anunupoBaHusl. ©X MeXaHU3MbL. KeTeHBI U TUKETEHBI.

5.5 MHOroocHOBHbIE KapOOHOBBIE KHUCIIOTHI. JIMKapOOHOBBIE KHUCIIOTHI >KUPHOTO H
apomatudeckoro psaa. Homenknatypa. CrocoObl momydeHus. Puznyeckue U XUMHUYECKHE
cBorictBa. ManoHoBbi#t 2¢up. [lomydenue. Ctpoenne, CH-Kucnotnocts. Peakuuu koHaeHcamm
MaJIOHOBOTO 3(pMpa ¥ MaJIOHOBOM KHUCJIOTHI C aJIbJIETHAAMH.

5.6 o,B-Henaceiennble kKapOOHOBBIE KUCIOTHI U MX (DYHKIIMOHAJIBHbBIE MPOU3BOIHBIE.
[TpocTpancTBeHHast u3omepusi. CiocoObl moay4eHus.. XUMHUYECKHE CBOWCTBA.

5.7 Anbperuno- u kerokucnotsl. Knaccudukanus 1 HoMEHKIATypa. o, 3, Y-AJIbIETHI0- U
KETOKUCIIOTHI. AlleToyKcycHbI 3¢up. CrnocoOsl nomyuyenus, crpoenne. Kongencaunu Knsiizena
u Jlukmana. MexaHu3Mbl.

5.8 3amemiénnbple KapOOHOBBIX KUCIIOT. [ aioreHo3ameneHHbIe KUCIoThl. Knaccudukarms
u HoMeHkJarypa. CrnocoObl MOMy4eHHUS O- U [-TalOreHO3aMEeNICHHBIX KHUCIOT. XUMHUYECKHe
cBoiicTBa. [MIPOKCUKHCIOTHI: KiIaccUPUKaAMs M HoMeHKJIaTypa. CrnocoObl MOIy4deHHs.
OcobeHHOCTH CBOMCTB O, [-, Y-TUAPOKCUKUCIOT. JlakToHBI. AMUHOKHCIOTHL. CrocOOBI
nonyueHus. Ctpoenue. BaxHeiinme puzndeckie 1 XHMHUUECKHAE CBONCTBA.

Pa3nen 6. A3oTconep:kainue v reTepoUKINYECKUe COeTHHEHHS.

6.1. Hwutpocoenunenus. Knaccudpukanuss u HomeHkinaTypa. CmocoObl MOTy4YEeHHS.
[IpocTpancTBEHHOE W BIEKTPOHHOE CTpOeHME. XHUMHUYECKHE CBOWCTBA. Tayromepus
MEePBUYHBIX U BTOPUYHBIX aTu(aTUYECKUX HUTPOCOSTMHEHUH. Peakinu.

6.2. Awmwmnubl. Knaccudukanmss m HOMeHKiaTypa. CriocoObl monydenusi. dusnyeckue
CBOMCTBAa. XMMHYECKHUE CBOMCTBA.

6.3 A3za- w gaumazocoeawHEHHs.  [lomydeHwWe — AMA30COCTMHEHWH  peaKIuei
JIMA30TUPOBAHMS: YCIOBUS MPOBEAEHUS PEaKUMH W MEXaHU3M; pa3liuuus B YCTOWYMBOCTHU
HACBIIIEHHBIX U apOMAaTHYECKUX auazocoennHeHui. dusndeckue cBoicTBa. [IpocTpancTBeHHOE
U DJIEKTPOHHOE CTPOEHHE apOMaTUYECKHX AMA30COECIMHEHHMM B 3aBUcUMoOcTH OT pH cpensi,
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TayTOMEpHbIE  TpeBpanieHus. XUMHUYECKHE CBOMcTBA. A3ocouetanue. Ilonmydenue wu
NnpUMEHeHHne aszacoenuHeHuil. CUHTe3.

6.4 I'erepoumknnueckue coenunenus. Knaccudukamus. [etepouukinyeckue
apomaTtnueckue coenuHeHus. (OCOOEHHOCTH  MOJEKYISPHOH CTPYKTYphl. [IsSTHUIEeHHBIC
reTepOLMKINYECKUe coenuHeHus: ¢ypaH, muppon, TuodpeH. Homenknarypa. CrnocoOsl
nonmyueHus. [IpocTpaHCTBEHHOE W DIEKTPOHHOE CTpoeHHe. ApomarudHocTh. OcoOeHHOCTH
peakuil >nekTpoduibHOro 3amenieHus. lllectuuienHnble U NOMUSAAEPHBIE TETEPOIUKINYECKHIE
COCIMHEHUS: TMUPUIANH, XUHOJWH, akpuauH. [lupuaun. DIEKTpOHHOE CTpOEHUE U
apoMaTuyHOCTh. OCHOBHOCTh M  HYKJICOMWIBHOCTb. Peakuuu  3JeKTpOMIBHOTO U
HYKJICOQIIBHOTO 3aMEIICHHSI: PEAKIIMOHHAsI CIIOCOOHOCTh W opueHTarus. Tayromepus 2- u 4-
TUAPOKCH U aMUHOMUPHUINHOB. COeTMHEHUSI C HECKOJIBKHUMH T'€TepoaTOMaMu B IMKJIE: IMA30JIbI,
OKCa30JIbl, TMa3UHBI U Tpra3zuHbl. O0I11ast XapaKTepUCTUKA XUMUYECKUX CBOUCTB.

4 O0beM yueOHOM 1 CUMIIJIMHBI.

Bu yue6HOM paboThI Cemectp
Beero 2 ceMecTp 3 cemecTp
3E Axan.g.| 3E Axan.4.| 3E Axan. 4.

L e e 11 396 | 3 108 8 288
JIACHMIUTAHBI
KounrakThas padora —
ayAMTOPHBIE 3aHATHS: 4,45 160 1,78 64 2,67 96
Jlekiuu 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopHbie 3aHATHS 0,89 32 - - 0,89 32
CamocrosiTesibHasi paboTa 5,3 191 0,97 35 4,33 156
KoHnTtakTHas caMmocTosITeNbHAS 0,4 0,4 -
CaMocTosITeNIbHOE U3YUCHHE 0,25 0,25 -
pa3aesioB IUCIUIUINHEL 8,6 8,6 -
Buabl KOHTpOJIA:
IK3aMeH 1 36 - - 1 36
KonraktHas pabora —
MIPOMEXYTOUYHAsI aTTECTALUs 1 0,4 - B 1 0,4
IToaroToBKa K SK3aMeHy. 35,6 - 35,6
Bua uToroBoro KOHTpoJIsi: 3a4éT ¢ omeHkKoi JK3aMeH

AHHOTanus padoyeil NpOorpaMMbl IMCHHIIIHHbI
«AHAJIMTHYECKAS XUMHUSD)

1 Heab AUCHUNIMHBI — MPUOOPETEHHE OOYYAIOIIMMUCS 3HAHUW U KOMIICTCHIIHM,
HEOOXOIUMBIX JJIs peLICHHsI KOHKPETHBIX 3a/1a4 XUMHUYECKOT0 aHaJIN3a.

2 B pe3yabTaTe H3y4eHHUs AUCHUILINHBI 00y YAl IMIICH T0JI/KEeH:

Obnadame ciaenyOIUMH KOMIIETEHIMAMU U MHAMKaTopamMu ux jpoctwxenus: [1K-2.1;
[TK-2.2; TIK-2.3.

3namu:

— OCHOBHBIE MTOHATHS, TEPMUHBI, METObI U MPUEMBI KAYECTBEHHOTO U KOJINYECTBEHHOTO
XUMHUYECKOI0 aHAJIN3a;

— TEOpPETUYECKHUE OCHOBBI PU3NKO-XHMUYECKUX METOJIOB aHAIIN34;

— TNpUHOMIIBI  pabOThl  OCHOBHBIX MpPUOOPOB, MCMONB3YEMBIX JUIsI  IPOBEACHUS
KayeCTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN3a;

Ymemn:

— IPUMEHATH MPUOOPETEHHBIE MPAKTHYECKUEHABBIKUB MPOGECCUOHATBHONW AESITeTbHOCTH
JUISI PELIEHUS] KOHKPETHBIX aHAIMTUYECKUX 3aa4;

— NMPOBOJUTH 0OOCHOBAHHBIN BHIOOP METOAA aHAlM3a C Y4eTOM Iiesiel U ocoOeHHOoCTel
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JTAaHHOW MPaKTUYECKOM 3a1a4H;
- HpOBOI[I/ITb pvaeTH Ha OCHOBC HpOBGI[GHHbIX HCCHGHOB&HHﬁ;
— IPOBOJUTH METPOJIOTHYECKYIO OILIEHKY Pe3yJbTaTOB KOJMYECTBEHHOIO XHMMHYECKOTO

aHam3a

Bnaoemn:

— OCHOBaMHU METPOJIOTMYECKON OILIEHKH PEe3YJbTaTOB KOJIUYECTBEHHOI'O XHUMHYECKOTO
aHaJn3a;

— MpUeMaMH WHTEPIPETAIlMN PE3yJIbTaTOB AaHalli3a HAa OCHOBE KBAaJTMMETPUUYCCKUX
OIIEHOK;

— METOJOJIOTHEH XUMHYECKHX | (U3NKO-XMMUYECKUX METOJIOB aHalu3a, IIHPOKO
HCITOJIB3YEMBIX B COBPEMEHHOM aHATUTHIECKOM MTPaKTUKE.

3 Kparkoe conep:xkaHue TUCHUTLTHHBI

Pa3nen 1. Unentudukanus MOHOB 3JIEMEHTOB B PaCTBOpax.

1.1 BseneHue B COBPEMEHHYIO AHAJIUTHUUYECKYIO XUMMIO. AHAJIUTHYECKas XUMUS
KaKk OCHOBAa METOJIOB M3YYEHHs M KOHTPOJSI XMMHUYECKOIO0 COCTaBa BEIIECTB B MaTepHaIbHOM
IIPOU3BOJICTBE, HAyUHBIX MCCJIEIOBAaHUSAX, B KOHTpOJE OOBEKTOB OKpYKawolled cpenbl. Bumsl
aHaimu3a. DJEMEHTHBIM, MOJEKYJISpHbIN, (a30Bblii M M30TONHBINA aHaiu3. KonndyecTBeHHbIN U
Ka4eCTBEHHBI aHAIN3 OPraHWYeCKHX M HEOPraHWYeCKUX BEUIeCTB. XHMHYECKHE, (U3HUKO-
XMMHUYECKHE METO/bl aHAJIN3a, UX B3aMMOCBS3b, COOTHOILEHHE U NMPUMEHEHHE. AHATUTHYECKUH
CUTHAJI KaK HOCHUTEJIb KAa4eCTBEHHOW W KOJIMYECTBEHHOM HHpoOpMamuu 00 OObEKTE aHaIM3a.
[TocTaHoBKa aHANIMTHUYECKON 3a/aud. AJITOPUTM IPOBEJECHUS aHaIM3a: OTOOP CpeaHel Mpoobl,
MOJArOTOBKA MPOOBI K aHalIMU3y, U3MEPEHUE AHAIUTUYECKOTO CUTHAJIa U €ro METPOJIOrHyYecKas
OLIEHKA, pacyeT pe3yJbTaToOB aHajdu3a M uX HHTepuperauusa. [Ipumepbl pemieHus 3aaad
AQHAINTUYECKOI0 KOHTPOJISI B XMMUUYECKOM TEXHOJIOTHH, B aHAJIN3€ 00BEKTOB OKPYKAIOILEH Cpeibl
u Jp. IloHATHS O COBpEMEHHBIX METO/aX JIEMEHTHOI'O aHaIM3a: aTOMHO-3MUCCUOHHBIA aHAJIM3,
ATOMHO-a0COPOIIMOHHBIN aHAHN3, PEHTTeHO(ITyOpPECIICHTHBIN aHATU3.

1.2 Cnenuduxa  3a7a4  aHAIUTHYECKOH  XHUMHH. OCHOBHBIE ~ TEpMUHbI
aHanutuyeckol xumuu. OOHapyxkeHue. OmnpeneneHue. AHanu3. AHATUTHUECKUE XUMHUYECKHE
peakuy Kak OCHOBA XMMHUYECKOro aHainn3a. KauecTBEHHbIE U KOIMUYECTBEHHBIE aHATMTUYECKHE
XUMHUeckue peakiuu. TpeOoBanus, npenbsBiasiemMble K HUM. Crenudpuka aHaIUTHUECKUX
peakuui, UCMONb3yeMbIX B aHaiu3e. AHamUTHYecKas (GopMa M aHAJIUTUYECKHE NPU3HAKU.
AHanuTHYecKHe peakuuu U aHaauThyeckue d¢@dexTbl. XapaKTepUCTUKU aHATUTHUYECKUX
peakuuii:  4yBCTBHUTEIBHOCTb, HM30MPATENbHOCTh (CEIEKTUBHOCTH). ['pymmoBsle, oOIue,
YyacTHbIE, XapakTepHble U crneuuduueckue peakuuu. [lyTy noBbIIeHUS M30MPATETBHOCTH U
qyBCTBUTEIIBHOCTH aHAIMTUYECKUX PEAKIINN.

1.3 Xwumundeckue paBHOBECHS B TOMOTEHHBIX M T€TEPOTEHHBIX CUCTEMaX, IPHMEHIEMBIX B
aHAINTUYECKOM XUMUU. OCHOBHBIE TUIIBI PEAKLMM, MPUMEHAEMBIX B AHAJIUTUYECKONM XHMUU
(ocak/ieHusl, KHUCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHUS, OKHCIIEHUS-BOCCTAHOBIICHMS).
CocTosiHME MOHOB 2JIEMEHTOB B pacTBOpax. KOHCTaHTBI paBHOBECHS AHAIMTUYECKUX PEAKIIMM:
TEPMOJAMHAMUYECKHE, KOHIEHTPAI[MOHHBIE, yCIOBHbIE. DaKTOphI, BIUSIOLUIME HA XUMHUYECKOE
paBHOBecHe (KOMIUIEKCOOOpa3oBaHue, 00pa3oBaHNe MaIOPACTBOPUMBIX COCMHEHUM, N3MEHEHHE
CTENEHU OKHCIIEHUS ONpPENENIIEMOTr0 MOHA, BIMSHUE MPUPOABI PACTBOPUTENS, UOHHOW CHIIBI,
TEMIEpaTyphl, COCTaBa PacTBOpa). PaBHOBeCHS B AHAINTUYECKH BaKHBIX IPOTOIUTHUYECKUX
cucremax. KOHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH. YpaBHEHHUS MaTepHalbHOro OanaHca.
Beruucnenue pH pacTBOPOB KMCIIOT U OCHOBAaHUM Pa3JIMYHOM CUJIBI, CMECEM KUCIOT U OCHOBaHUM.
BydepHbie pacTBOpHI, UCHIOIB3yEMble B XUMUUYECKOM aHANIM3€: UX COCTaB, cBoicTBa (OydepHas
€MKOCTh, 00nacTh OydepupoBanus), pacuer pH, npuMeHeHHE B aHATUTUYECKOH XHUMHH.
AHaJIUTHYECKHE peaKIUH KOMIUIEKCOOOPa30BaHUs, OCAXKICHUS, OKHCIIEHUS-BOCCTAHOBIICHUS.
OOue, cTyneHuyaTble M YCJIOBHbIE KOHCTAHTHl YCTOWYMBOCTH KOMIUIEKCHBIX COEIMHEHUI.
Hcnonp3oBaHue peakiuil KOMIUIEKCOOOpa3oBaHUs B aHAIUTHYECKOW XUMHUHM (OOHapyxeHue u
KOJIMYECTBEHHOE ONPEIEIIEHUE, MacKupoBaHue). lcrosb30BaHME peakUMid OCaXKACHUSA B
aHaMTHYecKux Iensx. KoHcTaHTa paBHOBecus peaklMil OCaKIEHHS-PacTBOPEHHUs; (HaKTOpBI,
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BIIMSIONIME HA PAaCTBOPUMOCTb OCAaIKOB. Pacyer yciaoBHMil OCaXAECHUS M PACTBOPEHUS OCAIKOB.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE paBHOBECHs. CTaHAAPTHBIA M pEAbHBIA OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE MMOTCHLUAIbI. XUMUYECKUE U (PU3HKO-XUMHUECKHE CIIOCOOBI OIpeeeHHs
pH pactBopoB. PaBHOBecHs aHAIMTUYECKUX PEAKLUUI KOMILIEKCOOOPa30BaHMs U YIpPaBJICHUE
uMu. DakTophl, BIMSIOIIAE HA HANPABICHUE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMIA.
KoHncranta paBHOBecHs W €€ XHMUKO-aHAJIMTUYECKOe 3HaueHue. Pacuer ko3¢ (UIMEHTOB
OOOYHBIX PEeaKLUil.

1.4. KauecTBeHHBIE U KOJIMYECTBEHHbIE AHAIUTUYECKUE PEAKLIMHM C OPraHU4YECKUMU
AHAINTUYECKMMH pearecHTaMM B AHAJIM3€ HEOPraHUYecKux BemecTB. (OpraHudeckue
anamutrueckue peareHTsl (OP). Knaccudukamuss OP mo Tumy peakuuii ¢ HEOPraHUYECKUMH
nonamu. Kommuekcoob6pasyrome OP u crpoeHne ux Mosiekyi: (pyHKIHOHAIbHO-aHAIUTHYECKasl
U aHATMTHKO-aKTHBHAs rpymnibl. OcOOEHHOCTH M IpeuMylnecTBa ucnonb3oBanus OP, obGnactu
npuMeHeHHs. JlONOJIHUTENBHO: TeopHs IeHCTBUsA KoMiulekcooOpasyronmx OP, yder MOHHOro
cocrossuust OP m meramna. ['mnote3a aHanoruii ¥ npaxkTuueckue BbIBOABI M3 Hee. [Ipupona
XUMHMYECKON CBs3u B Komiulekcax OP ¢ MoOHamMM MeTa/uioB M €€ IPOSBICHUE B LIBETHOCTH
koMmIuiekcoB. Peaknun OP ¢ xpoModopHbIMU  35eMeHTamMH. VIHTEHCHMBHOCTH OKpacKu
AHAJIMTUYECKUX (OPM U MHTEHCUBHOCTH IOIJIOIIEHUs. Vcronbp30BaHue peakiuii OpraHn4ecKux
peareHTOB B ()OTOMETPUYECKOM aHAJIH3E.

Pazgen 2. KonnuecTBeHHbIN XUMUYECKUN aHAIIN3.

2.1. llpuHmmmbl W 3aaydl KOJMYECTBEHHOro aHanm3a. Kiaccudukanus MeToaoB
KOJIMYECTBEHHOI0 aHayiu3a. TpeOoBaHuUs, MperbsBIseMble K XUMHUYECKUM pEakUusM B
KOJIMYECTBEHHOM  aHaju3€. JTanbl KOJIWYECTBEHHOTO  OIpENeNeHus.  XapaKTepuCTUKa
pe3yNbTaTOB KOJIMYECTBEHHOI0 XMMHUUYECKOro aHanu3za. OnpeneneHue coiep:kaHus BEIecTBa B
pactBope, pacuetHbie (opmynbl. CrocoObl MpPEACTaBICHUS PE3yJbTaTOB aHaiIM3a. 1ecThl Ha
BBISIBJICHHE CHCTEMAaTHYECKUX MOrPEIIHOCTEH B pe3ylbTaTaxX KOJMYECTBEHHOI'O0 XHMHYECKOTO
anaym3za. [Ipo6ooT6op 1 mpoOOIOATrOTOBKA.

2.2. Tutpumerpuueckuil aHanu3. TUIBl peakuui, HCIOIb3YEMBIX B TUTPUMETPHH.
TpeboBanus, npenbsiBigeMble K HUM. [IpuHimn tutpumerpuu. TUTpoOBaHME W €ro 3Tallbl.
I'paduueckoe n3obpaxkeHue mporecca THTPOBAHUS — KPUBbIE TUTPOBAHUS, UX BUAbl. CKadoK Ha
KpUBOI TUTpOBaHUS, Touka SKBHUBaJeHTHOCTH (T.D.) m xoHeuHas touka tutpoBanus (K.T.T.).
[lepBuuHBlE W BTOpPHYHBIE CTaHAAPTHL. [IpHEMBI TUTPUMETPUYECKOrO aHaIM3a: MNPSAMOE U
oOpaTHOE€  TUTPOBaHHE, KOCBEHHbIE METOAbl. THINBI  peakiuil, HCIOJb3YEMBIX B
TUTPUMETPUUYECKOM aHAIIN3e; TPEOOBaHMUS, TPEbIBISEMbIE K HUM.

JIOTIONTHUTENBbHO: MHCTPYMEHTaNbHble MeToAbl MHAuKauuu TO. IloreHumomerpuuyeckoe
tutpoBanue. Meron ['pana. [Ipyrue cnoco6b! ycTaHOBIEHUSI KOHEUHON TOYKU TUTPOBAHUSL.

2.3. Peakumm HeWTpaym3anmuyd B KOJMYESCTBEHHOM XHMHUYECKOM aHalu3e. MeToJibl
KHCJIOTHO-OCHOBHOTO THUTpoBaHMsA. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOTO THUTPOBAHMSL.
KpuBble KHCIIOTHO-OCHOBHOTO TUTpOBaHUS. PacueT M NOCTpOEHHE TEOPETUUYECKHX KPUBBIX
TUTPOBAHUS CUJIBHBIX U CIA0BIX OHOOCHOBHBIX MPOTOIUTOB. DAKTOPHI, BIUSIOLINE HA BEIUIUHY
CKayKa Ha KPUBBIX KHUCIOTHO-OCHOBHOIO TUTpOoBaHUs. CriocoObl yCTaHOBJIEHUS! KOHEYHOM TOYKU
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE WMHIMKATOPBI, MHTEPBAJ IEPEXoJa OKPAaCKM HHIUKATOpa,
nokazatenb TutpoBaHus (pT). IlpaBumo BeIOOpa WHIWKATOpa JJIsi KOHKPETHOTO CIIydas
TUTpoBaHuA. [IpakTMueckoe NPUMEHEHHE PEAKIMHA KUCIOTHO-OCHOBHOIO B3aWMOJEHCTBHUS.
[ToTeHumoMeTpruecKoe TUTPOBAHHE Ha OCHOBE PEAKIMI KUCIOTHO-OCHOBHOT'O B3aUMOJICHCTBHSL.
WMHauKaTOpHbIE NOTPEIIHOCTH U UX OLICHKA.

2.4, AHalMTHUYECKHWE  pEaKkIMH  KOMIUIEKCOOOpa3OBaHMsS M OCAXICHHS B
KOJINYECTBEHHOM  XMMHUYECKOM  aHaiu3e. lcmoiab3oBaHME  KOMIUIEKCOOOpA30BaHUS B
XUMHUYECKOM aHanu3e. Heopranmdeckue W opraHuyeckue jurasibl. KoMIIeKCoHbl U UX
CBOMCTBA. YCIOBHBIE KOHCTaHTBl YCTOWYMBOCTUM KOMILIEKCOHATOB M MX HPAKTUYECKOE
ucrnonb3zoBanre. OOOCHOBaHME BHIOOpPA ONTHMAIbHBIX YCIOBUN KOMILIEKCOHOMETPUYECKOTO
TUTpOBaHUA. KpuBbIE KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUSA. DaKTOpHI, BIMSAIOLIME HA
BEJIMYMHY CKauka Ha KpuBbIX THUTpoBaHus. Crocobsl ycraHoenenus T.9. u K.T.T.
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MertannoxpoMHble HHAUKATOPbl, IPUHLIUI HUX AEHCTBHs. BpIOOp MHAMKATOpa Uil KOHKPETHOTO
clydas TUTPOBAaHHA. AHAIMTUYECKHME BO3MOXKHOCTH METOJa KOMILIEKCOHOMETPUYECKOTO
TUTpOoBaHusA. IIpuMeHeHe KOMIUIEKCOHOB B aHAJIMTUYECKON XMMHMH B Ka4€CTBE MACKUPYIOIIUX
areHToB. [IpMMeHEeHHEe XMMHUYECKHX pEeaKIUid KOMIUIEKCOOOpa3oBaHHs B (POTOMETPUYECKOM
aHaIN3€, B METOJE KOHAYKTOMETPHMYECKOTO  THUTpOBaHMs. Peaknum ocaxiaeHuss B
KOJIMYECTBEHHOM XUMHYECKOM aHanu3e. ['paBumerpuueckuii  aHamu3. Teopernueckoe
000CHOBaHME BBIOOpA ONTUMAIBHBIX YCIOBHUH OCAXKICHHUS KPUCTALUIMUECKUX M aMOpQHBIX
ocaakoB. IlpuMeHeHne XMMHUYECKMX peakUuil OCaXKICHHs B METOJE MOTEHIMOMETPUYECKOIO
TUTPOBaHUA, B MeToAe TypOuaumerpuu. OCOOEHHOCTH peakUuil KOMIUIEKCOOOpa30BaHMs
(xemarooOpa3zoBanusi) noHOB MeTauioB ¢ DJITA. OcamuTenbHOE TUTPOBAaHUE.

2.5. AHamuTHYECKHE pPEAaKLUU OKHUCIICHHS-BOCCTAHOBJIEHUS B KOJUYECTBEHHOM
XUMHUYECKOM  aHanmu3e. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHASI pEaKUUs W OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIA INOTeHIHAN. KOHCTaHTBI PaBHOBECUS OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii. BbIOOp TUTpaHTa M ONTHUMAaJbHBIX YCIOBUH TUTpoBaHMs. KpuBBIE OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHOIO TUTpPOBaHUA. DakTOppl, BIUAIONIME HA BEJIWYUMHY CKAuyKa Ha KPHUBOU
TUTPOBaHUA. VIHIUKAIMS KOHEUHOW TOYKH TUTPOBAHUS XUMHUYECKUMH U (PU3UKO-XUMUICCKUMH
merogamu. llepmanranatomerpusa.  XapakTepUCTUKa  METOJA.  YCIOBUS  IIPOBEIEHUS
IIepMaHraHATOMETPUUECKUX OIpesieieHuid. BelecTsa, onpenenseMble epMaHraHATOMETPUUECKUM
metogoM. JlocromHcTBa M Henmoctatku Mertoma. HMopomerpus. XapakTepucTuka MeETOJa,
YCIIOBUS IIPOBEJIEHUSI MOJAOMETPUUYECKOTO ONpeAEIeHHs BelecTB. J[OCTOMHCTBA U HENOCTATKU
Mmetona. IlpuMeHenne peakuii OKUCIEHUSA-BOCCTAHOBICHHUS B METOJI€ IOTCHIIMOMETPUYECKOTO
TUTPOBAHUS.

2.6. HMonoobMenHass xpomarorpadus B KOJIMYECTBEHHOM XHUMHMYECKOM aHaJIU3e.
TpeboBanus, MpeabsIBIIEMbIC K PEaKkUsiIM HOHHOTO oOMeHa. M3oTepma nonnoro oomena. Beidop
ONTUMAJIbHBIX YCJIOBUH HOHOOOMEHHOIO pasjesneHus BemlecTB. lIpumeHeHne HMOHOOOMEHHOM
xpomarorpaduu B AHATUTUYECKOH XWMHUH OPraHMYECKHMX W HEOPraHMYECKHX COCIHMHEHUIA:
paszeseHue, OYMCTKA, KOHIEHTPUPOBAHUE U T. 1.

Pasoen 3. Beenenne B GU3NKO-XMMHUYECKHE (MHCTPYMEHTAIBHBIC) METOBI aHATTN3A.

3.1. ®XMA — cocraBHas yacThb COBPEMEHHOH aHanmuTHyeckoi xumuu. Kiaccuduxanums
(U3MKO-XUMUYECKHX METOAOB aHaIN3a. AHAIUTUYECKUI CUTHANl Kak MHGOpMaTHUBHAs (YHKLIUS
COCTaBa BEILECTBA U €ro KoiuuecTBa. [IpuMepsl aHAIMTUUECKUX CUTHAJIOB M UX W3MEPEHHUH B
OXMA.

3.2.  Mertponoruyeckie OCHOBBI AaHAJUTUYECKMX MeETO0A0B. OCHOBHBIE aHAIUTHKO-
METPOJIOTUYECKHE XapaKTEPUCTUKH METOJIOB U PEe3y/lbTAaTOB aHalM3a, CHOCOObI MX OLEHKH:
npezen ooHapykeHHsl, K03()(OUIIMEHT YyBCTBUTEIBLHOCTH, HUKHSISI M BEPXHSs TPAHULIA TUara30Ha
ONpesIeNIiEMBIX COAEpPKAHUM, CEeNEeKTUBHOCTb, NPEUU3UOHHOCTh B YCIOBUSAX CXOJWMOCTU
(TOBTOPSIEMOCTH) M BOCHPOM3BOJAMMOCTH, TPAaBUIBHOCTh, 3KCIPECCHOCTb. (O0OIICHHBIE
ceenenust o OCT P UCO 5725 (2002).

3.3. OOmas xapakTeprCTKa CIIEKTPAIbHBIX, AEKTPOXUMHUUECKUX U XpOMATOrpauuecKux
MeTOoJ10B aHanu3a. [IpeacraBnenne o pOTOMETPUUECKUX, TOTEIIMOMETPUUECKUX METOaX aHaAJIN3a
¥ MIOHHOOOMEHHOM Xpomartorpaduu.

4 O0beM yueOHOM JUCITHIJIMHBI

Buj yueOHoii padoThI Obbem AHCIAIUIHHEL
3E AKkaj. 4. AcTp. 4.
O0mas Tpy10eMKOCTb JMCIUIIIHHbI 4 144 108
KonTakTHasi paboTa — ayiuTOpPHbIE 3aHATHS 2,22 80 60
Jlexuun 0,44 16 12
[IpakTryeckue 3aHATHS 0,44 16 12
JlaGoparopubie paboTs! (JIP) 1,34 48 36
CamocrositeibHasi pabora 1,53 55 41,25
KonTakTHast caMmocTosTeIbHAs paboTa 0,4 0,3
0,25
CaMOCTOSTENIBHOE U3YyUEHHUE Pa3/IE10B JUCIUIIINHBI 8,6 59,7
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| Bua uToroBoro KOHTpoJIsi: | 3a4der ¢ OLEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl TUCHMILIIUHBI
«Du3nyecKast XUMHSD)

1 eap TMCHMIIMHBI — PACKPHITH CMBICT OCHOBHBIX 3aKOHOB, YIPAaBJISIONIUX XOJIOM
XUMHUYECKOTO MpoIlecca, MOoKa3aTh 00JIaCTH MPUJIOKEHUS ITHUX 3aKOHOB M HAYYUTh CTYACHTA
rpaMOTHO MPUMEHSTh UX MPU PEIICHUU KOHKPETHBIX TEOPETUYECKUX M MPAKTUUECKUX 3a/ad,
MOHSITh OCHOBHBIE KUHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX MPOIIECCOB U POJIb
KaTaju3a st XMMHYSCKON TEXHOJIOTHH.

2 B pe3ysbTare u3y4eHusi TUCHUNIUHBI 00yYAKOIIUICS 10JI5KEeH

Obnadams cneayOIMUMA KOMIIETCHIIMAMA B HHANKaTopaMu ux goctwkenus: OIIK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2.

3uame:

—  OCHOBHBIC 3aKOHBI (DM3MUYECKON XWMHH, B3aUMOCBS3h (DU3MUECKUX U XHUMHUYECKUX
XapaKTEepPUCTUK TMpOIlecca; IYyTH OMNPEACIICHUs] BAXHEHIINX XapaKTEPUCTUK XUMHUYECKOTO
paBHOBecUs (KOHCTaHThI PAaBHOBECHS, PABHOBECHOTO BBIXOJa MPOAYKTA, CTEIICHU MPEBPAIICHUS
WCXOJHBIX BEIICCTB) U BIHUSHUS PA3TUIHBIX (JaKTOPOB HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHSI,

—  TEpPMOJIMHAMUYECKOE OINKMCAaHWE CBOWCTB HJICAJIbHBIX M HEUJICAJIbHBIX PaCTBOPOB,
MOJIX0/1bl K HAXO0XICHUIO MapIMaIbHbIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpPA.

—  TEOPHIO raJIbBAHUYECKUX SIBJICHUI;

—  TEOpUU KMHETHKH, IIyTH TEOPETUUYECKOr0 pacyeTa CKOPOCTEH XUMUUYECKUX PEaKUUi U
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

—  OCHOBHBIE YE€pThl TOMOI'€HHOTO M I'€TEPOr€HHOI0 KaTalu3a, IPUYHUHBI YCKOPEHUS
XUMHUYECKOTO MPOoIIecca B MPUCYTCTBUU KaTaln3aTopa.

Ymems:

—  MPUMEHATh TEOPETHUYECKHWE 3HAHUS M SKCIEPUMEHTAJIbHBIE METOJIbl HUCCIICIOBAHUS
¢buznyeckol XUMHUH IPU pELIEHUH TPOPeCCHOHANIBHBIX 3a/1a4;

— TpelacKa3blBaTh M HAXOAUTh ONTHUMAJBHBIE YCJIOBHS NPOBEICHUS XUMHUYECKOTO
rpoliecca ¢ IeNbI0 MOTyYeHUsS MAaKCUMATbHO BO3MOYKHOTO BBIX0/1a HHTEPECYIOIIETO MPOIYKTa;

—  TPUMEHSATH TEOPETUUECKHE 3HAHUS U IKCIEPUMEHTATbHBIC METOIbl MCCIIEOBAHUS
bu3nUeckol XHUMHHM IS PEIICHUs BOMPOCOB, BO3HHUKAIOIIUX TIPU HW3YYECHUH KUHETHKHU
XUMUYECKHUX PEaKIUi;

— TOPOBOAUTH AHAIM3 M KPUTHYECKH OLICHMBATh MOJYYEHHBIE 3KCHEPUMEHTAJIbHBIE
TaHHbIE, 000011aTh U JeaTh 000CHOBAHHBIE BBIBOJIBI HA Oa3€ MPOBEIEHHBIX OTBITOB.

Bnaoemw.:

—  KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHMX METOJ0B (DM3MUECKOW XUMHUHU IS
pEIIeHUs] KOHKPETHBIX UCCIIEIOBATEIbCKUX 33/a4;

— HaBbBIKAMHM  OINpPEACIIEHHS] COCTOSHHMS  pAaBHOBECHS M CaMOIPOU3BOJBHOIO
HaIpaBJIeHUs] XUMUYECKOTO IPOLECCa;

— 3HAaHWSAMH OCHOBHBIX 3aKOHOB (M3MUECKOM XHMMHU JJs  COJEPKaTEIbHOM
WHTEPIPETAIMN TEPMOJUHAMUIECKUX PACUETOB;

— METOJaMH  OMNpEJeNICHHs TOpsAAKa ©  CKOPOCTH PEaKIuH, YCTAHOBIICHUS
JTUMHUTHUPYIOLIEH CTaI1 U MEXaHU3MA U3Y4aeMON XUMUYECKON pEeaKInu;

—  HaBBIKAMH COCTaBJICHUS TaJIbBAHMYECKHX DJIEMEHTOB IS IIeJIed OmpeneeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECUS UCCIIEyEMON PEAKIUY;

—  3HAHUSIMH OCHOBHBIX 3aKOHOB XMMUYECKOW KHHETHKH, BIMSHUSI PA3TUIHBIX (PaKTOPOB
(TeMIieparypsl, 1aBIEHUS, KaTaIM3aTopa) Ha CKOPOCTh XUMUYECKON PEaKIUu.

3 Kpartkoe conep:kanue THCIUNTHHBI

Paspnen 1. Xumudeckast TEpMOJIMHAMHUKA.

1.1. [TepBrrit 3aKOH TEePMOAMHAMUKH. TepmoanHaMuueckue CHUCTEMBIN
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TEPMOJAVHAMUYECKUE IapaMETpbl. OKCTCHCUBHBIE M WHTCHCHUBHBIE CBOWCTBA CHCTEMBI.
Tepmoaunamuueckuii mporecc. DYHKIUM COCTOSIHUS W (YHKIUHM Tpolecca. BHyTpeHHss
SHEprus M 3HTaIbIM, UX cBoWcTBa. Tertora u pabora kak ¢opMmbl nepenaun 3Hepruu. Pabora
paciupenus raza u nojesHas padora. @opMyaupoBKH [IEPBOrO Hayajga TEPMOJUHAMUKU.

B3aumocBs3b TEmIOTh, pabOThl M W3MEHEHHUS BHYTPEHHEH SHEPrUu B H30XOPHOM,
M300apHOM M HM30TEPMHUYECKOM IIpoleccax. TermIo€éMKOCTh BELIECTBA — HW30XOpHas WU
n300apHas, MoJspHas, yA€nbHas. TeIIOEMKOCTh MICANbHBIX Ta30B, B3aHMOCBS3b MOJSPHBIX

teroémkocrel Cp u Cv mpeanbHoro rasa. TeruioéMKOCTh TBEPIbIX BEMIECTB U IKHUIAKOCTEH.
3aBUCUMOCTh ~ MOJISIDHOM ~ HM300apHOM  TEIJIOEMKOCTH  BEIIECTBA OT  TEMIIEpaTyphl,
SMIMPUYECKHUE YpaBHEHUs (CTENEHHbIE psibl), UX MPUMEHUMOCTb. 3akoH KyOos JleGas,
npaBwio /[lromonra u Iltu. Cpemusss m3o0apHas TEMIOEMKOCTh BEIIECTBA B HHTEpBAJe
temneparyp. TemrepaTypHas 3aBUCUMOCTb TIPUpalleHds SHTanbuu BemecTtsa (Hr — Ho) mpu
IIOCTOSHHOM JIaBJICHUHM C Y4€TOM ()a30BBIX NEPEXoJ0B. TemnoBoi >P(EKT XUMHYECKOIO
npouecca. OCHOBHOE cTaHAAapTHOE cocTosHue. CTaHaapTHbIE SHTAIbIOMM OOpa30BaHUA MU
cropanusi BemiecTB. llpumenenume 3akoHa ['ecca Ui BBIYMCICHHS TEIUIOBBIX 3(dexToB
XUMHUYECKHX M (u3MKo-XxuMH4yeckux mporeccoB. CBsa3b TemwioBbIX  3(dekToB 1npu
MOCTOSIHHOM O00BE€ME W TPH IOCTOSIHHOM JaBJICHHH. 3aBHUCHMOCTH TEIUIOBOTO 3(dexra
peakuuu OT Temreparypbl. BeiBog u ananu3 ypaBHeHus Kupxroda B nuddepeHmanbHOM
¢dopme. MuterpupoBanue ypasaenust Kupxroda.

1.2. Bropoii 3akoH TepMoauHaMuKu. CaMONpOU3BOJIbHBIE M HECAMOIPOU3BOJIBHBIE,
oOpatumble ¥ HEOOpaTUMbIE, PAaBHOBECHBIE (KBa3HCTATHUYECKHE) M HEPABHOBECHBIE IPOIECCHI.
PaGota paBHOBECHOrO M HEpaBHOBECHOIo IporeccoB. DopMyaMpoBKM BTOPOro Hayaia
TEPMOJMHAMHUKHU. DHTPOIHUS KaK KPUTEPUI HANpaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB U
paBHOBECHs B H30JIMPOBAHHBIX CHUCTEMaX. 3aBUCUMOCTb SHTPOIMM BEIIECTBA OT IAapaMeTpPOB
COCTOSIHMSI (TeMIleparyphbl, AaBiieHUs, oObema). PacueT M3MEHEHMs] SHTPONHUM B Pa3IM4HbIX
npoleccax, CBA3aHHBIX C U3MEHEHUEM COCTOSIHUSA U€aIbHOI0 ra3a, a TAK)KEe YUCTBIX TBEPABIX UIIH
KUJKUX BeulecTB. VI3MeHeHHe SHTPONUU B MPOLIECCE CMELIEHUS MIe€albHbIX ra3oB. 3meHeHue
SHTponuU Npu (a3oBbIX nepexonax. TeroBas Teopema HepHcra, moctynar Ilnanka (Tperbe
Hayajgo TepMoAuHaMuKkH). CTaTUCTHUYECKass MHTEpPIIPEeTallds BTOPOro Hayajga TepPMOJAMHAMUKH,
ypaBHeHue bonbimana-IInanka. Beluncnenne abconmoTHOM SHTponMM BemiecTBa.  Pacuer
M3MEHEHHUS SHTPOIMU B XMMUYECKUX PEaKIUsAX MpPH pa3IMyHbIX TeMieparypax. O0beauHeHHOe
ypaBHeHue | u Il 3akoHOB TepmoauHamuku. OHeprus ['enapmrosbua v 3Heprus ['m60ca kak
KPUTEpUU  HANpPaBIEHHOCTH  MPOLECCOB W  pPaBHOBECUS B  3aKPBITBIX  CHCTEMaX.
XapakrepucTuueckne (yHKIMH. 3aBUCHUMOCTb 3Hepruu ['enmpmrosbua u sHepruu I'm60ca ot
napaMeTpoB cocTosiHUs. TemmepaTypHasi 3aBUCMMOCTh 3Hepruu ['nO0ca BemiectBa ¢ y4yéToM
dazoBeix mepexonoB. Pox dazoBoro mepexoma (mepBbiii, BTOpoOil). YpaBHeHus [ub6ca-
['enpmronbia. Pacuer namMenenuil crannaptHoeix 3Hepruil ['m06ca u ['enpmronplia B XUMHYECKUX
peaKUUsAX MpH PA3TUUHBIX TEMIIEPATYpPax.

CucremMbl NEPEMEHHOTO COCTaBa. XUMHYECKUH MOTEHUIUAI KOMIIOHEHTA CHCTEMBI.
3aBUCHUMOCTh XMMHYECKOIO MOTEHLMANA OT AABJICHUS U TEMIIEpaTypbl. Y CIIOBUS PaBHOBECUS U
CaMOIIPOU3BOJILHOTO IPOTEKAHU IIPOIECCa B CUCTEMaX IEPEMEHHOI0 COCTaBa.

1.3. Xwumnueckoe paBHOBecue. MaTepualibHbIi OaJaHC XMMUYECKOM peakIiH, CTeleHb
IpEeBpalleHUsl, XUMHUYECKas IepeMEHHas. YpaBHEHUE M30TEPMbl XHMHUYECKOW peaKiuu
(m3otepmbl  Bant-T'odda). Xumuueckoe CcpoacTBO. AHAIW3 ypaBHEHHs M30TEpMbl JUIs
orpezieNieHus] HallpaBJIEHNsl CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKOW peakIMU OT JAaHHOTO
UCXOJHOrO (HEpaBHOBECHOIO) COCTOSIHMS. TepMoAMHaMu4ecKass KOHCTaHTa XUMHYECKOIO
paBHOBECHS U SMITUPUYECKHE KOHCTAHTHI XUMHUUeckoro paBHoBecus (Kx, K¢, Kn, Kp), ypaBHeHNS
UX CBSI3U JUISl peakluu B WIealIbHOM ra30Boii cMecu. KoHCTaHTBI paBHOBECHUS ISl TOMOT€HHBIX U
TETEPOreHHBIX PEaKLUi, MICANbHBIX M HEHUJCAIBbHBIX PEAKIMOHHBIX CHCTEM (Ha MpUMeEpax).
CMeleHne XMMUYEeCKOr0 PaBHOBECHsl MpU U3MeHeHuH obriero namienus (T = const) u npu
nobaBieHny B cucteMy uHepTHoro rasa (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTAHTY XMMHUECKOTO PaBHOBECHSI, ypaBHEHUSI U300aphbl U
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M30XO0Pbl XMMHUYECKON peakiuu. BeIBOJ, aHalu3 U MHTETPUPOBAHME HA3BAHHBIX YPaBHEHUN Ha
npuMepe ypaBHEHHs u300apbl. Pacuer cpeiHero u HICTUHHOTO TEIUIOBOTO 3 peKTa XMMUIECKUX
peaxuii U3 3aBUCUMOCTH TEPMOIMHAMUYECKON KOHCTaHThI PABHOBECHS OT TeMmIiepaTypbl. Pacuer
KOHCTAHT PAaBHOBECHS XHMHUYECKUX PEAKIUU M3 CTAaHAAPTHBIX TEPMOJUHAMHUYECKUX (YHKIIHN
BellecTB. Bbluncienrne KOHCTaHT paBHOBECHUS XMMUYECKUX PEAKIMNA MO CIPaBOUYHBIM JaHHBIM O
KOHCTaHTaX PaBHOBECHS PeaKLUi 00pa30BaHMs COSAUHEHHUN U3 TIPOCTHIX BEIIECTB.

Pa3zgen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. @a3oBble mepexoabl W (pa3oBas aAMarpaMMa COCTOSIHHS I OJHOKOMITOHEHTHBIX
cucteM. da3a, KOMIIOHEHT, 4uciIo crerneHerd cBoOoabl. [lpaBuino ¢a3z ['mOOca. [Ipumenenue
npaswia (a3 ['mbOca s aHammsa (Ga3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
JuarpaMma cOCTOSHUSI OJHOKOMIIOHEHTHOM cHCTeMbl, €€ (a3oBble MOJsl, JUHUU U TPOUHBIE
TOYKH, BBIPQXKAIOIINE COOTBETCTBEHHO OJHO(a3HOoe, JByX(a3zHoe U Tpex(a3zHOoe PaBHOBECHSI.
Hacpimennslil nap, TemmnepaTypHasi 3aBUCUMOCTb JaBJIEHUSI HachIllleHHOTO mapa. Kputuueckas
TOYKA, KPUTHYECKOE COCTOSIHHE BEILIECTBA, €ro OCOOCHHOCTH. BBIBOI M aHaIM3 ypaBHEHHS
Knaneiipona. 3aBuCMMOCTh TeMIiepaTypbl IUIaBIEHUSI OT BHEUIHETO JIaBJICHUS, UHTETPUPOBAHUE
ypaBHeHHs1 KitarneiipoHa uisi paBHOBECHSI TBEPAOE TEIO - KUIKOCTh. PaBHOBecHs ¢ ra3oBOM
dazoii, ypasHenue Knaneiipona-Knay3uyca, BBIBOA U HUHTETPUPOBAHUE YPABHEHUS ISl OMIMCAHUS
JVMHAKA WCTApeHUs W CyOJMMAalWu, HWCHONb3yeMble nomymeHus. OmpeneneHue KOOpAWHAT
TPONHOMN TOYKH.

2.2.  Onmnpenenenue TepMOAMHAMUYECKHX (YHKIUK Tmporecca (a3oBOro Imepexoia.
[Tpumenenue ypaBuenus Knanelipona-Knaysuyca nns pacuera u3aMeHEHUs] TEPMOJUHAMUYECKIX
GbyHKIMA 1pu (Ha30BBIX MPEBPANICHHUSIX. B3aMMOCBS3b SHTANBIHN IUIABICHUS, WCIAPCHUS U
BO3T'OHKHU B TPOMHOU TOYKE. DMITMPHUECKOE MPpaBuiio TpyToHa.

Paznen 3. TepmonuHamMuyeckasi TEOpUsi paCTBOPOB.

3.1.  OcHOBBI TepMOJMHAMUKHU pacTBOpoB. [lapumanbHble MOJbHBIE BEITUYHHBI.
Knaccudurarmum pactBopoB. [lapiuansHbie MOJSIpHBIC BeIHUMHBL. YpaBHeHus [ 1b0ca-/{rorema
(BBIBOA W aHaiu3). MeToAbl OINpeAeneHUs] MaplUalbHBIX MOJSPHBIX BEJIHYMH (METOJ
KacaTeJIbHBIX W METOJ OTpe3KoB). OTHOCUTENBHBIC TMapliyaibHBIE MOJISIPHBIC BEIMYMHBI
(mapranbHbIe MOJISIpHBIE GYHKIMH cMetIeHus ). TepMoarnHaMudeckue GyHKITUN CMEIIeHUSI.

3.2. TepMoaMHAMHUYECKOE ONMCAHUE HICATHHBIX U HEHICATBHBIX PAacTBOPOB. M ieabHbIe
(coBeplilieHHBIE) PACTBOPBL. XUMHUYECKUN TOTEHIMAT KOMIIOHEHTa HEaIbHOTO pacTBOpA.
TepMmonuHamMuveckne GYHKIIMA CMEIISHHS TS UCaTbHBIX PacTBOpOB. PaBHOBecHe "HcambHbIN
pactBop-miap", 3akoH Payns, rpaduueckas wuHTepnperanus 3akoHa Paynsa. IlpemensHo
pa30aBIeHHBIE paCTBOPHI, 3aKOH [ eHpH. Y paBHEHNE XMMHUYECKOTO IIOTEHITNANIA I PACTBOPUTEIS
U pacTBOPEHHOTo BemiecTBa. HewupgeanvHble (pealbHbIE) pPACTBOPHI, TMOJOKHUTEIbHBIE U
OTpHIIATENIbHBIE OTKJIOHEHUSI OT HIealbHOCTH (0T 3akoHa Payms). CraHZapTHBIE COCTOSHHS
KOMIIOHEHTOB pacTtBopa. CHMMeTpuYHas M HECUMMETpPUYHAas CHCTEMbl CpaBHeHUs. Pacuer
AKTUBHOCTEH W pPAMOHAIBHBIX KOA()(UIIMEHTOB aKTUBHOCTH KOMIIOHCHTOB pacTBOpa.
TepmonuHamuueckue (QYHKIMKM CMEIICHUS [UIsl HEHWAealdbHBIX pPACTBOPOB. 3aBUCHMOCTH
AKTUBHOCTH ¥ KO (HUITUCHTA aKTUBHOCTA KOMITOHEHTA OT TEMIIEPATyPhI U JTaBIICHUS.

3.3. KomnmuratuBHBIE CBOWCTBA pa30aBICHHBIX PACTBOPOB HEJIETYUHX BEIIECTB B JIETYYEM
pactBoputene. KoymratnBHbIE CBOWCTBa pa30aBICHHBIX PAcTBOPOB HENETYYHX BEIIECTB B
JETYy4YUX pPACTBOPUTENSX (MOHIKEHHE JaBICHHWS HACBHIIIEHHOTO TIapa pacTBOPUTENS Haj
PacTBOPOM IT0 CPABHEHHIO C YACTHIM PACTBOPUTEIIEM, ITOBBIIICHUE TEMIIEPATYPhI Havajia KHUIICHHS
U TIOHWKEHHE TeMIIepaTyphl Hadajla OTBEPACBAaHHS PACTBOPOB, OCMOTHUYECKOE JaBJICHHUE).
DO0y/UTMOCKOIIMYECKass W KPHOCKONHMYECKas KOHCTAHThI PACTBOPUTENA. BBIBOA ypaBHEHWUS,
CBSI3BIBAIOIIETO TIOHMKEHHE TEMIIEpaTyphl Hayala OTBEpJCBaHMs C KOHIIEHTpAlMeWd pacTBOpa.
Ocmoc, 0OcMOTHYECKOE JaBlieHHe, OOpaTHBIM ocMoc. Vcmonp30BaHUE KOJUTUTAaTHBHBIX CBOMCTB
JUTSL  ONIPENIeTICHUs] MOJISIPHOW MAcCChl, CTENEeHHM JUCCOLMAIMM WM CTEIEeHH aCCOIUAINH
PacTBOPEHHOTO BEIIECTRA.

Pa3nen 4. ®azoBble paBHOBECHSI B MHOTOKOMITOHEHTHBIX CUCTEMAX.

4.1. PaBHOBecCHE «KUIKUH PacTBOP - HACHIIIICHHBIH TTap» B IBYXKOMITOHEHTHBIX CUCTEMaX.
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JlnarpaMMBbl «1aBJICHHE-COCTABY, «TEMIIEPATYPA-COCTAB)», «COCTAB Iapa-COCTaB XKUIKOCTH» IS
UJICTbHBIX U HEUJICAIbHBIX pacTBOPOB. [IpuMeHeHne npasuia (a3 K UCCICAOBAHHUIO JHATPAMM.
3akonbl ['n66ca-KonoBanoBa. A3zeoTpomnusi, TepMOJAMHAMUYECKOE YCIOBHE TOYKH a3€0TpOIIa.

IIpaBuno peryara. PU3MKO-XUMHUYECKUE OCHOBBI PA3ICIICHUS KUIAKUX CMECEH METOaMU
MEPETrOHKH U PEKTH(PUKAIIHH.

4.2. PaBHOBecHE «KHJIKOCTh-TBEPAOE» B JIBYXKOMIIOHEHTHBIX CHCTEMaX. TepMUYECKUiA
aHaJIu3, KPUBbIE OXJIAXKICHUSI, NOCTPOCHUE JUATrPAMMBbI IUIABKOCTH IO KPUBBIM OXJIAXICHHUS.
Cucrempl C OrpaHMYEHHONM M HEOTPAaHMUYEHHOM PAacCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM
cocrosiHuu. M3omopdusm. Tumbl TBepAbIX pacTBOpPOB. Jluarpammbl IUIaBKOCTH H30MOPQHO
KPUCTAJUIM3YIOLUXCA ~ BeWEeCTB.  JmarpamMmbl  IUIaBKOCTH  CUCTEM C  OTpaHUYEHHOMU
PacTBOPUMOCTBIO B TBEPJAOM COCTOSHMHM. ODBTEKTHYECKOE M IEPUTEKTUYECKOE DPABHOBECHS.
Omnpenenenue cocraBa HBTEKTUUECKOM >KUJIKOCTH IIOCTPOCHHEM TpEYrojbHUKa TammaHa.
[Tpumenenue npasuna a3 ['mb60ca k uccinenoBanuio Ga3oBbIX PAaBHOBECHIA.

Pa3nes 5. PacTBOpBI 371€KTPOJIUTOB.

5.1 PacTBOpHI ANEKTPOJIUTOB B CTATMUYECKUX YCIOBHSX. TepMOAMHAMUYECKOE OMUCAHHE
CBOMCTB pacTBOPOB AJIEKTPOJUTOB. AKTUBHOCTU U KO3()(PULMEHTH! aKTUBHOCTH 3JIEKTPOJIUTA U
MOHOB B pacTBOpe, CpeJHHEe HOHHbIE KOX(PQOUIMEHTH aKTUBHOCTU. CBs3b aAKTUBHOCTU
AIIEKTPOJINTA CO CPEIHEN MOHHOM aKTMBHOCTHIO M KOHILIEHTpaluei snextponura. MoHHas cuna
pactBopa. [IpaBuno nonHo cuibl. OCHOBHBIE MOJOXKEHUS IEKTPOCTATUUECKONW TEOPUN CUIIBHBIX
atektposinToB  Jlebas-Xrokkens. [lpemenpHbiii 3akoH JleOas-XroKkens, BTOPOE U TPEThE
npUOIMKEHUS TEOPUH, TpadrUecKoe MPeICTaBICHNUE STUX 3aBUCUMOCTEH.

5.2. PacTBOpHI AJIEKTPOIUTOB B JMHAMHYECKUX YCIOBUSX. [[POBOTHUKH 3JEKTPHUECKOTO
toka | u Il pona, moHHAs U ANIEKTPOHHAS TPOBOAUMOCTb. Y ICNIbHASL, MOJISIpHAS U SKBUBaJICHTHAS
AIIEKTPUYECKUE POBOIUMOCTH, B3aUMOCBSI3b MEX/y HUMU. 3aBUCUMOCTb Y/AEIbHON U MOJIIPHON
3JIEKTPUYECKOW MPOBOAUMOCTEM OT KOHILIEHTPALUHU, TEMIIEPAaTypbl U MPUPOJLI PACTBOPUTEIS.
CkopocTh M HOJBUXKHOCTH (aOCOJIOTHAs CKOPOCTb JIBUYKEHHUS) MOHOB. 3aKOH HE3aBUCHUMOIO
IBUKEeHUST MOHOB (3akoH Kombpaymia). IlpenenbHble MONSpHBIE 3IEKTPOMPOBOIHOCTH HOHOB.
OcradeTHbII MEXaHU3M IEPEHOCca JEKTPUYECTBA MOHAMHU THAPOKCOHMS M ruapokcuia. Yucna
IIEPEHOCA MOHOB. JJIEKTPONPOBOJHOCTh PACTBOPOB CHIIBHBIX AJIEKTPOJIMTOB, YPABHEHHE KOPHS
kBajpatHoro (ypaBHeHue Konbpaymia). [IpuMeHeHue TeOpuM CHUJIBHBIX 3JIEKTPOJIUTOB ISt
OOBSICHEHUSI  2JEKTPO(OPETUYECKOTO U PEJIaKCAallMOHHOTO  3(P(EKTOB  CHIKEHHS
ANEKTPONPOBOJHOCTUA. BnusHME T1ONEHd BBICOKOW HANPSHKEHHOCTH W BBICOKOM YaCTOTHI
IIEPEMEHHOTO0  TOKa  HA  JIEKTPONPOBOAHOCTH  PAacTBOpPOB.  METOIMKM  M3MEpEHUs
AIIEKTPONPOBOAHOCTH. KOHIyKTOMETpHUECKO€E ONpe/iesieHNe CTENIEHN U KOHCTaHThI JUCCOLMAIUN
CJIa0bIX AJIEKTPOJIMTOB, TEIJIOTHI, SHTPONMM W HSHepruu [ubOOca mpouecca gUCCOLMALNY,
PacTBOPUMOCTHU MaJIOPACTBOPUMBIX COEAUHEHUI.

Pa3nen 6. DaeKTpOXUMHUYECKHE CUCTEMBI (1IETIN ).

6.1 DJIC wu »drexTpomHble TOTEHIUAIBL. DJIEKTPOXUMHUYECKHE CHCTEMBI (ILIEIH).
Bo3HukHOBEeHHE cKauka MOTEHIMala Ha rpaHule paszaena npoBogHukoB | u Il pona. J[BoitHoi
AIIEKTPUYECKUI CIIOH. DIEKTPOXMMHYECKHH MOTEHLHUal, TajlbBaHU-MOTeHIHan. OOpaTtumsbie
ANIEKTPOABl U OOpaTHMbIE HJIEKTPOXMMHUYECKHE LEMU (AJIEMEHTHI). DIEKTPOJABIKYIIAs CHIIa
raJIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIN 3JEKTPOAHBIA MOTEHIMAN (IIOTEHIUAN B BOJOPOJIHOM
mkane). Cesa3p DJ]C ranpBaHUYECKOM LEMU ¢ 3JIEKTPOJHBIMH MOTeHIanamMu. [IpaBuio 3HakoB
OJC u 37eKTpOAHBIX MOTEHIUAIOB. TepMoAMHAMUYecKas TeOpusl TajJbBaHUUECKUX SBIICHHIL.
BriBon n aHamu3 ypaBHeHuss HepHcra, Belpakaromiero 3asucumoctbs JOJIC ranbBaHMUYECKOTO
JlIeMEHTa OT AaKTHBHOCTEM KOMIIOHEHTOB JJIEKTPOJHOW peakuuu. YpaBHeHue [ubOca-
I'enpMrossia uist 3J1EKTPOXUMUYECKUX cUCTeM. 3aBUcuMOCTh D/]C ranpbBaHMYECKOTO 2JIEMEHTA
ot teMneparypsl. Kiaccudukanus 1eKTpoAoB: 3IEKTPOAbl IEPBOrO U BTOPOTO pojia, Ta30BhIE,
OKHCIINTEIIbHO-BOCCTAHOBUTENIbHBIE. YpaBHEeHHEe HepHcTa A moTeHuuana 3JIeKTPOAOB BCEX
BUJIOB.

6.2. TampBaHMueckHe »3J€MEHTHl. THIBI TalbBAHUYECKUX HIEMEHTOB: XUMHUYECKHE,
KOHIICHTpAIlMOHHbIE, C MepeHocoM, 0Oe3 mnepeHoca. Jnd@y3noHHBIH NOTEHIMAN, MEXaHU3M
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BO3HUKHOBEHUS U METOJIbl €r0 YCTpaHEHMs (CBEJEHUs K MUHMMAIbHOW BenuuuHe). Meroauka
m3Mmepenuss OJIC u  2NeKTpOIHBIX NOTEHIMaNoB. [lpuMeHeHME NOTEHIMOMETpUU Jis
OIpesieNIeHUs] TePMOAMHAMMUYECKMX XapaKTEPUCTUK XHMMHUYECKHUX PpEeaKklHi, MpPOTEKarolUX B
raJlbBAHUYECKON IeMH, KOHCTAHT XMMHYECKOTO0 PAaBHOBECHS, aKTHBHOCTEH M K03(duimeHTon
aKTUBHOCTH 3JIEKTpoauToB, pH pacTBOpoB, MPOM3BEACHUS PACTBOPUMOCTH MaJIOPACTBOPUMBIX
COCIMHEHUN. XMMUYECKUE HCTOYHUKH TOKA.

Paszngen 7. Xumnyeckass KHHETHKA.

7.1. ®opmanbHas KUHETHKA. TepMoaMHaAMUYecKass BO3MOXHOCTb Ipoliecca M €ro
IpaKkTU4ecKas (KMHETHYecKas) ocyllecTBUMOCTh. IIpeaMer m 3agaunm XMMHYECKOH KHHETHKH.
OcHoBHBIE TOHATHUS (POpPMATbHON KMHETHKH: CKOPOCTh XMMHUYECKOH pPeaklnu, MOJIEKYISIPHOCTb,
YacTHBIH W oOmMi mnopsaok. OCHOBHOM IOCTYJNAaT XUMMUYECKOW KHHETUKH, KHHETHYECKOEe
YpaBHEHUE CKOpPOCTH peakuuu. KoHcTaHTa CKOPOCTM XMMMUYECKOM peakluu, pa3MepHOCTb
KOHCTaHTBbl CKOpPOCTH. MeTozipl omnpeaeneHus CcKopocTed xumuueckux peakuuil. I[Ipoctble
(o7eMeHTapHbIE) W CIOXKHBIE peakinuu. KuHeTHKa TMpoCThIX U (QOPManIbHO MPOCTHIX
OJTHOCTOPOHHMX TOMOI€HHbIX peakuuil. Peaknuu mepBoro, BTOPOro M TPETHEro IMOPSAIKOB.
JuddepenunansHas 1 UHTETpajgbHast HOPMBI KHHETUYECKUX YPaBHEHUH, KHHETHUECKIE KPUBBIC.
JluneliHOe Tpe/CTaBIeHUE KMHETHUECKUX KPUBBIX JUIS PEaKLUi pa3IuuHbIX HOpsAKOoB. Bpewms
nonynpespaiieHus. Peakuun HyneBoro mnopsiaka. Meton wus30ObiTka (u3omsiuuu) OcTBanbaa
OIpEe/IeIeHUs] YaCTHBIX MOPAJKOB IO COOTBETCTBYIOIIEMY peareHty. [uddepeHnyanbabie u
MHTETPAJIbHBIE METOJbl ONpPENENICHUs NOopsaKa peakuuu. Pa3nuune KOHIEHTPalMOHHOIO U
BpPEMEHHOT 0 1opsaKoB. CiaoxHble peakiuuu. [IpuHImn He3aBUCUMOT0 IPOTEKaHUS JIEMEHTapHBIX
peaknmii. OOpatumble W TapaielibHbIe peakiuu mepBoro mnopsaka. uddepenunansabie
ypaBHEHUs1, OIUCHIBAIOLINE CKOPOCTH 3TUX PEAKLUil, UX UHTerpupoBaHue. Kunetnueckue KpuBble
JUISL K&KJIOTO U3 pearupyroiux BeuiecTB. [locnenoBarenbuble peakuuu 1-ro nopsanka. Cucrema
TuddepeHnanbHbIX ypaBHEHNUH, ONMCHIBAIOIIUMX KUHETUKY I10CJEI0BATEIbHBIX pEaKIUi.
Kunernueckue ypaBHEHUS M KMHETUYECKHE KpPUBBIE JJI BCEX YYAaCTHUKOB peakuuu. Bpems
JOCTMDKEHUSI MaKCHUMAaJbHOM KOHLIEHTpAlMKM IPOMEXKYTOUHOIO BEIIECTBA. 3aBUCHUMOCTb
MaKCUMaJIbHOM KOHIIEHTpAllMM TMPOMEKYTOUHOTO BELIECTBA OT COOTHOIIEHUS KOHCTAaHT
CKOPOCTEH OTAEIBbHBIX CTaIUI MOCIEeN0BaTEIbHON peakuuu. [[puHIMN IMMUTHPYIOIIEH CTaaun
MOCTIeI0BAaTeIbHOM  XuMu4eckod — peakuuu.  CTalMOHApHbBIM ~ peXHM  MPOTEKAHUs
NOCIIEIOBAaTENbHBIX peakluil. MeTo/1 KBa3UCTallMOHAPHBIX KOHIIEHTpALUii, 00J1acTh MPUMEHEHHMSL.
BnusHue TemmepaTypbl Ha CKOpPOCTh XMMHUYECKOW peakluu, MpUOIMKEHHOE MpaBuwiio BaHT-
['opda. YpaBuenue Appenunyca B auddepeHunanbHoi 1 nHTEerpansHoi hopme. DddexTruBHas
SHEpPrusl aKTUBALMU U TPEAIKCIIOHEHIIUAIbHBII MHOXKUTEIb, METOAbl WX ONpeAeNeHUs U3
HKCIEPUMEHTAIIBHBIX IaHHBIX.

7.2. Teopuu xumuveckoil kuHeTHKH. Teopus akTuBHBIX (OnHapHBIX) coyaapenuit (TAC).
CKopocTp peaklMM KaK YHCJIO CTOJIKHOBEHHMH AKTUBHBIX MOJIEKYJ B E€IUHUI]y BPEMEHH.
Koncranra ckopoctu OumMosnekynsipHoi peakiu. Ou3nueckuil cMbICH TPEeA3KCIIOHEHIIMATIBHOTO
MHOKUTENII U DHEPIrMU aKTUBALMM B paMKax TEOPUM AKTUBHBIX coynapeHuid. Crepuueckuil
(dakTop, HEOOXOIMMOCTh €r0 BBEACHMSI B KMHETUYECKOE ypaBHEHHE peakuuu. JoCTOMHCTBa U
HEJO0CTaTKU TEOPUHU aKTUBHBIX COyAapeHU. MexaHu3M MOHOMOJIEKYJISPHBIX Fa30BbIX PEAKLUI B
pamkax TAC, cxema JlmHgemana. McronkoBaHWe  NpPHYMH — HM3MEHEHUS  ITOpsJIKa
MOHOMOJIEKYJIIPHOM pEakUuu TpU W3MEHEHUHU JAaBlieHUs. Teopus INEepEXOJHOT0 COCTOSHHUS
(axtuBupoBanHoro komiuiekca) (TIIC wiu TAK). OcuoBubie nonoxenus: TIIC, kunetnueckas
cxema peakuuu. [IoBepXHOCTh MOTEHLIMAIBHON SHEPrUH, KOOPAWHATA PEAKIUH, IIyTh PEAKLUH.
AKTHUBHUPOBAHHBIN KOMITJIEKC M €T0 CBOMCTBA, NCTUHHAS dHEprus aktuauuu. CKOpOCTh peakluy,
CKOpPOCTh paclaja aKTUBUPOBAHHOTO KOMIUIEKCAa (CKOPOCTh €ro TPOXOXKICHUS 4epes
noTeHIuaNbHbIi Oapbep). KBasurepmoaunamuueckass ¢opma ypaBHenus TIIC, surtanpmus u
DHTPOIUS AKTHBAllUM, TPAHCMUCCUOHHBIA Kod(pduuueHT. CBs3b HHTAIBIUM aKTUBALUH C
3¢ (HEeKTUBHOM (IKCTIEPUMEHTATILHOM ) SHEPTUEH aKTUBAIUH.

7.3. ®oTtoxuMHYeCKHE M LenHble peaknuuu. POTOXMMUYECKHE PEaKIMU, MepBUYHBIC
U BTOpHYHBIE QoToxumuueckue mnpoueccel. Doroaucconuanus u Gortonaus. Poropusnueckue
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(le3aKTUBALIMOHHBIE) MPOIIECChl MPU MOTJIOMIEHUH W3TydeHHs. 3akoHbl ¢oroxumuu: ['porryca-
Hpenepa u Dinmreitna-llTapka. KBantoBsiii Beixoa. KuHeTnka mporeccoB, MPOUCXOASIINX C
yuactueM  (oToBO30YkaAeHHbIX  Monekyin. Cencubunmzatopsl, CeHCHOMIN3UPOBAHHBIC
doroxumuueckue peakiuu. OCHOBHBIE pa3iuuus peakiuii ¢ (POTOXUMHUYECKUM U TEPMHUUCCKUM
uHuuupoBanueM. dotoxumuueckue npoueccsl B armocdepe, ¢orocuntes. LlenHsie peakiuu.
[Tpumepsl peakiuii, MPOTEKAIIUX MO IEMHOMY MeXaHu3My. OCOOEHHOCTH U OCHOBHBIE CTaJIUU
HEMHBIX peakiuil. MexaHu3Mbl 3apOoXKIACHUS, pa3BUTHSA W OOphIBa Ienei. JIMHEHHBIH W
KBa/IpaTUYHBIA OOpBIB 1ienei. 3BeHO Liemnu, /UIMHA Lend. Hepa3BeTBlieHHbIE U Pa3BETBICHHBIC
LenHple peakuud. KuHeTuka Hepa3BETBIEHHBIX LENHbIX peakuuil. Craauum pa3BETBICHHOU
[EMHON peakiuu. BeposTHOCTh 0OpbIBa U pa3BETBICHUS IIeTH. Pa3BUTHE pPa3BETBICHHBIX IICTTHBIX
peakuuii BO BpPEMEHHU, CTAllMOHAPHBI M HECTAUMOHAPHBIA PEXKHMbl TEUEHUS pPEaKIUH.
IIpenenbHble  sBICHUS B DPA3BETBIEHHBIX peakuusax. HIKHUH W BEpXHHHM IIPEEIb
BOCIJIaMEHEeHHUsI (B3pbIBa) LIEeMHOM peakiuu. [loinyocTpoB BocIiaMeHeHusl.

Pa3nen 8. Karanus.

['omoreHHbli W TEeTEpOreHHbIM KaTanu3. ABTOKaraiu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIMTUYECKUX peakuuii. BiusHue katanmuzaTopa Ha TEPMOIMHAMUYECKUE U KHUHETHUECKHE
XapaKTEPUCTUKH  XUMHUYECKUX  peakuuil.  CeNeKTUBHOCTb  JCHCTBUSL  KaTalu3aTopa.
Karanmutuyeckass akTUBHOCTb, YJENIbHAs KaTalUTHUECKas aKTUBHOCTb. [ OMOTEHHBIM KaTayus.
CiuTHBIM U pa3lenbHbIA MEXAHU3MBbl KAaTAIUTHUYECKUX PEAKIHUI, SHEPreTUUYEeCKUE AruarpaMMbl
B3aMMOJICHCTBUS PEareHTOB ¢ KaTaim3aropoMm. OOmwmii u cnenuduueckuil KUCIO0THO-OCHOBHBIN
kartanu3. OddexkTuBHAsS KOHCTAHTAa CKOPOCTH pEAKIMH, KaTaJu3upyeMOoW BeLIECTBAMHU C
KHCJIIOTHO-OCHOBHBIMU ~ CBOMCTBaMHU. KaTaquTH4yecKue KOHCTAHThl CKOPOCTH  PEAKIUH.
I'ereporennslil karanus. CKOPOCTh FeTEPOreHHO-KaTaJTUTHUECKOW peaklMK. TUIbl TeTepOreHHbIX
KaTaau3aTopoB. 3aKOH JCHCTBYIOIIMX TMOBEpXHOCTe. Ponb amcopOruum B reTeporeHHOM
nporecce. KuHeTnka rereporeHHO-KaTaluTUYeCKUX PEeakiuil, He JTUMHTUPYEMBIX TUdy3Uei.
OtpaBiieHre KaTaau3aTopos.

4.00beM yueOHOH THCIUILTHHBI

Cemectp
Bcero
N 4 5
Bun yueGHol paboThI Y Y Y
3E Kaj. 3E Kaj. 3E Kaj.
q. T, T,
OO611ast Tpy10€MKOCTb TUCITUTITHHBI 14 504 7 252 7 252

KonrTakTHas padora — ayiuTopHbBIE 5,34 192 2,67 96 2,67 96

3aHSATHSA:
Jlekiuu 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JIabopatopusbie padoTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesqibHas padora 4.66 240 2,33 120 2,33 120
Buabi koHTpOISI:

IK3aMeH 2 72 1 36 1 36
KonTakTHast paboTa — IMPOMEKYTOTHAS 0.8 0.4 0.4
aTTeCcTaIus 2 1 1
[ToaroroBka K sK3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIA: JK3aMeH JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl TUCHMILITAHBI
«Kosnonanasi xuMus»
1 Heas aucuMmaMHbl — npuoOpeTeHrne o0ydarommMucs 0a30BbIX 3HaHUM B oOjacTu
TEPMOJMHAMHKHN TIOBEPXHOCTHBIX SIBJIEHUI U CBOMCTB JIHUCIEPCHBIX CUCTEM U MOJTYyYEHHE YMEHUM
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B YaCTH WCIOJIb30BAHMSA JTUX 3HAHUU IPU HCCICIOBAaHWM, NPOCKTHUPOBAHMHM U CO3JaHHUU
pEabHBIX CUCTEM, SIBIISIFOIIUXCS B OOJIBIIMHCTBE CITY4aeB JUCIIEPCHBIMHU.

2 B pe3yabTaTe udydeHus TUCHUIIMHBI 00yYaIO M ACS 10JIKEeH:

Obnadams caeqyOUMMA KOMIIETCHIUSAMH U UHAMKAaTopamMu ux aoctwxenus: OIIK-1.4,
OIIK-1.8, OIIK-1.11.

3uams:

- TPU3HAKU OOBEKTOB KOJUIOUAHON XUMUM U UX KJIACCU(PUKALUIO.

- OCHOBHbIE TIOHATUS M COOTHOLICHHS TEPMOJMHAMHUKU IIOBEPXHOCTHBIX SBJICHUM
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CIIOS; aAre3us, CMauMBaHUE U PACTEKAHUE >KUIAKOCTEH;
JUCTIEPCHOCTh M TEPMOAMHAMHUYECKHE CBOMCTBA TeJ; aJCOpOLUs Ta30B U MApoB, afcOpOIHs U3
PacTBOpOB).

- OCHOBHBIE TEOPHH (PU3HUYECKOH aCOPOIIHH.

- OCHOBHBIC IPEICTABJICHHA O CTPOCHHUM JIBOMHOIO IEKTPUYECKOIO CJIOS; IPUPOLY
AJIEKTPOKMHETUYECKOTO TOTEHIIMAJIA; OCHOBHBIE AJIEKTPOKUHETUYECKHUE SIBJICHMSL.

- ycnoBHA NpUMEHMMOCTH 3akoHa CTokca; 3akoH OWHmTEHHa — CMOJIyXOBCKOIO,
TUIICOMETpUYECKOe ypaBHeHHue Jlamaca.

- NPUPOAY CEIMMEHTALMOHHOW M arperaTMBHOM YCTOMYHMBOCTH; OCHOBHBIC CBOMCTBA
pactBopoB [IAB kak nMO(QUIBHBIX cHCTEM; OCHOBHBIE MosoxeHus teopur JJJIPO; npuuuHsl 1
0COOEHHOCTH OBICTPOM M MEUIEHHOM KOaryJjsliH, KOHUEHTPALMOHHOW M HeHTpaau3allOHHOM
KOAryJsiLUH.

- THUIBI CTPYKTYP, BO3HUKAIOIIME B JIUCIEPCHBIX CUCTEMaX, MPUYUHBI U YCIOBHS HX
00pa30oBaHus; KJIACCU(PHUKAIMIO TUCTIEPCHBIX CUCTEM 110 UX PEOJIOTHUECKUM CBOHCTBAM.

Ymems:

- paccUYMTHIBAThH MapaMeTPbl, KOTOPHIMH XapaKTEPU3YIOT TUCIIEPCHOCTD.

- TPOBOJUTH PACUETHI C HCIOJIH30BAHMEM OCHOBHBIX COOTHOIIECHHWU TEPMOJMHAMHUKHI
MOBEPXHOCTHBIX SBJICHUIA.

- paccUMTHIBATH OCHOBHBIC XaPAKTEPUCTUKHU ITOPUCTON CTPYKTYPHI.

- paccuuMThiBaThb  BEIMYMHY  JJIEKTPOKMHETHYECKOrO  MOTEHIMana 10  JIaHHBIM
3JIEKTPOOCMOCa U AIeKTpodopesa.

- paccuuThIBaTh MHTETPAIbHYIO U NupdepeHInanbHyl0 KpUBbIE paclpeaeeHUs] YaCTHII
0 pa3Mepam.

- paccuuThIBaThb M AHAJIMU3UPOBATH MOTEHUHUAIbHBIE KPUBBIE MApHOTO B3aUMOACHCTBUS
YaCTHII.

PacCUMTHIBATH U U3MEPATDH BA3ZKOCTh JUCHIEPCHBIX CUCTEM.

Braoemy:

- MPEACTABICHUSMH O POJIM IOBEPXHOCTHBIX SBJICHHUM U IUCIIEPCHBIX CUCTEM B TEXHUKE U
MIPUPOJIE.

- METOAaMH U3MEPEHUs TOBEPXHOCTHOTO HATSHKEHUS, KPaeBOro yria.

- 3HAHUSMHU O METOJIaX U3MEPEHUSI AZICOPOINH U YACIBHON MTOBEPXHOCTH.

- 3HaHUSMU 00 YCTIOBHSIX MPUMEHUMOCTH ypaBHeHH [ enbpmronbiia — CMOTYXOBCKOTO;

- METOJaMH OTIPEIEIICHHS JIEKTPOKMHETHIECKOTO TTOTCHIIUANIA.

- METOJOM CEJMMEHTAlIMOHHOT O aHaJIN3a.

- METOJIaMH OTIPEACIICHUSI KPUTHIECKOU KOHIICHTPAIIUK MHIISIITIO00pa30BaHMS;

- METO/IaMU UCCJIEI0BaHUSI KHHETUKH KOAryJISLIUH.

- METOJaMH U3MEPEHHS U aHAJIN3a KPUBBIX TCUCHHUSI.

3 Kparkoe conep:xkaHue TUCHUILIHHBI

Paznen 1. [Ipenmer u npusHaku 0OBEKTOB KOJUIOMJIHOW XWMHH.

KonnongHass xuMusi - Hayka O MOBEPXHOCTHBIX SIBIEHUSX M JIUCIIEPCHBIX CUCTEMaX.
OCHOBHBIE TIOBEPXHOCTHBIC SIBJICHUS: aJre3us M CMauMBaHHE, KalWUISIPHOCTb, aAcopOIms,
ANIEKTPUUECKUE SIBICHUSI Ha TMOBEPXHOCTAX M Jp. OCHOBHbIE MPHU3HAKHU JHUCIIEPCHBIX CUCTEM -
TETEPOTCHHOCTh U JIMCTIIEPCHOCTD; TIOBEPXHOCTHAS DHEPTHUS, KOJIHMYECTBEHHBIE XaPAKTEPUCTUKHI
mucnepcHoctd.  Knaccudukaiivs — AWCHOEPCHBIX CHCTEM IO  arperaTHOMYy — COCTOSIHHIO
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nucriepcHo (a3el U aucnepcuoHHOM cpeapl. Knaccudukaius cBOOOTHOINUCIIEPCHBIX CHUCTEM
[I0 pa3sMepaM 4YacTUL[ M II0 B3aMMOJECHCTBUIO MEXIY IUCIIEPCUOHHOM CpEeNOW U JUCIIEPCHOU
¢azoii. Posib MOBEPXHOCTHBIX SIBJICHUH W JUCIEPCHBIX CHCTEM B MPUPOJIC, MPOMBIIIICHHOCTH
1, B YaCTHOCTH, XUMHUUYECKON TCXHOJIOTHU.

Pa3nen 2. TepMomHaMyKa TOBEPXHOCTHBIX SIBJICHUM.

OOmas xapakTepuCTHKa MOBEPXHOCTHON SHeprun. lloBepXHOCTHAsE dHeprust B oOIem
ypaBHeHUH 1-rO0 W 2-r0 Hayayn TepMoaAMHAMUKH. [ToBEpXHOCTHOE HATsHKEHHE KaK Mepa SHEpPrUHu
['u66ca mexdaznoit moBepxHOCTH. [IOBEpXHOCTHOE HATSHKCHHE - XapaKTEPUCTUKA TPUPOIBI
conpukacaronxcs a3 u ux BzauMojeicTBus. CBOHCTBA MOBEPXHOCTEH KUIKUX U TBEPIBIX TEIl.
VYpasnenue I'n60ca-I"enpmrosnbua uisi BHyTpEHHEN YAEIbHON OBEPXHOCTHOM YHEPTUHU (ITOJIHOM
MOBEPXHOCTHON SHEPruu). 3aBUCUMOCTh SHEPreTUUYECKUX I1apaMETPOB TOBEPXHOCTH OT
Temneparypsl. [Iporeccsl caMONIPOU3BOIBLHOTO YMEHBIIICHHUS TOBEPXHOCTHON SHEPTHH.

AncopOrust 1 TOBEPXHOCTHOE HaTshKeHUE. CBsI3b BETUYMHBI aJICOPOITMU C TTapaMeTpaMu
CUCTeMBI: HW30TepMa, U30NMKHA W wH30cTepa ajxcopOmuu. Merox wu30bITKOB ['HOOCa.
dyHaMeHTaapHOe aacopOrmonHoe ypaBHeHue [mO0ca. ['mbOcoBckas amcopOums. YacTHoe
BbIpakeHHE ypaBHeHUs [mOOca. I[loBEpXHOCTHO-aKTUBHBIE H IOBEPXHOCTHO-WHAKTUBHBIC
BEIISCTBA.

Anres3us, cMayMBaHWE W pAacTEKaHUE >KUIKOCTeH. Anaresus u koresus. I[lpupoma cui
Mex(da3Horo B3auMoieicTBus. Y paBHeHue [ronpe 1 padoThl aare3nn. CMayrBaHUE M KPACBOM
yroi. 3akoH FOnra. CBs3b paboThl aare3uu ¢ KpaebIM yriioM (ypaBHeHue /[lrorpe-lOwnra).

JInopwibHele U TMO(GOOHBIE MOBEPXHOCTH. MeTOJbl ONpEAECHUs KpPAeBbIX YIJIOB.
Bnusinue nosepxHocTHO-akTUBHBIX BellecTB (IIAB) Ha cmauuBanume. Pactekanue >xuakocrtei.
Koadpdunuent pacrekanus mno [apkuncy. Dddext Mapanronu. MexdaszHoe HaTsSKEHHE Ha
IPaHULIE MEXAY B3aMMHO-HACBHIIIEHHBIMU JKUIKOCTAMU M IpaBwio AHTOHOBa. IlpakTnueckoe
3HAYEHUE aATe€3UH, CMAaYMBaHMsI U PACTEKAHUS.

JlucriepcHOCT, M TePMOJMHAMHYECKUE CcBoWcTBa Ten. [lpaBuno ¢a3 [ubbca wu
JUCIIEPCHOCTb. BilnsiHMEe KPUBHU3HBI IMOBEPXHOCTH HAa BHYTPEHHEE JAaBieHHE Tel (ypaBHEHHE
Jlannaca). [ToBepxHocTHast aHeprus U paBHoBecHbIE (hopmbl Ten. [Ipuniun ['n66ca-Kropu. 3akon
Bynbda. Kanwispusle senenus (ypaBHeHue JKiopeHa), UX pojib B HPUPOJAE U TEXHOJIOTHH.
MeTtoapl ompeneneHus MOBEPXHOCTHOTO HATSHKEHHSA. 3aBUCUMOCTh TEPMOJMHAMHUYECKOU
PEaKIMOHHOM clTOCOOHOCTH OT UcHepcHOCTU. Y paBHeHHne KenbBuHa. BiusHue aqucnepcHoCTH Ha
pacTBOPUMOCTb, KOHCTAHTY pAaBHOBECHSI XHMHYECKOM peakluu, TemIepaTrypy (a3oBoro
nepexosa.

[Tonyuenue nucnepcHbIx cucteM. Metozp!l nucneprupoBanus. Y paBHeHue PeOunaepa st
paboThl IucHeprupoBaHus. AICOPOLMOHHOE MOHMKeHHe mpouHocTH (dhdexkt Pebunnepa).
['omoreHnHast u rereporeHHas KoHieHcauus. MeractabunbHoe cocrostHue. JHeprus [nb6ca
00pa3oBaHus 3apoblilia HOBOW (a3bl, KpUTUUECKUI paanyc 3apoablia. J[Be craaun o0pa3oBaHMs
HOBOHM (ha3pl. CBsi3b KMHETHMKU OOpa30BaHHs HOBOW (a3bl C TEPECHINICHHEM. YTPaBICHHUE
JUCIIEPCHOCTBIO TIPU TOMOTE€HHOW KoHAeHcauuu. IIpuMepsl mosydeHHs AMCIEPCHBIX CUCTEM
MeToaMH (PU3NYECKON U XMMUUYECKON KOH/IEHCAI1H.

Pazgen 3. AncopOumonHble paBHOBecus. Kiaccudukanus MexaHM3MOB aacopOIHu
(pusnueckas  amgcopOrusi, xeMocopOMs W HMOHOOOMeHHast  ancopOmusi).  [Ipupona
a71copOLMOHHBIX cril. OCOOEHHOCTH COCTaBIISIIONIMX cuil BaH-nep-Baanbsca (OpHeHTallMOHHBIX,
MHAYKUMOHHBIX U JHUCIEPCUOHHBIX) MPH aAcOpOIUH. YpaBHEHHE AJIs MOTEHLUUAIbHON SHEprun
B3aMMOJEHCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TENA.

AncopOuust ra3oB M MapoB HAa OJHOPOAHOM MOBEPXHOCTH. 3aKoH ['eHpu. YpaBHeHHE
U30T€PMBl MOHOMOJIEKYJISIpHON ajicopOuun Jlenrmiopa u ero ananu3. OmnpeesneHre KOHCTAHT
3TOro ypaBHeHusi (JiuHeiHast popma ypaBHeHus Jlenrmiopa). Ypasaenue @peiingmmxa. Teopus
HOJMMOJIEKYJISIpHON afcopbumu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHEe H30TE€pPMBI
azcopOmuu, ero ananus. JIunerinas popma ypasHeHust bOT u pacuer ero koncrant. OnpenencHue
yAeNIbHOM oBepXHOCTH MeTo1oM BOT.

AncopOuus ra3oB U MapoB Ha MOPUCTHIX MaTepuanax. KomuuecTBeHHbIE XapaKTEPUCTUKH
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MOPUCTHIX MarepuajoB. llopucTeie Tenma KOPHMYCKYJISPHOW, KPHUCTAUIMUECKOW H TyOuyaTou
CTPYKTYpBI, MeTo/bl uxX nonydeHus. Kmaccudukanus nop no JJyOMHMHY U ee B3aMMOCBSI3b C
TEOPUAMH aJICOPOLIUH.

Teopus xanmmspHON KoHAeHcanuu. KanuuisspHo-KOHIeHCAaMOHHbIN rucrepesuc. Pacuer
UHTErpalbHON M Au¢¢depeHuanbHOM KpUBBIX pacnpezeneHus o0beMa Iop IO pa3Mepam.
Ocobennocty ancopOuu Ha MHUKpoOHopucThIXMaTepuanax. llorennuansaas teopus [lomsHu.
ANCOpOLMOHHBIN NOoTeHIMaNn.  XapakTepucTHueckas Kpusas —ajcopbuuu.  TemmeparypHas
MHBapUAHTHOCTb M aQPUHHOCTH XaAPAKTEPHUCTUUECKUX KpUBBIX. (OOOOIIEHHOE ypaBHEHHUE
teopun JlyOuHuMHa OOBEMHOrO 3allOJHEHUS MMKPOIIOpP, YacTHbIE CIydal 3TOr0 ypPaBHEHMS
(ypaBuenue JlyOunuHa-PamymikeBuda). AjcopOuus Ta30B H  [apoB B XUMHYECKOU
TEXHOJIOTUH.

AncopOnust MOBEpXHOCTHO-aKTHBHBIX BellecTB. Bnusnue ctpoenust monekyn IIAB na
IIOBEPXHOCTHYIO ~aKTUBHOCTb, mpaBwio Jlrokino-TpayGe. 3aBUCUMOCTb HOBEPXHOCTHOTO
HATSDKEHHsI OT COCTaBa pacTBOpa IMpHU COONMIOACHUHM 3akoHa I'eHpu M ypaBHeHHs JleHrmropa.
VpaBHenue IlumkoBckoro. YpaBHEHHS — COCTOSHHUS — ra3000pa3HbIX  [TOBEPXHOCTHBIX
(ancopOIMOHHBIX) TUIEHOK. THITBI TOBEPXHOCTHBIX TUICHOK M ONpENIEICHUEe MX XapaKTEPUCTHK.
Becsl Jlenrmiopa. ®akTopsl, ONpeesione arperaTHoe COCTOSIHUE aICOPOLMOHHBIX IUIEHOK.
Omnpenenenue cTpoeHus acopOLIMOHHOrO CI0s U pa3MepoB Mosiekyn [TAB.

Pazgen 4. Dnekrpuueckue sBI€HHUs Ha TOBEPXHOCTH

JBoitHoil snekrpuyeckuit ciont ([13C), mexanuszmbl obpazoBanus J[IC. CooTHoleHUs
MEXY JIEKTPUYECKUM MOTEHIMAIOM U MOBEPXHOCTHBIM HaTsDKeHHeM (ypaBHeHMs Jlunmnmana).
DNeKTpOKaUIIpHbIE KpUBBIE U onpezeneHue napamerpos J{9C 1o 3TUM KPUBBIM.

O6mue npeacrapnenus o Teopusix crpoenust J2C. Teopus I'yu — Uenmena. YpaBHeHue
[Tyaccona-bonbumana mis nuddysnoit yactu JI9C u ero pemenune. Tommuua auddysHoro ciost
U BIUSHME Ha Hee pa3nuuHbIX (pakropoB. [IBoiHON 3nexkTpuueckuil cioi mo teopuun LlrtepHa,
nepesapsiaka nopepxHoctu. [Ipumepsr oopazoanus [I2C. Mutiemibl ¥ X CTpOSHHE.

Yerplpe BUJA 3NEKTPOKUHETUYECKUX SIBICHUHA. DJIEKTPOKMHETHYECKHHM IMOTEHIHAl U
BJIMSHUE HAa HEro pa3inyHbIX (akTopoB. YpaBHeHue [enbMrosnbia-CMOITyXOBCKOTO ISt
CKOpPOCTH IepeHoca IMpH 3JIeKTpoocMoce U aekTpodopese. DhekTrl, He yUUThIBa€MbIE 3TUM
ypaBHEHHEM  (TIOBEPXHOCTHasi  HPOBOAMMOCTb,  JJIEKTPO(OPETUUECKOE  TOPMOKEHUE,
penakcaiiMoHHbIN 3 dekT). [IpakTryeckoe UCcrob30BaHUE FTEKTPOKUHETUYECKUX SIBICHHH.

Pa3nea 5. Kunernueckue cBoiicTBa IUCHEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAlIMOHHOIO aHanu3a. CBsA3b CKOPOCTH OC&XKIEHUS 4YacTHIl C UX
pasmepom. YcnoBus coomoaeHus 3akona Crokca. CeIMMEHTAIIMOHHBIN aHAJIA3 TTOJIUIMCTIEPCHBIX
cucreM. KpuBasg ceaumenranuu. KpuBble pacrnpeneiacHus 4YacTHL] 10 paauycaM.
OKCrepuMEHTAJIbHBIE METObI B CEAUMEHTALIMOHHOM aHAJIN3E.

MornekynsapHO-KUHETHYECKass TpHpoJa OpOyHOBCKOTO JBIMKEHHUS. CBsA3b MEXIy
CPEIHEKBAJPAaTUYHbIM CIBUIOM YacTUI] U KodpduiueHtoMm audpdy3uu (3akoH ODHHIITEHHa-
CMONTyXOBCKOr0). OKCHepUMEHTalbHas IMpOBepKa 3akoHa OiHmTeltHa-CMOITyXOBCKOTO.
CnenctBus u3 Teopuu OpOyHOBCKOTO ABHXKeHHs. CenuMeHTaluoHHO-Iu((y3MOHHOE paBHOBECHE,
THIICOMETPUYECKHH 3aKOH. CeIMMEHTALMOHHAs YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Pa3nen 6. ArperarnBHasi yCTOWIHBOCTD M KOATYJISIIHSI TUCTIEPCHBIX CUCTEM

OOmue BONPOCHI  YCTOMUMBOCTH — AMCHEpCHBIX cucteM. CenuMeHTallMOHHAs U
arperatuBHasi ycToH4uBOCTH cucteM. JInopunbHbie 1 110pOOHbBIE CUCTEMBL: CAMOIIPOU3BOILHOE
o0pa3oBaHUe OIHUX U HEOOXOUMOCTD cTabmim3anuu apyrux. Kpurepuit muoduinbHOCTH cucTeM
no Pebunnepy-1lykuny.

JInopunbHble gucnepcHele  cucTeMbl.  Knaccupukamms W o0mas — XapakTepHCTHKa
HOBEPXHOCTHO-aKTUBHBIXBEIIECTB. TepMOUMHAMUKA M MEXaHU3M MullesiooopasoBanus. CtpoeHue
munemn ITAB. ComoOuwnmmzanus. OcHOBHblE (akTOpbl, BIMAIONME HA KPUTHUECKYIO
KoHIIeHTpanuio mutemiooopasosanusa (KKM). Meroast onpenenenus KKM. Ilpumenenue [TAB.

JInopoOHbIe aucriepcHble CUCTEMBl. DaKTOpbl YCTOWYMBOCTH JHO(MOOHBIX CHCTEM.
brictpas u mennennas koaryssus. Kuneruka xoarynsuuu no CMmonyxoBckomy. Onpenenenue
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CKOPOCTH U BPEMEHH MOJIOBUHHON KOATyJSIIMK. 3aBUCUMOCTh YHCiIa YAaCTHIL PA3HOTO MOPSIKA OT

BpPEMEHU.
OcHoBHbIe mOJNOXKeHUsT Teopun Jlepsruna, Jlanmay, ®epses, OnepOeka (JIDO).
PacknunuBaroniee faBieHUWE UM €r0  COCTaBISAIOIIME. OHEPIrUs  BJIEKTPOCTaTUYECKOTO

OTTaJKUBAaHUS TpU B3aUMOJCHCTBUU cnabo3apsbKeHHBIX ToBepxHOcTed. Cuilbl M dHEprus
nputspkenus.  OOmiee ypaBHEHUE [Jisi HSHEPTrUU  B3aUMOJCHCTBUS JUCIEPCHBIX YaCTHIIL.
[ToreHumanbHble KpUBBIE B3aUMOJICHCTBHS YaCTUI[ B HMOHOCTAOMIM3MPOBAHHBIX JUCIEPCHBIX
cucremax. lloTeHIMaNBHBIA Oaphep M €ro 3aBUCHUMOCTh OT TOJIIMHBI JTU(GGY3HOTO CIOSL.
Koarynsuusa B mepBoM M BTOPOM MHMHMMyMax. HelTpanuzannoHHas M KOHLEHTPallMOHHAS
koarynsinusa. I[lopor Owictpoit koarymsuuu. IlpaBuno Ilyneue-I'apau. 3akon [lepsruna.
Crabunuzamusi TUCIEPCHBIX CHCTEM BBICOKOMOJICKYJsipHbIMEH coenuHenusmu (BMC) u ITAB.
MeTopl  OYUCTKH TPOMBIIIICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHBIE Ha W3MCHEHHUH
arperaTUBHOM U CEJUMEHTAIMOHHON YCTOMUNBOCTH JUCIIEPCHBIX CUCTEM.

Pa3nen 7. CtpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHHUECKHE CBOMCTBA TUCIIEPCHBIX

Cucrewm.

Tunel  CTPyKTYp, O0Opa3ymoOIIUXCS B arperaTMBHO-yCTOWYMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JIUCHEPCHBIX cucrteMax. JKUIKOKPUCTAIUIMYECKOE COCTOSIHUE arperaTuBHO-
YCTOMYMBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMUYUBBHIX (JIMOPOOHBIX)
JICTIEPCHBIX CUCTEMax. B3auMOCBSI3b MEXIy BHUIOM NOTEHUMAJIbHONM KPUBOW B3aWMOJICHCTBUS
yactul (o teopuu JJIDO) u TUIIOM BO3HHUKAOMIUX CTPYKTYp. KoarynsaunoHHO-THKCOTPOIHBIE
U KOHJICHCALIMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYphl. [lepexox OmHUX CTPyKTyp B Jpyrue.
Teopus ctpykTypooOpazoBanus (pU3MKO-XMMHUECKas MEXaHHKa) KaK OCHOBA MOJTYYEHHS HOBBIX
MaTepHUaJIOB.

Peonornueckuii Meton wucciaeqoBaHUS AUCIEPCHBIX cucTteM. OCHOBHbIE MOHATUSA U
UJCAIbHBIE 3aKOHBl peoJIOTMH. MOJEenUpoBaHUE PEOJIOTMYECKUX CBOWCTB Tel. Mogenb
Makcsenna, moaeib KenpBuna-doiirra, Monens buarama.

Knaccudukanusi JUCHEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXAHHYECKUM CBOWMCTBAM.
HprOTOHOBCKHME M HEHBIOTOHOBCKHE KUIAKOCTU. [IceBonnacTuyeckue u QunaTaHTHBIC JKUIKOCTH
U TBEpA00Opa3Hble Tena. BS3KOCTh KUIKWX arperaTMBHO YCTOWYUBBIX JIUCIIEPCHBIX CHUCTEM.
VYpaBuenus Oiinintelina, Illtayaunrepa, Mapka-Kyna-XayBunka. Peosornueckue cBoiicTBa
CTPYKTYPHPOBAHHBIX )KHJIKOOOPA3HBIX U TBEPAO0OPA3HBIX CUCTEM.

8. 3akuouenune. [loBepXHOCTHBIC SBJICHHS U AUCIEPCHBIE CHUCTEMBl B XUMHUYECKOU
TexHosIornu. KomtoniHas XumMus 1 OXpaHa OKpYKarolen Cpeipl

4 O0beM yueOHOH THCIUTITHHBI

Buj yueOHoi padoThI O6nem ancunnImALL
3E Akan. 4. Actp. 4.

OO011asi TPy10eMKOCTb 1M CHUITTHHbI 5 180 135
KonTakTHas pa6ora — ayANTOPHbIE 3aHATHS: 1,79 64 48,3
Jlexnn 0,89 32 24
JlaGoparopubie paboTs! (JIP) 0,89 32 24
CamocrosiTeibHasi padora 2,22 80 60
Bua koHTpoJIs:
IK3aMeH 1,0 36 27
KonTtakTHast paboTa — MpOMEKyTOUHAsI aTTECTAITUS 10 0,4 0,3
IToaroToBka K SK3aMeHY. ' 35,6 26,7
Buj MTOroBOro KOHTpPOJIs: JK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl 1N CHUTLITHHBI
«MaTeMaTHKa»
1 Heap aucuMmIMHbI — (QOPMHUPOBAHHE Y CTYACHTOB CHCTEMBl OCHOBHBIX
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MOHATHH, WCIONB3YEMBbIX [IJII TIOCTPOCHHUS BAXKHEWIIMX MaTEeMAaTHUYECKUX MOJEIeH u
MaTEMaTUYECKUX METOJIOB JIJIsl OMUCAHUS PA3TUYHBIX XUMUKO-TEXHOJIOTMUECKHX MPOLIECCOB.

2 B pe3yabTaTe udy4eHus TUCHUIIMHBI 00yYaI0 M ACS 10JIKEeH:

Obnadams CAEAyOMNUMHA KOMIIETCHIIMSIMU U UHAWKaTopamMu ux poctikenus: OIIK-
2.1; OIIK-2.2; OIIK-2.3.

Buame:

-  OCHOBBI g depeHIATEHOTO i HWHTErPaIbHOTO HCYMCIICHHS,
nuddepeHnranbHbIX YpaBHCHHH;

- MareMaTU4yecKhe TEOPUHM U  METOJbl, JIeKallue B OCHOBE IOCTPOCHUS
MaTEMAaTHYCCKUX

MOJICIICH;

- OCHOBBI IPUMEHEHHUSI MATEMAaTUUYECKUX MOIEIeH U METO/IOB.

Ymemy:

- BBIOMpaTh MaTeMaTU4YECKUE METO/IbI, IPUTOIHBIE Ul peIIeHHs] KOHKPETHOH 3a/1auu;

- HUCIOJB30BaTh MAaTEMAaTUYECKUE TOHATUS, METOAbl W MOJEIM JUIsl OIUCAHUS
Pa3JIMYHBIX IPOLECCOB;

- BBIABJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIeKAllU€ B OCHOBE KOHKPETHBIX
IPOLIECCOB;

- HUCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 00pabOTKH JaHHBIX;

- NPUMEHATh MaTEMAaTUYECKUE 3HAHUSI Ha MEXKTUCLIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH (pyH/IaMEHTAJIbHBIX MAaTEMAaTUYECKUX TEOPUN U HAaBBIKAMHU MCIIOJIb30BaHMS
MaTeMaTUYeCcKOro anrnapara;

- METOAaMH CTaTHCTHYECKON 00pab0TKH HH(MOPMAITIH.

3. KpaTkoe coep:kaHue TMCHUTLIMHBI

Beenenne. Ilpeamer u mertoasl mareMaTuku. OnucaHue OCHOBHBIX Pa3fiesioB Kypca.
CrpykTypa Kypca 1 IpaBuiIa pEHTHHIOBO CUCTEMBI.

Paznen 1. Daementnl anredpbl. UYnciaoBble MHOXKECTBA, KOMIUIEKCHBIE YHCIA.
Onpenenurenu |l u Il mopsakoB. BekTopbl: OCHOBHBIE MOHATHS, CKAIIPHOE, BEKTOPHOE U
CMEIIIaHHOE TPOU3BEACHUS BEKTOPOB. AHaJIMTHYECKash T'€OMETpHs: IpsMas Ha IJIOCKOCTH,
kpuBble || mopsaka. Matpuupl: 1efcTBUS Ha/l MaTPUIIAMU, IPUBEICHUE K CTYIICHUATOMY BUIY
u Buay laycca. Panr wmarpunpl. OOpatHas wmartpunia. Teopema Kponekepa-Kanemnn.
Pemenne cucrem nuHeHbIX anredpanyeckux ypaBHeHHH. COOCTBEHHBIE YHCIa M BEKTOPBI.
KBanparuunsie (QopMBbl.

Paznen 2. ®@yukuus oaHoii mepemenHoii. Ilpeaen ¢ynkuuu. HempepbIBHOCTH
¢pynkmuu. Oynkiusa. Crnocobbl 3amaHust QyHKUIUH. OnemeHTapHble ¢(yHkuuu. [Ipenen
¢ynkuun B Touke. OnHOCTOpoHHHME mpenenbl. [Ipenenst Ha OGeckoHeuHocTH. beckoHeuHO
Majble U OECKOHEYHO OOJbIIHNe (PYHKIIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI
o npenenax. [lepBelii U BTOpOH 3aMeuaresnbHble Hpenenbl. HemnpepblBHOCTH (yHKIMH B
TOYKE U Ha mpoMexyTke. CBoiicTBa (hyHKIMIA, HEMPEPHIBHBIX Ha OTpe3kax. Touku paspbiBa
GYHKIMY U UX KJIacCHUPHUKaIHS.

Paznen 3. JAuddepenuuanbHoe ucunciaenne (QYHKOHH OTHOH NepeMeHHON.
[TponsBonHas (yHKIMM, €€ TeOMeTPUYECKUH M MEXaHWYeCKUH CMBICH. Y paBHEHHUs
KacareabHOM u  Hopmamu. IlpaBuna  mauddepenumponanusi. Tabmuma  OCHOBHBIX
npou3BoAHbX. Juddepenuupyemocts GyHKIUH: ompeAeNieHHe, TEOpeMbl O  CBS3U
HEeNpepbIBHOCTU U JuddepeHuupyeMocTd (GYHKIUU U C CYHIECTBOBAHHWEM ITPOU3BOIHOM.
Huddepenuman ¢ynxauu: onpexneneHue, cBoicTBa. Ilpow3BogHas CIHOXHOW (YHKIUH.
OcHoBHbIE TeopeMbl TuddepeHranbHoro ucuucnenus: Pomns, Jlarpanka, Komm. IIpasuio
Jlomutans  (packpeiTue  HeompeneneHHocTel).  IIpom3BogHble  BBICHIMX  MOPSIKOB.
MOHOTOHHOCTh ~ (PYHKLIMU: ONpEeJesieHue, HeoOXOAUMble M  JOCTAaTOYHBIE  YCIOBHUSL.
OKcTpeMyM (DYHKIUU: OIpeesieHHe, HeO0O0XOIUMbIE U JOCTATOYHbIE YCIOBHS. BBIMTyKIIOCT,
BOTHYTOCTh M TOYKM THepernba rpaduka QyHKIUHM: ompeneneHus, HeoOXOAUMBIE U
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JIOCTaTOYHBbIE YyCJIOBMSI WX cyllecTBoBaHus. OOmas cxema wuccieqoBaHus (QyHKUIUH,
MOCTPOCHHE UX TPAPHKOB.

Paznen 4. MHuTerpajbHoe wucuucjieHne (QYHKOUMH OJHOW TNepeMeHHOM.
[TepBooOpa3nas ¢dynkius. HeonpeneneHHblli HHTETpal U €r0 CBOMCTBA. TablnIla OCHOBHBIX
UHTErpajgoB. Meroabl  MHTETPUPOBAHUS: HEMOCPEACTBEHHOE HWHTEIPUPOBAHUE, METOJ
MOJICTAHOBKM, HMHTETPUPOBAHME IO YaCTsIM, HHTETPUPOBAHUE pPAIMOHAIBHBIX JApo0eH,
WHTCTPUPOBAHUE HEKOTOPBIX  HPPAIMOHATBHBIX M  TPUTOHOMETPUYECKUX  (DYHKIIHH.
OnpeneneHHbli HTHTErpall, €r0 FeOMETPUYECKUIM CMBICH, €ro CBOMcCTBa. TeopeMa o cpeaHeM
3HaueHun. dopmyna HeroTona- JleiiOnuna. 3amMeHa MEpeMEHHONM W WHTETPUPOBAHHE T10
4yacTsM B OMNpENEICHHOM HHTerpaine. Borumcnenue riomaneil miockux ¢uryp u o0beMoB
TEJ BpALICHHS C TOMOUIBIO OIpPEeNICHHOT0 WHTerpaia. HecoOCTBEHHBIE HWHTErpaIb:
orpezeNieHus, CBOMCTBA, METO bl BEIYUCIICHUSI.

Paznen 5. [duddepenunanbHoe  ucUHCIeHHMe  (PYHKIUA  HECKOJbBKHX
nepeMeHHbIX. DYHKIUHM ABYX M 0ojee MEepeMEHHBIX: ONpe/AeieHue, 00JacThb ONpeaesICHHs,
00J1aCTh CYILLECTBOBAHMSA, T€OMETpUYECKasi MHTEPIIPETalys, JIUHUM YPOBHS, U MOBEPXHOCTU
ypoBHs. Ilpenen ¢ynkuum B Touke. YacTHble MpOM3BOAHBIE (HAa MpUMepe (YHKLUHU JBYX
nepeMeHHbIx). JuddepeHunpyemMocTs GyHKINU: ONpeAeeHne, CBiI3b U PepeHInpyeMoCcTr
C HEINPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YAaCTHBIX IIPOM3BOJAHBIX. JlOCTATOYHBIE YCIOBUS
mubdepenuupyemoctd  GyHkiuu.  JuddepeHuupyeMocTs CIOXKHOM  (DYHKIMHU, [OJHAs
npousBogHad. Juddepennuan QyHKIUMM JBYX IE€PEMEHHBIX, €ro HHBAPHAHTHOCTD.
HuddepenuupoBanre GyHKIUH OAHOM W ABYX NEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHbIE
pOU3BOAHBIE M AuddepeHIanbl BhICIIMX NOpAAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX
OpoM3BOAHBIX (11 (QYyHKIMM JBYX HEpPEMEHHbIX). AHAIUTHYECKUH MpPHU3HAK IOJIHOTO
muddepennnana. IlpousBoaHas 1O HampaBIEHHUIO: OmIpeeneHue, QopMmyra A ee
BbIUMCIIEHUA. ['paJueHT U ero cBoHCTBA. OKCTpeMyMbl (QYHKIHMM JABYX IEPEMEHHBIX:
onpezeNeHusi, HEoO0XOAMMOE M JOCTAaTOYHOE YCIOBHUS CYLIECTBOBAHUS 3KCTpEMyMa.
VY CIIOBHBIN KCTPEMYM: OIPENEICHNUE, METOJbl HAXOXKACHUSA TOYEK YCIOBHOIO 3KCTpeMyMma
(mpsimoit MeTtox M MeToA MHOuTenel Jlarpanxka). HanGonblee 1 HauMeHbIIee 3HaUEHUS
(GyHKIMM IBYX IIEPEMEHHBIX B 3aMKHYTOH 00s1acTH.

Pazpen 6. Kparuble uHTerpajbl. [IBoifHOW  HMHTerpai:  ompejelieHHe,
F€OMETPUYECKUN CMBICI, CBOWMCTBA. Teopema O CpeIHEM 3HA4CHMHM JABOMHOIO HMHTErpaja.
Breruncnenne OBOMHOTO MHTErpaja B JIEKapTOBOM CHUCTEME KOOpAMHAT. BerumcieHue
JIBOMHOTO HMHTETpajJia B TOJAPHOM cucrteMe koopauHat. Wurterpan Oitnepa - Ilyaccona.
[TpunoxeHus JOBOWHOrO HWHTErpajia: BBIYMCIEHHE IUIOMAAM IIJIOCKOM obiactH, o0bema
HUJIUHAPAYECKOrO0 TeNla, IUIOMAJM ITOBEPXHOCTH, MAacChl IUIACTMHKM C  3aJJaHHOM
IUIOTHOCTBIO, KOOpJAMHAT LIEHTpa TSKECTH IUIACTUHKU. TpONWHOM HMHTErpal: OIpeNeNeHuE,
(GU3HYECKU W TEOMETPUUYECKU CMBICI, CBOWMCTBA, TEOpPEMa O CPEIHEM 3HAYCHHH TPOMHOTO
UHTErpaja. BpluncieHne TpOMHOrO MHTErpajga B JEKapTOBOM CHCTEME KOOPAMHAT, B
WINHAPUYECKUX U cdepuueckux KoopauHarax. IlpunoskeHus TpoHHOro MHTErpania:
BBIUHUCIICHHE 00beMa, MacChl Teja € 33JaHHON IUIOTHOCTBIO, KOOPMHAT LIEHTpa TSHKECTH Teda.

Paznen 7. KpuBoJiimHeliHble M TOBepPXHOCTHble HHTerpajabl. KpuBoimHeiHbIN
UHTETpaJl 10 KOOpAMHATAM: OmNpeieNieHue, (HU3MUECKH CMBICT, CBOMcTBa. Bpruncienue
KpUBOJIMHENHHOrO uHTerpana. @opmyna A BbBIYMCIEHHS pPaOOThl HpHU TMepeMelleHuu
MaTepUalbHON TOYKM B CHJIOBOM IIOJ€ BJOJIb HEkoToporo mytd. Popmyna ['puna mms
BBIYMCIICHUSI KPUBOJIMHEWHOIO HHTErpaja II0 3aMKHYTOMYy KOHTYypy. HesaBucumocts
KPUBOJIMHEHHOT0 MHTErpaja OT IyTH MHTETPUPOBAHUS: HEOOXOAMMOE M JOCTaTOYHOE
YCIIOBHE HE3aBUCHMOCTH, KpUTEPHI He3aBUCUMOCTH. [loTeHnmanbHOE 1mose, MOTeHIMalbHas
(GyHKIUS W ee BbIUUCICHHE. BbIuuclieHre KpUBOJMHEHHOrO MHTErpaja, He 3aBHUCAIIETO OT
nyTH UHTerpupoBaHus. [lOBEpXHOCTHBIM HHTErpan: ompenesieHue, (QU3NYECKUd CMBICT,
BBIUNCJIEHHE B JIEKapTOBOIl cucreme koopauHatr. Teopema ["aycca-Octporpaackoro. @opmyna
Crokca.

Paspnen 8. JAudppepennuaibubie YpPaBHEHUsA 1epBoro nmopsaKa.
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Juddepenuunanbuple  ypaBHEHHs:  OmNpeieNieHHe,  MOpSAOK,  pelleHHe,  Teopema
CYIIECTBOBAaHUS W €OUHCTBEHHOCTH pemieHus. 3amada Komm. [Iuddepennuanbabie
yYpaBHEHUSl C pa3AesoUMMHCA MepeMeHHbIMU. OIHOpOAHbIE ypaBHEHUs |-ro mopsjaka:
omnpeiesieHue U MeToJ1 petieHus. JInHneitnbie ypaBHeHUs! |-T0O mopsika: ONpeesieHHe U METO
pemienus. YpaBHeHus bepuymiu: onpenenenue u meton peweHus. Juddepenuuanbabie
ypaBHEHUS B MOJHBIX auddepeHimanax: onpeaesieHne u MeTo pemieHus. MaTerpupyromuii
MHO>KUTEIIb: ONpE/eICHUEe, CBEICHNE K YPAaBHEHMIO B MOJHBIX AuQQepeHuaiax ¢ moMOIIbo
WHTETPUPYIOIIETO MHOKHUTEJIS.

Pasznen 9. JAunddepenunanbubie YPaBHEHUS BTOPOIo MopsiAKa.
JuddepeHimanbaple  ypaBHEHUST BTOPOTO TOPSAKA, JOMYCKAIOIIME IOHMKCHUE MOPSIKA.
Jluneiinpie nuddepeHranbHbIe YpaBHEHUSI BTOPOTO MOPSAIKA: ONpeAeSICHHE, OJHOPOIHbIE U
HEOJHOPOJHbIE JIMHEWHbIe YypaBHeHUs. CBoiicTBa pelleHuid. JIuHelHas HE3aBUCUMOCTH
byakuumii. Onpeaenurens BpoHckoro m ero cBoicTBa. TeopeMbl O CTPYKType oOmuX
pelleHUil JMHEWHBIX OMHOPOAHBIX ¥ JIMHEWHBIX HEOJAHOPOAHBIX Au(QepeHIHATEHBIX
YPaBHEHHUI BTOPOTO MOPSAIKA.

OyHgaMeHTaIbHAS CHUCTEMa PEIICHUH JIMHEHHOro OJHOPOMHOTO U (hepeHINATBHOTO
ypaBHEHUsI BTOpOro mopsaka. JluneliHele ogHOponHble auddepeHIraTbHble YpaBHEHUS
BTOPOr0 IMOpsiIKa C MOCTOSHHBIMU KOX(QQUIIMEHTaMU: METOoJ Jijepa A PEleHUs ITUX
ypaBHeHu#l. JluHeiHble HeomaHOpoAHbIE MU(depeHIIuanbHbIe YpaBHEHUSI BTOPOrO MOpsiaKa ¢
MOCTOSIHHBIMU  KO3(ppHIIMEHTaMI: METOA TOA00pa YacTHOTO PEHICHHS 3TOTO YpPaBHEHUS C
MpaBOM YAaCThIO CHEUAIBHOTO BUJA M METOJ BapUaldU IPOU3BOJIBHBIX IIOCTOSHHBIX.
Jluneitnple auddepeHnraIbHbe YpaBHEHHS N-TO TOPSIKA: CBOWCTBA PEIICHHH, TEOPEMBI O
CTPYKType 0OIIero peuieHus. ANTOPUTM TOCTPOEHUS OOIIero pelIeHUs JHHEWHOTO
QG QepeHInaNIbHOr0  YpaBHEHHS N-TO TOPSIJIKA C TOCTOSTHHBIMU KO3 puimeHTamu.

Pa3nen 10. Cucrembl quddepeHunabHbIX ypaBHEHUIH. Cucrembl JTHHENHBIX
JupepeHInanbHbIX YPaBHEHUH MEPBOrO MMOPSAJKA, PELIEHHE METOAOM HCKIIIOUEHHUS.
CucteMbl JMHEHHBIX JU(QepeHInalbHbIX yYpaBHEHUI NEpBOro MOpsIKa, METOJA BapHaluu
IPOU3BOJIBHBIX ~ MOCTOSHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOJHBIX YpaBHEHUI IEpPBOTO
HOopsiIka C TOCTOSIHHBIMU KO3 duuueHtamu, wmeron Oinepa. CuCTeMbl JHUHEHHBIX
HEOJHOPOJHBIX JU(GEPEHITNATBHBIX YPAaBHEHUI C TOCTOSTHHBIMH KOAG(DUITMEHTAMH.

Pa3znen 11. YucioBble U (yHKIUOHAJIbHBbIE Psibl. UNCIOBBIE PSIbI: OCHOBHBIC
MOHATHUS, CXOAUMOCTh psAna. HeoOxomumplii mpu3Hak cxoauMmocTd psjga.  CBoiicTBa
CXOIAIMXCSA psAnoB. JloCTaTo4HblE NPU3HAKM CXOJUMOCTH 3HAKOIOJIOXHUTEIBHBIX PALOB:
uHTerpanbHblil  npusHak Komwm; mnpusHaku cpaBHeHMs psijioB; npusHak JlamambGepa;
panukanbHbiil npusHak Komm. Psaasl [Qupuxiie. 3HakouyepeqyroIUcsa psf: ONpenecHHE,
npusHak JleiiOHuna. AOcoitOTHas M YCIOBHAas CXOAMMOCTh 3HAaKOIEPEMEHHBIX pPSI0B.
OyHKIMOHANBHBIE psifbl. CTeneHHble psAbl: onpeneneHue, Teopema AOens, HHTepBal
CXOAMMOCTH, PaINyC CXOJIUMOCTH.

CaolicTBa cTeneHHbIX psinoB. Panel Teiniopa 1 MaknopeHa: onpeneneHue, yCluoBus CXOAUMOCTH

psina Teiimopa K UCXOmHOW  (YHKIUU. X i VX € R. Jloctaroudsle yCcIOBUS

Jlemma lim—, =0

now N

cxoaumoctu psaa Teitmopa. Anroput™m pasnoskeHust GpyHkuuu B pan MaxnopeHa. OcHOBHBIE
pasnoxenus Qynkumit: €, sinX, cosx, n(1+x  (1+x)", arctgx , arcsinx s psa Maxnopena.

)
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Paznoxenne ¢ynkiuii B psg Teiimopa ¢ MOMOIIBIO OCHOBHBIX pazioxeHuil. Ilpumenenue
CTEIEHHBIX PAIOB: pUOIMKEHHBIE BBIYNCIICHHUS, npuOIMKEHHOE pelieHne
nuddepeHnranbHbIX  ypaBHEHUM.

Paznen 12. Teopuss BeposiTHocTeil. CiydaiiHble BeJMYMHBI W HMX 3aKOHBI
pacnpenenenus. [Ipenmer teopun BepositHocTell. Ciryuaiiabie coObITHS. [IpOTHBOIOIOKHEIE
coObiTst. HezaBucumele coObiTHss. OTHOCHTENBHAS YacToTa. Kimaccuueckoe W reoMeTpuyeckoe
ONPECIICHUE BEPOATHOCTU. OJIEMEHTApHAs TEOpPHUs BEPOATHOCTEH. MeTonsl BBIYHMCICHUS
BeposiTHOcTel.  IlpocTpaHcTBO — 3neMeHTapHbIX  coObiTMi.  Kiaccndeckoe —omnpeneneHue
BEPOSTHOCTHU. AJreOpa COOBITHIA: TEOPEMBI O BEPOSTHOCTH CYyMMBI COOBITHUI, TPOTHBOMOIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITH, OOpa3yrOIIMX TOJHYIO TPYIIY.
AKCHOMaTHUYECKOE OIpPEIEICHUE BEPOATHOCTH. (CTAaTUCTUYECKOE ONIPEIECIIEHUE BEPOSTHOCTH.
VYcioBHas BEpOATHOCTb. TeopeMbl O BEPOSTHOCTH IIPOU3BEICHMS 3aBUCUMBIX M HE3aBUCHMBIX
coObiTuii. Ilonnas BepositHOCTh. [loBTOpHBIE McnbITanus. Popmyna bepunymnu. JlokanpHas u
MHTETpaibHas Teopembl Myaspa-Jlariaca. @opmyna [lyaccona.

[Tonstue cirydyaliHOW BelMW4YMHBI. [IMCKpETHBIE M HENPEPHIBHBIE CIy4ailHbIE BEINYMHBI.
3aKoH pacrpeeneHus ciydaiiHoll BeanunHbl. OyHKIMS pacnpeeseHus, ee CBOICTBa, rpaduk.
[TnoTHOCTD pacripeneneHus HENnpepbIBHOM ciaydailHON BeIMUYUHBI (IUIOTHOCTH BEPOSITHOCTH).
Dopmyiia 11 BEPOSTHOCTH ITONAJaHUS] HETPEPBIBHOM CIIy4allHOW BEJIMYMHBI B JAHHBIM HHTEPBAJI,
BBIPa)KEHHBIH uepe3 IIIOTHOCTh BEPOATHOCTH, TeOMETpUYEeCKUit cMbICI opMyibl. BuHOMMaIBHOE
pacnpenenenue, pacnpenenenue Ilyaccona, paBHOMEpHOE paclpencieHue, HOPMaJbHOE
pacrpenenesue, 5KCIIOHEHIIMAIBHOE PACIIPEEIICHHE.

Pazgen 13. Maremaruueckasi craTtucTuka. [Ipeqmer mMareMaTudecKkol CTATHCTUKU.
OcHOBHbBIE 3aJjaul MaT€MaTU4YeCKOM CTAaTUCTUKU. Bpibopounbiii meron. CraTucTHueckoe
onucanue. BpiOopku. I'mcrorpamMma u monuron dactoT. Cratuctuyeckas (3MIUpUyecKas)
byHkIus pacrpeneneHus. BeIOOpodHbIe XapaKTEPUCTUKH M UX pacnpeaeneHus. JPPeKTHBHbIE
CMEIICHHbIE ¥  HECMEIIECHHbIE  OLIGHKM  napaMerpoB.  CTaTHCTHYECKOE  CpEnHee,
CTAaTUCTHYECKAs JUCIIEPCUSl U CTATHUCTUYECKOE CpeHEe KBAAPATHYHOE KaK TOUYEYHBIC OLIEHKH
HEU3BECTHBIX: MAaTEMATHUECKOT0 0KUIaHUs, TUCIIEPCUN, CPEAHETO KBaIPATUYHOIO OTKJIOHEHUSI.
JloBepuTenpHbIE NHTEPBAIBI U UHTEPBAJIBHBIC OLICHKU. J[OBEPUTENIBHBIE OLIEHKH HEM3BECTHOMN
BEPOSTHOCTH 110 OOJBLIMM BBIOOpKaM. /loBepUTeNIbHAS OLIEHKA MAaTEMAaTHUECKOT0 0KUIaHUS TIPU
HEN3BECTHOM aucrnepcuu. JloBepuTenbHas OLIEHKA CPEJHEro KBaJAPAaTUYHOIO OTKIOHEHMS.
Tounble BeIOOpouHbIe pactpenencuus: CterojieHTa (t- pacnpenenenue), @umepa-Crenexopa (F-
pacnpeneneuue), Ilupcona (y>-pacmpenenenue). IIpoBepka CTaTUCTMYECKHMX —THIIOTES.
Maremarndeckre METOAbI TPOBEPKU CTATUCTUUECKUX TUITOTE3. DIIEMEHTBI TEOPUU KOPPEISILHH.

4 O6beM y4eOHOU TUCITUTIITUHBI

Cemectp
Bun yueonoii Bcero 1 2 3 4
paGoTsI 3E Akan. 3E Axka 3E Axkan. 3E Axka 3E Axan.
q, .9, q. .4, q,
Oomasn

TPY/10eMKOCTH 18 648 5 180 5 180 5 180 3 108
AUCIHHUIIIINHBI
KonTakTHas
padorta —
ayANTOPHbIE
3aHATHUA:
Tlexuun 356 | 128 | 133 | 48 | 089 | 32 | 089 | 32 | 045 | 16
HpaxTicckue 4 144 | 133 | 48 | 089 | 32 |08 | 32 |08 | 32
3aaarus (113)
Cawoctosrens | 59, | og6 | 29 | 75 | 222| 80 |222| 80 | 142 | 51
Has paborta

KonraktHas 7,94 1,4 2,1 0,4 2,22 0,4 2,22 0,4 1,42 0,2

76 | 2734 | 2,66 9% | 1,78 64 1,78 | 64 1,34 48




CaMOCTOSITeTbHA
st paboTta

CaMocCTOSTEIbH
o€ U3yueHue
pasnenoB
JHACIATUIMHEI
Bua koHTpOJA
—3auer ¢ + +
OLIEHKOI

Bua koHTpOJA
—3auer

Bua xonTpoOss
— JK3aMeH
KonrakTHas
pabora -
MIPOMEKYTOUHAS
aTTeCcTalys

284,6 74,6 79,6 79,6 50,8

0,8 0,4 0,4

IlogroroBka K
dK3aMEHYy.

Bupg ntorosoro 3auger ¢ IK3aMeH IK3aMeH 3auer
KOHTPOJIS: OLICHKOM

71,2 | 0,24 | 8,6 35,6 35,6

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIIMHBI
«DusuKa»

1. Heap aucuMnaMHbI — TpUOOpeTeHHE OO0YYaIONIMMHCS 3HAHUH IO OCHOBHBIM
paznenaM (GU3UKU U YMEHUIO IPUMEHSTh UX B IPYTHX €CTECTBCHHOHAYYHBIX JTUCIUTUIHHAX.

2. B pe3yabTaTe M3y4YeHUs IMCHMILINHBI 00y4al0 M IACH J0JIZKeH:

Obaaoams clieayOIUMU KOMIETCHIIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3.

3namo:

- (usmyeckre OCHOBBI MEXaHUKH, (QU3UKU KoJeOaHUH M BOJIH, JJIEKTPUYECTBA U
MarHeTus3ma, SJICKTPOAMHAMHKHU, CTAaTHUCTUYECKOW (HU3UKU MU TEPMOJUHAMHUKH, KBAHTOBOM
buzuky;

- cMmbIicn (yHAaMEHTaIbHBIX (DU3MUECKUX 3aKOHOB, MPHUHIIMIIOB M TOCTYIaTOB; UX
(GOpMYITUPOBKHU U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (U3MUYECKUX SBIECHUN C (yHIAaMEHTATbHBIMH MPHUHIIMIIAMU H
3aKOHaMU (DU3UKH; OCHOBHBIE METO/IbI PEUIEHHUS 3a/1a4 IO OMUCAHUI0 (U3HUECKUX SIBICHUIA;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3UUYECKOTO IKCIIEPUMEHTA.

Ymems:

-IIPUMEHSATh TEOPETUUECKHE 3HAHUSA U SKCIEPUMEHTAIbHBIE METObI UCCIECIOBAHUS MIPU
petieHnr mpoeCCHOHAIBHBIX 3a71aY;

-IIPOBOJIUTH PACUE€ThI, OCYIIECTBIISATh aHAIM3 U HAa OCHOBE ITOTO JeNIaTh 0OOCHOBAHHBIE
BBIBOJIBI,

- aHaJTM3UPOBATh PE3YJIbTAThI HAOIIOACHUN U IKCIIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB ¥ MPUHIIUIIOB (PU3UKH;

- OMpeneisaTh XapakTep (QU3UYECKHX MPOILECCOB MO KOMILIEKCY JKCIEPUMEHTAIBHON
uH(pOpMalMy IPU MOMOIIH rpaUKOB, TAOIUL U YypaBHEHUII;

- TIPENICTaBIATh 00paOOTaHHYIO IKCIIEPUMEHTAIBHYIO U TEOPETHUUECKYI0 HHPOPMAIUIO B
YCTHOW M MMChbMEHHOUW (popMe, B TOM YHCIIE C MUCTOJb30BAaHUEM COBPEMEHHBIX KOMITHIOTEPHBIX
TEXHOJIOTHM.

Braoems:

- HaBBIKaMU PabOTHI C UPOKUM KPYToM (GU3HUYECKUX MPUOOPOB U 000PYAOBaAHUS;

- HaBBIKaMU 00OCHOBAHUS CBOMX CYXKJIEHUU U BBIOOpPA METO/1a MCCIIEIOBAHUS.

3. Kparkoe cogep:kaHue JUCHHUIINHBI.
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Pa3nen 1. ®usuveckne 0CHOBbI MEXaHHMKH.

1.1. TIpeamer ¢usuku. Meroabl (PUINYIECKOTO HUCCIECIOBAHUS: OIBIT, THIIOTE3a,
sKkcnepuMmeHT, Tteopus. llpenmer kunematuku. Ilepemenienune, CKOpOCTb, YCKOpPEHUE.
Kunematuyeckue xapakTepUCTHKU BPalIaTEIbHOTO JIBHXKCHHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHPHOIO TATOTEHUS. 3aKOH BCEMUPHOTO TITOTEHUS.
JIBr>keHue Tena nepeMeHHoM Maccbl. Y paBHeHus Memepckoro. @opmyna [{noakoBckoro.

1.3. Yopyruit u Heynpyruii yaapsl mapoB. MOMEHT MHEPIUMU MAaTEPUAIbHON TOUKU U
TBEP/OIO Tea.

1.4. Kunematnka rapMOHHYECKHMX KojeOanuit. JuddepeHnumansHoe ypaBHEHHE
rapMoHHYECKHX KoyieOanuii. [loHATHE O 3aTyXalIUX U BRIHYKIECHHBIX KojeOaHusx. BomHoBoe
JBUKEHHE. BOIHBI IPOAOIBHBIE U MTOIIEPEYHBIE.

Pa3nea 2. MonekynsipHas pu3nKa ¥ TEepMOAUHAMHUKA.

2.1. DneMeHTBl TEpPMOAWHAMHUKH U (U3MYECKOM KUHETHUKH. MjmeanpHbI Tas.
Pacnipenenenne bonbprimana u ero oOmiedusndeckuii cMbIci. PeanbHbiii Ta3. YpaBHenue Ban-
nep-Baainbca.

2.2. Tepmogmnamuueckuii merox B ¢usuke. PaBHOBecHble cocrosiHus. Hauama
TepMOAMHAMUKHU. [{UKIIBbI. DHTPONUS U €€ CTAaTUCTUYECKOE TOJIKOBaHUE.

2.3. SIBnenue mepenoca. uddy3usa. 3akon duka. TermmonpoBogHocTh. 3akoH Dyphe.
BuyTpennee Tpenue (Bs3kocTh). 3akoH HproToHa.

Pa3nes 3. Di1eKTPOCTATHKA M IOCTOSIHHBIN 3JIeKTPUYECKHUI TOK.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumons. Jlusnexktpuku B
AIIEKTPOCTATUYECKOM IIO0JIE.

Pa3znen 4. diiekTpoMarHeTusm.

4.1. 3axon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenia.

4.2. Mar"neTuku. DJIeKTpOMarHuTHasi MHAYKIus. Y paBHeHne MakcBera.

Paspen 5. OnTuka.

5.1. Uarepdepennns BosH. Hdudpakuus BoaH. [Tonspuzarus BoH.

5.2. TennoBoe uznyuenue. 3akon Kupxroda. ['unoresa [Inanka. KBantoBoe o0bsicHeHHE
TeruioBoro uznydenus. Dpdext KomnroHa.

5.3. Slnepnast monens atoma. [loctymnaret bopa. Atom Bogopozaa o bopy.

Pa3neu 6. DiieMeHTBI KBAHTOBOM (u3nKH.

6.1. Tunoreza ne bpoiins. BonnoBoe ypaBHenue IllpenuHrepa s CTalMOHAPHBIX
cocrosiHui. OnbiTel LlTepHa-I'epnaxa.

6.2. Mmuorosnektponnbii arom. Oddext 3eemana. [lpunnun Ilaynu. KsanToBBIC
cTaTUCTHUecKHue pacrpenenenus boze-Oiinmreiina u ®epmu-Aupaka. @ononsl. 3akonsl [lebas
1 DUWHINTEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Beero Cemectp
. Ne 2 Ne 3
Bun yueOnoit paboTsl A A A
3F Kan | ap Kan | ap Kafl.
q, q. q,
OO0m1ast TpyA0€MKOCTh TUCIUTLIMHBI 9 324 4 144 5 180
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHSL: 3,5 128 1,3 48 2,2 80

B TOM 4HucJIe B (popMe NPaKTHYECKOM
NOATOTOBKHM (npu Hanuvuu)

Jlexnun 1,3 48 0,4 16 0,9 32

B TOM 4HcCIIe B popMe MPaKTUIECKOM TOATOTOBKH
(npu nanuuuu)

[TpakTraeckue 3ausTus (I13) 1,3 48 0,45 16 0,9 32

B TOM 4HcIIe B popMe MPaKTUIECKOM TOATOTOBKH
(npu nanuuuu)

Jlaboparopusie paboTs (JIP) 0,9 32 0,45 16 0,4 16
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B TOM 4HClie B (hOpMe MPAKTUIECKON TTOITOTOBKU
(npu nanuuuu) i ) ) ) ) )
CamocrosiTesibHas padoTa 3,5 124 1,7 60 1,8 64
KoHnTtakTHas camoctosrenbHas padora (AmmK u3

0,8 0,4 0,4
VII ons zau / 3au ¢ oy.)
CamocTosTeIbHOE H3YUCHHE Pa3/IeIOB 3,5 1,7 1,8
JUCHUTUTMHBL (Wi Opyaue 8Uobl 231,2 59,6 63,6
camocmosmensHou pabomo)
Buabl KoHTpOJIA:
Buo konmpons uz YII (3au /3au c ou.)
IK3ameH (eciu npedycmompen YII) 2 72 1 36 1 36
KonTaktHas pabota — MIPOMEKYTOUHAS 0.4 0.4 0.4
aTTecTanus 1 1 1
IToaroToBka K K3aMeHY. 35,6 35,6 35,6
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH

AHHOTAIUs padoyell MPorpaMMbl TUCHHIIHHBI
«IKoJI0THSDY

1 ear AUMCHMNJIMHBI - CPOPMHUPOBATHL Yy CTYACHTOB CHCTEMHBIC 0a30BbIC 3HAHUS
OCHOBHBIX JKOJIOTMYECKUX 3aKOHOB, OINPEACISAIONUX CYIIECTBOBAaHHE M B3aHUMOJICHCTBHE
OMOJIOTUYECKHUX CUCTEM Pa3IMIHBIX YPOBHEH; 00 aHTPOIIOTCHHBIX BO3JICHCTBUSAX Ha Onocdepy u
0 OuopazHooOpa3uu, Kak OCHOBE YCTOMUHNBOCTH COOOIIIECTB.

2 B pe3yabTaTe H3y4eHHs IMCUUILUIUHBI 00y4aIOMIMIACH 10JI2KEeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

YK-8.1; YK-8.2; OIIK-3.1; OIIK-3.2; OIIK-3.3.

3nams:

- pyHgamMeHTaTbHBIC TOHSTHS, 3aKOHBI M TPUHIIUITEI 3KOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHUS SKOCUCTEM U UX KOMIIOHEHTOB;

- MPUYHHBI ¥ TSHCHIIMHA PA3BUTHUS COBPEMEHHBIX 3KOJOTHICCKUX MTPOOIIeM;

- OCHOBHBIE pe3yJbTaThl BO3JEHCTBUS OOIIECTBA Ha TMPUPOIY; DIKOJIOTUUECKUE
MOCJIEJICTBHSI 3TOTO BO3/ICUCTBUS;

- YCIIOBUS yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA.

Ymems:

- OOBSCHUTH TPHUYUHHO-CIEJACTBEHHBIE CBS3U OKOJOTMUECKUX M HMCTOPUUYECKUX
MPOIIECCOB, BIMSHHE YEJIOBEKAa HA JKOJOTHYECKUE SIBICHUS, WUJIEU YCTOWYMBOTO Pa3BUTHS,
HKOJIOTMUYECKOH IeATETHbHOCTH U KYIbTYPBI;

- aHAIM3UPOBATh PA3UYHBIC SKOJOTMUYECKHE CHUTYyallid, NPUHUMATh KOHKPETHBIC
pEeIIeHUs M0 UX YITYUIIECHHUIO.

Braoemy:

- IOHSATUITHBIM aNMapaToOM SKOJIOTHH ISl aHaIN3a JaHHBIX MO SKOJIOTHH.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

BBenenue

CoBpeMeHHasi JIKOJOTHUS — MEXIUCIUIUIMHAPHAS 00JIacTh 3HAHWM. OKOJIOTHS Kak
dbyHIaMeHTallbHas OCHOBA YCTOMYMBOTO Pa3BUTHUS U COXpaHeHUs! Onopa3zHooOpasus. CTpykTypa
COBPEMEHHOM SKOJIOTMM W OCHOBHBIE METOJbI HCClefoBaHusA. HaydHo-TIpakTHUYecKue 3aaadu
COBPEMEHHOI HK010TuU. OCHOBHBIE HAIIPaBJIEHUSI COBPEMEHHBIX IKOJIOTHUECKUX MCCIIET0BAHUI
B Poccuu u 3a pybexxom.

Pa3nea 1. buocdepa

CucrtemMHBIC TMOCTYJATBl B DKOJIOTHMH. OTallbl Pa3BUTHS CymepcucTeMbl «YemoBek —
Oxonomuka — buora — Cpema». CoBpeMeHHBIH SKOJIOTHYECKHil Kpusuc. Pomb Hayku B
MIPEOJIOJICHUH DKOJIOTHYECKOTO Kpu3nca. KoHIenms yCTOMIrMBOToO pa3BUTHA.
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Wepapxust ypoBHel opraHu3zanuu KU3HU (KJIE€TKa — TKaHb — OpraH — OpPraHu3M —
coobmiectBo). Konuenmust skocucremsl. buocdepa kak skocucrema. buonorndeckoe
npoayuupoBanue B Ouocdepe. buonorndeckas perynsius reoxumuueckon cpezibl. OCHOBHBIE
cBoiictBa Omocepel. Mecto Ouochepsl cpeau obonodex 3emuu. B.M. Bepranckwii o
B3aMMOJICHCTBUH KHBOTO M KOCHOTO BEIIECTBA, O «BCIOJHOCTHY KU3HU. bruocdepusie GpyHkImu
gyenoBeka. Hoocdepa

KpyroBopotsl Hambornee 3HAYUMbBIX OHOTEHHBIX JJIEMEHTOB. THIBI IUPKYISIUU
OMOTEeHHBIX JIeMEHTOB B Onochepe. Hapyiienns OMOreoXMMHYECKHX IMKIOB, BO3HUKAIOIINE B
pe3yJibTaTe BO3pACTAIOUICH aHTPOIIOT€HHOM HArpy3KH, U UX MOCIJIECTBUSI.

Paznea 2. Jxocucrembl

Konnenmus skocucreMbl. COOTHOIIEHHE MOHITHH «OHUOTEOICHO3» U «IKOCHUCTEMay.
CocTaB M OCHOBHBIE XapaKTEPUCTUKU dKocHcTeM. IIpomyneHTsl, KOHCYMEHTBI, peAyLeHThI, UX
sKosoruueckas poisb. [loTok sHeprum B 3KocucreMe. [lumieBble Lenmu W MUIIEBBIE CETH.
Tpoduueckue ypoBHU. Pacmpenenenue >HEpruu B HKOCHCTEME, MPABUIIO JECSATU IMPOLEHTOB.
[IpaBuiio 3KOJIIOTMYECKUX MNHPAMU: MPABUIO MUPAMHUABI HPOAYKLIHU, MPABUIO HMUPAMUIIBI
Oumomacc W TIpaBWIO MNUpPaMUABl 4YHced. JlMHAMHKA OKOCHCTEM, CYKIECCHH, JTallbl
CYKIIECCHOHHOTO Tmpouecca. Ponb OuopazHooOpasusi B MOAAEPKAHUU IEJIOCTHOCTH H
(GYHKIMOHATIBHON yCTOWYMBOCTH 3KOocHCTeM. Kimmarndeckass 30HaIbHOCTh M OCHOBHBIE THITBI
Ha3eMHbIX  9kocucteM. OcCOOEHHOCTM  BOAHBIX  3KocucteM.  [lmankToH,  GeHTOC,
HEKTOH. AHTPOIIOI€HHBIE SKOCUCTEMBI: arpPOIKOCHCTEMBI M YPOOCHUCTEMEI.

Pazpnen 3. CoobmecTBa ¥ NOMyJIAUHMA

[Tonsarue o nomymnsimun. CTaTHYECKUE MOKa3aTeNH MOMYIISINUN: YACICHHOCTD, INIOTHOCTH,
MOKa3aTelu CTPYKTYphl. JlMHaMHuecKue MOKa3aTeau MOMYNALUU: POXKAAEMOCTb, CMEPTHOCTH,
CKOpocTh pocTa. [IpomODKHUTENBHOCTh JKH3HHM M BBDKHMBAEMOCTb. KpuBBIE BBDKHBaHUS.
DKOJOTUYECKHE CTPATETUU BDKUBAHUS. Perynsanus nioTHOCTH MOMYJISIIIHH.

BunoBas  crpyktypa coobmiectB. IIpocTpaHcTBeHHass  CTPYKTypa  COOOILIECTB.
buoTtnueckue cBsa3u. Dxonoruyeckas Hua. PeannsoBannas u GyHIaMeHTaIbHAS HUIIH.

Pasnen 4. Opranusm u cpeaa

I'maBHBIE ypOBHM OpraHU3allMM JKUBBIX cuUcTeM. OpraHu3M Kak >KHMBas IIeJOCTHas
cucrema. Pa3zHooOpasue oOpraHu3MoB. OKoJIOTHYECKHE (AKTOphl, HMX KiIacCHU(UKaIus.
Jlumutupyromue skonorudeckue dakropsl. IlpaBuno JIubuxa, 3akon lendopaa. Ananranus.
TonepaHTHOCTP W PE3UCTEHTHOCTh. OOIIME 3aKOHOMEPHOCTH JIEUCTBHSI IKOJOTHYECKUX
¢dakTopoB Ha opranuszM. KomriekcHoe nedcTBHE cpelbl. 3HaUeHHUE CBETa, TeMIepaTyphl U
BJIQKHOCTH JIJISl )KMBBIX OPTraHU3MOB. DKOJOTHYECKHE W (PU3UOJIOTHUECKUE PUTMBI B MPHPOJIE.
buoputmsl. CTpecc Kak SK0JIOTHYeCKUit hakTop.

[Tonstue «cpena >xu3HM». OOIIas XapaKTEpUCTUKA OCHOBHBIX CpeJ JKU3HU: BOJHOM,
Ha3€MHO-BO3/IyIIHON, TMOYBEHHOM W opraHuzMeHHOM. Cpeapl OOMTaHUsS, MECTOOOMTaHUS U
OUOTOIIHI.

dopMmupoBaHUE apeajoB, MEPBUYHBIM apean, paccelieHue OpraHu3MoB. ['paHUIIb,
pasmepbl U Gopmbl apeasioB, U (akTOphl, X OOyCHABIMBAIOIMINE. DHACMHUKA W PEIIUKTHI.
LleHTpBl TAaKCOHOMHMYECKOT'O pa3sHOOOpa3usi, LEHTPHl MPOUCXOXKICHUS BHIOB. AHTpPOIOI€HHAs
TpaHchopmaIus apeayioB.

[IpencraBnenue o Ouome. PactutensHOCTh U )KUBOTHOE HaceneHHe. [IoHATHE «IKOTOHY.
[InanerapHblil, pernOHANBHBIN U TOMOJOTHYeCKUi (JaHAmadTHLI) ypoBHU nuddepeHmanmu
YKHBOT'O TIOKPOBA CYIIH.

Konnenmus 6monornyeckoro pazHooopasusi. YpoBHU OHOpa3zHOOOpa3us: T€HETHYECKUM,
BUJIOBOM, 3KOCHCTeMHBINH. BeemupHas crparerus coxpaHeHHss OMOJIOTHYECKOTO pa3zHOO0Opasusl.
OxpaHa peIKknX 1 ucue3aromux BUI0oB. KpacHble KHUTH. 3aITOBETHUKY ¥ HAI[MOHAIEHBIC TIAPKH.

Paspnen 5. YcroiiuuBoe nNpupoa0noJib30BaHue

[TpobnemMbl M TEepPCIEKTHBBI O00ECTIEYCHUsT YETIOBEYECTBA OMOJIOTHYECKHIMH PECypCaMH.
ArposKoNorus, TeHOMOAN(UIIMPOBAaHHbIE OPraHU3MbI, MAPUKYJIbTYypa. MHBa3uM uyKepoHBIX
BHJIOB, «CTHUpaHue» Ouoreorpaduyeckux pyoOexeu, aHTpomoreHHas TpaHchopmamus ¢diaop u
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(dayH. 3HaueHHe 0c000 OXpaHAEMBIX NMPHPOJIHBIX TEPPUTOPUN U MX COBPEMEHHAas CUCTEMA!
HallMOHAJIbHBIC TApKH, 3allOBEIHUKHU, 3aKa3HUKH, NMPUPOJHBIC MAapKH, Pe3epBaThl, MaMITHUKU
npupobl. OCHOBHbIE MNPUHLMIIBI M METOABI OLEHKM KauecTBa OKpPY)KaoLeH cpensl, ee
JUHAMUKA BO BpPEMEHM M TPOCTpPAHCTBE. MeEXAyHapOJHOE COTPYIHUYECTBO B 001acTH
U3y4YEHHsI U COXpaHEHUs OMOpPa3HOOOpasusl.

Pa3nea 6. I'nodanbHbIe 3K0J0rH4ecKue nNpoodaemMbl

Ilonatue «3arps3HeHue OKpyxawolied cpenb». Krnaccupukanus —3arps3HeHUi
OKpY’Karomien cpeabl. XUMUYECKHE 3arpsS3HUTENN (TsDKENble METaJlIbl, HECTULIUABI, HUTPAThl U
T. J.), UX HUCTOYHHMKM, a Takxke IpsAMOe U KOcBeHHoe Bo3zaelcTBue. Kiaccudukanus
3arpsA3HSIOIMX BEIIECTB IO CTENEHH OmacHOCTH. DPHU3MUECKoe 3arps3HeHHe (paauaioHHOE,
9JIEKTPOMAarHuTHOE, IIyMOBOE, BUOpAIMOHHOE, TEIJIOBOE, CBETOBOE), €ro MCTOYHUKU U
NOCJEACTBHUS /sl JKMBBIX OpraHM3MOB. buosormdeckoe 3arps3HEHHE, €ro MNpUMEpbl |
HOCJIEICTBUSL. 3arpsA3HEHUE TBEPAbIMU OTXOJaMHU, Ipo0ieMa HaKOIUIEHUsI Mycopa.

[Tonatne rM00ANBHON 3KOJIOTMYECKOH MPOOJIeMbl. DKOJIOTMYECKHH KPHU3HC H  €ro
XapakTepHble 4epThl. llenb npuuuH rino6agbHOro 3KOJIOIMYECKOro KpH3Hca, IyTH BbIXOJA M3
Hero. [lemorpaduueckas mpoOiema. Jlemorpaduueckue MmpoOIeMbl Pa3BUTHS UYEIOBEYECKOTO
obmectBa. IlonsaTne aemorpaduueckoro B3pbIBa. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHbBIE C
pocToM uucieHHOCTH HaceneHus. [Ipobnemsl ypoannuszauuu. [IpogoBoascTBeHHas mpobiema, ee
npuduHbl M caenctBus. IlyTu pemienus npoOiaeMbl. DHepreTHueckas U ChlpbeBasl mpolsema.
[MapuukoBsiii  >ddext. Kucmorneie noxau. Paspymenune o3oHOBoro ciosi. CHmkeHue
6uopazHooOpa3us Kak riolanbHas sKosioruueckas rnpoodsema. OnmycTbIHMBaHUE KaK Ii00alibHas
sKoyoruueckasi mpobiema. OOesnecuBaHuMe Kak TioOalbHAs JKOJOTHYECKas Mmpodiema.
PangnoakTiBHOE 3arpsi3HEHUE.

OO1mee KOJIMYECTBO pa3aesioB — 6.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMTILTHHBI
Buj yueOHoit padoThl AL

3E . Acrtp.u.
O0mas TpPyA0EMKOCTb JMCIHILIHHbI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32 24
B TOM 4mcJje B (popMe NPAKTHUYECKOI MOATOTOBKH
(npu nanuuuu) ) ) i
Jlexun 0,44 16 12
B TOM uHcie B popMe MpakTHUECKO# NOATOTOBKH (npu HaIuuuu)
[TpakTrueckue 3anstus (I113) 0,44 16 12
B TOM uHcie B popMe NMpakTHUECKO NOATOTOBKH (npu HAIuyuu)
Jlaboparopuble paboTsl (JIP) - - -
CamocrosiTeJibHAas pa6oTa 0,86 31 23,6
KonTakTHas camocTosTenpHas paboTa 0,86 0,2 0,15
CamocrosTenpHOe M3YUCHHE Pa3/ICIIOB IMCIHILTHHEI (unu Opyeue 0.86| 308 2345
BUObL CAMOCOSIMENbHOU pabombi)
Buja uToroBoro KOHTpoOJIs: 3auer

AHHOTanusA padoyei NporpaMMspl AUCHHUILIMHBI
«be30nmacHOCTh KU3HEACATEIBLHOCTH
1 Heab aucuumiIuHbl - GopMupoBaHre MPOodhecCHOHATBLHOW KYJIbTYphl 0€30MacHOCTH,
OJ KOTOPOM TIOHMMAaeTcs TOTOBHOCTh U  CIIOCOOHOCTb JIMYHOCTH MCIIONB30BaTh B
npoeccuoHaNbHOM AESITETbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUN U HaBBIKOB
uis  obecrieueHUs: 0€30MAacCHOCTH B cdepe NpodecCHOHANBHONW JesATeIbHOCTH, XapakTepa
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MBIIUUIEHUSI ¥ LEHHOCTHBIX  OpHUEHTalUil, TMpU KOTOPHIX BOIPOCHI  OE30MACHOCTH
paccMaTpUBAIOTCS B KAUECTBE IPUOPUTETA.

OCHOBHBIMU 337]a4aMU AUCHUILIIMHBI SBIISIOTCS:

* IpuoOpeTeHNe MOHMUMAHUS MPOOJIEM YCTOMYMBOTO Pa3BUTHS M PHUCKOB, CBA3AHHBIX C
JESITEIbHOCTBIO YEJIOBEKa;

* OBJIQJICHHE TPUEMAMHU pAIMOHATU3AINH JKU3HECSITEIbHOCTH, OPUEHTHUPOBAHHBIMU Ha
CHI)KEHHSI aHTPOIIOI€HHOTO BO3/CICTBHUS HAa MPUPOJHYIO Cpeay U obecrieueHue 0e30MacHOCTH
JIMYHOCTHU U OOILECTBA;

* popMupoBanue:

- KyJbTYypbl 0€30IaCHOCTH, KOJOTHYECKOTO CO3HAHUSA U PUCK-OPUEHTHPOBAHHOTO MBIIUICHUS,
IpU KOTOPOM BOIPOCHI 0€30IaCHOCTH M COXPaHEHHsI OKPYXKAIOUIe cpe/ibl pacCMaTpUBAIOTCS B
Ka4eCcTBE BaKHEHIINX MPUOPUTETOB )KU3HECSITEIBHOCTH YETIOBEKA;
- KyJIbTYpHbI IpoeccroHalIbHON 0€30MacHOCTH, CIOCOOHOCTEH ISl UACHTU(UKAIIMKM OTTACHOCTH
U OLICHUBAHUS PUCKOB B chepe cBoel mpodecCHOHATBLHOMN 1A TEIbHOCTH;
- TOTOBHOCTH MpPHUMEHEHUS MPOPECCHOHANBHBIX 3HAHUN [UIsI MUHUMH3ALUU HEraTUBHbBIX
HKOJIOTHYECKUX TTOCIEACTBUH, oOecreueHus: 0e30MacHOCTH W YJIyYIIeHHs YCIOBHHA Tpyaa B
cdepe cBoeil mpodeccuoHaIbHON ASSITENFHOCTH;

- CIIOCOOHOCTEH K OLIEHKE BKJIaJa CBOCH NMpEeIMETHON O0JIACTH B PEIICHHE YKOJIOTHYECKUX
npo0JseM U poOsieM 0€301MacHOCTH.

2 B pe3yJjbTaTe 0CBOCHMS TUCHMILIUHBI CTYAEHT I0JI/KEH:

Obnadoams CleqyOIMMA KOMIETEHIMSIMH M MHIUKaTopaMu ux goctxkeHus: YK-8.1,
YK-8.2; YK-8.3.

3namo:

- OCHOBHBIE TEXHOC(EPHBIC OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH,

- XapakTep BO3JCHCTBHSI BPEIHBIX M ONACHBIX (DAKTOPOB Ha YeNOBEKAa U MPUPOTHYIO
Cpedy, METOIbl 3allUuThl OT HHUX NPUMEHHUTEIBHO K cdepe cBoel mpodeccCHOHATbHON
JESITEIIbHOCTH

Ymems:

- UACHTU(UIIMPOBATH OCHOBHBIE OITACHOCTHU CPEebl OOMTAHUS UEJIOBEKa;

- OLIEHUBATh PHUCK WX peau3allii, BBIOMpPATh METOJABl 3alIMTHl OT OMACHOCTEU
OPUMEHHUTENBHO K cepe cBoeil mpodeccHoHanbHON NeATeNIbHOCTH U CIOCOOBI 0OecreueHHs
KOM(OPTHBIX YCIOBUH KU3HEACATEITBHOCTH

Braoemo:

- 3aKOHOJATEIbHBIMH M TPABOBBIMH AaKTaMH B OOJaCTH OE30MAaCHOCTH U OXPAaHBI
OKpy’Karoliel cpenpl, TpeOOBaHMAMU K O€30MAaCHOCTH TEXHUYECKUX PErjaMeHToB B cdepe
MpoeCCHOHAIBHON JESTENHHOCTH;

- croco0amMu ¥ TEXHOJOTUSIMU 3alIUTHI B UPE3BBIYANHBIX CUTYaIIUSAX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKHUM aIlllapaToM B 00J1acTu OE€30MaCHOCTH;

- HaBBIKAMU pallMOHAIN3aUH MPOPECCHOHATBHON AESITEIbHOCTH C LENbI0 00eCTIeYeHUs

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

3 Kparkoe coaepskanue JMCHUILIHHBI.

1. BBenenue B OezonmacHocTh. OCHOBHBIE MOHSATHS M OmpeneseHusa. besomacHocTh U
YCTOMUYUBOE Pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCPEPHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpemeHHOE cOoCTOsIHHE TeXHOC(heps! U TeXHOC(epHOI 0e30MacHOCTH.

3. UnenTudukanys 1 BO3ACHCTBHE HA YeJIOBEKAa BPEIHBIX M OMACHBIX (DaKTOPOB CPEIIbI
oOuTaHusl.

Knaccudukanus HeraTUBHBIX (DAKTOPOB Cpeapl OOUTaHHS dYeloBeKa. XHUMUYECKUE
HeraTuBHbIE (DakTOpbl (BpeAHble BeliecTBa). MexaHMYecKHMe M aKyCTHYecKHe KoyiebaHus,
BUOpaIisi W ITyM. DJEKTPOMAarHUTHBIE W3Iy4YeHUs H Tois. VoHW3uWpyromme HW3IydeHue.
OnexTpuueckuil Tok. OnacHele MexaHudeckre GpakTopsl. [Iponeccsl ropeHns U MokKapoB3pPhIBO-

OTTacHBIE CBOMCTBA BENIECTB M MaTepruaioB. CTaTHYEeCKOE AIEKTPHUIECTBO.
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4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEAHBIX U OMAcHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOIIOT€HHOTO ¥ TEXHOT€HHOT'O MPOUCXOKICHUSI.

OcHOBHbIE MPUHIUIIBI 3ALIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETaTUBHBIX
¢dakTopoB. 3ammuTa OT PHEPreTHYECKUX BO3JCHCTBUU M ¢u3mueckux mnojeir. ObecrneueHue
0e30MacHOCTH  cUCTeM, paboTaromMX MOJ JaBjieHHeM. be30macHOCTh AKCITyaTaluu
TPYOOIIPOBOJIOB B XMMHYECKOW MPOMBINIJICHHOCTH. be3omnacHas sKkcmyaranus KOMIIPECCOpPOB.
AHanu3 ¥ OLlEHUBaHUE TEXHOTC€HHBIX U MPUPOJIHBIX PUCKOB.

5. ObecnieueHre KOMPOPTHBIX YCIOBUH IS )KU3HU U JISATEIBHOCTH denoBeka. [loHsaTue
KOM(DOPTHBIX UM ONTUMAJIBHBIX YCIOBHI. MUKpoKiIUMaT rnomeiieHuid. OcBelieHne U CBETOBas
cpelia B IOMEIICHHH.

6. [Icuxodusnonornueckre u HProHOMUYECKIE OCHOBBI O€30MaCHOCTH.

[Mcuxuaeckne mpoIECcChl, CBOWCTBA M COCTOSIHUS, BIHSIONINE HA 0e30macHOCTh. Buasl u
YCIIOBUS TPYAOBOI 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MMaCHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AILUTHI B YCIOBHUAX UX pPEATU3ALIUH.

O6mme ceenenns o YUC. IToxkap u B3pbIB. ABapuy Ha XUMHUYECKH OTIACHBIX 00BEKTax.

Pagnanmonnsie  aBapum. IlpuOopbl  paguanvoOHHON, XWMHUYECKOH pa3BEIKH H
JIO3UMETPUYECKOTO KOHTpOJsl. YUpe3BblUallHbIE CUTyallMM BOEHHOTO BpPEMEHM. 3aluTa
HACCJICHUsT B YPE3BBIYAMHBIX CUTYyalUAX. YCTOWYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BBIUANHBIX CUTYalUAX.

8. YmpaBieHue 6€301MaCHOCTBIO KU3HEICATETLHOCTH.

3akoHOAaTeIbHbIE U HOPMATHUBHBIC MPABOBHIE OCHOBBI YIIPAaBICHUS OE30MACHOCTHIO
KU3ZHEJCATCIIbHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBJICHHS Oe30macHOCThi0. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30IaCHOCTBIO.

4 O0beM yueOHOH THCHMILINHBI

Bun yuebHoit paboThl B 3aueTHBIX B axkan. B actp.
eMHHIIAX yacax yacax

OO6m1ast TpyA0EMKOCTh JUCIUTLIMHBI 4 144 108
KonTakTHas padora — ayiuTopHbIE 1,33 48 36
3aHATHS:
Jlexun 0,89 32 24
IIpakTHuecKue 3aHATHS - - -
JlaGopaTopHble paboThI 0,44 16 12
CamocrosiTeJibHAas pa6oTa 1,67 60 45
KoHTakTHas camocTosTeNbHas padoTa - - -
[ToaroToBka K 1a00paTopHbIM paboTam 0,56 20 15
CamocTosTebHOE H3YUCHUE Pa3/IeNiOB 1,11 40 30
JUCIHTIINHBI
Buabl KOHTpOJIA:
JK3aMeH 1,0 36 27
KonTakTHas paboTa — MpOMEKyTOTHAS

0,4 0,3
arTecTanus 1,0
[ToaroToBka K 3K3aMeHy 35,6 26,7
Buja uTOroBOro KOHTpOJIS: JK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIMHbBI
«HHKeHepHasi M KOMIIbIOTEpHAsA rpadpuka»

1 eap AUCHMIVIMHBI —  HAY4YUTh CTYAGHTOB  croco0aM  OToOpaskeHus
IPOCTPAHCTBEHHBIX (OPM Ha IUIOCKOCTH, BBIMOJHEHUIO M YTCHHUIO YepTeKed MeTonaMu
KOMIIBIOTEPHON TpaduKu, MpaBHiiaM U YCIOBHOCTSIM, IPUMEHSEMbIM IPU 3TOM (CTaHAapTam
ECK).

2. B pe3yabTare H3y4yeHHUs! JUCHUILIMHBI 00YYAIOLIUIICS JOJI/KEH

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:
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VYK-2.1; VK-2.2; VK-2.3; OIIK-4.3.
3namo:
e CIOCOOBI OTOOPaXKEHUS MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;
e TIPaBWJIA U YCIOBHOCTHU IPU BBHINOJHEHUU YEPTEIKEH;
e BHJbI CHMMETPUH '€OMETPUUYECKUX (DUTYD;
e BUJBI U3/CIHUNA U KOHCTPYKTOPCKUX JIOKYMEHTOB;
e OCHOBHBbIE BHUABbl Tpaduyeckux HH(POPMALMOHHBIX CHUCTEM, 0a30ByI0 TIpadUvecKyro

CHCTEMY, UCIIOJIb3YyEMYIO B y4eOHOM Iporiecce.

e Vmems: BBIIOJIHATH U YUTATh YEPTEKU TEXHUUECKUX U3ACIUNA C yUETOM JCHCTBYIOLIUX

CTaH/1apTOB;

e BBINOJHATH U YUTATh CXEMbI TEXHOJOTHUECKHUX MTPOLIECCOB;
e HCIIOJIB30BATh CPEJICTBA KOMITBIOTEPHOU TpaUKH SIS U3TOTOBIICHUS YSPTEIKEH.

Braoemy:

e crnoco0amu U npueMamu U300pakeHus IPEIMETOB Ha IIIIOCKOCTH;
e Tpaduueckoii cucremon «Kommacy.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pazgen 1. OOmme npaBuwiia BbINOJHeHUsI 4YepTexei. [IpaBwia BBINOJHEHUS U
odpopmiienus ueptexeit B coorBeTcTBun ¢ ['OCT. ['eoMmeTpudeckre mocTpoeHus.

Pasznen 2. IlpoenupoBanmne reomerpudeckux ¢puryp. Meron npoexkuumii. IIpsimbie u
kpuBble  guHUM. [lnockocte.  IloBepxnoctn. ['eomerpuueckue  Tena.  Cummerpus
reoMerpuueckux ¢uryp. OmnpeneneHue HaTypalbHONW BETUYMHBI OTpE3Ka MPSMOM M IUIOCKOM
¢urypsr. Ilepeceuenne reomeTpuuecKkux 00pas3os.

Paznen 3. M3oopaxenuss mnpeameroB mno I['OCT 2.305-2009. Hspeauss wu
KOHCTPYKTOPCKHE T0KYMeHTbI. 11300paskennst. AKCOHOMETPpUUECKHUE YePTExKHU u3aenuid. Buabl
U3JIeNA U KOHCTPYKTOPCKUX JOKyMEHTOB. Cxembl. Pe3pObl: oOpa3zoBanue, kinaccuduxars,
n300paxeHre U 0003HaYEHNE Ha YEPTEKE.

Paszpnen 4. U300paskenus nerasneid 1 X cOeAMHEHMHA. DCKU3bl U TEXHUYECKUE PUCYHKH
neraneil. Pe3pOoBble mM3fenust W coeAuHeHUs. [[pyrue BuUABI pPa3beMHBIX U HEPa3bEMHBIX
COEMHEHUN JEeTalEH.

Paznen 5. Yeprexku cOopounbix eauHuu. [IpaBuia BbiosHEHUsS U OdOpMIIEHUS
cbopouHoro yeprexa. JletanupoBanue yepTekeld COOPOYHBIX €IUHUIL.

Paznen 6. Kommnblorepnasi rpaduxa. Co3gaHue M peJaKTUPOBAHHUE uepTekei
MeToJaMu  KoMmmbloTepHor  rpaduku. Cozmanme  TpexmepHbix  Moaeneil.  Co3ganue
aCCOLIMAaTUBHBIX YepTeKel Ha OCHOBE TPEXMEPHOI MOJEINH.

4 O0bem yueOHOH TUCHMILINHBI.

Bceero Cemectp
o 1 2
Bun yuebnoii paboTbl
3E AI;aH' 3E Alflan' 3E Axap. 4.
OO011ast TpyA0€MKOCTh TUCIUILIMHBI 7 252 4 144 3 108
KonTakTHas padoTra — ayiuTOpHbBIC 222 81 1,33 48 0,89 32
3aHATHS:
B TOM 4ucJje B popme
NPAKTHYECKOH MOATOTOBKH i i i i i i
Jlexun 0,44 16 0,44 16
[TpakTraeckue 3ausaTus (113) 1,78 64 0,89 32 0,89 32
B TOM YHCIIe B (hopMe TPAKTHICCKOMH
MTOATOTOBKHU i i i i i i
CamocrosiTejibHasi padoTa 428 154 2,42 87 1,86 67
KonTakTHas camocTosTensHas paboTa 1 0.4 06
(3a4eT C OLIEHKOM) 0,5 0,25 ’ 0,25 ’
KypcoBast pabota 17 8,6 8,4
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KonTakTHas camocTosTensHas paboTa
(mpuem KypcoBOit pabOThI)

HOI[FOTOBKa K KOHTPOJIbHBIM pa60TaM - - -

CamocTosiTeTbHOE H3YUYECHHE Pa3/IeNioB
JUCLIUILINHEI

3auer ¢ 3auyer ¢ OEHKOH,

Bua uTOroBoro KOHTpoOJIA: .
OLICHKOM KypcoBasi pabora

AHHOTaNUs padoyeid MPOrpaMMbl JUCUUILIIMHbBI
«IIpukaagHas MeXaHMKA»

1 enp AMCOMINIMHBI — HAYYUTH CTYIACHTOB TBOPYECKOMY IOIXOXY K BBIIIOJHEHUIO
MHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKLUH,
JieTaJled ¥ y3JI0B MAIlUH U allapaToB.

2 B pe3yabTaTe H3y4eHHUs JUCHUILINHBI 00yYAIOIIHIiCS 10JI/KeH:

Obnadamye cleayomUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:

VYK-2.1; YK-2.2; YK-2.3.

3namy:

- OCHOBHBIE YpaBHEHMSI 1 METOJbI PELIEHUS 3a]a4 CONPOTUBJIEHUS] MAaTEPUAIIOB U
JeTane MallluH;

- OCHOBHBIE METO/Ibl PAaCUYETOB HA IPOYHOCTh, HKECTKOCTh MU YCTONYMBOCTH
3JIEMEHTOB KOHCTPYKLMI MAaIllMH U allapaTos;

- OCHOBBI TE€OPHM pacyeTa JeTajedl M y3J0B MallMH M anmnaparoB XUMHUYECKON
TEXHOJIOTHH;

Ymemn:

- IIPOBOAMTH  PACYEThl  JJIEMEHTOB  KOHCTPYKIMH Ha OCHOBE  METOJIOB
COIPOTUBIICHUS MaTEPUAJIOB;

- paccuMThIBaTh U KOHCTPYUPOBATh AE€TAIN MALLWH 110 UCXOAHBIM JAHHBIM;

- IPOU3BOJIUTH PACUYEThl IO OCHOBHBIM KPUTEPHUSIM pPAaOOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Tale MallliH;

Braoemw:

- HaBBIKaMH pacyeTa CONPOTUBIICHUS MAaTEPHUAJIOB aHATUTHYECKUMU METOJAMU;

- HaBbIKaMU BbIOOpA MaTepUasoB [0 KPUTEPUSIM MPOYHOCTH;

- pacueTaMy THUIIOBBIX JETajlell MallWH, MOJb3YSICh CIPABOYHOW JIMTEPATYPOU MU
I'OCTamu.

3. Kparkoe conep:kanue JUCHUNIHHBI

Pazgen 1. Onpenesienue peakuuii onop. PacrsizkeHue-cxaTne. AGCONIOTHO TBEpAOe
TeNO0. OJEMEHThl CTAaTUKU. YpaBHEeHHA paBHoBecusa. CBsi3u M ux peakuuu. OCHOBHBIE
JONYIIEHUs W TPHUHLMIIBI CONPOTHUBIEHUS MarepuanoB. Meton ceuenuil. Hanpsbkenus,
nedopManuu U nepemenieHus. 3akoH ['yka. Jluarpammbl pacTsOKEHMS JUISl TJIACTHUYHBIX U
XPYIKUX MaT€pUAJIOB U UX XapaKTEPUCTUKH.

Pa3nea 2. Kpyuenue. U3rud. 3akon ['yka npu casure. BHyrpeHHHe criioBbIe (aKTOPbI
IIpU Kpy4YEHUHU. YCIOBHE MPOYHOCTU TpU KpydeHHH. ['eomeTpuueckne XapakTEpUCTUKH
I0oCcKUX cedyeHud. [loHstue uymctoro m momepeyHoro u3ruboB. OmnpeneneHue HOPMAIbHBIX
HanpsDKeHUH. YClIoBHE MPOYHOCTH npu m3rube. OmnpezneneHue KacaTeIbHBIX HaNpsKEHUH.
PanmonaneHbie hopMbl ceueHui.

Pazgen 3. CioxHoe HampsikeHHoe cocTosiHMe. OCHOBBI TEOPHM HAIPSHKEHHOIO
COCTOSIHUSI U TuUnoTe3bl npoyHocTu. [loHsTHE HampskeHHOro cocTostHHs. OO0OIEHHBIH 3aKOH
I'yka. IloHsTHE 2KBUBAJIEHTHBIX HAIPSLDKEHUH U KPUTEPHUEB MPOYHOCTH. [ MIOTE3bI POYHOCTH.
ToHKOCTEHHBIE COCYJbl XMMHYECKHX MNpOou3BOACTB. BbuiBoa ypaBHenus Jlamnaca. YcioBue
npoyHocTu. Pacuer ckaThlX CTEpKHEM Ha yCTOMYMBOCTH. [lOHATHE KpUTHYECKOW CHIIBI U
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kod(ddurmenta 3amaca mnpodHocTH. Pacuer kputmueckoi cuibsl 1o OJinepy. Ilpemenbr
MPUMEHUMOCTH (POopMyIIBI Diinepa.

Pa3nen 4. Jerasu mammu. Knaccudukanuys aeraneil MallivH ¥ armapaToB XUMHYECKHUX
npou3BOJCTB. Pe3pOoBbIe coenwHeHMs. PacueT OONTOBBIX COCIWHEHWIH TPH TONEPEYHBIX H
pOJONbHBIX Harpy3kax. llInmoHouHble coenuHeHns. Pacdyer mMNoOHOK Ha cpe3 u cMsATHe. Buesl
cBapku. Bujbl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX UM HAXJIECTOYHBIX IIBOB. Bassl u
ocH, uX Kiaccudukanus U HazHaueHue. [oAMUNMHUKN CKOMbXKeHHs. Marepualibl BKJIabIIICH.
ITogmumnuvky xadeHusd. [IpuHIunuansHOe YCTPOMCTBO U OCHOBHBIE TEOMETPUUYECKHUE Pa3MEPHI.
JlocTonHCcTBa, HEJOCTAaTKU U OOJACTH MPUMEHEHHUS MOJIIMITHUKOB KauyeHUS U CKOJIbKEHUS.
[TpuBomubie MydTel. Haznauenne. Knaccudukanus mydr. 3youarsie nepenadn. OKpyKHOE H
panuanbHOe ycunusi. Penykropsl. Onpenenenue U kiiaccupuKaims.

4 O0beM yueOHOH TUCHHMILINHBI.

Beero CeMseCTp CCM:CTp
Bun yuebno# paboThl
3E Axapn,. 3E Axan. 3E Axkan.
q. . .
OO6m1ast TpyA0€MKOCTh AUCIUILIMHBI 6 216 4 144 2 72
KonrakTHas paboTa — ayAuTOpPHBbIE 2,22 80 1,78 64 0.45 16
3AHATHA:
B TOM 4HcJe B (popMe NPaKTHIECKOii i ) ) i i i
MOATOTOBKH
Jlexkuun 0,89 32 0,89 32 - -
ITpaktrueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe PAKTHICCKON i ) ) i i i
[MOATOTOBKHA
CamocrosiTesibHas padoTa 3,28 118 1,97 71 1,3 47
KonraktHas CaMf)CTO}ITeJ'IBHa}I pabora 0.8 0.4 0.4
(3a4erT C OlLIEHKOM)
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0.5 17,2 0.25 8,6 0,25 8,6
PacuetHo-rpaduueckue paboThl - - -
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB i i i
JUCIIUILINHEI
3aver ¢ Kypcosoii
Bua uToroBoro KOHTpoOJIA: .
OIlEHKOM NMPOEKT

AHHOTanus padoyeil NPOrpaMmbl AUCHHUIIIHMHbBI
«IIpouecchl ¥ anNapaTbl XUMHUYECKON TEXHOJIOTHID)

1 Heap AUCHMIUIMHBI - BMECTE C JHUCIUINIMHAMHU OOIIEH XUMHUYECKON TEXHOJIOTHH,
XUMUYECKMMH TpoIlecCaMM M peakTopaMd M JPYTUMH, CBsA3aTh OOIICHAy4HYI0 U
OOLIEMH)KEHEPHYIO TOATOTOBKY XHWMHKOB-TEXHOJIOTOB, YTO HEOOXOAWMO NpHU TMOATOTOBKE
0akanaBpoB 1O JaHHOMY HAMpaBJICHUIO Ul HAyYHO-HCCIENOBATEIbCKOW W MPAKTUYECKOH
paboThl HA MPEIIPUITHSX.

2 B pesyabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOIUIICH JOJI/KEH:

OO6nangath ClIeAyIOIMMU YHHUBEPCAIbHBIMA KOMIETEHIMSMU M HMHJIMKATOpaMU X
poctmkenus: YK-2.1; VK-2.2; VK-2.3; VK-3.3; VK-4.1; YK-4.2; YVK-4.3; [IK-1.1; TIK-1.2;
[K-1.3.

3namey:

. OCHOBBI TEOPUH IEpPEHOCa MMITYJIbCA, TEIIa U MAcChl; IPUHLHUIBI (HU3HUECKOTO
MOJICJINPOBAHUsl IIPOLIECCOB; OCHOBHBIE YPABHEHUs IBUKEHUS KUAKOCTEM; OCHOBBI TEOPUHU
TeIUIonepe1au; OCHOBBI TEOPUHM MAaccoIlepeiayl B CHCTEMaxX €O CBOOOJHOW M HEMOABHXKHOM
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rpaHuueil pasgena (a3; THIOBBIE MPOLECChl XUMHUYECKOW TEXHOJOTHUH, COOTBETCTBYIOLIUE
amnmaparthl U METOJIbI UX Pacyera;

. METO/Ibl TOCTPOCHHS SMIIMPUYECKUX M TEOPETUYECKUX MOJEICH XHUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

Ymemn:

. ONPENIETATh XapaKTeP JABHKEHUS )KUJIKOCTEH U ra30B; OCHOBHBIE XapaKTEPUCTUKHU

IMponeCCOB TEIJIO- U Macconepe€aadyu, paCCUUThIBaTh MmapaMeTpPbl U BBI6I/IpaTB alraparypy Aajsia
KOHKPCTHOTO TCXHOJIOIT'MYCCKOIr'0 MMpouecca,

. PacCUYHMTHIBATh OCHOBHBIC XapaKTEPUCTUKNA XUMHUKO-TEXHOJIOTHYECKOTO IIpoliecca,
BbIOMpATh PAllMOHATIBHYIO CXEMY.

Bnaoemsy:

. METOJJaMU  TEXHOJIOTHUECKUX  pPacdeTOB OTJACIBHBIX y3JIOB W  JeTaleit
XUMHUYECKOT0 000PYI0BAHHS;

. HaBBIKAMH MIPOEKTUPOBAHUS THUIIOBBIX anmnaparoB XAMHYECKOMH
MIPOMBIIIUICHHOCTH;

. METOJIaMHU OIPEACICHUS PAMUOHAIBHBIX TEXHOJIOTHYECKHX PEKUMOB pPabOTHI
000pyIOBaHUS.

3. Kparkoe coaep:kanue JUCHUIINHBI.

Pazpen 1. 'mapoanHamMuyeckye nNpouecchl M anmaparbl XMMHYECKOM TEXHOJIOTHH.

1. Beenenue B qucuumiinHy. OCHOBHbIE IOHSITHS U ONpe/ieIeHH.

[Ipeamer aucuumiuabel  «lIpoueccbl W anmapaTbhl  XMUMHYECKOM  TEXHOJIOTHU».
Knaccugpukamuss  mpomeccoB.  HempepbiBHBIE W TEPHOJMYECKHE,  CTAllMOHAPHBIE U
HECTallMOHAPHBIE MPOLIECCHI.

OcCHOBHbBIE 3aKOHOMEPHOCTH IIPOLECCOB M OOLIME NPUHLHUIIBI pacyeTa anmnapaToB
XUMUYECKON TEXHOJIOTHH.

Kunkoctu u rassl. Knaccuduxanus xuakocreid. MneansHast xxuakocts. KanenbHble u
yaopyrue KuAakocTH. Cuibl, AEUCTBYIOIIME B KUIKOCTU: MACCOBBIE U IIOBEPXHOCTHBIE.
HanpspkeHus B )KUAKOCTAX M razax (TaHI€HIIMaJIbHble U HOpMalibHbIEe). CBONCTBA )KUJIKOCTEH.

Monens HenpepbIBHOH cpelibl. [loHsATHE hr3nyeckoro 3neMeHTapHoro oobema.

2. OcHOBBI TEOpUU NEPeHocA.

OCHOBBI TEOpPHH SABJICHUN NEPEHOCA: aHAJIN3 MEXaHU3MOB, MOJIEITUPOBAHUS U pa3pabOTKH
00001IEHHBIX METO/I0B pacyeTa rMAPOMEXaHUYECKHUX, TEIJIOBBIX U MaCCOOOMEHHBIX MPOLECCOB
u anmnaparoB. DEHOMEHOJIOIMYECKHE 3aKOHBI IIEPEHOCAa HMIIYJIbCA, MacChl M DHEPrHUH.
MonekynsipHbIii M KOHBEKTHBHBIA mepeHoc. OOmme 3aKOHOMEPHOCTH T'MIIPOJUHAMUKH,
TEIUIONEpEeauyl W Macconepenadyd. B3auMocBsA3b O3THUX NPOLECCOB B  IPOMBILIUIEHHON
annaparype. Ponb siBieHMit nepeHoca npyu XMMHUYECKUX MPEBpaILEHUsX.

MarepuanbHble W HSHEpreTudyeckue (TemsioBble) OalaHChl; ONpeJeNeHHEe MAacCOBBIX
IIOTOKOB M DHEPreTUYECKMX 3aTpar. YCJIOBUS DPABHOBECUS M OIPEICIICHHE HaIpPABICHUS
nporeccoB nepeHoca. OOIMH BUA YpaBHEHMH CKOPOCTH IPOLECCOB; JABMXKYIIME CHIIBI U
KMHeTH4eckue ko3 guuuentsl. JIumutupyomue cTaauu.

3. I'mapocraruka.

Hubdepennmanbapie  ypaBHeHHUsI paBHOBecust Ouiepa. [lokosmmasicss XKHAKOCTh IO
JneicTBUeM cuibl TskecTH. OCHOBHOE ypaBHEHHWE IMAPOCTATUKU. lIpakTHueckne mpuioxeHus
OCHOBHOTO YpaBHEHHMsSI TUAPOCTATUKH.

4. I'mapoannamMuka.

bamanc cun npu  IBMKEHUM  BS3KOM  HECKUMAEMOM  KUIKOCTH. Y paBHEHHUE
HEpa3pBIBHOCTH (CIUIOIIHOCTH) MOTOKa. YpaBHeHue HaBbe-CTokca u ero pu3nyeckuii CMBICII.

[TogoOHoe mpeoOpazoBanue ypaBHeHus: HaBwe-Ctokca. be3pazmepHble mepeMeHHbBIE -
KPUTEPHH THAPOJMHAMHUYECKOro rnoaoous (Dinepa, PeitHonbaca, @pyaa, TOMOXPOHHOCTH), HX
buznyeckuil CcMbICH; MapamMeTpuyeckue Kputepuu. KpurtepuaabHOoe ypaBHEHHE ABH)KEHUS
BA3KOM JKUJKOCTH.
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VYpaBHeHHE IBIWKEHUS Oiyiepa. DHEPreTHUeCKHil OallaHC CTAIMOHAPHOTO JBHIKCHUS
UJCANIbHOW XUAKOCTU. YpaBHEHUE bepHyM Ui HMIeanbHOM M peanbHOM kuakoctu. Ero
IPaKTUYeCKHe HNpUIOKEeHUs (ucredeHue skuakocted, TpyOka Iluto-Ilpanarns). ITpunnuns
U3MEpPEHUs]  CKOPOCTEM M PAcXolOB  XUAKOCTU  JIPOCCENbHBIMU  IpUOOpaMH U
ITHEBMOMETPUYECKUMHU TpyOKkamu. OmnpeseneHre pacxoJoB IMPH HUCTEUEHUM KHUJKOCTEH udepes
OTBEPCTHS WM HACAJKHU.

I'uapoarHaMUUeCcKue peKUMBbl ABHKEHHS KUAKOCTEN: JTaMUHAPHBINA U TYpOYJIEHTHBIH.

Uucno PeiiHonbaca M €ro KpUTHYECKHE 3HAYCHUs. MexaHu3Mbl JIAMHUHAPHOTO M
TypOynenTHoro teueHuid. Ilonstue TypOynentHocTH. IIpencraBienust o ruApoIMHAMUYECKOM
MOTPaHUYHOM CJIO€ NP TEUECHUH 110 TPyOaM U KaHajaM U IpU OOTEKaHUHU Tell.

Pacuer amamerpa TpyOONIpPOBOJOB M ammapaTroB; BbIOOp CKOpOCTEH IOTOKOB MU
ONTUMAJILHOTO TUAMETPa TPYOOIIPOBOIOB.

Pacnpenenenue ckopocteil mo paauycy TpyObl OCTOSHHOIO CEUEHMsI IIPU JTAMUHAPHOM
CTallMOHAPHOM TE€UYECHUU.

Teuenue B TpyOax u xaHanax. Onpenenstomuil MonepeuHslii pa3Mep MOTOKa B KaHajlax
IPOM3BOJILHON (POPMBI: TUAPABIMYECKUIA painyc, SKBUBAJICHTHBIA JHAMETD.

I'mppaBnuueckoe CONPOTUBIEHUE NIPU TEUEHUU XKHUAKOCTEH U razoB. Pacder morepb Ha
Tpenue (ypaBHeHue [lapcu-Beiicbaxa) m Ha wmecTHbIe conpoTuBiacHUs. COOTHOIICHHUS U
HOMOTpaMMBbl Uil pacuera Kod(hduuueHTa TpeHUs. 3aBUCUMOCTH MEXAY pacxoioM U
nepenaaoM JasieHusd. Pacuer Hanopa Uil NEPEMEIIECHHs] JKUJIKOCTEH 4Yepe3 CHUCTEMY
TpyOOIPOBOJIOB U aIIaparos.

1.5. [lepemeneHue :KUAKOCTEN.

Ilepemerienne XUAKOCTEH € MOMOIIBIO MAalIMH, MOBBILAIOMIMX AaBieHHe. OObeMHbIE
(mopiIHEBbIe, pOTALIMOHHBIE U Jp.) U JUHAMUYECKHe (LEHTPOOEkKHbIE, OCEBBIE U Jp.) HACOCHI.
OcHOBHBIE MapaMeTpbl pabOThl T'MAPABIMYECKUX MAIIMH: [POU3BOAMUTENBHOCTb, HAIIOP,
mMoiHocTb, KIT/I.

Pacuer Hanopa u notpediasieMoil MOIHOCTH; 1TOA00p ABUraTess K Hacocy. OnpeneneHue
JIOITyCTUMOM BBICOTBI BCACBIBAHMS. SIBIICHHE KaBUTALUU U €r0 MPEAOTBPALLECHNUE.

OcobeHHOCcTH PabOTHI, COMOCTAaBICHHE W OOJACTH TNPUMEHEHUS OCHOBHBIX THUIIOB
HACOCOB - LIEHTPOOEKHBIX, MOPIIHEBBIX (MTyHXEPHBIX) U Ap. CBsA3b Hanopa, MomHocTH 1 KIT/I
C TPOM3BOJUTEIBHOCTBIO (XapaKTEpPUCTHUKU HacocoB). Pabora HacocoB Ha ceTh M MX BBIOOP;
peryaupoBaHue MPOU3BOAUTEIBHOCTH.

Pa3pea 2. TenuioBbie mpounecchl M annapaTbl XHAMHYECKONH TEXHOJIOTHH.

2.1. OcHOBHBIE OHATHS U ONpe/eeHUs B TelJionepeaaye.

OCHOBHBIE TETIOBBIE MTPOLIECCH] B XMMHUECKON TEXHOJIOTUN: HarPEBAHNE U OXJIAXK/ICHUE,
KOH/JICHCALKs ITAPOB U UCIIAPEHUE JKUJIKOCTEH.

CranuoHapHBI ¥ HECTALMOHAPHBIN NEPEHOC TEIUIOTHL. TemmepaTypHoe MoJe, IpaJueHT
TEMIIepaTyphl U TEIUIOBOM ITOTOK; TEIUIONEpeaada U TeIIooTaaqa. TemnepaTryponpoBOgHOCTh —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEIBI.

2.2. [lepenoc 3Hepruu B popMe TeNJIOTHI.

TennoBoil OanmaHc Kak dYacTHBIA ciyyail sHeprermueckoro Oamanca. OmnpezaeneHue
TEIUIOBOM Harpy3kH ammapara Nnpu HM3MEHEHHMM U 0e3 W3MEHEHHUs arperaTHoOro COCTOSHUS.
Pacxop remnonocurenen.

JuddepenunanbHoe ypaBHEHHE IepeHOoca 3HEpruu B (opMe TeIoThl, ypaBHEHUE
®ypoe-Kupxroga 1 TerIonpoBOAHOCTH.

CranvoHapHbIiI NEPEHOC TEIUIOThI Yepe3 IUIOCKME M UWINHAPUYECKHE CTEHKH.
CoueTranne MEXaHM3MOB MIEPEHOCA TEIIOTHI (TEIIONPOBOJHOCTH, KOHBEKIMH, U3ITYUYEHHS).

KonBekTHBHBIA NepeHOC TEIIoThl. be3pasmepHble mepeMeHHble — uuciaa Hyccenbra,
[Texne, [Tpanarns, I'pacroga, @ypre. Pacuer k03¢ HUIIMEHTOB TEMIO0TAAUN IPU BBIHYKICHHON
Y €CTECTBEHHON KOHBEKIUU.

TernmooOMeH mpu M3MEHEHUHU arperatHoro coctosHus. Konnencanus napoB. @opmyna
HyccenbTa. TerooOMeH mpu KUMEHUH.
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PagnanTtHbelli TeronepeHoc. B3amMHoe wusnydeHwe Ten. PaamaHTHO-KOHBEKTHBHBIM
IIEPEHOC TEIUIOTHl. PacueT morepb TEIJIOTHI amnmapaTaMd B OKPYXKAIOLIYIO CPely U TEIUIOBOM
n3oisinud. OCHOBHOE ypaBHEHUE TEILIONEPEAAYN.

2.3. Teruionepeaaya B NOBEPXHOCTHBIX TEMJIO0OMEHHHKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJIUTUBHOCTb TEPMHUUYECKUX
conpotuiieHu. CpeaHss ABMKYILas cuia Temionepenadn. Onpenenenne cpeaHe IBUKYIIeH
CHWJIBI B ammaparax pas3jJn4yHblX KOHCTPYKUMH. B3anMHOe HampaBieHHE JBH)KCHHS
TeIIoHOoCcUTeENEH. PacueT noBepXHOCTH TENII00OMEHHUKOB.

CrocoObl MoABOAA W OTBOJAA TEIJIOTHI B XUMMYECKOW TeXHoJoruu. TpeboBaHus,
npeabaBisieMble K TeIUIOHOCHTENsIM. OO0OrpeB BOISHBIM IApOM, BBICOKOTEMIIEPATYPHBIMH
OpPraHMYECKUMHU TEIUIOHOCUTEISIMH, TONOYHBIMHU Ta3amu. CrocoObl 31ekTpooborpeBa. OTBOJ
TEIUIOThI BOAOH, BO3AYXOM U HU3KOTEMIIEPATyPHbIMU TEIUIOHOCUTEIISIMHU.

TennooOMeHnHble anmapatbl; MX Kiaccu@ukanus. OCHOBHbIE THUIIBI MOBEPXHOCTHBIX
TEINIOOOMEHHUKOB  (TpyOuarble, IUIACTHHYATBIE,  ammapaTsl C  IEePEeMEIINBAIOIIUMHU
ycrpoicTBaMu U T.1.) CMecuTenbHble TeINIOOOMEHHUKHU: TPAJUPHHU, KOHAEHCATOPbI CMEIIECHUS.
Boi6op onTuManbHBIX KOHCTPYKLIMHM M YCIOBUM JKCIUTyaTallMM TEIJIOOOMEHHBIX aIlaparos.
OCHOBHBIE TEHJICHIIUN COBEPLICHCTBOBAHMSI TEINIOOOMEHHBIX alIapaToB.

Pa3znean 3. Ilpouecchl M anmaparbl pa3jejieHMsl TOMOTeHHbIX cHCTeM (OCHOBHbIE
Macco00MeHHbIE MPoIecChl).

3.1. OcHOBHBIE OHATHS U ONpeeIeHUs B Maccolepeaaye.

Knaccuukanus mnponeccoB MaccooOMeHa. OCHOBHbIE TOHSTHS M OIpENEJICHUS.
[Tpomeccrl co cBOOOMHON M (PUKCHPOBAHHOW TpaHHICH paznena (a3 U ¢ pasaeistomei ¢a3sl
neperopojkoit (MemOpanoit). Hocurenu u pacnpenensemslie BemectBa. CrocoObl BbIpaXKEHUS
coctaBa ¢as.

DU3MKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX IpoLEeccOB. PaBHOBECHBIE YCIOBHS U
OlpeNeNieHue HampaBlieHHs TepeHoca BemiectBa u3  (asel B ¢azy. Koadduumentsr
pacnpeznenenus. [lonarue o Macconepenaye 1 MaccooTaaue.

KonuenTpannonHoe nosie, rpaAMeHT KOHIEHTPALUU, OOIUN U yAeIbHBIH OTOK MacChl.
MoznexynsipHas 1udy3us B KUAKOCTSX, razax (mapax) ¥ TBEp/bIX Telax.

3.2. MexaHu3Mbl NlepeHOCa MAaCChI.

VYpaBHEHME HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOTO MIEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Jndy3noHHBIN MOrpaHUYHBIN CI0H; MTPOo(UIN KOHIIEHTpALUi U CKOPOCTEH B MOTOKAX.

Koadppunumentsr maccoornaun. OCHOBHBIE MOJIENbHBIE IMPEACTABICHUS O MEXaHHU3ME
MacCOOTauHu.

MopenupoBanrue KOHBEKTUBHOTO MaccooOMeHa. Ywmcna Hyccenwta, Ilekine, [Ipanars,
®dypbe u Jp., uX HU3NYECKUI CMBICI, aHAJIOTUH C TEIJIOBBIM 110100MeM MPUMEHUTENBHO K razaM
u KuakoctsM. Pacder ko3d@uuMeHTOB MaccooTnayd B ammaparax pasjdyHbIX THUIIOB 110
ypaBHEHUSIM ¢ Oe3pa3MepHBIMU IIEPEMEHHBIMU.

Macconepenaya. OcHOBHOe YypaBHeHHMEe Macconepefaud. COOTHOIIEHHE MEXIy
KodpduIMeHTaMH  Maccolepelaud M MaccoOTHauyM,  aJJUTUBHOCTh  AU(D(Yy3HOHHBIX
conpotuBiieHnd. VHTeHCHpUKalus Macconepesadyy IMyTeM BO3JIEHCTBUS HA JIMMUTHUPYIOLIYIO
CTaJIHIO.

Bnusnue ycnoBuii (TemmepaTyphl, JaBJI€HUs, KOHLEHTpalui) Ha HalpaBlieHUE
MaccornepeHoca Ha mpuMepax abcopOIiK; MPUHIUIIBI BBIOOpa aOCOPOSHTOB.

3.3. ®a3zoBoe paBHOBeECHE.

MarepuanbHblii 0ajJaHC HEMPEPHIBHOIO YCTAHOBMBIIETOCS IpOIEcca MPHU pa3IMYHbIX
croco6ax BbIpaXKeHHs COCTaBOB (a3 M UX PACXOJIOB; YpaBHEHUS pabOUUX JTMHHM.

[IpenenpHble  KOHLEHTpAallMM  paclpeAciseMoro KOMIIOHEHTAa B  OTJAOLEd U
u3BleKaomen (¢azax Ui MPOTHBOTOYHBIX MPOIECCOB. MakCHMalbHO BO3MOKHAsi CTENEHb
U3BJICUEHUS, MUHUMAJIbHBIN U ONITUMANIbHBINA pacXo/Ibl H3BJIEKaIOLIeH (azbl.

3.4. MeToambl pacuéra pazMepoB MacCOOOMEHHBIX KOJIOHHBIX alllapaTroB.
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Pacuer mnomepeuHoro cedeHus (quameTpa) KOJOHHBI, MPEAENbHO JOMyCTHMas |
HKOHOMHYECKH ONTHMAaJIbHAsl CKOPOCTH CILIOUTHOM (a3bl.

PanmonanbHblil BEIOOp B3aUMHOTO HaNpaBjeHUs ABWKEHUS (pa3 U opraHu3alii MOTOKOB
B MacCOOOMEHHBIX ammaparax. PacdeT MaccoOOMEHHBIX MPOLIECCOB U aIMapaToB Ui CUCTEM C
OJIHUM pacrpeneisieMbiM KOMIOHeHTOM. OCHOBBI pacdeTa BhICOThl MaCCOOOMEHHBIX amlnapaToB
C HETPEPHIBHBIM U CTYIIEHYAThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METOJa pacyera: Ha OCHOBE
KO3 (UIIMEHTOB MAaccolepeayd U Ha OCHOBE IMOHSTHUS TEOPETUYECKOM CTYNEHU pa3/ieeHHUs.
[TonsaTHe ymcna €AMHUI] MEPEeHOCa M BBICOTHI €IWHUIBI nepenoca. dakrop maccorepenayu.
Cpennsisi IBWXyIlas Ccuila Maccornepefadd. BiusHuEe NpPOAONBHOrO NEpeMenIBaHus Ha
CPEIHIOI0 JIBUKYIIYIO CHIy Maccomepenaud. [Ipouenypa pacuera, OCHOBaHHAs Ha OOBEMHBIX
koadunmentax maccornepenayn. ['padpuyueckuii 1 aHATUTHYECKUI METOJIBI pacueTa.

Pacuer BBICOTBI MacCOOOMEHHBIX amlIapaTroB €O CTYNEHYaThIM KOHTakToM (a3s.
D¢ dekTuBHOCTL cTyneHn nmo Mapdpu. Cs3p uncna enuHMIl nepeHoca U JjokaabHoro KITJ]
CTyneHu 1o Mbpdpdpu. YucCIeHHBIH pacyeT «OT CTYNEHH K CTYNEHHW» M ero rpaduyeckas
MHTEPIIPETALNS C UCIIOIb30BAHUEM «KHHETUYECKON JTUHUMY». YUeT CTPYKTypbl MoTokoB U KIT/I
tapenkd. OcoOeHHOCTH pacyera TapeibuaThIX KOJOHH Ha OCHOBE MOHSATHS TEOPETUYECKOMN
Tapenku. Ynuciao AeCTBUTEIbHBIX U TEOPETUYECKUX TapeloK. DPGEeKTUBHOCTD TAPEIIKH.

ParmonanbHe1ii BEIOOP B3aMMHOTO HAIpaBJICHUs IBHKEHUS (pa3 1 OpraHu3anuy MOTOKOB
B MaCCOOOMEHHBIX allaparax.

3.5. A6copOuus.

OOmue TPUHLMUIBI YCTPOHCTBA M KiIaccH(UKAIMs ammapaToB Uil MacCOOOMEHHBIX
IPOIIECCOB B cUcTeMax "Ta3(map)-KuaKocTh". OcoOEHHOCTH KOHCTPYKIIHA abcopOepoB.

OcHoBHbIE TUIIBI M O0JAacTH MpUMEHEHHs abcopOepoB: HacaJouHble M TapebdaTrble
KOJIOHHBI, amaparhl CO CIUIOIIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, armaparthl C
JTUCTIEPTUPOBAHUEM >KUIKOCTH.

Cxembl abCOpOIMOHHO-IECOPOLIMOHHBIX YCTaHOBOK C BBIJACICHHEM H3BJICYCHHOTO
KOMIIOHEHTa U pereHepaiueii adcopOeHta (mecopOrueil mpu TOBBIIIEHHON TeMIepaType,
MIOHMKCHNEM JIaBJICHUS, OTYBKOW WHEPTHBIM HOCUTEIIEM).

3.6. Iuctunasinus. Pektupuxanms.

Paznenenne nucTHILISIIAEH KUIKUX TOMOTEHHBIX CMECEeH M CKMKEHHBIX Ta30B; 00JIACTH
IPUMEHEHHS U OCOOCHHOCTH MPOBEIEHUS MPOLIECCOB NP PA3IMUYHOM JABICHUH.

[TapoxuIKOCTHOE pAaBHOBECHE I CHCTEM C IMOJHOM W OTrPAHUYEHHON B3aUMHOU
pacTBOPUMOCTBIO W €r0  BIMSHHUE HAa  BO3MOXKHOCTH  DPa3/ieieHuss  KOMIIOHEHTOB
TUCTHUIIIUOHHBIMU MeTo/IaMH. PacdeT paBHOBecHs /IS HIealTbHBIX OMHAPHBIX CMECEH.

IIpocras u ¢QpakumoHHas TNEperoHka; HeperoHka c aeduermarnueil. MarepuanbHbIHA
OanaHc, pacdeT BbIXOJa MPOAYKTa U €r0 CPEJHEro COoCTaBa IMpH MEPEroHKe OMHAPHBIX CMECEH.
Cxembl ycTaHOBOK. TemsoBble OallaHCBl M pacueT pacXoJI0B TEIUIOHOCUTENEeH Ui 3THUX
IIPOLIECCOB.

Pextudukanus. OU3MKO-XUMUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBHUH INPOBEICHUS
nporeccoB. CXeMbl YCTaHOBOK ISl HEMTPEPHIBHOM M MEPUOANIECKON peKTH(PHUKAINN OWHAPHBIX
cmeceil. OCOOEHHOCTH YCTpOICTBa anmapaToB (HaCaJOYHBIX M TapesibyaThIX KOJOHH) U BbIOOpa
PEeKUMOB WX paboThl TIpu pekTudukanuu (Mo cpaBHEHHIO ¢ abcopOumeit). OcobeHHOCTH
YCTPOMCTBA U BapUaHTHI pabOTHI UCTIapUTENIeH U 1e(IerMaTopoB.

MopenmupoBaHre ¥ pacdeT MPOIECCOB M ammnapaToB MPH HEMPEPHIBHOW PEeKTU(MUKAIIH
O6uHapHbIX cucteM. OCHOBBI YHCICHHOTO U Ipad0aHATUTHYECKOTO METOAO0B. MarepHaabHbIi
Oamanc. PabGoume muamm. OmnpeneneHue MUHUMAJIBHOTO W pabodero (aerMoBoro 4Ywucia.
TennoBoil GamaHc M pacueT pacxooB TeroHocuTeneil. [IpuHIUIBI TeXHUKO-3KOHOMUYECKOH
ONTUMM3AIMM TpU pacueTe pabodero (IerMoBOro 4Yucia, pa3sMepoB ammaparypbsl U
JHepreTudeckux 3arpar. OCHOBBI pacyeTa TapesibyaTblX M HAcaJOUYHBIX PEKTU(PUKALMOHHBIX
KOJIOHH.

Pazgen 4. Ilpoueccsl U annmapartbl pa3jieJieHHs] TeTepOreHHbIX CHCTeM (OCHOBHbIE
THApOMeXaHuYecKHe MpPOoLecchl).
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4.1. Pa3znenenne rereporeHHbIX cucreM. OCHOBHbIC IOHATHSA U METO/bI.

Knaccuukanuss >KUAKMX U Ta30BBIX TETEPOTCHHBIX CUCTEM: CYCIEH3HH, SMYJIbCHH,
IICHBI, NIbIM, TyMaHbl. MaTepuanbHbIi 6alaHC TPOLECCOB pa3/ieeHHsI FeTEPOreHHBIX CUCTEM.

Onenka 5((}eKTHBHOCTH W BBHIOOP ONTHUMAJIBHBIX MPOLECCOB W aNMapaToB JUIA
paszieneHns TeTepOreHHbIX CMECEH.

4.2. OCHOBBI TEOPUH OCAIKACHMUS.

Paznenenne >KUAKMX M Tra3oBbBIX CHUCTEM B IOoJIe CHJI TsbkecTH. Pacuer ckopocteit
CBOOOJTHOTO M CTECHEHHOT'O OCAKICHHUS TBEPABIX YACTHIl IIapOOOpa3HON M OTIIMYHBIX OT Hee
(GopM B 110J1€ CUJIBI TSIKECTH.

IIponeccsl OTCTaMBaHKs M YCTPOMCTBO aIlllapaToOB pa3leieHUsl CYCIEH3HM, SMYJIbCUN U
nblIel. PacueT moBepXHOCTH OCaXIE€HUS M MPOU3BOAUTEIIEHOCTH OTCTOMHHMKOB. Y CTPOHCTBO U
JeICTBUE LIMKJIOHOB (IIPOCTBIX M OaTapeHHBIX ), THAPOLIMKIOHOB.

4.3. TeueHue KUJAKOCTH 4epe3 HENMOJABUKHbIE 3€PHHUCTbIe W ICEBJ00KUKEHHbIE
CJIOM.

3HayeHue TUAPOJMHAMMKHM 3€PHHUCTBIX CJIOEB B Ipoleccax (WIbTPOBAHMS, TEIUIO- U
MaccooOMeHa, TeTEepOreHHOro kartainu3a U Ap. OCHOBHBIE XapaKTEPUCTHKH JTHUX CIIOEB:
JMCIIEPCHOCTD, yJIeJIbHAs TOBEPXHOCTh, IOPO3HOCTb, SKBUBAJICHTHBIN AMaMeTp KaHaioB. Pacuer
TU/IPABIMYECKOrO COINPOTUBIEHUS cCJlosl. ['MapaBiIMYecKoe CONPOTUBIEHUE CJIOEB HAcaJoK
IPOMBIIIJICHHBIX Macco- U TEMJI000MEHHbIX alapaTos.

Pexxumpl TeueHHs MMOTOKOB B Haca/J04HbIX KOJOHHaX. ['MapaBinyeckoe cOnpoTUBIEHUE,
SIBJICHUS [10JIBUCAHMS, 3aXJI€ObIBaHNS U MHBEPCUHU (a3, U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['uapoauHamMuka TICEBIOOKMKEHHBIX  (KUMSmux) ciaoeB. OO0nacTh NPUMEHEHHUS
HICEB/I00KIKEHHUSL. OcHOBHBIE XapaKTePUCTUKH IICEBJI00KHKEHHOTO COCTOSIHUSI.
['mapaBiamyeckoe COMpOTUBICHNE. PacueT cKopocTel MCeBI00KMKEHUSI M CBOOOIHOTO BUTAHMS,
BBICOTBI TICEBJIOOKMKEHHOTO ciios. OIHOPOAHOE U HEOJHOPOJHOE IICEBJOOXKUKEHHUE.
OcoOeHHOCTH TICEBIOOXKWKEHUS MOJUAMCIEPCHBIX cloeB. [IHEBMO- M TUAPOTPaHCHIOPT
3€pPHUCTBIX TBEPJIBIX MATEPUATIOB.

4.4. PunbTpoBaHUE CYCIIEH3M U OYHMCTKA ra3oB OT MblJIeH.

Crnenuduka moBeeHUs] 0CaJIKOB KaK 3€PHUCTBIX CIIOEB: C)KUMAEMble U HECKHUMAeMble
ocagiku. Buael (uUIBTpOBaNbHBIX MEpPeropofok. @DakTopbl, BIMSIOLUIME HAa CKOPOCTb
(bMIbTpOBAHMUS. duibTpOBaHKE npu IIOCTOSTHHOU CKOpPOCTH (GuIbTpOBAHUSL.
OKCHepUMEHTAJIbHOE OIpeseiieHue KOHCTAaHT ypaBHEeHHs (uuibTpoBaHus. Knaccuduxamus u
YCTPOMCTBO OCHOBHBIX THUIIOB HENPEPHIBHO M TMEPUOJUYECKH pPAa0OTAOMIUX (GUIBTPOB U
GUIBTPYIOMUX LHEHTPUPYT.

4. O0beM y4eOHOH JUCHHILINHBI.

Beero Cemectp
. 9) 6
Buj yuyeoHoii pa6oTni A A A
3E Kal | oo Kal | oo Kajl.
q, q, q,
OO011ast TpyA0€MKOCTh TUCIUILIMHBI 9 324 4 144 5 180
KonTakTHas padora - ayinTopHbBIE 45 160 18 64 2.7 9%
3aHATHS
Jlexun 1,8 64 0,9 32 0,9 32
JlaboparopHbie padboTs (JIP) 0,9 32 - - 0,9 32
[TpakTuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 2,55 92 1,2 44 1,3 48
CaMocCTOsATeIbHOE U3YUCHUE PA3IeiIoB 255 92 12 44 13 48
JUCITUTIIAHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - MpOMeKyTOTHAS 2.0 0.8 0,01 0.4 0,01 0.4
aTTecTanus
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[ToaroToBka K s5K3aMeHy 71,2 1099| 356 |099| 356

Bua uToroBoro KOHTpoJIf: IK3aMeH IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«O0mas XuMH4YeCcKasi TeXHOJIOTHsD)

1 Heab aucuumiIMHbl — (GOpMHpPOBaHME 3HAHUH B 00JACTH peanu3aly XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (U3NKO-XUMHUECKUX OCOOEHHOCTEW MPOTEKAIOIINX
peakuuid, BpIOOpa ONTHMAIbHBIX YCJIOBUH pealnu3yeMbIX IPOLECCOB, BbIOOpa 3((HEKTUBHBIX
PEaKTOpOB, MPHOOPETCHUsI HABBIKOB B COCTABICHUM MATEPHAJBHBIX M TEIUIOBBIX OAlaHCOB, B
pacyere MpOLIECCOB U PEAKTOPOB HA OCHOBE MAaTEMaTHYECKOI'O MOEIUPOBAHMS, MOIYyYEHUS
3HaHUH B 00J1IaCTH pa3pabOTKH IHEProcOeperaImux XuMuKo-Texnonornaeckux cucreM (XTC),
0€30TXOAHBIX U MAJTOOTXOAHBIX TEXHOJIOTHH Ha IPUMEPE COBPEMEHHBIX IIPOU3BOJICTB.

2 B pe3yabTare u3y4eHus JMCHUIIMHBI 00y4AIOMMIiCS J0JIKeH:

Obnadamye cleayomUMU KOMIIETCHIUAMU ¥ HHAMKATOPAMH UX TOCTUKECHHUS:

[1K-1.1; IIK-1.2; 1TIK-1.3.

3namo:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEJOBAHUS B3aUMOJICHCTBUS XUMUYECKUX MIPEBpAILEHUI U SBICHUI
IIepeHoca Ha BCEX MACIUITAOHbIX YPOBHSX;

— METOJIUKY BbIOOpa peakTopa U pacdyéra npolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE [TPOLIECCHI U PEAKTOPBI XUMUUECKON 1 OMOTEXHOJIOTUY;

— OCHOBHBI€ IPUHIIMIIBI OPraHU3aUU XMMUYECKOI'O IIPOU3BOJICTBA, €T0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH Y(PPEKTUBHOCTH IPOU3BOJICTBA,

— OCHOBHBIE XMMUYECKHE IIPOU3BOJICTBA.

Ymemn:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MIpoliecca;

— BpIOpATh pallMOHAIBHYIO CXEMY IIPOM3BO/ICTBA 33JAaHHOTO IPOAYKTA;

— OLICHUTh TEXHOJIOTMYECKYIO 3P PEKTUBHOCTH TPOU3BO/ICTBA;

— BBIOpaTh 3¢ (HEKTUBHBIN THI peaKkTopa;

— IPOBECTH pacyeT TEXHOJIOTMUYECKUX MapaMeTPOB AJIs 3aJaHHOTO MPOLiecca;

— OIIPEEIUTh apaMeTphbl HaWIy4llleld OpraHu3aliy Mpolecca B XMMHUUECKOM PEaKkTope.

Braoemy:

— MeToAaMH aHaiau3a 3PEeKTUBHOCTH pabOThl XUMHUECKUX IPOU3BOICTB;

— METOZAaMHM pacueTa ¥ aHaJn3a MPOLECCOB B XUMUYECKUX PEAKTOpAX, ONpPEAEICHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— METOJIaMH BbIOOpa XUMHUYECKHUX PEaKTOPOB.

3 Kparkoe coaep:kanue AUCUUIINHBI

Pa3nea 1. XumMnueckasi TEXHOJIOTHS 1 XHMHYECKOE ITPOU3BOACTBO.

1.1. OcHOBHBIC ONIPeAe/IeHUS U MOJIOKEHUS.

Xumnueckas TexHosorusi. OOBbeKT XUMUYECKOH TeXHOJIOTHH. MexXOoTpaciieBoi Xapakrep
XUMHYECKON TEeXHOJIOTUU. Pa3BUTHE XMMHMUYECKHUX MPOHU3BOACTB U XMMHMUYECKOH TEXHOJOTHUHU.
MecTo XMMHUYECKOI TEXHOJIOIMH B MPOMBIIIUIEHHON c(epe U METOJJOB XUMHUECKOW TEXHOJIOTUU
B HEXUMHUYECKHX OTpACisX MPOMBINUIEHHOCTH. CHCTEMHBI aHaIU3 CIO0XHBIX CXEM H
B3aMMOJEHCTBUI DJIEMEHTOB CXEMbl — TIIOHATHUE U COJAEpKaHHE Merona. Pusznueckoe H
MaTeMaTHUYeCKOe MOJIEIHPOBAHUE, ONPEIETICHIE U OCHOBHBIE MOHATHUS, UX MECTO B MHXKEHEPHO-
XUMHUYECKMX HUCCIENIOBaHMSIX UM  pa3paboTkax. Mecro © 3HaueHHE HATypHOTO U
BBIUMCIIUTENBHOT0 3KciepuMenTa. CoaepkaHue 1 3a/1a4 y4eOHOTo Kypca.

1.2. XuMn4eckoe npou3BOACTBO.

[lonsiTHE O XMMHYECKOM MPOU3BOACTBE. MHOrOQYHKIHMOHAIBHOCTh XHMHUYECKOTO
npou3BojacTBa. OOmas CTPYKTypa XHMHUYECKOTO Mpou3BoAcTBa. OCHOBHBIE MOACHCTEMBI
XUMHYECKOT0 Mpou3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHl XUMHYECKOI0
IIPOU3BO/ICTBA.
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KauecTBeHHbBIE U KOTMYECTBEHHbIE TOKA3aTEIN XUMUYECKOTO MPOM3BOCTBA: TEXHOJIOTUYECKHE,
HSKOHOMUYECKHUE, IKCILTyaTallHOHHbIE, COLIMAJIbHBIE.

1.3. CbipbeBble pecypchbl, BOJa M JHEPrUsi B XUMHYECKOM NPOU3BOICTBE.

Knaccuukanuss ChIppeBBIX PpECypcoB MO pasIUYHBIM IpH3HaKam — (a3oBomy
COCTOSIHUIO, TPOMCXOXKIEHUIO, HCTOYHHKaM. MuHepalbHOEe ChIpbe (pyAbl M TOJE3HBIC
MCKOIIaEMBbIE), OPraHUYECKOE IPUPOJHOE ChIpbE (IFOPIOYME MCKOMAEMBIE), PACTUTEIBHOE MU
JKUBOTHOE ChIpb€, BTOPHUYHOE CBHIPhE — HUX HCIIOJIb30BAHHE M NYyTU mepepadoTku. OCHOBHBIE
CHoco0BI MEPBUYHON 00pabOTKH ChIpbs (0OOramieHne, OYMCTKa, MOATOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). [loHsTHE, CyIIHOCTH W TpPUMEPHl YIUIYOJIEHUS HCIHOJIb30BAaHUS CBIPbS,
KOMOMHHPOBAHUS MPOU3BOJICTB U KOMIUIEKCHOU NIEpepabOTKU CHIPHSI.
3HaueHWEe U HCMOJb30BaHME BOABl B XUMHUYECKMX MPOU3BOACTBaX. VICTOUHHUKH BOJBIL.
TpeOoBaHusl K TEXHOJOTMUYECKOH M OBITOBON Boje. IIpoMbIlIeHHAs MOATOTOBKA BOJBI H
METOJIbl €€ OYUCTKU OT mpumeceil. OCHOBHBIE METOJbI KOHTPOJS KAauecTBa BOABI. DKOHOMMS
BOJIOTIOTPEOICHHSI B TPOM3BOICTBE. BO100OOOPOTHBIE CHCTEMBI.

Bunsl ¥ HMCTOYHHMKHM DJHEPrUM B XHMMUYECKOM MPOMBILUIEHHOCTH. Macitadbl
noTpedsieHusT U CIOCOOBbl YMEHbBIIEHUs 3Heprerudeckux 3arpar. CylHOCT U IPHUMEpPHI
pereHepalui M peKymnepaluyd SHEPrud. DHEProTeXHOJIOTUYECKHUE CHUCTEMBbl. BTopuuHbIe
SHEPreTUUECKUE PECYPCHI.

Pa3neu 2. TeopeTuueckue 0CHOBbI XMMHYECKHX MPOILIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE onpe/iesIeHUs] M MOJI0KEHMS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MIpeBpaIeHH —
CTEXHOMETPUYECKUE, TEpPMOJAUHAMUYECKUE, KHUHeTudyeckue. IlokaszaTtenun  XMMHYECKOTro
MpEeBpalleHHs] — CTETIeHb IPEBPAICHUs, BBIXO]I IPOIYKTa, HHTErpalibHas U AuQdepeHnanbHast
CEJIEKTUBHOCTH, CKOPOCTH PEAKIUU U IIPEBPALLECHHS PEAr€HTOB.

2.2. XuMHYeCKHe NMpouecchl.

Omnpenenenne. Kinaccupukanuss XUMHUYECKUX TPOIECCOB MO PA3IUYHBIM TPU3HAKAM —
XUMHYECKUM (BHJ XHUMHUYECKOW peaklud, TEePMOJUHAMUYECKHE XapaKTEPUCTUKH, CXeMma
npeBpalleHnii) U pa3oBbIM (UHUCIIO U arperaTHoe cocTosiHue ¢as).

I'omorenHsbIil xuMuyeckuil mpouecc. OnpeneneHre U npuMepsl. BiausHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUHM IMPOTEKaHUs Ipolecca Ha ero nokasaresnu. CriocoObl HHTEHCU(PUKALIUY.
[TonsTe onTUMaNbHBIX Temneparyp. OnNTHUManbHBIE TeMIEpaTypbl A OOpaTHUMBIX H
HEOOpaTUMBIX K30- U SHIOTEPMUUECKHUX PEAKIIHI.

I'eteporeHHbli (HEKaTAMTUTUUYECKHUI) XUMHUUECKUN Tporiecc. OmnpeneneHue U MpUMEpHI.
CrpykTypa mporecca U ero cocrapisitonue (ctaauu). Habmiomaemas CKOpOCTh XHMHUYECKOTO
npesparenus. O6mactu (pexxuMbl) MPOTEKAHUS MpoIiecca, TMMUTUPYIOIIAs CTaIusl.

['eTeporennsiii xuMuyeckuii mporecc '"raz (KUAKOCTH) - TBepnoe". OO0oCHOBaHHE,
MOCTPOCHUE U aHAIM3 MAaTEeMAaTUYECKON MOJIENHU JJIsl peakiuii ropeHus (Moienb "CKIMAroIIasIcs
chepa") m Tomoxmmuueckord (Mozenb 'c HeB3aumojehcTByromuM siapom"). Habmromaemas
CKOPOCTh TMpEBpAIEHUS, BpeMs MPEBpAlllEeHUs M TyTH HMHTCHCU(DUKAIMU AN PA3TUIHBIX
oOractel mpoTeKaHus mpolecca.

I'eteporennpii XuMUYeckuil mporecc '"raz (KHAKOCTb) - KHUIKOCTH". OOOCHOBaHWHE,
MOCTPOCHHE M aHAIW3 MaTemarhyeckoil Moxaenu. Habmronaemass cKOpocTh MpeBpallleHus |
obnactu nporekanus npoiecca. [lyTu nHTeHcuuKanmuu Ui pa3indyHbIX PeXKUMOB MpoIliecca.
Karanutuuecknii nporecc. Onpezaenenne, kiaccuukanus, TpuMepsl. [ eTeporeHHbIN KaTaim3
Ha TBepAoM Karanuzarope. OO0CHOBaHUE, TOCTPOCHHUE M aHAIW3 MAaTEeMAaTUYECKOW MOJENH Ha
KaTaJUTHUYECKON IMOBEPXHOCTH M B MOPUCTOM 3epHE Karainuzaropa. Halmromaemas CKOpPOCTb
npeBpalieHuss W o0iacTu MpoTekaHus Tmporecca. CTeneHb WCIONIb30BaHUS BHYTPEHHEH
noBepxHocTu. [1yTn nHTeHCHDUKAMK KaTaTUTHYECKUX MTPOLECCOB.

2.3. XuMHn4ecKne peakTopsl.

OmnpeneneHre M Ha3HAaYeHHE XHUMHYECKOrO peakTopa. PeakTophl B XHMHYECKUX U
HEXMMHUYECKUX OTPACTSAX MPOMBIIIIEHHOCTH. O030p THUMOB XUMHUYECKHX pPEaKTOPOB, UX
CTPYKTYpHBIE JJIEMEHThl (peaklMOHHas 30HAa, YCTPOWCTBa BBOJAa M BbIBOJA, CMEILIEHUS,
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pas3zieneHus U pacupeeNeHusl OTOKOB, TEIUIOOOMEHHBIE JIEMEHTHI), OCHOBHBIE MPOLIECCHl U
SBJICHUS B HUX.

Cucrtematu3zanys IpoLECCOB B XMMUYECKOM PEAKTOpE MO MaclTaly MX MPOTEKaHMSL:

XUMHUYECKass peakius, XUMHUYECKHMH Tpolecc B IJIEMEHTapHOM oObeMe, MpoIecchl B
PEaKMOHHOM JIEMEHTE U B PEAKTOpE B LIEJIOM, UX B3aMMOCBA3b U HEpAPXHUYECKas CTPYKTypa
MaTeMaTUYeCKON MOoJenu mpolecca B peakrope. lIpuMepsl mponeccoB B pa3iuuHbIX BHJIAX
XUMHYECKHX PEAKTOPOB.
Knaccugukanus mpoueccoB B peakTopax MO Pa3IMYHBIM IMPH3HAKAM - BUJA XHUMHUYECKOTO
npolecca, OpraHu3alys IOTOKOB PEareHTOB (CXeMa [BM)KEHUS PEreHTOB uepe3 peakTop,
CTPYKTypa IIOTOKOB B PEAaKLIMOHHOW 30HE), OpraHU3alysl TEIUIOBbIX MOTOKOB (TEIJIOBOH PEXUM,
cxeMma Teroo0MeHa), CTallMOHapHOCTh MpolLiecca.

OOocHOBaHME W TIOCTPOCHHE MAaTEMaTHUECKOW MOJENH IMpolecca B PeaKkTopax
Pa3IMYHOIO THIA KaK CHCTEMbl YPAaBHEHMH MaTepUaIbHOTO M TEIUIOBOrO OalaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpE IOTOKA, XMMUYECKUX IPEBPALLEHUSAX, SBJICHUSAX IEpEeHOCa TeIula U
BEIleCTBA W HX B3aumonedcTBuu. CucremMaTu3auus M KilacCU(UKAUs MaTeMaTHYEeCKHX
MOJIEJIEH ITPOLIECCOB B PEAKTOPAX.

N3oTrepMuueckne mpolecchl B XMMUYECKOM peakTope. BiusHue CTpyKTypbl NOTOKa
(uzeanbHOE CMEIIEHME M BBITECHEHHWE), CTAllMOHAPHOCTU Ipoluecca (IPOTOYHBIA H
NEepUOJIMYECKHU), TapaMeTPOB U YCIIOBHUI IMPOTEKaHuUs Mpolecca (TemMreparypa, KOHIEHTpalus,
JlaBJieHue, 00bEM PEaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMHUYECKONW peakluu (IpocTast U CI0KHa,
oOpartumas U HeoOpaTuUMas)) U ee NapamMeTpoB Ha NPO(GUIM KOHLEHTpaUui U IOKa3aTelu
npouecca B peakTope (CTeNeHb MPEBpALIeHMs], BbIXOJA NPOAYKTa, CEJIEKTUBHOCTH IPOLIECCA).
OcHoBBl pacyera mnpouecca B peakrtope. ComocraBieHue 3(@EeKTHBHOCTH IPOLECCOB B
peakTopax, ONUCHIBAEMbIX MOJIETISIMU U/I€aJIbHOIO CMEIIEHUS U BBITECHEHUS.

HeunzorepMmuueckue npoueccsl B XMMHMYECKHX peakTtopax. OpraHuzanus TEIUIOBBIX
IIOTOKOB U PEKMMOB B XMMHUECKUX peakTopax. Pacrpenenenue reMeparypbl, KOHIEHTpauil 1
CTEIICHW IPEBpAIlCHUs B PEAKTOPE B PEKHUMAx HICAIBHOTO CMEIICHHS M BBITECHEHUS,
aanabaTU4eckoM M C TermiooOMeHoM. CBs3b TemmepaTypbl M CTENEHU MpEeBpallleHus B
anuabatuyeckoM mporecce. ComocraBleHHE € M30TEPMUYECKUM pexuMoMm. Yucio u
YCTOMYMBOCTD CTAIlMOHAPHBIX PEXKUMOB B PEAKTOpPaX UJCAIbHOIO CMEILIEHUSI.

2.4. IIpoMbILICHHBbIC XUMMHYECKHE PEAKTOPBI.

Ha koHKpeTHBIX IpuMepax NPEeIMETHO pPacCMaTPUBAIOTCS MPOMBIIIJICHHBIE PEaKTOPbI
JUIsl TIPOBEACHUS TOMOT€HHBIX, T€TEPOT€HHBIX U KaTaJIUTUYECKHUX IIPOLECCOB — THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PEKUMa, 00JIaCTH MCTOIb30BaHUS.

Pa3nea 3. XumMnueckoe Npon3BoACTBO, KAK XUMHKO-TEXHOJIOTHYEeCKasi CHCTeMA.

3.1. CTtpykTypa u onucaHue XUMHKO-TEXHOJIOTH4eCKOH CHCTEMBI.

XUMHUECKOe NMPOU3BOJCTBO Kak XMMHKO-TexHonornyeckas cucrema (XTC). Ilonsarue
cuctreMbl u XTC. CoctaB XTC: »saeMeHTBHI, cBa3HM, mnoacucteMbl. OnemeHTtel XTC,
KJaccu(uKanus 1Mo BUJy IPOIECCOB U HazHaueHHIo. TexHojornueckue cBa3u neMeHToB XTC
(motokm). IlocnmenoBarenbHasi, MapajijielibHas, pPa3BETBICHHAs, IOCJIEI0BAaTEIbHO-00BOAHAS
(Gaitmac), oOpartHas (peLMKI1) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl U Ha3HaueHHeE.

Onucanne XTC. Bunsl moneneit XTC - onucatenbHble U rpaduyeckue. OnucaTenbHbIe
MOJENU - XHMMHYecKas cXemMa M MareMaTuyeckas Mojens. ['paduueckue wmoaenu -
GbyHKIMOHAIbHAs, TEXHOJOTHWYecKas, CTPYKTypHas W JApyrue (crnenuaibHble) CXEMBI.
Ha3nauenue, npumMeHeHNe U B3aMMOCBA3b MOJEIIEH.

3.2. Anasm3 XTC.

Ilonsatue, 3amaun u pesynbrarbl aHanuza XTC - cocrosHue XTC, mMarepuanbHbIi U
TEIIOBOM OajlaHChl, MOKa3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak CHCTEMBI: B3aHMOCBSI3AHHOCTb PEXHMOB 3JIEMEHTOB, DPA3INUUE
ONTUMAJIBHOCTH D3JIEMEHTa OJMHOYHOIO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBaHHE
CTallMOHAPHBIX PEXXUMOB U JIp.
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MarepuanbHbIi U TETIOBOW OanmaHchl. MeTouKa COCTaBICHUS U pacyeTa MaTepruaIbHbIX
u teroBbix OamaHcoB XTC u ee momcuctem. OcoOeHHOCTH pacdera 0amaHCOB B CXeMaX C
perukiioM. @opMbl MpeIcTaBIeHUs OaTaHCOB (TaOIHIIBI, TUArPAMMBI U JIp.).

MarepuanbHblii  Oamanc A7 MacCOOOMEHHBIX M PEAKIHMOHHBIX  3JIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKMX M MeX(pa3HbIX OalaHCOBBIX
cooTHoweHuH. CTeNneHb UCII0JIb30BaHuUs ChIPHEBBIX PECYPCOB.

OHTABIUUHBINA, YHEPTeTUYECKUM (110 TTOJIHON DPHEPTUHU) U IKCEPreTHUYCCKUN OallaHChl U
KIIJI. Ux comocrapnenue u ucnosb3zoBanue B ananuze XTC.

3.3. Cunre3 XTC.

IMonsatne wm 3amaunm cuHTe3a XTC. OcnoBHble »HTambel pazpabotku XTC. Pomb
MaTeMaTUYECKUX U SBPUCTHUECKUX METOOB.

OcHoBHble KoHUenuuu npu cuHrese XTC: MONHOE HCIOJB30BaHUE CBHIPHEBBIX MU
SHEPreTUYEeCKUX PECypcoB, MUHMMM3AIIMS OTXOJI0B, ONITUMAIbHOE UCIIOJIb30BAHKE allapaTyphl.
Hx coxepkanue W crnocoObl peanu3anuu. KoMOMHHpPOBAaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE
MPOLECChl, BTOPUYHBIC JHEPreTUYECKUE PECYpPChl, SHEPrOTEXHOJIOTHYECKHUE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbBIE IIPOU3BOCTBA - UX IOHATHS, OCOOCHHOCTH
U TIpUMEHEHHUE.

OnHOpOIHBIE TEXHOJOTHMYECKHE CXEMBI: CHCTEMa pPEKYyNepaTHBHOTO TEIIOOOMEHa,
CUCTEeMa pa3/IeJIeHUss MHOTOKOMIIOHEHTHOM cMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS UX
ONTUMAJIBHOU CTPYKTYPHI

Pa3znea 4. [IpomblnieHHbIe XUMUYECKHE MIPOU3BOACTBA.

XUMUYECKHE POU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peau3alus U3y4eHHBIX
TEOPETUUYECKHX OCHOB XMMHKO-TEXHOJOrn4yeckux mnporeccoB U XTC, KOHLENIUNA MOCTPOSHUS
BoIcOKOd(exkTnBHOM XTC. OCHOBHOW aKIEHT aenaercs Ha (U3NKO-XUMHUYECKHE OCHOBBI
KOHIENIIMK TIOCTPOCHUSI TEXHOJOTMYEeCKOW CXEeMbl TMPOU3BOJACTBA U €ro TMOJCUCTEM.
[TpousBoacTBo cepHoii kuciaoThl. [Ipon3BoacTtBo ammuaka. [Ipon3BOACTBO a30THOM KHUCIOTHI.
[TpousBoaCTBO CTUPOIIA.

Pa3nes 5. CoBpeMeHHbIe TEHICHIIUM B PAa3BUTHH XMMHYECKOH TeXHOJIOTHH.

Tekymiee cOCTOSIHUE XUMHUUYECKOW TPOMBIIIUIEHHOCTH B MUPE U TEHJCHIIMH €€ Pa3BUTHUA.
[TepcniekTUBHBIE UCTOYHUKH CBIPBS U dHeprun. Kimacrepuzarus XUuMU4eCKO TPOMBITINIEHHOCTH.
CoBMernieHHble Tpolecchl. ['MOKMe W TepecTpanBaeMble TEXHOJOTHUECKHe cxeMbl. HoBbie
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CLIOCOOBI OTyUYeHHs MpoaykToB. HanoTexHonorus.

4 O0bEM yueOHOI TMCHHIJIMHBI:

. O0beM IMCHHMIIJIMHBI
Buj yueOHoi padoThl
3E | Akax. 4. | AcTp. 4.

O01asi TPy10€eMKOCTb M CHUIITHHBI 7 252 189
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JIaboparopusie pabotsl (JIP) 0,89 32 24
CamocrosiTejibHasi paboTa 3,33 120 90
CamocTosTenbHOE H3YUYeHHUE pa3AesioB JUCUUILUIMHEL | 3,33 120 90
Bua koHuTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOYHAasl aTTeCTaIHsI 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua uTOroBOro KOHTpoOJIst IK3aMeH

AHHOTanus padoyeil NPOrpaMmbl AU CHUIIIHMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTHYECKHMH IPOLeCCAMU»
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1 Heab AuCHMILVIMHBI — 1aTh 0a30BbIe 3HAHMS IO TEOPUHU CHUCTEM YIPABICHUS XUMHUKO-
texHojornueckumu npoueccamu (CY XTII), npuBUTh HAaBBIKM M YMEHMsI aHajIU3a CBOMCTB
XTII, xak OOBEKTOB YNpaBICHHS M MPAKTUUYECKOTO IPUMEHEHHUS TEXHUYECKUX CpPEICTB
yIpaBJEHUS.

2 B pe3yjabTaTe M3yYeHHUs] TUCHHUIIMHBI 00yYar0IIMiics T0JIKeH:

Obnadame CIEeAYIOIMMMU KOMIIETCHIMAMU M WHAMKaTtopamu ux noctmwxenus: [1K-1.1;
[TK-1.2; TIK-1.3.

3uame:

— OCHOBHBIE [TOHSATHS TEOPUH YIIPABICHUS;

— CTaTUYECKUE U TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BHJIBI cucTeM aBTomaruueckoro ympasieHus (CAY) u  3aKoHbI
peryjaupoBaHus;

— tunoBbie CAY B XMMHUYECKOW TPOMBIILICHHOCTH;

— METOJIBI ¥ CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX I1aPaAMETPOB;

— ycroitunBocth CAY;

— OCHOBHBbIE TOHATHSI O HeduHeWHbIx CAY, peneiiHbIX cHucTemMax, JOTHYECKUX
IrOpUTMax yIpaBJIeHUs, aJalITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBICHUS.

Ymemn:

— OIIpeNeNsATh OCHOBHBIE CTAaTHYECKHE W JUHAMHYECKHE XapaKTePUCTUKH OOBEKTOB
YIIPABJICHMUS;

— BBIOMPAThH PAIlOHANBHYIO CUCTEMY PETyJIMPOBAHUS TEXHOJIOTHUYECKOTO MpoIlecca;

— OlIeHUBaTh ycTOWYUBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUIBI TpuOOpoB Asst AuarHoctuku XTI

Braoemy:

— METOJIaMH T€OPUH aBTOMATHUYECKOTO PEryJIMPOBaHUs, OpraHU3alMi U pacyéra CUCTEM
ONTUMAJIBHOTO YIIPaBJIEHUS MIPOLIECCAMU XUMUYECKOW TEXHOJIIOTHH.

3 KpaTtkoe coaep:kanue TUCHUILINHBI:

Pa3nes 1. OcHoBHBIE NOHATHUS ylpaBJieHUSs XHMHKO-TeXHOJIOTH4YeCKUMH
npoueccaMu.

3HaueHue aBTOMAaTHUYECKOI0 YIPaBIEHUS ISl Pa3BUTUS XUMHUYECKON MPOMBIIIIIEHHOCTH.
OcCOOeHHOCTH  YNpaBJICHUS XUMHUYECKUM HPEANPUATHEM M XHMHUKO-TEXHOJIOTHYECKUM
npoueccoM. TeXHUKO-3KOHOMHYECKUH 3(PQPEKT BHEIPEHHUs] aBTOMATU3HPOBAHHBIX CHUCTEM
ynpaBineHusi. Poib cucreM ympaBieHus B 00ecreueHUM 0e30MacHOCTH XMMHYECKOIro
IIPOU3BOJICTBA U OXPaHbl OKpy>karolei cpeabl. OCHOBHBIE TEPMUHBI U orpeaeneHus. Mepapxust
ynpaBieHus. OCHOBHble NpUHLMIBI ynpasieHus. Kriaccuukanus cucteMm yrpaBlieHUs
®yukuuroHanbHas ctpykrypa CAY. [TokazaTenu kauecTBa yrpaBiIeHHUS.

Pazgen 2. OcHOBBI TEOPHHU ABTOMATHYECKOT0 YIIPABJIEHHS.

Maremaruueckue monenu CAY. Jlunamudeckue xapakrepuctuku CAY. Mcnonbp3zoBanue
onepanoHHOro ucuncienus s ananusa CAY. Tunosbsle fuHamudeckue 3BeHbs. BpeMeHHbIE
M YaCTOTHBIE XapaKTEPUCTUKU. OKBUBAJICHTHBIE MPEOOpPa3OBaHUA CTPYKTYPHBIX CXEM.
VYcroitunBocth uHelHBIX CAY c oOpatHOil cBsa3bio. Knaccudukanus u oCHOBHbIE CBOWCTBa
00BEKTOB ympaBlieHUs. METOIbl OMNpeaeeHus CBOMCTB OOBEKTOB ympamieHUs. (OCHOBHBIE
3aKOHBI PEryaupoBaHus. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX HEHpPOHHBIX ceTel. Lludpossie
U poOacTHbIE CHCTEMBbl YyrpaBieHHs. BpIOop 3akoHa perylupoBaHHMs U OIpeleeHHe
ONTUMAJIBHBIX TAPAMETPOB HACTPONKHU IPOMBIIIEHHBIX PETYJIATOPOB.

Paznen 3. U3MepeHue TeXHOJIOTHYECKHX INMAPaMETPOB XHMHUKO-TEXHOJOTHYECKOT0
npouecca.

l'ocynapcTBeHHast cuctemMa MNPOMBIIUIEHHBIX NPUOOPOB U CPEICTB aBTOMAaTH3ALIUU.
OcHOBHBIE TEpPMUHBI M OHIpelNeleHUs MeTpojoruu. Meroasl wu3Mepenuidl. Cpeznctsa
U3MEpPUTENIbHON TEXHUKH, HMX CTaTHYeCKUe U JAMHAMU4yeckue cBoiicTtBa. [lorpemnoctu
u3Mepenuii. Crioco6b!l nepenaun uHGopMaKu Ha paccrosHue. OpraHuzanus AMCTAaHIIMOHHON
quarHoctTukn  XTII. M3mepeHne OCHOBHBIX TEXHOJOTMYECKMX I1apaMEeTpOB: JaBJICHUS,
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TEMIIEpaTyphl, pacxo/la U KOJIUYECTBA, YPOBHS XKUIKOCTH M CHIIYYHX MaTepHUATIOB, COCTaBa U
(U3UKO-XMMHYECKHUX CBOWCTB BEIIECTB.

Pasnen 4. OCHOBBI NPOEKTHPOBAHMS ABTOMATHYECKHUX CHCTEM YIpPaBJeHHUS
XHMHKO-T€XHOJIOTHYeCKMMHU MPOLeCcCAMM.

Ocob6ennoctu ympasiaeHuss XTII. PerynupoBaHne OCHOBHBIX TEXHOJOTHYECKUX
[apaMeTpoB: pacxoja, JaBieHusi, Temneparypbl, ypoBHs, pH. Texuuueckue cpencra CAYVY.
OCHOBHBIE Pa3HOBUJHOCTH YIPABJSAIOIIMX YCTPOWCTB. THIBI, XapaKTEpUCTUKH U PaCUET
WCTIOJTHUTEIIbHBIX MEXaHU3MOB M PErYIHPYIOMHX opranoB. OdopMiieHHEe MPOSKTHOTO 33 aHUS
HAa AaBTOMAaTHU3ALMI0 TEXHOJOTHYECKOro Ipolecca. BpiOop Touek u3MepeHHs, KOHTPOJ,
VOpaBISIEMBIX TApaMETPOB U YOpaBJSAIOMUX Bo3AecTBud. CTaHAapThl M YCIOBHBIE
00o3HaueHus Ui TexHonornyeckux cxeM. OcHoBHbIe cBeneHuss 00 ACY TII B xuMHUYeCKOH
npombitnuieHHOCTH. [Ipumepsr ACY TII B xumudeckoil mpoMbIIeHHOCTH. OCHOBHBIE BBIBOJIbI
1o kypcy. CoBpemenHnbie TeHieHIMu B pazButun CY XTII.

4 O0bém yueOHOH TMCUMILUIUHBI:

. O0BbeM THCHUILINHBI
Bup yueoHoii padoThl
3E | Akan. 4. | AcTp. 4.

O6masi TpyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonrakTHasi padoTa — ayuTOPHbBIE 3aHATHSI: 1,33 48 36
Jlexiun 0,433 16 12
[TpakTnueckue 3anstus (I13) 0,433 16 12
Jlaboparopusie padboTs (JIP) 0,433 16 12
CamocrosiTesbHasi padoTa 2,67 96 12
CaMOCTOSATEIbHOC U3YICHHE PA3ACIIOB TUCIUIUIMHBI | 2,67 96 72
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBka K 3K3aMeHy 35,6 26,7
Buj1 MTOroBOro KOHTpOJIst JK3aMeH

AHHOTanus padoveil NPOrpaMMbl AU CHUNIIHHBI
«MopenpoBaHue IHEPIo- U pecypcocdeperarouux npoueccoB»

1 Heab AMcHUIUIMHBI — TpUOOpeTeHne 0a30BbIX 3HAHUM 110 OCHOBHBIM pa3zeiaM Kypca,
a TaKkKe YMEHHH M TPAaKTUYECKHX HABBIKOB B O0O0JACTH MOJCITUPOBAHHUS DHEPro- U
pecypcocOeperamnmx MporeccoB, MCHOIb3yEMBIX NPU PEIIEHUH HAyYHBIX U MPAKTUYECKHX
3aad.

2 B pe3yabTaTe H3y4eHuUs! AMCHUILUIMHBI 00YYAIOLIMICS T0JIAKEH:

Obnadame CleAyIOMAMH KOMIIETEHIIMAMU M WHIUKaTopaMu ux poctmxenus: [1K-3.1;
[1K-3.2; TIK-3.3.

3namo:

. METOJIBI TIOCTPOEHHUSI SMIUPUYECKUX (CTATUCTHUECKUX) M (DU3UKO-XUMUYECKHX
(TEOpETHYECKUX) MOJIEeH XUMHKO-TEXHOJIOTHIECKUX TPOIIECCOB;

. METOJbl MACHTU(UKAIMM MATEeMAaTUYECKUX  OMUCAHUN  TEXHOJIOTHYECKUX
MIPOIIECCOB Ha OCHOBE IKCIIEPUMEHTAIBHBIX JaHHBIX;

. METO/Ibl ONTHUMHU3AIUU XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB C MPUMEHEHUEM
AMITUPUIECKUX U/WITH PUBUKO-XUMUUECKIX MOJICIICH;

Ymemy:

. NPUMEHSATh  W3BECTHBIE  METOJABl  BBIUUCIUTEIBHOM  MAaTeMAaTHKA |

MaTeMaTHYeCKOM CTaTUCTUKU AJid peIICHUS KOHKPETHBIX 3aldad pacdyeTra, MOACIUPOBAHHA,
I/II[eHTI/I(l)I/IKaIII/IH U OITUMHU3AIUK TIIPpU HCCICAOBAHHWMU, IIPOCKTUPOBAHHU W YIIPABJICHUU
nmponeccammn XUMHYECKON TEXHOJIOTUU
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. HCIIOJIb30BaTh B CBOEH IPAKTHYECKOM MAEATEIBHOCTH I JOCTHKEHHMS 3THX
L[eJIEM U3BECTHBIC MTAKETHI IIPUKIIAIHBIX IIPOTrPAMM.

Bnaoemsy:

. METOJIJaMU MATeMaTUYECKON CTAaTUCTUKHU I 00pabOTKU Pe3yabTaTOB aKTHBHBIX
Y TIACCHBHBIX SKCIICPUMCHTOB

. METOJIaMU BBIYMCIUTEIIPHON MaTeMaTUKH Jis pa3paOdOTKH W peah3alud Ha

KOMIIbIOTEpPAX aJIrOPUTMOB MOJEIMPOBAHUS, HUACHTU(PHUKALIMA M ONTHUMH3ALUU XHUMHUKO-
TEXHOJIOTMYECKUX IPOLIECCOB;

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Tema 1. OcHOBHBIE NOHATHS.

OcCHOBHBIE TNPUHIUIBI KOMIIBIOTEPHOIO MOJEIMPOBAHUS XUMHUKO-TEXHOJIOIHYECKUX
nporeccoB (XTII). Maremarnueckue 3MIUPUICCKUE W MaTeMaTHYeCKHe (DU3UKO-XUMUYECKUE
MOJEIM M KOMIIBIOTEPHOE MOJEIMpPOBaHUE. JleTepMUHHMpPOBAaHHBIE U  BEPOATHOCTHBIE
MareMarnyeckue monaenu. [IpuMeHeHre MEeTOI0IOrMU CHCTEMHOIO aHAJIA3a Ul PELICHUs 3a1a4
MozenupoBanus. IlpuMeHenue mnpuHIMIA «YEPHOTO  SINMKAa» IOPU  MATEMaTU4ECKOM
MOJICITIMPOBAaHNH. ABTOMAaTH3MPOBAHHBIE CHCTEMBI IPUKIAAHOW MH(popMaTuku. Mepapxuueckas
CTPYKTypa XHMHYECKHMX IPOU3BOJACTB M HUX MaTemMaTuueckux wmozenei. [Ipumenenue
KOMITBIOTEPHBIX MOJEJNEH XMMMYECKUX IIPOLECCOB Ul aHalau3a, ONTUMH3ALUM U CHHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucteM. OCHOBHBIE IPUEMBl MAaTEMAaTUYECKOTO MOJEIMPOBAHMS:
AMIUPUYECKUHN, CTPYKTYPHBIN ((PU3NKO-XMMHUUYECKUN) U KOMOMHUPOBAHHBIA (TEOPETUUYECKUIA).
[TocTpoeHne cTaTUYECKUX M JUHAMHYECKUX Moneiel. Pemenue npsmbix 3agad. IIpoexTHblil u
MOBEPOYHBII (OLIEHOYHBIN) pacueT npoueccoB. Pemenne odpatHeix 3agad. [lapamerpuyeckas u
CTPYKTypHasi UICHTU(UKALUS MaTeMaTHUYECKUX MOJeNeH. YCTaHOBJIEHUE a/leKBaTHOCTU
MaTemMatuyeckux  Mojeneid. Crpareruss NpPOBEIAEHHMS  pPAacCUYETHBIX  HCCIEIOBaHUM U
KOMIIBIOTEPHOI'O MOJIEJIMPOBAHUS PEaIbHBIX IIPOLIECCOB.

Paznen 1. IlocTtpoeHue JMIHMpHYecKHX MoJeseil XHMHKO-TEXHOJOTHYECKHX
NPOLIECCOB.

Tema 1.1. ®opMyJupoBKa 3aa4d ANNPOKCMMALMH JAHHBIX /JIsA OIHCAHUSA
IKCHEPUMEHTAJBHBIX 3ABUCHMOCTEH M MOJYYECHUS IMIIMPHYECKHX MO/Ae/1eH IIPOLeCCoB.
Bunsl kpurepues anmpoxkcumanuu. Kputepuii Merona HauMEHBIIMX KBaaparoB. Pemenue
3a1a4M anIpoOKCUMAllUU Ui HEIVMHEHHOW M JIMHEHMHOW M0 mapaMerpaM monened. Marpuynas
(dbopMynupoBKa 3a7aud armpoKCUMAlUUA. AHAIUTUYECKUN U AITOPUTMHUYECKHHM MOIAXOABI AJIs
pelleHusl 3a7add anmnpoKCUMalUu JUIsl JUHEWHBIX W JIMHEApU30BAHHBIX MOJEIEH METOI0M
HaMMEHBIIINX KBAIPaTOB.

Tema 1.2. HopmaabHbIii 3aKOH pacnpefeleHusl MJsi BEKTOPHBIX CJIY4YalHBIX
BEJIMYHMHBbI U ONIpe/iesieHHe UX YHCT0BBIX XaPaKTePUCTHK.

MatemaTuueckoe OXMJAHUE M JUCIEPCHsl Ul BEKTOPHBIX CIIyYalHBIX BEJIMYUH.
JMcriepCHOHHBI W KOPPENALMOHHBIN aHanu3. [IoHATHS Aucnepcuu BOCHPOU3BOJMMOCTH U
a/IeKBaTHOCTH, a TaKXe - OCTaTOYHOM aucnepcun. OnpeneneHre BEIOOPOUHbIX K03(hdumeHToB
KOppesiii U Kod(puIMeHTa MHOXXECTBEHHOM koppensuuu. CTaTUCTUYECKUH MOAXOA K
OTIpeIeIEHUIO OLTMOOK M MOTPELIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUYKaX U3MEPEHUH.

Tema 1.3. PerpeccMOHHBI W KOPPEJSIUMOHHBLIM aHAJAU3 JJIs IOCTPOCHUSA
IMIUPUYECKHX MOJIe/Iel HA OCHOBE JAHHBIX MACCUBHOI0 JKCIIEPUMEHTA.

[lonstuss Qynkuuu oTkivka U ¢GakTopoB. OCHOBHBIE AOMYILEHUS PETPECCUOHHOIO U
KOpPENSIUOHHOrO aHanu3a. Kputepuu NpoBEepKH OJHOPOTHOCTH aucnepcuid. Bwibop Buaa
YpaBHEHUW PErpecCHH, a TaKKe OompenesieHne Kod(P(GUIIMEHTOB PErPecCH U WX 3HAYUMOCTH C
ucnonp3oBaHueM  kputepus — CrerogeHra.  Ilpouenypa — MCKIIOYEHMsT  HE3HAYMMBIX
koa¢umeHToB perpeccun. OnpeaeneHne aleKBaTHOCTH PErPECCUOHHBIX MOJIENIEN C IOMOIIBIO
kputepus Pumiepa.

Tema 1.4. OcHOBHBIC IOJIOKEHUSI TEOPHH IUIAHUPOBaHUs IKcnepumenToB (I):
NOJIHBIA (paKkTOpHBI 3kcnepuMeHT (IIPJ) u 06padoTka ero pe3yJbTaToB.
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OntumanbHble CBOMCTBA MAaTPHUIbl IJIAHUPOBAHUS M CBOWCTBO OPTOTOHAIBHOCTH.
Onpenenenne k03(pUIMEHTOB MOAETCH, UX 3HAYUMOCTH U MPOBEPKA aIeKBATHOCTH YPaBHEHUS
perpeccun. CBONCTBO pOTaTabeIbHOCTH MTOJHOIO (PaKTOPHOIO SKCIIEPUMEHTA.

Tema 1.5. OcHOBHBIC NOJIOKeHHSI TEOPHM IJIAHMPOBaHMA 3Kcnepumentos (II):
OPTOTOHAJIbHBIN HeHTPAJAbHbIA KoMNo3uuMOHHbIA miaaH (OLKII) skcnepuMeHTOB U
00padoTKa ero pe3yJabTaToB.

OOecnieueHre OPTOrOHAIBHOCTH MATPULIBI IUIAHUPOBAHUS U OIPENENEHUE BEJINYHMHBI
3Be3gHOro Iuieda. Ompenenenne Kod(pQUIMEHTOB MOJENH, HX 3HAYMMOCTH M OLEHKa
aZIcKBaTHOCTU YPaBHEHHUs perpeccuu. PacueTHoe BbIYMCIEHHE KOOPAMHAT TOYKM ONTUMYyMa
(3xCTpEemMymMma).

Tema 1.6. OnTumMHM3anus SKCMEPUMEHTAJBHBIX MCCJIEI0BAHUNA ¢ NPUMEHEHUueM
Meroaa bokca-Buibcona.

OcHOBHBIE  TOAXOABI K  ONTUMHU3ALUUU  JKCICPUMEHTAIbHBIX  HCCICIOBAaHUM.
OKCHEpUMEHTAIbHO-CTATUCTUYECKUIT MeTof. CTpareruss ABW)KEHHS K ONTUMYMY LIEJIEBOU
¢GyHkuuy  (QyHKIMM OTKJIMKA) TpPagUEeHTHBIM MeTodoM. Kpurepunm IOCTHKEHUS <«IIOYTH
CTallMOHAPHOM 00JacTU» U METOJIbl YTOYHEHMSI MOJIOKEHHSI ONTUMAJIbHOM TOUYKH B (PAKTOPHOM
IIPOCTPAHCTBE.

Paznea 2. Iloctpoenne pu3nKo-XMMHYECKMX XHMHKO-TEXHOJIOTHYECKHUX IPOLIECCOB.

Tema 2.1 DTanbpl MAaTEMaTHYECKOT0 MOIEJTUPOBAHMS.

@opMyIMpOBKA THUIIOTE3, IOCTPOCHHWE MaTEeMaTHYECKOro OIHCaHus, pa3padoTka
MOJICJIUPYIOIIEr0 AIrOpUTMa, HPOBEpKAa aJeKBATHOCTH MOJAEIM U HUIACHTUDUKALMS HX
[IapaMeTPOB, PACUETHBIEC UCCIIEOBAHMSI (BBIUUCIUTENbHBIN SKCIIEPUMEHT).

Tema 2.2 CocTaBjieHHe CHCTEM YPABHEHHI MATEMATHYE€CKOI0 ONUCAHNS NPOLECCOB
U pa3padoTka (BHIOOP) AJITOPUTMOB UX PellleHHS.

bnoyHbIil IpUHIUN NOCTPOEHUS CTPYKTYpPHBIX MaTeMaTHuecKux mojeneil. O0o0ieHHoe
ONKCaHME JBM)XCHUS MOTOKOB (pa3 B ammaparax C MOMOIIBIO THAPOJUHAMUYECKHX MOJEINEH,
YUNTBHIBAIOIIMX COCPEAOTOUEHHBIE U PACIpPEACICHHBbIE HCTOYHUKM BEUIECTBA W OJHEPrUHU
(ternotel). JlokanbHBIE WHTEHCHUBHOCTM HCTOYHHMKOB BEIIECTBA U TEIUIOTHI B IIOTOKax,
COOTBETCTBYIOLIME PA3TUYHBIM (UZUKO-XUMHUECKUX TporeccaM. OCHOBHbBIE THIbI ypaBHEHUMH
MaTeMaTUYeCKOr0  OMMCAHUA  XUMHKO-TEXHOJOTMYECKMX  IPOLECCOB  —  KOHEYHBIE,
OOBIKHOBEHHbIE U depeHManbHble U AuddepeHnanbHble  YpaBHEHUS B YacTHBIX
MIPOU3BOJIHBIX.

Tema 2.3 MaremaTnyeckoe MOACIHPOBAHHE CTANMOHAPHBIX M JHHAMHYECKHX
PeKHUMOB THAPABJIHYECKHX IPOLECCOB B TPyOONPOBOAHBIX CHCTEMaX, IJ100ajlbHble H
JAeKOMIIO3NIIMOHHBIC METO/IbI PEIICHUs] CHCTEM HeJIMHEHHBIX YPABHECHHH, 2 TaK:Ke SIBHbIC H
HesIBHbIE METOAbI YHCJEHHOr0 pelleHHs] CUCTeM OObIKHOBEHHBbIX AU depeHInaTbHbIX
YPaBHEHUI.

CocraBiieHne ypaBHEHMIl MaTeMaTHYeCKOro omnucaHus mnpouecca. IloctpoeHue
MHPOPMALIMOHHBIX MAaTpHIl MaTeMaTHYeCKUX Mojeied Juid BblOopa oOIero aaropurma
pelIeHNs. — MOJEIMPYIOIIEro alroputMma. Peanuszanus aaropuTMoB peIICHUs HEJIWHEWHBIX U
OOBIKHOBEHHBIX Au(pdepeHnanbupix ypaBHeHHH. Onucanue craiuoHapHbelx peskumoB XTII ¢
IIPUMEHEHUEM CHCTEM JIMHEHWHBIX M HEJIMHEHHBIX YypaBHEHHMU. lTepanvoHHBIE anrOpuUTMBI
pemenus. [IpuMeHeHne MeTofoB MpOCThIX uTepanuii u Helorona-Padcona ans momydeHus
pemenus. [IpoGiema cxoaumocTu mpoliecca pemeHus. J[eKOMIO3UIIMOHHBIA METOJ| pelIeHHs
CJIO’KHBIX CUCTEM KOHEYHBIX ypaBHeHUH. [TocTpoeHne nHdpopManmoHHONH MaTpUIls! TS BEIOOpa
ONTUMAJIFHOTO aJrOpUTMa pelieHus 3aaadu. [loHsATHe )KeCTKOCTH cucTeM AU epeHInanbHbIX
YPaBHEHMIH M KpUTEPUH KECTKOCTH. SIBHbIe (OBICTpble) M HESBHBIE (MEIJICHHBIE) METOMbI
pemienus. Metozsl nepsoro (MeTo Ditepa), BToporo (MoaupuIrpoBaHHbIE METOIBI Diliepa) U
yerBepToro nopsaka (meron Pynre-Kyrra). OreHka TOYHOCTH METOAOB — OHIMOOK YCEUEHHS.
[lepexonnple OMMOKM M  OWIMOKKM OKPYIJIEHMS TpPU  YHUCIEHHOM  HHTETPUPOBAHHUU
muddepeHMaIbHbIX  ypaBHEeHUH. CrnocoObl o0ecredyeHus: CXOAMMOCTH pEeIleHHUs 3aJlayuu.
[IpumeHeHre HEABHBIX METOJOB JJIsi pPEIICHHUsS JKECTKUX CUCTeM Au(QepeHInaTbHbIX
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ypaBHeHUH. OnpeneneHus mara MHTErpUpOBaHUST UTEPAlMOHHBIM MeToa0M. MeTtonoB Kpanka-
Huxonbcona (MeTon Tpanenuit).

Tema 2.4 MaremaTudeckoe MOJeJTHPOBAHNE CTANMOHAPHBIX PEKMMOB IPOIECCOB
TemnJionepeaayu B MJIACTHHYATHIX M 3MeeBMKOBBIX TeIJIO00MEHHUKAX.

MatemaTuueckoe ONHCAaHUE IPOLECCOB C INPUMEHEHUEM MOJENEH HICAIIbHOTO
CMEIICHUs W BbITeCHEHHs. BbiOop W rpaduueckoe mnpeicTaBiICHHE AITOPUTMOB PpEIICHUS.
[TpuMeHeHne CTaHIaPTHBIX METON0B BBIUUCIUTEILHON MaTEMaTUKHU JJI PEILEHUS 3a1ay.

Tema 2.5 MatemaTndeckoe MoOJe/IJMPOBaHHE CTALMOHAPHBIX PE:KMMOB IPOLIECCOB
TeIJIoNnepeNaYd B NPSAMOTOYHBIX H NPOTHBOTOYHBLIX TPYO0YaTBLIX TeENI000MEHHUKOB,
pemienue 3aga4u Ko u kpaeBoii 3a1a4u NPU HHTETPUPOBAHUMN CHCTEM OOBIKHOBEHHBIX
auddepeHuINAIBLHBIX YPABHEHHI.

MatemaTuueckoe OINHUCAHUE IIPOLECCOB C IPUMEHEHUEM MOJENed HICaIIbHOTO
BbITeCHEeHUA. Pemenne 3amaunm Komm u kpaeBoll 3amauu. IIpencraBiieHne airopuTmoB
BBIUUCIICHUH B BHJEC WHPOPMALMOHHOM MATPHUIBI CHUCTEMBl YPaBHEHUH MaTEeMaTHYECKOTO
onucanus u Oj0k-cxeM pacueroB. Maremaruueckoe onucanue XTIl ¢ mpuMmeHeHueM cucrem
OOBIKHOBEHHBIX JU(D(epeHInalbHBIX ypaBHeHHH. Onrcanne 00BEKTOB C paclpe/ieieHHbBIMU B
IIPOCTPaHCTBE napaMerpamu. PopMyIMpOBKa HAYaIbHBIX U KPA€BbIX YCIOBHI 3a/1ay pELICHMUS.
Uucnennelil anroput™m 1-ro mopsinka juis pemeHus 3agauu Kommu. Meron «apuctpenku» amns
pellIeHus KpacBou 3a1au.

Tema 2.6 MaTemaTu4eckoe MO/ie/JIMPOBAHHE CTALIMOHAPHBIX PEeKMMOB IPOLECCOB B
peaKkTopax ¢ MemaJaKoi.

Onucanue MUKPOKMHETHYECKMX  3aKOHOMEPHOCTEW MPOTEKAaHHUsS IPOU3BOJIBHBIX
CIIO)KHBIX XHMMHYECKHUX peakiuil B >KuAKOH ¢a3ze Al MHOIOKOMIIOHEHTHBIX CHCTEM.
OnpeneneHue KIOYEBBIX KOMIIOHEHTOB CJIOXHBIX XUMHUYECKHX pEaKUUd C MPUMEHEHHEM
METO/IOB JINHEIHOMN anreOpbl - PaHrOB MaTpPUL] CTEXMOMETPUUECKUX KOAIPPHUIUEHTOB PEaKIIUU.
MaremaTHueckoe ONMCaHHE PEAKTOPHOro Ipolecca ¢ pyOamKkoil sl MPOU3BOJBHOW CXEMBbI
IPOTEKaHUs XMUMHMYECKOM peakuuu. BpIOOp anropuTrMoB pelleHus 3ajayd ¢ MPUMEHEHUEM
MH(OPMALlMOHHOM  MAaTpHUIbl CHCTEMbl ypaBHEHUH  MAaTeMaTH4YEeCKOro ONHCaHUs W
IPEeJCTaBICHUS AITOPUTMA PEIIEHUS C TOMOILBIO OJIOK-CXEMBI pacueTa Mpolecca.

Tema 2.7 MaTtemaTuyeckoe MOeIMPOBAHUE HECTAIIMOHAPHBIX PEsKMMOB MPOLIECCOB
B PeaKTOpax ¢ MelIaJIKOM.

Matemaruueckass ~ HOCTAHOBKa  3aJayd  JUIsl  pEeakIud € MPOU3BOJILHOM
crexuomeTpuyecko cxemoil. dopmynupoBka 3amaun Komm — 3agaum ¢ HadaJbHBIMHU
ycinoBusiMU. Pa3sHocTHOe TpencTaBieHHE CHUCTEMbl OOBIKHOBEHHBIX —AU(epeHInaTIbHbIX
ypaBHeHui. IlocTpoeHne HHPOPMALMOHHOM MaTpUIbl JJIs BbIOOpa aIrOpUTMa pPELICHHUS.
['padmyeckoe nmpencTaBieHe adropuT™Ma peleHus B BUAE OJIOK-CXEMBbI pacyeTa.

Tema 2.8 MaTtemaTH4eckoe MOJeJMPOBAHNE CTAIHOHAPHBIX PEKUMOB B TPYOUATBIX
peaKkTopax ¢ NPSIMOTOYHBIM M IPOTUBOTOYHBIM ABHKEHHEM TeIJIOHOCHTEJIeH.

MaremaTtnueckas MOCTAaHOBKA 3aJa4M JJIs PEaKLUU ¢ KOHKPETHOM CTEXMOMETPHYECKON
cxemoit. opmynuposka 3anaun Koim — 3a1a4u ¢ Ha4aIbHBIMHU YCIOBUSIMHM U KpaeBOH 3a7aun —
3aJaud  C KpaeBbIMHU YCJOBHUSAMHU. Pa3HOCTHOE TMpeACTaBI€HUE CHUCTEM OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHeHUU. [locTpoeHne uHQOpPMAaLMOHHBIX MaTpull JUisl BbIOOpa
QITOPUTMOB perienus. I'paduueckoe npeacraBieHne alropuTMOB PELIeHUs B BUJIE OJIOK-CXEMBbI
pacuera.

Tema 2.9 MatemaTnuyeckoe MOAeTHPOBAHHE HECTAMOHAPHBIX PE;KUMOB MPOLECCOB
B TPyOUATBLIX PeaKTOPaX M YUCJEHHbIE AJITOPUTMbI JUCKPETU3ALMH /ISl PpellieHUs] CHCTeM
Au(pdepeHIHANbHBIX YPABHEHUH ¢ YACTHBIMH IIPOU3BOJIHBIMH.

MaremaTrnueckasi MOCTaHOBKA 3aJa4u JIJI1 PeakIMu ¢ KOHKPETHON CTEXHMOMETPHUYECKON
cxeMoii. @opMynHpoOBKa HaYaJIbHBIX U TPAaHUYHBIX ycioBuil. Juddepennansabie ypaBHEHUS B
YaCTHBIX MPOU3BOJHBIX - JJUIMITHYECKOTO, MapaboJIMYecKOro U TUIEPOOIMYECKOro THIIOB.
ANTOpUTMBI  pelIeHUs ypaBHEHHUH MapaOOMMYecKoro THMAa. Marematudyeckas MOJeNb
XUMHYECKOTO MPEBpAIeHHs] B U30TEPMUUECKHUX YCIOBMSIX Ul HECTAI[MOHAPHOIO Mpoliecca B
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TpyOuaThIX ammaparax ¢ Y4e€TOM IIPOJOJIBHOTO MEpEeMEIINBAaHUs U C HPUMEHEHHEM
oJHOMapaMeTpudyeckoil  aud@y3noHHON MoAenu ANS  ONUCAHHWS TUAPOJUHAMUYECKOMN
OOCTaHOBKM B PEAKLUMOHHOM IIOTOKE. AJTOPUTMBI PEIICHUS B BHJE CHCTEM HEIMHEHHBIX
YpaBHEHMI, a TaKKe OOBIKHOBEHHBIX TU(QPEpeHINATbHBIX YPABHEHUI MEPBOrO U BTOPOTO
HOPSIKOB.

Tema 2.10 MaTtemaTudeckoe MOAeJHMPOBAHME CTALMOHAPHBIX PEKUMOB MPOLECCOB
HeNpepbIBHOM MHOTOKOMIIOHEHTHOH peKTH(GUKAIUM U a0copOIum.

MareMaTHueckoe OIMCaHHWE Tpolecca MHOTOKOMIOHEHTHOH peKkTH(uKanuu B
TapenbyaTol KojoHHe. MojenupoBaHue (pa3oBOro paBHOBECHUs M IIpoliecca Maccorepeiayu Ha
TapeiKax B MHOTOKOMIIOHEHTHBIX CHCTEMaX. Y4YeT TeIJIOBhIX OalaHCOB Ha Tapeikax NpHu
MOJICJIMPOBAaHUM IIpoliecca B PEKTU(MUKAMOHHON KOJOHHE. J|eKOMIO3UIMOHHBIA aIropuTM
pacuera mporecca peKTu(uKanuy B KOJIOHHOM amnmapare. MaTeMaTnieckoe OnucaHue mporecca
MHOIOKOMIIOHEHTHOM abcopOuuu B Hacao4yHOM KojoHHe. MozenupoBaHue Ipolecca
MHOTOKOMIIOHEHTHOH MaccCoIlepelauyd B CEKLUAX HAaCaJO0YHOM KOJIOHHBI. AJIFOPUTM pEIICHUS
KpaeBoH 3a/1a4M Ui MOJEIMPOBaHMsI ITpolecca abcopOLMy B HACaZOYHOM KOJIOHHE.

Pa3nea 3. OcHOBBI ONITUMHU3AIUM XUMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 3.1 Permnenne 3amau OITUMHU3ALMH ¢  TePpMOAUHAMHUYECKHMH,
TE€XHOJIOTHYeCKMMH, IKOHOMHYECKMMH, TEXHUKO-DKOHOMHUYECKHMMH H JIKOJOIrHYEeCKHMHU
KPHUTepUsIMH ONITHMAJIbHOCTH.

Ontumanbnbie  pecypcocOeperaromue XTI Bpibop KputepueB ONTHMaIbHOCTH
(ueneBbix  ¢yHkuuit). @DOpMyIUpPOBKa  MHOTOKPUTEPHAIBHOM  3aJaud  ONTHUMM3ALUU.
OcoOeHHOCTH penieHus] onTUMU3alMOHHBIX 3a1a4 XTIl npu Hamu4YMKM HECKOJBKUX KPUTEPHUEB
ONTUMAJILHOCTH, OBPAKHOM XapakTepe LeNeBoil (yHKIMN U HAIUYMM OrpaHUYeHUu 1-ro u 2-ro
pona.

Tema 3.2 AJropur™Mbl OTHOMEPHOH M1 MHOTOMEPHOM ONITUMH3AIUM.

Meroasl CKaHUPOBAHUS, JOKAJIM3AaLMM DSKCTPEMYMA, 30JIOTOTO CEYEHUsS M YHUCEl
®uboHayn B cioydae OJHOMEPHOH onTuMH3alMu. MeToabl MHOTOMEPHOM ONTHMH3ALUU
HYJIEBOTO, TIEPBOTO M BTOPOro MOpsAAKoB. CHUMILIEKCHBIE, CllydallHble U I'PaJUCHTHBIE METOJIbI
MHOTOMEpPHOM onTuMu3anuu. Meron mrpadHbIX GyHKIUH.

3aki0ueHue.

A. Ilpnmenenne komnbrTepHbIX Moaeaeil XTII npu npoeKTHPOBAHNM XHUMHYECKUX
npousBoacts — B CAIIP.

3amaun cucteM aBroMarusupoBaHHoro mpoektupoBanus (CAIIP) u crpykrypa cuctem
KOMIIBIOTEPHOT0 IpoekTupoBanus. MHpopmanmonnoe u matemaruueckoe oodecrieuenne CAIIP.
ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMIBIOTEpHBIX Mozenent XTII.

b. Ilpumenenume komnblTepHbIXx Moaeaed XTIl  npum  ynpasiaeHuun
TexHoJioruyeckumu npoueccamu — B ACYTIL

Komnerorepnoe wmonenupoBanne XTIl B pexume peanbHoro BpeMeHU. CHUCTEMBI
opsAMoro UU¢GpoBOro (KOMIBIOTEPHOr0) YIPABICHHUS TEXHOJOTHUECKUMH  IPOIECCaMU.
OcoOenHocTy peanu3anuu KoMnbloTepHbIx Mozenedt XTIl B aBTOMaTH3MpOBaHHBIX CHCTEMax
yIpaBiieHUs TexHoinornyeckumu nporeccamu (ACYTII).

4 O0beM yueOHOH THCHMIIINHBI

. O0beM TMCUMILTHHBI
Bup y4yeoHoii padoThI
3E | Akaa. 4. | AcTp. 4.

O0mas TpyA0eMKOCTb JMCIHILIHHBI 4 144 108
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexuu 0,89 32 24
[Tpaktuueckue 3austus (I13) - - -
JlabopaTtopusie padoTs (JIP) 0,44 16 12
CamocrosiTesibHas padoTa 2,42 87 65,25
KoHTakTHas camocTosTeNbHas padoTa 2,42 0,4 0,3
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CamocTosTeNbHOE U3YUYCHUE PA3/IeNIOB TUCIIUIUIMHEI 86,6 64,95
Bua uToroBoro KOHTpoJIf: 3a4der ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Pusnyeckasi KyJbTypa H CiOpT»

1 Heab aucuMNJIMHBI — (QOPMUPOBAHHWE MHPOBO33PEHHUS U KYJIbTYpPbl JUYHOCTH,
IpaXKAaHCKOU MO3ULUH, HPABCTBEHHBIX KauyecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITENIbHOCTH B MPUHSATUU PELICHUH, CIIOCOOHOCTH UCIOJIb30BaTh Pa3HOOOpa3HbIe (OPMBI
($u3nUecKoil KyIbTyphl, CIOPTA U TypU3Ma Il COXPAHEHHS U YKPEIUICHHUS] CBOETO 3/10POBbS U
3JI0POBBSI CBOMX OJIM3KUX B MTOBCEIHEBHOM JKU3HU U MPO(ECCHOHATBHOM IS TEILHOCTH.

2 B pesyabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0OIUIICS T0JIKEH:

Obnadams ClnenyOUMMA KOMIETCHIIUSAMHA W WHIUKATOpaMu uX aoctuxeHus: YK-7.1;
YK-7.2; YK-7.3.

3namo:

- HAyYHO-TIPAaKTUYECKHE OCHOBHI (PH3UUECKON KYJIBTYPHI U 3JI0pOBOTO 00pa3a KHU3HH,

- BIIMSHHUE O3J0POBUTEIBHBIX CHCTEM (DU3MUECKOTO BOCIHMTAHUSA HA YKpeIUICHHE
3I0pOBBsI, MPOPMIAKTUKY MTPOHECCHOHATFHBIX 32a00JICBaHMIA U BPEAHBIX PUBBIUEK;

- CIOCOOBI  KOHTPOJIE W OLEHKH (DU3MYECKOTO pa3BUTHS U (HU3HUYECKOM
[OJIFOTOBJIEHHOCTH;

- IpaBuUjia U CHOCOOBI ITUIAHUPOBAHMS MHIWBUIYAJIbHBIX 3aHATUN Pa3IMYHOM 1IETIEBOM
HAIPaBJIEHHOCTH;

- UCTOPUIO (PU3UYECKON KYIbTYPHl U CHOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX
COOBITUSIX HE TOJIBKO CBOEH CTpaHbl, HO U MHUPOBOIO YPOBHS, Ba)KHEHIIME JIOCTH)KEHUS B
o0JacTu cropra;

- cnoptuBHble Tpamuuuu PXTY wum. WM. MenneneeBa, NOMHUTH O NOABUTax
CIIOPTCMEHOB B T0Jibl Bennkoii oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- TMOJJIEP)KUBATh JIOJDKHBIM YypOBeHb (PU3NYECKON MOJATOTOBICHHOCTH JIsi 00eCreueHUs
MOJTHOLIEHHOM COIMAIbHON U TTPO(ECCHOHATILHOMN JACSATEIHHOCTH,

- HCIOJIb30BaTh OCHOBBI  (PU3MUECKOW KYyJIbTYpbl JJII OCO3HAHHOIO  BBIOOpA
3/10pOBbeCOEperaroIuX TEXHOJIOTUH C YYETOM BHEIIHHUX U BHYTPEHHHUX YCIOBHUI peanu3aiuu
npodecCHOHATBLHOM 1eATeNbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS PU3NYECKOMN KYIbTYPOU U CIIOPTOM;

- OCYIIECTBIIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma M coOJr0/1aTh IpaBuila
TUTUEHBI U TEXHUKH 0€30I1aCHOCTH.

Braoemy:

- CpeacTBaMu U MeTOJIaMu YKpeTIeHus 3/10pOBb4, ¢u3nueckoro
CaMOCOBEPILIECHCTBOBAHMS;

- JIOJDKHBIM YPOBHEM (DU3UYECKON TOATOTOBIICHHOCTH, TSI OOECIIEYEHUs TTOTHOLICHHON
COLMAJIbHON U MPpOo(ecCHOHANBHOM eI TebHOCTH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pa3nea 1. IIpeamer ®dusudeckas KyJabTypa u cnopt. Ucropus ®KuC

1.1. Ilpeamet pusnyeckasi KyJabTypa U CIIOPT.

3amaud ¥ MECTO JUCIMIUIMHBI B MOJATrOTOBKE OakanaBpa. OpraHuszainus yueOHOTro
Ipolecca B paMKax JIeUCTBYIOIIEH peHTUHIOBOM cucTeMbl. TpeboBaHus K 3aUeTy.

1.2. UcTopus cnopra.

[Tpoucxoxaenue (usnueckux ymnpaxkHeHUd u wurp. JpeBHue onmumnuaasl. OnuMmmnuiickoe
nBwkeHue. CHopTHBHbBIE OOIIECTBa: HCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX
opranusaiuil. CnopTcMeHsl B ro/ibl Benukoi 0Te4ecTBEHHOM BOMHBI.

Pa3neu 2. OcHOBBI 310pOBOr0 00pa3a ;KM3HU

2.1. Bpa4eOHbIil KOHTPOJIb U CAMOKOHTPOJIb HA 3aHATHAX (PU3MUYECKOH KYJbTYpOi
U CIIOPTOM.
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BpaueOHbIii KOHTPOJIb U BpaueOHOE OCBUICTEIBCTBOBAHUE. [legarorndyeckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJIbI, ITOKa3aTelu, KpUTepuu Hu oueHku. [Ipodunakruka
CIIOPTUBHOrO TpaBMmaTu3Ma. OCHOBHBIE BHJABI TPaBM Yy pa3HbIX crnenuannzanui. Oxa3aHue
NEPBOI MOMOIIX JJISl CTY/IEHTOB BY30B XMMHKO-TEXHOJIOTHYECKOTO IPOQHIIS.

2.2. T'urueHnyeckoe oOecrneyeHHe 3aHATHH O030POBUTEJbHOH (U3MUYECKOH
KYJbTYPOH.

['uruena @Qusuyeckoro BOCIHUTAaHUA U cHopra. PeXuM mnNHTaHUA TpPU  3aHATUAX
¢usnueckoil KynpTypoir u cnoproMm. CommanbHas rurueHa. ColuaabHO-ONAcHbIE OOJE3HH U
Mepbl TPOGUITAKTHKH.

Pa3nea 3. Buonornueckne 0CHOBbI (PU3HYECKOIl KYJIbTYPbI H CIIOPTA

3.1. buosoruyeckue 0CHOBbI (pU3MUECKOH KYJbTYPbI M CIIOPTA.

Opranu3M denoBeKa Kak €MHas CaMOpPAa3BHBAIOLIAsICS OMOJIOTHYECKAs CHCTEMA.
®du3nueckoe pa3BUTHE YelloBeKa. /[BuraTenbHas akTUBHOCTh M €€ BIUSIHUE Ha YCTOWYMBOCTb, U
a/IalITAllMOHHBIE BO3MOXKHOCTH 4YeNlOBeKa K YMCTBEHHBIM U (U3UYECKHM Harpy3Kam IpH
pa3IMYHBIX BO3/ICHCTBUAX BHEIIHEHW CPEbL.

3.2. O0pa3 :KN3HHU H ero oTpa:KeHue HA NPo(PecCHOHAIBLHOM AeATeTbHOCTH.

310poBbE UeIOBeKa KaK IIEHHOCTh. 3I0pPOBbIi 00pa3 KU3HH U ero cocrapisomue. Poib
U BO3MOYKHOCTH ()M3WYECKOH KyJIbTyphl B oOecredeHuu 310poBbsi. ColManbHBIA XapakTep
MOCNEACTBUM Ui 3/0pOBbS OT YyINOTPEOJCHHS HAPKOTUYECKUX CPEICTB U  JIPYTUX
ncuxoakTuBHbIX BemecTB (ITAB), nonuHra u mnuieBbIX [100aBOK B CIOpPTE, AIKOroJisd U
TabakoKypeHus. JJomuHr Kak MCKYCCTBEHHOE MOBBIIICHHE (hU3MUECKON paboTOCIOCOOHOCTH U
€ro OTpHULATENbHbIE [TOCIEACTBUS.

Pasnea 4. IIpodeccuoHanbHO-NIPUKIAAHASA (PU3MYECKASA KYJIbTYpPa H CHOPT

4.1. O0mas puznyeckass U CHOPTHBHASI NOATOTOBKA CTYACHTOB B 00pPa30BaTeJIbHOM
npouecce.

Metoauueckue NpUHLUIBL (U3NYecKOoro BocnuTaHusA. OCHOBBI M 3Talbl O0y4YEHUS
nBrKeHHUsM. Pa3zButue ¢pusznueckux kauects. DopMUpOBaHUE IICUXHUUECKUX Ka4ecTB B IPOIECCe
¢uznueckoro BocnuTaHus. CrnoptuBHas mnoarotoBka. CTpykTypa IOJITOTOBJIEHHOCTH
criopTcMeHa. MaccoBBbIil CIOPT M CIIOPT BBICIIMX JTOCTHKEHUH, UX LeTu U 3a1au. CIoOpTUBHBIE
COPEBHOBaHHUSI KaK CpPEICTBO W METOJA OOImed M CcrhenuagbHONW (U3UYECKON MOATOTOBKH
CTYJEHTOB.

4.2. ®usznyeckass KyJbTypa M CHOPT B THPO(ecCHOHAIBLHON JeATeJbHOCTH

O0akajiaBpa.

JInuHasg M colMaIbHO-IKOHOMUYECKAss HEOOXOJUMOCTh MCUXO(U3UUECKON MOArOTOBKU
yenoBeka K Tpyay. Mecro IIIIDII B cucreme MOATOTOBKH OyayIIEro CHENHMATUCTA.
[TpousBoacTBeHHass (¢u3nueckas KyiapTypa U croptT. [IpousBojacTBeHHass TIUMHACTHKA.
OcobenHoctu BbIOOpa (GOpM, METOZIOB M CPEACTB (PU3MUECKON KYIbTYPhI U CHOPTA B paboyee U
cBOOO/MHOE BpeMsa crnenuanuctoB. [Ipodunaktuka mTpoPEecCHOHATBHBIX  3a00JIeBaHUI
cpeAcTBaMu (U3MYECKOI KyIbTyphl U criopTa. JlOMOJHUTEIbHBIE CPEJICTBA MOBBIIIEHUS 00Iei
u npodeccuoHanbHON paboTocrocoOHOCTH. BrusiHue WHANBUIYaTbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUH (PU3NUECKON KyJIBTYpOU U CIIOPTOM Ha OPTaHU3M.

4 O0beM yueOHO# JUCUMIIIIMHBI

Cemectp
. Bcero
Bunsl yueOHoI paboThI 1 cemectp
3E | Akan. 4. | 3E | Akan. 4.
OO01mas TpyA0eMKOCTh JTUCIUTUIMHBI IO YIeOHOMY IUIaHy | 2 72 2 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,9 32 0,9 32
Jlexrnu (JIek) 0,9 32 0,9 32
[Tpaktuueckue 3austus (I13) - - - -
CamocrosiTeJibHAasi pa6oTa 1 36 1 36
Buj uTOroBOoro KOHTpoOJIs: 3auer
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«JIEeKTHBHbIE TUCHHUILVIMHBI 10 (PU3HYECKOH KYJIbTYype H CIIOPTY»

1 Heap aucuuniauHbl — GopmMupoBanue GU3NYECKON KyIbTYphl JUYHOCTH U CIIOCOOHOCTH
HANpaBJICHHOTO HCIOJIB30BAHUS Pa3HOOOPA3HBIX CPENCTB (U3NYECKOH KyJIbTYpHl M CIOPTa,
Typu3Ma JJsi COXpaHEHHS W YKPEIUICHUS 3/10pOBbs, NCUXO(PU3NYECKOM TMOArOTOBKU U
CaMONOJTOTOBKH K OynayIell mpoecCHOHAIBHON AEATENbHOCTH, OJTYYEHUN HaBBIKA B OJHOM
U3 BHIOPAHHBIX BUOB CIIOPTA.

2 B pesyabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOLIUIICH JOJIKEH:

Obnadams ClnenyOUMMA KOMIETCHIIUSAMA W WHIUKATOpaMu uX aoctuxeHus: YK-7.1;
YK-7.2; YK-7.3.

3namo:

- HAyYHO-TIPAKTHYECKUE OCHOBBI (PU3MUECKON KYJIbTYPHI M 3I0pOBOT0 00pa3a KU3HH;

- BJIUSIHUE O37J0POBUTEIBHBIX CUCTEM (PU3UUYECKOTO BOCIIUTAHUS Ha YKPEIUICHUE 3/I0POBbS,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX PUBBIYCK;

- CHocoObl KOHTPOJS U  OLEHKH (U3MYECKOro pa3BUTUad M (pusmueckoin
[OJIFOTOBJIEHHOCTH;

- MpaBWiIa U CHOCOOBI TUIAHMPOBAHHS HMHIWBUIYAJIbHBIX 3aHATUN pPA3IMYHOU IEIEeBON
HAIPaBJIEHHOCTH;

- cnoptuBHble Tpaguuu MXTU-PXTY um. /.M. Menaeneena.

Ymemy:

- MOJACPKUBATh JOJDKHBIM YPOBEHb (PU3UYECKOM MOJATrOTOBIEHHOCTU ISl OOEcTieueHus
MOJTHOIIEHHOM COIMAIbHON U PO eCCHOHATBHON I TETLHOCTH;

- HUCHONB30BaTh OCHOBBI  (UBUYECKON  KYJIBTYPBl [UII  OCO3HAaHHOrO  BbIOOpa
3/10pOBbeCOEpEratoIuX TEXHOJIOTUN C Y4ETOM BHEIIHHUX U BHYTPEHHHUX YCIOBHUH peanu3aluu
npodeccuoHaNbHOM NesSTeNbHOCTH;

- CAMOCTOSITEJIEHO 3aHUMAThCS (PU3MUYECKON KYIbTYPOH B CIOPTOM;

- OCYHIIECTBIIATh CAMOKOHTPOJIb 332 COCTOSIHHEM CBOET0 OpraHuM3Ma U COONI0AaTh MpaBHiia
TUTUEHbI U TEXHUKH 0€30I1aCHOCTH;

- BBIMOJHATh MHAWBUAYAIBHO IOJ00paHHbIE KOMIUIEKCHI MO (U3MUECKOW KYJIbType M
Pa3IUYHBIM BUAAM CIIOPTA;

- OCYUIECTBJISITh TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (opMax 3aHATUH
(bu3nyecKOil KyabTypol U CIOPTOM;

- BBIMOJIHATH MPUEMBI 3aIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

- CpeacTBaMHu " METOJaMU YKpEIUIEHUs 3J10pOBbB, ¢bu3nveckoro
CaMOCOBEPILIEHCTBOBAHMS;

- JIOJDKHBIM yYpOBHEM (DM3WYECKON MOATOTOBIEHHOCTH, Uil 0OeCreyeHHs MOJTHOLEHHON
COLIMAJILHON 1 IPO(ECCUOHATILHON e TENIbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HAaBBIKAMU B OJTHOM M3 BUJIOB CIIOPTa;

- HCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS W YMEHMSI B IPAKTHUECKOH AEATEIbHOCTU U
MIOBCEIHEBHOM JKHU3HH.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Pa3nes 1. OcHOBBI NOCTPOEHHUS 0310POBHUTEILHONH TPEHUPOBKH.

Teopernuecko-MeToAMYECKHE  OCHOBBI  (U3WYECKOM  KyJIbTYphl W CIOpTa.
CopnepxaTenbHble OCHOBBI 0370POBUTENBHON (HU3UUECKOM KylnbTypsl M cropTa. OCHOBHBIE
HaIpaBJIECHUS: 03710POBUTEIHHO-PEKPEATUBHOE, 0310POBUTETHHO-PEAOUIUTAIIMOHHOE,
CIOPTUBHO-pEaOMIINTAIIMOHHOE, TUrHeHH4Yeckoe. [loBbliieHHe (YHKIIMOHAIBHOTO COCTOSHUS
oprauu3sMa ¥ (QU3MYECKOW MOArOoTOBIEHHOCTH. CrnocoObl perjiiaMeHTaly Harpy3KH:
OU3KYIbTYPHO-03JOPOBUTENIbHBIE METOIUKU U cucTeMbl. OCHOBHBIE (Da3bl 0310pOBUTEIHHOM
TpeHUPOBKU. OLIEHKAa COCTOSHUSI 3J0POBbSl U (PU3UUECKON MOATOTOBICHHOCTH 3aHUMAIOIIUXCS
¢u3nueckoil KynbTypoii u coprom. @ynkiuonansueie npoodsl (HCC, AL, )KEJI u T.1.).
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Pasnesn 2. /IBuraresjibHble BO3MOKHOCTH YeJIOBEKA — BOCNHUTaHHE (PU3MYECKHUX
kavecTB. BOCK I'TO.

Meronuka opraHuzanua v npoBedeHuss BujpoB  ucnbitanuid  ['TO.  Cucrema
B3auMoJieiicTBuA B chepe pu3ndeckoil KynbTypsl U copTa. Bocnutanue Gpu3nueckux KadecTs,
oOyuaromuxcst (OTJeJbHbIe KAUeCTBEHHbIE CTOPOHBI IBUTATEIIbHBIX BO3MOXKHOCTEH UEIOBEKA).

Pa3znean 3. Meroguka opraHM3anuy U NPOBeJeHHs CHOPTHBHBIX COPEeBHOBAaHUH M
(GU3KYJIbTYPHO-MACCOBBIX MEPONIPHUATHIA.

XapaKTepuCTUKa CIIOPTUBHBIX COPEBHOBAHUHN M (PU3KYIBTYPHO-MACCOBBIX MEPOTIPUATHIA.
CropTHBHBIE COPEBHOBAHUSA, MPOBOJAMMBIE IO OOLICNPUHATHIM IpaBUiIaM. EIuHbIN
KaJCHJapHBIN TJ1aH (GU3KYIBTYPHBIX M CHOPTUBHBIX MepOonpusaTuii). OpraHu3amnus CriOpTUBHBIX
meponpusTuid. OnuMmnuiickas xaptus. denepanbHble (CHelManbHbIE, HAMOHAIBHBIE) 3aKOHbI
cnopre. Knaccudukanus cnopTHBHBIX COpeBHOBaHM. HpaBCTBEHHBIE OTHOLICHHS B CIOPTE.
Fair Play («YecTHas urpa») — kak OCHOBa 3TMYHOI'O MoBeAeHus B cropte. Kogekc crnopTuBHOM
stuku. [Ipodmnakruka Hapymenuit crnopruBHoii 3tuku. BAJIA. Komekc BAJIA.
MesxayHapoiHasi KOHBEHIUS O O0pbO€E ¢ TOIMMHIOM B CIIOpTE.

4 O0beM yueOHOH TUCHMILINHBI

B Cewmectp
Bun yuebnoit pabotsl aKajieM. 1 2 3 4
qacax
OO61mas TpyA0eMKOCTh JUCHUILINHBI IO yueOHOMY 328 56 92 90 90
TUIAHY

KonrakTHas padora — ay1uTOpHbIE 3aHATHS 192 32 64 64 32

[Tpaktrueckue 3ausatus (I113) 192 32 64 64 32

CamocrositesbHas padora (CP) 136 24 28 26 58

KonTakTHas camocTosTensHas padora 0,8 0,2 0,2 0,2 0,2
CaMoCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Bux uTOroBOro KOHTpOJIS: 3a4eT | 3a4eT | 3a4eT | 3a4YeT | 3aUeT

3a4eT / IK3aMeH

AHHOTanusA pado4eil NPOrpaMMsbl MOAYJIA
«BBenenue B HH(pOPMALIMOHHbIE TEXHOJIOTHH»

1 Ieab MoayJsi — O3HAKOMJICHHE CTYAEHTOB C TEOPETUYECKUMH, NMPAKTUYECKUMH U
METOJI0JIOTHYECKUMHU OCHOBaMH COBPEMEHHBIX MH(OPMAaLMOHHBIX cucTeM. B pamkax n3ydeHus
MOJYJsl Y CTYAEHTOB (OPMHUPYIOTCSI TEOpETHUECKHE 3HAHMS U TNPAKTHUECKHUE HABBIKU I10
MHCTPYMEHTAJILHBIM CPEJCTBaM IporpaMMHOro odecnedeHus. CTyqeHThl U3y4YaloT Ha MPaKTUKE
BUIbI HTH()OPMAITMOHHBIX TEXHOJIOTUH.

3agaum mMoayJasi — IPUOOpETEHUE CTYIEHTAaMHU IPOUYHBIX TEOPETHUUYECKUX 3HAHUM U
NPaKTUYECKUX HABBIKOB B 00JaCTH MH(POPMALIMOHHBIX TEXHOJIOTUH.

2 B pe3yabrare uyueHusi MOAyJIsl 00yUYAIOIIMIACS T0JIKEH:

Obnadame CleAyOIMMH KOMIIETEHIMSAMU M MHAMKaTopaMu MX jnoctmxenus: YK-1.1;
YK-1.2; YK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-4.1; OIIK-4.2; OITK-4.3.

B pe3ynbraTe 0cBOSHUS MOJYJIsl CTYJAEHT JOJIKEH:

3namo:

- IpOIlecChl, METO/bl MOMCKa, cOopa, XpaHEHHs, OOpabOTKH, Ipe/CTaBlICHUS,
pacrpocTpaHeHUs] MHQOpPMAllMM U CHOCOOBI OCYIIECTBICHHMS] TaKMX IPOIECCOB U METOOB
(uHpOpMAITOHHBIE TEXHOJIOTHH);

— COBpPEMEHHbIE WHCTPYMEHTAJIbHBIE Cpelbl, MIPOrpaMMHO-TEXHUYECKHE
wiatpopMbl W TMPOrpaMMHBIE CpEACTBA, B TOM YHCIIE OTEYECTBEHHOI'O IPOU3BOCTBA,
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UCTONb3yeMble JUIsl PELIeHHs 3aAad Mpo(EecCHOHAIBHOW JEATENbHOCTH, M MPUHLUIBL HX
paboTHI.

Ymems:

- BBIOMPATh M UCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE
U HHTEJUIEKTyaJIbHbIE TEXHOJIOTUH, WHCTPYMEHTAJIBHBIE CpEIbl, NPOrPAMMHO-TEXHUYECKUE
wiatpopMbl M TPOTPaMMHBIE CPEIICTBA, B TOM YHCJIE OTEYECTBEHHOTO IPOU3BOJCTBA, IS
peleHus 3a1a4 NpopecCuoHaIbHOMN 1A TeNbHOCTH;

- aHaM3UpOBaTh MpoecCHOHANbHBIC 3a/auyd, BBHIOMpPAaTh W  HCIOJIH30BATh
noaxomame UT-texHomoruu.

Braoemy:

- HaBBbIKaMU paboThI C JexamuMu B ocHoBe U T-pemennii qanHbIMu;

- HaBBIKAMU MPUMEHEHHSI COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX H
MHTEJJICKTYaJIbHBIX TEXHOJIOTMM, MHCTPYMEHTAIBHBIX CPEACTB, B TOM YHUCIIE OTCYECTBEHHOIO
IPOM3BOJICTBA, ISl PELICHHUs 3a1a4 MPo(ecCHOHANBHON AEITEIbHOCTH.

3 Kpartkoe cogep:xanue MOIyJist

1 cemecTp — OCHOBBI HH(POPMALMOHHBIX TEXHOJIOTHIi

Pa3znen 1. BBenenue B uHGOpMaNMOHHbIE TEXHOJIOTHH.

1.1. CrpykTypa oOmnepaluoOHHBIX CHCTeM, MAaKeTbl NPHUKJIAJHBIX MPOrPaMM,
Microsoft Office.

Knaccudpukanusa nporpaMMHbIX cpenactB. CHCTEMHOE M IPHUKJIAJHOE IMPOTrPaAMMHOE
obecnieuenue I1IK. O630p omnepanuonnsix cuctem (OC). [Ipunnunsl co3ganus u coctaB OC:
a1po, uHTepgeiic, npaiiBepsl. Kpatkas xapaxrtepuctuka WINDOWS, monynbHbINH HTpUHLIKI
noctpoerus. Cpena WINDOWS: okHa, UX 3J1IeMEHThI, paboTa B MHOTOOKOHHOM pEXHME.

1.2. TexcroBblii penakrop WORD, pexakropbl MareMaTH4ecKMX M XMMHYECKHX
popmy.r.

Bo3smoxxHOCTH CcO3mMaHust  AJMEKTpOHHBIX mpeseHTanuii  (Power point). Cozmanue
JIOKYMEHTOB Pa3JIMYHbIX (popM (CTaHIApTHBIX U HecTaHAapTHBIX). Co3/1aHue U peJakTUpOBaHUE
TEKCTOBBIX JOKYMEHTOB C MaTEMaTHYECKUMU U XUMUYECKUMHU (HOpMYyIaMHu.

1.3. Tadnuunbiii npoueccop EXCEL: 0030p, Tunsl 1 agpecanusi s4eek, ¢gopmar
siueeK, BCTpoeHHbIe GyHKINH, popmMaTupoBaHue Tad/u1l.

EXCEL: B03MOXHOCTH TabJUYHOTO pelakTopa M HCIOIb30BAHUE €ro sl perieHHs
MH(OPMaLIMOHHBIX U MHXKEHEPHBIX 3a7a4. [locTpoenune rpadukoB u auarpaMmm.

1.4. EXCEL.

Onepannn ¢ MaccuBaMu. Pa3paboTka M peanu3anusi HPOCTEHIINX aAJITOPUTMOB C
UCIOJIb30BAaHUEM BO3MOXKHOCTEH pelakTopa (HaXO0XIEeHHE MaKCHUMaJIbHOTO (MMHHUMAJIBHOTO)
JJIEMEHTa BEKTOpa M MATPHIlbl, HAXOXKJIEHHE CYMMBbl 3JIEMEHTOB BEKTOpa M MAaTpHIIbI,
BBIUNCJICHHE MAaTPUYHBIX BBIpAKE€HUH). PelieHune BBIYMCIUTENBHBIX 3a/lad C HMCIIOJIIb30BAaHUEM
tabnuu. Pemenne CJIAY ¢ ucnonp3oBaHueM oOpaTHON MaTPHUIIbL.

1.5. EXCEL ITocTpoenne rpaguKoB H JHATPAMM.

Pacuer QpyHKIIMOHANBHBIX 3aBUCHUMOCTEN M MOCTPOEHHE IpadpuuecKkux H300pakeHui C
ucrnonb3oBanueM crangapTHbeix QyHkumid EXCEL wu  wmactepa ¢ynkumii. I[loctpoenue
MOBEPXHOCTEHN C MCIIOJIb30BaHUEM MacTepa Auarpamm. [loctpoenue nuHuil TpeHaa.

Pa3nea 2. AnropuTmMbl 1 OCHOBBI IPOrpaMMupoBanns Ha si3bike MATLAB.

2.1. AIropuT™mbl, THIIbI AJITOPUTMOB.

[lonarue anroputma M ero cpoiicTBa. CrocoObl 3amucH anropuTMOB. MOIYIbHBIH
MIPUHIUI TOCTPOEHUS AITOPUTMOB U nporpaMM. [laket kommnberotepHoi marematnku MATLAB.
XapakTepUCTUKU  A3BIKOB MPOTPaMMUPOBAHUS. OBOJIOLUS U KiIaccu(uKauus S3BIKOB
IPOrpaMMHUPOBAHUS, HMMIIEpaTUBHBIE, (byHKIIMOHATIbHBIE, JIOTUYECKHE, O00BEKTHO-
OpPUEHTHPOBaHHbBIE, UX KOMOMHAUMU. [IOHATHS TpaHCISUMU, KOMIWISIMN, UHTEPIPETALUHU, X
pa3ianuud. S3bIKM MPOrpaMMUPOBAHUSI BHICOKOTO YpoBHA. CTPYKTypHOE MpPOrpaMMHpPOBAHHUE,
ero ocobenHoctu. O030p makeTOB KOMIbIOTepHOH wmaremaTuku — Matlab, Mathcad,
Mathematica.
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2.2. Cpexa MATLAB.

OCHOBHBIE CTPYKTYpbl U IIPUHLMUIIBI CTPYKTYPHOTO IIPOIPaMMHUPOBAHUs, WILTIOCTPALIUSL.
ba3oBble anropuTMuUyYecKMe KOHCTPYKLUMU (CI€IOBaHHE, BETBICHHE, IOBTOPEHHE), UX
peanuzanuu. Onepatopsl sa3bika nporpammupoBanns MATLAB. OcnoBable pemrarenu (solvers)
MATLAB nns peanu3aniuy BEIYUCIUTENBHBIX AITOPUTMOB. bubimnoreka ctaHAapTHBIX (yHKITAN
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [locTpoenue rpapukoB PyHKUMH OJHOM U IBYX NepeMeHHbIX.

Hcnons3oBanue pynkuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour,
odopmiteHre rpauKoB (3aroJIOBKH, TIOJMUCH 110 OCSM H TIp.).

2.4. Onepanuu HaJ MacCHBAMM: BEKTOPAMHU M MAaTPHIIAMH - CJIOKEHHE, YMHOKeHHe,
TPaHCIIOHUPOBaHMWe, oOpamienue (inv), BbIYHCJIeHHEe HOPMBbI (norm), panra (rank) um
onpenaenaurteas marpuusbl (det).

AJTOpUTMBI HaXOXKJEHUS MaKCHUMaJbHOTO, MHHHMMAJIBHOTO DJIEMEHTa B MAacCCHUBE,
QITOPUTMBI COPTHPOBKH U UX peanu3anus (Harnpumep, Selection Sort).

Pasnen 3. YUuciennble mMeroabl. Peanu3anmusi mpocrediux ajJropuTMoB B cpene
MATLAB.

3.1. YuceHHbIE METOAbI, XAPAKTEPUCTUKA U UX 0COOEHHOCTH, IOHATHE CXOAUMOCTH
MeToja.

DneMeHThl TEeOpUU TMOTPeUIHOCTeH, Kiaccu(uKalus MOTPEIIHOCTeH, a0CcoNtoTHAs |
OTHOCHTEJIbHAS IOTPEIIHOCTD, MOHATHE (PYHKIMU HOPMEI. BBeieHNE B CTaTUCTHKY. AJITOPHTMBI
JUISL  CTaTUCTHYECKOH 0O0paboTku uHGOpManuu (BBIYMCICHHE TOYEYHBIX W HWHTEPBAJIbHBIX
OIICHOK pe3yJbTaTOB U3MEpAEMOW BenuuuHbl), uX peanuszanuu B [IKM MATLAB.
Hcnonws3oBanue ¢pyHKIM min, max, median, var, polyfit, polyval.

3.2. [Ipubuanxenue pynkuuii. UHTEepnonsiuus MHOro4jieHaMH.

Kycounas unrtepnonsiius (crutaiin). Ouenka norpemHoctd. Oyukiuu MATLAB s
pabotsl ¢ MHOTOWIeHamu polyld, polyval, polyfit, polyder, polyint.

3.3. BblunucieHHe  ompeJeIeHHbIX  HHTErpajoB,  AaJrOPpUTMbI  MeTOI0B
NPSIMOYI0JIbHUKOB, Tpaneuuii 1 CHMIICOHA, OLIEHKA NMOTPeIIHOCTH MeTO/10B.

Peanuszanus alropuTMOB YMCIIEHHBIX METOJOB BBIUYMCIICHHUS ONPEIEICHHBIX MHTETPAIOB
B cpene MATLAB, npumenenue crannaptHbix GyHKIwmii trapz, quad, integral.

3.4. UccaenoBanne GyHKIUM OAHON NepeMEeHHOM.

Pemenue HenuneiHoro ypaBHenus f(x)=0. Otnenenue kopHeil. AITOpUTMbI YTOUHEHUS
KOpHs (MeToJl MOJOBHHHOrO jeneHus, HpioToHa, mpoctoit wutepanuu). CpaBHUTEIbHBIE
xapakTepucTuku. Peanuzanus anroputmoB B cpere MATLAB no 6mok- cxemam u ¢
UCIIOJIb30BaHUEM peraTeneil roots, fzero.

3.5. UccnenoBanue GyHKUMU OHOI NMepeMeHHOM.

ITouck sxcTpemyma GpyHKIMU BbrunciaurenbHble alrOPUTMbI HAXO0XKJICHHS JIOKAIBHBIX U
MI00aTBHBIX PKCTPEMYMOB (METOJ| JENIEHUs OTpe3Ka IMOIMOoJIaM, METOJ 30JI0TOTO CEYCHHS), UX
peanu3aiuy no 6JI0K- CXeMaM M ¢ Hcroib3oBaHueM pemarens fminbnd B cpene MATLAB.

Pasnen 4. Komnbiorepublie cetu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHBbIe CeTH: TOMOJIOTHH CeTel, HX XapaKTePUCTUKH.

Tomnonoruu ceteil: 3Be3/1Has, MIKMHHAsA, KoyblieBasd. CeTH 3aKpHITOrO TUMA: JIOKAIbHBIE U
pacripesielieHHble CeTH, KOpropaTHBHbIE ceTu. IIporpaMMHo-TexHHYECKoe oOecredeHue:
ajZipecaliysi, orepalloHHas CUCTeMa, aJlalTepbl, ApaliBepbl, MPOTOKOJbI (0COOBIE S3BIKH, Ha
KOTOpBIX 0OMEHMBaIOTCs MH(opManueil KoMreloTepsl B ceTh, Harpumep, TCP, TCP/IP, UDP).

4.2. T'mo6anbHbie cern pasaumunoro macmrada (WAN -Wide Area Net, MS
Network, Internet).

Bosmoxnoctu cetn Wutepner, Cucrema TenekoH(epeHIU. DJIEKTpOHHAs IMOYTa.
Hoctyn k uHQOpPMalMOHHBIM pecypcaM. 3ammra uHpopmanuu. I[loHsTne OGe3omacHOCTH
KOMIIBIOTEPHON HH(OpMaluU: HaAEKHOCTh KOMIIBIOTEpPA, COXPAHHOCTh NaHHBIX, 3allUTa OT
BHECEHHUS] W3MEHEHMH HEYNOJHOMOYEHHbIMU S50 JHMIIaMH, COXpAaHEHHE TailHbl NEPENUCKU B
AIIEKTPOHHOM CeTH AJTOPUTMBI 3alUTHhl MH(QOpPMALMMU: METOJbl 3alUThl, KOMIbIOTEPHBIE
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BUPYChl W OOpnba ¢ HMMH. MeToAbl pealu3alliy 3aluThl WHPOPMAIMH: TMPOTPAMMHEIE,
annaparHble, OpraHU3alMOHHBIE.

4.3. UnopmMaumoHHbIE CUCTEMBI.

Cuctembl ympaBieHUs OaHkamMu M 0a3aMM JaHHBIX. PensioHHas MOJENb JaHHBIX.
Crpyktypa 3amucu, MeToAasl jAocTyna K uHpopmauuu. OOMEH HaHHBIMH C JIPYTHMMH
npuioxeHnssMd WINDOWS: TekCcTOBBIMH pelakTOpaMH U 3JIEKTPOHHBIMH TaOIHIIaMHu.

4.4. Peassunonnas 0a3a nanueix ACCESS.

I'maBHOE OKHO, MEHIO KOMaHJ, IaHEelb MHCTpYMEHTOB. Co3laHHME U OTKpbITHE 0a3bl
MaHHBIX. BBOA W penakTHpoBaHHE MaHHBIX B PEXHUME TaOIMIBI U PEXHME KOHCTPYKTOpa.
@opMHUpOBaHUE 3aMPOCOB. 3ampOCHl MPOCTHIE W MHOTOTAOJIMYHBIE, 3alpPOCHl C YCIOBUSMHU.
Coznanne otdeToB U (opm. TexHomorus peanusanuu npocrermmx 3amad cpeactBamu CYBJ]
ACCESS.

2 cemectp — [IpoduibHoe nporpaMmmHoe odecneveHue JAJis1 peleHuns 3a1a4
npogeccHoHAIbHOI 1esiTeIbHOCTH

Pasznea 5. IIKM Python u 0co0eHHOCTH ero peaju3aunuu sl pelieHUusI pacyeTHbIX
3a7a4 B XUMHUH M XUMHY€CKOI TeXHOJIO0IMH.

5.1. O0beKTHO-OPHEHTHPOBAHHBII A3bIK NporpammupoBanus Python: 0630p.

OCoOEHHOCTH W CBOWCTBA OOBEKTHO-OPUMEHTHPOBAaHHOTO mporpammupoBanus (OOII).
Coznanue u wucnonp3oBaHue auctpuOyrtuBa Anaconda. Muadpactpykrypsl Spyder, Jupiter,
CTpYKTypa si3blka. OCHOBHbBIE CTPYKTYPhl JaHHBIX (CIIUCOK KOPTEX, OOBEKTHI) U ONEpaLUU Hajl
HUMHU. AnroputMmbl. OCHOBHBIE aJITOPUTMUYECKHE KOHCTPYKIMH (ClelOBaHUE, BETBICHUE,
LUKJIBI) U UX peanu3anus B Python.

5.2. BBeenue B mporpaMMupoBaHue Ha sisbike Python.

CrpykTypa mporpaMmbl, OTCTYIIbI, MOJAYJIH, ONEPaTopbl, (QPYHKUHUU (MMEHOBaHHBIE U
aHOHMMHBIE), ocobeHHocTu. CTaHmapTHble M HecTaHgapTHele ¢GyHKiuu Python (oGmiero
Ha3HAYCHMSI, MaTeMaTHIeCcKue, 00paboTKa CTPOK, BBOJI/BBIBO/).

5.3. Pazpa6oTka aaropuTmMoB, NpOrpaMMHpPOBaHMe U OTJIaAKa mporpamMm Ha Python
(B cpene Spyder).

VYnpasmisromue kouctpykiud if, for, while.

5.4 OO030p npeaMeTHO-OPHUEHTUPOBAHHOWH OuOIMOTeKkHM wmoayJeir Python pas
HAYYHBIX W HWH)KCHEPHBIX BbIYMcaeHH SciPy (Moayam scipy m numpy, a Takxke
matplotlib), cpaBuenne c MATLAB.

OcHoBHast cTpykTypa JaHHBIX NumPy [Uisi BEKTOpHBIX M MaTpUYHBIX BBIYMCICHUI
ndarray. OcoOE€HHOCTH BBINOJIHEHUS JACUCTBUN HaJ MarTpulamMHu (CIOKEHUE, BbIYUTAHUE,
YMHOXXeHHe, oOpaieHue) Ha s3bike Python. MHpopmannonusie MatpuuHble QyHKIMM (HOpMa,
onpeaenuTenb, padr). Meroasl ndarray — T, copy, shape, size, ndim u ap., HHAEKCHPOBAHUE,
MaTpUyHOE TpousBeAeHue U (yHKUMU Monayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 ITocTrpoenue rpadpuxos B Python ¢ ucnoas3zoBannem moayas matplotlib.

dyuxuun moxyns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa mapamMeTpoB U aHHOTHPOBaHUE IrPaUKOB.

Pasgen 6. Meroabl BBIYMCIMTENbHOH MaTeMaTHKH. OCHOBHBbIEC 3Tallbl peLICHUS
3axa4 Ha JBM. Pemenne cucrem JInHeiiHbIX anredpandeckux ypasaenuii (CJIAY).

6.1. IlpsiMble M UTEepallHOHHBbIE YHCJIEHHbIE MeETOAbl. JJIEeMEHTbl TeOpUH
MOI'PEeLIHOCTEeH.

[Tonstue wHOpMBL. OcCoOOEHHOCTH MaIIMHHOW apudMETUKH (KpaTKUH  TOBTOP).
OcoOeHHOCTH BBINIOJTHEHUSI JIEHCTBHIA HaJl MaTpulaMH (CIOKEHHE, BBIYMTAHHE, YMHOXKEHHE,
oOpaiienue) Ha si3pike Python, undopmanmonnsie MmaTpuyHnble GyHKIUU (HOpMa, OIIPEIEIUTEND,
paHr).

6.2. Pemmienue cucreM JuHelHbIX ajredopanyeckux ypasuenuii (CJIAY).
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[TocTanoBka 3amgaun. [TorpemHocTu. MeTobI C UCTIOJIB30BAaHUEM OOpPAaTHON MAaTPHIILI U
metox npocThix utepanuii. Pemenue CJIAY B Python ¢ ncnons3zoBanuem moxyneit numpy.linalg
u scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

6.3. O030p meToa0B pemienusi CJIAY.

BoruncnutenbHas ycTOMYMBOCTh, CXOAMMOCTh METOAO0B. OOYCIOBIEHHOCTh CHCTEMBbI
JTMHEHHBIX anreOpandeckux ypaBHeHu (CJIAY) u uncino 00yciioBIEHHOCTH.

Paznean 7. O0padoTka pe3yjbTaToOB M3MepPeHUs OJHOM BeJu4uHbl. [IpudianxkeHue
(GyHKUMHM MHOIOWIEHAMHM ¢ OJHOl He3aBHMCHMMON mnepeMeHHo#l. Pemenue cucrem
HeJiMHelHbIX ypaBHeHuid (CHY) uncjieHHbIMUA MeTOIaMM.

7.1. O0padoTKa IKCIEPUMEHTAJIbHBIX TAHHBIX.

Toueunsie u wuHTEpBaNbHBIE oOlEeHKUW. DyHkiuu Python. Omnpenenenue kpurepus
Crproz1eHTA.

7.2. llpudan:kenue pyHKIuM.

Mertoapl MHTEPHOJALMM  3aBUCUMOCTEM C OJHOW HE3aBUCUMOW TMEPEMEHHOM.
WNuTtepnonsironnplii MHOTOWIEH Jlarpanika, peanuzarus B Python.

7.3. lIpuban:xenue pyHKIM.

Meroasl anmpoKCMMalMy 3aBUCUMOCTEM C OJHOM HE3aBUCUMOW mNepeMeHHoul. Merton
HanMmeHbx kBaapaToB (MHK). Mcnonb3oBanme ¢ynkmuii Python mis anmpoxcumanuu u
MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4. AaroputMbl MeToAa npocToii urtepanuu u Merona Heiorona - Padcona aas
pemienuss CHY.

CKOpOCTh CXOJMMOCTH, OLIEHKH MorpemHocTy. Peanuzanus meto0oB B Python.

7.5. Metoauka HCHOJB30BAaHHMS peliaTesneid B MoayJe scipy.optimize, ¢gyHkumuu
root_scalar, root.

Paznen 8. Pemienune 3a5a4y MHOroMepHOH ONTHMHM3ALUM YMCJIEHHBIMH METOJAMHU.
AHanu3 u peuienne auddepeHINATBHBIX YPABHEHUH YN CJIEHHBIMH METOIaAMHU.

8.1. Knnaccudukaums 3a1a4 1 MeTO10B ONITUMHU3ALMH.

Merona rpagueHTHOTO criycka. Meroa aedopMupyeMOro MHOTOorpaHHUKa. Peamm3zanus
meto10B B Python.

8.2. Becrpoennsie metoabl SciPy.

Beibop pemarens B moayne scipy.optimize Bcrpoennbsle meroabl SciPy, ¢yHkimu
minimize_scalar, minimize.

8.3. AuropuT™MBI METOI0B perieHus Ju(pepeHInATbHBIX YPABHECHHI.

Mertoast Ditnepa u ero monudukanuu. Peanuzarus meronos B Python. Beibop pemaTesns
B MOJyJIe scipy.integrate, pyHkuuu solve ivp, solve bvp.

4. O6bemM MoOYJISl M BH/ABI Y4eOHOM padoThl

Cemectp
Bceero
Bun yaeOHOI paboThI 1 cemectp 2 cemectp
3E Axap. 3E Axan. 3E Axa.
4. q, q.
O01as TPyA0€eMKOCTh MOAYJIsl 6 216 4 144 2 72

KonTakTHas padoTra — ayiuTOpHbBIE
3aHATHS:

6 mom uucne 6 gpopme
RPAKMUYECKOU NOO20MOBKU
Jlexuu (JI) 0,47 17 0,44 16 - -
[Tpaktuyeckue 3austus (I13) 1,42 51 0,89 32 0,44 16
8 MoM uucie 8 popme NPaAKMuyecKoll
H0020MOBKU

JlaboparopHbie padboTs (JIP) 1,89 68 0,89 32 0,89 32
6 MoMm uucne 8 popme NPaKmuyecKou
n0020MOBKU

3,78 | 136 2,22 80 1,33 48
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CamocrositenbHas padora (CP) 1,22 44 0,78 28 0,42 15
CamMocTosATenbHOE U3YUYEHUE Pa3/IeiIoB
MOJTyJIsI, B TOM YHCIIE TIOJITOTOBKA K
MPAKTUYECKUM 3aHSITHIM,
nabopaTopHbIM paboTaM, TOATOTOBKA
K TEeKYIIeMY KOHTPOJI0, APyTre BUIbI
CaMOCTOSITEJIbHOU PabOTHI
KonTakTHas camocTosTenpHas paboTa - - - - - -
Buabl KoHTpOJIsA

3auer - - + +
IK3aMeH + + - -
KonraktHas Ta - IPOMEKYTOYHAS
aTOTecETlauHill padota - MpoMezkyTO'iHa 0,4 0,4 0,2
CaMocCTOsTEIbHO U3YUYEHHE PA3/ICTIOB 1 1 0,25

35,6 35,6 8,8
MOJTYJISI
Bua uTOroBoro KOHTpoJIs: JK3aMeH 3aver

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILIHHBI
«OCHOBBI YIIPaBJICHHUS NPOEKTAMM)

1 Iegb AMCOMIVIMHBI — OJIYYEHUE CTYJEHTAMH NIPAKTUYECKUX HABBIKOB I10 3aIlyCKy W
yIpaBJIEHUIO TpoeKTaMu. JlaHHBIA Kypc ydacTByeT B (OpPMUPOBAHHHM KOMIICTEHIIHIA,
o0ecrneynBaroIuX BO3MOXKHOCTh KOOPJIMHALIMU YIPABIECHUS U pealu3alid IpPOEKTOB, B TOM
YHCcIie COIMAJBHOTO XapakTepa, TpeOyeMoro KayecTBa, B YCTAHOBJICHHBIE CPOKH, B paMKax
HPUHATOrO OrO/IKETA.

3ajayamMy TUCUUIUIUHBI SIBJISIFOTCS:

- q)OpMI/IpOBaHI/Ie y 06yqa10mnxc;1 CHCTEMHBIX 3HAHHH B 00JacTH IIPOCKTHOI'O
YrpaBJICHUA, — O3HAKOMJICHHUEC CTYACHTOB C MUPOBBIMHU ITPAKTUKAMU HpOCKTHOI\/’I ACATCIIBHOCTH

— (opMHpOBaHUE Y CTY/ICHTOB HaBBIKOB U MEXaHU3MOB YIIPABICHHS TPOEKTaMH.

Jucuummuna «OcHosbl ynpasnenus npoekmamuy npenojgaercs Bo 2 cemectpe. Konrpomns
YCIIEBAEMOCTH CTYIEHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

JlucuuruinHa ~ MOXeT  ObIThb ~ peaJiu30BaHa € NPUMEHEHMEM  3JIEKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00YUYEHUS MOTHOCTBIO WM YACTUYHO.

2 B pesyabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aI0IUICH T0JI/KEH

Obnadame CIETYIOMAMA KOMIIETSHIIMSIME M WHIMKATOpaMu uX noctvxenws: YK-2.1;
VYK-2.2; YK-2.3.

3nams:

— NOHATUMHBIN anmapar ynpaslIeHUs IPOEKTaMU;

— CHCTEMY IUIaHUPOBAHUS pPeAIN3alii IIPOEKTOB;

— IPUHIUIBI OpraHU3aluy IPOEKTHOM paboThI.

Ymems:

— pa3pabaThiBaTh 1 0OPMIISATH MPOEKTHYIO JOKYMEHTALUIO;

— MPUMEHSTh METO/I0JIOTMH ITPOEKTHOTO YIIPaBJICHHUS,

— UCTIOJIb30BaTh MHCTPYMEHTHI TPOEKTHOM pabOTHI.

Bnaoemy:

— METO/IaMH U MPUHLUIIAMH TPOEKTHON pabOThl B KOMaH/IE;

— METOJaMU aHaJIN3a IyTe UCIIOJIHEHUS IPOEKTOB;

— METO/IaMU ¥ HHCTPYMEHTaMH OpraHM3alMi KOMaHIHOM paboThl HaJl MPOSKTaMH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pa3nea 1. BBenenue B ynpasJjeHue IPOCKTAMH.
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Opranuzanus paboOThl: NpPEANpHUATHE, HepapXus, TPYMNa, KOJUIEKTHB. MEHEIKMEHT,
yhnpaBieHHe M cmocoObl  opraHu3auumu — npeanpustuid.  Ilpoekr w  mpomecc.
[TpenmpuaumarenscTBo. I[IpOeKTBI B KOMIIAHUAX, KOpPIOpaUUsAX, cTapransl. VHHOBanuwu.
TepMUHOJIOTHUSL U CYTh INPOEKTHOI'O YIPABICHUS: MPOEKT, PYKOBOAUTENb IPOEKTA, KOMaHAA
IIPOEKTa. YCTaB M nacnopT npoekra. CTaHIapThl ynpaBieHUs NpoeKTaMu. JKU3HEHHBIN LMK
IIPOEKTA.

Pa3znen 2. UnHunuupoBaHue npoeKra.

CopnepxaHue MpoekTa — IOCTAaHOBKa 3axaud, cObop u (opmupoBaHue TpeOOBaHUM,
TeXHH4eckoe 3anaHue. IlponykT ¥ mnpoekT. 3aka3uuk, MOTpeOUTeNb, KIUEHT, LelieBas
ayauropus. 3HakoMcTBO ¢ konuenuusimMu New Product Development u Customer Development.
®dopmupoBanue nenei mpoekra. [louck naei st yaeOHbIX TpoeKToB. KpuTepru Xopoiiei uiaeu
JUIsl y4eOHOrO NpOEKTa, UCTOYHMKHU uae ansg npoektos. Ilonsarue MVP: mportorun, nunor,
oOpazen. LleHHOCTHOE IPEI0KEHHE.

Pa3nea 3. [lnanupoBanne npoekra.

CyTb nmaHMpoBaHUs B POECKTHOM YIIPaBICHHUH. J[EKOMIIO3ULUS IPOEKTA U YIIPABICHUE
comepkaHueM. HWHCTpyMEeHTsI M NpUEMbl  JEKOMIIO3ULMU  MpPOeKTa. VHCTpyMEHTHI
IUTAHUPOBAHMSL: CIIMCOK 3a/1a4, ceTeBoi rpaduk. Juarpamma ["anTa. Llean, KOHTPOJIbHBIE TOUKH.
Metox kpuTHYeckoro myTtd. Meron HaOeraromieil BOJHBI.  YIpaBJICHHE CPOKaMH IPOEKTa.
[TnanupoBanue ynpasieHus pacnucanueM. OLeHKa JIMTENBHOCTH onlepanuid. bromkeT npoekra,
cnocoObl pacuera. CMera, 3aKynKd, IulaHupoBaHue. McTouHnkn (pUHAHCHPOBAaHUS MPOEKTOB,
IIPUBJICYEHHUE IPAHTOB.

Pasnen 4. Monesnu ynpasjieHusi NPOeKTaMU.

Ilonxoapl K oOpraHu3aluu paboThl KOMaHAbl HaJ IPOEKTOM, METOJOJOIMH U
¢peiimpopku. TpagunuoHHas KackaJHas MOJENIb YyOpaBiieHuss mpoekramu. Kpurepuu
IPUMEHUMOCTH, npuMepbl. OrpannueHus. Poin B KOMaHIE U OKpPYKEHUHM IIPOEKTA.
Ureparmmonnsie noaxoasl (PDCA) u nmp. T'mOkas (Agile) mMonmens ympaBieHHs NTPOEKTaMHU.
Scrum. Kanban. Kputepunm npumeHumMoctu, npumepsl, npeumyuiectsa. Ponu B komanje u
okpyxeHuu npoekta. Kak npuaumars pemenus. Kak BpIOpaTh HaWIydIyro MoJieb yIpaBJIeHUs
npoexktoM. Moaens KnHeBuH.

Paspen S. Ynpasienue KOMaH10# IPOEKTa, KOMMYHMKALUMHU B IIPOEKTeE.

VYipasineHue KOMaHI0M, OCHOBHBIE CIIOKHOCTH. Pacripenenenue poiaei U OJIHOMOYHUH B
komanae. Marpuna RACIL [lnan koMMyHuKanuii. BeicTpauBaHue KOMMYyHMKAIHil.
Opranuzanus peryiaspHbIX MepOnpUATHIl (COBEIlaHusi, 0030pbl CIIPUHTOB, PETPOCIEKTUBBHI U
np.). O6pazoBanue komaHabl. Komanmgnas auHamuka. [lcuxosiorus komanapl. MoTuBarus.
VYnpasieHne KOHQIUKTaMH.

Pa3nes 6. YnpaBiieHne cTOMMOCTBIO IIPOEKTA.

brojpker mpoekTa, crmocoObl pacueta. CMeTa, OCHOBHBIE CTaTbH 3aTpaT B IPOEKTE,
3aKyIKH, MIaHupoBaHue. VcTouHuMKN (MHAHCUPOBAHUS MPOEKTOB U CTApTaIOB, MPUBJIEUEHUE
rpaHToOB. bu3Hec-Moienu U kaHBa OM3HEC-TUIaHa.

Pazgen 7. YnpasiieHue pucKkaM 4 Ka4ueCTBOM.

B3aumoneiictBue ¢ okpyxenuem I[lonstue puckoB. Unentudukanus puckoB. Pucku B
JUYHOMN >KM3HM U B NpoekTe. BinsHUe pPUCKOB Ha CPOKH, KAUeCTBO M COJEpP’KAHUE MPOEKTa.
BnusiHue puckoB Ha OIOPKET MPOEKTa U KOMaHly. YTIpaBJIeHUE KaueCTBOM MPOEKTa.

B3aumopeiictBue ¢ OKpy)XKEHHEM IpPOEKTa: 3aKa3yMK, 3aUHTEPECOBAHHBIE CTOPOHBI.
Buewnss cpena npoekxra.

Pa3pnen 8. UHCTpyMeHTHI INIAHUPOBAHUS U NIPE3CHTOBAHUS.

WHCTpyMeHTHI A1t paboThl Ha/l TPOSKTOM — TaCKMEHEKEePhl U IU(PPOBbIE HHCTPYMEHTHI
JUIsL TJTAHUPOBaHUS U yrpaBieHusl npoektamu. L{udpoBbie MHCTpYMEHTHI JUIsl OpraHu3aluu
COBMECTHOM paboThl B rpynne. OCOOEHHOCTH pacipeeIeHHON KOMaH bl U ee padoThI.

4 O0beM yueOHO# JUCUMIITIMHBI
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O0beM THCHUILIHHBI
Buna yueOHo# padoTsbl AKaL
3E AcTp. 4.
q.

O0mast Tpy10eMKOCTb JUCUMILIHHBI 2 72 54
KonrakTHas pabora — ayiuTOpHbIE 3aHATHS 0,89 32 24
Jlexknuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTeibHasi padoTa 0,86 31 23,25
KonTakTHas camocrosTenpHas paboTa 025 0,4 0,3
CaMOCTOSTEIbHOE U3YUYCHUE PA3ICIOB JUCIUILIMHBI ’ 8,6 6,45
Bua uToroBoro KOHTpoOJIsi: 3a4er ¢ OLIEHKOH

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«OCHOBBI POCCHICKOM IOCYyIapCTBEHHOCTH»

1 Heasb aucuuminHbl — GOpMUPOBaHHE y 00YYAIOIINUXCS CUCTEMbI 3HAHU, HABBIKOB U
KOMIIETEHIIMI, a TaKKe IEHHOCTEW, MPAaBUJ W HOPM IIOBEICHUS, CBS3aHHBIX C OCO3HAHHEM
NPUHAUISKHOCTH K  POCCHICKOMY OOILECTBY, pa3BUTHEM 4YYyBCTBA MATPUOTH3MA U
IPaXTaHCTBEHHOCTH, (POPMUPOBAHUEM JTYXOBHO-HPABCTBEHHOTO W KYJIbTYPHOro (yHIaMEHTa
Pa3BUTOI U IENIBHOIN TUYHOCTH, OCO3HAOIIEH 0COOEHHOCTH MCTOPUUECKOTO YT POCCHICKOTO
rocyJapcTBa, CaMOOBITHOCTh €r0 MOJIMTUYECKOW OPraHU3aIluy U CONPSKEHUE MHAUBUAYATbHOTO
JIOCTOMHCTBA M yCIeXa ¢ OOLIECTBEHHBIM MPOTPECCOM M MOJUTHUECKONH CTAaOMIBHOCTBIO CBOEH
Ponunel.

Peanuzanms kypca mpenmnosaraeT moOCIENOBAaTEIbHOE OCBOEHUE CTYACHTAMHU 3HAHUU,
NPEACTABICHUIM, HAy4YHBIX KOHLEMLHMA, a TaKKe HCTOPUYECKUX, KYJIbTYPOJIOTHYECKHUX,
COIIMOJIOTMYECKUX W HHBIX JaHHBIX, CBSI3aHHBIX C MPOOJIEMATHKON Pa3BUTHS POCCHICKOU
UMBUIM3AIMM U €€ TOCYyIApCTBEHHOCTH B MCTOPUYECKOM PETPOCIEKTUBE U B YCIOBHAX
AKTyaJIbHBIX BBI30BOB MOJUTUYECKON, SJKOHOMUYECKOW, TEXHOTEHHON U MHOUN npupoasl. Mcxons
Y3 TOCTaBJICHHOW LENH, Ui €€ JIOCTHXKEHUS B paMKax AUCLUUIUIMHBI MOXHO BBIIECIUTH
CIeayIouue.

2 B pe3yabTaTe N3y4eHHs IMCUUILIHHBI 00y4aIOIIMIACH 10JI2KeH:

OO6manate ClenyOMUMHA KOMIIETCHIMSIMH U WHAMKAaTOpamMu ux nocTixeHus: YK-5.1;
VK-5.2; VK-5.3.

Buame:

- dbyHIaMeHTallbHbIE JIOCTHKEHUS, W300peTeHHs, OTKPBITUS U CBEpIICHUS,
CBSI3aHHBIE C PA3BUTHEM PYCCKOW 3€MIIM U POCCUMCKOW LMBWIM3ALWU, MPEACTABIATh UX B
AKTyaJIbHOM ¥ 3HAYMMOM NIEPCIIEKTUBE;

- OCOOEHHOCTH  COBPEMEHHOW  TMOJUTHYECKOW  OpraHu3allh  POCCHUUCKOTO
oOmiecTBa, Kay3albHYIO IPUPOY U clienn(UKy ero akTyalbHON TpaHchopMallid, IIEHHOCTHOE
obecrieueHrne TPAJIUIMOHHBIX WHCTUTYIIMOHAJIBHBIX PEIICHUH W O0COOYI TMOJUBAPHAHTHOCTH
B3aMMOOTHOIICHHI POCCUHCKOTO TOCyapcTBa U o0IIecTBa B (peiepaTuBHOM U3MEPEHHH,

- byHIaMEHTAJIbHBIC IEHHOCTHBIC MPUHIUITBI POCCUUCKOW MUBWIM3ANUU (TaKue
KaK €JIMHCTBO MHOT000pa3us, CHJIa U OTBETCTBEHHOCTH, COTJIACKE U COTPYIHUYECTBO, TIOOOBH U
JIOBEpPHUE, CO3HMJIAHWE W Pa3BUTHE), a TaKXKe TEPCICKTUBHBIC I[EHHOCTHBIE OPHUEHTHUPHI
POCCUICKOTO LIMBWJIM3AMOHHOT'O PA3BUTHS.

Ymemn:

- aJIEKBaTHO BOCIIPUHUMATh AKTyaJIbHBIE COLMAIbHBIE U KYJIBTYPHBIE Pa3IU4MUH,
YBXUTEIHHO B 0€PEKHO OTHOCUTHCS K MCTOPUUECKOMY HACIIEIUIO M KYJIbTYPHBIM TPATUITUSM;
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- HaXOJUTh U UCIOJIb30BaTh HEOOXOAUMYIO JUUIsl CAMOPA3BUTHUS U B3aUMOJEHCTBUS
C APYTMMHU TIOJbMU UHGOPMAIUIO O KYJIBTYPHBIX OCOOCHHOCTSIX U TPAIUIUAX PA3IAIHBIX
COLIMATIBHBIX TPYIIIL;

-IPOSIBJISITH B CBOEM IIOBEJICHUU YBAKUTEIBHOE OTHOLIEHHWE K HCTOPUUYECKOMY
HACJICTUIO U COLUMOKYIBTYPHBIM TPAIULUSAM PA3IMYHBIX COIUAIBHBIX TPYIII, ONMHUparouieecs: Ha
3HAHUE HTANIOB UCTOPUUECKOrO pa3BUTUS Poccru B KOHTEKCTE MUPOBOM UCTOPUM U KYJIBTYPHBIX
TpaauIIi MUpa.

Braoemy:

- HaBbIKAMU OCO3HAHHOTO BHIOOpPA LIEHHOCTHBIX OPHUEHTHUPOB U TPaXkKIAHCKOMH
MO3ULINH;

- HaBbIKAMHU  apryMEHTHPOBAaHHOIO  OOCYXXIEHUS U  peueHus  mnpodiem
MHUPOBO33PEHYECKOT0, OOIIECTBEHHOT'O ¥ IMYHOCTHOTO XapaKTepa;

- pa3BUTHIM  YYBCTBOM  TPa)JIaHCTBEHHOCTHM W  NATPUOTH3Ma, HaBBIKaMU
CaMOCTOSITEIbHOTO KPUTHUYECKOTO MBIIIICHUSI.

3 Kpartkoe cogep:xaHue TUCHUILIAHBI

1. Yo Takoe Poccus.

1. Crpana B e€  MNPOCTPAHCTBEHHOM,  YEIOBEYECKOM,  PECYpCHOM  H
UAEHHOCUMBOJIIMYECKOM M3MepeHnu. OOBEeKTUBHBIE M XapakTepHble naHHble O Poccum, eé
reorpaduu, pecypcax, SKOHOMHKE.

Hacenenue, kynbrypa, penuruu u s3bIkd. COBpPEMEHHOE IOJIOKEHHUE POCCUHCKHUX
peruoHoB. Beimaronmuecs nepconanuu («repou»). Kirouesble ucnbiTanus u nodeast Poccuw,
OTpa3UBILIUECS B €€ COBPEMEHHON UCTOPUH.

Pasnen 2. Poccuiickoe rocyiapcTBo-uMBUJIN3AIUS.

2.1. Konnenryanuzauusi OHATUSL «UBUIU3anusy». Uto Takoe muBuiauzanus? Kaxumu
oHM ObLTH U ObIBatOT? [LMI0CH 1 MUHYCHI ITUBUJIM3AIIIOHHOTO MOAX0/A.

2. Ucropuueckue, reorpapuyuecKkue, MHCTUTYIIHOHAJIBHBIE OCHOBAaHUS (HOPMHUPOBAHHS
poccuiickoit muBHIM3anuu. OCOOEHHOCTH IMBHIM3ALIMOHHOTO pa3BuTusi Poccuu: uctopus
MHOTOHAIIMOHAJIIBHOTO (HAJHAIIMOHAIBHOIO) XapakTepa OOIIeCTBa, MEpexoaa OT HMIIEPCKOM
opraHm3ani K QenepaTuBHON, MEXIMBIIM3AIMOHHOTO auajnora 3a mpeaenamu Poccun (u
BHYTpH HEE).

Pasnen 3. Poccuiickoe MEUPOBO33peHHE M IEHHOCTH POCCHIICKOM IIUBUJIM3ALNH.

3.1. MupoBo33peHue u ero 3HaueHue i 4eIoBeKa, o0IecTBa, rocyrapctsa. Yto takoe
MupoBo33peHue? Teopust BoIpoca U CMEKHBIE HayUHbIE KOHLEIITHI.

MupoBo33peHne Kak (QyHKIMOHaIbHasg cuctemMa. MUpOBO33peHUECKas CcucTema
POCCHIICKON IUBUII3AIIIH.

[IpencraBieHue KIOYEBBIX MHPOBO33PEHUYECKHX MO3MIMNA U TOHSATHH, CBA3aHHBIX C
POCCUICKON HAEHTUYHOCTBIO, B HCTOPUYECKOM HU3MEPEHHMM M B KOHTEKCTE POCCHICKOIrO
denepanusma. PaccMoTpeHne 3TUX MHPOBO33PEHUECKHX MO3UIMM ¢ TOYKU 3pEHHS KIIFOUEBBIX
3JIEMEHTOB OOLIECTBEHHO-TIOIUTUYECKON KU3HHU (MU(]BI, IIEHHOCTU U YOEXKAECHUs, TOTPEOHOCTH
U CTpaTerun).

3HaueHWe KOMMYHHMKAIIMOHHBIX TPAKTUK M TOCYJApPCTBEHHBIX PEIICHHH B 00JacCTH
MUPOBO33peHUs (MOJIUTHKA TAMITH, CUMBOJIMYECKas MOJIUTHKA U TIP.)

CamocrosaTenbHass KapTMHA MHpa W HUCTOPUS OCOOOT0 MHPOBO33PEHHE POCCUHCKOM
[IABWJIA3AIUH.

3.2. lleHHOCTHBIE TPUHIUIBI (KOHCTAHTHI) POCCHUCKOW LHMBUIU3ALMU: EIUHCTBO
MHOTO00pa3ust (1) cuma m OTBETCTBEHHOCTH (2), corjlacue W cOTpyaHu4ecTBO (3), JIFOOOBH U
nosepue (4), cozumanue u pazutrue (5). Mx oTpaxkeHHe B aKTyalbHBIX COIIMOJOTMYECKHX
JIAHHBIX U TTOJIMTHYECKUX UCCIIEIOBAHUSX.

«CucremMHas MOJIETTb MUPOBO33PEHUS» («UETIOBEK — CEMbsI — OOILECTBO — rOCYIapCTBO —
CTpaHay) U e€ penpe3eHTaluu («CUMBOJIBI — UJEH U A3BIK — HOPMBI — PUTYaJIbl — UHCTUTYTHI»).

Pa3nea 4. Ilonmutnyeckoe ycrpoiicrso Poccun.
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1. OOBEeKTHBHOE TMPEACTABICHUE POCCHUMCKUX TOCYAAPCTBEHHBIX M OOIIECTBEHHBIX
WHCTUTYTOB, UX MCTOPUU M KIIOYEBBIX NPUUYUHHO-CIEACTBEHHBIX CBSI3€M MOCIEIHUX JIET
counanbHOi TpaHchopmanuu. OCHOBBI KOHCTUTYHUMOHHOTO cTpost Poccum. Ilpunnmn
paszzeneHus Bracteil u qeMokpatusi. OcoOEHHOCTH COBPEMEHHOT'O POCCHICKOTO MOJTUTHYECKOTO
KJ1acca.

4.2. T'eHeanorus BeIyIIUMX IMOJUTHUYECKUX HWHCTUTYTOB, HX HCTOPUS NPUYUHBI U
ClencTBUSL UX TpaHchopManuu. YpOBHU opranuzanuu Biactdé B P®. ['ocymapcTBeHHBIE
MPOEKTHI M UX 3HAUYCHUE (KITFOUEBBIE OTPACIH, KAAPHI, COIHANIbHAS chepa).

Pasnes 5. Bb130BbI Oyayiiero u pa3purue CTpaHbl.

5.1. CueHapuu TMEpCIEKTUBHOIO pPa3BUTUA CTPaHbl M pOJIb TPAXKJAHWHA B ITHUX
cueHapusax. ['moOanbHble TpeHIbl U OCOOEHHOCTH MHUPOBOTO Pa3BUTHs. TeXHOTEHHBIE PHCKH,
HKOJOTUYECKUE BBI3OBBI M SKOHOMHUYECKHE IIOKH. CyBEpeHUTET CTpaHbl MU €ro MeCTO B
CLEHApUX NEPCIIEKTUBHOIO Pa3BUTHS MUPA U POCCUICKON HUBUIIN3ALINH.

5.2. lleHHOCTHBIE OPUEHTUPBI [Tl pa3BUTHUS U IpouBeTanus Poccuu.

5.3. ConupmapHOCTh, €IWHCTBO U CTaOWJIBHOCTH POCCHIMCKOrO OOIINecTBa B
IMBWJIA3AIMOHHOM n3MepeHuu. CTpemiieHrne K KOMIPOMHUCCY, ATbTPYU3M U B3aUMOIIOMOIIh KaK
3HAUYUMBbI€ TPUHIUIIBI POCCUIICKON MOJINTUKH.

5.4. OTBETCTBEHHOCTh W MHCCHSI KaK OPHUCHTUPHI JMYHOCTHOTO M OOIIECTBEHHOTO
pa3Butusa. CHpaBeAquBOCT U MEPUTOKpaTHs B poccuiickoM oOmiectBe. [IpencraBnenue o
KOMMYHHUTapHOM XapaKTepe POCCUICKON IPakIaHCTBEHHOCTH, HEPA3PBIBHOCTH JIMYHOTO yCIeXa
u 6marococtosiHusl PoTuHBL.

4 O0beM yueOHOH THCHMILINHBI

O0beM THCHUILIHHDBI
Bup y4yeOHol padoTsl AKaL.

3E . Actp. 4.
O01mas Tpy10eMKOCTb AU CHUTITTHHBI 2 72 54
KonTakTHasi paboTa — ayinTOPHBIE 3AHATHS: 1,33 48 36
Jlexun 0,89 32 24
[TpakTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesqibHast pabora 0,42 15 11,25
KonrtakTHas camocTosTenbHas paboTa 0.25 0,2 0,15
CamocCTOsATENbHOE U3YUECHHUE PA3IEIOB IUCIUILIAHBI ’ 8,8 6,6
Buja utoroBoro KoHTpoOJIA: 3auer

AHHOTanus padoyeil NPOrpaMmbl AUCHUILIHMHbBI
«PyccKkuil fI3bIK M KYJIBTYpa pe4mn»

1 Heab aAucuMIUIMHBI — MOBBIIICHUE 001IeH U MPOodhecCHOHATBHON KYIbTYpPhl PEYEBOTO
OOIIeHUs CIIeIHaINCTa, CIOCOOHOTO PeaTn30BbIBATh CBOM KOMMYHUKAaTHBHBIE NMOTPEOHOCTH B
COBpPEMEHHOM OOILIeCTBE Ha OCHOBE NPHUHUUIOB 3()(PEKTUBHOCTH, KOMMYHHKATHUBHOM
1enecooOpasHocTH M KOM(OPTHOCTH, JIMYHOTO  JOCTOMHCTBA, BBICOKOM  oOmed u
pohecCuOHANBHON KYIbTYpPBI, YBAKEHUS K APYTUM JIFO/ISIM.

2 B pe3yabTare M3y4eHus JMCHHUIIIMHBI 00y4AIOIMIMIiCS JO/IKeH::

Obnadams ClnenyrOUMMA KOMIETSHIIUSAMIA W WHAUKATOpamMu ux noctumxeHus: YK-4.1;
YK-4.2; YK-4.3.

3namo:

- (hyHKIMH SA3bIKA KaK CpeicTBAa (OPMHUPOBAHUS MBICIIH;

- crieuu UKy YCTHOM U MUCbMEHHOU peun;

- CTHJIEBBIE YEPTHI U S3bIKOBBIE OCOOCHHOCTH KAHPOB HAYYHOTO U OPHUIIUAIBHO -
JIEJIOBOTO CTHJIEH PEYH;
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- OCHOBHBIE HOPMBI JIUTEPATYPHOTO S3BIKA;

- CTPYKTYpPHBIE €IUHUIIBI PUTOPHUYECKOTO TEKCTA M MPaBUIIA MMOATOTOBKH ITyOIMYHOM
peun.

Ymems:

- pa3iuyaTh TUIbI TEKCTa U CTUJIM PEUU;

- BBIJICJISITh CTPYKTYPHBIE €IMHUIIBI HAYYHOT'O TEKCTA;

- COCTaBJIATD JIMYHbIE TOKYMEHTHI B COOTBETCTBHH C HOPMAaTUBHBIMH TPEOOBaHUSIMU;

- OTVIMYATh KOJU(UIIMPOBAHHYIO p€Yb OT HEKOAU(DUIIMPOBAHHON, HAXOIUTH PEUCBBIC
OLIMOKHU M YCTPAHATH UX B TEKCTE;

- IOATOTOBUTH YCTHOE IMyOJIUYHOE BBICTYILICHUE.

Braoemy:

- HaBBIKOM TpaHC(hOpMaIliy MTUCHMEHHOTO TEKCTa B YCTHYIO ()OPMY pevH;

- KyJIbTYPOU HayYHOU U JICJIOBOM PEUM B MUCHbMEHHOMN M YCTHOM (hopme;

- HaBBIKAMHU I'PaMOTHOTO MTMCbMa Ha FOCYJapCTBEHHOM PYCCKOM SI3BIKE;

- HaBbIKaMU apryMEHTallly B MyOJIMYHON peun U IpueMaMu IpUBIICYCHHs] BHUMAHUS

ayJIUTOPHH.
3 Kpartkoe cogep:xanue JUCUUIIIHMHBI
Pazpean 1. BBenenue B nmpeamer.

1.1. Pycckuil s3bIK ¥ KyJbTypa pe4M Kak IPEIMET, KaK COCTaBIAIOLIAs J>KU3HEHHOIO U
npo¢eCCHOHATBFHOTO yCIexa. 3alayd ¥ MECTO Kypca B MOJATOTOBKE OakaliaBpa, CIeIHaTUCTa |
maructpanTa. [Ipobiiema nmpecTika U MpakTUYECKOW BOCTPEOOBAaHHOCTH PEUYEBON KYJIbTYpHI B
Haiie BpeMs. OCHOBHbIE NOHSTHS AUCLUIUIMHBL: SI3bIK, PEUb, PEUEBasi CUTYyalHs, KyJIbTypa peuu
U €€ COCTABIIAIOILNE: S3BIKOBBIE HOPMBI, (GYHKUMOHATBHBIE  CTHIU U

pe4yeBOil ATHKET; CTPYKTypa HAIlMOHAJIbHOIO fA3bIKA: JIMTEPATYPHBIM SI3BIK U
HEJIUTepaTypHble PAa3sHOBUIAHOCTH (PKaprOHU3MBI, AMAJIEKTU3MbI, IMPOCTOPEUHE), OTpPAKEHUE
nporecca MU pPOBU3ANUH B S3BIKE U PEUH.

1.2. KOMMNOHEHTbl CHUTyallud OOILEHUs M YCIEUIHOCTb KOMMYHUKanuu IloHsTus
oOmeHue u pedeBas curyanus. Monaens kommyHukanuu o P.O. Sxobcony. Monens SkoGcona
B 0O0mIel CTpPyKType AESITeNbHOCTH JIoAed — mpodeccnoHanbHOM U oOmecTBeHHOH. Llenu
oOuieHust (KOMMYHUKATUBHbIE LEedH). UTO 3HAUUT «IOCTUTHYTh KOMMYHHUKATHUBHOW ILeNn»?
Pa3nuunusg B KOMMYHMKAaTUBHOM M SA3BIKOBOM KOMIIETEHLMM HOcUTened s3blka. Ilozunus
OTNPABUTENSI TEKCTa (TFOBOPSILEro WM MHINYIIEro) W IoJydyaTess TeKcTa (CIymarens WIH
yuraTens). 3aJauyd  y4acTHUKOB oOmieHus. lLlenp oOmeHus: noiaydeHHe | mepenaya
HeoOxoaumol HH(popMmanuu. B3aumozeicTBue, cOTpyAHUYECTBO, KOH(IJIUKT OTIpaBUTENS U
noiydvarens Tekcra. [lonHoe M HemojgHoe MOHMMaHME TekcTa. HecrmocoOHOCTh TOBOpSILEro
pPEelINTh SI3BIKOBBIMU CPEJICTBAMHU IOCTABJIEHHYIO 3aJaduy — HAWIydlIuM 00pa3oM BBIPa3UTh
CBOIO MBIC/Ib U HECHOCOOHOCTh MOJyYaTessl TeKCTa JAEKOAMPOBATh TEKCT. PedyeBble OMIMOKH U
KOMMYHHMKAaTHBHbIE HEyJaud, BO3MOXKHbIE UX HpUuUMHBL. KOMMYHUKAaTHBHas KOMIIETEHLUS
Hocutenss PS5l — ymeHMe CTpOUTh M BOCHPHHHMMATH YCTHBIE M NHMCBMEHHBIE TEKCTHI Pa3HBIX
JKAHPOB B PA3JIMYHBIX CUTYyalUsIX OOIIEHUS, TEM CaMbIM JOCTUTraTh CBOUX L€JIEH, HE HapyIlas
IOPUHIUIOB KYJIbTYphl, MOpaJId, KOMMYHHKAaTUBHON KoM(OpTHOCTH. SI3bIKOBas KOMIETEHIUS
Hocutens PS — 3nanue u cobmtonenue opdorpapuieckux, opPosMuIecKix, rpaMMaTHYECKUX
HOPM, 3HaHUE 3HAYCHUN U MPaBUJI YIOTPEOIEHUS CIIOB.

1.3. MHoroo0pa3ue sS3bIKOBBIX CpeAcTB. OTOOp S3BIKOBBIX CPEJCTB,
oOecnieunBaromux 3GHEeKTHBHYI0 KOMMYHUKALIMIO B OMPEAETICHHON cuTyaruu. TUIBI peueBbIX
cUTyaluil ¥ (QyHKIMOHAIbHBIE PA3HOBUIHOCTU COBPEMEHHOI'O PYCCKOTO si3bika. OduinaibHble
U HeopuIHMadbHble cUTyauuu oOmeHus. [loaroroBneHHas W croHTaHHas pedb. DPopMbl peun
(mMcbMEHHas W yCTHasi) W UX creuuuka. XapakTep COOTHOIIEHHS MUCbMEHHOTO M YCTHOIO
psiia pedeBbIX MposiBIeHUNA. MoHoJ0r 1 Auasor (moawior). OyHKINOHAIbHBIE CTUIIN (HAYUHBIH,
oQUIMaTBbHO-/IEI0BOM, MmyOnuuucTHueckuit). PasroBopHas peub. SI3bIK  Xyd0’KECTBEHHOM
JUTEPATYPBL.

Paspnen 2. KyJbpTypa Hay4HOU pevH M [1€J10BOI peyH.
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2.1. JluarBuctuka HaydHoro Tekcta. OCOOGHHOCTH HAYYHOTO CTWJIS peuyd. TepMUHBI,
0COOEHHOCTH HAYYHOU TePMUHOJIOTMU. Pa3HOBUIHOCTH HAyYHOTO CTUIIS (COOCTBEHHO-HAYYHBIH,
y4eOHO-HAy4YHbIH, HayYHO-MH(GOPMAIIMOHHBIH, Hay4dHO-yOnuiuctudeckuit). Crenuduka
MCIIOJIb30BaHUs AJIEMEHTOB pa3IMYHbIX SI3BIKOBBIX ypOBHEN (J1lexcruyeckoro,
MOpP(OJIOrHUECKOro, CAHTAKCHYECKOI0) B HAYYHOH peyH.

2.2. Odopmiienne HaydHoU paboTel. OpraHum3anus Hay4dHOTO TeKcTa. PyOpukarus
TEKCTa: IJ1aBbl, pa3zeibl, Ha3BaHUs OTIAENbHbIX yacTed. Odopmiienne Oubauorpaduu, LUTarT,
cHocok. CHHMCOK HCIIONb30BaHHOM JMTEpaTyphl (andaBUTHBINA, CTPYKTYpHBIH). Bkiouenue
VMCTOYHUKOB HA HHOCTPAaHHBIX A3bIKAX, BKIIOUCHHUE CIIOBApPEH, CIIPAaBOYHUKOB, CCBUIKM Ha
AJIEKTPOHHBIN JOKYMEHT.

Buasl kommpeccuM HayyHOro TEKCTa: KOHCIEKT, IUIaH, TE3UCHI, BUABI pedeparos.
Xanpsr yctHol Hay4yHOH peun. KpaTkas xapakrepucTuka pedepaTuBHOTO COOOIICHHUS, JTEKIINN
U IOKJIa/1a.

2.3. OcobeHHocTr O(QUIMATBHO-AEI0BOr0 CTHis. [TuchMenHbie GOpMBI JeTOBOM peun.
OdunnanbHO-1€10BOM CTUIb PEUYH, €ro JIEKCHKO-TPaMMAaTHYECKHE OCOOEHHOCTH, pEuYEBbIE
KJIMIIE; €0 Pa3sHOBUAHOCTH (MOJACTHIN) U chepbl (yHKIMOHWPOBAaHUS (aAMUHUCTPATHBHAS,
IpaBoBasi, JIUIUIOMAaTHYeCKas), >KaHpOBOe pazHooOpaszue. HoBble sBiieHus B OQUIMAIBHO-
nemoBoM cruie. CTporocTb HOPM MUCBMEHHOW (opmbr  nenmoBoro oOmenus. JKaHpbl
HNUCbMEHHON J1eJI0BOM KOMMYHUKaIK. KaHueasipckuil JOKyMEHT Kak 0COOBIH THUIT TEKCTa U €ro
SI3BIKOBBIC OCOOCHHOCTH: YHU(HKAIMS S3bIKA W TEKCTa JIOKYMEHTA, S3BIKOBBIE (HOPMYIIBI
oULMaNBHBIX JTOKYMEHTOB; HHTEpPHALIMOHAJbHbIE CBOMCTBA PYCCKOM O(UIMATIBLHO-IET0BON
INUCbMEHHON peuu. JJOKyMEHThI JMYHOTO MOJIb30BaHUS (3asBIECHUE, PACIUCKA, JTOBEPEHHOCTD,
X0JjaTaiicTBO, aBTOOMOrpadus, pestome). CiyxeOHass KOppeCIOHICHIM (AETI0BOE MUChMO U €ro
BUJIbl, UHCTPYKIUS). CTpyKTypa OKYMEHTa; MpaBWjla COCTABIEHHUS JOKYMEHTOB; MOATOTOBKA
UH(POPMALIMOHHBIX U aHAIUTUYECKUX OO030pOB M JalpkecToB. PedeBoil ITHKET B JEIOBOM
HEPETNCKE.

2.4. Ycrable (popmbl enoBoi peur. OCOOEHHOCTH YCTHOM JIeIOBOM peuM (coueTaHue
AJIEMEHTOB MPOGECCHOHATBHOTO, JIEJIOBOT0 U Pa3TOBOPHOTO S3BIKOB). JleI0BOM peueBOi STUKET
U HallMOHAJIbHbIE 0COOEHHOCTH PYCCKOTro pedeBoro stuketa. [Ipuniun BexauBocta k. Jlnya.
[Tocrynarel corpynuuuectBa I1.JI. I'paiica u P. Jlakod. 3akoHbI KOMMYyHMKAllUud W TpaBuia
yoexnenus. Paktopsl, CHWkKaromue >SPGPEKTUBHOCTh J€I0BOro obueHus. KaHpoBble
Pa3HOBUIHOCTU YCTHOM JesI0oBOM peun (menoBast Oecena, Npe3eHTALUs, IEPErOBOPHI,
COBEIIAaHUE, [eJOBOW pa3roBop Mo TenedoHy), UX CTPYKTYpHbIE M KOMMYHHKATHBHBIE
0coO6eHHOCTH. OCHOBBI MEXKYJIbTYPHON KOMMYHUKAIIUU B JIEJIOBOM OOILLIEHUH.

Pa3nes 3. HopMaTHBHBIN aCHEKT KyJbTYPBI pe4H.

3.1. Onpenenenne HOPMATUBHOCTU U BapuaHTHOCTU. Opdosnuueckre HOpMbI pyCCKOTO
JUTEPATypHOrO s3bIKa. SI3bIKOBas HOpMa, €€ pojib B CTAaHOBJICHWU M (DYHKIIMOHUPOBAHHUU
PYCCKOTO JIMTepaTypHOTO si3bika. Omnpesenenne MoHATui Kogudukaus u (akTop COIMATBHOTO
npectrnka. lloHATHE BapMaHTHOCTH SI3BIKOBOW HOPMBI. [IpaBMIIBHOCTP M MAacTEpPCTBO PEYH.
PasnoBumHOCTH s13bIKOBBIX HOpM. [IpomsHocurtenshbie HOpMBI PS (opdosmus). OcHoBHBIE
IIpaBWjia MPOU3HOLIEHHS] 3aMMCTBOBAHHBIX CIJIOB, IIpaBWJIa NPOU3HECEHMS COIJIACHBIX 3BYKOB.
OcoOenHoctu pycckoro ynapenus. Opdosnuueckre cI0Bapu U CIPaBOYHUKH: CIIOBAph MO pel.
P.1. ABanecoBa, HOBBII opdosnuueckuii cnoBapsb noa pea.M.JI. Kanenuyk

3.2. Jlexcuueckue HoOpmbl PJIS, mpuumHbl uMX HapymeHus. 3HAa4eHUE CIOBa U
JIEKCHYECKasi COYeTaeMOCTh. TOUYHOCTh peud: MpaBWIBHOCTH BbIOOpA ClIOBa M3 psAla €IUHMIL,
ONM3KUMX €My 1O 3Hau4eHHI0 wWikn 1o ¢opMe (CHHOHMMBI, MapOHUMBI, OMO(OHBI).
@YHKIMOHAIBHO-CMBICIOBAsI IPUHAJIEKHOCTD CIIOBA. Y MECTHOCTh MCIIOJIb30BaHUs CI0BA B TON
WM WHOW KOMMYHHUKATUBHON cuTyaluu. HOSI3bIYHBIE CIOBAa B COBPEMEHHOM PYCCKOW pEeYH.
PacnpoctpanenHble Jiekcuyeckue OUIMOKU: IUIEOHAa3M M TaBTojorus. Pycckas ¢paseonorus u
BBIPA3UTEIHLHOCTD PEUU.

3.3. I'pammatuueckue HopMbl PJISI, ciydam ux Hapymenus. OcOOEHHOCTH PYCCKOTO
cinoBooOpaszoBanusi. Ctporoe cobitojieHne Mop(oIoruueckux HOPM COBPEMEHHOI'O PYCCKOTO
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a3bIKa. TpyAHbIE cllydan ynoTpeOIeHHsI UMEH CYIECTBUTENbHbIX. MI3MeHeHus1, MpoucxXoasiue B
ynoTpeOIeHUN YUCIUTENbHBIX. CHHTAaKCHYECKWE HOPMBI: TPYAHBIE CIydyal HMMEHHOTO U
rJ1arojJpHOro yrmpasienus. CorjacoBaHue MOJUIekKAlIero M CKa3yeMoro B ¢opMmax dwucha.
Ynorpebienue eenpruiacTHbIX 000POTOB.

3.4. Opdorpadpuueckue u mnyHkTyanuonneie Hopmbl PJIS. Opdorpaduueckune u
MyHKTYaI[MOHHBIE HOPMBI, aKTyaJdbHBIC JIS JEJIOBOTO IMHChMA: IPABOMKMCAHUE IPHUCTABOK,
cyppuKcoB 1 OKOHYAHMI pa3HBIX YaCTEH peuu, MPEeAoroB, YacTUll, YIIOTPeOIeHHE MPOMUCHBIX
OyKB, yroTpeOieHre 3HaKOB MPENUHAHMS B IPOCTOM U CIIOKHOM MPEUIOKEHUSX.

Pasnes 4. [IpaBniia noAroToOBKU MyO0JIMYHOT0 BbICTYIJICHHS.

4.1. TlpaBuna MOATOTOBKM MYOJWUYHOTO BBICTYIUIEHHSI — MoHosiora. OcoOeHHOCTH
MyOIUIIMCTUYECKOTO CTHIIA peuyd. Putopuueckuil maean coBpeMeHHOro 4enoBeka. [lonsTue
YCTHOTO IYOJIMYHOTO BBICTYIUIEHUS, €T0 BHJIBI U 001IMe TpeOOBaHUS K MOATOTOBKE MyOIMYHOTO
BBICTYIUICHHS B 3aBUCUMOCTH OT I€JIM BBICTYIUICHUSA: HH(OpMALMOHHOE (U pEKIaMHOE)
BBICTYIUICHHE, TIPOTOKOJIBHO-ITHKETHOC U TMpaBuja MOATOTOBKH IO3JPABUTEIBHBIX |
MPUBETCTBEHHBIX pedeil. OCOOEHHOCTH apryMeHTHpyomlel (yOeKmarmie) pedd, BHUIbI
yoexnaromiei peur. BeiOop apryMeHTOB B 3aBUCHUMOCTH OT TUMa ayAuTOpurd OCHOBHBIE 3TaIlbl
paboTel Hajg peubto. M300pereHue coaepkaHusi peud. CMBICIOBBIE MOJEIHW U CIHOCOOBI UX
NpUMEHEHHs B BBICTYIUICHHWHU. PacronokeHue coiepykaHusi peud. BeTyrmuieHue u 3akiroueHue
KaK KOMIIO3UIIMOHHBIE YacTH BBICTYIUIEHUS. CIOBECHOE BBIpaXXKEHHE COACpKaHUS. SI3BIKOBBIC
CPEICTBA BBIPA3UTEIHLHOCTH KaK crIoco0 3PPEKTUBHOTO BO3ICHCTBHS Ha cirymateneid. Oparop u
ayJUTOpHUS: OCHOBBI MacTepCcTBa MYyOJMYHOTO MPOU3HECEHUS peud. Pojb TEXHHKH pedyd B
nporiecce padoThl HaJl BBICTYIICHUEM.

4.2. OCHOBBI MOJEMHYECKOTO MacTepcTBa. Poib myOMUYHBIX AUCKYCCUN B COBPEMEHHOM
obmecte. [lonstue cmopa, ero menum u Buabl. [loHATHE apryMeHTamuu Kak Iporiecca
JIOKA3aTeNbCTBA M COBOKYITHOCTH CHCTEMBI apryMEHTOB; IpaBuiia aprymeHTanuu. OCHOBHBIE
CTpaTEeTUH U TAKTHKH criopa. [ToaroToBKa K JUCKYCCHH U TIPAaBUJIA yYacTUs B HEH.

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4, u,
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 2 72 54
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 0,89 32 24
Jlekuun - - -
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocrosiTeJibHAas pa6oTa 0,86 31 23,25
KonTakTHas camocTositensHas paboTa 8,8 6,6
0,25
CamocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB JUCITUTUIHHBI 0,2 0,15
Buj1 MTOroBOro KOHTPOJISI: 3auer

5.2 IucuuniauHbl 4acTH, GopMHpPyeMoil y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH
(o0s13aTe/IbHBbIE BADUATHBHbIE JUCHUTINHBI)
AHHOTanus pado4ye NPOrpaMMbl M CHHUIIJIMHBI
«BbruncanTeIbHAS MATEMATHKA)

1 IMeab JMCHMIVIMHBI — JaThb CTyJAEHTaM TEOPETUYECKUE 3HAHWS U HAYYUTh
MIPaKTUYECKUM YMEHHUSAM WM HaBBIKAM HCIIOJIb30BAHUS COBPEMEHHBIX MAaTEMaTHYECKHUX METOJOB
pacyeToB, pacyETHBIX HCCIEAOBAHUM, aHAIW3a, ONTUMHU3ALMU HWHXKEHEPHBIX IIPOLIECCOB C
MPUMEHEHNEM MakeTra marteMarndeckux nporpamm MATLAB nns pemieHus mmpokoro Kpyra
3a/1a4 BBIYMCIUTEIBHON MaTEMaTUKH.

2 B pe3yjabTaTe H3y4YeHUs] AUCHMILIMHBI 00y4aroMiics JOJIKEH:

Obnadame CclefylOIUMU KOMIIETEHIMAMU M WHAMKaTopamMu ux jnoctmxenus: I1K-3.1;
[1K-3.2; [1K-3.3
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3namy:

- BBIYUCIIUTETbHBIC M aNTOPUTMHYECKHE AaCMEKThI, HEOOXOAMMBIE il MPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMIBIOTEPHON MaTeMaTukH, B yacTHocTd MATLAB;

- METO/IbI U AJITOPUTMBI JIJIs1 PEIICHHS MHKEHEPHO-TEXHUYECKUX PaCUETHBIX 3a/1a4.

Ymems:

- (opmanmzoBatk 3aa4n BEIYUCIUTEIILHON MAaTEeMaTHKH,

- TNPUMEHATh TMOJY4YCHHbIE 3HAHUS TPU PELICHUU MPAKTUYECKUX HHKEHEPHO-
TEXHUYECKUX PpACUYETHBIX 3a7a4 BBIUUCIUTEIBHOM MaTeMaTUKH, C HCIOJIb30BaHUEM
COBPEMEHHBIX CUCTEM KOMIIBIOTEPHON MatemMaTuku, B yactHoctu MATLAB.

Braoemy:

- METOJAaMH TIPUMEHEHHS COBPEMEHHBIX CHUCTEM KOMIIbIOTEPHON MaTreMaTuKH, B
yactHocTd MATLAB;

- CMOCOOHOCTBIO MOCTAHOBKH U PEIICHUS WHKEHEPHO-TEXHUYECKHX PACUETHBIX 3a/1ay
BBIYUCIIUTEIbHOM MaTEMaTUKUM M HaBbIKAMU HMHTEPIPETAMU U NPUMEHEHHS TMOJy4aeMbIX
pe3yJbTaTOB.

3 KpaTkoe coaep:kanue Iy CHUNITHHBI

BBenenmne. Ilenn u 3amaum  kypca. Kparkuii ucTopudeckuii odepKk pa3BUTHS
OTEUYECTBEHHOM U 3apyOEKHOW BBIYHCIUTENbHON MaTeMaTUku. OCHOBHBIE 3TArbl Pa3pabOTKH U
peanu3anuy aJropuTMOB Ha KOMITbIOTEpax.

Pasnen 1. Pemenne cucreM JTuHeHHbIX ajreopandeckux ypasuennii (CJIAY).

Tema 1.2. Pemenue cucreM nuHeHHBIX anredpanyeckux ypaBHenuit (CJIAY) metomom
["aycca m METOOM TPOCTBIX UTEpaluii; nmpumeHeHue pemareneid (solvers) MATLAB mns ux
peanu3anuy Ha KOMIbIOTEpax.

. Ornpezenienre COBMECTHOCTH U enuHcTBeHHOCTH pemienust CJIAY (Beruncnenue
panra marpunbi(rank) u onpeaenurens (det);

. Anroputmsl perienust CJIAY — meron ["aycca, MeTon mpocToii utepauuu

. Pemenue CJIAY cpencrBamu MATLAB — linsolve.

Tema 1.2. OOyCIIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHUH (CJIAY)
U YUCJIO 00YCIIOBIEHHOCTH.

. BoiBos pacueTHBIX cOOTHOLIEHUH uncna o0ycnoBieHHocTH CIIAY

. CDYHKI_II/I}I MATLAB 1J11 BEIYUCIICHUA YHCIa 06yCHOBHeHHOCTH - cond.

Paznen 2. O6padoTka pe3yjbTaTOB M3MepeHHUsi OAHOW BeauduHbl. [Ipudanxenune
(PyHKIHMH € OHOH ¥ HECKOJBLKHUMH He3aBHCHMBIMH NepPeMEHHBIMH.

Tema 2.1. MeTo1bl HHTEPIOSIMH 3aBUCUMOCTEN ¢ OJJHOM HE3aBUCHMOI MEPEMEHHON U
npuMeHeHue pemtareneit (solvers) MATLAB i ux peanusanuu.Ha KOMIbIOTepax

. [TocTanoBKa 3a/1a4l UHTEPIIOISINH, KOHEUHBIE U pa3/IeJIEHHbIE PA3HOCTH;
. ITonunoMms! Jlarpanxka u MHOro4seHsl Hpr0TOHA;

. OrneHka NOrpeHOCTH HHTEPIIONSIIIMOHHBIX (POPMYJT;

. Hcnonb3oBanue Gpynxnuiit MATLAB.

Tema 2.2. Meroapl annpokCUMAalM JUHEHHBIX W HEJIWHEHHBIX (QYHKIUH € OJHOM
HE3aBUCHMOI nepeMeHHO! U npuMmeHeHue pemarenei (solvers) MATLAB nans ux peanuzanuu
Ha KOMITBIOTEPAX.

. Hcnonb3oBanue merona HauMeHblnx kBajaparoB (MHK) ans pemenus 3amaun
aTMPOKCUMAIINH;

. [Ton6op xo3¢p¢unuentoB anmpokcumupyromux ¢yakuuid no MHK  npu
MOCTPOCHHUH TIOJIMHOMHUATIBHOM 3aBUCMOCTH C MCIIOJIb30BaHueM pemarens MATLAB- polyfit,

o Bpluncnenue 3HaueHHs IOJMHOMA C HCIOIB30BaHWEM pemarens MATLAB —
polyval;

. Onpenenenne KodpuIHEHTOB anmpokcumupyronmx ¢ynkuuid no MHK npu

MOCTPOCHUU 3aBUCHUMOCTEH MPOM3BOJIBHBIX (PYHKIMH C MCHOJB30BaHMEM pemiatens MATLAB-
Isqcurvefit,
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Pasnen 3. BpblumciieHHMe HWHTErpajioB ¢ OJAHOW He3aBUCUMOWM TIepeMeHHON U
NMPUMEHEeHHe KBAIPATYPHBIX (POPMY.JI AJIsl YMCJIEHHOTO HHTETPUPOBAHMS.
Tema 3.1. MeToabI PAMOYTOIBHUKOB JJIs1 BBIYUCICHHSI ONPEIETICHHBIX UHTErPAIOB U UX

MOTPEITHOCTH
. [TocranoBka 3amayu, BBIBOJA PACUETHBIX COOTHOIIEHUH. CpaBHEHHE METOJI0B
‘Briepen’, ‘Hazan’, ‘mo cpeaHeMy’, rpaduueckas WLTIOCTPAIHS;
o Hcnonb3oBanue Gpynkuit MATLAB - sum, mean.

Tema 3.2. Merton Tpaneuuii Juisi BBIYMCIEHUS ONPEIEICHHBIX HUHTErPajoB U IPUMEHEHHE
pemarens (solvers) MATLAB mis ero peayivzaiuy Ha KOMITBIOTEpax

. BriBoa pacueTHbix cooTHoweHui Mcnonb3oBanue pemarenst MATLAB - trapz,

Tema 3.3. Merong CumncoHa [ BbIYUCICHUS ONPEACICHHBIX HWHTETPaioB |
npumMeHenue pemarens (solvers) MATLAB s ero peanu3anuu Ha KOMIbIOTEpax;

. Hcnonp30BaHue WHTEPHOISIMOHHOTO MHOTOWIEHA BTOPOTO TMOpsIKA IS
BBIUMCJICHHSI MHTETpajia. BEIBOI pacueTHBIX COOTHOIICHUIA;
. Hcnonp3oBanue pemarens MATLAB - quad.

Pa3neu 4. Pemienue HeJIMHeHBIX YPABHEHHI YHCJIEHHBIMHM METOAAMU.

Tema 4.1. Meton nenenust oTpe3ka NMomnojaM JUisl pelieHUs HEIMHEHHOIO YpaBHEHUS U
npuMeHenue pemarens (solvers) MATLAB st ero peanu3anuy Ha KOMIIbIOTEpax

. BbIBOI pacueTHbIX COOTHOLIEHUH .JIOCTOMHCTBA U HEJOCTATKU METO/1A;

. Hcnonp3oBanue pemarenss MATLAB- fzero.

Tema 4.2. Meron KacaTelnbHBIX M METOJ CEKYIIUX [UISl PEHICHUS HEJIUHEWHOIO
ypaBHeHUs U ipuMeHenue pemarens (solvers) MATLAB miis ero peanuzamnuy Ha KOMIIBIOTEPAX

. BbIBOJ pacueTHbIX COOTHOLIEHUH .JIOCTOMHCTBA U HEJJOCTATKU METO/1a;

. HWcnonb3oBanue pemarenss MATLAB - fzero.

Tema 4.3. Meron npocTeix utepanuii u meroj BercreliHa nisi pemieHus HEITMHEWHOIO
ypaBHEeHUs U ipuMeHeHue pemarens (solvers) MATLAB miis ero peanuzanuy Ha KOMITBIOTEpax

. BbIBOJ pacueTHbIX COOTHOLIEHUHN. JIOCTOMHCTBA U HEJJOCTATKU METO/1A;

. Hcnonb3oBanue pemarens MATLAB - fzero.

Paszgea S. Pemienue cucrem HeJIMHEHHBIX YPABHEHHH YUCJICHHBIMU METOAAMU.

Tema 5.1. Meron Hertotona-Pagcona u npumenenue pemarens (solvers) MATLAB s
€ro peajan3aluy Ha KOMIIBIOTepax

. BBIBOJ pacUeTHBIX COOTHOLIECHHU;

. Hcnonb3oBanue Gpynkmii fsolve

Tema 5.2. Meton npocTbix uTepauuil 1 npuMmenenue pemarens (solvers) MATLAB st
€ro peajn3aluy Ha KOMIIBIOTEpax.

. BBIBOJ pacUeTHBIX COOTHOLIECHHU;

. Hcnonb3oBanue Gpynxnuiit MATLAB.

Pa3neu 6. Pemienue 3a1a4 01HOMepPHO¥ ONTHMHM3ALMHU YHCICHHBIMU METOJAMH.

Tema 6.1. MeToasl OJTHOMEPHOH ONTHUMM3AllMM U TIpUMEHEHHe pemiarenelt (solvers)
MATLAB s ux peain3anuyu Ha KOMIIBIOTEPAX.

. ANTOpPUTMBI METOJOB: JAEJIEHUS OTpe3Ka IIONOJIaM, JEJIEHUS Ha TPU DPABHbIE
4acTH, 30JI0TOTO CEYEHUS U ¢ NpuMeHeHueM uucen PubOoHayuu, peanusaluss UX B cpeje
MATLAB;

. Hcnonws3oBanue ¢pynkuii fminbnd; cpaBHeHrEe METO10B.

Paspnen 7. Pemienne 3a1a4 MHOTOMEpPHO# ONTHUMHU3ALMHU YHCJICHHBIMUA METOAAMH

Tema 7.1 MeTtonpl MHOTOMEPHOM ONTHMHU3AIMK M TPUMEHEHHE pemareneit (solvers)
MATLAB ans ux peaiv3anuu Ha KOMIIBIOTEPAX.

. Pemenne 3amau smHeliHoro mnporpammupoBanus (JIII) u  HenauHelHOro
nporpammuposanus (HJIII) ¢ orpannyenusmu 1-ro u 2-ro pona;
. ANTOpPUTMBI HYJIEBOTO M IEpBOro mopsiaka. besrpagueHTHble W TpaJueHTHBIE

METO/IbI MOMCKa 3KCTpeMyMa. Metoasl citydaiiHoro mnoucka. Meroael Henpepa-Munma, Xyka-
JlxuBca n mrpadHbIX QYHKIUNA. AITOPUTMBI UX peaTnu3alus;
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. Hcnons3oBanue pemarenei fminsearch, linprog, fmincon.

Tema 7.2. MeToapl anmpoKCHUMAanUM IPOU3BOIBHOM  (QYHKIMHM € MHOTHUMH
HE3aBHCHUMBIMU TEPEMEHHBIMM W TpuMeHeHue pemateneit (solvers) MATLAB mna ux
pearn3alnuy Ha KOMIIbIOTEPax.

o Pemenue 3amau anmpokcumaruu MeTonoM HaumMeHbmux kBajpaToB (MHK) ¢
orpaHuueHusMu 1-ro u 2-ro poza;
. Hcnonb3oBanue pemareneid fminsearch, fmincon.

Paznen 8. Pemenne nuddepeHunanbHbIX ypaBHeHH YUCJIEHHBIMH METOIAMMU.
Tema 8.1 MeTonbl pemieHuss CUCTEM OOBIKHOBEHHBIX MU (PEepeHIIMATBHBIX YPaBHEHUN U
npuMeHenue pemarenei (solvers) MATLAB miis ux peanu3aiuy Ha KOMIBIOTEpaXx.

o [TocranoBka 3amaun Komu. Metox Oitnepa, meron Pynre-Kyrra; Ouenka
MOTPEITHOCTH;

. Kectkue cucrembl nud@epeHIHAIBHBIX YpaBHCHUH W NPUMEHCHHE SBHBIX W
HESIBHBIX YHCIICHHBIX METOJIOB JIJIS UX PEIICHUS;

. Pemienne «kpaeBoil 3amaun». MeTON KOHEYHBIX PpPa3HOCTEH, METOH «
npuctpenkuy. OeHka morpeHoCcTy;

. Hcnonb3oBanue pemareneid ode 45,0de 23.

Tema 8.2 Metoasl pemeHus cucTeM IU(QPEpeHINATBHBIX YPaBHEHUH B YaCTHBIX
IOPOM3BOJIHBIX U MpuMeHeHHe pemareneid (solvers) MATLAB pans ux peanusanuu Ha
KOMIIBIOTEpaXx.

. [TocTaHoBKa 3ajaun pelleHHs] YpaBHEHHUs MapaboJIMYecKoro THIAa Ha IpuUMepe
3a/1a4M TEIJIONPOBOJHOCTH U 33/1aHUE HAYaJIbHBIX U TPAaHUYHBIX YCIOBUIA;

. SIBHBIE M HESBHBINA METOJI CETOK s perieHus. OLeHKa MOrpelHoCTH;

. Hcnonb3oBanue BozmokHocTeit MATLAB nmnst pemenust nuddepeHnmuaibHbIx
YPaBHEHMH € YaCTHBIMU IPOU3BOIHBIMHU.

3akJ/royeHue. 3aKII0UUTEIbHAS YaCTh 110 MOJIBEICHUIO UTOIOB Kypca.

4 O0beM yueOHOH TUCHMILINHBI

. O0beM TUCHUILTHHBI
Bup yueOHoit padoTbl
3E | Akap. 4. | AcTp.u.

O01as TpyA10eMKOCTh TN CIUNITHHBI 3 108 81
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun - - -
[Tpaktuyeckue 3anstus (I13) 1,33 48 36
Jlaboparopusie pabotsl (JIP) - - -
CamocrosiTejibHas padoTa 1,42 51 38,25
KonTakTHas camocTosTenpHas paboTa 0.95 0,4 0,3
CamocTosITeIbHOE U3YUYECHHE PA3/IeTI0OB AUCITUILIHMHBI ' 8,6 6,45
Buj MTOroBOro KOHTPOJIS: 3auer ¢ OLEHKO¥

AHHOTaNuA padoyeil MPOrpaMMbl TUCHMILIAHBI
«IIpoekTHpOBaHUE MPOLECCOB U ANNAPATOB XUMHYECKON TEXHOJIOTHID)

1 Heab AMCUMILUIMHBI - CYIIECTBEHHO PACIIUPUTh, CHCTEMATH3UPOBATh M UCIIOJIH30BAThH
HAa TPAKTHKE 3HAHUUW OCHOB THUAPABIUYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX MPOIIECCOB
XAMHYECKOW  TEXHOJOTWH,  MO3BOJISIIOIIMX  BBIMTYCKHUKAM  OCYHIECTBIISATH  HAY4YHO-
HCCIIEIOBATENBCKYIO U MPAKTUUYECKYIO pabOTy Ha MPEANPUATHSX.

2 B pe3yJabTaTte n3yueHus TUCHUILIAHBI 00yJAIOIIMIACSI TOJI/KEH

OO6nagath CHEIyIOIIUMHA YHUBEPCATbHBIMH KOMIIETCHIUSAMA W WHAUKATOPAMH UX
noctmxkenus: [1K-1.1, VK-2.1; VK-2.2; VK-2.3; YK-2.5; VK-2.6; YK-2.7; VK-2.8; VK-2.10;
VK-4.2.

O6manate cieayrIuMu MpodheCCHOHAIBHBIMUA KOMIIETCHIIMSMH W WHIUKATOPAMH HX
JOCTHIKCHHUS:
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3HaTh!

- METOJIbl pacyueTa TeIIo- 1 MaCCOOOMEHHBIX allaparos;

- OCHOBHBIE IPUHIUIIBI OPraHU3ALMH [TPOLIECCOB XUMUYECKON TEXHOJIOTUH;

- THUIIOBBIE IPOLECCHl XUMHUYECKOM TEXHOJOIMH, COOTBETCTBYIOIME ammaparsl MU
METO/bl MX pacyera;

- METOJbI COCTABJICHUS TEXHOJIOTHYECKUX CXEM C HAHECEHUEM BCEX alllapaToB.

Ymems:

- COCTaBJIATh MaTepUalIbHbIE U TEIIOBbIE OaIaHChI AJISl CUCTEM ra3-KUAKOCTh;

- paccuMThIBaTh IapaMeTPhl TEIIO- K MaCCOOOMEHHOI0 000PYJOBaHUS U HACOCOB;

- moxduWpaTh  CTaHAApTHOE  O0OpyIOBaHWE, HCIOIB3yEMOE B
XUMHUYECKON IPOMBIIUIEHHOCTH.

Braoemy

- METOJ0JIOTUEN pacyeTa OCHOBHBIX I1APaMETPOB THAPOMEXAHUYECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX ITPOLIECCOB;

- OCHOBaMHU IIPAaBUJIBHOTO 110100pa TEJI0 U MaCCOOOMEHHOT0 000PYA0BaHMUS;

- METOJaMM COCTaBJICHHS TEXHOJIOTMYECKUX CXEM M rpaduueckoro u3oOpakeHus
OCHOBHOI'O 000PY10BaHHUSI.

3 Kparkoe cogep:kanue 1 CUUIINHBI.

Beenenne. ®U3MKO-XUMHMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHM IPOBEJCHUS
mporecca  pas3leNieHHs]  JKUJIKHX TOMOTEHHBIX cMeceld  pektudukanueidi. Omnwmcanue
OPUHIMIIMAIBHOW  CXEMbl  PEKTU(UKAIMOHHONH  YCTAHOBKUM  HENPEPhIBHOTO  JICHCTBHUS.
CpaBHeHue M 00JIacTM NIPHUMEHEHHUs HacaJO4HbIX W TapeiabyaThlx KosoHH. llocTpoenue
PaBHOBECHOM JIMHUY HA OCHOBE IOJTYYEHHbIX MHIMBUIYAJIbHbBIX 3aJaHUM.

Pazjnen 1. Pacuért pekTuduKanmoHHOH KOJOHHBI.

1. _ PacuéTt Hacaao4HOii peKTHPUKATMOHHOMH KOJOHHBI HENMPEPHIBHOIO
AelcTBUA (JJIS1 TPEX pa3MepoOB HACAKH).

MarepuanbHblii OanaHc KOJIOHHBL. Pacuér mMuHuUManbHOro M pabodero (haerMoBOro
yucna. lloctpoenne pabouux nuHuid. Pacu€r ckopocT mnapoB M JAuaMeTpa KOJIOHHBI.
OmnpeneneHue BBICOTHI HACaJKU IO MOAU(DUIMPOBAHHOMY YPAaBHEHUIO MaccOOIepeayu.
Omnpenenenue oOIero 4YuMciaa W BBICOTHI EOUHMI] TepeHoca. Pacuér ruapaBiInyecKoro
COIPOTHBIICHUS HACAIKU.

1.2. Pacuér TapesibuyaToii peKTHGUKANMOHHON KOJOHHBI HeNMPEPHIBHOIO /1eiiCTBHS.

[IpenBaputensHblii  BbIOOp Tapenok. MarepuanbHblii OanaHCc KOJOHHBI. Pacuér
MUHUMAJIBHOTO W pabouero ¢iermMoBoro umcia. Pacder cKoOpocTH MmapoB W JIuUaMeTpa
KosIoHHbI. [locTpoenue pabounx nuHUA. OnpeneneHne BBICOTHI CBETIIONO CJIOS JKUAKOCTH Ha
Tapelke W Tmapocojaepx aHusi 6apOoTaxkHoro cios. Pacuér koadduimenToB maccoonepenayu,
o011ero yucna eauHuI nepeHoca, 3¢ppexTuBHOCTH 10 Mapdpu. Pacuér BBICOTHI KOJIOHHBI Ha
ocHoBe KII/l mo Mbppdpu ¢ mocrpoeHneM KuHeTHdeckoW JUHUM. Pacu€r ruapaBindeckoro
COINPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHHMe [JaHHBIX pacyeTa HACAJ0YHOI W Tapeab4yaToOil KOJOHH.
ComnocrapiieHHe JaHHBIX, MOJYYEHHBIX 10 MNPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX
pacuéToB. Bb100p KOJIOHHBI.

Pa3nen 2. Pacuér u BbI6OP Tem1000MeHHHKOB.

Pacuér u BpIOOp TEMI00OMEHHUKOB MO OOIIEH CXeMe: -pacdyeT TEeIJIOBOW Harpy3KH; -
OTIpe/ieIeHHe TEeIUIOBOTO pEeXKUMa W CpelHEeH ABWXKYIIEW CHJIb; - NpUOIMKEHHAs OLEHKa
ko3 uimenToB TerooTaaun, kKoddduimenTa Terionepeaaund, MOBEPXHOCTH Fop; - BBIOOP
TUNIA ¥ HOPMAIU30BAaHHOIO BapHaHTa KOHCTPYKLUHU; -OIIpENIENICHNE  TapaMEeTPOB
KOHCTPYKIMK (HampuMmep, AJsl KOKyXOTpyOHOTO TeII00OMEHHUKA: YHciia TPYO U 4Kcia X0/10B,
aMaMerpa TpyO, JAMAaMeTpa KOXKyXa, IIOBEPXHOCTH  TEINIOOOMEHHMKA Fuopw M Jp.); -
COTIOCTABJIEHUE OPHEHTUPOBOUYHON Fop M Fuopw; - COIMOCTaBIIEHHE NAaHHBIX, MOJIYYEHHBIX IO
OpOorpaMMaM  KOMIBIOTEPHBIX M PYYHBIX pacueToB; -THAPABIMYECKHHA pacder; - BbIOOp
ONTUMAJIFHOTO BApHaHTa TEIIOOOMEHHHUKA.
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2.1. Pacuér KO)XyXOTpyO4aToro NCIapuTesl.

2.2. Pacuér konaeHcaropa (KoXXyX0oTpyOuaTOro Wix IIaCTHHYATOTO).

2.3. Pacuér mogorpeBatens (KOKyXOTPyO4aToro Wiy IMJIaCTHHYATOTO).

2.4. Pacu€r XONOOWIBHHKOB JUCTHIUIATA M KyOOBOTO OCTaTKa (KOXKyXOTpyOuaThIX
WIA TUIaCTUHYATHIX ).

Pa3nen 3. F'uaponnnaMmuyeckue pac4érol.

3.1 Pacuér ruipaBianuecKkoro ConpoTUBICHUs TPyOOIPOBOIOB

3.2. Pacuér onTUManbHBIX AMAMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u mog6op HacocoB

Pa3nea 4. I'paduueckoe opopmiienne.

Texnonornyeckas cxema. PekTudukanmoHHas KOJOHHA  ONPENEICHHOIO TUMA C
MU300paXeHUEM JIeTaleii KOHTaKTHBIX 3JIEMEHTOB, PACCUYMTAHHBIX B paznee 1.

4 O06beM yueOHOM TUCHUTLIUHBI.

O0beM THCHHUIINHBI
Buna yueoHoii padoThbi Axan. | Actp.
3E
4, 4,
O01masi Tpy10eMKOCTh TUCUMIIHHBI 2 72 54
KonTakTHasi paboTa — ayIuTOPHBIE 3AHATHS 0,44 16 12
[Tpaktnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi padoTa 1,31 47 35,25
KoHrakTHas camocrositenpHas paboTa 0,4 0,3
0,25
CaMOCTOSITeIIbHOE H3yUSHHUE PA3/ICIIOB TUCITUTLIHBI 8,6 6,45
Bui HTOroBOro KOHTPOJIs: 3a4er ¢ OEeHKON

AHHOTANUsA padoyeil MPOrpaMMbl TUCIHILTHHBI
«MHcTpyMeHTAJbHbIE METOAbI XHMHUYECKOT0 AaHAJIN3A B OXPaHe OKPY:KaKolel
cpeAbl M PANMOHAJBLHOM HCIOJIb30BAHUH IPUPOJIHBIX PECYPCOB)

1 Heap AucHMIUIMHBI — IpUOOpeTeHHe OOy4YaroUMMUCS 3HAaHUW W KOMIIETEHIUI IO
OCHOBHBIM TpYIINaM HWHCTPYMEHTAIbHBIX ((U3UKO-XUMUYECKHX U (U3NYECKHX) METO/I0B
xumuueckoro asanuza (MMXA), nHambosee HMHMPOKO MPUMEHSEMbIX B MPOMBIIUIEHHOCTH H
HCCIIeIOBAaTENbCKOM paboTe.

2 B pe3yabTaTe H3y4eHHs AU CHUIIMHBI 00YYAIOLIHIICS T0JI3KEH
Obradoams CleTyOIUMU KOMITETSHIIUSIMU 1 HHIUKaTopamu ux goctmwkenus: [1K-2.1; [TK-2.2;
I1K-2.3.

Buame:

— TeopeTu4ecKkue 0CHOBBI MeTO0B UM XA ;

- mporecchl (GOPMUPOBAHUS aHATUTUYECKOTO CUTHANA B pa3nuuHbix UMXA;

— paccMOTpEeHHE TPUHITUIIOB U3MEPEHUI B CTaHAPTHHIX TPHOOpaAXx;

— ocHoBbl MeTposiorun UMXA B cootBeTcTBuM ¢ pekomennauusamu NIOITAK;

Ymemo:

— TPUMEHSITh MNPUOOPETEHHBIE TMPAKTUYECKWE HABBIKK B  MPOPECCHOHATBLHOM
JeATEIHFHOCTH JIJIsl pEIICHUSI KOHKPETHBIX aHATMTHYECKHUX 3a71aY;

— MPOBOJAUTH OOOCHOBAHHBIN BHIOOP METOJa aHAIM3a C YUETOM IeNeil U O0COOEHHOCTEH
JTAaHHOW MPaKTUYECKOM 3a/1a4u;

— MPOBOJIUTH PACUYETHI HA OCHOBE MTPOBE/ICHHBIX UCCIIEIOBAHU;

— TPOBOJUTH METPOJOTUYECKYIOOIEHKY PE3yJIbTaATOBKOJIMYECTBEHHOTO  XUMHUYECKOTO
a”ajgn3a

Bnaoemy:

— OCHOBaMH METPOJIOTMYECKON OLEHKUPE3YJIbTATOB  KOJIUYECTBEHHOTO XHMHUYECKOI0
aHaIu3a;

— MpUEeMaMHM HWHTEPHpPETaluy pPe3yJbTaTOB aHalih3a Ha OCHOBE KBAJIMMETPUUYECKHUX
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OLIEHOK;
- MCTOI[OJ'IOFI/IGI\/II I/IHCTPYMGHTaJIBHBIX nu (I)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX MCTOAOB aHajlu3a,
HIMPOKO UCIIOIb3yEeMbIX B COBPEMEHHON aHATMTHICCKON MPAKTUKE

3.Kparkoe cogep:kanue A1 CHUILTHHBI

Pa3zoen 1. CnexTpanbHble METO/IbI aHAJIHU3A

O6mas xapaktepuctuka @XMA. OCHOBHBIC MCTOYHUKH TOTPEIIHOCTEH pPE3yJbTaTOB
aHanmm3a M crocoObl ux oneHkd. OneHka npeaena oOHApYKEHHsI ¢ HCIIOJIb30BaHHEM (hOPMYITBI

Kaitzepa u cTaHmapTHOroO OTKJIIOHEHUS MHMHHMMAJIBHOIO JCTEKTUPYEMOIO CUTHAJIA I10
NIOITAK. Jlunelnslii Auama3oH onpeaensieMbix KoHeHTpanuid. CTanaapTHbie 00pa3bl COCTaBa.
OCHOBHbBIE aHAJIUTUKOMETPOJIOTMUECKNE XAPAKTEPUCTUKU METOJOB U PE3YJIbTaTOB aHAIIN3a,
Croco0bl MX OLEHKHU: Mpenen OOHapykeHHs, KOI()(UIMEHT 4YyBCTBUTEIBHOCTH, I'DaHMIIbI
JIMAIla30HOB  ONPENENSIEMBIX COIEP/KAHUM, CEIEKTUBHOCTb, IIPELM3MOHHOCTD, IPABUIBHOCTD,
9KCHPECCHOCTb. MeTtonasl Ipo600TOOpa, pa3/ieeHus U KOHIIEHTPUPOBAHHUS BELIECTB.

Metononorus ®XMA. [Iprembl KOTMUYECTBEHHBIX HU3MEPEHUHN (METOJ IpaayupOBOYHOM
3aBUCHMMOCTH, BHEUIHETO M BHYTPEHHEro CTaHJIapTa, METOoA J00aBOK). AHAIUTUYECKUE MU
METPOJIOTHYECKHE XapaKTEPUCTUKU PA3IMYHBIX HHCTPYMEHTAJIBHBIX MeToNoB. lloHsTHE 00
aTTecToBaHHOI MeTozuke. [IpoGnemsl BeIOOpa MeToaa ananu3a. O606menHsle ceaenus o 'OCT
P 1CO 5725 (2002).

OOmass  xapakTepuUCTHKa  CHEKTpaJbHbIX  MeToJoB  aHamu3a. Kiaccudukanums
CHEKTpPAJIbHBIX METOAOB aHanu3a. llomydeHne XHMMUKO-aHATUTHYECKOH WHGOpMAIUU TpH
B3aMMOJCHCTBUN 3JIEKTPOMAarHUTHOIO W3JIY4YEHHs C BEIIECTBOM. ATOMHAas M MOJIEKYJISIpHas
CHeKTpocKomnusi. AOCOPOIIMOHHBIE M YMUCCHOHHBIE METO/IbI aHAJIH3A.

ATOMHO-3MUCCHUOHHBIM  CHEKTpPaJIbHBIN aHanu3. TeopeTudyeckue OCHOBBI aTOMHO-
HMHUCCHOHHOI'O CHEKTPaJIbHOrO aHanu3a. VcrouHuku Bo30YyxJaeHHs cnekTpoB. KauecTBeHHas
XapaKTEePUCTUKA AHAIMTUYECKOrO0 CHUrHajla. VHTEHCHBHOCTH CIIEKTpPaJbHBIX JIMHUM Kak Mepa
coJIepKaHus 3JIeMeHTa B Ipode. PaKTOphl, BAUSIONINE HA MHTEHCUBHOCTh CIEKTPAIbHBIX JIMHUIM.
CrnextpanbHble TpUOOpPBI M CHMOCOOBI PETHCTPALMU CIEKTPa. paciIuPpoBKa SMHCCHOHHBIX
CHEKTPOB U WACHTU(UKALMSA 3JIEMEHTOB IO UX CHEKTpaM. ATOMHO-DMHUCCHOHHBIM aHAU3 C
MHIYKTUBHO CBA3aHHOMU 1u1a3Moil. KonmuecTBeHHbIN aHAN3. ATOMHO-9MHCCHOHHAs (POTOMETPHS
m1aMeHu. ['a30Bble MIaMeHa Kak BHJIbI HU3KOTEMIIEPATYPHOM IUIa3MBbl. bJIoOK-cXeMa IIaMeHHOTro
¢doromerpa. Bo3MOXKHOCTH MeTOZ]a MU €ro OrpaHMYeHMs. AHUOHHBIA M KaTHOHHBINH 3PQEKThI.
O6uacTi npuMEHEHUS.

AToMHO-a0copOioHHast ~ criektpomerpus. OOmias  XapakTepuUcTUKa MeToAa U
AHAINTUYECKOro curHaina. [loryomenre 31eKTpOMarHUTHOTO U3Ty4YeHHs] CBOOOIHBIMHU aTOMaMH.
bnok-cxema npubopa. McTouHMKM MOHOXpOMaTH4yecKoro uziaydeHus. CrnocoObl aToOMH3ALUH
npoObl. CpaBHEHHE AHATMTUYECKUX XAPAKTEPUCTHUK METOJOB aTOMHOHM abcopOuuu M aTOMHOMU
OMUCCHUHU.

AHanuTH4ecKas MOJIEKYJISIpHAas CIIEKTPOCKONHsS. MeToabl ONTHYECKOW MOJIEKYISIPHON
CIEKTPOCKONUU. XapaKTePUCTUKA aHAIUTUYECKOro curHaia. IlornonieHue 3aeKTpoMarHuTHOTO
W3JIy4ECHHSI MOJIEKYJIAMH. OJIEKTPOHHBIE NEPEXOAbI M CHEKTPHI IMOTJIOMIEHUS MOJEKYJ. 3aKOH
Byrepa-Jlambepra-bepa. Momsipubiit koadduuuent noriomieHus. CnekTpopoToMETpHUECKI U
doromerpuyeckuii aHanu3. ONTUMHU3ALKS YCIOBUM aHAIUTUYECKUX omnpereneHuil. OTKIOHEeHUs
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa ais cnekTpo- ¥ GOTOMETPUUYECKUX U3MEPEHUI.
TouHnocTs pe3ynbratoB ¢doToMeTpuueckux ompenenennid. Juddepennmansuas doTomeTpus.
MeToab! cieKTpo(pOTOMETPHUUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuii ananus. [lpupoma aHaimuTHYECKOTO cHUTHaida (GIyopecreHluu M
dochopecuieninu. KBaHTOBBIH M 3HepreTH4ecKui BbIXOJbl. DakTOpbl, BIMAIONIME Ha
MHTEHCUBHOCTh  (QuiyopecleHIud. TemmepaTypHO€ W KOHLEHTPAllMOHHOE  TYIIEHHE
duyopecuieHIMU. 3epKajbHas CHUMMETPHs CIIEKTPOB IOTJIOMICHUS W HCHYCKaHHs (TIPaBHUIIO
JleBmmHa). 3akon BasumioBa. Cxema diayopuMerpuyeckux usmepeHuil. Beibop mepBUUYHOrO H
BTOPUYHOTO CBETOGMIBTPOB. [ pagyrpoBoUHas 3aBUCUMOCTb U KOJIMUECTBEHHBIN aHAIIN3.
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Typouaumerpuyeckuii W HedeTOMETpUUYECKUH METONbl aHaim3a. PaccesHue cBeTa
AUCTICPCHBIMU CUCTEMAaMU. CBs3b ONTHYECKOU IIJIOTHOCTH I[HCHCpCHOfI CHUCTEMBI C
KOHIIEHTpanuel onpenensemoro BemectBa. Koadduuuent myrnoctu cuctemsl. TeopeTnueckue
OCHOBBI TypOuauMeTpuu U Hedenomerpun. Ypasaenue Panes. CpaBHUTEIbHAS XapaKTEPUCTHKA
AQHAIMTUYECKUX CUTHAJIOB B TypOumumerpuu U Hedenomerpuu. TpeboBaHus, NpeabsaBisieMble K
HCITOJIb3YCMbIM AHAJIMTHYCCKUM PCAKIUAM.

Pa3zoen 2. DnekTpoxuMuUecKre METO bl aHAJIU3a

OOmias xapakTepUCTHKA 3JEKTPOXMMUYECKAX METOJ0OB aHAM3a M MX KiacCHU(pHUKAIMA.
Knaccudukanus 51eKTpooB B JJIEKTPOXMMHUYECKUX MeToAax aHanuza. llomspusyembie u
HEIOJIAPU3YEMBIE AJIEKTPOAbl. MCrosb3yeMble XMMHUYECKHE U DJIEKTPOXMMHYECKHE pEaKlvH,
TpeOOBaHUS, MPEIBABIAEMBIC K 3THM peakuusiM. Bosmoxxaoct 9XMA.

Konnykromerpus u KOHAYKTOMETpUIECKoe TUTpoBaHue. O01ast XapakTeprCTHKA METOIA.
AHaTUTUYECKUH CUTHAI B KOHAYKTOMETPUU. Y J€lIbHASI U SKBUBAJIECHTHAs 3JIEKTPOIPOBOJIHOCTh
pacTBOpoB  2ieKTposuToB.  [logBmkHOCTE  MOHOB.  IIpsAMasg  KOHAyKTOMETpHUs U
KOHJYKTOMETpUYecKoe TUTpoBanue. Kpusble TuTpoBaHus. PakTOPhl, BAUSIOIINE HA BUJ KPUBBIX
TuTpoBaHusA. [IpuHLMNMAbHAsS CXEMa YCTAaHOBKM JUISI KOHJIYKTOMETPUYECKUX H3MEpPEHUil,
UCIIOJIb3yeMble AMeKTpobl. Bo3moxknocT Metona. [Ipumepsl onpenenenuii. BeicokouactoTHOE
TUTpOBaHuE. BO3MOXHOCTH METO1A.

[ToTeHumomeTpuss ¥ NOTEHLIHMOMETPUUECKOE TUTpOBaHHE. VHIMKATOpHBIE 3IEKTPOIbI U
ANEKTPOAbl cpaBHEHUA. [loTeHIMan >JeKTpoJa KakK aHAIUTHYECKHM CcurHail. HoHomerpus.
JonnanoBckuit  u  auddy3uonHsli  noTteHuuansl. Knaccudukanus — HMOHOCETEKTHBHBIX
ANEKTPOA0B. YpaBHeHue Hukonbckoro-Oizenmana. MeTobl KOJMMUYECTBEHHBIX OMPEIEICHUN U
ycnoBus ux npuMmeHenus. [lpamas norenunometpus (pH-merpus, nonomerpusi). Bosmoxuoctu
MeToaa. Merospl TuTpoBanusi. OOpabOTKa KPUBBIX TOTEHIMOMETPHUUECKOTO TUTPOBAHUS.

Bonbramnepomerpuyeckue Metonsl aHanuza. Knmaccuyeckas mnonsporpadus. Iomspo-
rpaMMbl. MHTepriperanus nosasporpamm. OcCTaTOYHBIA M KOHJEHCATOPHBIM TOKU. YpaBHEHHE
nonsiporpaduyeckoii  BonHbI  [eifipoBckoro-MnekoBuya. [loTeHmMan  MOMYBOJNHBI — Kak
KaueCTBEHHass  XapaKTEepUCTUKA  AHAINTUYECKOro  CcUrHaja. Bpibop U Ha3zHadyeHue
nojsiporpapudeckoro  (ona. IlpenenpHblit  AUpEGY3MOHHBIE TOK KaK  KOJMUYECTBEHHAs
XapakTepUCTUKAa AaHATUTHUYECKOTO CUTHajma. Amnepomerpuueckoe TutpoBaHue. OOmias
XapaKTepUCTUKAa METoJa W AaHaJMTUYECKOro curxaiaa. BrpiOop ycioBuil aMmepoMeTpudecKkux
u3MepeHuil. [lpuHnunuanpHas cxeMa aMIepoMeTpUYecKoro TUTpoBaHusa. KpuBble TUTpOBaHHUS.
[TpuMepsI TPaKTHYECKOTO HCIIOJIB30BAHNS METO/IA.

Kynonomerpuueckuit MeTo1 aHamm3a

Knaccudukanus  meronoB  KynoHomeTpuu.  KonuuecTBo — 3JeKTpHuecTBa  Kak
aHaIUTUYeCKUi curHain. [IpsMas KyJOHOMETpHS M KYJIOHOMETpHUYECKOE TUTpoBaHue. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA, 3aTpavyeHHOr0 Ha  DJIEKTPOXUMHUYECKYIO peaKIuIo.
Kynonomerpuueckoe tutpoBanue. Bbibop Toka anexrtponuza. IlpuHnunuanbHas —cxema
YCTaHOBKHM JJI KYJOHOMETPUYECKOrO THUTpoBaHUA. [IpakTmdyeckoe NpUMEHEHHE METOoJa.
OnekTporpaBuMeTpudeckuii aHanu3. OOmas XapakTepucTHKa MeToJa U aHaJIUTUYECKOTrO
CUTHaJA.

Pa3zoen 3. Xpomarorpaduaeckne MeTOIbI

OOmias xapakTepuUCTHKa XpoMaTorpaMuecKux MeTOJ0B. TeopeTHueckrue OCHOBBI
xpomMarorpaduueckux MeToj0B. XpomaTtorpamma. [lapamerps! ynepkuBanusi. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTePUCTUKU AHAJUTUYECKOTO CHUTHajla B KOJIOHOYHOM Xpomarorpadum.
OU3NKO-XUMHUECKHE OCHOBBI XpoMaTorpaduueckoro mponecca. Kinaccudukamus MeTonoB
xpomarorpaduu IO arperaTHOMY COCTOSHHUIO (a3, 10 MEXaHU3MY pasJielieHuss U Crocoly
opopmiieHust mpouecca. CreneHb pa3ieleHUss W KpUTepuil ceneKTUBHOCTH. Kpurepuit
pasnenenus. OnTuMu3alMs TPOLECCOB  pasfeneHus cmecedl  BemectB.  Koadduument
pacnpenenenus. OcHoBHOe ypaBHeHHE Xpomatorpaduu. CBsa3b (OpPMBI BBIXOJIHOM KpPUBOH C
U30TEPMOM  pacrpefesieHHs B KOJOHOYHOW XpomaTtorpaduu. BeicoTa, dSKBHBajeHTHas
TeopeTuueckoi Tapenke. Kunerndeckas reopust xpomatorpaduu. Ypapaenne Ban-/leemrepa.
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lNazoxxunkoctHas xpomartorpadus. OOmas xapakTepucTuka meroja. [IpuHnunuambHas
cxema ra3oBoro xpomarorpada. YcTpoilcTBO U Ha3HaYeHHE y37I0B Xpomatorpada. TpeboBaHus,
IpeabsBIseMble K HENOJBM)KHOW M MOABMKHOM (pa3am. JlerekTropsl. MeTonabl uaeHTH(DUKALUY
BEIIECTB B ra3oBoil xpomartorpadpuu. MaeHTuuKanms KOMIIOHEHTOB pa3ieisieMbIX CMecel C
HOMOIIBIO JIOTapU(MHUUECKUX HHICKCOB yhepxkuBaHus. CriocoObl KOJUYECTBEHHOIO aHAJIM3a.
[TpuMepbl MPaKTHYECKOTO CIIOIB30BAHNUS Fa30BOM XpOMAaTOrpadu.

XKunkocrnas xpomarorpadus. Knaccudukaiuss MeTo10B KUAKOCTHON Xxpomarorpaduu.
Oco6ennoctu BOXX. [IpunnunuanbHas cxema )KUAKOCTHOTO Xpomarorpada. Turbl 1eTekTopos
B BOXX. Xuakocraoaacopouuonnas BDOXXX. HopmansHo-}a3oBbiii U 00paiieHo-(ha30BbIii
BApUAHTHI: COPOEHTHI, JJIOCHTHI, pasjeisemMble BellecTBa. YpaBHeHue Hoxca. Metoss
UISHTU(UKAIIMA BEIIECTB W KoimuecTBeHHOro aHanmm3a B BOXKX. Ilpumepsl mpakTuueckoro
ucnonb3oBanuss BOXX. PacmpenenurensHas OymaxHas Xpomartorpadus. KadecTBeHHas wu
KOJIMYECTBEHHAs XapaKTePUCTUKU aHaJuTHU4Yeckoro curHana. OOmacte npumeHeHus. [ enb-
xpomarorpadus. [Togsmwxknas u HenoaBMkHas ¢a3bl. O0IIee ypaBHEHHE, OMUCHIBAIOIIEE POLIECC
renb-xpomarorpadguu. Bo3moxHocT  renb-xpomarorpaduu. Ilpumepbl  mpakTHYecKOro
ucnonp3oBanus. MloHooOMeHHast W MOHHast xpomartorpadus. TpeOGoBaHUs, TpPEIbSBISIEMbIE K
peaxkusM HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEeHHON Xpomarorpaduu. KoHcTaHTa HOHHOTO
oOMeHa. M3oTepmbl noHHOrO 0OMeHa. Katrnonutsl 1 aHnoHUTHl. KOApGUIUEHT CeneKTUBHOCTH.
Honnass  xpomarorpadus. biok-cxema wuoHHOro xpomarorpada. Pazgensromme u
KOMIIEHCALIMOHHBIE KOJIOHKU. AHAJIMTUYECKUE BOZMOKHOCTH METO/1A.

ABTOMaTWYeCKUd MW aBTOMAaTU3UPOBAaHHBIM aHanu3. Jlpyrue MeToapl aHamu3a.
JluckperHple aBTOMaTH4ecKue aHanu3aropsl. [IpmHnmn neictBus. HempepbIBHBIM IIPOTOYHBII
aHaAJIU3 ¥ MPOTOYHO-MHXKEKIMOHHBIN aHanu3. [ToHsaTHe 00 aHAMUTUYECKON MacC-CIIEKTPOMETPHH.
CymiHocTh MeTo/1a. AHAJIM3 OPraHNYECKUX BEIIECTB. DJIEMEHTHBIM aHATH3.

4 O0beM yueOHOH THCIUILTHHBI

O0BLeM TUCIHUIIINHDI
Bup yueOHo# padoThI Axar. | Actp.
3E
q, q,
OO0u1asi Tpy10€eMKOCTb 1M CHUTITTUHbI 4 144 108
KonTakTHas padoTa — ayANTOPHBIE 3AHATHS: 1,34 48 36
Jlexun 0,45 16 12
JIaGoparopHslie paboTs! (JIP) 0,89 32 24
CamocrosiTesqibHas padora 2,42 87 65,25
KonTakTHast caMmocTosiTebHas paboTa 0,4 0,3
0,25
CaMOoCTOSTeIbHOE N3YUYEHHUE PA3/IENIOB TUCHUIIINHBI 8,6 6,45
Bua uToroBoro KOHTpoJIsi: 3adeT ¢ OEHKOM

AHHOTaNuA padoyeil MPOrpaMMbl 11 CHUTITHHBI
«HapexHocTb ¥ 3 (PeKTUBHOCTH XUMHYECKHX IIPOU3BOICTBY»

1 Heap aucuMmiuHbl — QGOPMUPOBAHHWE KOMIIETEHIIMM B oOjacTu aHanmusa u
MIPOTHO3UPOBAHUS HAJIEKHOCTH TEXHUUECKUX CUCTEM.

2 B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAIOUIUIACS T0TKEH:

Obnadams CIEyIONIMMH KOMIIETEHIIUSAMA W WHANKaTopamu ux aoctwxeHus: [1K-4.1,
I1K-4.2, T1K-4.3.

Buame:

- TEPMHUHOJIOTHIO B 00J1aCTH HAJIS)KHOCTH TEXHHUUECKUX CHCTEM;

- OCHOBHEIE COCTaBJIAIONIME TOHATHS «HANEKHOCTBY», B3aHMMOCBS3b HAJECKHOCTH U
3¢ (HEKTUBHOCTH TEXHUYECKUX CUCTEM;

-TIOKA3aTeNd, MPUMEHSIEMBIC IS OIEHKH HaJeKHOCTH U I(P(HEKTUBHOCTH TEXHUUYECKHUX
CHCTEM;
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-METOABI OLICHKH TOKa3aTeJIel HAaIeXKHOCTH 10 JaHHBIM 3KCIUTyaTallMM U UCIIBITAHUN Ha
HaJIe)KHOCTb;

-OCHOBHBIE pacyeTHbIE MOJIEIN JUISL IIPOrHO3UPOBAHUS Ha/Ie)KHOCTH
HEBOCCTAHABJIMBAEMBIX U BOCCTAHABIMBAEMbBIX CUCTEM;

-M€eTO/Ibl 00ECIIeUeHHs HaIEKHOCTH TEXHUYECKUX CUCTEM.

Ymems:

- paccuMTBIBaTh M MHTEPIPETUPOBATH IOKAa3aTE€IM HAAEKHOCTH M 3PPEKTUBHOCTU
TEXHUUYECKUX CUCTEM;

- NPUMEHATh IpPOrpaMMHOE oOOecreueHHe JUIsl HaydyHbIX BBIYMCICHMH [UId pacueTa
HaJIe)KHOCTH;

- IPOBOJUTH TEXHUKO-DKOHOMMUYECKHI aHaIU3 pa3IMYHbIX METOJ0B OOecreueHus
HaJIe)KHOCTH;

- paboTarb C Hay4yHO-TEXHHYECKOH JuTepaTypoll B 00JacTu  MPUMEHEHMs
MaTEMaTUYECKOT0 IPOrpaMMUPOBaHUs JJIs IPOEKTUPOBAHMSI LI€TIEH TIOCTABOK.

Braoemy:

-HaBbIKAMU Pa0OTBl C HAy4YHO-TEXHUYECKOW, CIPABOYHOMN JIUTEPATYPOHl U AJIEKTPOHHO-
OMOIMOTEeYHBIMU pecypcaMyd B 00JaCTH MPHUKJIAAHOIO HCIOJIb30BaHUS HH(POPMALUOHHBIX
CUCTEM JUIsl YIPABIICHUS IPEAIPUSITUEM;

- HaBbIKAMU IPUMEHEHUS UHCTPYMEHTAJIbHBIX CPEACTB 00paOOTKM U aHaIM3a JaHHbIX;

- HaBbIKaMU IIPUHSTHS PELLICHUS] HA OCHOBE aHaJIN3a JaHHBIX.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

[IpobGnema HafEeKHOCTH TEXHUYECKUX CUCTeM. Pa3BuThe TEOopuM U  METOJOB
oOecnieueHus HajexxHocTU. Hane)xxHocTh 000pynoBaHMsS XMMHUYECKUX Mpou3BoOACTB. [loHsTne
HA/ICKHOCTH. YacTHBIE CBONCTBA HAJEC)KHOCTH. DKOHOMHUYECKHE KOMIIPOMHCCHI B OOJIACTH
oOecnieueHus HaiexHOCTH. [loka3arenyn HageKHOCTH.

MonenpoBaHue H pacueT HaJeKHOCTU TEXHUYECKUX cucteM. OCHOBHBIE 3aKOHBI
pacnupenesieHuil  ClIy4aiHbIX BEJIMYWMH, IPUMEHEHUE IIPM MOJEIMPOBAHMM HAJIEKHOCTH.
B3aumocBs3p MeXly MOKa3aTensiMU Ha/IEKHOCTH.

Pacuer nokasareneil HaJIeX)KHOCTU IO JAHHBIM UCTIBITAHUN HA HaIeXKHOCTh. COOp TaHHBIX
0 HaJI&KHOCTH T10 pe3yiIbTaTaM KCILTyaTaliu.

Pacuer HaJge)XHOCTM HEBOCCTAHABIMBAEMBIX CHUCTEM TIpU TOMOLIM  OJIOK-CXeM
HaJeKHOCTH. MeTos CBEPTKHU.

CriocoOb1 oOecrieueHHs Ha/IeKHOCTH. Bunbl pe3epBupoBaHHs. DKOHOMHUECKUI aHAIIN3
croco00B o0ecredeH s HaJIeXKHOCTH.

MogenupoBaHie BOCCTaHABIMBAEMBIX CHUCTEM C LIEJbI0 pacyera HaJeXHOCTH. I'padsl
cocrossHuil. CucreMa BepOSTHOCTHO-TU(depeHIHanbHbIX  ypaBHeHHH. KommbroTepHble
UHCTPYMEHTHI JUIs YMCIEHHOTO peleHHus cucteM au¢p@depeHIualbHbIX ypaBHeHHH. Pacuer
MoKa3areiel HaJeKHOCTU BOCCTAHABIMBAEMbIX CHUCTEM. TEXHHUKO-IKOHOMUYECKUN aHalIu3
3P PEKTUBHOCTH MEPONPUATHI 10 00ECTIEYSHHUIO HAAEKHOCTH BOCCTAHABIMBAEMBIX CUCTEM.

4 O0beM yueOHO JUCHUIIMHBI

O0LeM TUCIHUIIINHDI
Bup yueOHo# padoThI Axan, | Actp.
3E
q, q,
OO0miasi Tpy10eMKOCTh 1M CHUITTHHbI 3 108 81
KonTakTHas padoTa — ayANTOPHBIE 3AHATHS: 1,33 48 36
Jlexnmu 0,44 16 12
[TpakTnueckue 3anstus (113) 0,88 32 24
CamocrosiTesibHasi padoTa 1,42 51 38,25
KonTakTHast camocTosiTenbHas pabota 0,4 0,3
0,25
CaMoCTOsTeIbHOE N3YUEHUE PA3/IENIOB TUCIUTITNHBI 8,6 6,45
Buja uToroBoro KOHTpoJIs: 3auer ¢ OLEHKOI1
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AHHOTanus pado4eil NporpaMMbl 1 CIATIINHbI
«/luckpeTHasi MATEMAaTHKA B XHMHUYeCKO# TeXHOJIOTHU»

1 Heap aucuumiInHbl — GOPMHUPOBAHUE Y CTYACHTOB (DyHIAMEHTAJIbHBIX 3HAHUN IpU
U3y4EHHH BOIMPOCOB TEOPETUKO-MHOKECTBEHHOTO OIMCAHUS MAaTeMaTHYECKUX OOBEKTOB,
OCHOBHBIX ITp0o0JIeM Teopuu rpadoB U METOAO0JIOIMH UCIOIb30BAHUS alllapaTa MaTeMaTHYEeCKOM
JIOTHKH, COCTaBISIOMIMX TEOPEeTHYEeCKUi (yHIaMEHT omnucaHus (QYHKIMOHAIBHBIX CHCTEM;
proOpeTeHNe HaBbIKOB PELICHHUs OCHOBHBIX 3a/1a4 10 Psily pa3zAeioB JUCKPETHOW MaTeMaTHKU:
TEOPHsI MHOXKECTB U OTHOIICHHS HA MHOXKECTBaX, TeOpHs rpadoB, PyHKIIUHN aareOphl JOTUKH.

2 B pe3yabTaTe u3y4eHus TUCHUIIMHBI 00yYaIO M ACS 10JIKEeH:

Obnadame CIEAYIOIMME KOMIETEHIIMAMU M WHAWKAaTOpamMu ux jgoctwxenus: YK-1.1;
VK-1.2; VK-1.4, YK-1.5

3HaTh:

- OCHOBHBIE 3aKOHBI aJIreOpbl MHOXKECTB U aJIreOpbl JIOTUKU, OCHOBHbIE INPUHIUIBI U
dopMynbl  KOMOMHATOPUKH; (OPMYIUPOBKMA YTBEP)KICHHH, METOAbl WX JIOKa3aTelIbCTBa,
BO3MOXHBIE c(hepbl UX TMPUIIOKEHUI

- OCHOBHBIE CBEJICHHS O TIOCTPOCHUHU TOMOJIOTMYECKHX Mozenel (rpadoB) u pazpaboTku
TOTIOJIOTUYECKUX AJITOPUTMOB;

Ymers:

- ONMCHIBATh PA3JIUYHbIE MaTeMaTHYECKUE CTPYKTYpbl B TEPMHHAX TEOPHUH MHOXKECTB,
JIOKa3bIBaTh MAaTEMaTUYECKUE YTBEP)KICHHUS, 3aBUCALIME OT ILEJOoro uuciaa N, METOAOM
MaTeMaTHYeCKOM MHIYKLMHU, U300paxaTh MHOXKECTBA, 3aIIMCHIBAEMbIC C IIOMOLIBIO PA3IMUHBIX
omepanuil  anreOpel MHOXECTB, Ha Juarpammax Benna-Dilnepa, pemars 3aj1auu
KOMOMHATOPUKH, HAXOJUTh 0a3uc B cucteme OyneBbIX (YHKIUM, ynpomarb GOopMyIibl JOTHKU
BBICKA3bIBAHUH U JIOTUKH TPEAUKATOB;

Baagern:

- HaBBIKAMH IO MOCTPOEHUIO MAaTEMaTHUYECKUX MOJEJEH peaJbHbIX MHKEHEPHBIX 3a/1a4
HO3ULUN TUCKPETHOM MaTeMaTHKH

3 Kpartkoe conep:kanue JMCHUIIIUHBI.

1. Brenenue.

[lonsiTe nucKkpeTHOM BeNMYUHBL. EJMHCTBO JHUCKPETHOCTH U HENPEPHIBHOCTH.
JluckpeTHas MaTeMaTHKa U KOMOMHATOPHBIM aHanM3 B XUMUYecKoi TexHonoruu. Kinaccuueckue
KoMOuHaTopHble 3agaund. CTpykTypa Kypca «Moaenu U MeToAbl JUCKPETHOM MaTeMaTHKU B
XUMHUYECKON TEXHOJIOTHM.

2. AnreOpa oruku (anredpa UCUUCIICHUS JIOTHIECKUX BBICKA3bIBAHU ).

Jlornueckoe BbIcka3biBaHue. Jlornueckas ¢ynkuus. Jlornyeckass popmyna. Jlornueckue
CBSA3KHU (coro3bl). Onepanuy HaJ JOTMUYECKUMHU BBICKA3bIBAHUAMHU (IU3BIOHKIINS, KOHBIOHKIIMS,
UMIUTMKAIMS, SKBUBaJICHIIMS, oTpulianue). Jlornueckue onepauuu: mrpux eddepa, ctpenka
[Tupca, OyneBas pa3HOCTb NMEPEMEHHBIX, CTpOras AU3BIOHKLHUA. TabIWIbl UCTUHHOCTH JUIS
agoruyeckux ¢pyHkuui. TaBTo0THS (TOXKIECTBEHHO UCTUHHAS (OpMYIIa).

3. 3akoHBI ISl ONepanuii HaJa JIOTMYECKHMMH BBICKa3bIBAHUSIMH: AaCCOIIMAaTHBHOCTH,
KOMMYTAaTUBHOCTH, JUCTPUOYTHUBHOCTH, WIEMIIOTEHTHOCTH, TMoOrjomeHus (abcopOuum),
KOHCTAaHT, JBOMHOIO OTpULIAHUS, HPOTHUBOPEYMs, MCKIIIOUEHHOTO TpeThero, jae Moprana,
CKJeuBaHUs (paculenjieHHus), OOOOIIEHHOTO CKJEHBAaHUS, CHUJUIOTU3MA, KOHTPAIO3UIIMH.
PaBencTBa 13 TabMUI] ICTUHHOCTH ISl UMILTUKALMU U SKBUBAJICHIINU.

ToxnecTBeHHbIe (9KBUBAJIEHTHBIE) MpeoOpa3oBaHusi Joruueckux ¢opmyn. I[lonsTue
paBeHCTBa (PaBHOCWJIBHOCTH) JIOTHUECKUX (popmyi. IIproputeTHOCTh BBINMOTHEHUS JTOTHUECKUX
orepanuii B CKOOKax, paBuila «OIyCKaHUs CKOOOK» B Jornyeckux (gopmymnax. Jloka3arenbCcTBO
PaBHOCUJIBHOCTH JIOTHUECKUX (OpMYyN C HCIIOJNB30BAaHMEM 3aKOHOB JJIs OIlepanuil Haj
JIOTMYECKUMH BbICKa3bIBAHUSMH.

4. HopmanbHbie (OpMBbI JIOTHYECKUX (PYHKIIUH.

OneMeHTapHas KOHBIOHKIMS. JIM3BIOHKTUBHBIE HOpManbHble ¢opmbl (JH®D) u
COBeplIeHHAsl TU3bIOHKTHBHAs HopMaiibHas (popma (CAHD) nornueckoit pyHKIMH.
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OneMeHTapHass u3bIOHKIMSA. KoHBIOKTHBHBIE HOpMaibHBble (opmbr (KH®) wu
COBepILEHHAs KOHbIOKTHBHAsA HopMaibHast popma (CKH®) noruveckoit GpyHKIH.

ANTOPUTMBI TIpUBeNCHHs Jorudeckux Gopmyn sorudeckux ¢yHkimuid k CJHD u
CKH®:1) ¢ wucnonp3oBaHuEM TaOJHIl WCTHHHOCTH; 2) HA OCHOBE SKBHUBAJICHTHBIX
npeoOpa30BaHUIA.

5. Monenu anreOphl JIOTUKH B XUMUYECKON TEXHOJIOTHH.

Mopnenu mnpenctaBieHus HEPOPMAIM30BAHHBIX 3HAHUM B THOPUAHBIX SKCIEPTHBIX
cucremax (I'9C): dpelimbl, mpeanKaThl, IpPEeAUKaTHO-(PPEHMOBBIE MOEIH, ITPaBHiIa IPOYKIIUH.

6. OcHOBHBIC IOHATHUS U OTIPEACTIECHUS TEOPHUH MHOXKECTB.

Onepanuu Haj MHOXKeCTBaMU (0ObEIUHEHME, IEPECEUEHHE, PAa3HOCTh, CHMMETPHYECKAs
pasHoCcTh, oTpulianue). KadecTBeHHble Mojmenu (muarpammbl) Benna-Dinepa. Jlormdeckue
BBICKA3bIBAHUS JJIS ONI€palMil HaJl MHOXKECTBAMH.

3aKoHBI I Ollepaluil HajJ MHOXeCTBaMU. J0Ka3aTenbCTBO CIPABEIIMBOCTH TOXJIECTB
JUIS. MHOKECTB C MCIIOJIb30BaHUEM: - nuarpamm Benna-Ditiepa; - 3aKOHOB Jyisl olepaluid HaJl
JIOTUYECKUMH BBICKA3bIBAHUSAMU; - 3aKOHOB JIJIS1 OTIEpalliid HaJl MHOKECTBaMHU.

AHanoruu s onepanMili HaJ JIOTHYECKMMHU BBICKA3bIBAaHUSIMH M OIEpalUsIMH HaJl
MHOECTBaMHU.

7. OCHOBHBIC TIOHATHS M ONpEAeNeHHs TeopuH rpadoB. MaTpudHOE IMperCTaBICHHE
rpados.

OpueHTHpOBaHHbIE, HEOPUEHTUPOBAHHbIE, CMEIIaHHbIE I'padbl. (OCHOBHBIE 3JEMEHTHI
rpada: ans HEOPUEHTUPOBAHHOTO - pedpo, IeMb, IUKI; Uil OPUSHTHPOBAHHOTO - AYra, MyTh,
KOHTYp, UKJI. OCTOBHOE JI€peBO, paHr rpada.

MatpuuHoe mpejcTaBieHue rpados (IBycTpouHas MaTpuiia Ayr, MaTpulla CMEXHOCTH,
MaTpulla MHIUACHLIUN, IIUKIOMaTH4YecKasi MaTpuia, MaTpUIla OTCEUEHUIN).

I'padbbl  kak TOMOJOTMYECKHE MOJENM PA3JIUYHBIX BHJIOB IOTOKOB XHMHUKO-
TEXHOJOTMYECKUX CHCTEM M Lenedl noctaBok. KpaTkas XapakTepUCTHKA TOIOJIOIMYECKUX
Mojieneit (rpadoB) MaTepualIbHBIX U dHEpreTudeckux nmotTokos XTC.

8. OCHOBHBIE TOHATHS U ONPEICICHHUS] TEOPHH MEPEUNCICHUI POCThHIX rpadoB. 3amada
o HazHaueHusx (30OH).

[Ipocroit nBynonbHbl rpad. IlokpeiTue. MunumanbHoe mnokpsiTHe. [lapocoderanue.
[TomHoe mapocoyeranue. MakcuMmanpHOEe mnapocodyeTaHne. ONTUMaIbHOE MAaKCHUMAIBHOE
napocouetanue. Onopa. MuHuManeHas onopa.

ConepxaTtenbHas M MaTeMaTHyeckass IOCTaHOBKM 3ajaud o HasHaueHusx (30H).
Benrepckuii anroputm pemenns 30H.

9. HepeBbst BapuaHTtoB pemenuid ([IBP) uH)XXeHEepHO-TEXHOJIOTMYECKUX U
OpraHM3al[MOHHO-YIIPaBIeHYECKUX 3a/1a4. MeTo/ bl ynopsigoueHHoro nepedopa Ha /IBP.

IlepcnexkTuBHO-OTCEKatoMmas JeKoMno3uus. JlepeBbs (MMIUITMLKIHOE, SKCIUTUIMIHOE)
BapHaHTOB penieHuil. CTpaTeruu MojaHoro ynopsjaodeHHoro nepedopa Ha JABP («B mmpuny», «B
ryOuHy», «cMellaHHas»). Meron «BeTBel u  rpanury. CrTpaTeruu OrpaHUYEHHOTO
ynopsiioueHHoro nepedopa Ha JIBP («BonHOBasty, «iydeBas», «1yde-BOTHOBAS).

10. ITpon3BOACTBEHHO-3KOHOMUYECKHE M TPAHCIIOPTHBIE CETH.

Cern Iletpy — TONOJIOTMYECKHME MOJENHM  OPraHU3AllMOHHO-TEXHOJOTMYECKOU
skcmtyataiuu X TC U nemnei nocTaBok.

CereBble Tpauku — TOIMOJOTUYECKHUE MOJENIU NPOEKTUPOBAHHUSA, IJIAHUPOBAHUSA U
ynpasieHus aearenbHocTeio X TC u nienei mocTaBok.

Huarpammbl ["aHTTa — mNapajjieNbHO-TIOCIEI0BATENIbHbIE MOJEIN OpraHU3alOHHO-
TEXHOJIOTUYECKOT0 (PYHKIIMOHUPOBAHHS XMMUYECKHX MPOU3BO/ICTB.

4 O0beM yueOHOI TUCHHIJIMHBI

Buj yueOHoii padoThI O0beM AHCHHIUIHHEL
3E Akap. 4. Actp. 4.
O0wmas Tpy10eMKOCTb JMCIUIITHHbI 4 144 108
KonTakTHas pa6oTa — ayANTOPHbIE 3aHATHS: 1,78 64 48
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Jlexuu 0,89 32 24

[TpaxTrueckue 3austus (113) 0,89 32 24

CamocrosiTesibHasi padoTa 1,22 44 33

KoHnTakTHas camocTosiTenbHas padboTa - -

CaMOCTOSTEIBLHOE HU3YUCHUC Ppa3acCiioB AU CLHUITIIMHBL

Bua koHTpOJIA:

IK3aMeH 1,0 36 27
KonrakTHast paboTa — MpOMEKyTOUHAs! aTTECTAIS 0,4 0,3
IToaroToBka K SK3aMeHy. 1,0 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl TUCHMILIIHAHBI
«TeopeTuyeckne 0CHOBBI IHepPropecypcocoeperauux XuMIUKO-TeXHOJIOTHYeCKHX
cucTem»

1 Henp aumcuMmimHbl — (OpMHUPOBAHUE YIIYOJCHHBIX 3HAHUH (DU3UKO-XHMHUYECKOM
CYIIHOCTH IMPOILIECCOB JHEPro- M PecypcocOepeKeHHs MOCISAYIONIMM aHAIM30M pPe3yJIbTaToB;
(GopMupoOBaHHE y CTYICHTOB HAYYHOIO W HMHXXEHEPHOTO IOJAXO/Aa K BOIPOCAM PAalUOHAIBHOTO
UCIIONIb30BaHMSI JHEPro- M MaTepPHAJbHBIX PECYpCOB, B XMMHYECKOW TEXHOJIOTHH, He()TEXUMUU
OMOTEXHOJIOTHH.

2 B pe3yabTaTe H3y4eHH s AU CHUIIMHBI 00Y4AIOLIUIICH T0JI3KEH

Obnadoams ClEeNyIOIUMUA KOMIIETEHIIMSIMU M MHIUKaTOpaMu ux poctwkeHus: YK-1.1,
YK-1.2, [IK-4.1, TIK-4.3, TIK-6.4

3namo:

- kmaccudukammo W OONIyI0 XapakTEPUCTUKY OCHOBHBIX BHJIOB NPHPOJHBIX U
MUHEPATBHBIX PECYpPCOB, UCIIOJIb3yEMbIX B XUMHUUECKUX TEXHOJIOTHUSX;

- KOHIICTIIINHU, IPUHIIMITEI 1 HAYYHBIE OCHOBBI SHEPTOPECYPCOCOCPETAOIINX IKOJIOTHUSCKU
0€30MaCHBIX XUMHUECKUX TEXHOJIOTHH;

- CYIIHOCTb CIOCOOOB OOECHEYeHHUs] DHEPropecypcocOeperkeHUs] B XHUMHUUYECKHX
TEXHOJIOTHSIX M XMMHKO-TEXHOJIOTUYECKIX CHCTEMaX: MHKEHEPHO-TEXHOJOTHYECKUX U (PU3HUKO-
XUMHUYECKUX  CIMOCOOOB  HAWIYYIIETO  HCIOJB30BaHUS  JABWXKYIIEH  CHJIBI  XHUMHKO-
TexHojorndeckux mpoueccoB (XTII), Hanbonee moiaHONW MepepaOOTKU CHIPbs, HAUIYYIIETO
MCIIOJIb30BaHUsl TOIUIMBHO-3HEpreTuueckux pecypcos (TOP), nHawmnyumero ¢(yHKIMOHAIBHO-
CTPYKTYPHOT'O MCIIOJIb30BAHUS aIlllapaToOB U MAIlMH XUMAYECKON TEXHOJIOTUH;

- CYIIIHOCTh OpraHU3AIMOHHO-TEXHUYECKUX METOJIOB " MIPUEMOB
HHEPropecypcocOepeKeHMS;

- CYHIHOCTh METOJOB JIOTUCTHKH PECYpPCOCOEpPEeKeHHS KaK OpraHu3aliOHHO-
ympaBieH4YecKoro ¢akropa obecrneueHus sHepropecypcocOepekeHrs Ha MPOU3BOJCTBAX U
MPEANPUITHIX U B LETISIX TOCTABOK BHICOKAYECTBEHHONM XUMUYECKOM TIPOIYKITHH;

- TIOHSATHS MAaJOOTXOIHBIX, O€30TXOJHBIX U PECYPCOIHEProcOEperarofmx XUMHKO-
TEXHOJIOTHYECKUX CUCTEM;

- OOIIyI0 XapakTEepUCTUKY CMOCOO0OB oOOecredeHrs W TIOBBIIICHHUS HAJCKHOCTH
XUMHUYECKHUX TTPOU3BOJICTB;

- OO0mIyl0 XapaKTEepPUCTUKY aBTOMATHU3WPOBAHHBIX CHCTEM YIPABIEHUS XUMHUKO-
TEXHOJIOTHYECKUMU TIPOILIECCAMH U MPEITPUATHIMH.

Ymems:
- TPUMEHSTh TEOPETUYECKUE OCHOBBI DHEPropecypcocOeperammmx XUMAYECKUX
TEXHOJIOTUN IS pa3paboTku u YIPABICHUS JKCIUTyaTanuen HOBBIX

3HEPropecypcodPPeKTUBHBIX IKOJIOTHUECKN O€30IMaCHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM;

- BBIOMpPATh SKOHOMHYECKU 3((PEeKTHBHBIE CIIOCOOBI, METOJIBI U MPUEMBI 0OeCTIeUeHUS
HHEPropecypcocoOepeskeHusl B XMMUYECKUX TEXHOJIOTUSAX Ul PEKOHCTPYKIIMU M MOJIEPHU3ALUU
JEHCTBYIONIMX MPOU3BOICTB U NPEANPUITUN HEPTEra30XMMUUECKOT0 KOMIUIEKCa,
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- (GopmynupoBaTh (PU3NKO-XUMHUECKYI0O M HHKECHEPHO-TEXHOJOIMUYECKYIO MOCTAHOBKY
3a7a4  ONTHMH3ALMM  [OKa3aTeled  yAeIbHOW MAaTepHaJIoOEMKOCTH M DHEPrOEMKOCTH
JEUCTBYIOIUX XUMUYECKUX ITPOU3BOJCTB U NPEANIPUATUH;

Braoemy:

- METOAOJIOTHEH CHCTEMHOI'O aHajlHu3a OCHOBHBIX CIIOCOOOB, METOJOB M IPUEMOB
o0ecreyeHns: YHEPropecypcocOeperkeHIs] B XUMHUYECKUX TEXHOJOTHIX;

- crnocobamy, MEeToJaMH U IpUeMaMM KOMILIEKCHOM MepepaboTKU MPUPOIHOTO ChIPbS,
SHEPropecypcodPPEeKTUBHOIO  KOMOMHUPOBAHHS ~ PA3IUYHBIX  XMMHUKO-TEXHOJIOTMYECKHX
IPOLIECCOB U NPOM3BOJCTB, OPraHM3ALMU 3aMKHYTOI'O BOJOCHA0XEHUS HAa XHMHUYECKHX
HOPEIIPUATHIX, MUHUMHU3ALUU OTXOJ0B, NPEAOTBPAILEHUSI NIOTEPh U CHUYKEHUS BHIOPOCOB Ha
IPOM3BOJICTBAX U NMPENIPUATUAX HEPTEra30XMMHUYECKOI'0 KOMILJIEKCa.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

BBeaenue

1.0cHOBHBIC MOHATHSI M OINpeJeJIeHUs] TeOpHMH JHepropecypcocdeperaromux
XHMHYECKHX TE€XHOJOTHH.

Kpatkas xapakrepucTka NpupoIHbIX U TEXHOTEHHBIX PECYpCOB HEPTEra30XUMHUYECKOTO
U OHMOXMMHMUYECKOro KOMIUIEKca. OHepropecypcocOepexxeHue Kak BaxkHEHIMi ¢dakTop
o0ecrneyeHrs yCTOMYMBOro COLMATbHO-3KOHOMHYECKOTO Pa3BUTHSL.

ITokazarenu sHepropecypcocoepekeHus, pe3yJIbTaTUBHOCTH U
SHEPTOpecypcodPPEKTUBHOCTH XUMHUYECKHX TEXHOJIOTHHA U XUMHKO-TEXHOJIOTHIYECKUX CHCTEM.
CyIHOCTh CHCTEMHOT0 MOJAX0Aa B XUMUYECKON TEXHOJIOTHH.

Knaccudukanus n obmas xapakTepUCTHKa OCHOBHBIX CIIOCOOOB, METOJIOB, IIPUEMOB H
onepauuil 3HepropecypcocOepekeHuss B XMMHUKO-TEXHOJIOTMYECKHX IpoLeccax M XUMHKO-
TE€XHOJOTMYECKHUX CUCTEMAX.

[loHATHE MAaJOOTXOJHBIX, OE30TXOIHBIX U 3HEPropecypcocOeperaroux XUMHUKO-
TEXHOJIOTUYECKHUX CUCTEM. [IOHITHE XMMUKO-3HEPrO-TEXHOJOTHYECKUX CUCTEM.

2. CucreMHbIH aHAJIM3 OCHOBHBIX CIOCO00B 3Hepropecypcoc0epe:keHusi B
XHMHYECKMX TeXHOJIOTUSIX.

OOmiast  XapakTepUCTHKa CIIOCOOOB M TPUEMOB 3SHEpropecypcocOepexeHus B
XUMHYECKHX TEXHOJIOTUSIX U XUMHUKO-TeXHosornyeckux cucremax (XTC).

Crioco® HamIy4lIero HCMoJNb30BaHUs JBIDKYIIEH CHJIBI XMMHKO-TEXHOJIOTHYECKUX
npoueccos (XTII). Meroab! yBenuueHus koHcTaHThl ckopocTu XTII: yBenuueHue Temneparypsl
B3auMoJIeHCTBYIOIIEH (PU3MKO-XMMHUYECKOH CHUCTEMBI; HCIIOJIb30BaHUE KaTaJlW3aTOPOB IS
IIPOLIECCOB, MPOTEKAIOIINX B KUHETUYECKON 00J1aCTH; YCUJIEHHE NTEPEMEIIMBAaHUS PEarupyonumx
Macc (TypOyau3aliys CUCTEMBbI) B Ipolieccax, JMMUTHPYEMBIX MeK(pa3HbIM MepeHocoM. MeTobl
yBenuueHus: ABkymed cuiasl XTC: yBennyeHHe KOHILIEHTpAalMM B3aMMOJCHCTBYIOIINX
KOMIIOHEHTOB B CBIPBE; YBEJIMUEHHUE JABJICHUS; OTBOJAOM IPOAYKTOB PEAKLUHU U3 PEAKIIMOHHOTO
o0beMa; cMellleHue paBHOBECHS MPU U3MEHEHUU TEMIIEpaTyphl U AaBJICHUS.

Crnoco6 Haubosee monHOM mnepepaboTKU ChIpbsi. OCHOBHBIE METOABI peaTu3aliH
crioco0a HamOoJiee TONHOW MepepabOoTKH CHIPhS: HCIONB30BAHUE pEareHTa B HM30BITKE IO
OTHOLIECHUIO K TEOPETHYECKH HEOOXOAMMOMY KOJIMYECTBY; OpraHU3alus IPOTHBOTOKA
nepepabaTbIBaEMbIX BEILIECTB; CMEIIEHUE PaBHOBECHS MPU OOPATUMBIX PEaKIHsIX; BO3IEHCTBHE
Ha HEXeJaTelbHble MOOOYHBIE pEaKUMH; cTabuiau3anus Haubojee  PalMOHAIBHOTO
(onTuMmanbHOrO) coctosiHus nposeaeHus X T1I; opranu3zanus nocienoBaTeaIbHO-00BOIHBIX, UIIH
OalmacHbIX, W OOpaTHBIX, WIM PEUUKIMYECKUX, TeXHoJornueckux mnotokoB B XTII;
pereHepainysi BCTIOMOTaTENbHBIX HMCXOIHBIX BEIIECTB; peKynepanus MOOOYHBIX MPOAYKTOB M
0oTX0/0B; co3nanue cosMmemeHHslx XTI BBEJICHUE JIONIOJHUTEIIBHOTO BEIECTBA;
MHOTOKpaTHOE BO3/IeiicTBHE Ha (a3bl epepadaThiBa€MbIX BELIECTB.

Crioco® HauIydIIero MCHoJiIb30BaHUS TOIUIMBHO-PHEPTETHUECKUX pecypcoB. OCHOBHBIE
METOJIbl peau3aliy crnocoda HAWIydllero Hcmnoib3oBaHus TOP: BeIOOp onTMManbHOrO BUAA
CBIpbs;  NPUMEHEHHE  BBICOKOO(D(EKTHBHBIX  KaTaJlM3aTOpPOB;  BHIOOp  HampaBJIEHUS
OTHOCHUTEJIbHOTO JBM)KEHUS TEMJI000MEHHBAIOIIMXCS MOTOKOB; ONTUMM3AIMS TeMIepaTypHBIX
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pexumoB s npoedeHuss XTII; pereHepauusi W pekynepamnusi TEIUIOTh; MHOTOKPAaTHOE
UCTIOJIb30BAaHUE TETUIOTHI; COBMEIICHUE TEIUIOBBIX, XUMUYECKUX U MacCOOOMEHHBIX IPOIIECCOB;
npuMeHeHue panuoHanbHbix XTIl BbIgesneHUs TOTOBBIX NPOAYKTOB; Hauboyiee MOIHAS
yTUIM3alKsg BTOPUYHBIX 3HepropecypcoB (BOP); coxpamenue npsmbeix noreps TOP u
MOBBILICHHE HAJISKHOCTH OOOpYIOBaHMS; CHIDKEHHE 3aTpaT »dHEPrud Ha IPOLECCH
W3MEJbYCHUS; CHUKEHUE 3aTpaT DHEPIMM HAa TPAHCIOPTUPOBKY TEXHOJOTMYECKHX I1OTOKOB;
KOMILIEKCHOE HCIIONIb30BaHuEe ChIpbst u TOP; Temmosneprernueckoe koMmOuHupoBanue XTII,
XTC u [Opou3BOJACTB; ONTHUMallbHas OpraHu3alys OSKCIUIyaTallud  3HEPreTUYECKOro
000opyT0oBaHuUs.

Croco6 Hammydmiero (GyHKIMOHATBHO-CTPYKTYPHOTO HCIOJIB30BaHUS aIlllapaTOB H
MalIuH XUMHUYECKON TEXHOJOTUHU. METObl U MPUEMBI PeAIM3allU HAMIYYILIEr0 UCII0JIb30BaHUS
000py/Z0OBaHUsA: YMEHBIIEHUE CONPOTUBICHUN JIMMUTUPYIOLUIMX Macco- M TEIUIONEPEHOC;
YMEHBLIEHUE TUAPABINYECKOTO COMPOTUBIICHU allllapaTOB U MAllUH; CHUKEHUE KHHETUYECKUX
COIIPOTHUBIICHUH /ISl XUMUYECKUX MPEBPAIICHN; KOMOMHUPOBAHUE OJHOTUITHBIX alIapaToB U
y3JI0B; arperatupoBanue (yHKIMI anmapaToB W y3J0B; CO3JaHHE ONTUMAIbHOIO MHKEHEPHO-
anmaparypHoro opopmiienus XTII; co3gaHne ONTUMAIBHBIX TEXHOJOTHICCKUX CBS3CH MEXKITY
oOopynoBanueMm (OaiimacHble U OOpaTHbIE TEXHOJOTHYECKHE IOTOKH); HCKIIOYCHHE
HEPALMOHAIBHBIX MTPOMEXKYTOUHBIX TEXHOJIOIMUECKUX CTaIui, WM ONepauuid, MIpOU3BOJACTBA;
JTUCKPETHO MepHOoJuYecKasi Iojlaya BEIIecTBa B almapar; BbIOOp pexuma (GyHKIHOHUPOBAHUS
XTII (HenpepbIBHBIA, NEPUOANUECKUN, EPUOANYECKO-HETIPEPHIBHBIM WM MOIYHEIPEPhIBHBIN
PEXKHUM); CO3JaHHME COBMEIICHHBIX THOKMX XHMHKO-TexHojormueckux cuctem (XTC) npns
BBIIIYCKa MHOTOACCOPTUMEHTHOU MPOAYKIIMM C NIEPUOJAUYECKUMU U nonyHenpepsiBHBIMA X T1I;
pa3paboTka pacnpeneneHubix uepapxudeckux ACY TII; coznanune kombunupoanubix XTC.

3. Opranu3anOHHO-TeXHUYEeCKHEe CIoco0bl U NMpHeMbl 3HepropecypcocoéepeskeHust
B XHMMHUY€CKHX TEXHOJIOTUsIX.

Crioco® KOMIUIEKCHOW mepepaboTKu  MpUPOIHOTo ChIphsi. CnocoObl M MPHEMBI
KOMOMHHMPOBAHUS Pa3HOOOPA3HBIX XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB M MPOU3BOJICTB.

Crioco6b1 HanboJiee TOJHOW yTWIIM3AIMK BTOPUUYHBIX dHepropecypcoB (BOP). Cnocob
3aMKHYTOT'O BOJJOCHA0KEHHSI XUMUKO-TEXHOJIOIMUYECKUX MPOLIECCOB XUMUUYECKHX MPOU3BO/ICTB.

CriocoObl  oOecriedeHHsI W TIOBBIIIEHHUS HAIEKHOCTH OOOPYAOBaHUS XMMHUYECKUX
npou3BocTB. CrocoObl U IpUEMbl PALlMOHATIBHON KOMIIOHOBKHM O0OpPYIOBAaHUS XMMHUYECKHX,
HedTenepepadaThIBaIOIINX U HEPTEXUMUUECKUX TPOU3BOJICTB.

ABTOMaTH3UPOBAaHHBIE CHCTEMbl KaK MHCTPYMEHTHI OOecledyeHUs pecypcocOepereHus
XUMHYECKHUX IIPOU3BOCTB.

4. Pe:xxuMHO-IapaMeTpu4ecKHe PHEMBbI M ONlepaliu dHepropecypcocoepexeHus.

OnTumuzanusi 3HAUE€HUH KOHUEHTPAalMW pearupyrolux BelIeCTB;, ONTUMH3ALUS
3HaYeHUH NapaMeTpoB XHMMHUKO-TexHonorndeckux mnpoueccoB (XTII) — temmeparypsl u
JABJICHUSI; CMEUIEHHE COCTOsiHUS paBHOBecus oOpatumbix XTIl B jxemaemMoM HamnpaBleHUU;
M3MEHEHHE MEXaHU3Ma XHMUYECKUX IPEBPAIICHHUN; MCIOJIb30BaHUE OJHOIO M3 PEarcHTOB B
M30bITKE; MPUMEHEHNE BBICOKOAKTUBHBIX M CEJIEKTHBHBIX KaTaJU3aTOPOB; U3MEHEHHE CKOPOCTH
IBIDKEeHUS (a3 mepepabaThiBaeMbIX BELIECTB; YBEIHUYEHHE IMOBEPXHOCTH CONPHUKOCHOBEHUS
nepepadaTbIBaeMbIX BEIIECTB; W3MEHEHHE HaIpaBJIEHUS JIBUKCHUS MTOTOKOB
B3aMMOJEHCTBYIOLINX BELIECTB; BOJI JIOTIOJTHUTEIIbHBIX BELIECTB-MHUIINATOPOB,
MPOMEXKYTOUHBIX  TEIJIOHOCUTENIEH, IOBEPXHOCTHO-AaKTUBHBIX BEILECTB, PacTBOPUTEIEH,
pa3eNsIouX areHTOB; U3MEHEHUE YHcia IepepabaThiBaeéMbIX BEUIECTB (BBOJ MHEPTHBIX ra30B
WM TBEPJBIX TeJl, K3MEHEHHE arperaTHOr0 COCTOSIHUSI OJIHOTO M3 MepepadaThiBa€MbIX BELIECTB
IyT€M KOHIECHCALUY I NCIIAPEHUs, KpUCTAIUIM3ALUS OJJHOTO U3 MPOJIYKTOB PEAKLIUN).

5. NHkeHepHO-TEXHOJIOTHYeCKHe IPHeMbl U Ollepalluy JHepropecypcocoepeskeHusl.

CoBMelnieHHE pa3IMYHBIX IPOLECCOB XMMHMUYECKONM TEXHOJOIMM B OJHOM arrapare
(pa3mUYHBIX XMMHMYECKHUX IPOLIECCOB, XUMHUYECKUX U MacCOOOMEHHBIX, XUMHUYECKUX H
TETMIO0OMEHHBIX MPOLIECCOB); AUCKPETHO-TIEpeoAnYecKas 1mojiaya MOTOKOB MepepadaThiBaeéMbIX
BEIIeCTB B anmapar (mepuoaudyeckas IMojada IOTOKOB BEIIECTB, HAJI0KEHHE BHEIIHUX
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nmyJabcaluii Ha a3kl U MOTOKHM BELIECTB, UCIOIb30BaHNE TYPOYJIEHTHBIX MyJIbCALUN); CO3aHUE
BHEIIHUX »Hepreruyeckux BozaerctBuil Ha XTIl (2MeKTpUUEeCKMX M MAarHUTHBIX TOJEH,
paivallMOHHOTO W JIa3€pPHOTO U3IY4YEHHi); MNPUMEHEHHE BHEIIHUX IEePEMEIINBAIOIINX
YCTPOMCTB; pereHepanus U peKylepanus BTOPUYHBIX MaTEPHAIbHBIX PECYpPCOB; CO3JaHUE
paloHaIbHBIX TEXHOJIIOTHYECKUX cBsi3el Mexay annapatamu X TC (GaiimacHble, napajsieibHbIe
1 oOpaTHBIE TEXHOJIOTUYECKUE TIOTOKM BEHIECTBA M SHEPTUH); UCKIIOYCHHE MPOMEKYTOUHBIX
TEXHOJIOTHYECKUX CTAJIUN 1 OTIEPAIIMiA; COTJIacCOBaHKE peXUMOB (pyHKIoHupoBaHus X T1I.

6. AnmapaTHO-KOHCTPYKTHBHbIE NPUEMbI U ONlePALIH YJHEPropecypcochepekeHusl.

Coznanue palyOHANBHBIX KOHCTPYKIUMH anmaparoB (BbIOOp reoMeTpuyeckoil (GhopMbl
y3JI0OB M JeTaliell ammapaTa, B YacTHOCTH, EIMHMI[ MacCOIEpPeHOca; BBIOOpP MaTepuaa
KOHCTPYKIUI); OINpeaeseHre ONTHUMAbHBIX Pa3MEpoB amnmnapara; U3MEHEHHE CXEM JIBHKCHUS
nepepabaTblBaeMBIX  BEIIECTB;  CO3JaHME  MHOTOKPAaTHOTO  BO3MCHCTBUS  HA a3kl
nepepabaTbIiBacMbIX BEIIECTB (IIPOAOJIBHOE W MOMEPEUYHOE CEKIIMOHWPOBAHUE, pACIpe/ieieHHe
¢a3 mo BBICOTE ammapara, MHOTOKpaTHas KOHBepcusi (a3 M Jp.); UCIOJIBb30BaHUE SHEPTUU
KOHTaKkTupyoumx ¢a3 (typOynu3zauuss U coyJapeHue IIOTOKOB, 3akpyuuBaHue a3,
TPaHCHOPTHPOBAaHUE OJHOW (a3bl JOpyroil ¢as3oil, B3aMMHOE PKEKTHPOBAHUE U JIp.);
COBMEIIIEHUE OTJIEIbHBIX Y3JIOB U ammapaTtoB (KOMOWHUPOBAaHWE OJHOTHUIIHBIX AalmapaToB U
y3JIOB, arperupoBaHre (YHKUUN anmapaToB H  y3J0B); MOJAYJIBHOE KOHCTPYHPOBAaHHUE
MHOTO(YHKIIMOHATBHBIX aIllapaToB.

7. Meronojorusi  pa3padoTku  3Hepropecypcocéeperalommx  3KO0JOTHYeCKH
0e30MaCHBIX XUHMHUKO-TeXHOJIOTHYECKUX CHCTEM.

CyIIHOCTh U OCHOBHBIE 3Tallbl METOJOJOTUU Pa3pabOTKU 3HEPropecypcocOEeperaommx
9KOJIOTHYECKH O€30MaCHBIX XUMHUKO-TEXHOJIOTUYECKHX CUCTEM.

[TepenoBsie HaIpaBJICHUs pa3BUTHS METOI0JIOTUH pa3paboTKu
SHEPropecypcocOeperarumx XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

Hcnonb30BaHNE TPUHLUIOB <3EIECHON» XHUMHUH, «3€JIICHOW» TEXHUKH U «3EIICHOW»
JIOTUCTHKY JJIsl pa3paboTku sHepropecypcodpPekTuBHbIX sKonorudecku o6e3omnacHeix XTC.

8. Crpareruss MMHMMH3AallUM OTXOJA0B B XHMHUYECKHX TEXHOJOTHSIX M XMMHKO-
TEeXHOJOTHYeCKHX CHCTeMAaX.

CyImIHOCTh KOHIIENIMU U CTPATETUd MUHUMU3AIIUU OTXO/I0B.

TexHonornueckue M OPraHU3ANMOHHO-TEXHHYECKHE CIMOCOOB MUHUMHU3ALUU OTXOJIOB
npu JKcryaranuu  pecypcocoeperapommx XTC. VYMmeHbllleHHE OTXOAOB MPU TPYTHOCTSIX
OpraHu3ali PEUUPKYISAIUNA TEXHOJOTUYECKUX MOTOKOB (YBEIMYEHUE CTENEHU MPEBPALICHUS
JUIsL HEOOpaTUMBIX U 0OpaTUMBIX peaklUii); yMEHbILIEHUE OTXO0B OT MEPBUYHBIX (OCHOBHBIX) U
MHOT'O3TaIlHbIX PEAKIMI; YMEHBIIEHHE OTXOJ0B 3a CUET IPUMECEHN B MMOTOKAX PEareHTOB MyTeM
WCIIOJIb30BAHUS OTXO/I0B TOOOYHBIX MTPOYKTOB; YMEHBIIIEHHUE OTXO/I0B KaTaIU3aTOPOB.

CrnocoObl MUHUMH3ALUKA OTXOJIOB B CHCTEMaX pa3AeleHUs MHOTOKOMIIOHEHTHBIX
cMecell M cucTteMax perUpKYISIUN: HEMOCPEICTBEHHOE PELUPKYIMPOBAHUE TTOTOKOB OTXO/IOB;
OYMCTKA I[IOTOKA IHUTAHMS; YCTPAHEHHE BCIIOMOTATEIbHBIX BELIECTB, HCIOIB3YIOLIUXCS B
npoueccax pasJeieHHs; HCIOJIb30BAHUE JOMOJHUTENIbHBIX IPOLECCOB pPa3/eieHHUs] MOTOKOB
OTXOJIOB ISl IOCTHKEHHUSI BBICOKOW CTENEHU PEKyIepalru; UCIOIb30BaHUE JOMOIHUTEIbHBIX
peaKIuii 17151 JOCTHXKEHUS BBICOKOW CTENIEHU PEKYIEpaIIHH.

Knaccudukanus TeXHOIOTUYECKUX CITOCOOOB 00pabOTKU OTXOJIOB U OYUCTKU BBIOPOCOB
B XTC. Knaccudukarust TEXHOJIOTHYECKUX CIIOCOOOB U amnmapaToB OYHMCTKH Ta30BBIX BHIOPOCOB
OT TBEpPIBIX YACTHUIl: TMBUICYIOBUTENIM, HWHEPTHBIE CEMapaTophbl, LHUKIOHBL, CKpyOOepHl,
MEIIOYHbIE PUITBTPHI, DIEKTPOCTATUIECKUE OCATUTEIIH.

Kparkas xapakrepucTuka XMMHUKO-TEXHOJIOTMYECKUX TMPOIECCOB U aIapaTOB OYUCTKU
razoo0pa3HbBIX BBIOPOCOB: KOHJIEHcaIus, abcopOmus, anacopOrus, ¢akeTbHOe CKUTAHUE;
CXKUTAHHUE.

Knaccudukanmsi TeXHOIOTHMYECKUX MPOIECCOB U anmnapaToB OYUCTKHA BOJHBIX CTOKOB:
NepBUYHAs, BTOpUYHAS (OMOJOTHYecKas) U OKOHYATelIbHAsl OUMCTKA.

9. O0masi XapaKTepUCTUKA METO/10B JIOTHCTHKH KaK HHCTPYMEHTOB JKOHOMHYECKH
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3¢ ekTUBHOr0 ynpaBjeHUS JHepropecypcocoepe:keHMeM Ha  MPOU3BOACTBAX U
npeanpusiTusix.

OcHOBHbIE TOHATUSL JIOTUCTUKU; OOBEKTHI, MpPEIMEThl U CPEACTBA JIOTHMCTHUKH.
XUMUYECKUE TIPOU3BOACTBA U MIPEANPHUITHS KaK CICIHATBHBIA KJIACC 00BEKTOB JIOTUCTUKHU.

Kpatkas xapakTepucTika METO/10B JOTUCTUKHU pPecypcocOepeKeHusl:

METOAbl ONTHUMAJIBHOTO IUIAHUPOBAHUS W  YIPABJICHHS TOBapHO-MaTE€pUATIBLHBIMU
3aracaMu IPOU3BOJICTB U MPEANPUATUIN; METObl ONTUMAIBLHOTO IJIAHUPOBAHUS U YIIPABJICHUS
NOTPEOHOCTSIMU B MaTepuaiax, cbipbe 1 TOP npu nmponsBoCTBE NPOAYKLINN;

METOJIbl ONTUMAIBHOTO BOAOINOTPEOICHUS HA MPOU3BOACTBE, MUHUMHU3ALUU CTOYHBIX
BOJl W OpraHM3allid 3aMKHYTOTO BOJ000OpOTa; METONbl IUIAHHUPOBAHUS MOTPEOHOCTH
MaTepuasoB, IUIAHUPOBAHUS IPOU3BOJICTBEHHBIX PECYpCOB, IUIAHUPOBAHUSA  PECYpPCOB
NPEANPUITHH, IJTAHUPOBAHUS PACTIPEICICHUS TPOTYKIUH.

METOJIbl  aBTOMAaTU3UPOBAHHON JIOTHCTUYECKOM MOJAEPKKH IKMU3HEHHOTO IHKJIA
XUMHUYECKON MPOIYKIIMH U XUMHUECKUX TexHonoruit (meroasl CALS-TexHnomoruii).

10. «3esieHasn» JIOTHCTHKA KaK OPraHU3alMOHHO-YNpPaBJIeHYeCKUil (axTop
NOBBILIEHUS  JHepropecypcodPeKTHUBHOCTH M JKOJOTMYeCKOH  0e30MacHOCTH
npeanpusiTuii He)re-ra30XMMHYECKOr0 KOMILJIEKCa.

OO01as xapakTepUCTHKA IPUHILIUIIOB «3€JIeH0» XuMUU. OCHOBHBIE METO/bI U CTPATEruU
«3eNIeHoI» JOrucTUKU. QDOUINKO-XMUMUYECKHE ¢ JIOTUCTHMYECKHE KOHIICTIIUUA pPa3pabOTKH
IHEPropecypcocOEperaromx  AKOJOTHYECKH  OC30MACHBIX  TEXHOJOTHH  MepepaboTKu
MPOMBIIIJICHHBIX OTXOOB.

KommekcHass metofosnorusi pa3pabOTKH 3HEPropecypcocOEeperarmomux 3K0JI0TnYeCKU
0e30MacHbIX TEXHOJIOTUH TMepepadOTKM MPOMBIIUICHHBIX OTXOJOB C  HCIIOJb30BAaHHEM
MIPUHITUTIOB «3EJICHOM) JIOTUCTUKH.

4 O0beM yueOHOM TUCIUTLINH.

Buj yueOHoii pa6oThI Obmem uenIHHbE
3E Akaj. 4. AcTp. 4.

O0u1asi TPy10€eMKOCTb 1M CHUIITTUHbI 4 144 108
KonTakTHas pa6ora — ayANTOPHbIE 3aHATHS: 1,78 64 48
Jlexmu 0,89 32 24
[TpakTrueckue 3austus (I113) 0,89 32 24
CamocrosiTesqibHas padora 1,22 44 33
KonTakTHast caMmocTosiTebHas paboTa - -
[ToaroroBka u HanucaHue KypcoBOil paboThI 0.61 29 16.5
CamocTosTeNnbHOe N3yUeHUE PA3/IeIIOB IUCIUTIITNHBI 0.61 22 165
Bua koHTpoJIs:
IK3aMeH 1,0 36 27
KonrtakTHast paboTa — MpOMeKyTOUHAsI aTTECTAIUS 10 0,4 0,3
IToaroToBka K SK3aMeHY. ' 35,6 26,7
Buj uToroBoro KOHTpoOJIs: JK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl 1M CHUTITHHBI
«JlorucTuka 3Hepropecypcocéeperaomux XuMu4eCKuX Mpon3BOACTB

1 Heab AWMCUMIVIMHBI - TPHOOpPETEHHE CTYACHTAMH TEOPETHMUYECKHX 3HAaHUM U
MPAKTUYECKUX HABBIKOB B 00JIACTH JIOTUCTHKHU PECYPCOIHEProcOepexeH s ISl perieHusl 3a1a4
MOBBIILIEHUST PECYPCOAHEPTOd(PPEKTUBHOCTH U HKOJOTHUECKOM O€301MacHOCTH MPEeANpHUITUN U
Heneil mocTaBoK XMMHUECKUX, HeTernepepadaThIBalOIIUX U HEPTEXUMUUECKUX MPeANPUATHHIA
(tastee: XUMHUYECKUX MPEIIPUSATHI).

2 B pe3yabTare u3yYeHHs: JUCHHUIIIMHBI 00YYAKOIIMiCS 10JIKEH:

Obnadame CleaylONMMU KOMIIETEHIMSMH M MHIUKaTopamMu uX gocTwkenus: YK-1.1,
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[1K-5.1, [IK-5.2, TIK-5.3.

3HaTh:

- OCHOBBI TEOpUHM M METOJOJIOTMHM JIOTUCTHKH KaK HayKd U OpraHu3alrdOHHO-
YIPaBJICHUYECKOU J1eATENbHOCTH;

- OCHOBHBIE TIOHSTHS JIOTUCTUKU: JIOTUCTHUECKHUE DIIEMEHThl U  3BEHbA,
JIOTUCTUYECKAs] 1eMb, JIOTUCTUYECKAas CHCTeMa, JIOTUCTMYECKUN KaHajl, JIOTMCTHYeCKas
orepanus, JOTUCTHUUECKUN MpoIlecc, JIoTUCTUYecKass (yHKUWSA, (QYHKIHMOHAIbHBIE OOJIACTH
JIOTUCTUKH; KOHUEMIHUIO UHTETPUPOBAHHOM JIOTUCTUKHI

- OCHOBHBIE JIOTHCTHYECKHE (PYHKIMHU (MaTepHaIbHO-TEXHUYECKOE CHa0XeHHe,
CKJIaJUPOBaHUE, TPAHCIIOPTHUPOBAHUE, MPOU3BOACTBO M paCHpEIesieHHE) M JIOTHCTHYECKUE
Ou3HEC-TIpOIIeCcChl B JIOTUCTHMYECKUX CHUCTEMaX PECypCOdHEProcOeperarommx 3KOJI0THUYeCKH
0e30MacHbIX XUMUYECKUX MPEANPUATHIA;

- OCHOBHBIE KOHIEHINH u BaKHei1Ine HaIpaBIICHUS JIOTUCTUKHU
pecypcosHeprocoepexeHus («3e1eH0» JOTUCTUKH);

- COBpPEMEHHbIC KOHIICMIIMH TIOBBIIIEHUS JKOHOMHUYECKOH 3(PPEeKTUBHOCTH,
MOKa3aTeJiel PECYpPCOIHEProCOCPEKEHUSI U DKOJIOTMYECKOM O€30MacHOCTH  XUMHUYECKUX
MPEINPUATHIA Ha OCHOBE UCTOJIb30BaHUS CIIOCOO0B MUHUMH3AIUN OTXOIOB;

- pOJIb JIOTUCTUKH PECYPCOIHEProcOEepPeKEHUsI KaK Ba)XHOTO OPraHU3alMOHHO-
yIpaBiIeHUYEeCKOro (¢akTopa TOBBIMICHUS JHepropecypcodHeKTUBHOCTH, HSKOJIOTHUECKOMN
0€30MacHOCTH M KOHKYPEHTOCIIOCOOHOCTH XUMUYECKUX MPEINPUATAN U UX I[EeNeH TOCTaBOK;

- MOKa3aTel SKOHOMHYECKOH 3(P(HEKTUBHOCTH PecypCodHEprocoOeperarommx
XUMUYECKUX TPEANpUATAA W Tened TMOCTaBOK MPOAYKIIMH, TPOU3BOJMMON Ha O3THUX
OPEIPUITHSIX;

Ymern:

- - QHAJIM3UPOBATh U CUCTEMATU3HPOBATh 3HAHMS B 00JACTU COBPEMEHHOM TEOpUU
Y TIPAKTUKH JIOTUCTUKU KaK HAyKH U MPEIIPUHUMATEIECKON e TeIbHOCTH;

- AQHAJIM3UPOBATH MPOLECCHl B MPOU3BOICTBEHHBIX M KOMMEPUYECKHUX CHUCTEMax C
MPUMEHEHUEM JIOTUCTUYECKUX METO/IOB;

- BBISIBJIAITh HEJOCTATKU COBPEMEHHOM MPAKTUKU YIPAaBICHUS MPEANPUATUIMU KaK
HKOJIOTO-COIUATTEHO-DKOHOMHUUYECKUMHU CUCTEMAMU, UCXO/I U3 MPUHITUIIOB «3EJICHOM» XUMHUHU U
«3EJICHOI» JTOTHUCTUKH (JJOTUCTHKHU PECypCOIHEPTOCOePEKEHHUS );

- MPUMEHSATh METOABl M CIOCOOBI JIOTUCTUKH PECYPCOIHEPTOCOEpeKEHUs It
pa3paboTKu pelIeHui MO YIPaBICHUIO MOTPEOHOCTSIMU B MaTEpPHANBHBIX M DHEPreTHYECKHX
pecypcax mpeanpusTuid, pa3IudHbIMA (OpPMaMH JTIOTUCTUUECKONW KOOPAWHAIIMKA U O0BEIUHEHUHN
OPEeNNpUsITHA i1 Pa3pabOTKH KOHKYPEHTOCIOCOOHBIX JIOTHCTUYECKUX CHUCTEM U Ilerei
MOCTaBOK;

- BBISIBJIAITh UCTOYHUKHA BO3HUKHOBEHHUSI OTXOJOB BO BCEX 3BEHBSAX JOTUCTUUYECKOM
nenu (BKIIOYAss OTXOAbl TOTPEOJEHUs) W OCYIMECTBIATH A((PEKTUBHOE JIOTUCTUYECKOE
YIpaBJI€HUE OTXOAOMOTOKAMHU C LIENbI0 MX MUHUMHU3AIMK Ha OCHOBE aHAJIM3a TEXHOTEHHOTO U
JIOTUCTUYECKOTO TeHEe3Wca OTXOJIOB M TMPUMEHEHHUS HAWIYYIIUX JOCTYIMHBIX WHXXEHEPHBIX W
JIOTUCTUYECKHUX TEXHOJOTUM.

Baaners:

- - TIOHUMaHUEM POJH JIOTUCTUKHA B PELICHUH MPOOJIEM YCTOWYHBOTO Pa3BUTHS U
MOBBINICHHUS] KOHKYPEHTOCITOCOOHOCTH MPOMBIIIJIEHHBIX TPEANPUATAN U MMPOU3BOIUMON HA HUX
IPOIYKLIHH;

- HaBBIKAMH CaMOCTOSITEIBHOTO TTPUOOPETEHUST HOBBIX 3HAHUN B 00JACTH TEOPHH
JIOTUCTUKHU ¥ METOJIOJIOTHH JIOTUCTUYECKOTO YIIPaBICHUS;

- COBPEMEHHBIMH JIOTUCTUYECKUMU CTPATETHsIMU OpPraHU3allid W YIPABJICHHS
NPEeIPUHUMATEIILCKON  IEATENBHOCTRIO I pa3padOTKH  ONTHUMAIbHBIX JIOTHCTUYECKUX
pPEIICHU TIO0 YIPaBJICHUIO TMOTPEOHOCTAMH B MaTEPHAIBHBIX W DHEPreTHYECKHX pecypcax
OPEINpUATHA, pa3IUYHBIMH  (OpMaMHU  JIOTHCTHYECKON KOOpAMHALMA U OObEeIUHEHHIA
OPEANPUITHA 11 pa3pabOTKM KOHKYPEHTOCTIOCOOHBIX JIOTUCTUYECKHX CHCTEM U  IeTei

117



MOCTAaBOK;

- COBPEMEHHBIMH METOJaMHU JIOTUCTUYECKOIO YIPABICHUS] ONTHUMM3ALMEN BCEX
BUJIOB JIOTHCTMYECKUX IOTOKOB: MAaTEpUAIbHBIX (BKJIIOYas OTXOJOMOTOKH IPOU3BOJICTBA,
pacripesiesieHus: ¥ MOTPeOICHUsT XUMUYECKOHN MPOAYKIINH ), THPOPMAITMOHHBIX U JCHEKHBIX;

- COBPEMEHHBIMM METOJIaMU OLIGHKH KauecTBa JABM)KCHHUS U HCIOJIb30BaHUS
OTpaHMYEHHBIX  pPECypcoB  MpEANpUATHs  HAa  OCHOBE  IPHUHIMIOB  JIOTMCTUKHU
pecypcosHeprocOepeKeHus;

- KOMIUIEKCHOW ~ METOJOJIOTHEe  pa3palOoTKu  pecypcodHeprocOeperarommx
9KOJIOTHYECKH Oe30MacHBIX TEXHOJIOTHH IMepepaOOTKH MPOMBIIUICHHBIX OTXOJO0B Ha OCHOBE
IIPUHIIUIIOB «3€JIEHOM» JIOTUCTUKH.

3. Kpartkoe cogep:xanue JUCUMILIIMHbI.

Mopayas 1. CymHocTs M MeTOAbI JOTMCTHKH KAaK HAaYKH M BHAa KOMILJIEKCHOM
NpeanpUuHIMATEIbCKOI 1esiTeIbHOCTH.

OcHOBHbIE TIOHATHS M METOJbl JIOTUCTUKM KakK HayKd U BUJAa KOMIUIEKCHOMN
OpPraHU3aI[MOHHO-YIIPABIEHYECKOW  JIEATENbHOCTH 1O  IJIAHUPOBAHUIO,  peau3allui,
KOOpJAWHAIMK, KOHTPOJIIO ¥ YIPABJICHUIO JBIKEHHEM MAaTepPHaJbHBIX, (UHAHCOBBIX U
WH(OPMALIMOHHBIX TOTOKOB Ha BCEX OINEpalusX MaTepUaTbHO-TEXHHUYECKOTO CHaOKeHus,
IPOU3BOJICTBA, XPAHEHUS, TPAHCIOPTUPOBAHUS U PACHpPENEICHHUS] BBICOKOKAUE€CTBEHHOM
HAyYKOEMKOH MPOAYKIIUH, TOCTABIAEMOIl B TpeOyeMoe MecTo, B Tpebyemoe Bpems, TpeOyeMoMy
MOKYIIaTeIl0 C ONTUMAaJbHBIMU 0OIMMHU 3arpatamu. Kpurtepuil ypoBHS 0O0CIyKHBaHUS
koHeuHoro norpedurens 7 «T» (7 «Rights»). Ponb (dakropoB Bpemenu u Mecta. KoHmemus
MHTETPUPOBAHHOM JIOTUCTHUKHU.

OOBbeKThl, MPeIMEeThl, CPEICTBA U METO/bI JOTUCTHKU Kak Hayku. [IpemmMer u oObeKThI
U CCJIEIOBAHMUS IIPOMBILIIEHHON JIOTUCTHKH. OcoOenHoctu XUMUYECKUX,
HehmenepepadamovlearOWux u Hepmexumuueckux npeonpusmuil (oanee: XumudeckKux
npeonpuamuii) Kaxk CeualbHOTO Kiacca 00BbEKTOB MPOMBILIUIEHHOMN JIOTUCTHKU.

[TonsTHs «IlorucTuyeckasi Iemb, WIM LEMb MOCTAaBOK», U <JIOTUCTHYECKAs CUCTEMay.
3BEHbSI JIOTUCTMYECKOM Lenmu. XapakTepUCTUKAa OCHOBHBIX BHJOB JESTEIBHOCTH H
JOJDKHOCTHBIX ~ 00s3aHHOCTeH  creruanucra Jioructa. OCHOBHbIE BHJBI  JIOTUCTHYECKOMN
JeATeTbHOCTH (JlorucTrueckue ¢yHkuun). OOmme CBEACHUS O METOJaX JIOTHCTHYECKOTO
yIpaBJIEHUS] MaTepHaJbHO-TEXHUUECKUM CHA0K€HHEM; OCHOBHbIE (YHKIHMU JIOTMCTUKU
IIPOU3BOJICTBA, CKJIAJCKOW M TPAHCHOPTHOW JIOTMCTUKH, JIOTUCTUKH pacnpeaeneHusi. OCHOBHBIE
byHKIIMM ~ MHPOPMAIIMOHHON  JIOTUCTUKU; HH(OPMAIMOHHO-BHIYMCIUTENBHBIE  CHCTEMBI
MJIAaHUPOBAHUS U yIpaBlieHUs Jjoructudeckon nesrenbHocThio (MBC-ITY-JIJ]). Mertoast
JIOTUCTUYECKOTO YIpPaBJICHUS 3alacaMM, YIPABJICHUS 3aKa3aMH. YIIpaBJI€HUE 3aTpaTami,
CTPYKTypa U METOAMKH aHaJIM3a JOTUCTUUECKUX 3aTpaT U 3aTpaT-NoTepPh.

OprannzannoHHO-(pyHKIMOHANBHAs CcTpykTypa (OPC) nenel MoOCTaBOK XUMHYECKUX
npennpustuii. Ilondarue  nmoructuyeckoi  MHQpPAcTpyKTypbl. [IpuHIMOBI  mpoOIECCHO-
CTpyKTypHOro  mpoektupoBanuss O®PC  pecypcosHeprocOeperaommx  3KOJIOTHUECKH
0€30MacHbIX, WJIN <GEJEHBIX», JOTUCTUYECKHMX CHCTEM U «3€JE€HbIX» IeNel I0CTaBOK
XUMHUYECKHX Mpeanpustuii. TunoBble OpraHm3alMmoHHO-()YHKIIMOHAIBHBIE CTPYKTYPBI CIIYXO
JIOTUCTHKY M JIOTUCTUYECKUX CUCTEM U LeNeil MOCTaBoOK.

OKOHOMHMYECKHE KOMIIPOMHUCCHI B JIOTHCTUYECKOM JEATEIBHOCTH KaK METOAOJOTHS
MOKMCKa ONTHUMAJbHBIX JIOTUCTHMUECKHUX pelleHud B Iensx noctaBok. Kmaccudukauusa u
CTPYKTYpa JIOrucTHUecKux 3arpar. Onenka 3((eKTUBHOCTH LieTiel MOCTaBOK: KaueCTBEHHBIE U
KOJIMUECTBEHHbIE TTOKA3aTEIH.

Mopnyas 2. OCHOBHBIC JIOTHCTHYECKHE CTpaTeruu (CTaHAApPThI) OPraHU3alvu U
ylpaBJ/ieHHsl NPeANPUHUMATE]bCKOMH 1eATeJbHOCTHIO.

Kparkas xapakTepucTiKa U Ha3HAYEHUE OCHOBHBIX MUKPOJOTUCTUYECKUX KOHLIECTILIMA 1
CTpaTeruil (CTaHIapTOB) OpPraHU3allUU U YIPaBIEHUS MPEIIPUHUMATEIbCKON JesITebHOCTbIO:
KOHIICTIIIUST «TOYHO B Cpok» («Just-in-time» - «JIT»); «TsHymMe» JOTHCTUYECKUE CHUCTEMBI
(«Pull Systemsy), «Kan6an», 00001IeHHasT KOHIICTIIHSI [UTAHKPOBaHHsI MOTPEOHOCTEH/pecypcoB
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(«Requirements/Resourse Planning» —« RP») «roskaromue» Jorucrudeckue cuctemsl («Push
Systemsy), manupoBanue notpedHocTel B Matepuanax (Material Requirements Planning -
MRP-I), mnanupoBanue mnpou3BoACTBEHHBIX pecypcoB (Manufacturing Resourse Planning -
MRP-I1), OntumusanuonHass Mpou3BojacTBeHHas TexHojorus (Optimised production
technology, OPT) — «M3pamnsckuii KanOan»;, mIaHHpOBaHHE PECYPCOB MPEANPUATHS
(Enterprise Resource Planning - ERP); ucnonHuTenbHbIE NPOU3BOJCTBEHHBIC CHUCTEMBI
(Manufacturing Execution System — MES); mranupoBaHie MOTpeOHOCTEH pacrpeaeieHus
(Distribution Requirements Planning — DRP). Cuctema sinoHckoro MenempxkMenTa «Kaimasen»
(moctosiuble ynyuiieHus). CyTh cTpaterun «bepexinBOro mpou3BOJCTBA»; MOHATHA MU,
muri, muda (mpoueccei-niotepu). «CrpoiiHoe» mnpousBoacTBo (Lean production - LP);
ctparerusi «lllects curm». CrpaTerus opraHu3alldd W yOpaBieHUs HensMu nocraBok SCM
(Supply Chain Management).

VYrpapiieHus HensMU MOCTaBOK XUMHUYECKOM MPOIYKIIMN Ha MPEANpPUATUU-TIOTpeOuTene
HAa OCHOBE cCTpaTeruu «moiieBoro pasaencaus npuobumm» (koHuenuu «WIN-WIN» «Mos
npuObslb — TBos mpubbuIb»). Ilpoekt FOHUJIO (OOH 1o mpOMBIIUICHHOMY pPa3BUTHIO)
«XUMMHYECKHM  JIM3UHI».  XUMHYECKMA  JIM3UHT  KAK  WMHCTPYMEHT  IOBBILICHUS
pecypcosHeprocOepeskeHus u 3k03()PEeKTUBHOCTHU ENel MOCTaBOK XUMUYECKUX MPEITPHUSITHIA.

Moayabs 3. PecypcosneproddpekTuBHOCTL M JKoJorudeckasi 3¢ ¢peKTHBHOCTH
(3x03 ¢ PeKTUBHOCTH) MPOU3BOJACTB M LeNei MOCTABOK XUMUYECKUX NPeaNpUusATHA.

[Tpon3BoicTBa XUMHUYESCKUX TPEIIPUIATAN KaK CIIOKHBIE XUMHKO-TEXHOJIOTHYCCKUE U
xuMHKo-3Heprotexnonorndeckue  cucrembl (XTC u  XOTC).  Texuomoruyeckas,
HYKOHOMHYECKAsi, COIUaibHas (P(PEKTUBHOCTh MPOM3BOJCTBA M WX KOJMYECTBEHHBIC OIEHKH.
[TonsiTust «pecypcocOepeskeHue», «IHEProcOepesKeHUE», «PECYPCOEMKOCThY, «IHEPTrOEMKOCTh,
«pecypcodneprodpHeKTuBHOCTE», «3K03(D(HeKTUBHOCTE». OCHOBHBIE (PU3HKO-XMMHUYECKHE,
HMHKEHEPHO-TEXHOJOTHYECKHE u OpraHU3aI[IOHHO-YIIPABICHYECKUE CHOCOOBI
pecypcosHeprocOepekeHrs Ha MPOU3BOICTBAX XUMUYECKHUX TPEATIPHITHH.

[lonsTe aHamM3a ¥ CHHTE3a PECYPCOIHEProcOEperaroniux  BbICOKOHAIEKHBIX
skosiornyecku Oe3omacHpix XTC, XOTC u wnemeil MOCTaBOK XMMHUYECKUX MPEANPHUSATHI.
MeTtoonorusi CTpYKTYpHOro aHanu3a W mpoektupoBanust SADT— (Structured Analysis &
Design Technique (IDEFO-meromonorus). Pa3zpaboTka I0THKO-HH(GOPMAIIMOHHBIX MOJIEIeH
JIOTUCTHYECKUX OM3Hec-TpoIleccoB, pa3paboTaHHblXx Ha ocHoBe |IDEFO-meTomonorum.
[ToBbIIeHNE KOHKYPEHTHOCTIOCOOHOCTH MPOCKTHUPYEMBIX M PEKOHCTPYUPYEMBIX IPEAPUATHIA
Ha OCHOBE COBMECTHOI'O CHHTE3a PeCypCcorHeprodPpPpekTUBHBIX IKoIorndyecku 6e3onacHbix XTC
IIPOM3BOJICTBA M IEMNEH MOCTaBOK XUMHUYECKOW MPOIYKIMU C HUCHOJIB30BAHUEM COBPEMEHHBIX
MeTOJIOB aHanm3a M cuHTe3a XTC, MPUHIUIOB «3EICHON» XUMHH U «3EJICHOI» JIOTUCTUKH
(JIOTUCTUKHU pecypcorHeprocOepekeHus) U METO/I0B MTPOLIECCHO-CTPYKTYPHOI'O TPOEKTUPOBAHUS
O®C neneit nocTaBokK.

WuTerpanusi HHKEHEPHO-TEXHOJIOTHYECKOTO U JIOTUCTUYECKOTO TOAXOMOB K PEIICHHIO
3aJa4 MOBBIIMIEHUS PEeCypcoIHEProdHEKTUBHOCTH U IKOAIPPEKTUBHOCTH MpousBoAcTB u LII1
XUMHUYECKUX TPEeanpusITiid. VHXUHUPUHT W PEHHKUHUPHHT TIPOU3BOJACTB, SIBIISFOIIUXCS
cinoxkupiMu XTC m XOTC, u neneil MocTaBoK XMMHUYECKHX, HedrenmepepabaThIBarOmUX M
HEe(TEXUMHYECKUX MPEATPUATHH.

Moayas 4. CymHocTh M BakHeiilllMe  HANPaBJIEHUS  JOTHCTHKH
pecypco3Heprocoepe:keHus («3eJ1eHOoi» JOTUCTUKH).

Jlorucruka pecypcoaHeprocoepexeHus — BaKHEHIINN OpraHHU3aL[MOHHO-
yIpaBiIeHUYECKU  (QakTop TOBBIIIEHUS 3HEPropecypcodPPeKTUBHOCTH, SKOHOMHUYECKOM
3P PEKTUBHOCTH, IKOJOTHYECKON O€30MacCHOCTH M KOHKYPEHTOCHOCOOHOCTH MPEANpHUATHN U
Heneil MOoCTaBOK XMMMYECKUX MpennpusThii. OCHOBHbIE NOHSTHS, KOHLENLIHUU H METOJBI
JIOTUCTUKU peCYpco3HeprocoepexeHus («3eneHon» JIOTUCTUKH). [IpHHINIIBI «3€TeHO0I» XUMUH,
«3EJIEHOI» JIOTUCTUKH U «3eleHoi» TexHuku. IloHaTtue sHepropecypcocOeperaronmx
HKOJIOTHUECKU O€30MaCHBIX, UM «3€JIEHBIX», Liernel nmocTaBoK. CTpaTerust «HyJIEeBbIX OTXOJ0B)»
(«Zero Waste») B «3enenbix» nermsix noctaBok (L{IT). [psmeie LI, o6ecneunBaromme 1BmKeHNE
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U TIpeoOpa30BaHKe MPSIMOTO MaTEPHAIONOTOKA («CBIPhE» — «TOTOBBIH KOHEUHBIH MPOIYKT»), U
«obpartubie» LI1, oGecrieunBaromue ABMKEHNE U TpeoOpa3oBaHUe 0OPAaTHOTO OTXOIOMOTOKA 3a
cuéT omepanuii TOBTOPHOTO HMCIOJIB30BaHMS, MOBTOPHOTO MPOU3BOJCTBA U MOBTOPHOTO LUKJIA
nepepaboTKu OTXOJIOB. Jlorucruueckue CHCTEMBI " (17 MOCTAaBOK
SHEPropecypcocOeperalonMx MNpPOU3BOACTB M XHMHYECKHX HpeAnpusatuil. Baxkneiimme
HaIpaBJICHUs JOTHCTUKU pecypcodneprocoepexkenusi. «CALS»-TeXHOIOTuN yrpaBieHUs] BCEMU
sTanamu xu3HeHHoro nukia (JKL[) MHHOBaMOHHBIX MPOIYKTOB M TEXHOJIOTUYECKUX YCTAHOBOK
(Continuous  Acquisition and Life-cycle Support — HemnpepbiBHass HHTErpUpPOBaHHAS
uH(pOpMaMOHHAs JOrUCTHYECKas moaepkka Becero JKL| xummuyeckoil mpoxykuum).

Moayap 5. JlorMcTHKa KakK COBpPeMEHHbIH MHTErpUPOBAHHBIH HHCTPYMEHT
yHnpaBJieHHs 0TXOI0MOTOKAMH M OPTaHU3AIUH TEXHOJIOTHIi MepepadoTKH 0TXO0/10B.

TexHONOrnyecKui U JOTUCTUYECKUN TEHE3UC OTXOAOB ITPOMBIIUIEHHOTO MTPOU3BOJCTBA,
pacnpeneneHus U MmoTpedIeHusi TOTOBOM MPOAYKIIMU XUMHUYECKUX MpeAnpusTuii. Bo3ppaienue
OTXOJIOTIOTOKOB B MPOU3BOJCTBEHHBIN IIUKJI B KayeCTBE TEXHOTEHHOTO CHIPbS (PEIUKIMUHT
otxon10B). Pa3paboTka pecypcosHeprocOeperarwmumx TEXHOJIOTUN TepepaboTKu OTXOI0B C
WCIIOJIb30BAHUEM  TPHUHIIUIOB  «3€JIEHON»  JIOTUCTUKH. OnTuMM3anus JIOTUCTHYECKOTO
yIpaBiIeHUS MUHUMHU3ALKEH OTXOJOB B HCTOYHMKAX HMX BO3HHKHOBEHMSI Ha BCEX OdTarax
YKU3HEHHOTO LUKJIA XUMHUYECKOW MPOIYKIIUH, BKIIIOYAst OTXObI TOTPEOJICHHS TIPU BBIMOJIHEHUN
3aKOHOJATEIbHBIX M aJMUHUCTPATUBHBIX TPEOOBAHUN MO 3aIUTE OKPYKAIOUIEH MPUPOTHOM
Cpepbl.

[IpuHUIMIIMATBEHBIE  OTIWYUS TEXHOJIOTMYECKHX IPOIECCOB M  OM3HEC-NPOIECCOB
nepepaboTKu W OOpalieHus ¢ OTXOJaMH OT IMPOIECCOB IMPOM3BOJCTBA M HCIOIb30BAHMS
TOBapHBIX  MarepuainonorokoB. CALS-texHomormm  kak  Hawbonee  MEPCIEKTUBHBIN
COBPEMEHHBI KOMITBIOTEPHO-UH(OPMAITMOHHBIH HHCTPYMEHT YIPABJICHHUS OTXOJONOTOKAMHU B
LII1.

Tpu  B3aUMOCBSI3aHHBIX ~ YPOBHS ~ KOMIUIEKCHOW  METOAOJIOTHH  pa3pabOTKH
peCypcorHeprocOeperalommx  SKOJIOTHUECKH  O€30MacHbIX  TEXHOJOTHM  mepepadoTKu
MPOMBINIUICHHBIX OTXOJI0OB Ha OCHOBE MPUHIIUIIOB «3€JIEHOM» JIOTUCTUKHU: 1) MHPOPMAIIMOHHO-
AHATUTUYECKUH U (PU3UKO-XMMUYECKUH YpOBEHb (M3ydeHHE TeHe3uca U XapaKTEePUCTUK
OTXO0JI0B); 2) XUMHUKO-TEXHOJIOTUYECKHH YpoBeHb (pa3paboTka (U3HKO-XUMUYECKHX U
WHXEHEPHO-TEXHOJIOTHUYECKUX CMOCO00B TepepaboTKU OTXOMOB; 3) JIOTMCTUYECKUH YPOBEHb
(TutaHMpoOBaHUe, OpPTaHM3aIMs U YIPaBJICHHE NEpPepaOOTKOM, MCIOIB30BaHUEM M JBUKEHUEM
MIPOMBIIIJICHHBIX OTXO/J0B B 3aMKHYTHIX «3eneHbix» {11 mpeanpusaTus-ucTouHuKa OTX0/I0B).

4 O0beM yueOHOI JUCHUIIMHBI

O0beM IMCHHUIINHBI
Buj yueOHoii padoThl Axar. | Acip.
3E
4. 4.
OO01mas TPy10eMKOCTh THCIIHIIJIHHBI 3,0 108 81
KonTakTHas padora — ayANTOPHBIE 3AHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktnaeckue 3austust (113) 0,89 32 24
CamocrosiTesibHas paboTa 1,42 51 38,25
KonTakTHast camocTosiTenbHas paboTa 0,4 0,3
0,25
CaMocCTOsITeNIbHOE U3yUEHHUE Pa3/Iel0B JUCIUITIINHBI 8,6 6,45
Bua MTOroBOro KOHTpOJIs: 3ader c oneHkoM

AHHOTaUuUs padoyeil NPorpaMMbl I CHUIIAHbI
«AH(popMaHOHHBIE CHCTEMbI JIOTHCTHYECKOI0 YIIPABJICHUS pecypcaMu
NnpenpusATHID
1 Heas aucuMmimHbl - (OPMUPOBAHME KOMIETEHIMA B 00JacTHM MPUMEHEHUS
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MH(OPMALIMOHHBIX TEXHOJIOTUA M CHUCTEM MaTeMaTHYeCKOro MOJEIMPOBAHUS, AJITOPUTMOB U
IPOTPAMMHBIX WHCTPYMEHTOB Ul PEIICHUs 33734 ONTHUMH3AIMU MPH MPOESKTUPOBAHUH IIeTIei
noctaBok npeanpusatuii HI'XK.

2 B pe3yabTare u3yyeHus JMCHUILUIMHBI 00y4YaKOIIMiics 10TKEH:

Obnadams CAEAYIOMUMHA KOMIETCHIMSIMH W WHAUKAaTopamu ux aoctuxeHus: [1K-6.3;
[1K-3.3; T1K-4.1; 11K-4.2; TIK-4.3.

3namo:

— OCHOBHbBIE Kjacchl MH(GOPMAIMOHHBIX CHUCTEM, MPUMEHSEMBIX MJIs YIPaBICHUS
JIOTUCTHYECKOH 1eATEIbHOCThIO MIPEeANPUATHIA,

— OCHOBHBIE  KJAacChl  3a/Jay, pellaeMbIX MOpU  [OMOILIM  AHAJUTHUYECKUX
UH(POPMALIMOHHBIX CHCTEM;

— TPUHIUIBI OPraHU3allMMd JaHHBIX B COOTBETCTBHHM C DEJSIMOHHONH MOJAEIBIO H
METO/Ibl UH()OPMALIMOHHOTO MOAECTUPOBAHUS

Ymemn:

— (¢opmamuzoBath TpeOoBaHMs Ha  pa3pabOTKy HMH(POPMAIMOHHOW  CHUCTEMBI
(MPUKIIAAHOTO AaHAIUTUYECKOTO PEIICHUS)

— JIOKyMEHTHPOBATh TPeOOBaHUS K JAHHBIM C MIOMOIIBIO TUATPAMM CYIIHOCTh-CBSI3b

— Hcmonb30BaTh A3bIKk SQL M cucTeMBbl BH3yanu3alld Ui W3BJICYCHHUS M aHaIu3a
JTAHHBIX;

— HCHoJb30BaTh aHanuTudeckue miardopmer Deductor m Tableau s paspaborku
NPUKJIAJIHBIX AaHATUTHYECKUX PEIICHUI;

— paboTaTh € HAay4YHO-TEXHHYECKOW JIUTEpaTypoll B oO0JacTM NpPUMEHEHUs
WH(OPMALIMOHHBIX TEXHOJIOTUA M CHCTEM [UIsl YNPaBJICHHS JIOTHCTUYECKON AESITeNbHOCTHIO
IPEANPUATHI.

Braoemw:

— HaBbIKaMH pPa0OTBl C HAYYHO-TEXHHYECKOHM, CHOPaBOYHOW JHUTEpaTypold U
DIIEKTPOHHO-OMOJIMOTEYHBIMH ~ pecypcaMd B OOJIaCTH  NPHUKIATHOTO  HCIIOJIB30BAHUS
MH(OPMAILIMOHHBIX CUCTEM JIJISl YIIPABICHUS MIPEANPUATHEM;

— HaBBIKaMU MPUMEHEHUS WHCTPYMEHTAIBHBIX CPEJCTB 00OpaOOTKH U aHAIH3a IaHHBIX;

— HaBBIKaMU MPHUHSTHS PEIIEHUs] HA OCHOBE aHaTN3a JaHHBIX.

3 Kpartkoe conep:kanue JMCHUIIHHBI:

Opranu3alnnoHHO-(PYHKIIMOHAIbHAS CTPYKTypa Lenu MocTaBoK. VHpopmannoHHbIE
MIOTOKH B IIENH ITOCTABOK. 3a/1a4M yIPABIICHUS [EMBIO TTOCTABOK HA PAa3HBIX YPOBHSIX.

OBouonus HHPOPMALMOHHBIX CUCTEM YIPaBJIEHUS LENbI0 MOCTaBOK. OCHOBHBIE KJIACChl
WH(POPMAIIMOHHBIX CHCTEM IS YIIPABJICHUS JIOTUCTHYECKON JCATEIBHOCTHIO TPEIIPUSTHSL.

Ponp cucrem ynpaBieHus 6a3aMy JaHHBIX B apXUTEKType MH(POPMALMOHHBIX CHCTEM.
OCHOBBI PENAIIMOHHON MOJETH JaHHBIX. MeTo bl HHPOPMAIIMOHHOTO MoienupoBaHusi. OCHOBBI
A3bIKa 3anpocoB SQL.

OTnuuust TpaH3aKIHMOHHBIX MW aHAJIUTHYECKUX cucteM. OO0nacTu TpUMEHEHUs
AHAJTUTHUYECKUX HMH()OPMAIIMOHHBIX CHUCTEM. APXUTEKTYpa aHAJIMTUYECKOH HH(POpMAIMOHHON
CUCTEMBI.

Ananutudeckue twiathopmbl. AHanuthyeckas rmiatdgopma Tableau. Ananutnueckas
wiatdopma Deductor. 3agadya Busyanusanuu qaHHbIX. PazpaboTka nWHGOPMAIMOHHBIX MaHeNeH
JUIs  yOpaBleHHUs  JESATEeIbHOCTbIO  MPEeNnpUATHs. 3ajada  TpaHchOpMalUd  JIaHHBIX.
Koxcomunmanust faHHBIX.

4 O0beM yueOHOH THCIUIITHHBI

Buja yyeoHoii padoThbl Obnem ncupmIHnLI
3E AKanu. 4. AcCTp. 4.
OO0u1asi Tpy10€eMKOCTh T CHUIITHHBI 3 108 81
KonTakTHas padoTa — ayANTOPHBIE 3AHATHS: 1,78 64 48
Jlexmu 0,89 32 24
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[TpakTiaeckue 3austus (113) 0,89 2 24

CamocrosiTesibHasi paboTa 0,97 35 26,25

KoHnTtakTHas caMmocTosITeNbHAS pa60Ta - -

CamocTosaTeIbHOe HU3YUCHHUEC pa3aciioB AU CIHUITIIMHBL

0,25 8,6 8,45
KonTakTHast pabota — mpoMexKyTOUHAas! aTTeCTaIHs 0,4 0,3
Buja uToroBoro KOHTpoJIsi: 3a4er ¢ OLlEHKOM

AHHOTaNus padoyell NPOorpaMMbl 1M CHUIIITAHbBI
«Hanny4mme 10cTynHbIE YJHEPropecypcocoeperaduue TeXHOJIOT U

1 Heap AUCHUIVIMHBI — TNPUOOPETEHHE CTYJIEHTAMH TEOPETUUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB B HAWIYYILIUX JIOCTYIHBIX HEPropecypcocOeperammmux TeXHOJIOTUH ¢
LEJIBI0 PEIICHUS 33124 TOBBIIICHHUS PECYPCOIHEPTeTUUECKOM YPPEKTUBHOCTH U IKOJIOTUIECKOM
Oe3omacHOCTH npeanpusaTuii Hedrerazoxumudeckoro komruiekca (HI'XK).

2 B pe3yabTare u3y4eHHs: JHCHHUILIMHBI 00YYAIOIIMiCS T0TKEeH:

Obnadoams ClenyOIMMUA KOMIIETCHIIMAMUA U UHAUKaTopamu ux goctuxenus: [1K-6.1;
[1K-6.2; T1K-6.3.

3HaTh:

— ONpEJeNIeHNe HAWIYYIIUX JOCTYIHBIX TEXHOJOrHH, KilacCH(PUKAIMIO AEHCTBYIOLIUX
BEPTUKAIbHBIX M TOPU30OHTAIBHBIX CIPABOYHBIX JTOKYMEHTOB [0 HAWIYYIIUM JIOCTYIMHBIM
TEXHOJIOTHUSIM;

— conepxkanue CHpaBOYHOrO0 JOKYMEHTA MO HAaWJIy4lIUM JOCTYIHBIM TEXHOJIOTHSM
obecnieueHuss sHeprodddexruBaocTH, CrpaBounmka mo HIAT «lIpousBoacTBo ammmaka,
MUHEPATBHBIX YIOOpeHH W HeopraHnuyeckux kucinot», CrpaBounuka mo H/AT «Ouwncrtka
CTOYHBIX BOJI MPU MPOU3BOACTBE MPOAYKIHMH (TOBAPOB), BHIMOJIHEHUH PadOT U OKa3aHUM YCIyT
Ha KPYIHBIX TPEIIPUITUSX;

— MeToibl obecrieueHust 3 (HEKTUBHOCTH Ha YPOBHE YCTAHOBKHU B IIEJIOM.

Ymers:

— TPUMEHSATh  PEKOMEHJAIMU  CIPaBOYHOIO  JOKYMEHTa IO  00eCleYeHHIo
9Heprod(HhPeKTUBHOCTH TPUMEHHUMBI K JIOOBIM YCTAHOBKAaM, MONAJAIONIMM TOJ JeHCTBHE
Hupextupsl KITK3 (kommuiekcHOE TIpeIOTBpAIICHHE U KOHTPOJIb 3arpsi3HEHUN) (2 TaK)Ke CUCTEM
W TIPOU3BOJACTBEHHBIX €IWHHUI, BXOASIIMX B HUX cocTaB). Kpome Toro, pexomeHAanuu
HACTOALIET0 JIOKYMEHTa MOTyT OBbITh TIOJ€3HBl Ul ONEpaTOpOB U NPEINPUSITUN, HE
noananaromux nox nercreue Jupexrusst KIIK3.;

— HUCHOJIb30BaTh ropu3oHTalbHble CHpaBouyHblE JOKYMEHThl B COYETaHUM C
BEPTUKAIbHBIMU (OTpaciaeBbiMU) CIIpaBOYHBIMU JJOKYMEHTAMU;

— BBIBJIATh U AaHANU3UPOBAaTh (AKTOPBl BO3ACUCTBUS HHEPromnoTpeONeHHUs Ha
OKpPYXaroIlyIo cpely U 5KoHOMUKY npeanpustiuii HI'XK;

— TUIAaHUPOBAaTh M TMPOBOAUTH ayauT To obecnedeHuto mokazatenedt HJIT wHa
neicrByromux npoussoacteax HI'XK.

Baaners:

— METOJIOJNIOTUEH HCMOJb30BaHUsl 3HAYUMBIX HOPMATUBHO-IPABOBBIX IOJOKEHHUM
Hupextussl KITK3;

— uHpOpManMeil 1Mo BO3JIEHCTBHIO SHEPronoTpeOJIEHUs Ha OKPYKAIOLIYI0 Cpeny Hu
YKOHOMHUKY;

- MeTrojoyiorueil BbIOOpa TEXHOJOTMU TPOU3BOACTBEHHBIX MPOIIECCOB HA OCHOBE
HAWIYYIIUX JOCTYIHBIX TEXHOJOTHH.

3 Kparkoe conep:kanue JMCIUIIIHHBI:

Metoapl obecrnieueHusi 3(h(PEKTUBHOCTH Ha YpOBHE YCTaHOBKM B 1ejoM. CHCTeMbI
MeHeKMeHTa 3HeprodddexktuBHocTH (CMD3), METOABI, KOTOPHIE MOTYT UCIOIB30BATHCS IS
noanepkanusi  pyHknuoHupoBaHus CMDD: KOMIUIEKCHBIM MOAXON K IUTAHUPOBAHMIO
JEeSATENIbHOCTH W MHBECTULIMHA C LEJIbI0 MOCTOSIHHOIO CHIDKEHHS BO3IEMCTBHSI YCTAaHOBKHM Ha
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OKPYKAIOIIYI0 Cpely, aHaJlu3 YCTAaHOBKM U €€ CHUCTEM KaK €JUHOTrO IIEJIOro, MCIOJIb30BaHHE
HEProd(PPEeKTUBHBIX MPOCKTHBIX M KOHCTPYKIMOHHBIX pEIICHUWH Hapsay ¢ BbIOOpOM
9HEProd3(PPeKTUBHBIX MPOLECCOB U TEXHOJOTUN IMPHU CTPOUTEIHCTBE HOBBIX U MOJAEPHHU3ALUU
CYLIECTBYIOIIUX YCTAHOBOK, IIOBBbIIIEHWE DD 3a CUeT YBEJIWYEHMsI CTEIIEHU HUHTErpaluu
MIPOIIECCOB, a TAKXKE MEPUOANYECKHUI aHam3 1 Moaudukanus CMDID.

Hpyrue weroasl, obecreunBatonye ¢yHKmonupoBanne CMDD: moanaepkaHue
HaJuIexallel Kpanupukalud nepcoHana; nHGopMUpoBaHHE MO BompocaM D3; 3(pPeKTUBHBIHI
KOHTpPOJIb IIPOU3BOJICTBEHHBIX IPOLECCOB U MOJIEpXKAHUE HUX B HAIJIEKALIEM COCTOSIHUM;
MOHHUTOPHUHT U W3MEPEHHUS HHEPronoTpeONICHUs; SHEProayauT; psJl aHATUTHUYECKUX METOJIOB,
BKJIIOYAs MMHY-aHAIN3, aHATU3 KCEPTUU U SHTAIBIINU, & TAKKE TEPMOIKOHOMHKY; MOHUTOPUHT
U CpPaBHUTENbHBIA  aHAaIU3  ypoBHEH  SHEProdPPexKTUBHOCTH Ji  yCTAaHOBOK H
IIPOU3BOJICTBEHHBIX IPOLIECCOB.

3HaunMMble HOpMaTUBHO-TIpaBoBbIe nojoxenus Jupextussl KITK3 u onpenenennie HAT,

D¢ dhexkTuBHOE UCTIONB30BAaHIE YHEPTUU U YCTPAHEHHE HETIOCPEICTBEHHON CBSA3H MEXKIY
SHEPromnoTpedIeHHeM M AKOHOMUYECKUM POCTOM. DHEprus Kak OJUH W3 BUIOB PECYpPCOB,
TpeOyromux ee 3((HEeKTUBHOTO UCTIONH30BAHUS BHE 3aBUCUMOCTH OT UCTOYHHUKA SHEPTHH.

D¢} PexkTUBHOCTh MCIOIB30BAHUSI DHEPTHMU U3 JIIOOBIX MCTOYHUKOB JJISi MPOM3BOACTBA
IPOAYKIMH U YCIYT B IpeJieNax yCTaHOBKHU.

JlesTenbHOCTh,  HAmpaBlieHHass Ha  MOBbINIEHHWE  Qu3ndeckoir 3¢ (HEKTUBHOCTH
UCIOJIb30BaHusl AHepruu. CHMKEHUE 3aTpaT Ha dHEPruio, COKpalleHHue (PU3NYecKuX 00BEMOB
noTpebIIIeMOil SHEPTUU IPUBOJUT U K COKPAILIEHUIO 3aTparT.

[Ipon3BocTBO aMMHaKa, MUHEPAJIbHBIX Y10OpEHUI U HEOPraHUYECKUX KUCIIOT, OUUCTKA
CTOYHBIX BOJI MPHU MPOU3BOACTBE MPOAYKIMH (TOBAPOB), BHIMOIHEHUHU PA0OT U OKa3aHUH YCIYT
Ha KPYMHBIX TPEANPUITUIX B KOHTEKCTE TPUHATHIX CripaBounukos o H/T.

4 O0beM yueOHOi 11 CHMIJIMHBI

O0beM TUCHHUIINHBI
Bup yueOHo# padoThI Axan | Acip.
3E
q, q,
OO0mas TPy10eMKOCTb THCIIHTIIHHbI 3,0 108 81
KonTakTHas padora — ayANTOPHBIE 3AHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktuueckue 3anstust (113) 0,89 32 24
CamocrosiTesibHas padora 1,42 51 38,25
KonTakTHas camocTosiTenbHas pabota 0,2 0,15
CamocTosTeNbHOE N3YyUEHUE PA3/IENIOB IUCIUTIITNHBI 0,25 8,8 6,45
Buja uTOroBOoro KOHTpOJIs: 3auer

AHHoOTaus padoyeil NPOrpaMMbl IHCHUTITTHHBI
«AHAJIN3 ¥ CHHTE3 XHMHKO-TEXHOJIOTHYECKHX CHCTEM»

1 Heab AMCHMIUIMHBI - TPUOOpETEHHE CTYIAEHTAMHM TEOPETUYECKUX 3HAHUN U
NPaKTUYECKUX HABBIKOB B O0JACTH aHalM3a M CHHTE3a CIOXKHBIX XMMHKO-TEXHOJOTMYECKHX
cucteM (XTC), ¢ uenpio pemieHus 3a1a4 MOBBILIEHUS PECYpPCOIHEPTreTHIECKON 3P PEKTUBHOCTH
OPEINPUATHIA U KOJIOrHYecKol 0e30macHOCTH HepTera3oXMMHUYECKOro KOMILJIEKCa.

2 B pe3yabTare u3y4eHus: JUCHHUIIIMHBI 00YYAKOIIMIiCS T0JTKEeH:

Obnadame CleayOUMU KOMIIETEHIMSAMH M MHAMKatopamu ux aoctmxenus: [1K-6.1;
[1K-6.2; T1K-6.3; TIK-4.1; T1K-4.2; [1K-4.3.

3nams:

— OCHOBHBIE MOHSTHUSI TEOPUM MATEMATUYECKOTO MOJEIUPOBAaHUS, aHAIM3a U CHUHTE3a
ONTUMAJIBHBIX XUMHUKO-TeXHONornueckux cucreM (XTC);

— MPUHIUIIB MATEMATHYECKOT0 MOJICTTMPOBAHUS U aHaIK3a cloXHbIX XTC;
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— CYITHOCTh OCHOBHBIX CBOMCTB M XapakTepucTuk XTC (HameKHOCTH, 0€30TKa3HOCTH 1
PEMOHTONPUTOJHOCTH, paboToCcIocOOHOCTH, 0€30MacHOCTH, YYBCTBUTEIBHOCTH,
MOMEXO03alIUIIEHHOCTH, YCTOWYUBOCTH, YIPABISIEMOCTH, SIMEPAKEHTHOCTH );

— Kkiaccu(ukanuio, OOLIyI0 TOCTAHOBKY W TPHUHIMIIBI PEUICHHS OCHOBHBIX 3a/ad
aganms3a XTC;

- KJIACCU(UKALIUIO HCXOJHBIX 3a7a4 CUHTE3a (A30) ONTUMAJIBHBIX
pecypcosneprocOeperatomux XTC  (comepikarenbHble TOCTAaHOBKM 3aJad  CTPYKTYPHO-
[apaMeTpUuecKoro u crpykrypHoro cunreza XTC);

— Kinaccuukanuio U OOHIYI0 XapaKTePUCTHKY NPUHILUIIOB CHHTE3a ONTUMAJIbHBIX
pecypcosHeprocoeperaronmx XTC (1eKOMMIO3UIIMOHHO-TIOUCKOBOTO, BPUCTUYECKO-
JIEKOMITO3ULIMOHHOT0, 3BOJIFOLIMOHHOTO U UHTETPAIbHO-TUIIOTETUYECKOTO;

— olepalyy YHOpSAOYEHHOIO0 OIPAaHMYEHHOIO IIOMCKA PEIICHUH HCXOAHBIX 3aaay
cuHTe3a pecypcosneprocoeperaromux XTC Ha nepeBe BapHaHTOB PEUICHHUM ¢ MCIIOIb30BAaHHEM
UeH NepcrneKTUBHO-0TCEKAIOIIEH JEKOMIIO3UIIMM U METO/1A «BETBEW U TPaHULD);

— JIEKOMITO3MIIMOHHBIE METOJbI CcHHTe3a pecypcosHeprocOeperatronmx XTC, xortopbie
MO3BOJIAIOT IPOEKTUPOBATh TEXHOJOTMYECKHE CXEMbl BBICOKOHAIEKHBIX 3KOJOTHYECKU
0e30MacHbIX MPOU3BOJCTB C ONTHUMAIBLHBIMH YAEIbHBIMU PACXOJIaMHU CBIPbS, TOIUIMBA, YHEPTUU
Y KOHCTPYKIITMOHHBIX MaTEPHAJIOB.

Ymems:

— paboTaTb B KauecTBE II0JIb30BATENsl IEPCOHAIBHOIO KOMIBIOTEPA, HCIOJb30BATh
MaTeMaTHUYeCKHe MaKeThl 001ero Ha3HaYeHUs s pellieHrs 3a/1a4 aHanu3a u cunreza X1C;

— COCTaBJISITh CUCTEMBI YpaBHEHUN MaTepUaIbHO-TEIUIOBBIX OanmaHcoB cioXHBIX XTC u
BBISIBJIATh TEXHOJIOTMYECKYIO M1 MATEMATUUYECKYIO0 KOPPEKTHOCTh IOCTAHOBKHU YKA3aHHOMW 3a/1a4u;

— cTpouTh Tonojorunyeckre Monaenu X TC (MOTOKOBbIE, CHTHATIbHBIE 1 HH()OPMAIIHOHHBIE
rpadmi);

— MPOBOJIUTH AHAIN3 TEXHOJOTHYECKUX PEKUMOB (YHKIIMOHUpOBaHUS clIoXHBIX XTC ¢
LEJIbIO BBIABJICHHS U YCTPAHEHUSI HCTOYHUKOB MTOTEPDH ChIPhS, TOILUIMBA U SHEPTHU B CUCTEME IS
pa3paboTKK HaydHO 0OOCHOBAHHBIX TEXHOJOTUYECKUX U MHKEHEPHO-TEXHUYECKUX PELICHUH MO
MOBBIIIECHUIO 3()(HEKTUBHOCTH XUMHYECKHUX MPOU3BOJICTB C MPUMEHEHHEM PA3JIMYHBIX KIIACCOB
Tonojornueckux mozaeieit XTC;

— pa3pabaTbIiBaTh HAyYHO OOOCHOBAHHBIE AIbTEPHATUBHBIE BAPUAHTHI TEXHOJOTHYECKON
cxembl XTC;

— COCTaBJISITh CUCTEMBI YPAaBHEHUI MaTepUaIbHO-TOILIMBHOTO OanaHca cioKHbIX XTC

— BBIABJSITH W AQHAJIM3UPOBATH MPUYHH TOTEPh CHIPhS, MATEPUATBHBIX W TOIJIUBHO-
HHEPreTUYECKUX PEeCcypcoB Ha JICHCTBYIOIIMX HPOM3BOJCTBAX HE(PTEra30XMMHUYECKOTO
komiuiekca (HI'XK)

— TIUIaHUpOBaTh MW  MPOBOJUTH  OOcCleoBaHME dHepropecypcodhdexkTHBHOCTH
nerctByromux npousBoactse HI' XK.

Braoemo:

— METOJI0JIOTHEN CUCTEMHOTr0 NoAX0a K ucciaenoBanuio XTC;

— MPUHIMIIAMUA pa3pabOTKU MaTeMaTU4YEeCKUX Mojelell (B TOM YHCIe TOMOJOTHYECKUX,
i rpados) cnoxHbx XTC;

— TOMOJOTMYECKUMH MeTojgamMu aHainu3za XTC ¢ HCIOoab30BaHMEM MaTepUabHO-
MOTOKOBBIX W TTAPaMETPUUECKHUX MOTOKOBBIX I'padoB;

—/1€KOMIIO3ULIMOHHO-3BPUCTUYECKUMHU METOJJaMH CHHTE3a 3HEPropecypco-cOeperarnmx
XTC,;

—MeToAaMHI aHanu3a 3¢ hekTHBHOCTH (GYHKITMOHUPOBAHUS XUMUYECKUX,
He(pTEXUMHUUECKNX U OMOXUMHUYECKHUX MMPON3BOICTB.

3 Kpartkoe conep:kaHue JMCIHHUILIHHBI.

BBegenne. OCHOBHbIE OHATHS MAaTEMaTHYECKOTO0 MOJEIMPOBAHUS, aHAIN3a U CHHTE3a
xuMuKo-TexHonornyeckux cucrteM (XTC). O6mas xapakrepuctuka XTC Kak 0OBEKTOB
uccienoBanuss u mpoektupoBaHus. Kmaccudukamuu tumoB XTC. Tumbsl TEXHONTOTHYECKUX
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cesazeit B XTC. HenpepbiBHBIE, HENPEPHIBHO-LIMKINYECKUE, HEMPEPHIBHO-NIEPUOIUYECKUE U
nepuonuueckue XTC. Bugsl kputepueB sddextuBHocTH XTC. KpaTkas xapakrepucTuka
ocHoBHBIX cBocTB XTC. Knaccudukarus moaeneit XTC.

Moayas 1. [IpyHIHIBI MATEMATHYECKOT0 MoieTupoBanus u anaau3za XTC

1.1.IIpyHIMIIBI MATEMATHYECKOT0 MoaeaupoBanus u anaiau3a XTC.

OOmuii Buj orepatopHO-cuMBondeckoir Matematuaeckoid mojenu XTC. IToctanoBka u
NpUHLIMIBI pemeHus 3anad aHanmm3a XTC. 3agaun aHanuza TexHudeckux pexxkumoB XTC kak
3a/1auu pacyera MaTepualibHO-TerIoBbIX OanancoB XTC. Onpenenennie crenenu cBo6oabr XTC.
brnounas MeronMka COCTaBIEHUS CHUCTEM YpPaBHEHHUH MaTepUaIbHO-TOIUIMBHBIX OallaHCOB
cinoxubix cucteM XTC. KpaTkass xapakTepHCTHKa BBIYUCIUTEIBHBIX METOJOB M aJITOPUTMOB
pellleHrsT MHOTOMEPHBIX Pa3peKEHHbIX CHUCTEM YpaBHEHHMI MaTepUajbHO-TUIIOBBIX OajaHCOB
cnoxubix XTC

1.2, IIpyHUMOBI TOCTPOEHUSI M NMPHUMEHEHHsI TONMOJIOrHYeCKUX Mojaesei (rpadgo)
XTC.

Knaccudukanmss m HazHadeHue Ttomosiormdeckux mopened XTC, mpUMEHSIEMBIX s
pelieHns 3aJad MaTeMaTUYecKOro MOJEIMPOBaHHUA, aHaiuu3a ontumusanuu u cuHresa XTC.
Knaccudukanus tononmormuyeckux wmogneneir (rpadgos) XTC. OOmas xapakTepucTUka H
METOJIMKA  TOCTpPOeHUs  Tomojoruueckumx  moxenedr  (rpagoB) XTC.  Ilotokoseble,
WH(OPMALIMOHHO-TIOTOKOBbIE M curHanbHble Tpadel XTC. Meroauka NpUMEHEHHUS
tonojoruueckux monenent (rpagos) XTC nns peuieHus NpakTHYECKUX 3a/1a4 aHaJIU3a U CUHTE3a
pecypcosneprocoeperatonux XTC.

1.3. Tomousiornyeckue Metoabl U aaroputmbl aHaiauza XTC ¢ npumeHeHuem
NMOTOKOBBIX H CHTHAJIbHBIX I'Pa¢)0B

AJTOpUTM LHUKIMYECKOIO IOTOKOBOIO rIpada COCTAaBJIEHUS CUCTEM YypaBHEHUI
MaTepuaIbHO-TEIUIOBBIX OanaHcoB ciaoxkHbIX XTC.

1.4. TomoJsioruyeckue ajJropuTMbl ONTHMH3AIUM CTPATETHH AHAJIM3A CJI0KHBIX
XTC ¢ npumeneHuemM HHGOPMALMOHHBIX IOTOKOBBIX I'padoB.

Metoael pemenuss curHanbHbIX rpagoB XTC. VYHuBepcanbHas TomoJoruyeckas
dbopmyna ans pemieHus: curuaiabHbIX rpagos XTC.

Mopayas 2. OnTumMaiabHble pecypcodHeprocoeperaroniue XuMHKO-TEXHOJOTHYeCKHe
CHCTEMBI

2.1. IlpyHUUNBI CHHTE3a ONTHMAJIBHBIX pecypcodHeprocoeperaroiux XHMHKO-
TEeXHOJOTHYeCKHX CHCTEM.

3ajaya cHHTE3a ONTHUMaJbHBIX pecypcosHeprocoeperaomux XTC (P-XTC) kax
MaTeMaTuuecku HedopManu30BaHHAs 3a/lada XUMHYecKod TexHonoruu. Kraccuduxamms
COJIEp)KaTeNbHBIX  HMCXOJHBIX  HMH)KEHEpPHO-TeXHoJlornyeckux  3amgad  cuHTeza (M3C)
pecypcoaneprocoeperatonux XTC. CucreMHBI aHaiM3 OCHOBHBIX (DPM3UKO-XUMHYECKUX U
MHKEHEPHO-TEXHOJIOTMUECKUX MPEANOChUIOK U orpannyeHuit npu pemennn N3C.

Knaccudukanus u obmiast XxapakTepucTUKa MPUHIIUIIOB CHHTE3a onTUManbHbIX P-XTC:
JI€KOMIIO3UIIMIOHHO-TIOMCKOBOTO, ABPUCTUYECKO-/IEKOMIIO3UIIIOHHOTO, MHTETpaJIbHO-
TUIIOTETUYECKOTO (AITOPUTMUYECKOI0) U SBOTIOLMOHHOTO.

[TonsiTue rpannyHol 3amaun cuHTe3a ontuManbHOM P-XTC. CrtpaTterust nepcrneKkTuBHO-
OTCEKawIled JeKoMno3unuuu MHoxectBa pemeHuid M3C. Omnepanuu  ynopsao4€HHOTO
OTPAaHMYEHHOTO TIOMCKAa pEIIeHHH HuCXOAHbIX 3amad cuHTe3a P-XTC ¢ wucnosmp3oBaHuem
JIEpEBbEB BapUAHTOB PELICHUM.

2.2, JdekoMIo3uIMOHHbIE METOAbI CHHTE3a ONTUMAJIbHBIX
pecypcodHeprocoeperaomux XMuMHKO-TEXHOJOTHYECKHX CHCTEM.

OO6mas xapakTepuCTUKa U CYIIHOCTh MHOTOCTaJHITHOTO 3BPUCTUYECKO-3BOTIOIHOHHOTO
METO/Ia CHHTE3a HEOJHOPOIHBIX pecypcosneprocOeperatonmx XTC. Moaenu npeacraBieHUs
3HaHUWH B XMMHYECKOW TEXHOJIOIMM JUIsl TeHepauuu cMmbicioBbix pemenuit M3C. [Ipouenyps
reHEepalMyd CMBICIOBBIX pELIEHUH 3aJad CUHTE3a ONTUMAJIbHBIX HEoJHOpPoAHbIX XTC ¢
WCIIOJIb30BAaHUEM JIEPEBBEB BAPUAHTOB PELICHHWM, MOJENIECH IPEACTABICHUS 3HAaHUH U
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tonoyioruaeckux mozeneit (rpagos) XTC.

OO0mmas xapakTepucTUKa UCXOMHBIX 3a1au cuHTe3a (M3C) onTUMalbHBIX OMHOPOIHBIX P-
XTC: pexyneparuBHbIX TemioooMeHHbIX cucteM (P-TC) u pecypcosneprocoOeperaromumux CucTeM
pektupukanuu (P-CP) MHOrOKOMIIOHEHTHBIX cMeced. [loHSITHE 3BPUCTUYECKHX MPaBUI U
rpaanuHbIX 3a71a4 cunresa (I'3C) P-TC u P-CP.

IToctanoBka M3C onTUManbHBIX PEKYNEPATUBHBIX  PECYpPCOIHEProcOEperaronmx
Ter1000MeHHbIX cucTeM. CHCTEMHBIA aHaJIU3 OCHOBHBIX (PU3MKO-XMMUYECKUX U MH)KEHEPHO-
TEXHOJOTMYECKHUX IPEINOChUIOK U OIPAaHUYEHUN IPU TEeHepaluu CMbICIoBBIX pemeHuit U3C
ONTUMAJBHBIX TeIIOOOMEHHbIX cucteM. Kiaccudukamus wu  obmas XapakTepHCTHKa
JIEKOMIIO3UIIMOHHBIX METO/I0B CUHTE3a P-TC: IrPaHUYHO-JEKOMIIO3ULIMOHHOTO,
JEKOMIIO3UIIMOHHO-9BPUCTHYECKOTO U TOMOJOruueckoro. CyIIHOCTh M OCHOBHBIE JTarlbl
IrPaHUYHO-AEKOMIIO3ULIHOHHOIO METO/a  CHHTE3a  ONTUMAJBHBIX  PEKYNEepPaTUBHBIX
TEMI000MEHHBIX CUCTEM.

ITocranoBka M3C onTHManbHBIX PECYPCOIHEPTOCOEPEraonuX CUCTEM PEKTU(UKAIIUH
MHOTOKOMIIOHEHTHBIX cMeceid. CHCTEeMHBI aHalu3 OCHOBHBIX (DU3UKO-XUMHYECKHX U
MHXEHEPHO-TEXHOJIOTMUECKUX MPEANOChUIOK, HCIOJIb3yeMble IIPU IOMCKE pEeLIeHUH 3ajad
CHUHTE3a ONTUMANIBHBIX alUKINYecKuX cucteM pektudukammu (ACP).

Knaccupukanusa u obmas XapakTepuUCTHKa JEKOMIIO3UIIMOHHBIX METOJOB CHHTE3a
ontuManbHbeix  anumkiaumdyeckux ~CP: (ACP)  nekoMOO3MIIMOHHO-TOMOJIOTUYECKOTO U
J€KOMIIO3UIIMOHHO-3BpUCTHYECKOr0. CyYIIHOCTP W OCHOBHBIE JTambl JEKOMIIO3UIIMOHHO-
TOMOJOTHYECKOT0 METO/1a CHHTEe3a onTUMalbHbIX ACP.

4 O0beM yueOHO JUCHUNIMHBI

Buj yueOHo# padoThI Qbw.em AucupmIHHEL
3E Akap. 4. AcCTp. 4.

OO0masi Tpy10eMKOCTb 1M CHUILTTHHbI 4 144 108
KonTakTHasi pa6oTa — ayiNTOPHbIE 3aHATHS: 1,78 64 48
Jlexkuu 0,89 32 24
[Tpaktnueckue 3aasatus (I13) 0,89 32 24
CamocrosiTeibHasi paboTa 0,97 35 26,25
KoHrtakTHas camocTosiTenbHas paboTa - -
CaMocCTOATENBHOE U3YyUEHHUE PA3IEI0B JUCIAIIINHbI 1,22 44 33
Bua konTpoJis:
IK3aMeH 1,0 36 27
KonTtakTHast paboTa — MPOMeKyTOUYHasl aTTeCTaIMs] 10 0,4 0,3
IToaroTOBKA K DK3aMEHY. ' 35,6 26,7
Buja uToroBoro KOHTpoJIs: 9K3aMeH

AHHoOTalus padoyeil NPOorpaMMbl IHCHUTITTHHBI
«MeTtoabl HHTeHCH(PUKALUHN XUMHKO-TEXHOJOIHYECKUX CHCTEM

1. Heas aucuunMHbI - GopMHUpOBaHUE YTIyOIEHHBIX 3HAHUH (PU3MKO-XUMUYECKON

CYIIHOCTH TPOIIECCOB JHEPro- M pecypcocOepekeHus: IMOCIEAYIOUMM aHAJIN30M
pE3yNbTaTOB;

¢dopmMHpoBaHHE Yy CTYJSHTOB HAy4yHOTO M HMHXXEHEPHOro II0/X0Ja K BOIpPOCaM
pPaMOHAIBHOTO

HCIIOJIBb30BAaHUS DHEPro- M MAaTEpPUAIbHBIX PECYypCOB, B XUMHUYECKOM TEXHOJOTHH,
He(TEeXUMHUH

OMOTEXHOJIOTHH.

2 B pe3yabTaTe H3y4eHHs AU CHUIIMHBI 00YYaIOLIUIICS T0JI3KEH

Obnadame CclenylOUMU KOMIIETEHIMSAMH M MHAMKaTopamMu ux aoctumxenus: [1K-6.1;
[1K-6.2; T1K-6.3; TIK-4.1; T1K-4.2; [1K-4.3.
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3HaTh:

- KJIacCU(UKAIMIO M OOLIyI0 XapaKTepUCTUKY OCHOBHBIX BHJOB MPHUPOJHBIX H
MUHEPATBHBIX PECYPCOB, UCIIOJIb3YyEMbIX B XUMHUUECKUX TEXHOJIOTHUSX;

- KOHLENIMM, NPUHIOUIBI W HAy4YHblE OCHOBBI 3HEpropecypcocOeperarommx
9KOJIOTHYECKH O€30MacCHbIX XUMHUUECKUX TEXHOJIOTUH;

- CYIIHOCTh CMOCOOOB 00ECIEUYCHHSI IHEPropecypcoCcOEperKEHUsT B XHUMHUCCKUX
TEXHOJIOTHSX M XMMHKO-TEXHOJOTUYECKMX CHCTEMaX: MHKEHEPHO-TEXHOJOTHYECKUX U (DU3HKO-
XUMHYECKHX  CHOCOOOB  HAMJIYYIIETO  HWCIOJBb30BAHUS  JBWKYIIEH  CHJIBI  XUMHKO-
TexHojornueckux mnpoueccoB (XTII), nanbonee moiaHOW mepepabOTKU CHIPbS, HAUTYYIIETO
UCTIOJIb30BaHUS TOIIMBHO-3HEpreTuyeckux pecypcoB (TOP), Hammydmero ¢pyHKIMOHAIBHO-
CTPYKTYpPHOTO MCIIOJIb30BAHMS allllapaToB U MAIIMH XMMHUYECKON TEXHOJIOTUH;

- CYLIHOCTb OpraHU3aIOHHO-TEXHUYECKUX METO/I0B " IPUEMOB
SHEpropecypcocOepeKeHus;

- CYyLIIHOCTb METOJOB JIOTUCTHKH PECYpPCOCOEpEekKEHUS] KaK OpraHu3alMOHHO-
ympaBieH4YecKoro ¢akropa oOecrneueHus: 3HepropecypcocOepekeHuss Ha MPOU3BOJACTBAX U
NPEINPUATHSIX U B HETSIX MOCTABOK BEICOKAYECTBEHHON XUMHUECKOW MTPOIYKIIHH;

- TOHSATUS MAJOOTXOJHBIX, OE30TXOJHBIX M PECypcodIHEpProcOeperarmux XuMUKO-
TEXHOJIOTUIECKUX CUCTEM;

- O0OILIyI0 XapakTEepUCTUKY Cmoco00OB oOOecredeHrus W TIOBBIIICHHUS HAJEKHOCTH
XUMHYECKHUX TPOU3BO/JICTB;

- OoO0myl0 XapaKkTEepUCTUKY aBTOMATHU3WPOBAHHBIX CHCTEM YIPABIEHUS XUMHUKO-
TEXHOJIOTUIECKUMHU TPOLIECCAMU H MPEITPUATUSIMHI.

YMeTs:

- TPUMEHATh TEOPETUYECKUE OCHOBBI HHEPropecypcocOEperaromx XUMHUYECKUX
TEXHOJIOTH JIJIsl pa3pabOTKU U YIIPaBJICHUS YKCILTyaTalllel HOBBIX

SHEpPropecypcodPGEKTUBHBIX IKOJIOTHYECKH O€30MaCHBIX XUMHKO-TEXHOJIOTUYECKHX
CHUCTEM;

- BBIOMpPATh SKOHOMHYECKU 3(P(PEeKTHBHBIE CIOCOOBI, METOJBI U MPHUEMBI 00ECIIEUECHHUS
HHEPropecypcocOepekeHusl B XMMUYECKUX TEXHOJIOTUSAX Ul PEKOHCTPYKIIMU M MOJEPHU3ALUU
JEHCTBYIOIINX MTPOU3BOICTB M MPENNPHUATHI He()TEra30XUMHUIECKOTO KOMIUIEKCA;

- (GopmynupoBaTh (U3NKO-XUMHUECKYI0O M MHKEHEPHO-TEXHOJOIMUYECKYIO MOCTaHOBKY
3a7a4  ONTHMHU3ALMM  [OKa3aTeled  yAeIbHOW  MaTepHalloeMKOCTM UM DHEProeMKOCTH
JEMCTBYIOIUX XMMUYECKUX MPOU3BOJICTB U MPEANIPUATUH;

Bnagers:

- METOAOJOrHel CHCTEMHOI'O aHajlu3a OCHOBHBIX CIIOCOOOB, METO/JOB M NPUEMOB
obecreueHust SHEPropecypcocOEPeKeHNsI B XUMHUYECKUX TEXHOJIOTHSX;

- crocobamMu, METoJaMH U MpUeMaMH KOMIUIEKCHOM MepepaloTKU MPUPOJHOTO ChIPbS,
DHEPTropecypcodPPEeKTUBHOTO  KOMOMHUPOBAHHS  Pa3IMYHBIX  XHUMHUKO-TEXHOJIOTHMYECKHX
IPOIIECCOB U MPOM3BOJCTB, OPraHMU3ALMU 3aMKHYTOIO BOJOCHA0XXEHUS Ha XHMHUYECKHX
OPEINPUATHIX, MUHUMH3AIMA OTXOJI0OB, TPEAOTBPAIICHUSI TIOTEPh U CHUKEHHUS BBIOPOCOB Ha
MPOM3BOJICTBAX U MPEINPUATHIX HEPTEra30XMMHUYECKOT0 KOMILJIEKCA.

3 Kparkoe coaepxxanue TUCUMIIIMHBI:

Bsenenue

Pa3znesn 1. OcHOBHbIE MOHSATUS M ONpPENEICHUS TEOPUU DHEPropecypcocOeperarommx
XUMHUYECKHX TeXHoJorui. KpaTkas xapakTepucTHKa NPUPOJHBIX U TEXHOTEHHBIX PECYpCOB
He(pTEra30XUMMHUYECKOTO M OHMOXMMHYECKOTO0 KOMIUIEKCa. ODHEpPropecypcocoOepexeHne Kax
BaOXHEUIINN (akTOp 0OecreueHus yCTOHUYMBOro COIMaIbHO-3KOHOMUYECKOTO PAa3BUTHSI.

[Tokazarenu 3HepropecypcocoepexeHus, pe3yIbTaTUBHOCTH "
HHEPropecypcodPPeKTUBHOCTH XUMUUYECKHX TEXHOJIOTMHA U XUMHKO-TEXHOJIOTHYECKUX CHUCTEM.
CyIIHOCTh CUCTEMHOTO MOJX0/]a B XUMUYECKOW TEXHOJIOTHH.

Knaccugukanus u o0uias xapakTepucTHKa OCHOBHBIX CITIOCOO0OB, METO/IOB, IPUEMOB U

orepaiuii sHepropecypcocOepexeHiusi B XHMHUKO-TEXHOJOTMUECKHUX Ipoleccax |
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XUMHUKO-TEXHOJOTUYECKMX CUCTEMAX.

Pazgen 2. CucteMHBbIi aHATN3 OCHOBHBIX CIIOCOOOB SHEPrOpecypcocOepekeHus B

XUMHUYECKUX  TexHojorusx. OOmas  XapakTepucTHKa CIOCOOOB U IPUEMOB
HHEPropeCypcocOEPEKEHUS B XUMUUECKUX TEXHOIOTHAX U XUMUKO-TEXHOJIIOTHUECKUX CUCTEMAX
(XTC). Cnoco0 HamIydIIero HCIOIb30BAHUS JBIDKYIICH CHIIBI XHMHUKO-TEXHOJIOTHUYECKUX
npoueccos (XTII). Metonsl yBenuueHus: KoHCTaHThbI ckopoctu X TII: yBenuueHue temneparypsl

B3aUMOJICHCTBYIOIIEH (PU3UKO-XMMUYECKOH CHUCTEMBI; HCIIOJIb30BAaHUE KaTaJN3aTOpPOB
JUIS  TPOIECCOB, MPOTEKAIOIIMX B KHHETHYECKOW 00JacTH; YCHIIEHHE IepeMeIInBaHus
pearupyommx

Macc (TypOynu3anusi CHCTEMBI) B MPoOLEccax, JUMUTHPYEMBIX MeK(a3HbIM MEPEHOCOM.
MeTtonanl

yBesnnueHus aBrxkynieil cuibsl XTC: yBennueHne KOHUEHTpaluu B3aUMOJEHCTBYIOINX
KOMIIOHEHTOB B CBIPbE; YBEIMUEHUE AABJICHUS; OTBOJOM IIPOJYKTOB PEAKIIMU U3 PEAKLIMOHHOTO

o0beMa; CMEICHHE PAaBHOBECHS IPYU U3MEHEHUHU TeMIIepaTyphl U JaBJICHUSI.

Crnioco6 Haumbosiee monHOM nepepaboTku chlpbsi. COCOO0 HAMIYYIIEr0 HCIOJIb30BaHMS
TOIUIMBHO-3HEPTE€TUYECKUX pecypcoB. OCHOBHBIE METO/bl PEaJU3aluu Croco0a HAUITYYIIEro
ucnonb3oBaHuss TOP: BbIOOP ONTHMANBbHOTO BHJA ChIpbs; NIPUMEHEHHE BBICOKO3((EKTUBHBIX
KaTaJIu3aToOpOB; BHIOOp HANpaBIEHHUS OTHOCUTEIBHOTO JIBM)KEHHUS TEII000OMEHUBAIOIINXCS
IIOTOKOB; HauOoJiee MOJIHAS YTHJIM3alUs BTOPUYHBIX 3HepropecypcoB (BOP); cokpamenue
npsiMbIX otepb TOP.

Crnioco6 HamTyyIero GyHKIMOHAIbHO-CTPYKTYPHOTO UCIIOJIb30BAaHUS allapaToB U

MallMH XUMHYECKOW TEXHOJIOTUU. MeToApl M MNpueMbl pealu3aldyd HaWIy4dllero
MCIIOJIb30BaHUs

000pyJI0BaHUS: YMEHBIICHUE COMPOTUBIICHUN JTUMHUTHUPYIOIINX MAcco- U TEIUIONEPEHOC;
YMEHBIIEHUE TUAPABINYECKOTO CONPOTHBIICHHS anIaparoB M  MallMH; HCKIIOYEHUE
HEPALMOHAIBHBIX TPOMEKYTOUHBIX TEXHOJIOIMUECKUX CTa UM, UM Ollepalyii, IpOU3BOJCTBA;

JUCKPETHO IepuoaMYecKas Iojlaya BellecTBa B  ammapar; BbIOOp pexuma
(GyHKIIMOHUPOBAHUS

XTIL

Paznen 3. OpraHu3anvoHHO-TEXHUYECKUE CIOoCO0bI U MIPUEMBI
HHEpropecypcocoOepekeHusl B XMMUYECKUX TeXHOoJorusx. CrnocoObl U MpHEMbl palliOHAIBHON
KOMIIOHOBKM 00OpYAOBaHUS XMMHUYECKUX, He(TernepepadaThIBAIOMIUX M HEPTEXUMHUUYECKUX
IOPOM3BOJCTB.  ABTOMAaTU3MPOBAaHHBIE  CHUCTEMbl  KaK  HMHCTPYMEHTbl  obOecredeHus
pecypcocOepekeHus XUMHYECKUX IPOU3BOJACTB. PeXMMHO-IapaMeTpUuecKue MpUEMbl U
orepanuu sHepropecypcocoepexeHus. OnTuMu3anus 3Ha4eHUH KOHLEHTPALMil pearupyrommx
BEIIECTB; ONTUMHU3AIMS 3HAUCHUN MTapaMeTPOB XMMHUKO-TeXHOJI0orn4Yeckux npoueccon (XTII).

Pa3nea 4. AnmnapaTHO-KOHCTPYKTHBHBIE IIPUEMBI u olepanuu
sHepropecypcocOepexenus. Co3naHue palMOHAIBHBIX KOHCTPYKIIMNA —amnmapatoB (BHIOOD
reoMeTpHUYecKoi (opMbl y3JI0B M JAeTanell ammapaTa, B YaCTHOCTH, €IMHHUI[ MacCcONepeHoca;
BbIOOp MaTepurana KOHCTPYKLHUM); ONpe/eleHne ONTUMaIbHBIX pa3MEpOB ammnapara; U3MEHEHHE
CXEM JIBIDKEHUS NepepadaThiBaeMbIX BEIECTB; CO3/JaHHEe MHOTOKPATHOTO BO3JEHCTBUS Ha (hazbl
nepepadbaTbIBaeMbIX BEIIECTB (IIPOJOJIBHOE U MOMEPEYHOE CEKIMOHUPOBAHME, PACIpe/IeieHHe
¢a3 mo BeICOTE anmnapara, MHOrOKpaTHasi KOHBepcus a3 u Jip

Paznen 5. Merogonoruss pa3pabOTKu SHEPropecypcocOeperaronmmx dKOJIOTHUECKH
0€30MacHbIX XMMUKO-TEXHOJIOTHYECKUX cucTeM. CyIHOCTh U OCHOBHBIE 3Talbl METO/I0JIOTUU

pa3paboTKu SHEpropecypcocoeperaronux 9KOJIOTUYECKH 0e30macHbIX XUMHUKO-
TEXHOJIOTHYECKHUX CHCTEM.
[Tepenosbie HAaIpaBJICHUS pa3BUTUS METO0JIOTUU pazpaboTKu

HHEPropeCcypcocOEPErarofnX XUMUKO-TEXHOJIOTHUECKUX CHCTEM.
Hcnonb30BaHre NPUHLIUIIOB «3€JIEHOM» XUMUH, «3€JIC€HON» TEXHUKH U «3EJCHON»

JJOTUCTHUKHN JIsA pa3pa60TI<I/1 3Hepr0pCCprO3(I)(I)CKTI/IBHBIX 9KOJIOTHYECKH Oe30IMacHbIX
XTC.
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Pazgen 6. Ctpareruss MUHUMH3AIMH OTXOJOB B XUMHUYECKUX TEXHOJOTHUSX U XUMHUKO
TEXHOJOTHYECKNX cucTemax. CyIIHOCTh KOHIEMIIMU W CTPATeTMH MUHUMHU3AIUU OTXOJIOB.
TexHonornyeckne M OPraHU3AIMOHHO-TEXHUYECKHE CHOCOObI MHUHHUMU3ALMU OTXOJOB IPH
skcruryaTaruu pecypcocoeperarommx XTC. Knaccudukaiuss TeXHOTOTUIECKUX TPOIECCOB H
anmnapaTtoB OYUCTKU BOJHBIX CTOKOB: IEPBUYHAsS, BTOPUYHAS (OMOJOrHYecKas) U OKOHYATEIbHAS
OYHCTKA.

Pazgen 7. OOmas XxapakTepuCTUKa METOJIOB JIOTUCTUKA KaK HMHCTPYMEHTOB
HKOHOMHYECKH I(P(PEKTUBHOTO YHPABICHUSI SHEPropecypcocOepeKeHeM Ha MPOU3BOACTBAX U
PeIPUATHIX.

OCHOBHBIC TIOHSTHUSA JIOTUCTHKH, OOBEKTHI, NPEAMETHI U CPEACTBA JIOTUCTHKH.
XUMHYeCKUE MPOU3BOACTBA U MPEINPHUATHS KaK CHEIHATbHBIN KJ1acC 00BEKTOB JIOTUCTHKHU.

Paznen 8. «3eneHas» TOTUCTHKA KaK OpPraHU3allMOHHO-YIIPABICHYECKHI (haKTop

MOBBIIEHUST ~ AHEpropecypcodPEeKTUBHOCTH U IKOJOTHYECKOH  0e30IacHOCTH
OpeanpusTHii  HeTe-ra30XMMUYECKOro KoMmIiulekca. OOmas XapakTepuCTUKa MPUHIUIIOB
«3enenoity xumud. OCHOBHBIE METOJbl M CTPATETUM «3EJIEHON» JIOTHCTUKH. DHU3UKO-
XUMHUYECKHE M JIOTUCTUYECKUE KOHIEMIMU pa3pabOTKH  JHEpPropecypcocOeperarmumx
9KOJIOTHYECKH O€30IacCHBIX TEXHOJIOTUH MepepadOoTKH MPOMBIIUICHHBIX 0TX010B. KomIuiekcHast
METONONIOTHSL  Pa3pabOTKU  JHEPropecypcocOeperaonmx  dKOJOTHYECKH  O€30IMMacHBIX
TEXHOJIOTHI IepepaboTKU MPOMBIIIIEHHBIX OTXO/0B C HCIOJIb30BAHUEM MPUHIIUIIOB «3EJICHON)»
JIOTHCTHUKH.

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM TUCHHUIIIHHBI
Bup y4eOHoii padoThI Axax. | Acip
3E
q. M.
O0masi Tpy10eMKOCTb JUCHUIIIIMHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocrosiTejibHas padoTa 1,42 51 38,25
KonTakTHas camocTosTenpHas paboTa 0,4 0,3
0,25
CaMOoCTOSATEIbHOC U3YUCHHE PA3/ICIIOB IUCITUTIIHHBI 8,6 6,45
Bua MTOroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTaIUs padoyeil NporpaMMbl 1M CUUILTUHBI
«IHeprod(p(peKTHBHOCTH U IHEPreTHYECKHUI Ay IUT XUMHUKO-TEXHOJOTHIEeCKUX
cucTem»

1 Heap AUCHUIIMHBI - OLEHHUBATH S()(PEKTUBHOCTH WCIMOJIB30BAHUS TOILTUBHO-
OPHEPTreTUUYECKUX PecypcoB; pa3pabareiBaTh S((PEKTUBHBIE MEpbI JUISl CHIDKEHUS 3aTpaT
NPEANPUSITHS; 03HAKOMUTHCS C METOAO0JIOTUEN POBEAEHUS YHEProayInTa.

2 B pe3yabTaTe H3y4eHHs AU CHUIIMHBI 00YYaIOLIUICS T0JI3KEH

Obnaoams CHeNyOIUMA KOMIETEHIIMSAMUA U WHAUKaTopamu ux goctuxenus: [1K-6.1;
[TK-6.2; TIK-6.3; [1K-4.1; TIK-4.2; T1K-4.3.

3HaTh:

— OCHOBHBIE TIOHSTHS W OMpEEICHUS B OOJACTH TOBBIIICHUS DYHEPTETHYCCKOMN
3¢ (HeKTUBHOCTH;

— TIoKa3atenu dHeprodh(PeKTUBHOCTH XUMUKO-TeXHOoJoTHnueckux cucteM (XTC);

— MOHATHE 0€30MaCHOCTH U YHEPTeTUUECKOI 0€30MacHOCTH;

— METOJMKY  DHTAJbIIUAHOTO W  DKCEPTeTHYECKOTO  aHali3a  JHEPreTHYECKOM
3¢ (HEeKTUBHOCTH XUMHUKO-TEXHOJIIOTUYECKUX CUCTEM;

— 001y 0 XapaKTEPUCTHKY COBPEMEHHBIX HICTOUYHUKOB SHEPTHH;

— OCHOBHBIC HAIMPABJICHHS U CIOCOOBI MOBBIIIECHUS dHEProdIPPEKTUBHOCTH TEXHOJIOTUN
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He(dTenepepaboOTKH;

— OCHOBHBIE CIOCOOBI OBbIIIEHUS SHEprodppextuBHOocTH HIT3.

YMmern:

— OPUEHTHPOBATHCSA B 3aKOHOAATENHCTBE W HOPMATHBHBIX JTOKYMEHTaX; (hemepabHBIX
LIEJIEBBIX IPOrpaMMaMm, CTPaTErnYecKUX MporpaMMax pa3BUTHsL, TEXHOJOTHUECKUX IIaTdopMax,
TTaHax QyHIaMEHTAIBLHBIX HAyYHBIX HccaenoBanuii PAH;

— OpPraHM30BbIBaTh YHEPIeTUUECKUHN ayAUT XUMUYECKUX ITPOU3BOJICTB U NPEAIPUATHIH;

— pa3pabaTbIBaTh dHEProcOEperarome MEpONPHUSTHS MO TMOBBIICHUIO 3()()EKTUBHOCTH
HCITOJIF30BaHUS U SKOHOMHH TOP;

Baaners:

— 3HaHUSAMHU B IOPUIMYECKUX, TEXHUYECKUX U IOJMTUYECKHX acleKTax oOecreueHHs
SHEProOe30MnacHOCTH.

3 Kparkoe coaep:xanue JUCUMIIIMHBI.

BBenenne. OCHOBHBIC MTOHATHUS U ONPEACICHHUS B 00JIACTH MOBBIILICHHUS YHEPTETHUECKOM
3¢ (EeKTUBHOCTH: TOIJIMBHO-3HEPreTUUECKHE DPECYPChl, SHEPreTUUYECKUH pecypc, BTOPUUYHBIN
DHEPTeTUYECKUH  pecypc, dHepreThuueckass  S((EeKTUBHOCTb, KJIACC  HHEPreTUUECKOM
3¢ (EeKTUBHOCTH, 3HEpreTuyeckoe o0cCieJOBaHUE (IHEPreTHUYECKH ayauT), SHEproCepBUCHBIN
J0roBOp (KOHTPAKT), peryaupyeMble BUABI AesTenbHOCTU. [Tokazarenn sHeproshHekTuBHOCTH
XUMHUKO-TexHojornyeckux cucreM (XTC).

Mopayasb 1. JHepreruyeckasi 3(ppeKTHBHOCTb, COBPeMEeHHbIe HCTOYHNKH JHEPrUH

1.1. [loBbImeHne 3HepreTHYECKOi IPPekTUBHOCTH U 00ecneyeHHe IHEPreTHYecKon
0e30I1aCHOCTH NMPOMBINLIEHHOCTH.

Baxuelimue cocTapistonyue ycTOMUMBOrO pa3BUTHUS: SKOHOMHUECKUI POCT, COLMAIbHOE
IpOIBETaHNE, SKOHOMHUYECKOe Ojaromoiiyuue M OJHepreTuueckas Oe3omacHocTb. [lonsatme
0€30I1aCHOCTH M SHEepreTudyeckoil O6e30macHOCTH. DHepreTudeckas 0€30MacHOCTh KaK BaykHas
COCTaBJISOLIAs HallMOHAIbHOU Oe3omacHocTH Poccun. DHeprocoepexeHne — OJJUH U3 TIaBHBIX
(bakTOopoB ObecreueHus: YHepreTudeckoil 6e3onacHocTu rocynapcrsa. Obmas xapakTepucTuKa
OCHOBHBIX IPaBOBbIX, HOPMAaTUBHBIX U HAYyYHO-OPTaHU3ALMOHHBIX WHCTPYMEHTOB YCIELIHOTO
peueHuss MmpoOJeM TMOBBILICHUS >HEPreTHUecKo 3((EeKTUBHOCTH B MPOMBIIUIEHHOCTH U
SHEpropecypcocOeperarox  IKOJOTUYECKHM  O€30MacHbIX ~ XMMHUYECKMX  TEXHOJIOTMM:
3aKOHOJIATeNIbCTBO M HOPMATUBHBIE JOKYMEHTHI; (elepanbHble LeNeBble IMPOrpaMMBbl,
CTpaTerMuecKkue  MpOorpaMMbl  DPa3BUTHUS,  TEXHOJOTMYECKHE  IUIAT(QOPMBI,  IUIAHBI
(byHaaMeHTalbHBIX Hay4HBIX HccnenoBanuii PAH.

1.2. MeToauka JIHTAJBNUIHOIO M JIKCEPreTHYECKOr0 aHaIu3a JHepreTuvyecKom
3¢ PeKTHBHOCTH XUMHKO-TEXHOJOTMYECKUX CUCTEM.

Okceprernueckuil 6anmanc XTC. Meroauka cocTaBieHHUsl SKcepreTudyeckoro OanaHca
cnoxublx XTC. Ilorepum dKceprum B OCHOBHBIX IIpolLleccaXx M ammaparax XUMHYECKOU
TEXHOJIOTHH (TETNIOOOMEHHHMKH, KOJOHHBI PEeKTU(UKAIMK, KOJOHHBI a0COpOLMH, CYHIMJIbHBIE
yctaHoBKHM).  CyIIHOCTh  DKCEPreTMYecKOro MeToja  TePMOAMHAMHYECKOTo  aHajlu3a
sHepretuueckoil 3dpdextuBHoctu XTC. Ilonarus pesynbratuBHocTH U 3dpdextuBHocTH XTC.
[Tokazarenn >KOHOMUYECKOH 3(PPEKTUBHOCTH U HKOJOTHUECKOW I(P(PEKTUBHOCTH («IKO-IKO-
s pexruBHOCTE») XTC.

1.3. O0mas xapaKkTepucTHKAa COBPEMEHHbIX HCTOYHMKOB JHEPIrUH.

Macmrabsl ¥ cTpykTypa  sHepromorpebnenuss — Poccuiickoit  ®denepauuu.
TemnosHepreTvka, TEIUIOUIEKTPOCTAHLIMY, TEIUIO3HEPTOLEHTPAIN. YTJEBOAHBIE PECYpCHI
(HedTb, HePTENPOTYKTHI, MPUPOAHBI U MOMYTHBIA ra3bl) KaK MCTOYHHUKH DHEPTOHOCHUTENEH.
VYronb, Topd W IpeBecHMHAa KaKk MCTOYHHUKM SHEproHocuteneil. ['eorepmanbHas sHEpreTuka.
I'mpnposnepretuka.  [lpunuBHasg  sHepretuka.  SlnepHas  sHepretuka.  TexHUYeckue
XapakTepucTHKU saepHbIX peakTopoB (BBOP, PEMK, BH u OI'TI). XapakrepucTuka aTOMHBIX
anektpoctaniuii Poccuun. Tepmosinepnas sHepretvka. BomoponHas sHepretuka. CosHedHas
sHepreTuka. BerpoBas osHepretuka. Bo3oOHoBnsiemble Ouopecypchl Kak — HCTOYHHUK
sHeproHocutenel. buosneprernka. Ilpomeccbl W TEXHOIOTUH TEPepabOTKH  OMOMACCHI
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(TepMOXUMHUYECKHE TMPOLIECChl: MPsSMOE CKUTaHue, ra3uukanus, TUPOJIU3, CKUKEHHE,
THJIPOJIN3; OMOJIOTHYECKHE MPOIecChl: aHa’poOHas (hepMeHTalus, dTaHONbHas (hepMeHTaIus,
aneroOyraHonbHas  ¢epmeHtanus). [IporHo3 BkiIaga  BO30OHOBISEMBIX  MCTOYHHUKOB
HHEPrOHOCUTEIIEH B MUPOBOM SHEPreTUUECKUI OalaHC.

1.4. OcHOBHbIE HANpPaBJEHHUS MU CHOCOObI NMOBBIMIEHUS] SHEProd’(P(PeKTUBHOCTH
TeXHOJI0Tuil HedTenepepadOTKH.

OnTumu3zanusi KayecTBa MOTOPHBIX TOIUIMB U CTPYKTypa HedrenepepadaThIBAIOIINX
3aBogoB (HII3). Meronbl TepMOAMHAMHYECKOTO M 3KOHOMUYECKOTro aHaim3a 3()(eKTuBHOCTH
HII3 u nHedrexumuyeckux 3aBofoB. OpraHu3alMOHHO-CTPYKTYpHBIE U TEXHOJOTHYECKUE
crocoObl  moBbImeHust dHeprodddexkruBHocT HII3. KomOuHHMpoBaHWE TEXHOJIOTHUECKHX
npo1eccoB U ycranoBok Ha HIT3.

Mopayasb 2. Cioco0bl MOBBIIEHUSI JHEPro3(PPeKTHBHOCTH. JHEPreTHYeCKHil ayauT.

2.1. Cucrembl 3HeproodecrnedyeHuss U CrocoObI NMOBbINICHUS YHeProdpdexTuBHOCTH
Ha He(renepepadaTbIBAIOIIUX NPeANPUATHAX.

TonnuBHO-PHEpPreTHYECKUEe  pecypchl, O0OpyIOBaHME U  YCTAHOBKH  CHUCTEM
sHeproobecrieuenust HII3. Buabl reHepupyeMblX SHEPrOHOCHUTENEH W METOAbl YIpPaBICHUS
sHepropecypcamu HII3.

OcHoBHBIE  crocoObl  moBbImeHUss  dHeprodpdextuBHoctn  HII3.  CmocoOsr
palMOHAIBHOTO MCHOJB30BaHUs BTOPUUHBIX dHepropecypcoB Ha HII3.

2.2. CoBpeMeHHble HaWJIy4lllde IpaKTH4YecKue JHepropecypcoddpexTuBHbIC
MeTO/Ibl JHeproodecneyeHusi HepTenepepadaTHLIBAIIIMX NPeANPUATHH.

OO01ast XxapakTepUCTHKA 3TATOHHBIX (HOpMaTUBHBIX) J0KyMeHTOB EBpomneiickoro Coro3a
M0 HAWIY4YIIMM JOCTYNHBIM MeTojJaM oOecledeHHusl JHepreTudeckor 3¢h(HEeKTUBHOCTH
IIPOMBIIIIEHHBIX TPOU3BOJICTB.

CoBpeMEeHHbIE ~ METOABl  TOBBIIICHHS  SHEPropecypcodpPeKTUBHOCTH  CHUCTEM
sHeprooOecreyenus. Kimaccudukanust METOJOB MOBBIIICHUS 3HEProd(h(HEKTUBHOCTH CHCTEM
sHeprooOecmneueHus: u yrpasieHus sHeproodecneuenuem HII3. Mcnonb3oBanue 3K0JIOrHUECKU
YUCTBIX BMJIOB TOIUIMBA. MeToasl NOBBIIEHUS 3()(PEKTUBHOCTH 3HEPrOr€HEPUPYIOIIETO
o0opynoBaHusi. DKoJIOrH4ecKd 3P (EeKTUBHBIE YCTAHOBKM KOMOMHHUPOBAaHHOI'O HPOHM3BOJICTBA
SHEPIHH.

2.3. MeToauka OpraHM3anuy YJHEPreTHYEeCKOro ayinTa XuMHU4eCKUX MPOU3BOACTB 1
npeanpusaTuii. OOmMe MOJOKEHHS JHEPreTHYEeCKOro AayauMTa NPOMbILLIEHHbIX
NnpeaAnpUATHIA.

CuctemMHBI aHAJIU3 CTPYKTYPHI, 00HEMOB U pekuMOB noTpednenus TOP u BeipaboTku
BOP. XapakTepuCTUKHM IOJCUCTEM TEIUIOCHAOXKEHUs] M SHEPreTMYECKOro KOMILIEKca.
JlokyMeHTanbHbIN aHAIN3 MPOEKTHBIX 51 JKCIUTYyaTallHOHHBIX roKa3aresen
HHEProdPPeKTUBHOCTH IHEPTETUUECKOTO U TETJIOTEXHOJIOTHYECKOT0 000py10BaHHUS.

WHuctpymenTanbhblii  aHamu3 3¢ ¢dekTuBHOCTH  Hcnonb3oBanuss TOP. TomnmsHO-
sHepreTuueckuil OamaHc. Pa3paboTka sHeprocOeperaromux MepONpHATUNH 10 MOBBIILIEHHIO
3¢ (PEKTUBHOCTH UCIIONB30BAHUS U SKOHOMUU TIP.

2.4. MeToanka HOPMHPOBAHMS JHEPronoTpedIeHUs HA NPeNPUSITHSIX.

OOmiasi xapakTepuCTHKa METOJIMKH HOPMHpPOBaHUS sHepromnoTpebinenus. [IpoektHele,
HOpMaTHUBHbIE U  (DaKTHYEeCKHe TMOKa3aTeIM  JHEPrornoTpedjIeHHus  TEeXHOJIOTHYECKUMHU
YCTaHOBKAMH. Hopmanu3oBaHHBI ~ SHEPro-TEXHOJOTMYECKHUU OanaHc. IToTenuman
3(pPEKTUBHOCTH  HHEPromoTpedsieHHs] W TEXHUKO-DKOHOMHYECKOe  OOOCHOBAaHHE  €ro
npakTHueckor peanuzanui. MHopmannoHHO-aHANUTUYECKAs MOJIENb CHUCTEMHOIO aHajiu3a U
HOPMHUPOBAHHUS B SHEPTETUUECKOM KOMIUIEKCE MTPEANPUATHS.

2.5. CoBpemeHHble npo0JeMbl o0OecnedyeHusi IJ100aJbLHON JHEPreTu4ecKoi
0e30macHOCTH.

[lonsitTue  sHepreTMueckol  OE30MACHOCTH  KAaK  KOMIUIEKCHOH  COBOKYIHOCTH
HOJUTUYECKON HHEProde30NacHOCTH, HKOHOMHMUYECKOW HSHEprode30MacHOCTH MU TEXHOTEHHOH
sHeprooe3zonacHocTd.  CymHOCTH — mpoOjemMbl  3Heprobe3omacHocTH.  FOpuamdeckui,
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TEXHUYECKUI u MOJINTUYECKUI aCTeKThI obecrnieueHus HHEPro0e30MnacHOCTb.
Ouneprobe3onacHocTh EBpocoroza u  HammoHanmbHble HHTEpechl Poccun. Crparermueckue
HAIPAaBJICHUSI TOBBIIIEHUS HEProOe30MacHOCTU: IHepropecypcodHEeKTUBHOE 3KOJOTUYECKU
0e30MacHOe UCIOJIb30BAaHUE DHHEPIMM; YCKOPEHHBIE POCT NPEUIOKEHUH KOMMEPUYECKUX
3¢ (PeKTUBHBIX  DHEPrOpPECYpcoB U  yBEIMYEHHE MHBECTULMH B  HHEProcOEpereHUe;
UCTIOJIb30BaHUE PA3HOOOPA3HBIX BHJIOB HHEPrOHOCHUTENCH (paclIMpeHHe WCIOIb30BaHUS
MPUPOJHOTO Tra3a; pa3BUTHE HKOJIOTMUECKH O€30IMaCHBIX TEXHOJOTHH HCIOJIb30BAHUS YIIIf;
YCKOPEHHOE Pa3BUTHE aTOMHOW YHEPTETUKU M BO3OOHOBIISIEMBIX (IbTEPHATUBHBIX ) HCTOYHUKOB
SHEPruy; 3aMelleHrne HePTSIHBIX MOTOPHBIX TOIUIMB Ha TPAHCIOPTE; 3aMEHa TPaJAULIMOHHBIX
BUJIOB TOIUIMB HAa COBPEMEHHBIE BMJIbI SHEPrOHOCUTENIEH: a3 U Yrojb Ha CHUHTETHUYECKOE
KUJKOE TOIUIMBO, ATOMHOM SHEPrMM Ha BOAOPOA M Jp.); CO3JaHHe HHPPACTPYKTYpHI

ri100aJIbHOTO pBIHKA TOTUTMBHO-3HEPT€TUYECKUX peCypcoB; JETICHTPATH3AIHS
SHEPrOCHA0KEHUSI.
4 O0bemM yueOHOH THCHMILINHBI
O0BbeM IUCHUILINHEI
Buj yuyeOHoii padoThl Axan | Acip.
3E
q, q,
OO0masi Tpy10eMKOCTb 1M CHUILTTHHbI 3 108 81
KonTakTHas pabdora — ayANTOPHBIE 3aHATHS: 1,78 64 48
Jlexnnn 0,89 32 24
[Tpaktuueckue 3anstus (113) 0,89 32 24
CamocrosiTesqibHasi paboTa 0,97 35 26,25
KonrakTHas camocrositensHas paboTa 0,2 0,15
CamocTosTenbHOE U3yYeHUE Pa3esioB IUCHUIIINHBI 0,25 8,8 6,6
Bua MTOroBOro KOHTpOJIs: 3auer

AHHOTanus padoyel NPOorpaMMbl 1M CHUIITTHHbBI
«YnpaBJjieHHe IeNsIMU MOCTABOK JHEPropecypcocéeperalmmx XuMuIecKux
npeanpuaTHID

1 eap aAuCHMNIMHBI - GOPMHPOBAHKE KOHIENTYATHHOTO MBIIUICHUS O TPpoOieMaM
yIpaBlIeHUS LEMsAMU TOCTaBOK JSHEPropecypcodPPeKTUBHBIX XUMHUUECKHX MPEANPUATHH,
pa3BUTHE YMEHUW ¥ TPAKTUYCCKMX HABBIKOB NPHHATHS J(P(EKTUBHBIX YIIPABICHUSCKUX
pelIeHri Py OpraHu3aIiH 1IeTlel TOCTAaBOK XUMHUYECKUX MPEATPUITUN.

2 B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00yYAIOIIUIICH T0JI3KEH

Obnaoams CleNyOIMUMA KOMIETEHIIMAMUA U WHAUKaTopamu ux goctuxenus: [1K-5.1;
ITK-5.2; TIK-5.3.

3HaTh:

- KIaccu(HUKaIuio U OOIIYI0 XapaKTEPUCTUKY OCHOBHBIX CTPATeTUH YIIPABICHHUS ICTISIMU
MOCTaBOK XUMHUYECKHX MPEIIPHUITHIA,

- TIPUHIMIBI W METOABI Pa3padOTKH HIHEPropecypcocOeperaronmx 3KOJIOTHICCKU
0€30MaCHBIX, WIH «3EJICHBIXY, [IeMlel TOCTABOK XUMHUECKUX MPEIIPUITUN;

- CYIITHOCTh CTIIOCOOOB 00eCTIeYeHHs IHEPTOPECYpPCOoCcOEePEKEHHS B IIETISIX MTOCTABOK;

- CYIIHOCTb METOJOJIOTMW  YIpPaBIIEHUS OTHOIICHUSAMU B IEMAX IOCTaBOK
SHEPropecypcocOeperaroiX XHMHIECKUX PEATPUSATHI;

- CYIIHOCTh METOJIOB pa3pabOTKU MPSAMBIX M OOpaTHBIX IENeil MOCTAaBOK XMMHUYECKUX
MPEANPUITHI;

- CIIOCOOBI 00€CTICUCHYS U IMOBBIIICHUS YKOJIOTHYSCKOM OC30IMaCHOCTH LIETIEH MOCTaBOK
XUMHUYECKHX TIPOU3BOJICTB;

- OOIIYI0 XapaKTepUCTUKY CHCTEM KOMITBIOTEPHOTO aHAJIM3a dHEProdK0dPPEKTUBHOCTH
OM3HEC-TIPOIIECCOB B IICTISAX MOCTABOK SHEPTropecypcocOeperarmmx XUMUICCKIX TIPEIITPHSITHA.
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YMmerh:

- HpI/IMeHSITL CTpaTCFI/II/I JIOTUCTHUYCCKOTI'O praBHeHI/ISI ersiMu II0CTaBOK
SHEPropecypcocOeperarmux XUMUIECKUX MPEIITPUATHH;

- BBIOMpATh SKOHOMHUYECKH 3((PEKTHBHBIE METOABI YIpPaBICHHS UEMSIMH IOCTaBOK
SHEPropecypcocOeperarmmux XHMUIECKUX MPEITPUITHH;

- BBI6I/IpaTB paI_[I/IOHaHLHBIX IIOCTAaBIINKOB JIOTUCTUYCCKUX yCHyI‘ B HH Ha OCHOBC
WCITOJIb30BAaHUS BHEITHUX PECYPCOB («ayTCOPCHUHTY);

- dbopmynupoBath IIOCTaHOBKY 3a1a4 ONTUMU3ALHN IIOKa3aTesen
sHepropecypcoGeKTUBHOCTH LIE€NEeH IOCTaBOK NPUMEHAEMONW NPOIYKIMH XMMHUYECKHX
PEANPUITHM;

Baagern:

- METOJ0JIOTHEN «I0JEBOr0 pa3JeseHus MPUObUIN» MPU YNPABICHUM LETSIMU [1OCTABOK
SHepropecypcocOeperarux XuMU4eCKuX MpeIIpusTHA;

- crnoco0aMu, METOJaMH W TpUeMaMH pPa3pabOTKU pPalMOHAIBHOW OpPraHMU3alMOHHON
CTPYKTYPBI «3€JIEHBIX» LENEeH NMOCTaBOK XMMUYECKUX NPEANPUATUN; MUHUMU3ALNUN OTXOAOB B
IIIT; npenorBpamieHuss MOTEPh M CHUXKEHHS BBIOPOCOB B LENAX IIOCTABOK MPEANPUATUN
HePTEra30XuMHUECKOT0 KOMILIEKCa.

3 Kpartkoe conep:kanue JMCIHUILIHHBI.

Bsenenue

Monyns 1.

1.1. CoBpeMeHHBIE KOHLETIIMH U NIapaJUIMbl YIIPABJICHUS LEISIMU II0CTABOK.

[Ipennochbuikyu BOSHUKHOBEHUS KOHLENIUN ynpasiieHus uensMu nocraBok (YLII); nenu
IIOCTaBOK KaK OOBEKThl JIOTUCTUKM; pPa3BUTHE HHTETPUPOBAHHOM JIOTUCTHKH Kak (akTop
¢dopmupoBanus meneld moctaBok (LIII); cyOBeKTbI CHCTEMBI YNpaBJICHHUS IEMSIMU IOCTAaBOK;
OCHOBHBIC CTpaTeTMYECKHE KOHLEMIHUU pecypcocOepexeHns; CHHEPreTHYecKuil spQext
WCIIOJIB30BaHNUs IIPUHIUAIIOB JOrucTuku B YT

1.2. lleaun 1 cTpaTteruu ynpasiIeHUs LENSAMU IOCTaBOK.

OcHoBHblEe CyOBEKTHl U 00beKkThl ympasineHus B LIII; opranmszamus crpykrypsr LTI
sHepropecypcocoeperaromux npeanpusatuii  HedTerazoxumuueckoro kommiaekca (HI'XK);
sTanbl pa3paboTku cTparernueckux nene YIII; kommueke crparerndyeckux neiei («aepeBo»
neneit), kapra crparernueckux nenet npu YUII; 3agaua crparerndeckoro ynpasnenust L{I1.

1.3. IIpoGaembl ONTUMAIBLHOTO CUTYallMOHHOTO YIPABIEHUS LETSIMHU TOCTABOK.

IlocranoBka 3amad ontumanbHoro YIIII; Buabl KpUTEpUEB ONTUMAIBHOCTH B
IIOCTAaHOBKAX 3aJ1a4 ONTHUMAJILHOTO cuTyaruoHHoro Y III1.

Monyis 2.

2.1. Merononorus ynpaBjieHUs OTHOIIEHUSIMU B LIEMSX TOCTaBOK.

Bunst otHomienuit B LII; sransl npunsartua peweHuit npu YIII; xonnyecTBeHHBIE U
KayeCTBEHHbIE TIOKa3aTesIn HH(POPMalMOHHBIX MTOTOKOB B YIIIT.

2.2. Buasl nokazareneit agpdextusHoctn YLII.

[Tonstue m knaccuduxanus O6uzHec-mporeccoB B LII1; kimtoueBbie U BCrioMoraTeabHbIC
6usHec-npoueccs! B LI1; ¢pyHKIIMOHANBHAS U OpraHU3alMOHHAS UHTETpalus OU3HEC-TIPOILECCOB
cyorektoB YIII; wuHTErpamusi OwW3HEC-TIPOIIECCOB BHYTPEHHEH W BHEIIHEW JIOTUCTHKH,
meroponoruss cutyanuonHoro YIIT ¢ wucnonb3oBanueM cOallaHCUPOBAHHOM — CHCTEMBI
nokazaresneir dpdexkruBHoctd (BSC) u xmroueBbIx wmHAEKCOB mpousBoautensHoctd (KPI);
OPUHIUNBL (POPMHUPOBAHUS 3HAUYEHUH CHUCTEMBI KIIIOUEBBIX HMHIEKCOB IMPOU3BOAUTEILHOCTH
(KPI) VIII; B3ammocBs3b cuctembl KPl u cOamaHCHpOBaHHOW CHCTEMbI IOKa3aTenei
s dexruBaoctu (BSC); pacnpenenenue onenok KPI mo yposusim YIIII.

2.3. Metopomorust pazpaboTKu IHEPTrOpeCcypcocOEpEeraroInX IKOJIOTHIECKH 0€30TaCHbBIX
Hernel NoCTaBOK MpenpusTHI He(Tera30XuMHIECKOro KOMILIEKCA.

[IpumMeHeHHEe OCHOBHBIX TPUHIUIOB «3€JCHOW XUMHH» W METOJIOB JIOTHCTUKH
pecypcocOepexxeHnss A pa3pabOTKM  OpraHM3allMOHHO-(QYHKIMOHANBHOM  CTPYKTYpHI
«3enenslx» neneit nocraBok HI'XK.
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[Ipsimast u obOpaTHas 1(S)113 MTOCTaBOK; CTpaTerus obecrieueHus
sHEpropecypcocoOepexeHus 1 skojgorudeckon 6ezomacuoctu LI1.

Monaynb 3

3.1.. OcoOeHHOCTH CTpaTEeTHi yIpaBIeHHs LEMsIMU TOCTABOK MPUMEHIEMOW MPOTyKIINU
HpeNpUATHA HePTera30XMMHUYECKOI0 KOMILJIEKCa.

Opranuzanusa LI npumensemoinn npoaykuuu npennpustuid HI'XK, wnmn xumuueckoit
IIPOAYKIMM; LIeJU U 3afadn ynpasiaeHus LI npumenseMoll XUMHUYECKON NPOAYKINUHU; CYIIIHOCTb
ctpareruu ynpasieHus L{II npuMeHseMoil XuMUUECKON MPOAYKIUH; aKTyalbHOCTh pa3padOTKU
WHHOBalMOHHBIX cTpaterud YIII mpuMeHseMol XHUMHYECKOW MNPOAYKIUH; albTEPHATHUBBI
opraumzaiun  YIII npumensemoll XMMHMUECKOM MpOAYKIMM (BUABI YCIYI IOCTaBILUKA
nponykiuun HI'XK, Bo3HarpaxaeHue mocTaBIInKa).

OOmiast XapakTepHCTUKa CTPaTeTWu J0JeBOro coOepekeHuss npubbumm npu YT
npumensieMon npoaykuun HI'XK.

3.2.. OcHoBuble crparernn YLUII mpumensemMoll MpOAyKUIUH HEPTEra30XUMHUYECKOTO
KOMILIEKCA.

CyIHOCTh CTpaTeruy JOJIEBOTO pa3jeieHus npubblim Mexay cyobekramu LI
NapTHEPCTBO IIOCTABLIMKOB; U3MeHEHUE poau 3akynok B LIII; posp pedarenpHOCTH 1O OXpaHe
OKpY’Karolllel CpeJibl; BBIFO/Ibl CTPATETUHN «JI0JIEBOTO pa3esieHUs: MPUObLIN» JIJIsl HOTPEOUTENS U
IOCTaBIIMKOB XUMHUYECKOM MPOAYKIIMH; COKPALIEHHE OOIMX 3aTpaT MOCTABLIMKOB; pa3InyHble
BU/Ibl OTHOLIEHUH MPU NOCTaBKaX XMMHUYECKON MPOAYKLIUN; METO/IMKA COCTaBIEHUS KOHTPAKTOB
Mexay cyobekramu LII v npakThyeckue mHpuUMepbl HCHOJIb30BAHUS CTPATEIMU «I0JEBOIO
pasfeneHus NpuObBUIM» HA HPEANPUATHSIX XUMHYECKOM H  aBTOMOOMIJIECTPOUTEIbHOMU
IIPOMBIIIJIEHHOCTH.

CymHocts coBpemeHHbIXx crpateruit YIIII: crparerum oOyuenuss LII u crtpareruun
nposzpaunoctu LI1.

3.3.. MeTononorus aHaimu3a 3KOHOMHYECKOH 3¢ dekTUBHOCTH pernennii mo YIIIT.

Tumnsl nocTaBIIMKOB BHEIIHUX HCTOYHUKOB pecypcoB (ayTcopcuHr) npu Y LTI

OpranuzalnoHHO-(YHKIIMOHAJIbHAS CTPYKTypa IeNedl MOCTaBOK KakK Ba)KHEHUIINI
dakTop skoHOoMuuecku s¢pdexruBHoro VYIII; Tunmel moneneidl nemeil MOCTaBOK, LEJNEBbIE
¢byHkuyu U kputepun ontumanbHocTH L{IT; cocraBnstomue skoHomMuueckoro 3¢ dexra u 3arpar
B oneHke 3¢dexkruBHoctn pemenni nmo YLUII; mokazatenu s¢dextuBHoctr YIII nmo Bumam
(GYHKIIMOHAIBHOW JIOTUCTUKU M HANpaBICHUSIM HpeanpUHUMATEIbCKON aesrenbHocTH B LIIT;
THUIIBI TOCTABIIUKOB BHEITHUX UCTOUHUKOB pecypcoB (ayrcopcuHr npu Y LIT).

Krnaccugukanys BHENIHMX MOCTaBIIMKOB JIOTMCTHUYECKUX YCiyr (ayrcopcuHr): 2PLP,
3PLP u 4PLP (mocTaBUIMKHM JIOTUCTMYECKUX yciayr 2-oi, 3-eif m 4-oif croponsl). OueHka
s dexTuBHOCTH ayTcopcunra mpu Y LI

3.4. Apxutekrypa M peXHMbl (YHKIMOHHUPOBaHMUS THUIOBOM (3TaJOHHON) MOAEIH
oneparuii B L1 (SCOR-monenn) aiist ananmza sdpdexrusaoctr YIIII.

OToOpakeHHe OCHOBHBIX BHJOB JEATEIBHOCTH U Ou3Hec-mpoueccoB B SCOR-monenu
IENMyd TOCTAaBOK; ONpeNeJeHUuEe JTaJOHHBIX ToKazatened s¢dexktuBHocTr L[I[I Ha oOcHOBe
KOHTPOJIbHO-3TAJTOHHOT'O TECTUPOBaHUS (OEHUMAPKUHTA); TU(PepeHIraus OCHOBHBIX OU3HEC-
nporieccoB B SCOR-Momenu 1O KareropusM; BCIOMOTATeIbHBIC CPEJICTBA MOJIEIH, WX
XapaKTEPUCTHUKHU.

3.5. Komnekchnas cTpaTerus OpPraHU3alMOHHO-YKOHOMHKO-3KOJIOTHYECKOTO
YIPaBIEHUS «3EJIEHBIMU» LIETISIMU ITOCTAaBOK MPUMEHAEMON XUMUYECKON IPOAYKIIHH.

B3anmocssa3p ynpasinenuss oxpanou OIIC u BXKJI ¢ ymnpaienuem «3enenbiMuy LT
IIPUMEHSIEMON XUMUYECKOW NPOAYKLHENH; MUHUMHU3ALUs OTXOJO0B — Ba)KHENIIEE HAIPaBIICHUE
nearenbHocTH N0 oxpaHe OIIC, oxpane 3a0poBbs U bXK/I; 3aTpaThl Ha OTXOJBI U CTOUMOCTh
MUHUMU3anuu otxo108 B LI1.

Baxnocts nearensHoctu no oxpane OIIC, oxpane 3popoBest u BXX/[ npu ynpasnenuun
IIIT xumMudeckoi NpoAyKIMEN; BBIroIbl s AestenpHocTy 1o oxpane OIIC, oxpaHe 310poBbs U
BXJI or ymnpaBineHus «3eneHeiMu» LIl  XuMHYeckoll  MpOAYKIMEH:  yIpaBiIeHUE
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MPOU3BOJCTBEHHBIMU OTXOJAMHU; COKpAllleHHE MNPOYHX OTXOJAOB XUMHUYECKON MPOIAYKIIHH;
BBITIOJTHEHUE YYETHBIX, OTUETHBIX M OOy4YaloUIMX pPYKOBOISIIMX MAaTepUaloB IO OXpaHe
3nopoBbsi, bXKJI u OIIC.

4 O0bem yueOHOI JUCIUTIIMHBI

Buja yyeoHoii padboThl O0mem menIMHbE
3E Akaj. 4. AcTp. 4.

OO0u1asi Tpy10€eMKOCTb 1M CHUIITTHHbI 4 144 108
KonrakTHasi padoTa — ayJuTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexkmu 0,44 16 12
[Tpaktuueckue 3anarus (113) 0,89 32 24
CamocrosiTesibHasi paboTa 1,67 60 45
Bua konTpoJis:
IK3aMeH 1,0 36 27
KoHnTtakTHast paboTa — mpoOMEeKyTOUHas aTTeCTaIUs 10 0,4 0,3
IToaroTOBKA K DK3aMEHY. ' 35,6 26,7
Buj uTOroBoro KOHTpoOJIsi: 9K3amMeH

5.3 IucuuniauHbl 4acTu, GopMupyeMoil yYacTHUKaMHU 00pa3oBaTeIbHbIX
OTHOIICHWH (IUCHHUILIMHBI 110 BBIOOPY)

AHHOTaNUs padoyell NPorpaMMbl 1M CHUIITAHbBI
«HUcenenoBanue onepanuii B XMMUYeCKON TEXHOJIOTHID)

1. Hear aucuumauHbl — (OPMUPOBAHHE KOMIIETCHIIMI B 00JacTH aHaIN3a,
MOJICIIMPOBAHUS U ONTUMHU3AIMH OTIepaIii.

2 B pe3yabTare u3y4eHus AUCHUIIMHBI 00yYAOIIUIACS T0TKEH:

Obnadoams ClenyOIUMUA KOMIETCHIIMAMUA U UHAUKaTopamu ux goctuxenus: [1K-3.1;
ITK-3.2; T1K-3.3; I[1K-4.1; [1K-4.2; T[1K-4.3.

3name:

- MOHSITHE OTEpallMd W UCCIEAOBAaHUS OIEpalHii, CyIIHOCTh MPsIMOW U 0OpaTHOI
3a/1a4 UCCJIEeI0BAHMS OTlepallnii;

- 00JacTu MpUMEHEHUs UCCIIeIOBAaHUS ONepalliii B yIIPaBICHUH OPTaHU3AIMSIMH U
PETPUATHSIMHU;

- OCHOBHBIE KJIACChl MOJEIJIEH MCCIEIOBAHUS ONEPALMM W CHUTyalluld NPUHITHUS
peleHus;

- MOHATHE 33aJa9M ONTHMHU3AINHM U €€ OCHOBHBIE KOMIIOHCHTHI;

- npuMepsl  GopmanuzalMyd  3a7ad  ONTHMHU3ALMU  TPOU3BOJCTBEHHOW U
JIOTUCTUYECKON JCATENHbHOCTH C IIOMONILI0 MOJCICH JUHEHHOrOo M ICI0YHCICHHOIO
MIpOrpaMMHUPOBAHUS;

- o0nacTy MPUMEHEHHs] UMUTAIMOHHOTO MOJIEIMPOBAHUS AJis aHAJIM3a CHUCTEM B
YCIIOBHSIX JIEUCTBUS CTOXACTHYECKUX (haKTOPOB.

Ymemn:

- dbopMynupoBaTh 1€MW, 33Ja4d U KOHIIENTYAJIbHYIO MOJENb OINEpPallHOHHOTO
HCCIIEOBAaHUA;

- (dbopMaM30BBIBaTh MPUKIIATHBIE 3aa91 C TIOMOIIBI0 MOJIENIC MAaTeMaTHUYEeCKOTO
IPOrPaMMHUPOBAHUS U PemaTh X ¢ moMoinbko makera GLPK;

- pa3pabaThIBaTh MMHTAIIMOHHBIE MOJICITH OTEPaIiii ¢ TOMOIIbI0 TTakeTa Anylogic;

- WHTEPIPETHPOBATh PE3YNbTaThl MOJICIUPOBAHUS W TOTOBUTH DPEKOMEHIAITUH
pELICHUI Ha UX OCHOBE.

- paboTaTh ¢ HAYYHO-TEXHUYECKOW JTUTEPATypol B 00JIACTH MPUMEHEHUSI METO/I0B
WCCIIEIOBAHUS OTIEpaIlUiA.
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Braoemy:

- HaBBIKAMH PAOOThI C HAyYHO-TEXHUYECKOH, CIPABOYHOW JUTEPATypord U
AIEKTPOHHO-OMOINOTEYHBIMU pECypCcaMu B 00JIaCTH UCCIIETOBAHMS ONIEPALINA;

- HAaBBIKAMH MPUMEHEHUS KOMIIBIOTEPHBIX HHCTPYMEHTOB MOJEIIUPOBAHNS;

- HaBBIKAMM IPUHATHS PELIECHUS HA OCHOBE MOJIEJIMPOBAHUSI.

3 Kparkoe coepkanue IMCUMILIUHBI:

Hcropus BOZHMKHOBEHHUs HcclieqoBaHus onepauuid. [loHaTre nccnenoBanue onepamuil.
O6nactT TpUMEHEHHUS HCCIEIOBAaHUS ONEpaluil Uisi COBEPILICHCTBOBAHUS OpraHU3aluid M
npennpustuil. [Ipsimas u obpaTHas 3agauu MCCIEOBaHUS OMNEpaluid. DTambl ONEepPariOHHOTO
uccienoBanus. Poib MojenupoBaHus B HCCleNOBaHUMU onepauuil. CuTyauuu NPUHITHS
pELIEHUI 1 OCHOBHBIE KJIACChI MOJIEJIEN B MCCIIEIOBAHUU OIEpaluil.

[TonsTne 3agaum  ONTUMM3ALMM U €€  OCHOBHBIE KOMIOHEHTHI. JIuHelHOe
[IporpaMMHUpOBaHUE: MaTeMaTH4ecKas I[OCTaHOBKA 3a/Jaud JIMHEWHOrO0 IPOrpaMMHUpPOBAHMS,
reoMeTpuueckas uHTepnperanus. [loHsTHE AOMYCTUMOCTH M ONTUMaIbHOCTHU. CBSI3bIBAIOIINE
orpaHuueHusi. AHanu3 4yBcTBUTEIbHOCTU. OOIIas XapakTepUCTHKa aITOPUTMa PEIICHUs 3a/1a4
JUHEHHOTO MPOTrpaMMHUPOBAHUS. SI3BIKH MOJCIIMPOBAHMS M HHCTPYMEHTHI JUTS (hOpMaTH3AIUH 1
pemieHuss 3aJad  JMHEHHOro mnporpaMMupoBaHud. llenouuciaeHHoe mnporpaMMupOBaHUE:
WCIIOJIb30BAaHUE JMCKPETHBIX TMEPEMEHHBIX B 3aJadax ONTUMM3AIMHU; OOIIas XapaKTepUCTHUKA
QITOPUTMOB pEIICHUsI 3a/1ad LIETIOYUCICHHOTO MporpammupoBanus. [Ipumeps! dopmanuzanuu
3amad B chepe MPOM3BOJACTBEHHOTO IUIAHUPOBAHUS, JIOTUCTUKU PACIIPEICICHUS, TTIAHHPOBAHUS
MIPOJIaXK U ONepalnid, COCTaBICHUHU PACIIMCAHUI.

[IpoGnema TpHHSTHS PENICHUS B YCIOBUSAX JIEHCTBUS CTOXAaCTHUYECKHUX (PaKTOPOB:
OCHOBHBIE€ MOAXOJbl K peueHuto. [IpuMeHenrne MeToja UMHUTAlMOHHOTO MOJAEIMPOBAHUS IS
aHajgM3a W ONTUMH3alMU omnepauuil. KoMIbIOTEpHBIE HWHCTPYMEHTHI MOJICTUPOBAHUSI.
[TpoueccHoe monenupoBanue B makete Anylogic. IMUTaIMOHHBIN 9KCTIEPUMEHT.

4 O0beM yueOHOM JUCIHILJIMHBI

Buj yueOHo# padoThI O0mem mmcMmIMHbE
3E AKkajp. 4. Actp. 4.

OO011asi TPy10eMKOCTb 1M CHUIJTHHbI 3 108 81
KonTakTHas padora — ayANTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
IMpaktrueckue 3austus (I113) 0,89 32 24
CamocrosiTesibHasi paboTa 0,97 35 26,25
KonTakTHast camocTosiTenbHas paboTa 025 0,2 0,15
CaMOCTOSATENIbHOE U3YUSHHE Pa3/IeIOB AU CIUTLTIHBI ' 8,8 6,6
Buja uToroBoro KOHTpoJIsi: 3a4er ¢ oleHKOH

AHHOTaIUs padoyeil MpPorpaMMbl 1M CUUILTHHBI
«MeTtoabl JIMHEHOI0 NPOrPAMMHUPOBAHNA B XUMHYECKOH TEXHOJIOTHH»

1. Heap aucuMmiauHbl - (GOPMHPOBAHHE  TEOPETUUYECKUX 3HAHUKA IO OCHOBHBIM
METOJIaM PEeIIeHUs] JIMHEHHBIX ONMTHUMU3AIMOHHBIX 33/1a4, OOyYeHUE MPAKTHUYECKUM HaBBIKAM
no dopmanm3anuy 3a7ad Ppa3IMUHBIX TPEIMETHBIX O00JlacTeid B BHJIE 3a7ad JIMHEHMHOTO
MpOrpaMMHUpPOBaHUs, M3yYEHHE METOJOB PEIICHHS  JMHEWHBIX ONTHUMHM3ALMOHHBIX 3a/ad,
dbopMHUpOBaHHE HABBIKOB 10 (OpMaIA3AIUHU 33/1a4d PA3TUIHBIX MPEIMETHBIX 00JacTeil B BHUJIE
3a/1a4 JMHEHHOTO MIPOrPAMMHUPOBAHMS U UX PEIICHHUS.

2.B pe3yabTare H3yuyeHHUs] AUCHUILIHHBI o0y4yawinuiicsi 1o/keH: (Obradams CAEAYIOMAMA
KOMIETEHIMAMU U uHauKaTopamu ux poctikenus: [1K-3.1; T1K-3.2; T1K-3.3; [1K-4.1; [1K-4.2;
[TK-4.3.

3namo:

-OTIpPEICIICHH S, TEOPEMBI, TTOXOIBI K PEIICHUIO 3a7a9 JUHEHHOTO TPOTrpaMMHUPOBAHUS

-OCHOBHBIE TEOPETUUYECKHE MOJ0KEHUSI, METO/IbI TUHEHHOTO TPOTrPaMMHUPOBAHUS
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-OCHOBHBIE METOJbI JINHEHHOTO IPOrPaMMHUPOBAHMS ISl PEIIECHUS ONTHMHU3ALMOHHBIX
3a1a4y

Ymems:

-[IPUMEHSATh CTAaHJAPTHBIE METOABbl MATEMAaTUYECKOTO MOJEIMPOBAHUS JUISl PEILICHUs
TUIIOBBIX 3a7a4;

-popmynupoBaTh 1eneByr0 (PYHKIMIO M 3alMCHIBATh OTPAHUYEHUS JTUHEWHBIX
ONTUMH3ALMOHHBIX 3a7a4

-IPUMEHSATH METObI TMHEHHOTO POrPaMMHUPOBAHUS ISl PELIEHUS] ONTHUMU3AILIMOHHBIX
3a1a4.

Braoemy:

-HaBbIKaMM [TPAKTUYECKOI'0 MUCIIOJIb30BaHMUs 0a30BbIX 3HAHUI U METOA0B MaTEMaTUKH

-HaBBIKAMU COCTABJICHUSI MaTEMaTUUECKUX MOJIENEN peabHBIX 3a7a4

-HABBIKAMH [TPUMEHEHHS MAaTEMaTUYECKOI0 HHCTPYMEHTAPUS, HaBbIKaMH MCIIOJIb30BaHUS
MaTEMaTUUYECKOTO SI3bIKa U MATEMAaTUYECKOW CUMBOJIMKY IPU IIPOBEACHUH UCCIIEIOBAHUSL.

3. Kpartkoe cogep:xanue JUCUMIIIIMHbI:

Paznesn 1. Ilonsitue o JuHeiliHOM mnporpamMupoBaHuu. OOmias XapakTepUCTUKA
3ajjay  JIMHEHHOro  MporpaMMHUpOBaHMs W o00jacTh MX mnpuMmeHeHus. llpumepsl 3amau
JUHEHMHOro MporpaMMHpoOBaHMs. 3ajaya O MPOU3BOACTBEHHOM IUIaHE. 3ajada O JUeTe.
Knaccudukanus 3agay AMHEHHOrO MPOrpaMMHMpOBaHus, (OPMHUPOBAHME MaTeMaTUYECKOH
mozenu. CTaHnapTHast U KaHOHHWYecKass (OpMbl 3alMCH 33/1a4 JIMHEHHOTO MPOrpaMMHPOBAHUS.
Pa3BepHyTtas, MarpuuHas W BEKTOpHas 3amuch 3azadyd. [IpuBeneHue 3amad JIMHEHHOTO
IIPOrPaMMUPOBAHUS K KAHOHUYECKOMY BUAY

Paznen 2.I'eomeTpuyecKas HHTEepIpeTaAnus 3aga4un JIMHEHHOT 0
NPOrpaMMHUPOBAHUA M ee rpadguyeckuii Merod. ['eomerprueckas MHTEpIpeTalMs 3aauu
JUHEHHOr0 IPOTrpaMMHUpPOBAHMs B Cilydae JIByX IepeMeHHbIX. ['padudeckuil MeTox pelieHus.
Pemenue 3agaun TMHENRHOro0 MPOrpaMMHUPOBAHMS METOJIOM nepedopa BepuinH. [IpumennMocTh
rpa¢puyeckoro MeToja B ciydyae 3a7ady C KOJMYECTBOM IIEPEMEHHBIX OOJIBLIIMM TpeX.
Boinykible MHOXeCTBa B JIMHEWHOM MpocTpaHcTBe. OrnpesneneHue BBITYKIOrO0 MHOXKECTBA.
CpolicTBa BbINYKIBIX MHOXeCTB. Kpaiinme touku. Teopema o mnpexacrasinenuun. Teopema o
paznenstomeld runepruiockoctd. CBOMCTBa IUIAHOB 3a7auyd JIMHEHHOTO MPOrpaMMHUPOBAHMSL.
HaxoxneHune pemieHus B KpalHEH TOuke. OKBHUBAJEHTHOCTh KPAWMHHUX TOYEK U OIOPHBIX
JTAHOB.

Pazgen 3.CuMmiiekc-mMeTol pemieHusi 3a4a4 JHHEHHOI0 NPOrpaMMHPOBaHUS.
OO0mass cxema peleHus: IKCTPEeMalbHBIX 33/1a4 M €€ peaju3alus B CHMIUIEKCHOM METOJIE.
CHUMIIIEKCHBIM ~ METOJ,  pELIEHUs KaHOHMYECKOM 3aJauyd JIMHEHHOro IpOrpaMMHMpOBaHMS.
Anroput™M  pealuzallMM  CUMIUIEKC —MeToja: anredpanyeckuil M TaOJWYHBIA BapUaHTHI.
HaxoxeHne ncxomaHoro
jpomyctumoro 0Oasuca.  OTbhICKaHME ONOPHOTO IIJJaHA OCHOBHOW 3ajauu JUHEHHOTO
nporpamMupoBanus. Cumiuiekc-tabauna. Cxema nepecuera CUMIUIEKCHBIX Tabnull. Kputepuun
ONTUMAJIBHOCTU ONOPHOro IuiaHa. OThICKAaHWE OMOPHO-TO U ONTUMAJIbHOTO PEIICHUM.
WNunykTHBHOE 000CHOBAaHKE CUMITIEKC-MeTo1a. CHMIUIEKC-METOJT KaKk METOJ] HauCKOpEeHIIero
cnycka Baoib pedep. Teopema o BepmmHax gomyctuMoil obmactu. OrpanHudeHue nepedopa.
LlenenanpaBnenHocTs nepebopa. Kpurepuil ontumanbHOCTH BepuIMHBL. ['eomerpuueckuit
CMBICII cuMIUIeKc-MeroAa. 3anada JIII ¢ orpanumdeHussMu Tuna paBeHCTB. (CHUMIUIEKCHBIN
METOJ pelleHus OOIled 3aJaud JIMHEHHOTO MpOrpaMMHpOBaHUsA. MeETOA HCKYCCTBEHHOTO
O6aszuca. IloctpoeHme BcmomoraTenbHOW 3amaud W ee Oazuca. HaxokneHwe HavyaibHOTO
OMOPHOr0 IUIaHA UCXOMHOW 3amaud. Pemenue ucxomHoil 3amaun. MoauduuupoBaHHBIH
cumiuiekc-mMeron.  IloctpoeHne BcromorarenbHOM 1eneBOd (YHKIUU. AJTOPUTM pPELIEHUS
KaHOHWYECKOM 3ajauyd Uil TOCTpOoeHHOW  meneBod  ¢yHKk-umu. CBsi3b pelieHui
BCIIOMOTaTeNbHOM M MCXOAHOM 3ajad. 3ajayd C T[apaMeTrpamMu B LEJIeBOW (QYHKIMH H
BekTope orpanHuueHuil. IloctpoeHune cuMmIeKc-TabNUIBI B 3ajadyax MapaMeTpUYecKOro
IPOrpaMMHUPOBAHUS. [lepecuer  cummiekc -Tabmuupl UIsl 334ad  HapaMeTpPUYECcKOro
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nporpaMmupoBanusa. HaxokeHue HHTepBaioB ONTUMAIbHOCTH U YCTOWYUBOCTH.

Paznen 4. 3agaun 11€104MCIEHHOTO JIMHEWHOTO MTPOTrPaMMUPOBAHUS

TpancnopTHbI€ 337aUu ¢ LENOYHCICHHBIMU OrpaHuueHus-Mu. [loctaHoBka u (Hopmbl
3anMcu  TpaHCHOpPTHOM  3ajzauu. CBolicTBa TpaHCHOPTHOM 3ajmaud.  PaspemmmocTs.
PasmepnocTs. Llenounciennocts. OrpaHudeHus U 1eaeBas QyHKIUS KAaHOHHYECKOM (3aKPBITOM )
TpaHCHOPTHOM 3anauu. [IpuBegeHNE OTKPBHITHIX TPAHCHOPTHBIX 3aJl1a4 K KAHOHUYECKO 3ajaye.
Cxema penieHHs TPAHCIIOPTHOM 3a/1a4l TMHEIHOIO MPOrpaMMUPOBaHUsI. MeTOAbl MOCTPOSHUS
HAaYaJIbHOTO IUIaHA: MUHUMAJIBHOM CTOMMOCTH, JBOMHOTO MPEANOYTEHHS, CEBEpPO-3aIlaHOTO
yria, meron 1rtpados. Ilonsarue nukia, momeueHHOr Hukia. Kputepuil onTUManibHOCT B
TpaHCHOpTHOM  3amave.  [IpuMeHeHue MeToJa OJHOBPEMEHHOTO PEIICHHS MPsSMON U
JIBOMCTBEHHOW 3a7a4 K TPAHCHOPTHOM 3amade. [loTeHIManbl MOCTaBIIUKOB M IMOTpeOUTENEH.
Marpunia HeBsi3ok. Merton mnorteHuuanoB. Ilepexon k HoOBoMy omopHOMy IiaHy. Cxema
HAXOXJICHUS ONTUMAIbHON CHUCTEMbl MOTEHIMANOB. IIpakTHueckuil anropuTm MeToj1a
noTeHManoB. [Iporu3BOACTBEHHO-TPAHCIIOPTHBIC 33/1a4H.

Pa3nen S. JluckperHoe JiMHeiliHOe mporpammupoBaHme. Krnaccudukarus 3amad u
METO/IOB AMCKPETHOTO JMHEWHOTO mporpamMmmupoBanus. CoaepikareabHble MOCTAHOBKHU 3a/1ad
JUCKPETHOI'O JIMHEWHOT POrpaMMHUPOBAHMS. 3a/Jada O Ha3HA4YCHMSIX. 3aJada KOMMHUBOSDKEpA.

Metonbl  OTCEYEHUS. Meron T'omopu pemieHn 3amad  AUCKPETHOTO  JIMHEUHOTO
nporpammupoBanusa. HMnes wmeroma ortceuenuil. IIpaBuibHble oTcedeHus. Peanmsanus
[IPaBWIBHOIO OTCEYCHUS B amroputMe  ['omopu. Merox BerBel M rpanull. byneso

IIPOrpaMMUPOBAHHUE Ha IIpUMeEpe 3ajauu O paHue. Peanusanus Merona BeTBEH M IpaHULL.
CpolicTBa 3a/7a4yd O HA3HAYEHUSX OKBHUBAJIECHTHBbIE NpeoOpa3oBaHUsl MaTPULbl CTOMMOCTEH.
HezaBucuMele Hynu, KpuTepuil onTuManbHoCcTU. HesaBucumele Hynu U napocoderanus. Merog
yepenyromuxcs nenei. [Ipakrnueckuit  anroputm  @opaa- PankepcoHa BEHIEPCKOro METO/A.
DJIIEMEHTBI TEOPUU HUID.

[IpuBeneHue 3amad TeOpuM WIp K 3aJadaM JIMHEHHOTO NporpaMMupoBaHus. Pemienue
3a[a4 TEOPUU UTP CUMILIEKC-METOJOM.

4 O0beM yueOHOM JUCHUILJIMHBI

Buj yuyeOHoi padoThI Obnem ancunnIMALL
3E Akap. 4. AcTp. 4.

OO0uiasi Tpy10eMKOCTb 1M CHUILITHHbI 3 108 81
KonTakTHas padoTa — ayANTOPHBIE 3AHATHS: 1,78 64 48
Jlexnmu 0,89 32 24
IMpakTrueckue 3austus (I13) 0,89 32 24
CamocrosiTesibHasi paboTa 0,97 35 26,25
KoHTtakTHas camocTosTenbHas paboTa 025 0,2 0,15
CaMOCTOsATENIbHOE U3YUSHHE Pa3/IeIOB AU CIUTLTIHBI ' 8,8 6,6
Buj uTOroBOro KOHTpOJIs: 3aueT ¢ OlleHKOIi

AHHoOTaus padoyeil NporpaMMbl IHCHUTITIHHBI

«IIuHY-aHAIM3 U ONTUMH3ALUSA IHEProd(heeKTUBHOCTH XUMUYECKUX NPOU3BOACTBY»

1 Heapr auCHUIUIMHBI — TPUOOpPETEHHE CTYIEHTAMU TEOPETUYECKUX 3HAHUM Hu
MPAKTUYECKUX HABHIKOB B OONACTH NHHY-aHAIM3a W ONTHUMHU3ALUS JHEProdpEeKTUBHOCTH
XUMHYECKMX MPOM3BOJACTB, C II€JIbI0 pEIIeHUs 3aJad MOBBIILEHUS 3HEProdp(HeKTUBHOCTH
HedTerazoxumuieckoro komriekca (HI'XK).

2 B pe3yabTaTe H3y4eHHs AU CHUIIMHBI 00YYaIOLIUIICS T0JI3KEH

Obnadame CleaylOMMMU KOMIIETEHIMAMH M MHAMKatopamMu ux aoctumxenus: [1K-6.1;
[1K-6.2; T1K-6.3; TIK-4.1; T1K-4.2; [1K-4.3.

3nams:

— KJTacCU(PUKAIIAIO METOJIOB MTMHY-aHAIN3a, IPUMEHIEMBIX B TeTTOBBIX ceTsax HI'XT;

—3aJlayd, pellacMble B KOHKPETHBIX YCIOBHUAX IIPOU3BOJACTB COIVIACHO CTAaJUAMHU
«JTYKOBHYHOM AuarpaMMsbl» npoektupoBanus npeanpuarnii HI'XK;
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— OCHOBHBIE  TIOJIOXEHUS  TEPMOAMHAMUKA M  KOHCTPYKLUH  TEIUIOOOMEHHOTO
000pyI0BaHUSI.

YMmern:

— IPUMEHATh METOJbl MHHY-aHAIM3a JJIS MOCTPOCHUS TEIUIOBBIX CETeW MpEeANpPHITUN
HI'XK ¢ MUHUMAaJIBLHBIM KOJUYECTBOM TEINIOOOMEHHHKOB;

— IPOBOJUTh  aHANU3  TEIUIOBBIX  CETed  NpPEANpUATHN  XHMHUYECKOrO U
HE(PTEra30XUMMHUECKOro MPO(UIIA, COCTOALIMX M3 HECKOJIbKUX TOpPAYMX U HECKOJIBKHX
XOJIOJIHBIX TIOTOKOB;

— BBIABJISITH TOYKM MOJKJIIOYEHUS TEMJI0OOMEHHOrO OO0OpYAOBaHMS Kak B 30HE
peKynepanuu TEIJIOBBIX IIOTOKOB, TaK W B 30HaX IIPUTOKa M CbEMa TEIUIa BHELUIHUMHU
YTUIUTAMU;

— IJIJAHUPOBATh TEXHOJOIMYECKHE CXEMBI, COJepKAIlie TeIUIO0OMEHHOEe 000pyI0BaHuUE,
o0ecrieunBaroIlMe ONTUMAIbHBIM IIOJBOJ M OTBOJ TEIUIAa BHEIIHUMU YTHINTAMH IpU
ONTUMAJILHOW TIIOIAIA TOBEPXHOCTH TEIIOOOMEHA TEIII0O0OMEHHOTO 000PYy/I0BaHHUSI.

Baagern:

— METOJIONIOTHEH pacuéra TErI00OMEHHOT0 000pyA0BaHus (TEIII000MEHHUKOB «Tpy0a B
TpyOe», KOKyXOTpyOUaThIX TEIJI000MEHHUKOB, IJIACTUHYATHIX TEMJI000MEHHUKOB;

— METOJaMHM IIOCTPOEHHUSI TEMIIEPaTypPHO-PHTAJIBIUNHBIX JUarpaMm Uil CHCTEM,
BKJIIOYAOIUX TOPSYUE U XOJIOIHBIE IOTOKH;

— METOJaMM HaxOXKIEHMsI TOYKM IHHYA JUIs pacuyéra ONTUMAJIbHOTO COOTHOILEHUS
9HEpro3arpar 1 MOBEpXHOCTHU TEMJI000MeHa;

— METOJaMM NMMHY-aHAJIN3a, BKIIOYAIOIINX CETOYHbIE IUAarpaMMbl U TaOJIMYHBIA METO/I.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

OcCHOBHbIE TOHSATUS TEPMOJUHAMHMKHU, TEIUJIOBBIE IPOLIECCHl, MPOUCXOASILUE IPU
nepexosie yepe3 NOBEPXHOCTh TEII00OMEHa, 3HTanbnus. [IpuHuunel paboThl TEMI000MEHHOTO
obopymoBanus. OCHOBHBIC KOHCTPYKIMU TEIJIOOOMEHHBIX armaparoB. [IpuwHmmmer pacuéra
TEII00OMEHHUKOB.

OOmiasi xapakTepuUCTUKa METOAOB NUHY-aHAIN3a, NPUMEHSEMBIX IS ONTHUMH3ALUU
SHEpPropecypcorPPeKTUBHBIX XUMUKO-TexHOoIorndeckux cucreM (OPD-XTC). TemneparypHo-
SHTAJILIIMIHBIE KPUBbIE, TOUKA MUHYA, TOPSUYUE U XOJOJHBbIE MOTOKH, PEKyNepalus TEIIOBOU
SHEPIuu B TEII000MEeHHbIX cucTteMax npeanpustuit HI'XK.

MeTtonuka IIPOEKTUPOBAHMUS pecypco- u sHeprocOeperaromx XTC.
«JlykoBu4Has Auarpammay. YIIydleHHe IPOEKTOB C MOMOIIbIO MMHY-aHAIN3A.

[locTtpoeHne COCTaBHBIX KpPHMBBIX TEXHOJOTMUYECKHX IIOTOKOB M  OINpeiesieHue
sHepreTuueckux ueneid. TexHomormyeckue TMOTOKM Ha  TeMIEpaTypHO—3HTAIbIHUHHON
MI10CKOCTH. [IOHATHS MOTOKOBas TEMIOEMKOCTh, MUHUMAaJIbHAs Pa3HOCTb TEMIIEPATyp MEXIY
TEIIOHOCUTEISIMU B TEIJIOOOMEHHBIX anmnapaTax.

Pemenue 3a1ay ¢ 0OJHUM TOpsYUM MOTOKOM (TEIJIOBOM MCTOYHHMK) M OJHUM XOJIOJHBIM
MOTOKOM (TEIIOBOM CTOK); C HECKOJIBbKUMH TOPSYUMHU M XOJIOJHBIMH ITOTOKaMH.

3aBUCUMOCTH OOIIEH CTOMMOCTH TEIJIOOOMEHHOW CUCTEMBI, BKJIIOYAIOIIYI0 CTOMMOCTh
000py/IOBaHUS U CTOMMOCTh BHEIIHUX YTHIIUT, OT BeTHYrHbI ATmin..

MeTtoapl MMHY-aHATN3a, PeLIaeMble C TTOMOIIbIO AITOPUTMa TaOIMYHOM 3a/1a4u (METO, C
MIOMOIIIBI0 KOTOPOTO MOXHO 03 MOCTpOEHHUsI TpaUKOB BBIYHUCIATH IIEJIEBbIE SHEPreTHYECKHUE
3HAYEHMs); pelIaeMble C IMOMOIIbI0 JeseHuss cucteMbl MoTokoB XTC Ha TemjgoBOd CTOK U
TEIUIOBOM UCTOYHHUK, PEIIAEMBbIE€ C TOMOIIbIO CETOYHBIX UArpaMM.

Pacuérel B mnMH4Y-aHaNM3€, OCYILECTBISEMBbIE C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
nporpamm o6rmeit focrynHoctd (HINT u T.1.).
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4 O0beM yueOHOI TUCIHIIMHBI

O0BbeM THCHUTLINHBI
Buna yyeoHoii padboThl Axax. | Actp.
3E
q, q,
O011asi TPY10€eMKOCTb I CHUTITHHbBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 48 36
Jlexmu 0,44 16 12
ITpaktnueckue 3ausatus (113) 0,88 32 24
CamocrosiTesibHasi padoTa 1,42 51 38,25
KoHrakTHas camocrositenbHas paboTa 0,25 0,4 0,3
CaMoCTOSTeIbHOE U3YUYEHHUE PA3/IeJIOB IMCIUTIIIMHBI 8,6 6,45
Bua uToroBoro KOHTpoJIsi: 3a4eT ¢ OEHKOM

AHHOTanuA padoyeil NPOrpaMMbl U CUUIITTHHBI
«KomnbioTepHoe Mo/ieJiipoBaHne U NU(PPOBU3ANIUS XUMHYECKHX

NMPOU3BOJICTBY
O0beM THCIHHTIIHHBI
Buj yueOHoii padoThl Axar | Acip.
3E
q, q,
OO01mas TPy10€eMKOCTb THCIIHIIJIHHbI 3,0 108 81
KonTakTHasi pa6oTa — ayINTOPHBIE 3aHATHS: 1,33 48 36
Jlexkuu 0,44 16 12
[Tpaktuueckue 3austust (113) 0,88 32 24
CamocrosiTesibHas paboTa 1,42 51 38,25
KonTakTHas camocTosiTenbHas pabota 0,25 0,4 0,3
CaMOCTOATENIbHOE U3YyUEHHE PA3IEI0B JUCIAIIINHbI 8,6 6,45
Bua uToroBoro KOHTpoJIsi: 3adeT ¢ OEHKOM

AHHoOTalus padoyeil NporpaMMbl IHCHUTITTHHBI
«OcHOBBI HU(POBOT0 HHKMHMPHHIA XUMHUKO-TEXHOJTOTHYECKHX CHCTEM)

1 Hean aucummianHbl «OCHOBBI IMPPOBOr0 MHKUHUPUHTA XUMHUKO-TEXHOJIOTHUECKHUX
CUCTEMY:

-popMuUpOBaHuE TMOHATUI U BUJIOB MHKUHUPHHTIA;

- U3y4YEHHE OCHOBHBIX IIPOLELYP KOMIIBIOTEPU3UPOBAHHOTO HHKUHUPUHTA,

-U3y4E€HHE OCHOBHBIX HAIPABICHU COBPEMEHHON TEOPUN UCKYCCTBEHHOTO
WHXVUHUPHUHTA.

2 B pe3yabTare u3y4eHus1 JUCHHUIIIMHBI 00YYAKOIIMiCS 10JIKEeH:

Obnadame CleayOMMMU KOMIIETEHIMSAMH M MHAMKatopamu ux aoctumxenus: [1K-3.3;
[1K-4.1; T1K-5.1; TIK-5.2; TIK-5.3.

3nams:

-OCHOBHbIE BUIbl UHKHUHUPUHTA;

- (hyH1TaMEeHTaIbHbIE OCHOBBI KOMITBIOTEPU3UPOBAHHOTO MHXKUHUPUHTA;

- PEUH)KUHUPUHT OU3HEC MPOLIECCOB

-nonsitue Egunoro umHpopmaumonnoro mnpoctpanctBa (EWII), wmm  Egunoii
uHpopmarmonHoit cpeast (ENC).

Ymems:

140



- COCTaBUTh OM3HEC-TIIAH OPTaHU3aIUH

Braoemy:

- MHOTOYPOBHEBBIMH M MHOTOATAITHBIMU pa3pabOTKaMU M HCCICIOBAHUS TPOCKTOB C
HIMPOKUM IpuMeHeHneM OBM

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI:

Paznen 1. Onpenenenue MHKMHUPUHTA. Buabl. HXUHUPUHT — 3TO KOMILICKCHAs
TEXHUYECKas, pacdeTHO-rpadnieckas, OpraHu3allMOHHO-TEXHUIECKasl, TEXHUKO-IKOHOMUYECKast
U KOHCYJIbTaTHMBHO-TCXHHYECKas  JICATEIILHOCTb,  KOTOpas  PEaJM3yeT  BBIOJHCHUEC
pa3sHOOOpa3HONH  HAYYHO-HCCIICIOBATENbCKOH,  MPOCKTHO-KOHCTPYKTOPCKOH,  PacdyeTHO-
AHAIUTUYECKOM, OpraHU3al[MOHHO-YIIPABIEHYECKON U TEXHUKO-IKOHOMHUYECKOM pabOoThl Ha BCEX
JTamax JKU3HEHHOTO IHMKJIA (MPEINpPOCKTHBIE HCCICIOBAHUS, TEXHHKO-I)KOHOMHUYECKOE
000CHOBaHME; OM3HEC-TUIAHMPOBAHKE; YIIPABICHUE MPOSKTHPOBAaHHEM; Pa3pabOTKa IMPOCKTOB;
CTPOMTEIBCTBO W TYCK B OKCIUTyaTallMIO; YIPaBICHHE OKCIUTyaTallie W TEXHHYECKUM
00CITy)KMBaHHEM) JIIOOBIX IMPOM3BOJCTBEHHBIX cHcTeM, B ToM uyucie XTC, TeXHUYECKUX W
conuanbHO-9KOHOMHUYecKuX cucteM. CinoxkHbIM XTC COOTBETCTBYIOT MPOU3BOICTBA, BXOISIINE
B CTPYKTypy mnpeamnpustuii u ueneid mocrtaBok (LI1) HedTerazoxummuueckoro KOMILIEKCa
(HI'XK), TermmosHepreTH4eckoro 1 METaUTypruuecKoro KOMILICKCa.

B HacTosiiee BpeMsi BBIIGNSIOT  CICAYIOIIME OCHOBHBIC BHIbl HMHXUHUPHHIA:
(GYHKIIMOHATIBHO-TIPOU3BOCTBEHHBIH, KOMILICKCHBIH TEXHUYCCKHIHA, CTPOUTEIBHBIH,
AKCILTyaTallMOHHBIA, MEXAYHAPOIHBIA U KOMIIBIOTEPU3UPOBAHHBII.

Bunpl QyHKIIMOHAIEHO-TTPOM3BOICTBEHHOTO WHXKMHUPUHTA MO OTpacisiM u chepam
JIeSATEIbHOCTH YKOHOMUKH, @ TAKXKE TI0 OTPACIISIM TEXHHKH:

— Cucremorexnuka (System Engineering); — Xumuueckas TeXHHKA (XMMHYECKHH
WHKUHUPHUHT, XHUMHYECKash WHXEHEpHsl), WIA B PYCCKOS3BIYHOW HAyYHO-TCXHHUYCCKOI
JMTEpaType — «IPOLECChl W ammaparbl XuMuueckon texuosorum» (Chemical Engineering); —
WNwKuHUpUHT (MHXKEHEpHs, TEXHHKA) XHMHUKO-TexHosorumueckux cucrem (Chemical Process
Engineering), win B pycCKOA3BIYHON HAYYHO-TEXHUYIECKOW JTUTEPATYpe — «pa3paboTKa XUMHKO-
TEXHOJIOTMYECKUX CUCTEM»; — JHepreTrueckas texuuka (Power Engineering); — TemorexHuka
(Heat Engineering); — Mammuoctpoenue (Mechanical Engineering); — Jloructudeckast TeXHHKa

Paznen 2. KomnbloTepu3MpoBaHHbI (AaBTOMATHM3MPOBAHHBIH) WHKMHUPUHT
(Computer-Aided Engineering) - MYJIbTHANCIUILTHHAPHBIE, MHOTrOMacITaOHbIC
(MHOTOYPOBHEBBIC) M MHOTOITAIIHBIC Pa3padOTKHM M HCCICIOBAHHS IPOCKTOB C LIMPOKUM
npumeHeHneM OBM, oOecrneunBaromye aBTOMAaTU3MPOBAHHOE BBHIMOJHEHHWE BCEX BHUJIOB
WH)KCHEPHO-TEXHMUYECKUX Pa3pabOTOK MO CO3JMAHHI0 TEXHUYECKUX CHCTEM U MPOMBIIIICHHBIX
00BEKTOB Ha OCHOBE IIMPOKOTO HCIIOJIBb30BAaHHS CPEIACTB M OOOPYIOBAHHS BBIYMCIUTEIBHOU
TEXHUKH, a TaKXKe HAayKOEeMKUX HH(OPMallMOHHO-KOMMYHUKAIMOHHBIX TexHojoruit (MUKT),
BKJIIOYas WHCTPYMEHTAJIbHBIC KOMIUIEKCBI ~TEXHMYECKHX U IPOTPaMMHBIX CPEICTB
aBTOMATU3UpOBaHHOTO mpoekTupoBanus w3menuii  (Computer-Aided Design — CAD-
TEXHOJIOTUH); HMHCTPYMEHTAJIbHBIE KOMIUIEKCHl KOMIIBIOTEPU3UPOBAHHON WHTETPHPOBAHHOM
noructuueckoit moamepxku (Computer-Aided Logistics Support — CALS-texHo0THi), 110 MEpe
COBEpIICHCTBOBAHMS KOTOPBIX CYHIECTBEHHO pACHIMPHICS CHEKTP OXBAaThIBAEMBIX HMH
GyHKIHIA.

Pasznen 3.0cHOBHBIE TpoUenypsl KOMIBIOTEPH3NPOBAHHOTO WHKUHHPHHTA.
['mobanpHBIe ceTeBble MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC TexHojoruu 1 CALS-TexHoMOrNN
(Continuous Acquisition and Lifecycle Support -HenpepsiBHas MHPOpMAIIMOHHAS TOIACPIKKA
MIOCTABOK U JKU3HEHHOTO IMKIa u3nenuit). [lonstue EquHoro nHGOpMAaIMOHHOTO MPOCTPAHCTBA
(EUIT), wnu Enunoii napopmanuonnoit cpenst (EMC). Crangapt ISO 10303 STEP (STandard
for Exchange of Product model data). Ctammapr oOmMeHa AaHHBIMH O MOJCIH TMPOAYKTA
(u3nenus). ABromarusupoBaHHble (kommnblotepusupoBannbie) CAE/CAD/CAM-cucremsr: CAE
(Computer Aided Engineering) — aBromMaTtu3upoBaHHBIE CHCTeMbl HHXuHUpHUHTA, CAD
(Computer-Aided Design) — aBTOMaTH3UpOBaHHBIC CHUCTeMbl mpoekTupoBanus; CAM
(Computer-Aided Manufacturing) - aBToMaTu3upOBaHHBIE CHCTEMBI IIPOU3BO/ICTBA.
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Paznen 4. CymHOCTh OCHOBHBIX 3TamnoB ku3HeHHOro umukjaa (KIL{) rtexHumyeckux
CHCTEM M NMPOM3BOACTBEHHBIX 00beKTOB. [IpHu BBINOIHEHUN OCHOBHBIX BUIOB MHKMHHPUHTA
peanu3yroTcs: MPENNPOCKTHBIE  HUCCIEJAOBAaHMS,  IJIaHUPOBAaHUE  OW3HEC-TPOIIECCOB,
POCKTHPOBAHNUE, CIICIHATILHBIC TIOCIICIPOCKTHBIE Pa3padOTKH.

[IpennpoekTHble HCCIENOBAaHUS — aHAIM3 PBbIHKA (MAPKETUHT) MPOAYKLHUU H YCIYT,
MOJTrOTOBKA TEXHUKO-?KOHOMHUYECKOTO OOOCHOBAHUS MPOEKTA CO3JaHUsI TEXHUYECKON CHCTEMBI
WIM TPOU3BOACTBEHHOro oObekrta (mpeampusitusi, LI1), cocraBieHue OuzHec-mIaHa,
WH)KEHEpHBbIE M3BICKaHUS (Tomorpaduueckas ChbeMKa, HCCIEIOBaHHME TPYHTOB, pazpaboTka
IUTAHOB Pa3BUTHUSl PETHOHOB, TPAHCHOPTHOW CUCTEMBl M JIPYroil MHQPACTPYKTYphl, a TaKxKe
KOHCYJIbTAIlMH U HaJ30p 32 MPOBEICHHEM JaHHBIX padoT.

CocraBiieHue Ou3HEcC-TUIAHA MPOEKTa, KOTOPBIA MPEICTABIAET COOOW KOMMEpPYECKHUIl
JOKYMEHT, BCECTOPOHHE OOOCHOBBIBAIOIIMI I€I€CO00Pa3HOCTh pEANIN3alUU TPOEKTa U
OILICHUBAOIINI JKEJTAeMbIE PE3yJIbTaThl 3TOI'0 MPOEKTA.

CocraBieHue OHW3HEC-IUIAH OpraHW3alMd, MPEJCTaBISIOMIEro co00i  CrenuantbHO
CTPYKTYPUPOBAHHBIM JTOKYMEHT, B KOTOPOM OIIMCBIBAKOTCSI BCE OCHOBHBIE BUIbl M ACHEKTHI
OpraHU3aIlMOHHO-YIPABICHUYECKOW, (PMHAHCOBO-IKOHOMUYECKOW U  MPEAITPUHUMATEIHCKON
JEeSTENIbHOCTH Oyaylie opranuzanuu (IpeanpusTus, KOMIAaHUuU, GUPMbI); C UCIOIb30BaAHUEM
merononorun SWOT-ananuza (Strengths-Weaknesses-Opportunities-Threats) ananusupyrotcs
CWIbHBIE U cJaOble CTOPOHBI €€ NEeATENbHOCTH, €€ BHYTPEHHHE BO3MOXKHOCTH M BHEIIHHE
yrpo3sl JJi 3TOW JESTENbHOCTH, BCE BO3MOJKHBIE IIaBHbIE MPOOJIEMBbl U PUCKH, C KOTOPBIMU
MOXXET CTOJKHYTbCA JaHHAs OpraHu3alus NpHU pealu3alud €€ MHUCCUU, U ONpPEelestoTCs
OCHOBHbI€ HaIIPaBJICHUs U CIIOCOOBI PELICHUS YKa3aHHBIX POOIIEM.

[IpoektupoBanue (pazpaboTka MpOeKTa) — MOArOTOBKA TEHILJIaHa MPOM3BOJACTBA WIU
OpennpusaTHsi, pa3paboTKa apXUTEKTypHOIO IIJlaHa, OLIEHKa CTOMMOCTH IIPOEKTa, pacyer
pPacxo/I0B MO CO3JaHHIO U IKCIUTyaTalluu TEXHUUECKUX CUCTEM, pa3paboTka paboynx uepTesked,
TEXHUYECKUX CTCHU(PUKALMN U APYroil MPOSKTHON JTOKYMEHTAIMU, HA30p U KOHCYJIBTAIMH 110
MIPOBEJICHUIO BCEX BHUJIOB MPOEKTHBIX PadoT.

[TocnenpoexkTHble pa3pabOTKM - TMOATOTOBKAa KOHTPAKTHOM JOKYMEHTAlMM s
BBITIOJTHEHUS PA3IMYHBIX WHKEHEPHO-TEXHUYECKUX U OPTaHU3alMOHHO-YIIPABICHUYECKUX paldoT,
a TaKXKe pa3IUYHbIX OW3HEC-TPOIECCOB [0 CTPOMUTEILCTBY M IYCKYy B 3KCIUTyaTallUIo
TEXHHUYECKOH CHCTeMBbl WJIH [POU3BOJICTBEHHOTO OO0BEKTa, OpraHu3alus TOPTOB IPHU
HEOOXOJUMOCTH, aBTOPCKUN HAA30p 3a IPOBEIECHUEM CTPOMUTEIBHBIX paboT, yINpaBieHHE
CTPOUTENLCTBOM, MPOBEACHHUE MPHUEMO-CAATOUYHBIX PabOT M MPOM3BOACTBEHHBIX HCIBITAHUH,
COCTABJICHUE 3aKJIIOYUTEIIbHOM CBOJAHOM CTPOMTEIBHOM M TEXHHYECKOW JOKYMEHTAluH,
MOJTOTOBKA WH)KEHEPHO-TEXHUYECKOTO IepCcoHajga W JApyrue paboThl MO cAaue M IMYCKY
TEXHUUYECKOH CHCTEMBbI UJIU MPOU3BOACTBEHHOIO 00BbEKTa. HA3HAUEHUEM, I MUCCHEH.

Pasnen 5. Peumxunupunr BIT (Business process reengineering — BRP)
WHXUHUPUHTOBAs U OpPraHU3allMOHHO-YIPaBJIeHYECKas IeATeIbHOCTh MO (PyHIaMEHTaIbHOMY
MEPEOCMBICTICHHUIO U PAJAUKAIIBHOMY MEPENPOSKTUPOBAHUIO JIOTHKO-UH(POPMAIIMOHHBIX MOJENei
BIl nexoTtopoil opranuzanuu (NMPEANPUSTHS, KOMIAHUU, GUPMBI U T.II.) IS JOCTHXKCHHS
MaKCUMaJIbHOW pe3yNbTaTUBHOCTH M J(PGEKTUBHOCTH TMPOU3BOJACTBEHHO-XO3SMCTBEHHON U
(MHAHCOBO-?PKOHOMUYECKOW JEATEeIbHOCTH OPraHU3allid B COOTBETCTBUU C KOMILIEKCHBIMH
KJIIOYEBbIMH MHIUKaTOpamMu mnpousBoautenbHoctd (Key Performance Indicators — KPI),
0hOpMIIEHHBIE COOTBETCTBYIOIIMMHU OPTaHU3AIMOHHO-PACTIOPSIUTETFHBIMA U HOPMATHBHBIMU
nokymeHtamu. Pewmmkunupunr BII cocroutr w3 naByx ocHOBHBIX J3TamoB: 1. Pazpabortka
ONTUMAIBHOW JIOTHKO-UH(pOpMarmonHo mojenun bII (B mepByro odepenb OCHOBHOTO); 2.
Onpenenenue HawTydero (Mo cpencTBaM, BpeMEHH, pecypcaM M T.II.) CIocoba ONTHMaIbHOTro
n3MeHeHus cymecTtpyromux bIl.

s pa3paboTKu JOTUKO-HH(POPMAITMOHHBIX Mojenel BII HeoOxomumo MCHoONb30BaTh
METOJI0JIOTHIO (PYHKIIMOHAJIBLHOTO MoJienupoBaHus cinoxHbIX BII u Texunueckux cuctem [20], a
TaKkke  IHUPOKO  MPUMEHATh  CEMEHCTBO  CTaHAAPTU3UPOBAHHBIX  KOMIBIOTEPHBIX
HHCTPYMEHTATBHBIX CpeacTB «KOMIbIOTEpHO-MHTETPHUPOBaHHbBIE Mpou3BoAcTBa» (Integrated
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Computer-Aided Manufacturing — ICAM), KoTOpbIe BKJIIOYAIOT KOMITBIOTEPHBIC HHCTPYMEHTBI
«uHTerpupoBanHoro ompeneneuus» (Integrated DEFinition — IDEF). CewmeiictBo IDEF,
BKJIIOUaeT cienyromue 15 cranmpapros: IDEFO+ IDEF.

4 O0beM yueOHOH THCHHMILINHBI

O0BbeM TUCHUILINHEI
Buj yueOHoii padoThI Axax. | Acip.
3E
q. q,
OO0u1asi Tpy10€eMKOCTb 1M CHUIITTHHbI 2,0 72 54
KonrakTHasi padoTa — ayIuTOPHbIE 3aHSITHSI: 0,89 32 36
Jlexuu 0,44 16 12
[Ipaktuueckue 3austus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 0,86 31 23,25
KoHnrakTHas camocrosiTenbHas paboTa 0.95 0,4 0,3
CaMocTosTelIbHOE U3yYeHHE Pa3/IeOB JUCIUIIIIHHbI ' 8,8 6,6
Buja uTOroBoro KOHTpOJIs: 3adeT ¢ OEHKOM

AHHOTaUUs padoyeii MPorpaMMbI JHCHUTILTHHbI
«IIpoexTHpOBaHMe IHEpPropecypcocdeperaroiuX XuMHYEeCKHX TPOU3BOJACTBY

1 Heap AMCHMUIUVIMHBI - TEOPETHYECKAss W MPAKTHYECKas MOJIrOTOBKa B 00JacTu
OPUMEHEHHs  METOJ0B  IUIAHMPOBAaHWs,  OpraHM3allid W YOpPaBI€HHUA  HAy4yHO-
UCCIIEIOBATEIILCKUMH, OMBITHO-KOHCTPYKTOPCKUMH M ONBITHO-TEXHOJIOTMYECKHUMHU TPOCKTaMHU
[0 CO3/IaHUI0 HOBBIX XMMHMUYECKHX TEXHOJOIMH M HAayKOEMKOHl pecypcosHeprocoeperaroeit
TPOIYKIUH.
2 B pe3yJjibTaTe H3y4eHHUs] JHCUMIIIMHBI 00YYaIOLIMIiCSl 10JIKEeH
Obnadoams clenyOIMMU KOMIIETEHUUAMU U UHAMKaTtopaMu ux poctwxkenus: 11K-3.3; 11K-4.1;
IT1K-5.1; I1K-5.2; TIK-5.3.

3uamo:

— KJIacCU(pUKAIMIO U OOIIYI0 XapaKTePUCTUKY OCHOBHBIX CTpaTerHil yIpaBieHUs HEeMsIMU
MOCTAaBOK XUMHUYECKUX MPOU3BOJICTB;

— CYIIHOCTb METOJOJIOTMM  YNpaBJIEHUS OTHOIIEHHSIMH B LEHAX IOCTABOK
YHEPTopecypcocOeperaromnx XUMHIECKUX IPOU3BO/ICTB;

— CYIIHOCTh METOJIOB Pa3pabOTKU MPSAMBIX U OOpaTHBIX IieNel MOCTaBOK XUMHYECKUX
IIPOM3BOJICTB;

— c1ocoObl 00ecreyeHusl ¥ MOBBIICHUs YKOJIOTMYECKONW O€30MacHOCTH Lenel MoCTaBOK
XUMHYECKHIX TPOU3BO/ICTB;

— O0IIYI0 XapaKTEePUCTHKY CUCTEM KOMIIBIOTEPHOTO aHaIM3a SHEPro’kod3((HeKTUBHOCTH
OM3HEC-TIPOIIECCOB B IETMSIX MOCTABOK YHEPrOPECypCOCOSPETAIONINX XUMHUIECKUX TTPOU3BOJICTB.

Ymemn:

— TIPUMEHSTH  CTPAaTeTWH  JIOTUCTHYECKOTO  YIPABICHUS  IEMSMH  I[TOCTaBOK
JHEpropecypcocoeperaromux XuMHIECKIX TIPOU3BO/ICTB;

— BBIOMpPATh AKOHOMHYECKH J(PQPEKTHBHBIE METOIbI YIPABICHHUS IEMSMH IOCTaBOK
JHEpropecypcocoeperaronx XuMHIECKIX TPOU3BO/ICTB;

- dbopmyaupoBaTh MMOCTAHOBKY 3aga4 ONTUMH3ALINH MoKazaresei
sHepropecypcodhHEKTHBHOCTH IENel MOCTAaBOK MPUMEHSEMOM MPOIYKIIMH XUMHUYECKUX
MIPOU3BOJICTB;

Braoemy:

— cmoco0amMu, METOJaMH M TpUEeMaMU pa3paOdO0TKU PAIMOHATBLHON OpPraHU3alMOHHOMN
CTPYKTYPBI «3€JI€HBIX» II€Nel MOCTaBOK XMMUYECKUX MPOU3BOJICTB; MUHUMHU3AIMU OTXOJIOB B
LI1; npenoTBpamieHuss MOTEPh M CHUKEHHS BBIOPOCOB B IEMSAX IOCTABOK MPEANPHUATHIHA
He(TEra30XuMUIECKOT0 KOMIUIEKCa.

3 Kpartkoe coaep:xaHue JTUCUMILIUHBI:

143



1. BBenenue

[IpoekTHBIN MOAXOJ KaK CTaHAAPTHBIM crHoco0 BeneHHs Ou3Heca. YTIpaBlieHHUE
IPOEKTaMU KaK HabOp METOJIOB U CPEACTB AOCTHKEHHsSI BBICOKOTO KaueCTBa, SKOHOMHUH CPEJICTB,
BPEMEHM, PpECYpCOB, CHWXXEHMSI pHCKAa, IOBBIIIEHUS HAAECKHOCTU IpU  pealu3aluu
BBICOKOTEXHOJIOTMYHBIX IIPOIPaMM, IIPOEKTOB MJIM MEPONIPUATHUH.

2. Poar HUOKP B paspaborke pecypco- 3HeprocOeperalommux TeXHOJIOTHMH M
XHMHKO-TEXHOJOTHYECKHX CHCTEM.

[IporpeccuBHbIe pPa3pabOTKH B OONACTH TEXHUYECKHX HAyK, NpEAaraeMbIX JUIs
BHEJPEHUs B IPOU3BOACTBO. POJIb HayyHO-MCCIIEIOBATEIBCKUX, ONBITHO-KOHCTPYKTOPCKUX U
OIBITHO-TEXHOJIOTMUECKUX paboT B pa3pabOTKE COBPEMEHHBIX XMMMKO-TEXHOJIOTMYECKHX
cucteM. (DUHAHCUPOBAaHUE HAYYHBIX HCClIeNOBaHU. ['OcyrapcTBEHHOE CTHUMYIMPOBAHHE
HAy4YHO-TEXHMUYECKOTO pa3BUTHs. [IpuopuTEeTHBIE HallpaBiIeHHs pa3BUTUS HAyYKH U TEXHUKH;
KPUTUYECKHE TEXHOJIOTUM (enepanbHoro ypoBHs. dDeznepaibHble Ii€NIeBble IIPOrpaMMbl B
00J1aCTH pecypco- IHEProcOepexeHU U HAYKOEMKHX TEXHOJIOTUH.

3. Opranmsanusi M YHNpaBJeHHE BbICOKOTEXHOJOIMYHBIMH IPOrpaMMaMH M
NPOEKTaMHU.

Onpenenenue mOHATHS «mpoekT». Konuenuus u 0a30Bble MNOHATUS YIPaBICHUSA
npoekTamu. MckyccTBO U MeToAb! AP PEeKTHBHOTO ynpaBieHHs mpoektamu. Llemecoobpa3zHocts
nepexoAa K IMpOeKTHOMY yrpasieHuto. IIpodeccnonanbHble OpraHu3anuy MO YIPABICHUIO
npoekTaMu. JKW3HEHHBIM IUKI MpoekTa. Pa3nenenne npoekra mo ¢ga3zaM. YYaCTHHKHU IPOCKTA.
Komanna mpoekra. Crpykrypuszauus npoekra. I[locTpoeHune wuepapXudecKod CTPYKTYpBI
OpOeKTHbIX pabor. CraHaapTHbBIE IIArM OpU  CTPYKTypU3alUUMU MpoekTa. MeTosl
CTpYKTypu3auuu 1npoekra. OKpy)KeHHE NpOoeKTa. YIPaBICHUE COAEPKAHUEM IIPOEKTA.
VYnpasieHue BpeMEHEM NPOEKTA. YIPABICHUE CTOMMOCTBIO MPOEKTA. YTPaBICHHUE KAaYECTBOM
IIPOEKTa. YTPaBICHUE MaTEPUAIBHBIMH PECYPCAMH IPOEKTA. YIPABIEHUE IEPCOHAIOM
npoekTa. YmpaBiieHHe HWHPOpManuMeil W KOMMYHUKAIMsMH TpoekTa. VHTerpanmoHHoe
yIpaBJeHUE IPOEKTOM. bu3zHec-niponiecc B paMKax ynpasiieHUs IpoeKTaMu. [ pymmsl mporeccos
yIpaBiIeHUs. BUpl IPOIIECCOB yIIPaBICHNUS.

4. UacTpymMeHTAJIbHBIC HH(OPMALIMOHHBIEC CHCTEMbI YIIPABJICHUS POCKTAMH

Kpatkas xapaktepuctuka npoQecCHOHANbHBIX CHCTEM YIPaBICHUS MPOEKTaMHU.
CpaBHuUTENBHAS OLIEHKA OCHOBHBIX IIPOIPAaMMHBIX KOMIIJIEKCOB JUIsl ONITUMAJIbHOTO YIPaBJICHHUS
IIPOEKTaMHU.

4 O0beM yueOHOi 11 CUUIIJIMHBI

O0beM THCHUIINHBI
Buj yueOHoi padoThI Axan | Actp.
3E
u, u,
OO011asi TPy10eMKOCTb 1M CHUIITTHHbI 2,0 72 54
KonTakTHasi paboTa — ayiuTOPHbIE 3aHATHS 0,89 32 36
Jlexmu 0,44 16 12
[Ipaktuueckue 3anstus (113) 0,44 16 12
CamocrosiTeibHasi padoTa 0,86 31 23,25
KonrakTHas camocrositenpHas paboTa 0.95 0,4 0,3
CaMOCTOsITeIbHOE H3yYEHUE Pa3/IeIOB TUCIIUILITNHBI ' 8,8 6,6
Bua MTOroBOro KOHTpOJIs: 3ayer ¢ OLIEHKOM

5.4 IlpakTuka

AHHOTanus padoyeil NPOrpaMmbl
«Y4eOHasi NPAKTHKA: 03HAKOMHTEJIbHAS MIPAKTHKA)
1 Henab npakTUKHU — NoJlydeHre OakagaBpaMy NMEPBUYHBIX MPO(GECCHOHATbHBIX YMEHUN
U HaBbIKOB. YyeOHas TMpakTHUKAa MOXKET IPOBOJUTHCS B CTPYKTYPHBIX TMOAPA3IACICHUIX
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yHuBepcuteTa. CpoKd MPOXOXKACHUS y4eOHOW MPAaKTUKU YCTaHABIMBAIOTCS B COOTBETCTBUH C
y4eOHBIM IIJIAHOM TOATOTOBKH

2 B pe3yJbTaTe NpoXo:KIeHUs MPAKTHKHA 00Y4aI0IIUIICA T0JIKEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:
OIIK-2.3; OIIK-3.3; OIIK-4.3.

3uame:

— TOpSJIOK OpraHW3allid, IUIAHUPOBAHUS, NPOBEIACHUS H O00CCICYeHHs HAy4HO-
UCCIIeI0BATEIbCKUX PabOT C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

—  MOPSAOK OpraHu3allkH, TJIaHUPOBAHMUS, MIPOBEICHUS u obecneueHus
00pa3zoBaTeNbHON AEATEIPHOCTH 110 TPO(IITIO H3ydaeMol ITporpaMMbl OaKaaBpHara.
Yumemn:

— OCYUIECTBJIATH MOUCK, 00pabOTKy M aHAJIW3 HAYYHO-TEXHHUYECKOW MH(OPMAIUH IO
npoduITIO MPOHICHHON PAKTHKH, B TOM YHUCIIE ¢ TpUMeHeHneM Internet-rexunomnorui;

— HCIOJIB30BaTh COBPEMEHHBIE MPUOOPHI M METOAWKH, OPTraHW30BBIBATH IPOBEICHUE
HKCIIEPUMEHTOB M UCTIBITAHUH, TPOBOIUTH UX 00pabOTKY M aHAITM3UPOBATh UX PE3YJIbTATHI.

Braoemw:

— CHOCOOHOCTBIO M TOTOBHOCTBIO K HMCCIICHOBATENBCKOW JEATEILHOCTH MO Tpoduitto
U3y4aeMol mporpaMMbl OaKkalaBpuaTa,

— METOJIOJIOTHYECKUMH TMOJIXOAaMHU K OpPTaHM3alUU HAyYHO-HCCIEIOBATEIbCKOW H
00pa30BaTEeNLHOMN JIESTEIEHOCTH;

— CHOCOOHOCTBIO Ha TIPAKTUKE HCIIOJIB30BATh YMEHHS W HAaBBIKM B OpraHM3aIlid
Hay4HO-HMCCIIE0BATEIbCKUX U MIPOEKTHBIX padoT;

— HaBBIKaMH BBICTYIUICHHI TIepe] y4eOHOH ayuTOPHEN.

3 KpaTkoe coaep:kaHnne NPpaKTHKH

Paznen 1. Beenenne — nenmu M 3agaud yuyeOHOM mpakTuku. OpraHu3aldoHHO-
METOAMYECKHE MEPOTIPUSITHSL.

Pazpen 2. 3HakoMCTBO ¢  OpraHM3anueil  Hay4YHO-HMCCJIEIOBATEIbCKOW U
IIPOM3BOJICTBEHHON NEATENFHOCTH OpraHu3anud. [IpuHIMIBI, TEXHOIOTHH, (HOPMBI U METOIBI
OpraHu3alMi Hay4YHO-MCCIIEOBATENbCKON W IMPOM3BOACTBEHHOM NEATEIBbHOCTH Ha MpuMepe
OpraHu3aIlyi HAyYHOH paObOTHl MPOMBIIIICHHOTO MTPEITPUSITHS.

Paznen 3. BoinonHenwe uHAMBHAyanbHOro 3agaHus. COop, o0paboTka U
cucreMaTtn3anus WHPopMmannoHHoro Martepuana. Odopmienune ortdera. JlmuxHoe ydwactue
oOyyaromierocsi B  BBINOJHEHUH  HAyYHO-HCCIENOBATEIbCKOW M MPOU3BOACTBEHHOMH
NeSITeTHHOCTH MTPOMBIIIICHHOTO TPEATPHSTHS.

4 O0beM NPAKTHKH

O0bem nNpakTHKH
Buj yueOHoii padoThl Axax, | Acrp.
3E
4. u.
O0mas TPyA10eMKOCTh MPAKTUKH 3 108 81
CamocrosiTesibHas padoTa 3 107,6 80,7
B TOM 4HcJje B opMe NPAKTHYECKO# MOJATOTOBKH: 3 108 81
KoHTakTHas camocTosTelbHas padoTa 3 0,4 0,3
CaMoCTOATEIbHOE U3YUYEHHE PA3AEIOB IPAKTUKH 1076 | 80,7
Bua konTposs:
Bua MTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM
AHHOTanusi pado4eil NporpaMMmsl
«ITpon3BoACTBEHHAS MPAKTHKA: TEXHOJOTHYECKasI
(MPOEKTHO-TEXHOI0THYeCKAs) MPAKTHKA
1 Heap mnpakTukum — 10JIyuyeHHE NPOPEecCHOHATbHBIX YMEHUW U OIbITa

145



poeCCHOHAIBHON JIEATEIHLHOCTH MMyTEM CaMOCTOSITEIHHOTO TBOPUYECKOTO BBITOJTHEHUS 3aj1ad,
MOCTABIICHHBIX MporpaMMmoi mpakTtuku. [lomydenne OakanaBpamMu TEPBHUYHOTO  OIBITA
npohecCHOHAIBHON  JISATEIIBHOCTH, NPAKTHYECKOE O3HAKOMJICHHE W HM3YYEHHE IPOIIECCOB
MPOM3BOJICTBA CBSI3aHHBIX C BOJIO- M Ta3004YMCTKOW, CTPYKTYpPhl MPEANPUSTUH, OCHOBHOIO
TEXHOJIOTHYECKOr0 000pyI0BaHUS.

2 B pe3ysabTaTe NPOX0:KIeHUS MPAKTUKHU 00YYAIOIIHIICH TOJIKEH:

Obnadams CIeTyIOUUMA KOMIIETCHIIUSAMHA U UHIMKATOPAMH MX JOCTH)KCHHS:
IMK-1.1; IIK-1.2; TIK-1.3; T1K-2.1; TIK-2.2; T1K-2.3; TIK-3.1; TIK-3.2; I1K-3.3; T1K-4.1; I1K-4.2;
I1K-4.3; TIK-5.3.

3name:
-  TEXHOJIOTMYECKUE MPOLIECChI, MPUHIMITHAIBLHYIO TEXHOJIOTHUECKYIO CXEMY
MIPOU3BOJICTBA 51 OCHOBHOE TEXHOJIOTUYECKOE 000pynoBaHUe, HCIOIB3yeMOE B

MEMOpPaHHOHN TEXHOJIOTHH,

- OPraHU3alMOHHYIO CTPYKTYPY NPOMBIIUIEHHBIX IPEANPUATHIN;

- OCHOBHBIC MPUHIMIIBI, METOJBI U (POPMBI KOHTPOJS TEXHOJOTUYECKOro IIpoliecca,
HCXOJHOTO ChIPbS U KaUueCTBA MPOIYKLIUH;

- OCHOBHBIC HOPMATHBHBIC NOKYMEHTHI 10 CTAaHIAPTH3ALUHN U CEPTU(UKALUU TPOIYKLIIUU
MIPOMBIIUICHHBIX MPEATPUATUH;

- IpaBUJIa TEXHUKU OE€30MAaCHOCTH, SKOJIOTHH U TPOU3BOJICTBEHHOW CAHUTAPHUH.

Ymems:

- MPUHUMATh KOHKPETHBIE TEXHUYECKHE DPEIICHHUS MpU pa3paboTKe TEXHOIOTUYECKUX
MPOIIECCOB, BBIOMpATh TEXHUYECKHE CPEACTBA W TEXHOJIOTUHM C YYETOM SKOJIOTHYCCKHX
MOCJIE/ICTBUM UX TPUMEHEHUS;

- HCHOJIb30BaTh HOPMATHBHBIE JOKYMEHTBI [0 KAauye€CTBY, CTaHIApTH3ALUU H
cepTudUKANKA TPOAYKTOB U U3JETUH, HIEMEHTbl SKOHOMUYECKOTO aHalu3a B MPaKTUYECKON
JIESITENTbHOCTH

Braoemy:

- CIIOCOOHOCTBIO BBISIBJISATH M YCTPAHITh OTKJIOHEHHUS OT PEXKUMOB PaOOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHUs U MapaMeTPOB TEXHOJIOTHUECKOTO MpoIiecca;

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYIIECTBJIATH  TEXHOJIOTMYECKHH  TIpOIlecC B
COOTBETCTBUU C PETVIAMEHTOM.

3 KpaTkoe coaep:kanue NpakTuKu

Pasgen 1. O3HakoMjieHMe ¢ TeXHOJOrHeill TPOM3BOACTBA W  CTPYKTYpOil
XHMHMYECKOro npeanpusTus.

Obmass xapaktepuctuka mnpeanpustus. HomeHknatypa U 00BEMBI BBITYCKAEMOM
npoaykuuu. Meroa nmpousBojcTBa. [IpuHIMNUAIbHAS TEXHOJIOTHYECKAass cXeMa MPOU3BOJICTBA
npoaykuuu. CTpyKTypa NpeanpHsTHs, OCHOBHBbIE HPOU3BOACTBEHHBIE 1I€Xa W OTJEICHUS.
XapakTepuCTUKU OCHOBHOTO 00OPYIOBaHMUSI.

Paznen 2. M3ydyeHue OCHOBHBIX TEXHOJIOTHYECKHX IIPOLECCOB, NMAPaMETPOB H
MeTOJ0B MX peryJiMpoBaHHsi HAa KOHKPETHOM XHMH4YeCKOM MNpeanpusiTuu. BoinosaHenue
HHIMBHUAYAJbLHOIO 3aJaHUS.

OCHOBHBIE NPOU3BOJICTBEHHBIE MPOLECCH B COOTBETCTBUU C TEXHOJOTMYECKOM CXEMOM
npeanpustus. OCHOBHbIE — MapaMeTpbl  MPOU3BOJACTBEHHBIX  IPOLECCOB U pabOThI
TE€XHOJIOTHYECKOT0 000pyAoBaHUsS. MeToJbl KOHTPOJS W YIPAaBICHUS TEXHOJIOTHYECKUMU
npoueccamu. KOHTposb kauecTBa rOTOBOM MPOIYKIUH.

BrinonHenne MHIMBUYa IbHOTO 3a/1aHUS.

Pa3nea 3. Cucremarusanus MaTepuasa, moAroroBKa oT4era.

OO6001enrne M cucTeMaTH3alus JaHHBIX IO CTPYKTYpe, TEXHOJIOTMH IPOU3BOJICTBA,
IpUMEHsIeMOMY 000pYyI0BaHHIO, BBITYCKAeMOMN MPEANpUsATHEM MPOAYKLUHU, METOIaM U popMam
KOHTpoJIst mpoaykiuu. Ilonck u cOop HepocTaromux qaHHbIX. [IoAr0TOBKA M HaMKMcaHuE OTYeTa.
[TonroroBka n HamMCaHKWE OTUYETA 110 BBIIOJIHEHNUIO HHAUBUAYAIBHOIO 3aJaHUSI.

4 O0bemM NPaKTUKHU
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O0bemM NpakTUKHU
Buj yueOHoi1 padoThI Axan, | Acip,
3E
4. 4.
O01as TPy10eMKOCTh NPAKTHKH 6 216 162
CamocTosiTejibHas padoTa 6 2156 | 161,7
B TOM 4HcJie B opMe NPAaKTHYeCKO# MOJATOTOBKH: 6 216 162
KonTakTHas camocTosTeNbHas paboTa 5 0,4 0,3
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICTIOB TIPAKTUKH 2156 | 161,7
Bua konTposs:
Bua uToroBoro KOHTpoJIf: 3a4er ¢ OLEHKOI

AHHOTaNUs padoyeid MPOrpaMmbl
«IIpou3BoaCTBeHHAsI NPAKTHKA: HAYYHO- HCCJIel0BaTebcKas padoray

1 Heap npakTukn — (GOPMHUPOBAHHE YHHUBEPCAIBHBIX U NPO(ECCHOHANBHBIX
KOMIIETEHIIN W  TNPHOOpPETeHHWE HABBIKOB B  00JAacTH  MpOo(ecCHOHAIBLHOTO  OMbITa
CaMOCTOSITEJIBHOTO  BEICHHUS HAy4dHBIX HCCIEJOBAaHMM IOCPEJICTBOM IUIAHMPOBAHUSA H
OCYIIIECTBJICHUS IKCIIEPUMEHTAIbHON JAESITEIbHOCTH.

2 B pe3yabTare NPOXO0:KICHUS NPAKTUKH 00y4AIOIIMICH JOJIKEH:

OO6nanaTh ClIEAYIONIMMUA KOMIETCHUUSMH M WHIWKAaTOpamMH X JocTikeHus: YK-1.2;
VK-1.3; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; TIK-3.2; IIK-3.3; TIK-4.1;
[1K-4.2; [1K-4.3; TIK-5.1; TIK-5.2; T1K-5.3.

3namo:

— TIOpSAJOK OpraHu3aluy, IUIAHWPOBAHMSI U INPOBEIEHUS HAYYHO-UCCIIENOBATEIbCKHUX
paboT C UCIIONIB30BAaHUEM MTOCIEAHUX HAyYHO-TEXHUUECKUX JOCTH)KEHUN B JaHHOM 00acTu;

— OCHOBHbIE TPEOOBaHUS K IIPEICTABICHUIO PE3YIbTATOB IIPOBEIEHHOTO UCCIEI0BAHUS
B BUJIE HAYYHOI'O OTYETA, CTAThbU WU JOKJIaJa.

Ymemu:

— OCYILECTBIATH MOUCK, 00pabOTKY M aHAlU3 HAyYHO-TEXHUYECKONW MHQPOpMAIMH I10
TeMe HCCIIe0BAHNS;

— oQopMIIATH pe3yabTaThl padOTHI B pa3InYHBIX opMaTax;

— OIpEeneNsATh ONTHUMAJIBHBIE IyTH IMPOBEACHUS SKCIepUMeHTalIbHOM uvactu HHUP ¢
Y4E€TOM OpraHu3alliid M IPOBEJIEHUS CAMHUX JKCIEPUMEHTOB M BBIIOJHEHUS AHAIUTHYECKHUX
WU3MEPECHU.

Braoemy:

— METOJIOJIOTHeH  MHTepHpeTalud M HUCHOJb30BaHUSA  NOJOOpaHHOW  Hay4dHO-
TEXHUUYECKON MHpOpMaInH;

— HaBBIKaMH JKCIUTyaTallMM TEXHUYECKHUX cpeacTB nposeneHus HUP.

3 Kpartkoe conep:kaHne NPaAKTUKH

Pasznen 1. BeinmonHeHne n peACTaBIeHNE pe3yIbTaTOB HAyYHBIX UCCIEIOBAaHUN

1.1. BeinosnHeHNE HAyYHBIX MCCIEA0BAHUN.

CocraBnenune mporpaMMmbl ucciefoBaHus. CTpyKTypa U COAEpKaHHE OCHOBHBIX
paszienoB oT4YeTa 0 HayYHO-HCCIIEe0BATENbCKOM padoTe.

dopmynaupoBaHue 1efiel U 3a7ad UCCIIEeIOBAaHUS; COCTABIEHNE aHATUTHYECKOro o030pa
[0 TeMe HCCIIeZ0BaHUs; BbIOOp 3()()EKTUBHBIX METOAOB M METOJIUK JOCTUKEHHUS JKEIaeMbIX
pe3yJbTaTOB UCCIIET0BAHUS.

IIpoBeneHnEe COOTBETCTBYIOIIMX OKCIEPUMEHTOB JUId TOJIYYEHMS] IPAKTHUECKHUX
pe3yNbTaTOB; AaHAJIW3, MHTEpOpeTanuss U  0000IIEeHHE pe3ylbTaTOB  HCCIEIOBAHMUS;
(opMynHUpOBKa BBIBOJIOB; HAIICAHUE OTYETA.

1.2. [ToarotToBka HAy4HOTO AOKJIaJa U MPE3CHTAIIMH.

4 O0beM yueOHOI NPAKTHKHU
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O0bemM NpakTUKHU
Buj yueOHoi1 padoThI Axan, | Acip,
3E
4. 4.

O01as TPy10eMKOCTh NPAKTHKH 6 216 162
KonrakTHasi pa6oTa — ayJJuTOPHbIE 3aHATHSI: 2,67 96 72
B TOM 4ncJje B popMe NPaKTHYECKOI MOJATOTOBKH - - -
[Tpaktuueckue 3austus (I113) 2,67 96 72
B TOM yHclie B (hopMe IPAKTUUECKON MOJITOTOBKU - - -
CamocrosiTesibHas pa6oTa 3,33 119,6 89,7
B TOM 4HcJie B popMe NPaKTHYECKOH MOATOTOBKH: i i i
KoHTakTHas camocTosTeNbHas paboTa 333 0,4 0,3
CaMocTOsATEIbHOE U3YUYEHHE PA3AEIOB IPAKTUKU ’ 1196 | 89,7
Bua konTpoJs:
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM

AHHOTaNUs padoyeil MPpOrpaMmmbl
«IIpou3sBoacTBeHHAsI NPAKTHKA: MPeJIUIITIOMHAS
NPAKTHKa»

1 Heab npakTuKyM — NOAroTOBKA K BhIMoyiHeHUIO BKP.

2 B pe3yabTaTe NPOX0KICHUS MPAKTUKU 00YYAKOIIHIICH JOJIKEH:

Obnadamye CIeAYIOIMIAMH KOMIIETEHIIMSAMU M WHAMKAaTopamMu ux noctmxenus: YK-1.1;
ITK-1.1; [1K-1.2; TIK-1.3; I1K-2.1; TIK-2.2; T1K-2.3; TIK-3.1; I1K-3.2; TIK-3.3; I1K-4.1; IIK-
4.2; T1K-4.3; IIK-5.1; TIK-5.2; TIK-5.3.

3namy:

— NIPUHLHKIBI IPOEKTUPOBAHUS NPEANPUATHI, TEXHOJIOTMYECKUX JIMHUH, pa3MeEIlEHUE,
(GYHKIIMOHUPOBAaHKUE U 00CITY)KMBaHHE OCHOBHOI'O TEXHOJIOTHYECKOr0 000py10BaHUs;

—  TIPUHIINIIBI yIIpaBJICHUS OCHOBHBIMH TE€XHOJIOTHYECKUMHU poLeccamu
BOJIONIOATOTOBKH U Ta3004HCTKH;

— OpraHM3alMi0 M IPOBEJEHUE BXOAHOIO, OINEPALMOHHOIO KOHTPOJIS, KOHTPOJIS
Ka4eCcTBa rOTOBOM MPOIYKIINH;

— TPUHLUIBI M METOAbl BBINOJHEHUS OHKCIEPUMEHTOB U HCHBITAaHUNH MO TeMe
BBIITYCKHON KBaTH(PUKALMOHHON pabOTHI.

Ymemn:

— BBINOJHATH MOMCK, O0paOOTKYy, aHAIU3 M CHUCTEMAaTU3alMI0 HAyYHO-TEXHUYECKOH
MH(pOpMallMK, OCYIIECTBIATh BBHIOOP METOJUK M CPEACTB pELIEHUS 3a]ad, MOCTaBJICHHBIX
POTrpaMMOM MPAKTUKK U TEMOM BBITYCKHOW KBaTH(PHUKALIMOHHOMN padoThI;

—  BBINOJHATH OCHOBHBIE TEXHOJIIOTHYECKUI PacUETHhI;

—  BBIIOJHATH 00pa0OTKY M aHAJIN3 PE3Y/IbTATOB HKCIIEPUMEHTOB M UCIIBITAHUIA;

— OCYILECTBIATh KOHTPOJIb TEXHOJIOTMUECKOM MPAKTUKH;

— AQHAJIM3UPOBATh BO3HMKAIOLIME B IPOU3BOJACTBEHHONW M HAay4HO-HCCIIEAOBATEIbCKON
JeSITEIbHOCTH 3aTPYIHEHUS U UCKATh ITYTH UX Pa3pelICHHUs.

Bnaoems:

— CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUUYECKHE pELIeHHS Npu pa3padoTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BHIOMPATh TEXHOJIOTUU MPOU3BOJICTBA C YUETOM SKOJIOTMUECKUX
MOCJIEACTBUM UX IPUMEHEHUS;

— CIIOCOOHOCTBIO K MCIIOJIb30BAaHMIO TOJTYYEHHBIX TEOPETUYECKUX U IMPAKTHYECKHX
3HAaHUU B 00JaCTU XMMHH U TEXHOJIOTHH JUISl pelIeHns 3a/1a4 podeccCHOHabHOMN 1eATeIbHOCTH.

3 Kpartkoe conep:kaHne NPaAKTUKH

Pa3pnen 1. Beenenue: neiu u 3aa4u NpeAAUIIOMHON NPAKTHKH.
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[lemn w 3amauM NpenIUIUIOMHONM TpakTHUKH. COCTaBJIE€HHE M COIVIAaCOBAaHUE ILJIaHA
BBITIOJTHEHHS BBIMTYCKHOW KBATH(PHKAITMOHHON Pa0OTHI, KOHTPOJIBHBIX TOYEK, BUAA U 00BEMa,
MPEACTABIISIEMOr0 K Ka)XJO0W KOHTPOJIBHON TOouke MaTepuasna. OpraHu3allMiOHHO-METOAUYECKUE
Mepornpusitus. MHCTpykTakm Ha  paboueM  MecTe, IO  DJIGKTPOOE30MacHOCTH |
MIPOTUBOMOXKAPHOI 0€30M1aCHOCTH.

Pa3neu 2. BoinosiHeHHe BBINYCKHOM KBAJIH(HUKAIMOHHOI padoThI.

COop HayyHO-TeXHMUYECKONH HHGOpMAlUU MO TEeME BBIITYCKHONW KBAIU(PUKAIIMOHHOM
paboT1bl. OTpaboTKa METOAMK U BBITIOJHEHUE SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN.

Ob6ocHoBaHue oOmIel KOHIENIHMH TexHoJorndeckoil nunHuu. [lombop u coriacoBaHue
MPOU3BOUTEIILHOCTH OCHOBHOTO M BCIIOMOTATEIhHOTO TEXHOJOTHYECKOTO OOOPYIOBAHMS.
BrimonHeHe OCHOBHBIX TEXHOJOTHMYECKHX pacyeToB. Omucanue padOThl TEXHOJIOTHYECKOM
JUHUU.

C6op, oOpabotka wu cucremarusanus wmartepuasnia. OdopmieHuss oT4era 1o
MPEIIUITIOMHOM MTPAKTUKE.

4 O0beM NPAKTHUKH

O0bem NpaKkTUKHU
Bup y4eOHoii padoThI Axax. | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh NPAKTHKH 9 324 243
CamocrosiTesibHas padoTa 9 324 243
B TOM YHcJe B (h)opMe NPAKTHYECKOii MOATOTOBKM: 9 324 243
KoHTakTHas camocTosTeNbHas paboTa 9 0,4 0,3
CamocTosITeIbHOE H3YUCHHE PA3JIeTIOB IPAKTUKH 323,6 | 2427
Bujx koHTpOJIS:
Buj1 HTOrOBOr0 KOHTPOJISI: 3auer ¢ oueHKOil

5.5 T'ocynapcTBeHHAsi HTOTOBasi aTTECTALMS:
BBINOJIHEHHE, IOATOTOBKA K NPOLeAYype 3alUUThI 1
3alMTA BBINYCKHOI KBaTU(QUKAIMOHHONH PadoThI

1 Heab rocyaiapcTBeHHOii HTOrOBO# AaTTeCTAIMM: BbINMOJHEHHE, MOATOTOBKAa K
npoueaype 3alMThl U 3aIIUTa BbINYCKHOH KBaJM(UKANMOHHONH padoThl — BBIBICHUE
YPOBHSI TEOPETUYECKON M MPAKTHYECKON TMOATOTOBICHHOCTH BBIITYCKHUKA BYy3a K BBITIOJTHEHUIO
npodecCHOHANBHBIX 3a7lad M COOTBETCTBUS ero mojarotoBku TpedoBanussMm PI'OC BO mno
HaIpaBJIECHUIO TTOATOTOBKU OakanaBpoB 18.03.02 Duepzo- u pecypcocoepezaroujue npoveccol 6
XUMUYECKOU MeXHON02uU, Hemexumuu u ouomexmnonozuu, npodpuwis «Payuonanvrnoe
UCNOIb30BAHUE CHIPLEGHIX U IHEP2EMUUECKUX PECYPCOBN.

2 B pe3syabrare nNpOXOKAEHHSI TOCYAApPCTBEHHOM HTOrOBOH AaTTeCTALMM:
BbINOJIHEHHE, TOJATOTOBKAa K  Mpoueaype 3allUThl W 3al0UTa  BBIMYCKHOM
KBaIM(puKaMOHHOIi padoThl odyuaroumiics aoken: YK-1.1; YK-1.2; VK-1.3; YK-2.1;
VYK-2.2; YK-2.3; YK-3.1; YK-3.2; YK-3.3; YK-4.1; YK-4.2; YK-4.3; YK-5.1; YK-5.2; YK-5.3;
VK-6.1; YK-6.2; YK-6.3; YK-7.1; YK-7.2; YK-7.3; YVK-8.1; YK-8.2; YK-8.3; YK-9.1; VK-9.2;
YK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-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; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TTIK-2.2; T1K-2.3; TIK-3.1; [1K-3.2; T1K-3.3; TTK-4.1; I1K-
4.2; I1K-4.3; TIK-5.1; T1K-5.2; TIK-5.3.

3namo:

— TIOPSJIOK OpTaHU3aIH, TUIAHKPOBAHUS U MIPOBEACHUS HAYIHO-HCCIIEIOBATEIbCKIX

pa60T C UCITOJIb30BAHUCM MTOCIICAHUX HAYUHO-TCXHUYICCKUX JOCTHKEHHMH B JaHHOM 06J'IaCTI/I;
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—  (PUBHUKO-XUMHUYECKUE OCHOBBI TEXHOJIOTUH B 00JaCTH OXPaHbl OKPYKAIOLIEH Cpesibl 1
paloOHaIbHOIO UCIIOJIB30BaHUs IPUPOIHBIX PECYPCOB;

— OCHOBHbIE TPeOOBaHMs K MPEACTABICHUIO PE3YJIbTATOB IPOBEACHHOIO UCCIIEI0BAaHUS
B BHJIE HAYYHOI'O0 OTYETA, CTaTbH WM JOKJIA/AA.

Ymemn:

—  CaMOCTOSITENIbHO BBIABIIATH NEPCIEKTUBHBIE HANPABICHUSI HAyYHBIX HCCIEAOBAHUM,
000OCHOBBIBaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 M MPAKTUYECKYI0 3HAYUMOCTb MPOOJIEMBI,
IPOBOAMUTH  3KCIEPUMEHTAJIIbHBIE HUCCIICJJOBAHMS, AHAJIU3UPOBAThb M  HMHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YJIbTaThI;

—  OCYUIECTBJIATH MOKCK, 00pabOTKYy M aHAIM3 HAYYHO-TEXHHYECKOW MH(pOpMaIlUU MO
TEME BBITOJIHAEMON PabOThI, B TOM YHUCIIE C IPUMEHEHNEM COBPEMEHHBIX TEXHOJIOTUI;

— paboTraTh Ha COBPEMEHHBIX MPUOOpPAX, OPraHU30BBIBATH MPOBEICHUE IKCIIEPUMEHTOB
U UCTBITaHU, IPOBOJUTH UX 00Pa0OTKY U aHAJIM3UPOBAThH PE3YJIbTATHI;

— paspabarbIBaTh peKOMEHAALNHU 10 IPUMEHEeHHI0 pe3ynbTatoB BKP Ha npakTuke.

Braoemw:

— METOJOJIOTUE W METOAMKOW NPOBEIACHUS HAYYHBIX HCCIEIOBAHUMN; HaBbIKAaMU
CaMOCTOSITENIbHON HAYyYHOU U MCCIIE0BaTENbCKON paboThI;

— HaBbIKaMU pabOTHI B KOJUIEKTHBE, INIAHUPOBATh M OPraHU30BbIBaTh KOJUIEKTHBHbBIE
Hay4HbIE HCCIEAOBAHUS; OBJIAJEBAaTh COBPEMEHHBIMU METOJAaMU HCCIEJOBaHUS M aHaIu3a
MIOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO peIlaTh IOCTaBJICHHBIE 3a/ladd, HCIOJb3YyS YMEHUS M HaBbIKU B
OpraHu3aIi HAYYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUYECKUX PadoT.

3 Kparkoe comep:kaHue rocyJapcTBeHHOHl HMTOrOBOM aTTeCTALMH: BbINOJHEHHE,
NMOAr0TOBKA K MpoLeAype 3alMThI M 321IUTA BbINIYCKHON KBAJIN(UKAIMOHHOH PadoThI

l'ocymapcTBeHHass HTOroBas arTecTalys: BBIIOJHEHHE, IOArOTOBKAa K IIpoLEnype
3alUTHI U 3allUTa BBITYCKHON KBaNIU(UKAIIMOHHON paboThl B ¢popme 3amutsl BKP npoxoaut B
8 cemecTtpe Ha 0a3ze 3HAHUM, YMEHMM U HAaBBIKOB, IIOJIYUEHHBIX CTYACHTAMU NpPU H3yYECHUH
mucturiie - Hampasnenuss 18.03.02 — Jmepeo- u  pecypcocoepezarouiue npoueccot 6
XUMUYECKOU MeXHOA02uUu Hepmexumuu u oOuomexnonrouu, npopuns «Payuonanvnoe
UCHOJIb306AHUE CHIPLEEHIX U IHEPCMUUECKUX PecyPCOo6» U TIPOXOKIEHUS ITPAKTHK.

l'ocynapcTBeHHass WTOroBas arTecTalus: 3allliTa BbITYCKHONW KBaJIM(PHUKAMOHHOMN
paboThl, BKJItOYas MOATOTOBKY K MPOLEAYpe 3alluThl U MPOLENYPY 3allMThl MPOBOAUTCS
rocy/1apcTBEHHON sK3aMeHannoHHon komuccueit (I'9K).

KonTponb ypoBHs c(hOpMUPOBAHHOCTH KOMIETEHILMI 00ydaroummxcs, nNpuoOpeTeHHbIX
npu ocBoeHun OOIl, ocymectBisercs mytem mposeneHus 3amutel BKP u npucBoenus
kBanupukanuu «bakanaspy.

3amura BKP sgBnsercs oOs3arenpHOM Mpoueaypoil HMTOrOBOM ToCyJapCTBEHHOMN
aTTeCTallud CTYJEHTOB BBICIIMX Y4YeOHBIX 3aBelEHHH, 3aBeplIaOIUX OOy4YeHHe 10
HAIpPaBJIEHUIO MOATOTOBKH OakanaBpuaTta. OHa IPOBOAUTCS MyOJIUYHO HA OTKPBITOM 3aceIaHUU
I'DOK B COOTBETCTBMM C JIOKAJBHBIMM HOPMAaTHBHBIMH W paCHOPSAUTEIBHBIMH aKTaMH
YHHUBEpPCUTETA.

Marepuassl, IpeACTaBIIEMbIE K 3aIIUTE:

— BBIMMYCKHAs KBaJIM(UKAIIMOHHAs paboTa (OSCHUTENbHAS 3alKCKa);

- 3ajanue Ha BeinojaHeHue BKP;

- oT3bIB pykoBoautens BKP;

- peuensus Ha BKP;

— npe3eHTanus (pa3gaTouHblil MaTepua), MOANNCaHHAs PYKOBOIUTENEM;

— JOKJIaJ.

B 3amaun I'OK BXOAsT BBISABJICHHE MOATOTOBICHHOCTH CTYJAEHTa K MpodecCHOHAThHOMN
JEATEIIBHOCTH U MIPUHSTHE PELLIEHUS O BO3MOXKHOCTH BBIJaUX €EMY JUILIOMA.

Pemenne o mpucyXIeHUHM BBIMTYCKHUKY KBalIH(HUKAaUU OakanaBpa NPUHUMAETCs Ha
3acenannu ['OK mpocThiM GOJBIIMHCTBOM MPH OTKPBITOM T'OJIOCOBAHMU 4YJIEHOB KOMHCCUHU Ha
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OCHOBaHWHU pPE3Yy/IbTATOB HWTOTOBBIX HCIBITAHUN. Pe3ynbTaThl OmpeaensroTcss OIeHKaMHu
«OTIUYHOY, «XOPOIIO», «YAOBIECTBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHO.

OOyuaromuiicsi UMeeT NPaBO IMO0JaTh B aNeIUIAIMOHHYI0 KOMHCCHIO ameUIAIHNI O
HapylIeHWH, [0 €ro MHEHHIO, YCTAHOBJIEHHOM MPOLEAYPBHl  3alUThl  BBIIYCKHOU
KBATH(UKAIIMOHHON PaOOThl. ATE/UISIIIUS O HECOTJIACHU C pe3yJbTaTaMU 3alllUThl BBITYCKHOM
KBAJTHM(UKAIIMOHHON pabOTHl HE TIPUHUMAETCSI.

4 O0beM rocyJapCTBeHHOM HMTOTOBOM ATTECTALMU: BbINOJHEHHME, MOATOTOBKA K

npoueaype 3alUThl H 3alIMTA BHINYCKHOH KBAJIH(UKAIMOHHOI PadoThl
O0BbeM JUCHUIIINHBI
Buj yueOHoi1 padoThI Axan, | Acip.
3E
., q,
Oo6mas tpynoemkoctb 'HMA 1o yuebHOMYy 11aHy 6 216 162
KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTakTHas paboTa — HTOTOBAsi aTTECTAIUS 5 0,67 0,5
Brinmonaenue, Hanmcanue u opopmiernne BKP 215,33 | 161,5
Bua koHTpoJIs:
Bujx UTOroBOro KOHTpOJIS: 3ammuTa BKP

5.6 ®akyabTAaTUBBI

AHHOTaNuUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«paxaanckas 3alIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1 Hegb AUCHMIUIMHBI - TOATOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTUYECKUM
JNEHCTBUSAM 10 OOECIEYCHHIO CBOCH OE30MAaCHOCTH M 3allUThl B YCJIOBHSX BO3HUKHOBCHHS
Ype3BbIYAHON CUTYAIlUU IPUPOTHOTO, TEXHOT€HHOTO M BOGHHOTO XapakTepa.

OcHOBHOM 3ajaueil JUCHUIUIMHBI sBisieTcs (OPMUPOBAHME YMEHUHW U HaBBIKOB,
MO3BOJIAIOIIMX HA OCHOBE HM3yUEHHUS OMACHBIX W TMOPAKAIOUMX (PaKTOPOB YPE3BBIYANHBIX
CUTyallMil MPUPOJHOT0, TEXHOTEHHOTO M BOCHHOTO XapakTepa, IPYruX OIMAaCHOCTEH yMeJo
pelmaTh BOMPOCHI CBOEH O€30MacHOCTH C HMCIOJB30BAHHUEM CPEJICTB CHCTEMBI TPajKIaHCKOM
3alIUTHI.

2 B pe3yabTaTe 0CBOCHHS TUCIIUIIIHHBI CTYAEHT T0JI/KEH:
Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOpaMu Ux aocTrkenus: YK-8.1.
Buame:

- XapakTepHUCTUKH MPUPOIHBIX OEICTBUH, TEXHOTEHHBIX aBapHil M KaTacTpod Ha
paIMaIMOHHO, XUMHYECKHA U OMOJIOTUIECKH OMACHBIX 00BEKTaX, MOpaXKaroniue GakTopsl JPYTHX
OITaCHOCTEM;

- OCHOBBI BO3JICHCTBUS OMACHBIX ()AaKTOPOB UPE3BBIYAMHBIX CHTYAIMi HA YEIOBEKA W
MPUPOIHYIO Cpey, JOMYyCTUMBIE MpeAebHbIE KPUTEPHH HETAaTUBHOTO BO3ICHCTBHS;

- Mephl 0€30macHOTO TOBEICHMsI TPHU MpeObIBAHUU B paiioHaxX (30HAxX) MOXKApOB,
pPaZo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arps3HeHHUS,

- CTHOCOOBI M CPEJCTBA 3AIIMTHl YEJIOBEKAa OT BO3JEHCTBUS TOpaXaromux (HakToOpoB
Ype3BBIYAHBIX CUTYAIMH IPUPOJTHOTO, TEXHOTEHHOTO U BOGHHOT'O XapaKTepa.

Ymemn:

- WCMOJB30BaTh CPEJCTBA 3alIUTHl OPTaHOB JIbIXaHUS W KOXH, MEIUIUHCKUE IS
CaMO3aIlUThl U OKA3aHUS TTOMOIIH JIPYTHM JTFOJIIM;

- IPUMEHATH TEPBUYHBIC CPEACTBA MOXKAPOTYIIECHUS IS JIOKATU3AlUKd U TYIICHUS
Mo’kapa, BO3HUKILIETO B ayTUTOPHUH (J1abopaTopun);

- OKa3plBaTh cebe W JpYrMM TOCTPAJaBIIMM MEIUIMHCKYIO TIOMOIIb C
HCIIOJIb30BaHNEM TaOCIbHBIX M IMOAPYYHBIX MEJIUIIMHCKHX CPEJICTB.
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Braoemy:

- npuéMaMu TPOBENEHUS YAaCTHYHOW CaHUTApHOH OOpabOTKM MpH BBIXOJE M3 pailoHa
(30HBI) PAIMOAKTUBHOTO, XHMHYECKOTO ¥ OMOJIOTHYECKOTO 3arps3HEHUS (3apasKeHHUs ),

- crioco0aMy M TEXHOJIOTUSIMH 3aIIUTHI B YPE3BBIYAWHBIX CUTYaIUIX.

Kparkoe cogep:xkaHue JUCHUILINHBI.

Pa3nea 1. OnacHocTH NPUPOAHOIO XapaKTepa.

CruxuiiHble OelCTBUSA, SIBICHUS MPUPOIbl Pa3pPYLIUTEIBbHON CHIIBI - 3€MIICTPACEHUS,
HABOJHEHHUS, CEJIEBbIE MOTOKH, OIOJI3HH, CHEXHBIC 3aHOCHI, U3BEP)KEHHE BYJIKAHOB, OOBAJIHI,
3acyXH, yparassl, Oypu, MOapsbl.

Pa3nea 2. OnacHOCTH TEXHOT€HHOI0 XapaKTepa.

ABapun u KatacTpobl Ha paAHAllMOHHO OMACHOM OOBEKTE, XMMHYECKH OIaCHOM
00beKTe, OWONIOTMYECKH ONMAacHOM O0BeKTe; Ha  TpaHcmopre  (KEIE3HOIOPOKHOM,
ABTOMOOWJIBHOM, PEYHOM, aBUAIMOHHOM); Ha TUAPOCOOPYKEHHUSAX; HA KOMMYHAJIbHBIX CHCTEMaX
KHU3HEOOeCTIeueHusI.

Pa3znes 3. OnmacHOCTH BOEHHOI0 XapaKTepa.

[IpumeneHnne  oOpyXusi ~ MaccoBOrO  IOpPaKe€HUS  (SJEPHOro,  XUMHYECKOIO,
OMOJIOTUYECKOr0), OOBIUHBIX CPEJICTB C 3aKUraTeNbHBIM HAIOJIHEHUEM, HOBBIX BUIOB OPYKHUS.
30HBI 3apaKE€HUSI OT CPEACTB MOPAKEHUS U UX BO3JCUCTBHE HAa HACEJIEHHUE U OKPYKAIOIIYIO
MPUPOJIHYIO Cpery.

Paznen 4. [loxxapHasi 6€301aCHOCTb.

[Toxxapnast omacHocth. [lokapnast oxpana. Kriaccuduxamus moxkapoB mOXKapoB B
31aHuAX W nomemeHusx. Craguum  pa3BUTHUA  NHoXKapoB. Jlokanuzanmuss U TYyIIEHHE
noxkapoB. llepBuunbie cpenctBa mnoxapotymieHus (oruerymutenu OIl -8, OV-2, OBII-5,
BHYTPEHHUH MOKapHBIN BOAOIPOBO) U MPaBUiIa MOJb30BaHUS UMU. ABTOMaTHUYECKUE CUCTEMBI
MOKapOTYIIEHUs — MPUHKJIEPHbIE U JpeHuepHble. OTHeTyIanye BeIlecTBa — BOJA, MEHBI,
HEroprouue ra3pl U pa3daBUTENH, TIOPOLIKOBBIE COCTABbI, FAJION€H3aMEILIEHHbIE YTIIEBOIOPOAbI.

Paznen 5. Kommniieke MeponpusiTuii rpaxaaHCKoOi 3aMThI HACEJIEHHSI.

- Onosemenre 1 nHGopMHUpoBaHUE HacesneHus o0 omacHocTd. IIpuHATHE HaceneHueM
curHasioB onoseuieHus («Buumanue Bcem!», «Bo3aymnas TtpeBora», «PaauanuonHas
OMACHOCTbY», «XHMHUEcKas TpeBora», «OTOOWH OmacHOCTU») U MOPSIOK JIEHCTBUS MO HHM.
OBakyalus HaceleHHs M3 30Hbl omacHOCTH. CrocoObl 3BakyallMd. DKCTpEHHAas HBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH I0Kapa.

- CpencTBa MHAMBUAYAIbHOM 3amuThl opranoB abixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-
1, PIIT-67M, PY-60M, «®enuxcy, I'/I3K, AL, ATIT-3, 113Y-K, UII-4M, UII-5, UI1-6, KUII-
8), koxu (JI-1, O3K) yenoBeka. MenunuHcKHUe CpeICTBA 3AIHTHI.

- CpexnctBa KOJJIEKTUBHOM 3aumuThl HaceneHus. HasHaueHue, 3alIUTHBIE CBOMCTBA
yoexuny. IIporuBopaananumonnsie ykpbiTHs (IIPY, moasemHble memexoaHble MepexXojibl,
3ariayOJIeHHbIE CTaHIIMM  METPOINOJMTEHA), NpOoCTeiiine YKpbITUS (TpaHILEH, OKOIIbI,
nepekpbIThie menn). [IpaBuna 3ansaTus yoexxua.

Pa3nea 6. Oxazanune nepBoi noMoum.

Oxa3aHue mepBOM IOMOLIM TpU OXKOrax, pPAHEHHMAX, 3apaxkeHusx. IIpoBenenue
YaCTUYHOM CaHUTapHON 00pabOTKH KOXHBIX ITOKPOBOB YENOBEKa IMpPU BBIXOAE U3 30H
PaMOaKTUBHOT0, XUMUYECKOTO U OMOJIOTMYECKOT0 3apa)KeHus (3arpsi3HEHNs ), U3 30H M0KapOB.

Paszpen 7. JIukBuaanus nocjieCTBUI Ype3BbIYaiiHOH CUTYalMU.

ABapuiiHo-criacarenbHble padoThl. DKCTPEHHAs 3BaKyalus U3 ayAuTOpuH (J1abopaTopun)
B YCIIOBUSIX T0Xapa, palalliOHHOT0, XMMHUYECKOT0, OMOJIOrMUECKOT0 3arpsiI3HEHUS] TEPPUTOPHUH
C HCIOJb30BaHMEM mpocTedmux cpeacts 3amuthl («Denuke», I'I3K, nporusoraza I'TI-7 ¢
JATITr-3).

4 O0beM yueOHOH TUCHHMILINHBI

O0beM TMCUMTITHHBI
3E | AkageM. 4 | ACTPOH. 4
OO0masi Tpy10eMKOCTb 1M CHUILIHHbBI 1 36 27

Buj yueOHoit padoThl
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KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexkuun 0,44 16 12
[IpakTruecKue 3aHATHS - - -

JlaGopaTopHble pabOThI -
CamocrosiTejibHasi padoTa 0,56 20 15

CaMocCTOsITeIbHOE H3YUYCHHE PA3/ICTIOB TUCITUILUIMHBI 0.56 19,8 14,85
KoHnrtakTHas camocTosTenbHas pabora ' 0,2 0,15
Buj nTOroBoro KOHTpoOJIs: 3auyer

AHHOTaIUsA padoyeil MPOrpaMMbl JUCUUILIIHHBI
«BBe/ieHHE B HAYYHbIE HCCJIEI0BAHUSD)

1 Heap aucuUNIMHBI — MpUoOpeTeHre OO0yYarOUIMMUCS 3HAaHUN W KOMIIETEHIUI 1O
OpraHu3aliiil ¥ TPOBEICHHIO HAYYHBIX MCCIIEJOBaHUH, OOpabOTKE U MPEICTABICHHIO
MOJy4YEHHBIX PE3yIbTaTOB.

2 B pe3yibTaTe H3y4eHUs! JUCHUILIMHBI 00YYAIOUIUACS T0JI/KEH:

Obnadoams CclenyOIMMMHA KOMIIETEHIIMSMU W WHAMKAaTOpaMu ux noctiwkeHus: YK-1.1;
YK-1.2; YK-1.3.

3namu:

- METOJIMKH MOKMCKa, 00pabOTKH M aHaIM3a HayYHOH HH(pOpMaIuy,

- CTATUCTHYECKHE METOJIbI 00paOOTKH SKCIIEPUMEHTAIBHBIX PE3YyIbTATOB.

Ymems:

- (opmynHrpoBaTh 1eNU U 337a41 HAYYHOTO UCCIIEIOBaHUS;

- OCYILECTBIIATH TIOMCK, 00paOOTKy M aHAIW3 HAyYHO-TEXHHYECKOW HH(OpMAIUH IO
PO(UITIO BBITIOJIHIEMON PabOTHI;

- MPOBOAMUTH 00PabOTKY pPE3yNbTAaTOB SKCIEPUMEHTA, WHTEPIPETHUPOBATH U 0000mIaTh
pe3yNbTaThl HAYYHOTO UCCIIEOBAHUS;

- TPENCTaBIATh IOJNyYEHHBIE pe3yJbTaThl HCCIEAOBaHWS B (OpME OTUYETOB,
MpE3EHTALNM, CTaTEeN.

Braoemy:

- HaBBIKAMH DPAOOTHI C HAYYHO-TEXHUYECKOW, CIPABOYHOM JIUTEPATypod U JPYTHMH
WH(OPMAITMOHHBIMU UCTOYHHKAMM;

- HaBBbIKaMU TUTAHUPOBAHMSI U TIPOBEJICHUS HAYYHBIX HCCIEIOBaHUH.

3 KpaTkoe coaepkanue TuCHUNIUHBI

Pazgen 1. IlocraHoBka wenM M ONpeAereHHE 3aJad HAydHOTO HCCIIEOBaHUS.
[InanupoBaHWe Hay4dyHBIX HcclenoBaHMid. Maremaruyeckas 00pab0OTKa  pe3ysbTaToB
uccnenoBaHuii. I'paduueckoe npeacraBieHue pe3yabTaToB SKCIIEPUMEHTA.

Paznen 2. BrinmonHeHHe U IPeICTaBIEHUE PE3YIbTaTOB HAYYHOTO MCCIICIOBAHMUS.

2.1. ®opmynupoBaHHue LIETN U 3a/1ad HCCIEI0BaHUs, OOOCHOBAHUE €r0 aKTYalbHOCTH.
Kpatkuii 0030p COBpEMEHHBIX MyOIMKAIHi IO TeMe PadOTHI.

2.2. CocraBlieHHE TPOTpaMMbl HCclieoBaHus. BpIOOp M onucaHue METOJIOB M METOJIUK
JOCTHKEHHUS JKEJIaeMbIX pe3yJbTaTOB HccienoBaHus. lIpoBeneHue  3anaaHUpPOBAaHHBIX
HKCIIEPUMEHTOB HJIM Pacu€ToB. AHAIN3, 00paboTKa, MHTEpHpeTanus u 0000IIeHNe TOTYYeHHBIX
AKCIEPUMEHTAJIbHBIX (PAaCUETHBIX) TaHHBIX, (OPMYIHUPOBKA BHIBOIOB.

2.3. TloaroroBka M NpeACTaBICHHWE OTYETa O HAYYHO-HCCIIEJOBATENbCKOM pabore B
dbopme oT4eTa U MMpe3eHTAIUH.

OO11ee KOJIMYECTBO pa3iesioB — 2.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0bemM TMCUUIIMHBI
3E | Akagem. 4 | ACTPOH. 4
OO01asi TPY10€eMKOCTb I CUUIIHHBI 2 72 54

Buj yueGHoii padoThl
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KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexknuu - - -
[TpakTHyeckue 3aHsATUS 0,89 32 24
JlabopaTopHbIie paboThI - - -
CamocrosiTejibHasi padoTa 1,1 39,8 29,85
CaMocCTOsITeIbHOE H3YUYCHHE PA3/ICTIOB TUCITUILUIMHBI 11 39,8 29,85
KoHrtakTHas camocTosTenbHas pabota ’ 0,2 0,15
Buj nTOroBoro KOHTpoOJIs: 3auer

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIIHHBI
«IlepeBoJ HAYYHO-TeXHHUYECKOH JTUTEPATYPHD)

1. Heab AUCHMIIMHBI — MIPHOOpETeHNE 00yUYaIOIMMUCS 00IIel, KOMMYHHUKAaTUBHON U
npoecCHOHANbHOM KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTHENbHBIX JTamax sA3bIKOBOM
MOJITOTOBKH TO3BOJISICT BBHIMOJIHATH Pa3IUYHBIE BUABI MPOPECCHOHATHHO OPUEHTHUPOBAHHOTO
NepeBojia B MPOU3BOICTBEHHON U HAYUHOU JIEATEIBHOCTH.

2. B pe3yabTaTe U3y4eHusi AUCHUIIMHBI 00yYAKOIIUIICA TOIKEH:

Obnadams CAEAYIOIMUMHA KOMIIETEHIIUSIMH ¥ WHIUKATOpaMu HMX JocTbkeHus: YK-4.1;
YK-4.2; YK-4.3.

3namo:

— OCHOBHBIC CIIOCOOBI JIOCTH)KCHUS SKBHBAJICHTHOCTH B TIEPEBOJIC;

— OCHOBHBIE ITPUEMBI IEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUU SI3bIKA KAK CHCTEMBI;

— JIOCTaTOYHOE JJi1 BBINOJHEHUS TIEpeBOJa KOJIUYECTBO JIEKCMYECKHX EIMHHIL,
(G pa3eoqoru3MoB, B TOM YHCIIE COITUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEATHN.

Ymems:

— IIPUMEHSATH OCHOBHBIC ITPUEMBI TIEPEBO/IA;

— OCYUIECTBJIATb NHCHbMEHHBIH TMEPEeBOJl C COONIOJCHHEM HOPM JIEKCHYECKOU
9KBHBAJICHTHOCTH, COOJTFOICHUEM TPaMMaTHYECKHUX, CHHTAKCUIECKUX M CTUITUCTHUECKUX HOPM;

— 0(hopMITATH TEKCT MIEPeBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBIATH TEPEBOJ] C COOJIFOJICHHEM HOPM JICKCUYECKOW ASKBHBAJICHTHOCTH,
COOIOZICHHEM TPaMMaTHYECKHX, CHHTAKCHUECKUX U CTHJIMCTUYECKHX HOPM TEKCTa MepeBoja H
TEMIIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA.

Braoemo:

— METOJHMKOW TIPEINEepeBOAUSCKOTO aHalu3a TEKCTa, CIIOCOOCTBYIOMICH TOYHOMY
BOCTIPUSATHIO UCXOTHOTO BBICKA3bIBAHUS;

— METOJMKOH TOJTOTOBKH K BBHITIOJHEHHIO TIEPEBOJIA, BKIFOUYAs MOWCK MHQPOpPMAIUU B
CIIPABOYHOM, CTIEIIMANIEHOM TUTEPaType U KOMITBIOTEPHBIX CETSIX;

— OCHOBAaMH CHCTEMBI COKpAIICHHOW TEPEeBOAYECKON 3alUCH IPU  BBITOJHEHUU
NepeBo/a;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIEUATIbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTHPOBAHUS JIUTEPATYPHI IO CHEIIHATLHOCTH.

3 Kparkoe coagep:xanue JTUCUMILIHHbI

Pa3znen 1. OcHOBHBIE JIeKCHYECKHE U CTHJIMCTHYECKHE 3aKOHOMEPHOCTH MepeBoa
HAYYHO-TeXHUYECKOH JINTePaTyphl

1.1 Jlekcuyeckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro TmepeBoja. CMBICIOBOM
aHAJIN3 HAYYHO-TEXHHUYECKOTO TEKCTa W ero cerMeHtanus. CTHIMCTHYECKHUE OCOOCHHOCTH
HAyYHO-TEXHUUYECKUX TEKCTOB. lIpeomoneHue TpyaHOCTEH, CBS3aHHBIX C PACXOXKICHHEM
CUHTAKCHICCKUX CTPYKTYpP HHOCTPAHHOTO U PYCCKOTO TEXHUICCKUX TEKCTOB.

1.2 CpaBHeHue MOpsAKa CJIOB B aHTIUICKOM U pyCCKOM TpeioxeHusx. [lepeBoa cios,
YCTaHOBJICHHWE 3HA4YCHHs cioBa. [lepeBosl CBOOOIHBIX M (PPa3eOIOTHUICCKHX CIIOBOCOUYCTAHHIM.
[TepeBo 3aT0TIOBKOB TEKCTOB U CTAaTel
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1.3 Coxkpamenusi. OcoOeHHOCTH MX TIepeBoia. Pa3BuTre HABBHIKOB MIEPEBOIa HA TIPUMEPE
TEKCTOB TI0 TeMe «XuMudeckas 1adopatopus» «3MepeHust B XUMUN.

1.4. Jlekcuueckue TpaHchoOpMallMd TpHU IEPEBOJIE TEKCTOB MO TEMATHKE XHUMHUU U
XAMHYECKON TEXHOJIOTHH.

Pa3znes 2. OcHOBHBIE TPAMMAaTHYECKHE 0COOCHHOCTH IMepeBo/ia.

2.1. Ocobennoctu nepeBoa npeanoxkenuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mnepeBoja TEKCTOB MO TEMaTHKE XUMHUYECKOW TEXHOJIOTHH
IlepeBoa MpUIAaTOYHBIX MPEIJIOKEHUMN.

2.2. Meroasl M mpuUeMBbl IEpEBOJA CTPAJATEIBHOIO 3ajJ0ra Ha IpUMEpe IepeBoaa
TeKCTOB 10 TeMme "TexHonoruu Oyaymero".

2.3. Tunbl yCIOBHBIX MPEIIOKEHUM, TpaBMiIa U OCOOCHHOCTH MX mepeBoja. IIpakTuka
IIepeBOJia YCIOBHBIX MPEAJIOKEHUH Ha IMpUMeEpax TEKCTOB I10 Pa3jIMYHbIM pas3fesiaM XHUMHUU U
XUMUYECKON TEXHOJOTHH.

2.4. MopnanbHble I1arojsl 1 0COOGHHOCTH MX IepeBoja Ha MpPUMEpE MepeBoja TEKCTOB
«Texnonorusy, «IIpomblluieHHOE 000PYIOBaHHE)

Pa3nea 3. OcoGeHHOCTH NepeBoa NpeaJIoKeHHl ¢ HeJJMYHBIMH (POpMaMHU IJ1aroJia

3.1 ndunautHuB (HeonpeaeneHHas ¢opmMa riarosia). Poib HHGUHUTHBA B MPEIOKEHUN
W BapuaHThl IIEpEBOAA Ha pycckuil s3biK. lIpuuactua m repynamii. BapuaHnTtel mepeBojga Ha
PYCCKUH SA3BIK.

3.2 UndunutuBHble 000pOTHL. OO6O0pOT 1omONHEHHE ¢ HUHGUHUTUBOM. OOOpOT
nojsexaniee ¢ MHGUHUTUBOM. Pa3nnuHbie BaprHaHThHI IepeBO/A.

3.3 IlepeBoa mpuyYacTHBIX 000POTOB. AOCOJIOTHBIN NMPUYACTHBI O00OPOT M BAPHAHTHI
nepeBojia. Pa3BuTre HaBBIKOB MepeBojia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. Ocob6ennoctTu pedpepaTUBHOIO NEepeBoia

4.1. Anroput™ mpeanepeBOIYECKON pabOThl C HAYYHO-TEXHUYECKHMM TEKCTOM I10
XUMHUKO-TEXHOJIOTUYECKON TEMaTHKE.

4.2. Anroput™ coctaBieHuss pedepara MO0 XHUMHKO-TEXHOJOTMYECKOW TeMaTHKe
(aHHOTAIMH)

4.3. Anroput™M paboThl MO pedepaTUBHOMY MEPEBOAY MO XMMUKO-TEXHOJIOTMYECKOMH
TEMaTHKE.

4. O6beM y4eOHOM TUCIUTINHBI

Cemectp
Bcero
Bun yae6HO# paboTh 5 cemectp
3E | Akan. 4. | 3E | Akan. 4.
OO61ast TpyA0€MKOCTb TUCHUTUIMHBI 4 144 4 144
KonrakTHasi paboTa — ayIuTOPHBIE 3AHATHUS: 1,8 64,4 1,8 64,4
[Tpaktuueckue 3ansatus (I13) 1,8 64 1,8 64
CamocrosiTesibHas padora 2,2 80 2,2 80
KonTakTHas camocrositensHas paboTa 0,4 0,4
2,2 2,2
CamocTrosTenbHOE U3YUYCHHE Pa3/IeTIOB JUCITUTLTMHBI 79,6 79,6
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer
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6. TPEBOBAHMUSA K YCJIIOBUSIM PEAJIM3ALIUU ITPOT'PAMMBbI BAKAJIABPUATA

6.1 O6mecucreMmusnlie TpedoBanus k peanuzanuu OOII 6akanaBpuara

VYHHUBEpCUTET pacmojaraeT Ha TMpaBe COOCTBEHHOCTH WM HWHOM 3aKOHHOM
OCHOBAaHMU MAaTEpPHAIBHO-TEXHUYECKUM oOecreyeHneM oOpa30BaTeIbHOW JIeSTEeIbHOCTH
(momemenusiMu 1 obopynoBanueM) s peanmzaru OOIT 6akanaBpuara.

Kaxnplii oOywaromuiics B TE4YEHUE BCEro Iepuoja oOydeHHs obecneuuBaercs
UH/IMBUIYaJIbHBIM ~ HEOTPAHWYCHHBIM  JOCTYIIOM K  OJJIEKTPOHHOM  MH(OPMAIMOHHO-
o0Opa3oBaTenbHONl Cpefe yHHUBEpPCUTETa. DJIEKTPOHHAs HH(POPMALMOHHO-00pa3oBaTelbHas
cpena oOecreunBaeT BO3MOXKHOCTb JOCTyHa OOydarolerocs W3 Jto0O0i TOYKH, B KOTOPOii
UMEeTCsl JI0CTyll K HH(pOPMALMOHHO-TEIEKOMMYHUKAMOHHON cetn «VIHTepHeT», Kak Ha
TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

DnexkTpoHHas HH(POPMaIIMOHHO-00pa3oBaTelibHasl Cpela YHUBEpCUTETa 00eCIeuBaeT:

— JOCTYH K Y4YeOHBIM IIJaHaM, paboyuM IporpaMMaM JUCHUUIUIMH (MOJyJel), NpaKTUK,
3JIEKTPOHHBIM YYEOHBIM M3JaHUSM U 3JIEKTPOHHBIM 00pa30BaTelbHBIM pecypcaM, yKa3aHHbBIM
B pabouux nporpamMmax JUCLMILUIMH (MOAYJEN ), IPAKTUK;

— (popMupoBaHUE 3IIEKTPOHHOIO MOPTHOIUO 00yUarOIIErocs, B TOM YHCIE COXpPaHEHUE €ro
paboT M OLIEHOK 3a 3TU PadOTHI;

— (Qukcanuo xoga 00pa3zoBATENBHOrO MpPOLECcCa, Pe3yIbTATOB MPOMEXKYTOUHON aTTecTaluu
u pesynbraroB ocBoeHust OOII 6akanaBpuara;

— IpOBEIEHUE YUEOHBIX 3aHATUH, MPOLEAYp OLEHKU pPe3yJbTaToB OOYyYeHHs, peaau3alus
KOTOPBIX TMPEIyCMOTPEHAa C TPUMEHEHHEM JJIEKTPOHHOTO OOY4YEHHUs, TUCTAHIIMOHHBIX
00pa3oBaTeIbHbBIX TEXHOJIOT U

— B3aUMOJIEICTBUE MEXJYy YYacCTHUKaMU 00pa3oBaTeIbHOrO IIpolecca, B TOM YHUCIE
CHUHXPOHHOE U (WJIN) aCHHXPOHHOE B3aMMO/IEHCTBHUS ITOCPEICTBOM ceTh «HTepHeT».

OYHKIIMOHUPOBAHUE  3JEKTPOHHOM  MHPOPMALMOHHO-00PAa30BATENbHONM  Cpeabl
o0ecreynBaeTcsi COOTBETCTBYIOIIUMH CPEICTBaMHU  HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH ¥ KBanu(UKanueid paObOTHUKOB, €€ WCHOJB3YIONMX W IMOJIACPKUBAIOIINX.
OYHKIMOHUPOBAaHUE 3JIEKTPOHHOM UH(POPMAIIMOHHO-00pa30BaTeNbHON cpenbl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon Penepanyu.

6.2 TpedoBaHusI K MATEPHATBHO-TEXHUYECKOMY o0ecredyeHn 1o

MatepuanbHo-TeXHHUECKass 0a3a yHHMBEPCHUTETa COOTBETCTBYET JIEHCTBYIOIIUM
IPOTHUBOMOXKAPHBIM TIpaBWJIaM M HopMaM M oOecreuyrBaeT IpOBEJACHHE BCEX BHUIOB
TUCHUIUIMHAPDHOW W MEXKIUCHUIUIMHAPHOW  IOATOTOBKM, MPAKTUYECKOW ¥ HAy4HO-
UCCIIEI0BATENbCKOM paboThl 00YJaIOLIMXCsl, TPETYCMOTPEHHBIX YUEOHBIM IIJIAHOM.

[lepeuenr  MaTepUATBLHO-TEXHUYECKOTO  OOECHEeUeHHUs BKJIIOYAeT: JIEKIMOHHbBIE
yueOHble  ayauTopuu  (0OOpYyIOBaHHBIE  BHJICONPOEKLIMOHHBIM  OOOpYIOBaHUEM  JUIS
Ipe3eHTalNi, CpeACcTBaMU 3BYKOBOCIIPOM3BEIECHU S, SKPaHOM, U UMEIOIINE BbIXO/ B MIHTEpHET),
MOMEIIEHUS Ui MPOBEACHUS CEMHHAPCKUX W TPAKTHMUYECKHX 3aHATHH (000pylOBaHHBIE
yaeOHON MeOenpio), OMOMMOTeKYy (MMEIONIYI0 paboyhe KOMIIBIOTEPHBIE MecTa s
oOyyaromuxcst Mo mporpamme OakanaBpHara, OCHALIEHHbIE KOMIBIOTEpAMU C JOCTYIIOM K
0a3zaM HaHHBIX M BbIXOJOM B MHTepHer), nabopaTopuy, OCHAIICHHbIE COBPEMEHHBIM
00OpyZOBaHMEM JJisi BBIIIOJHEHUS HAyYHO-UCCIIENIOBATENbCKOM pPabOThl, KOMIBIOTEPHBIE
knaceol. [Ipy ucCnonb30BaHUM 3JIEKTPOHHBIX M3JAaHUNA YHUBEPCUTET OOECIeUMBaeT KaxI0To
oOyyaromerocss BO BpeMS  CaMOCTOSTENbHOW  IOATOTOBKM  paboumM  MECTOM B
KOMIIBIOTEPHOM KJIacce C BBIXOJOM B VIHTEpHET B COOTBETCTBUM C TPYAOEMKOCTHIO
U3y4aeMbIX TUCLUTUIMH.

[Tomemienust mpeAcTaBiIsAlOT cOOOW yueOHble aylIUTOPUU AJIi MPOBEACHUS Y4eOHBIX
3aHATUH, NPETyCMOTPEHHBIX IMPOrpaMMoil OakanaBpHuara, OCHAIlEHHbIE OOOpYIOBAaHHEM H
TEXHUYECKUMH CpeJICTBAaMH OOydYeHHUs, COCTaB KOTOPBIX OIpeaessieTcss B  pabodux
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mporpaMmax JIUCIHILINH (MOTyJIei).

MartepuanpHo-Texanueckoe obecriedenre OOIl GakanaBpuarta Mo HANPaBIEHUIO MOJTO-
toBku 18.03.02 DHepro- u pecypcocOeperaronue Mporecchl B XUMHUYECKOW TEXHOJIOTHH,
HepTeXMMHUH ¥ OMOTEXHOJOTMH Tpoduiaro «DHepropecypcocoOeperaromme XUMHAISCKUE
MIPOU3BOJICTBAY, pealn3yeMoMy Ha Kadeape JOTUCTUKA M SKOHOMHMYECKON HHGOpMAaTHKH
(JIorDxH), Bkrouaer:

6.2.1. Komnsromepui, UHPOPMAUUOHHO-MEIEKOMMYHUKAUUOHHbLE cemu,
annapamuo-npozZpammHsle u ayouosusyaibHvle cpeocmea:

VYuebnblil nporecc Ha kadenpe JIorucTuku U SKoHOMHUecKoi nHpopmatuku (JlorDxM)
OpUEHTUPOBaH Ha paboTy CTYJEHTOB B KOMIBIOTEPHBIX Ki1accax. B cooTBeTcTBUU C yueOHBIMU
nporpaMMaMi JUCUUIUIMH, BXOAAUIMX B Yy4deOHbIE IJIaHbl OaKajJaBpOB, MAarkMCTPaHTOB |
acripaHTOB Kadeapsl, Bce pedepaTsl, pacueTHO-Tpaduueckue u KypcoBbie padorsl, KHUPC mo
HANpaBJICHUIO TMOJATOTOBKH, KYpPCOBBIE MPOEKTHl M AWUIUIOMHBIE pPabOThl OakajaaBpoB U
maructpoB, HMP maructpaHToB M acnupaHTOB BBINOJHSAIOTCS CTYACHTaMU M aclHUpaHTaMH
kadenpsl ¢ ucrionszoBanueM I1K, nokansHol cetn kadeaps! Jloructuku nu MaTEpHET.

B yueGHOM mpouecce I UYTEHUS JIEKUUA UCHOJB3YIOTCS HOYTOYKH © 2
MYJIbTUMEANWHBIX TPOEKTOpa, a Tawke ydeOHbd cat PXTY wum. J[.M. Menneneesa,
JOCTYIHBIN 110 aapecy: http://moodle.muctr.ru. 3aeck 1o psAmy AMCIHUILIHH Pa3MEIICHbI TEKCThI
JICKIMA, pa3aTOYHble MaTepHajbl, IPUMEpPHl BBIMOJHEHHUS KOHTPOJIBHBIX 3adaHui. OTKpHIT
dopyMm 1o opraHuzalMM U cojaepkaHui0 KypcoB. Kpome Toro, Ha caiite pa3memiaercs Bcs
BakHast HHPopmanus kapeapst JlorDxU.

Ha yka3anHoM caiiTe mpoBOJIUTCS 3NIEKTPOHHOE TECTUPOBAHUE B TOM YHCIIE:

- TEKyIlIee JJIEKTPOHHOE TECTHPOBAHHWE B CEMECTPE IpPH MPOXOKIACHUU CTYIACHTAMH
KOHTPOJIbHBIX TOYEK I10 PSATY AUCIHUILINH.

- 9K3aMEHAIIMOHHOE TECTHPOBAHUE TIO PSIAY AUCIUILTUH (Borpoc Nel sK3aMeHAIMOHHOTO
ounera).

6.2.2.Ileuammnsie u 31eKmponnble 00pazosamevHbvle U UHPOPMAUUOHHBIE
pecypcel:

WNHpopMallmoHHO-METOAMYECKHE MaTepuaibl: ydeOHble MOCOOMS MO AUCHUILTMHAM
BapUAaTHBHOM YaCTH TIPOTPaMMBl; METOJIUYECKHE PEKOMEHJAUH K TPAKTHYCCKUM
3aHATHAM; Ppa3JaTOYHBId MaTepuanl K JIEeKIMOHHBIM KypcaM; HHKEHEPHO-IKOJOTHUYECKHE
CTIPaBOYHBIE HW3JAHHUST; JICKTPOHHBIE TPE3EHTAIINH K pa3/iesiaM JISKITHOHHBIX KypPCOB.

YHuBepcUTeT obecrieyeH HEO0XO0IUMBIM KOMIIJIEKTOM JHMLIEH3UOHHOTO
POTpaMMHOTO  oOecrieueHns (COCTaB OIpenensieTcs B pabdodnx Mporpammax TUCIUTUIAH
(Momyneii) ¥ MOJUIEKUT €XKETOAHOMY OOHOBIICHHUIO.

OOyuaromuMest obecrieueH JA0CTyn (yAaJeHHbI JOCTYyH), B TOM 4YHCIE B cllyyae
NPUMEHEHHS 3JEKTPOHHOIO OOyuYeHMsl, JUCTAHIIMOHHBIX O00pa30BATENbHBIX TEXHOJOTHMH, K
COBPEMEHHBIM TPOPECCHOHATBHBIM 0a3aM JaHHBIX M HWH()OPMAIIMOHHBIM CIIPABOYHBIM
cUCTE€MaM, COCTaB KOTOPBIX OIpenensercd B padoyMx MporpaMMax IUCHMILIMH (MOJyJei)
U TIOJUIC)KHUT €XKETOJHOMY OOHOBIICHUIO.

[TomemeHust A  CaMOCTOSITETIBHOM ~ pabOTBI  OOYYalOUIMXCSl  OCHAIIEHBI
KOMITBIOTEPHOH TEXHMKOH C BO3MOXHOCTBIO TOAKIIOYEHUS K cetu «VHTepHeT» U
obecrieueHbl  JIOCTYIIOM B JJIGKTPOHHYIO HH(POPMAIMOHHO-00pA30BATEIBHYIO CpEedy
YHUBEPCUTETA.

YHuBepcuTeT oOecredeH HeO0OXOIMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOHO
pacrpocTpaHseMoro MPOrpaMMHOrO  OOeCledYeHHs, B TOM 4YHCIE€ OTEUYECTBEHHOTO
MPOU3BOACTBA (COCTaB ompenensercs B padouux MNporpaMMax IUCHUILUIMH (MOAyie) u
MOJJTIC)KUT OOHOBIICHUIO TPU HEOOXOIUMOCTH ).

IIpu wucnonp30BaHMM B 00pa30BaTeNbHOM IMPOLECCE IMEYATHBIX U3JaHHUH, B
yHUBepcuTeTe  c(hOpMHpOBaH OWUOMMOTEUHBIH (OHJ, YKOMIUIEKTOBAHHBIA IE€YaTHBIMU
u3JaHusAMH U3 pacdera He MeHee 0,25 sx3eMIuIApa KakJoro W3 W3JAaHUHA, YKa3aHHBIX B

157



pabouux TporpaMmax AWCHUIUIMH  (MOXyJel), TporpaMMmax TMpPaKTUK, Ha OIHOTO
oOyyaromerocss M3 4YWCIa JIMI, OJHOBPEMEHHO  OCBAWMBAIOUIMX COOTBETCTBYIOIIYIO
JUCLHUIUIMHY (MOJYJb), IPOXOJSIIUX COOTBETCTBYIOIIYIO MPAKTHKY.

OOyuatomuMcst obecnieueH 0CTyn (yHalIeHHBIA JOCTYI), B TOM 4YHCJIE B Cllydae
IPUMEHEHHs 3JIEKTPOHHOIO OO0Y4eHUs, JAUCTAHLMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM MNPO(PECCHOHATBHBIM 0a3aM JaHHBIX W WH(POPMALMOHHBIM CHPABOYHBIM
cucTeMaM, COCTaB KOTOPBIX ONpejensercss B pabodumx Iporpammax IUCHMIUIMH (MOJyJei)
U TIOJIJIC)KUT OOHOBJICHHIO (MIPU HEOOXOAUMOCTH).

OOyuatomuecss U3 YUCIAa WHBAIWJOB M JIMI C OrPAHUYEHHBIMH BO3MOXHOCTAMH
310pOBbS  O0ECHEYHMBAIOTCS TMEYATHHIMH M (WJIM) SJIEKTPOHHBIMH 00pa3oBaTebHBIMU
pecypcamu B (hopMax, aJaNTHUPOBAHHBIX K OTPAHUYEHHSIM UX 3/JOPOBBSI.

st peanm3anuy OCHOBHOW 00pa3oBaTelIbHOM MPOTpaMMbl MOJATOTOBKH OakalaBpOB
UCIIOJIB3YIOTCS  (OHIBI  y4eOHOH, y4eOHO-METOJUYECKOW, HAyYHOW, MEPHOIUICCKOM
HAy4YHO- TEXHWYEeCKOW mmreparypbl MuHpopmanumonHo-o6ubmmoreunoro uentpa (MBII)
PXTY um. JI.1. Menneneena u kadeap, y9acTBYIOIIMX B peaTu3aliy IPOrPaMMBI.

WndopmanmonHo-oubmmoreunsri  nenrp PXTY  wm.  J. W.  MengeneeBa
oOecrieuynBaeT MH(MOPMALMOHHYI TOJJEPKKY peau3ald HOpOrpaMMBbl, COJECHCTBYET
MOJTOTOBKE BBICOKOKBAJTM(HIMPOBAHHBIX CHEIMAIUCTOB, COBEPIICHCTBOBAHUIO Y4EOHOTO
npolecca, HaydHO- HCCIIeI0BaTeNbCKOM padoThl, CIOCOOCTBYET Pa3BUTHIO IPO(PECCUOHAIBHON
KYJBTYPBI OyAYIIEro CIenualnucTa.

WBIl ynuBepcurera obecrmeuynBaeT OOYy4aroOIIMXCSd OCHOBHOHM y4eOHOH, ydeOHO-
METOJMYECKON M HAy4dHOU JIUTEpaTypoil, HEOOXOAMMOHN sl pealu3aluid U KayeCTBEHHOI'O
OCBOCHHsI OO0ydYaroUIMMHUCS IO IporpamMMe OakanaBpuara 00pa30BaTeNbHOIO Ipolecca I0
BCEM  JucuuiuinHaMm, mnpaktukaMm U [MMA  ocHOBHOM 00pa3oBaTesbHOM MpOrpamMmbl
HOJArOTOBKU OakajiaBpOB.

OO6muii 06pem MHOTOOTpacsieBoro Gouaa MBI na 01.01.2022 cocrasmsier 1 719 785
9Kk3. @oHA y4eOHOH M y4eOHO-METOJMUECKON JIUTepaTypbl YKOMIUIEKTOBAH I€YaTHBIMU
U3JIaHUSMH U3 pacuera He MeHee 50 IK3eMIUIIPOB KaKAOTO U3 M3/IaHU OCHOBHOM
JUTEPATyphl, NEPEUUCICHHOH B pabouux MporpaMMax IJUCHUUIUIMH (MOJynel), MPaKTHUK, U
He MeHee 25

HK3EMIUISIPOB JIONOJIHUTEIbHOM TuTeparypsl Ha 100 oOydatonuxcs.

@OHJ [JOMOJHUTENBHON JUTEpaTypbl BKJIIOYAET I[OMUMO Y4e€OHOW JIUTEpaTyphl
oduimaneHble, CIPaBOYHO-OMONIMOrpaduyeckue, CHeHUATU3UPOBAaHHbIE OTEUECTBEHHBIE U
3apyOeKHbIE IEpUOTNIECKUEe U MHPOPMAIIOHHBIE H3TaHUSI.

NHpopMamoHHO-OMOIMOTEUHBI 1IEHTp 00ecCeYrBaeT CaMOCTOSITENbHYI0 paldoTy
0o0yJaroImuXcss B YHTAIBHBIX 3alaxX, MPEJOCTAaBIsAs MIMPOKHHA BBIOOp JIMTEPATYpHl TI0
aKTyaJbHBIM HAaIlPaBICHUSAM, a TaKkke oOecreurBaeT JOCTYH K MpodecCHOHaNbHBIM 0azam
JAHHBIX, WH(OPMAIMOHHBIM, CIIPAaBOYHBIM H TIOUCKOBBIM CHCTEMAM.

Kaxnapiit oOyuaromuiicst oOecrieueH CBOOOJHBIM JOCTYNOM M3 JHO00H TOYKH, B
KOTOpPOH HuMeeTcs JocTyn K ceth MHTepHeT, K 31ekTpoHHO-0ubmuoteunoit cucteme (ObC)
VYHuBepcuTeTa, KOTOpas COJEPXHUT pa3iWyHble M3/JaHUS 10 OCHOBHBIM HM3y4aeMbIM
JUCIHUIUIMHAM U cPOpMHpOBaHa IO COIMVIACOBAHMIO C MPaBOOOJafaTeNs Ml y4yeOHOH U
y4eOHO-METOAMYECKON JIUTEPaTyphI.

Jlig Oojee MOJHOTO W ONEPATHUBHOIO CHPaBOYHO-OMOIMOrpaduueckoro u
uHpopMannoHHoro obcimyxuBanuss B MBIl peanu3zoBaHa TEXHOIOTHS >JIEKTPOHHON
JOCTAaBKU JOKYMCHTOB.

DJIeKTPOHHBbIE HHPOPMAIHOHHBIE PECYPChI, HCIOJIb3yeMbl€e B IPOIlecce
o0yueHust
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PexBu3UTHI 10roBOpa

XapakrepucTHKa

DJIeKTPOHHBI | (HOMep, 1aTa 3aKJII0YeHHs1, CPOK 0uobJMoTeYHOro (PoHaA,
Ne 71 AeHCTBHS), CCHIIIKA HA CAUT AOCTYII K KOTOPOMY
pecypc IBbC, cymma norosopa, NnpeaoCcTaBIsieTcsi J0r0BOPOM
KOJIMYECTBO KJII0Yeil
[IpuHamIe)KHOCTh — CTOPOHHSS Komnexmun: «Xumus» - n3a-sa HOT,
PekBusutel norosopa — 000 «Xumus» - wusn-Ba JlaGoparopus
«3narenncTBO «JIaHb) 3HaHul, «Xumus» - n3a-sa «JIAHDby,
Horosop ot 26.09.2022 «Xumusi»-KHUTY (Kazanckuit
Ne 33.03-P-3.1-2173/2020 HAMOHAJILHBIA HMCCIIEN0BATEILCKIUI
TEXHOJIOTHYECKUI YHUBEPCUTET),
CymmMma noroBopa — 747 661-28 «Xumusgy - m3a-sa OUMATIINUT»,
«Mudpopmaruka» - u3a-sa «JIAHb»,
C 26.09.2022 no 25.09.2023 «Murdpopmarukan-HarmonanbHbIN
OTKpBITHIH YHuBepcureT
Ccbuika Ha cailt ObC — «MHTYHUT», «Hx)eHepHO-
http://e.lanbook.com TEXHUYECKHE HayKH» - H31-Ba
«JIAHb», «Teopernueckas
KonnyecTBo kimrouent - 1OCTym Ui | MexaHuka» - wu3a-Ba  «JIAHDy,
3apErucTPUPOBAHHBIX DKOHOMHKA U MEHEJI)KMEHT) - U3/1-Ba
nosas3oBateneir PXTY ¢ moboro Hamkor u K., a Takxe OTAEIbHBIE
KOMIIbIOTEpA. U31aHUS B COOTBETCTBUU c
JloroBopom.
OnekTpoHHO- | [IpuHaNIEKHOCTh — CTOPOHHSA Komnekuuu: «Xumus» - u3asa
6ubnmoreuyna | PekBusutel qorosopa — OO0 HOT, «Xumusa» - wu3g-Ba
1 s cuctema | «M3parenscTBO «JIaHb» Jlaboparopus 3HaHUH,
(BBC) Horosop ot 26.09.2022 «Xumusa» -KHUTY (Kazanckwii
«JIAHb» Ne 33.03-P-3.1-3824/2021 HAI[MOHATBHBIN

Cymma norosopa — 498445-10
C 26.09.2022 no 25.09.2023
Ccbunka Ha caiit ObC —
http://e.lanbook.com
KonnuecTBo xiroueit — 1octyn
JUTSL 3apEerUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIBIOTEPA.

VY najneHHbli JOCTYII IIOCIIE
MIEPCOHAIBHON PETUCTPALNN Ha
caiite ObC.

[TprHAAIEKHOCTD — CTOPOHHSIS
PexBusuThl norosopa — OO0
«H3parenscrBo «Jlanb» JoroBop
ot 26.09.2021 Ne 33.03-P-3.1-
3825/2022

Cymma norosopa — 283744-98

C 26.09.2022 no 25.09.2023

UCCIIEN0BATEIbCKUI
TEXHOJIOTHYECKUI
YHHUBEPCUTET), «XUMUSA» - U3~
Ba DUSMATIIUTY,
«MHpopmaTuka» -
HannonanbsHbIi OTKpBITHIN
Yuusepcurer « MHTYUT»,
OKOHOMHUKAa U MEHEIDKMEHT» -
n3n-sa Jlamkos u K., a Taxxe
OT/IeJIbHBIE W3J1aHUS u3
KOJUICKLIIUH JIpYrux
U3/1aTEIIbCTB B COOTBETCTBUU C
JloroBopom.

«Xumusa» - u3a-Ba «JIAHDb,
«Uadpopmatuka» -  HU3I-Ba
«JIAHb», «mxenepHo-
TEXHUYECKHE HayKu» - H37-Ba
«JIAHDb», «Teopernueckas
MexaHukay - u3ga-Ba «JIAHDby,
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Ccruika Ha caidt 9bC —
http://e.lanbook.com
KonnyecTBo Kiroyeit — 10CTyImn
JUTSI 3aperUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

YV naneHHslil 10CTYII ITOCTe
MePCOHAIBHON PErUCTPAllUU Ha
caiite OBC.

«Pu3uka» - uza-sa «JIAHb», a
TaKXXe OTHENbHBIC H3JAaHUS H3
IPYyTux KOJUICKIIUH
U3aTelnbCTBA «JIAHBb» B
COOTBETCTBUU € [JoroBopoM.

OnexTpoHHO - | [IpuHaanexHOCTh — cCOOCTBEHHAs
oubmmoreuna | PXTYVY.
s cucTemMa
NBI PXTY | Ccpuika Ha caiit ObC — DJEeKTPOHHBIE BEpCUU y4eOHBIX
UM. http://lib.muctr.ru/ U HAy4YHBIX M3JaHHI aBTOPOB
.. .Mennene PXTY no Bcem OOII.
eBa (Ha 6a3e | Joctyn s monb3oBaTenei
AUBC PXTY ¢ mo6oro koMIproTepa
«Mpbucy)
[TpuHaIEKHOCTH CTOPOHHSIS.
PexBusutel kouTpakra — OO0
«MHOOPMIIPOEKT-LenTp»
HH@gﬁr_aHHO KonTpakT ot 23.11.2020
Ne 84-118D0A/2022
CIpaBOYHast
cHCTeMa DneKTpoHHAas OoubmroTeka
«TEXDKCII Cymma norosopa — 887 600-04 HOPMATHBHO-TEXHHECKUX
EPT» u3nanuii.  Copepxutr  Oojee
C 01.01.2022 mo 31.12.2023 40000 HaAIIMOHAJIbHBIX
«Hopwmsl,
IpaBHIIa, } crangapros u ap. HT/]
P — Ccrinka Ha cant ObC —
http://reforma.kodeks.ru/reforma/
Poccuny.
KonmuecTro ximroueit — 10
JIMLIEH3UM + JIOKaJbHBINA JOCTYI C
koMnbroTepoB MBLI.
IIpuHauIeKHOCTD — CTOPOHHSA B OB/l nocTynHBI 2J€KTPOHHBIE
PexBusutsl norosopa — ®PI'bY BEpCUU auccepTanuin
PI'b Poccniickoir I'ocynmapcTBeHHOM
Horosop ot 23.04.2022 ONOINOTEKHU:
Ne 33.03-P-2.0-23269/2021 c 1998 roga - 1o
CHEIHAIbHOCTSIM:
OnextponHas | Cymma norosopa — 398 840-00 «DKOHOMUYECKUE HayKu»,
OoubmoTeka «Opuanaeckue HAyKN»,
muccepranuii | C 23.04.2022 no 22.04.2023 «Ilemarornueckue Hayku» U
(OB PT'b) «IIcuxonornyeckne HayKn»;
Ccbunka Ha caiit ObC — ¢ 2004 roma - 1o BceM
http://diss.rsl.ru CTEUATLHOCTSIM, Kpome
MEAHIMHBI U (hapMaruy;
KomnuectBo knroueit — 10 ¢ 2007 roma - 1O BCEM
nuuen3ui + pacneyarka B UBLI. CIIEUATIbHOCTSM, BKJIIO4Yas

paboThl  TO  MEIWIHMHE W
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bapmarym.

ITpuHaIIEKHOCTD — CTOPOHHSAA
PexBusutel norosopa- BUHUTU
PAH

Horosop ot 20.04.2021

Ne 33.03-P-3.1-3273/2022

Cymma norosopa - 100 000-00

Kpynuenimas B Poccum 6a3
JNAHHBIX TI0  €CTECTBEHHBIM,
TOYHBIM u TEXHUYECKUM

bJI BUHUTHU HaykaMm. Bxirodaer marepualibl
PAH C 20.04.2022 o 19.04.2023 PXK (PethepaTBHOro xcngana)
. BUHUTHU c¢ 1981 1. OO6mwuit
Ccblika Ha calT —
http:/Awww. viniti.ru/ obsem B/ — Gomee 28 mim.
JIOKyMEHTOB
KonnyecTBo kimrouent —
JIOKaJIbHBIN TOCTYII AJIs
nonbs3oBatenei PXTY B UBL]
PXTYVY.
[TpuHaANEKHOCTD — CTOPOHHSISA
PexBu3uTHI JOrOBOpA —
00O Hayynas 3neKTpoHHas
oubnnoreka, Hayunas AIIEKTPOHHAS
Horosop ot 21.12.2022 oudbmuoreka eLIBRARY.RU -
Ne 33.03-P-3.1-3041/2020 3TO KPYNHEHIINH POCCHUUCKHIA
MH(OPMaLIOHHO-
Cymma gorosopa — 1 200 000-00 | aHanmuTHueckuit  mopran B
Hayuno- 00JlacTH HAyKd, TEXHOJOTUH,
anektponHass | C 01.01.2022 o 31.12.2023 MEAWIMHBL W 00pa3oBaHUS,
O6ubanoreka colepkauii  pedeparsl U
«eLibrary.ru» | Ccbuika Ha caiT — MOJIHBIE TEKCTHI Oosiee 29 MIH
http://elibrary.ru HAYYHBIX cratei u
nyoiuKanui, B TOM YHCIIe
KonuuecTBo ximtoueit — foctyn AIIEKTPOHHBIE BepcUU  OoJee
quist nonb3oBareneit PXTY mo IP- | 5600  poccuiickux — Hay4HO-

azpecaM HEOIPaHUYEH.
YV 1aneHHbIi TOCTYII I1OCIE
MIEPCOHAIBHON PETUCTPALNN Ha
caiite HOb.

TEXHUYECKUX KYPHAIOB.
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IIpuHaUIeKHOCTE — CTOPOHHSA
KonTtpakr ot 27.12.2021
Ne 215-2745A/2022

Cymma kontpakra 680 580-00

CnpaBouHo- ["apanT — cnpaBoYHO-TIpaBOBas
IIpaBoOBast C01.01.2022 no 31.12.2023 cucrtema o
cucreMa 3akoHo1aTeNnbCcTBY Poccuiickoi
«l"apanT» Ccbuika Ha cailT — denepanuu.

http://www.garant.ru/

KonnuectBo kitoueit — noctyn

s nosibzoBarenien PXTY o IP-

aZipecaM HeorpaHUYeH

[TpuHAICKHOCTH — CTOPOHHSS

«DNEeKTPOHHOE W3/1aTEIbCTBO

IOPAT»

Horosop ot 16.03.2022

Ne 33.03-P-2.0-3196/2022

Cyma siorosopa — 394 929-00 DneKTpoHHAas OoubmoTeka

BKJIFOYACT Oonee 5000

DIEKTPOHHO- C 16.03.2022 110 15.03.2023 HAauMEHOBaHUM yrie6HHKOB u
OoubnuoreyHa yueOHBIX MOCOOMII 1O BceM
A CHETOMA | opinka wa calit — https://biblio- | OTPACUIM - SHAME UG BECX
M3TATENBCTBA | o0 ypoBHEH  mpodeccnoHaIbHOTO
«fOPAUT» - 00pa3zoBaHUs OT BEIYIINX

Kommuectso Kkmoueil — 10cTyn HAYYHBIX HIKOJI C COOII0ACHUEM

TpeboBanuit HOBBIX PI'OCoB.

TUTSt 3apETUCTPUPOBAHHBIX

nonb3oBareneit PXTY c¢ moboro

KOMIIBIOTEPA.

VY naneHHsli JOCTYI ocie

MEPCOHAJILHOW pErucTpaluv Ha

caiite OBC.

[TpuHAISKHOCTH — CTOPOHHSIS

00O «Ilonurexpecype»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2022

Cymma norosopa — 138 100-00
ONCKTPOHHO- C 16.03.2022 o 15.03.2023 KommiiekT uzganuii, BXOAAIINX
OubmoTeyHa
a cHcTeMa § B 0a3y MaHHBIX «DJIEKTPOHHAS
«KoHcybTan Ccpuika Ha  caiiT — | bubnmoreka TEXHUYECKOTO

http://www.studentlibrary.ru BVY3a».
T CTYJIEHTa»

KonnuectBo Kimrowenn — poctynn

TUTS 3aperuCTPUPOBAHHBIX

nonb3oBareneit PXTY ¢ moboro

KOMIIBIOTEPA.

VY najeHHbIi JIOCTYII ocJie

MEPCOHAJILHOW PpErucTpaluv Ha
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catite OBbC.

IIpuHauIeKHOCTD — CTOPOHHSA
000 «(3BHAHUYM»,

Horosop ot 06.04.2021
Ne 5137 96c  /33.03-P-3.1-
3274/2022

Konnexknus U3JaHuN

Onekrponno- | Cymma morosopa — 30 000-00 yIEBHUKOB H Y4eOHbIX T0COBUA
OouobHnoTeyHa
10 |5 cuctema | C 06.04.2022 mo 05.04.2023 1O~ PasIMARBIM — OTpaciiM

«NANIUM. 3HaHUW Ui BCEX YpPOBHEM
COM» Cchlnka Ha caur - Hgoq)eCCHOHaHBHOFO

https://znanium.com/ OOPA3OBATHA.

KonuuecTBo kiatouent - noctyn ais

3apETUCTPUPOBAHHBIX

noab3oBateined PXTY ¢ mroboro

KOMIIBIOTEPA.

[TpuHaIe)KHOCTD — CTOPOHHSS

00O «HayuHas 2neKkTpoHHas

OuOINOTEKA

Horosop ot 26.02.2022

Ne  S10-364/2022/ 33.03-J1-3.1-

3184/2022 CucremaTu3anmsi,
Nudopmanno .
HHO- KOPPEKTUPOBKaA npoduieit

11 | anammmaeck Cymma norosopa — 108 000-00 yuenblx PXTY u yHuBepcurera

as  crcrena B IIEJIOM. Ananus

C 17.03.2022 no 19.03.2023 NyOJIMKAllMOHHOW ~aKTUBHOCTH

Science Index

CcpUika Ha
http://elibrary.ru

KonngectBo
JIOKaJIbHBIN JOCTYII
corpyanukos MBI

TS

cauT —

KJTFOUen -

COTPYAHUKOB YHUBEPCUTETA.

BCCHJ‘IaTHBIe apXI/IBHBIe KOJJICKII WU, HpI/IOGpCTeHHBIC MI/IH06pHay1(I/I I By30B.
ApxuB M3marensctBa American Association for the Advancement of Science.llaker

«Science Classicy 1880-1996

Apxus N3parensctBa Annual Reviews. ITaker «Full Collectiony 1932-2005

Apxus uznarenscrsa Macturyra dusuku (Benukoopuranus). ITaker «Historical Archive

1874-1999» ¢ nepBOro BhIMYCKA KAKIOro )ypHaia mo 1999, 1874-1999

Apxus m3narensctBa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BbIIYCKA

nepsoro Homepa o 2010, 1869-2010

Apxus m3narenscra Oxford University Press. TTaker «Archive Complete» ¢ mepsoro

BBIIIYCKA KAXI0r0 xypHasua mo 1995, 1849-1995
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ApxuB m3parensctBa Sage. IMaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIIIYCKA KX 10r0 KypHaia mo 1998, 1890-1998

Apxus nsnarenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepsoro Belnycka
Kaxkoro xxypHasa o 1996, 1798-1997
ApxuB wm3parenncrBa Cambridge University Press. ITaker «Cambridge Journals
Digital Archive (CJDA)» ¢ nepBoro BeIIycKa Kakaoro skypaana o 2011, 1827-2011
Apxus xypHanos Koponesckoro xumuueckoro obmecrsa(RSC). 1841-2007
ApXMB  KOJUIEKLMM _ KYPHAJIOB  AMEPHMKAHCKOIO  reo(M3MYECKOro  Coro3a
(AGU), npenocrasnsemslii nzgarenscrsoM Wiley Subscription Services, Inc. 1896-1996

becmnarnelie oduiinaabHble OTKPHITHIE pecypcehl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oObegunsier Gomee 10000 Hay4yHBIX >KypHAJOB IO PA3JUYHBIM OTPACISAM
3HaHMWI (OKOJIO 2 MUJUTMOHOB cTateil) n3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 0aze pasmemeno Oonee 3000 KHUT TO pa3aMyHBIM  OTpacisiM  3HAHUH,
MPEeIOCTaBICHHbIX 122 HAyYHBIMU U3IATEILCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mannbix Bkmoyaer Oonee 300 peneH3MpyeMbIX >KYpHAjIOB MO OHMOMETUIIMHE,
MEIWIIMHE M ECTECTBEHHBIM HaykaM. Bce cTaTtbu, pasMmenieHHbie B 0ase, HaxXoIsATCS B
CBOOOJHOM JIOCTYTIE.

4. DnexTpoHHbII pecypc arXiv https://arxiv.org/

Kpynuelimum — OecriiaTHBII  apXWB  AJIGKTPOHHBIX HAYYHBIX MYOJNUKAUWA 1O
pasnenaMm (U3UKH, MATEMATUKH, HTHOOPMATHKH, MEXaHUKH, ACTPOHOMHH 1 Onosoruu. Mimeercs
MOJPOOHBIM TEeMATUYECKHUI KaTanor ¥ BO3MOKHOCTb TIOMCKA CTaTel 10 MHOXKECTBY KPUTEPHEB.

5. Komnexmus KYpHAIOB MDPI AG http://www.mdpi.com/
MHOrOAMCUMIUINHAPHBIN 1IM(PPOBON HW3IATENBCKHN Pecype, sBiseTcs miaThopMoi
TSt

pELIEH3UPYEMbIX HAy4HBIX JKYPHaJIOB OTKpBITOro JocTyma, wusfatomuxcs MDPI AG
(bazens, lIBetinapus). M3narenscTBo BhITyckaeT Ooiee 120 pa3HOOOpa3HBIX AIEKTPOHHBIX
KYPHAJIOB, HAXOSIIUXCS B OTKPHITOM JIOCTYTIE.

6. W3narenbcTBO ¢ OTKpBITHIM Joctyniom InTech http://www.intechopen.com/
[lepBoe m KkpymHelliee B MUpPE W3/AaTEIbCTBO, MYONMKYOIIEe KHUTH B OTKPBITOM
JOCTYIIE,

okono 2500 Hayunbix u3fgaHuii. OCHOBHas TeMaTHYecKas HAIMpPaBICHHOCTh - (PU3UYECKHE
U TEXHUYECKHE HAYKH, TEXHOJOTHUH, METUIIMHCKHAE HAYKH, HAYKH O KU3HHU.

7. baza nannbIx xuMuueckux coeaquaenuit ChemSpider

http://www.chemspider.com/ ChemSpider — 3to OecrutaTHast XuMudeckas 6a3a JaHHBIX,

MPEIOCTABIISIONIAs OBICTPBIA  TOCTYII K O0Jiee ueM 28 MUJITMOHAM CTPYKTYP, CBOMCTB U

cooTBeTCTBeHHOU MHpopMaruu. Pecypc npunamiexur KoponeBckoMy XHMHUYECKOMY

obmectBy Benukoopuranuu (Royal Society of

Chemistry).

8. Komnekuus sxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosekuus >XKypHajoB, B KOTOPBIX ITyOJIMKYIOTCS OTYETHl O HOBBIX
UCCIICIOBAHUAX B O0JACTH E€CTECTBEHHBIX HAyK M MEIWIMHBI. Bce >KypHallbl pa3MemieHbl
B cBobogHom jgoctyne (Open AcCCess), Bce craTbU MPOXOAAT CTPOroe HaydyHOE

pELEH3UPOBAHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BemomctBo 1o mareHraMm W ToBapHeIM 3Hakam CIHIA — USPTO —

NpPEOCTaBIsAET CBOOOMHBIA JOCTYN K aMEpUKAHCKUM MaTeHTaM, OMyOJuKoBaHHBIM ¢ 1976
r. [lo Hacrosee Bpems.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
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[larenter (b0 mareHTHBIE 3asBKM) Oonee 50 HAMOHATBHBIX U
HECKOJIbKHX
MEXIYHAPOJHBIX MAaTEHTHBIX OIOpo, B TOM uHcIe NociaHble TekcThl mnateHTtoB CILIA,
Poccun, @panuuu, Anonuu u ap.
11. denepanbHbIA HUHCTHUTYT MPOMBIIIUICHHOM coocteernocTr(DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmarmonnsie pecypest @UIIC cBoboaHOTO TOCTYIA:
Onexrponnsle Oroiuierenu. M3o6perenus. [lone3nbie Moaeny.
- OTKpBITBIE pEECTPhl POCCUICKUX H300pETEHUH 1 3asIBOK Ha U300PETEHUS.
- Pedeparsl poccuiickux maTeHTHBIX TOKyMEeHTOB 32 19942016 rr.
- [lonHble TEKCTBI POCCUHCKUX TMATEHTHBIX JIOKYMEHTOB M3 TIOCJIEIHEro
OpUIMATIEHOTO OIOJIICTEHS.

6.3TpeboBanusi K KaapoBbIM ycjaoBusaM peanusanuu OOII 6akanaBpuara

Peanuzanus OOII GakanaBpuara oOecrieynBaeTcs MEAarorMyeckKUMM paOOTHHUKAMU
YHMBEPCUTETA, a TaKKe JMIaMM, NpuBiekaeMbiMu K peanuzauuu OOIl OakanaBpuara Ha
UHBIX YCIIOBHSIX.

KBamudukanuss  memarorndeckux  pabOTHUKOB — YHHBEPCHTETa  COOTBETCTBYET
KBAIM(UKALMOHHBIM TpeOOBAHUAM, YKa3aHHBIM B KBAJM(DUKALMOHHBIX CIIPABOYHUKAX U
(um) mpodeccHoHaATBHBIX CTaHAAPTAX.

He menee 60 mpoleHTOB YMCIEHHOCTH IEJAroruyeckux paOOTHUKOB YHHBEPCHUTETA,
yuacTByomux B peanuzauuu OOIl OakanaBpuara, M JUL, NPHUBJIEKAEMBIX YHHUBEPCUTETOM
Kk peanmnzauun OOIl OGakanaBpuaTa Ha MHBIX YCJIOBUAX (MCXOAs U3 KOJIMYECTBA
3aMEIIAaeMbIX CTaBOK, INPUBEACHHOIO K LEJIOYMCIECHHBIM 3HAYEHUSM), BEAYT HAY4HYIO,
yu4eOHO-METOMYECKYI0 U (WJIM) NPaKTUYECKyl0 pabdoTy, COOTBETCTBYIOLIYIO MPOGUIIO
MPENo/IaBaeMON JUCIUTUIMHBL (MOIYJIs).

He meHee 5 mNpoLEHTOB YMCICHHOCTU NEJAaroru4eckux pabOTHUKOB YHMBEPCHUTETA,
yuacTByomux B peanuzauuu OOIl GakanmaBpuara, M JUIL, MPHUBIEKAEMBIX YHHUBEPCUTETOM
kK peanmmzauun  OOIl OGakanaBpuaTa Ha HMHBIX YCIOBUSAX (MCXOAs U3 KOJIMYECTBA
3aMelIaeMbIX  CTaBOK, IPUBEACHHOTO K  IIEJOYMCIEHHBIM  3HAYEHHSIM),  SBISIOTCS
pYKOBOIUTENSIMA M (MIM) paOOTHUKAMM WHBIX OpraHu3alui, OCYIIECTBIISIOUMMU
TPYAOBYIO JeSITEIbHOCTD B npodeccuoHaIbHON cdepe, COOTBETCTBYIOLIEH
npoeCCUOHATBHON  JeSATENbHOCTH, K KOTOPOW TOTOBSITCS BBITYCKHUKH (MMEIOT CTax
paboThI B TAHHOH NPOPECCHOHATLHON cdepe He MeHee 3 JIeT).

He menee 60 mpoueHTOB YUCIEHHOCTU MENAarornyeckux pabOTHUKOB YHUBEPCUTETA U
JML, TPUBJIEKAEMBIX K 00pa3oBaTEeIbHOW JESATEIbHOCTH YHMBEPCUTETa HAa MHBIX YCIOBHUSX
(Mcxoas U3 KOJMYECTBA 3aMEIIAEMbIX CTABOK, IIPUBEIEHHOTO K I[€JI0UHCICHHBIM 3HAaUEHUSIM),
UMEIOT YYEHYI0O CTeNeHb (B TOM 4YHCJE€ YUYEHYI CTENEeHb, NMOJTYYEHHYIO B HHOCTPAHHOM
rocyrapctse M mnpuszHaBaeMylo B Poccuiickoit ®@enepanuu) u (UiaM) yuyeHoe 3BaHHE (B TOM
YHUCJIE YYEHOE 3BAaHHE, IIOJYYEHHOE B MHOCTPAHHOM TOCYJapCTBE U IIPU3HABAEMOE B
Poccuiickoii ®eneparun).

6.4 TpeOoBanus kK puHAHCOBBIM yciaoBusM peanuzauun OOII 6akanaBpuara

@dunancoBoe obecneuenue peanuzanuu OOIl OakamaBpuara OCYIIECTBISIETCS B
o0beMe He HUKe 3HaueHUH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHUE TOCYIapCTBEHHBIX
yCIyr MO peanu3aluu o0pa3oBaTeNbHBIX MPOrpaMM BBICHIETO 00pa3oBaHUS — MPOTrpaMM
OakanaBpuaTa M 3HAUYEHUN KOPPEKTUPYIOUMX KO3(PPHUIMEHTOB K O0a30BBIM HOpMaTHBaM
3arpar, omnpeaesieMblx MUHHCTEpPCTBOM HayKM W BBICIIEro oOpa3oBaHusi Poccuiickoit
denepanuu.

6.5 TpeOGoBaHuUsI K NPUMEHAEMbIM MEXaHU3MaM OI[€HKH Ka4eCcTBa
00pa3oBaTeJIbHOH JesITeJIbHOCTH H MOATOTOBKH o0y4yarommxcsi mo OOIT
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0akajiaBpuara

KagyectBo 00pa3zoBaTenbHOM AEATENHHOCTH M TOATOTOBKH oOydwarommuxcs OOIL
OakanaBpuara OIpelessieTcsl B paMKax CHUCTEMbl BHYTPEHHEH OIICHKH, a TaKXe CHCTEMBbI
BHEIIIHEH OLIEHKH, B KOTOPOW YHHBEPCHTET NPUHUMAET y4acTHe Ha JOOPOBOIBHOM OCHOBE.

B uensx cosepmenctBoBanus OOIl OGakanaBpuara Tpw TPOBEICHUU PETYJISPHOU
BHYTPEHHEH OIICHKH KauecTBa 00pa30BaTEIbHON AEATEILHOCTH U MOJATOTOBKU O0YYAIOLIHXCS
nmo OOIl OakanaBpuara mpuBjieKkaeT padoromareneii u (W) WX OOBEAWHEHHS, HHBIX
IOpUaMYecKuX W (Wim) (GU3UYECKUX JIMI, BKIIOYAs MEJIarorMyeckux pabOTHUKOB
YHHUBEPCUTETA.

B pamkax BHyTpeHHEW CHCTEMBbI OLIEHKH KadecTBa 00pa3oBaTEbHON JEATEIbHOCTH 10

OOIl OakanaBpuata OOYyYaIOUIMMCS TPEIOCTABISCTCS BO3MOXHOCTh OIICHUBAHHS YCJIOBUH,
CoJepKaHusl, OpPraHU3alUk M KadecTBa OOpa30BaTEIbHOIrO Mpolecca B HEJIOM M OTACIbHBIX
JUCIUTUIAH (MOJIYJICH) M TIPAKTHK.

BuemHss  omeHKa KadecTBa 0Opa3OBaTENbHOW  NIEATENILHOCTA IO  IMPOrpaMMe
OakanaBpuara B paMKax MpPOIEIYPbl T'OCYJAapCTBEHHON AKKPEIUTALUU OCYIIECTBISICTCS C
[ENbI0  TIOATBEPXKACHUS COOTBETCTBHS OOPa30BATEIBHON JEATEIBHOCTH TI0 IpOorpamme
OakanaBpuara TtpebdoBanusmM OI'OC BO.

BHemHss  omeHKa KadecTBa  00pa30BaTENBHON  JESITEIBHOCTH W MOATOTOBKU
oOyuatonuxcs  nmo  OOIl  OakamaBpymata  MOXET  OCYILECTBISTbCS B paMKax
po(heCCUOHATBHO-O0IIECTBEHHOW  aKKPEAWTAIlMK, TPOBOJUMON  pabOTONATENISIMU, WX
OOBCTUHECHUSIMH, a TAaKKE YIOJIHOMOYCHHBIMH HWMH OpraHM3alUsMH, B TOM YHCIIE
WHOCTPAHHBIMHU OpTraHU3AIUSIMH, 00 ABTOPU30BAaHHBIMU HAIMOHATbHBIMH
npoeCCHOHANTEHO-00IIECTBCHHBIMUA ~ OPTaHU3AIUsAMHU, BXOISIIMMH B MEKIYHApOIHBIC
CTPYKTYPBI, C TISJIBIO TPU3HAHUS Ka9eCTBA M YPOBHS IMOATOTOBKH BBIITYCKHUKOB OTBEYAIOIIUMHU
TpeOOBaHUAM MPOGECCHOHAIBHBIX CTAaHAAPTOB (IIPU HAJIWYWHU) U (MJIK) TpeOOBaHHUSAM PBhIHKA
Tpyaa K CHCTIHATTICTaM COOTBETCTBYIOIIETO npoduIs.
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7THOPMATUBHO-METOJUYECKOE OBECIIEYEHUE CUCTEMbBI OHEHKHA
KAYECTBA OCBOEHUA OBYYAIOILIUMHUCA ITPOI'PAMMbBI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ no nanpasienuto noarotoku 18.03.02 Juepro- u
pecypcocOeperapmue Tnpoueccbl B XHMHYECKOM TEXHOJOTMH, HepTeXuMHU H
OMOTEeXHOJIOTHM OILIEHKa KauecTBa ocBoeHusi oOyuarommmucs OOIl GakanmaBpuaTta BKIIOYAET
TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH, TPOMEXKYTOUHYIO0 artectanuio u I'MA oOyuaronuxcs.

HopmatuBHO-MeTOMUeckoe  o0OecrieueHue  TEKYLIEro  KOHTPOJISl  YCIEBAaeMOCTH,
npoMexxyTouHoi arrectanmu U [ MA oOydaronuxcst mo OOII GakamaBpuara OCyIIeCTBIISETCS B
coorBercTBrU ¢ PI'OC BO 3++ 1 nokaqbHBIMH HOPMATUBHBIMHU aKTaMH YHHUBEPCHUTETA.

Texkymuii KOHTPOJIb M TPOMEXKYTOUHAsh aTrTeCTalus 10 BCEM BHIAM y4deOHOMU
NeSITEIbHOCTH 00Yy4aroIuXcs OCYLIECTBIISIETCS B COOTBETCTBUU ¢ TpeOoBaHusAMM Ilonoxxenus
O PEHTHHIOBOW CHCTEME OLIEHKM KauecTBa y4eOHOW paborel crymeHToB B PXTY wum. J[.U.
MengeneeBa, npuHsTOro pemeHneM YdeHoro coBera PXTY wum. J[.M. MenngeneeBa ot
26.02.2020, potokon Ne 8, BBeACHHOTO B JelcTBUE mpukazom  pekropa PXTY wum. J[.U.
MengeneeBa ot 20.03.2020 Ne 27 O/I.

Texyumii KOHTpOJIb YCIEBAEMOCTH OOYYaIOIIMUXCS O00ECHedYnBaeT OLEHKY YPOBHS
OCBOCHUAIMCLUIIINH, ITPOX0XKICHUS IPAKTHK, BbinonHeHus BKP nunposogurcs nmpenonasarenemM Ha
T1000M U3 BUJOB YYEOHBIX 3aHATUI.O0A3amenvHoll cocmaenaouieli meKyueco KOHmpoJis
ycneeaemocmu AGNAEMCA yuem RNPEno0asameniamu noceuiaemocmu yueoOHvlx 3aHAmuu
odyuarowumucsa. 1o pe3ynbraraM TEKYyIIEro KOHTPOJIS yCIIEBAEMOCTH TPU pa3a B CEMECTp AJIs
BCEX KypCOB I10 BCEM AMCLUIUIMHAM MPOBOAUTCS arTecTanus oOyuaromuxcsa. IIpomexyrouHas
aTTecTanus MPOBOIUTCA B (hOpME SK3aMEHOB, 3a4ETOB C OLIEHKOW M 3a4eTOB JJISl BCEX KypCOB
[0 TUCLMIUIMHAM U IPAKTUKaM, IIPEYyCMOTPEHHBIM Y4€OHBIM IIITAHOM.

Pe3ynbrarhl caun 3a4e€TOB OLCHMBAIOTCS HA «3aYTEHO», «HE 3aUTEHO»; 3a4E€TOB C OLICHKOM U
9K3aMEHOB — Ha «OTIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHLHOY.

IIpu ocBoennu Hactosmeit OOIT 6akanaBprara U3ydeHrne YacTy JUCLMILIUH MOKET OBbITH
3aMEHEHO Ha OHJIAMH-KypChl, NpU YCIIOBHHM, YTO B PE3yJIbTaTe OCBOEHUS OHJIAH-Kypca
bopMUpPYIOTCS T€ K€ KOMIETEHUMH (YacTW KOMIIETEHILMI), 4TO M B paMKax YKa3aHHBIX
mucuuiuinH. OHIalH-Kype A0JKeH ObITh BBIOpaH M pealn3oBaH B cOOTBETCTBUM ¢ ITonoxeHnuem
0 3ayeTe Pe3y/lbTaTOB OCBOECHUS OTKPBITHIX OHJIAMH-KYpCOB, pealu3yeMbIX 00pa3oBaTeIbHBIMU
opranusauusamu, B PXTY um. JI.11. MenzaeneeBa, npuHaToro pemenuem Yyenoro cosera PXTY
um. J[.1. Menneneera ot 27.03.2020, mporokon Ne 9, BBEZICHHOTO B ICHCTBUE MPUKA30M PEKTOPA
PXTY um. JI.U. Menneneera ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcss B COOTBETCTBUM C TpeboBaHusMU [lookeHUs O TOpsiaKe
NPOBEIEHUSI TOCY/ApCTBEHHOM HWTOrOBOM aTTecTalMu MO 00pa3oBaTeNbHBIM MpOrpaMMmam
BBICILIEr0 00pa3oBaHus — MporpaMmamM OakajaBpuara, porpaMMam CHeualuTeTa, MporpaMMaM
Maructparypsl B PXTY um. JI.M. Menneneesa, NpuHATOro peueHueM YueHoro cosera PXTY um.
J.1. Menneneesa ot 30.10.2019, nmpotokon Ne 3, BBeJIGHHOTO B JICHCTBUE MPHUKA30M PEKTOpa
PXTY wum. HA.UN. Mengeneea ot 14.11.2019 No 646A; IlomoxkeHuss O BBITYCKHOM
KBaJTM(UKAMOHHON paboTe ais o0ydaromuxcsi o o0pa30BaTeIbHBIM IMPOrpaMMaM BBICIIETO
oOpa3oBaHusl — IMporpaMMam OakajJaBpuarta, NporpaMMmMaM CHEelHaIUTeTa, MporpaMmmam
maructparypsl B PXTY um. /.M. Menneneesa, npuHaTOro pemenneM YueHoro coera PXTY
uM. JI.11. Menaeneesa ot 30.10.2019, npotokosn Ne 3, BBeZIeHHOTO B ACHCTBUE MIPUKA30M PEKTOpa
PXTY nm. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckarotcs oOydaroliiecs, He UMEIOIe aKaAeMUYeCKOH 3aJJ0JDKEHHOCTH U B
MOJIHOM 00beMe BbIoMHUBIIME yueOHbIN maH o OOII Oakanaspuara B coorBercTBUU ¢ PI'OC
BO 3++ no nanpasnenuto noarorosku 18.03.02 Duepro- u pecypcocdeperaroniye nporecchl B
XUMHUYECKOM TexXHoJoruu, Heprexumuu U OuorexHonoruu. Jns mnposenenus ['MA B
YHHUBEPCUTETE €KEroHO (pOpMUPYIOTCS TOCYAApCTBEHHBIE 3K3aMeHalMoHHble komuccuu (I'9K)
U aneysiuoHHele koMmuccuu. Tembl BKP orpaxator akTyanabHble MpOOJIEMBbI, CBSI3aHHBIE C



HamnpasieareM noaroroBku 18.03.02 Duepro- u pecypcocoeperaromme mporecchl B XUMHIECKOM
TEXHOJIOTHH, HepTeXuMuH U OUOTEXHOJOTMH. YHHUBEPCUTET YTBEPXKMAET IEpPEUYeHb TEM
BBINTYCKHBIX KBATHM(UKAIMOHHBIX padoT, MpeaiaraeMpIX 00yJarommmMmcs (1anee — mepevueHb TeM),
U JOBOJUT €ro IO CBEACHHUS OOYyYaroIMXcsi He IMO37Hee 4eM 3a 6 MecsleB A0 JaThl Havaja
rocyJapCTBEHHOW UTOTOBOM aTTECTALIUH.

Tema BKP mnepcoHasibHO i KaXIOro OOYYaromerocs YTBEPIKAASTCS MPUKA30M
MPOPEKTOpa MO YHHUBEPCHUTETY Iepe]] HadajloM BBIIOJHEHHUS BBIMTYCKHON KBalIH(pPUKAIIMOHHON
pabotsl. JlaHHBIM TNpUKa30oM YyTBepkaaerca Takke pykoBoautenbs BKP. Ilepen nauanom
BbimoyiHeHUST BKP 00y4daromuiicsi COBMECTHO ¢ PYKOBOJHUTEIEM COCTABIISICT WHAWBUIYATbHBINA
IIJIaH IMOArOTOBKH U BeInonHenus BKP, npenycmaTpuBaronmil 04epeIHOCTb U CPOKH BBIITOJIHEHHUS
OTHENBHBIX 4acTell paboThl. Tekct moscHuTenpHOU 3anmucku BKP mpoBepsiercs Ha Hammume
HEMpaBOMEPHBIX 3auMcTBOBaHMil. [IpoBepka ocyiiecTBisieTcs B cooTBeTcTBUU ¢ [lonoxkenneM o
MOPSIKE MPOBEPKHU BBIMTYCKHBIX KBATM(UKALMOHHBIX PabOT U HAyYHBIX JOKJIAJ0B 00 OCHOBHBIX
pe3yabTaTax IMOATOTOBICHHBIX HAYYHO-KBATH(DHUKAIMOHHBIX paboT (muccepranuii) Ha 00BEM
3aMMCTBOBaHMS M HMX pa3MEIIeHUsT B  DJIEKTPOHHO-OMOmMoTeuHoit  cucreme PXTY
uM. /I.1. MenneneeBa, npuHaTeiM pemeHnneM YyerHoro cosera PXTY um. JI.M. Menneneesa
ot 30.10.2019, mporokon Ne 3, BBEIGHHBIM B JeHCTBHE TIpHKazoM pekropa PXTY
um. [I.1. MenneneeBa ot 14.11.2019 Ne 646A.

3ammra BKP npoBoauTcs Ha OTKpbITHIX 3acenanusix I'OK ¢ ydactuem He MeHee ABYX
Tpereid ee cocraBa. ['paduk 3amutel BKP cocTaBiisiercst o coriacoBaHHiO ¢ 00yJalOmUMUC |
JOBOJMTCS JI0 CBEACHUS OOydaromuxcs He mo3aHee, yem 3a 30 nHeit mo Hauvana pabotsl ['OK.
Pesynbratel pabotsl ['OK onpenenstorcs OleHKaMu «OTIMYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIHHO», «HEYAOBICTBOPUTEIHHO» U OOBSBISAIOTCA B TOT K€ JEHb IOCIe
odopMIIcHUSI B YCTAaHOBJICHHOM IMOPSAKE MPOTOKOJIOB 3acenaHuil komuccuil. [lo oxoHyaHun
pabotsl npeacenarens [ DK cocTaBnser oT4eT 0 MpoJienanHol padoTe.

s oOydarommxcss W3 YUClIa WHBAIHWIOB M JIAI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3nopoBbsi ['MMA mpoBoauTcs C y4eTOoM OCOOEHHOCTEH HX TCHUXO(PHU3UYECKOTO PpPa3BUTHS,
WHIUBUyaTbHBIX BO3MOKHOCTEH U COCTOSTHUS 3/I0POBBSL.

8 PABOYUE MPOTI'PAMMBI JTUCHUIIJINH, TIPAKTUK U THA

PaGoune nporpaMMel AuCIUIIINH, TpakTuk U [A:
WMHOCTpaHHBIN A3BIK.

Ucrtopus Poccun.

IIpaBoBeneHue.

dunocodust.

OCHOBBI ’KOHOMUKH U YIPABJIECHUS IPOU3BOICTBOM.
ConunanbHO-TICUXO0JIOTUYECKUE OCHOBBI Pa3BUTHUS JINYHOCTH.
OO011ast 1 HeOpraHUyYecKasi XUMHs.

Oprannueckasi XUMHUsI.

AHanuTHYecKas XuMusl.

0. ®usnyeckast XUMHSI.

1. KomnougHas XuMus.

12. Maremaruka.

13. ®wusuka.

14. DOxomnorus.

15. Be3omacHOCTh KU3HEAEATEIbHOCTH.

16. VmkeHepHast 1 KOMITBIOTEpHAs TpaduKa.

17. TlpuxnanHas MeXaHHUKA.

18. Tlpomeccsl u anmapaThl XUMUYECKOH TEXHOJIOTHH.
19. OOmas xuMHuyecKast TEXHOJIOTHUSI.

20. CucteMsl ynpaBIeHUs XUMUKO-TEXHOJIOTUIECKUMH TTPOIIECCAMH.

RRpowoo~NoOR~wNE
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21. MonenupoBaHHE YHEPTO- U pecypcocOeperaronux mpoIeccos.

22. dusnueckas KyJabTypa U CIIOpT.

23. DJeKTUBHbIE JUCLUIUIMHBI 10 PU3HYECKON KYIbTYPE U CIIOPTY.

24. Bgenenwue B MH(GOPMAIMOHHBIC TEXHOJIOTHH.

25. OcHOBBI HH(POPMAIIMOHHBIX TEXHOJIOTH.

26. IlpodunsHoe nmporpamMmMHOe oOecrieueHre sl peIeHus 3a/1a4 Mpo(ecCHOHATBHOM
NeSITEbHOCTH.

27. OCHOBBI yIIpaBJICHUS IPOCKTAMHU.

28. OCHOBBI BOGHHOH ITIOATOTOBKH.

29. OCHOBBI POCCHICKOI rOCYIapCTBEHHOCTH.

30. Pycckuii s3bIK ¥ KYJIBTYpa PEUH.

31. BeruucnuTenpHas MaTeMaTHKA.

32. IlpoexkTHpoBaHUE MPOLIECCOB U ANINAPATOB XUMUUYECKON TEXHOJIOTHH.

33. HHCTpyMEeHTaIbHBIE METOJIBI XUMHUYECKOTO aHAIN3a B OXPaHE OKPYKAIOIIEH CpesIbl
U paliOHAJIbHOM HCIIOJIb30BaHUM IIPUPOIHBIX PECYPCOB.

34. HanexHocTh 1 3PPEKTUBHOCTh XMMUYECKHUX ITPOU3BOICTB.

35. JluckpeTHas MaTeMaTHKa B XUMHYECKOW TEXHOJIOIUH.

36. TeopeTuveckre OCHOBHI YHEPropecypcocOeperarmmmx XUMHKO-TEXHOIOTHICCKIX
CHCTEM.

37. JlorucTuka 3HEPropecypcocOeperaromx XHMIIECKUX MPOU3BOJICTB.

38. MHopmalnnMOHHbIE  CHUCTEMbl  JIOTUCTMYECKOIO  YIPABIEHUS  pecypcamu
HPEANPUATHIN.

39. Hawunyuiume 10oCcTynHbIE 3HEpropecypcocoeperaroiye TeXHOIO0TuH.

40. AHanm3 U CHHTE3 XUMHUKO-TEXHOJIIOTHIECKUX CHCTEM.

41. Metoabl MHTEHCU(DUKALUU XUMUKO-TEXHOJOTHUECKUX CUCTEM.

42. DHeprod(h(HeKTUBHOCT, W DHEPreTHUECKUH ayAUT XHMHUKO-TEXHOJIOTMYECKHX
CHCTEM.

43. VYmpaBieHue UENSIMH TIOCTaBOK 3JHEpropecypcodpeKTUBHBIX XUMHYECKHX
MPEANPUATHIA.

44. AnanuTudeckue MpoOLEAYypbl BBISBIEHHMS YIpo3 M PHUCKOB 0O€30MacHOCTU
HHEpropecypcocoeperaromx XuMHIECKUX MPOU3BOJICTB.

45. HccnenoBaHue ornepanuii B XAMAYECKONW TEXHOJIOTUH.

46. Metoabl TUHEHHOTO MPOrpaMMHUPOBAHUS B XUMHUECKONW TEXHOJIOTHH.

47. TluHuy-aHaMU3 U ONTUMHU3ALNS SHEPTrO3PPEKTUBHOCTH XUMHUUECKUX MPOU3BOJICTB.

48. KommnbroTepHoe MOAETUpPOBaHUE U U (POBU3ALINSA XUMUYECKUX ITPOU3BO/ICTB.

49. OcHOBBI IU(PPOBOTO HHIKUHUPHUHTA XUMUKO-TEXHOJIOTHYECKUX CHCTEM.

50. IIpoexTHpoBaHue 3HEPropecypcocOeperaonmx XUMUHIeCKUX MPOU3BOICTB.

51. VwuyeOHas mpakTHKa: 03HAKOMHUTENbHAs PAKTHKA.

52. Ilpou3BOJICTBEHHAas NPAKTUKA: TEXHOJOrH4yeckass (MPOEKTHO-TEXHOJIOTHYecKas)
NPaKTHKA.

53. IIpou3BoJCTBEHHAs MPAKTUKA: HAYYHO-HUCCIIE0BaTENIbCKask paboTa.

54. TIpou3BoJCTBEHHAS MPAKTUKA: PEIIUTUIOMHAS IPAKTHKA.

55. BeimosnHeHWe, NOATOTOBKAa K TMpOLEAype 3alluThl M 3allMTa BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboTHI.

56. IlepeBoj HAYYHO-TEXHUYECKOHU JINTEPATYPHI.

57. BBeneHue B HayyHbIE UCCIIEIOBAHUS.

58. TD'paxmaHckas 3alIMTa B YPE3BBIYAWHBIX CUTYAIUAX.
Bxomsammx B OOII mo Hamparienuto noarotoBku 18.03.02 DHepro- m pecypcocOeperaromime
IpoLecChl B XMMHUYECKOW TEXHOJOTHH, HePTeXUMHUH U OMOTEXHOJOTMH, MPOPUIb
«QHepropecypcocOeperaonme XUMAYECKHe MPOU3BOJICTBA», BBITIOJIHEHBI B BHJE OTIEIBHBIX
JIOKYMEHTOB, SIBIISIOIINXCS HEOTheMIIeMOH yacThio qanHoit OOIL.
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9 ®OHJAbI OEHOYHBIX CPEJACTB JJIsA TIPOBEAEHUSA TEKYLIEI'O
KOHTPOJISA YCIIEBAEMOCTH, TIPOMEXXYTOUYHOM ATTECTAIIUA U

I'MA OBYYAIOIIUXCAH OOII BAKAJIABPUATA

B cootBerctBum ¢ ®I'OC BO 3++ mo namnpaBnenuto nmoarotoBku 18.03.02 Duepro- u
pecypcocOeperamomiie mnpoueccbl B XHUMHYECKOH  TEeXHOJIOTHHM, He(TeXuMHM U
OMOTeXHOJIOTMHM JJIsi aTTecTalud OOy4yarouMXxcs Ha COOTBETCTBHE WX IEPCOHAIBHBIX
JoCTIKeHUI mostanHbiM TpeboBanusiM OOIl OakamaBpuara paspaboranst @OC mo Kaxaoi
TUCHUIUTNHE, npakTuke, [ A, BKIIIoYaronye TUIIOBBIEC 33/1aHUS, KOHTPOJIbHbIE PaOOThI, TECTHI,
CUTYallMOHHBIE 33aJaHMs, Keic-3a7a4yr, BOIMPOCH K 3a4eTaM M K3aMEHaM, CPEICTBAa M METO/bI
OLICHKH, IIO3BOJIAIOIIME OLEHUTh 3HAHHS, YMEHHs, HABBIKH M YPOBEHb IPHUOOPETEHHBIX
KOMIIETECHIIUH.

®OC o mucturIMHaM, paktukam, ['MA pa3pabaTeiBaroTcsi B cOoTBEeTCTBUU C [lopsiakom

pa3paboOTKU U YTBEPKIAEHUSI 00pa30BaTEIbHBIX MPOrPaMM, YTBEPHKICHHBIM PEIICHUEM YUYEHOTO

cosera PXTY um. JI.1. Menneneea ot 25.06.2020, mporokon Ne 12, BBeJIleHHBIM B JICHCTBHE

npukazoM pekropa PXTY um. JI.1. Menaeneena ot 29.06.2020 Ne 48-O/1.
®OC no aucuurinHam, npaktukam u ['NA:

1. UWHocTpaHHBIN fA3bIK.

2. Hcropus Poccun.

3. IlIpaBoBeneHue.

4, ®unocodwus.

5. OCHOBBI SKOHOMMKH U YIPABJIEHUS IPOU3BOJACTBOM.

6. CounaabHO-TICUXOJIOTHYECKUE OCHOBBI PA3BUTHUS JTUUYHOCTH.

7. OO0mas u HeopraHuyecKasi XUMHsI.

8. Opranuueckast XUMHsL.

9. AHanuTHYeCKas XUMHUS.

10. ®dwusuueckas XUMHS.

11. Komnonguas XuMus.

12. Maremaruxka.

13. dusmuka.

14. Dxomorus.

15. be3omnacHOCTb KU3HEIECATEIbHOCTH.

16. VnxeHepHasi 1 KOMIbIOTEPHas Tpaduka.

17. TlpuxnanHas MexaHUKa.

18. Ilpoueccsl u anmapaThl XUMHYECKOI TEXHOJIOTHH.

19. OOmas xuMHuYecKast TEXHOJIOTHSI.

20. CucteMmsbl ynpaBiIeHUs XUMUKO-TEXHOJIOTHYECKUMHU MPOLIECCAMHU.

21. MopenupoBaHUe SHEPTO- H PECYPCOCOSPETAOIINX TPOIECCOB.

22. dusnueckas KyJabTypa U CIIOpT.

23. DJeKTHBHBIE TUCHUTUTMHBI 10 (PU3HUECKON KYIBTYPE U CIIOPTY.

24. Bgenenue B HH(MOPMAIMOHHBIE TEXHOJIOTHUH.

25. OcHOBBI HHGOPMAIIMOHHBIX TEXHOJIOTHIA.

26. IlpodunsHoe nporpaMmMHoe oOecrieueHue JUIsl pelieHus 3a1a4 npodeccuoHanbHOM
NeSITETTHHOCTH.

27. OCHOBBI yIIpaBJIEHUS IPOECKTAMHU.

28. OCHOBBI BOEHHOH ITOATOTOBKH.

29. OCHOBBI POCCHICKOI rOCy1apCTBEHHOCTH.

30. Pycckuii SI3bIK M KyJIBTypa peyH.

31. BrluncnurenpHas MaTeMaTHKA.

32. TlpoexTHpoBaHWE MPOIIECCOB U AIMAPATOB XUMHUYECKON TEXHOJIOTHH.

33. HHcTpyMeHTaJIbHBIE METOJIbl XUMUYECKOTO aHaJIN3a B OXpaHe OKPYKAIOLIEH cpeibl

Y PallMOHAIBHOM MCIIOJIb30BAHUY MTPUPOIHBIX PECYPCOB.

170



34. HapexHocTh 1 3()PEKTUBHOCTh XUMHUYECKUX TTPOU3BOJICTB.

35. [luckpeTHast MaTeMaTHKa B XUMHUYECKON TEXHOJIOTHH.

36. Teoperuueckre OCHOBBI SHEPropecypcocOeperarwiux XUMHKO-TEXHOIOTHYECKUX
CUCTEM.

37. Jloructuka 3Hepropecypcocoeperarommux XuMH4ecKuX Mpou3BOJICTB.

38. NHdopmanmoHHBIE  CHUCTEMBI  JIOTUCTHYECKOTO  YIPaBICHUS  pecypcaMu
NPEANPUATHIA.

39. Hawmnyumwme A0CTYyIHBIE SHEPTOpECYpCcocOeperarmIre TeXHOIOTHH.

40. AHanu3 U CMHTE3 XUMUKO-TEXHOJIOTUYECKUX CUCTEM.

41. Metoapl HHTEHCU(DHUKAUU XUMHKO-TEXHOJIOTHUECKUX CHCTEM.

42. DOHeprodpPeKTUBHOCTb M DHEPreTUYECKUN ayIUT XUMHUKO-TEXHOJOTUYECKUX
CUCTEM.

43. VYmpaBieHue ILeMsIMH IOCTaBOK 3HeEpropecypcodpEeKTUBHBIX  XUMHYECKHX
IPEANPUATHIN.

44. AnanuTuyeckue TMpOLEAYphl BBISABICHHS Yrpo3 M PHUCKOB 0O€30MacHOCTU
sHEpropecypcocOeperaromx XMMHUECKUX POU3BOJICTB.

45. HccnenoBaHue ornepanuii B XMMUYECKOW TEXHOJIOTHH.

46. Metoapl TUHEHHOTO MPOrPAaMMHUPOBAHUS B XUMHUECKOW TEXHOJIOTHH.

47. TluHuy-aHaMU3 U OMTUMHU3ALUS SHEPTrOIPPEKTUBHOCTU XUMHUUECKUX MPOU3BOJICTB.

48. KomnbroTepHOE MOACTHUPOBaHKUE U IU(POBU3ALUST XUMHUUECKUX TPOU3BOJICTB.

49. OcHOBBI IU(PPOBOTO MHKUHUPUHTA XUMUKO-TEXHOJIOTUYECKUX CHCTEM.

50. TIpoekTmpoBaHUE 3HEPTOpECypcocOSPEeraomuX XUMUISCKIX TTPOU3BOICTB.

51. VYudeOHas mpakTHKa: 03HAKOMHUTEIIbHAS MPAKTHKA.

52. Ilpou3BOJICTBEHHAs TPAKTUKA: TEXHOJIOTHYecKass (TPOEKTHO-TEXHOIOTHYECKAs)
MPAKTHKA.

53. Ilpou3BoJCTBeHHAs MPAKTUKA: HAYIHO-HUCCIIEOBATENIbCKAsl padboTa.

54. TIpousBojacTBEeHHAs MPAKTHKA: MPEAUIIIOMHAS MTPAKTHKA.

55. BeblmonHeHue, MNOATOTOBKa K MPOIEAype 3alluThl W 3allUTa BbITYCKHON
KBAJTM(PHUKAIIMOHHOHN paboThI.

56. IlepeBon HAYYHO-TEXHUYECKOHN JINTEPATYPHI.

57. BBeneHue B HayuHbIE UCCIIEIOBAHUS.

58. TD'pakmaHcKas 3alIMTa B YPE3BBIYAWHBIX CUTYAIUSIX.

Bxomanmx B OOIl mno wHampaemenuto moarotoBku  18.03.02 Duepro- w
pecypcocoeperaroiye Mmporecchl B XUMUYECKONW TEXHOJIOTHH, He()TEXUMHUU U OMOTEXHOJOTHUH,
npodmib «IHEpropecypcocoeperaronue XuMHIEeCKHE MPOU3BOJICTBA», BBHITIOJIHEHBI B BHJIE
OTJIENBbHBIX IOKYMEHTOB, SIBJISIFOIIUXCS HEOTheMiIeMoi yacThio JanHoit OOIL.

10 METOANYECKHUE MATEPHUAJIBI 110 JUCHUTIJIMHAM, TIPAKTUKAM UTHA

Mertoanueckre MaTeprualibl Mo AUCIUIUIMHAM, TpakTukam u ['A:
WNHOCTpaHHBIN A3BIK.

Ucrtopus Poccun.

IIpaBoBeneHue.

duocodus.

OCHOBBI 5KOHOMHKH U yNPABIICHUS IPOU3BOJICTBOM.
ColmanbHO-TICUXO0JIOTUYECKUE OCHOBBI Pa3BUTHUA JTUYHOCTH.
OO01mas u HeopraHudecKkasi XUMHUS.

Opranndeckast XUMHUsI.

AHanmuTHYeCcKast XUMHS.

0. dwusmyeckas XUMUS.

HoOoo~NoOarwNE
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11.

Konmounnas xumus.

12. Maremaruka.

13. ®wusuka.

14. DOxomnorus.

15. Be3omacHOCTH XKHU3HEAEATEIHHOCTH.

16. WmnxeHepHas U KOMIbIOTEpHas rpaduka.

17. TlpuxnamgHas MEXaHHKA.

18. Tlpoueccsl u anmapaThl XUMUYECKOH TEXHOJIOTHH.

19. OO6mas xumMu4eckast TEXHOJIOTHUSI.

20. CucteMmsbl ynpaBiIeHUs: XUMUKO-TEXHOJIOTUYECKUMH TPOLIECCAMHU.

21. MogenupoBaHHe YHEPTO- U pecypcocOeperaroIux MpoLeccoB.

22. @wusnueckas KyJabTypa U CIIOpT.

23. DJeKTUBHbIE JUCLUIUIMHBI 0 (PU3HUECKON KYJIbTYPE U CIIOPTY.

24. Bgenenwue B MH(MOPMAIMOHHBIC TEXHOJIOTHH.

25. OcHOBBI HH(POPMAIIMOHHBIX TEXHOJIOTH.

26. IIpoduibHOE TporpaMMHOE 00ECIICUCHHE NI PEIICHUS 3a1a4 MPoQecCHOHATBHON
NEeSITEbHOCTH.

27. OCHOBBI yIIpaBJICHUS IPOCKTAMHU.

28. OCHOBBI BOGHHOH MOJATOTOBKH.

29. OCHOBBI POCCHICKOH rOCy1apCTBEHHOCTH.

30. Pycckuii S3bIK U KyJIbTYypa peuHu.

31. BeruucnuTenpHas MaTeMaTHKA.

32. IlpoexkTHpoBaHUE MPOLIECCOB U ANIMAPATOB XUMUUYECKON TEXHOJIOTHH.

33. HHCTpyMEHTaIbHBIE METOJIBI XUMHYECKOTO aHaIN3a B OXpaHe OKPYKAIOMIEH cpeibl
U palOHAJIbHOM HCIOJIb30BaHUM ITPUPOHBIX PECYPCOB.

34. HanexHocTh 1 3QPEeKTUBHOCTh XMMUYECKHUX ITPOU3BOICTB.

35. JluckperHas MaTeMaTHKa B XUMHYECKON TEXHOJIOIUH.

36. TeopeTuveckre OCHOBHI YHEPropecypcocOeperarmmux XUMHKO-TEXHOIOTHICCKIX
CHCTEM.

37. JlorucTuka 3HEpropecypcocOeperaronmx XUMIISCKUX MPOU3BOJICTB.

38. MHdopMalMOHHBIE  CHUCTEMBl  JIOTUCTHUECKOTO  YHpAaBJICHUS  pecypcaMu
MPEANPUATHI.

39. Hawunyuiume 1oCcTynHbIE 3HEpropecypcocoeperaroiye TeXHOIOTHH.

40. AHamm3 ¥ CHHTE3 XUMHUKO-TEXHOJIOTHIECKUX CHCTEM.

41. Metoabl MHTEHCU(DUKALMU XUMUKO-TEXHOJIOTHUECKUX CUCTEM.

42. DHeprod(h(HeKTUBHOCTP W DHEPTreTHUECKUH ayAuT XUMHKO-TEXHOJIOTHMYECKHX
CHCTEM.

43. VYmpaBieHue UENSIMH TIOCTaBOK 3JHEpropecypcodpeKTUBHBIX XUMHYECKHX
MPEANPUATHIA.

44. AnanuTudeckue MpoLEAYypbl BBISBIEHHMS YIpo3 M PHUCKOB 0O€30MacHOCTU
HHEPropecypcocOeperaromx XuMHUECKUX TPOU3BOJICTB.

45. HccnenoBaHue ornepanuii B XAMAYECKOW TEXHOJIOTHH.

46. Metoapl TUHEHHOTO MPOrPaMMUPOBAHUS B XUMHUECKONU TEXHOJIOTHH.

47. TluHuy-aHamW3 U ONTUMHU3ALUS SHEPTrO3PPEKTUBHOCTU XUMHUUECKUX MPOU3BOJICTB.

48. KomnbroTepHOe MOAETHUPOBaHKUE U IU(POBU3ALUST XUMHUUECKUX TPOU3BOJICTB.

49. OcHOBBI IM(POBOTO WHKUHUPHUHTA XUMHUKO-TEXHOJIOTHIECKHX CHCTEM.

50. IIpoexTHpoBaHuE 3HEPropecypcocOeperaonmx XUMHIeCKUX TPOU3BOICTB.

51. VwuyeOHas mpakTHKa: 03HAKOMHUTENbHAs MPAaKTHKA.

52. Ilpou3BOJCTBEHHAs TNPAKTUKA: TEXHOJOrH4Yeckass (MPOEKTHO-TEXHOIOTHYecKas)
NPaKTHKA.

53. IIpou3BoJCTBEHHAs MPAaKTUKA: HAYYHO-HUCCIIE0BaTENIbCKask paboTa.

54. Tlpou3BoJCTBEHHAs MPAKTUKA: PEIAUTUIOMHAS IPAKTHKA.
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55. BeImosHeHWe, NOATOTOBKAa K MpOLEAype 3alluThl M 3allUTa BBITYCKHOM
KBaJTM(PHUKAIIMOHHOMN paboTHI.

56. IlepeBoj Hay4HO-TEXHUUYECKOM JINTEPATYPBHI.

57. BBexneHue B HayyHBIE UCCIIEIOBAHUS.

58. TD'pakgaHckas 3allMTa B YPE3BbIYAMHBIX CUTYaLUAX.

Bxomssmux B OOIl mo wampaneHuto moarotroBku 18.03.02 Duepro- wu
pecypcocoeperaroinme Mmpoecchl B XAMUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHH,
npoduias «DHepropecypcocOeperaronye XUMHUSCKHE MPOM3BOJICTBA», BBIMOJHECHBI B BHUJIC
OTJIETIbHBIX JIOKYMEHTOB, SIBJISIIOIINXCSl HEOTheMiieMoi yacThio qanHou OOIL.

11 PABOYASA TPOT'PAMMA BOCIIMTAHUSA

PabGouast mporpamma BocmuTanus, Bxomimas B OOIl mo HampaBiIeHUIO MOATOTOBKH
18.03.02 Duepro- u pecypcocbeperaromye mporecchl B XUMHUYECKON TEXHOIOTHH, HEPTEXUMUH
u OuorexHosoruu, nupoPuiab «IHEpropecypcocoOeperaroIme XUMUICCKUE IPOU3BOCTBAY,
BBITIOJIHCEHA B BHJAC OTACIBHOI'O0 JOKYMCHTA, SABJIAKOIICTOCA HEOTHEMJIEMOI YaCThIO I[aHHOﬁ
OOIL.

12 KAJIJEHJIA PHBI IVIAH BOCIIUTATEJIBHOM PABOThI

Kanennapuselii m1aH BocmUTaTeNbHON paboThl, BXomsammi B OOIl mo HampaBieHHIO
nonaroroBku 18.03.02 Duepro- u pecypcocOeperaronue mporecchl B XUMUYECKONH TEXHOJIOTHH,
HepTeXUMUH U OHOTEXHOJNOTUH, TpoduiIb «IHepropecypcocOeperaronme XUuMHUYECKHe
MIPOU3BOJICTBA», BBINOJIHEH B BHUJIE OTACIBHOTO JOKYMEHTA, SIBJISIONIETOCS HEOThEMJIEMOU
yacTbhlo mannoud OOII.

o PXTY um. I.1. Meungeneena
JOKYMEHT ITIOJIIMCAH IIPOCTON
SJIEKTPOHHOM ITOAIIUCHIO
Bnanenen: Komapnuykas Enena Anamonvesna
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