ObpazoBatenbHas e TEIbHOCTH 110 Iporpamme OakanaBpuara mperycMaTpuBaeT:

— TpOBEACHUE YYCOHBIX 3aHATUHA MO TUCHUILIMHAM (MOIYJISIM) B (opMe JIEKIIHH,
CEMHUHApPCKUX 3aHATUN, KOHCYJIbTAlMH, JTabOpaTOpHBIX paboT, UHBIX (OpM 00ydeHHUs,
IPEIYCMOTPEHHBIX YU€OHBIM IIAaHOM;

—  TPOBEJCHHE MPAKTUK;

— TPOBEJCHHE HAYYHBIX MCCICIOBAHUNA B COOTBETCTBHHM C HANpaBICHHOCTHIO
porpaMMsbl OakajgaBpuara;

— TpOBEICHHE KOHTPOJISI KaueCTBa OCBOCHHMSI MPOrpaMMbl OakalaBprara mocpeacTBOM
TEKYIIEr0  KOHTPOJSL ~ YCIIEBAEMOCTH, IPOMEXKYTOYHOM  arTecTanud  OO0y4aroImuxcs,
rocy/1apCTBEHHOW UTOTOBOW aTTeCTallui O0YUYaOLIUXCS.

4.2. Y4eOHbBIi NJIAH NOATOTOBKHU 0aKAJIaBpPOB

VY4eOHblil TIaH NOArOTOBKM OakalaBpOB pa3pabOTaH B COOTBETCTBUU C TPEOOBAHUSIMHU
@DenepanbHOTO rOCYIaPCTBEHHOIO 00pa30BaTENBFHOIO CTaHAApTa 10 HANPABICHUIO MOJATOTOBKU
18.03.02 BHepro- u pecypcocodeperaronye nporecchl B XAMUYECKONH TEXHOJIOTHH, HEPTEXUMHH
U OMOTEXHOJIOTUH, YTBEP)KICHHOTO MpHKa3oM MMHHCTEpCTBa 00pa3oBaHUsT H HAYKU
Poccutickoit ®eneparuu ot 12.03.2015 Ne 227.

B yuebHOM miane oToOpaskeHa JIOTHUYECKasi IMOCIIEOBATEIEHOCTh OCBOCHHS LIUKIOB U
paznenoB OOIl (maucuWIUIMH, MPaKTHK), OOECHeurBalOMIUX (OPMUPOBAHUE KOMIIETEHIIUA.
VYkazana o0masi Tpy10eMKOCTh TUCHUIUIMH, MOAYJICH, TPAKTUK B 3aU4ETHBIX CIMHUIIAX, & TAKXKe
uX 0011as U ayAUTOpHAsi TPYJOEMKOCTh B Yacax.

VY4ueOHbI TUTaH TOATOTOBKHM OakanmaBpa 1o Hampasinenuto 18.03.02  Duepro- u
pecypcocOeperaromiye mpouecchl B XMMUUYECKON TEXHOJOTUH, HeQTeXUMUH U OUOTEXHOJIOTUU
npoduis «JHepropecypcocoeperamire XuMHIecKue IpOu3BOACTBAY IPUIIAraeTcs.

4.3. Kanennapubliii yueOHbIH rpauk

[TocnemoBaTenbHOCT peaNM3aldy MPOrpaMMbl OakallaBphara Mo TOoJaM U CEeMecTpam
(BKJTIOYAsl TeOpeTHUecKoe 00ydeHHe, MPAKTUKHU, HAYYHBIE UCCIEIOBAHUS, MPOMEXKYTOUHBIE U
TOCYJapCTBEHHYI0 HMTOTOBYIO aTTECTAllMU, KaHUKYJIbI) MPUBOAMTCS B KAJICHIAPHOM Y4eOHOM
rpaduke (mpuiioxxenue — padbounii yaeOHbIN M1aH).

4.4. AHHOTAUMH Pa00YUX MPOrPAMM M CHUILIIHH
4.4.1. lucuMnjauHbl 00s13aTeJIbHOM YacTu (0a30Basi 4acTh)
AHHoOTalus padouei nporpamMmbl JucuuIMHbl « AHOocTpanHbIi s3b1Kk» (B1. B.1)

1.Heap qucuunmianHbl — npuodpeTeHre o0ydaromuMucs oo1iel, KOMMyHUKAaTUBHON U
npodecCHOHATBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJENbHBIX JTamax s3bIKOBOM
MOJATOTOBKA  TO3BOJIAET  MCHOJb30BaTh  HMHOCTPAHHBIM  fA3BIK  MPaKTHYECKHM Kak B
npodeccHOHaIbHON (MPOM3BOACTBEHHOM M HAay4yHOM) JEATENIbHOCTH, Tak M Ul Lesel
caMo00pa3oBaHMsI.

2.B pesyabrare u3y4YeHHs JMCHMILIMHBI O00y4amlmiicds 1O Nporpamme
0akajiaBpUaTa J10JIKeH:

Ob6nanate cneayroummu o0mekyIbTypHbIMU (OK) KoMmeTeHusIMu:

- CHOCOOHOCTBIO K KOMMYHHMKAllMM B YCTHOM M MHCbMEHHOM (opmMax Ha PyCCKOM H
MHOCTPAaHHOM  fA3BIKaX JJI1 pEIIEHUs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTO
B3aumoeicteus (OK-5).

3HaTh:

- OCHOBHBIE CIOCOOBI  COUETAEMOCTH  JIGKCMUECKUX €IUHHUI] U  OCHOBHBIE
CJIOBOOOpa30BaTeIbHbBIE MOJICINH;

- PpYyCCKHME DOKBHBAJIEHTHl OCHOBHBIX CJIOB M BBIpQXEHHH peyn B Ipolecce
MEXIINYHOCTHOTO U MEXKYJIBTYPHOTO B3aMO/IEHCTBHS;

- OCHOBHBIE MPUEMBI U METO/IbI pepepUPOBAHUS U AHHOTUPOBAHUSI TIUTEPATYPHI;
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- IACCUBHYIO U AaKTHBHYIO JIEKCHKY, B TOM 4HCJI€ OOIIEHAyYHYI0 M CIELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO JJIsl padOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpUeMBI pabOThl C OPUTHHAIBHON JINTEPATYPON HA MHOCTPAHHOM SI3bIKE.

Ymers:

- paboTaTh ¢ OPUTMHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

- paboTaTthb CO ClI0BapeM;

- BECTHU IIE€PEIUCKY HA U3YYaEMOM SI3bIKE C IIEJIbI0 MEXJIUYHOCTHOTO M MEKKYJIbTYPHOIO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JIEATEIBHOCTh IPUMEHUTENBHO K chpepe ObITOBOM U npodhecCHoHaIbHOM
KOMMYHHMKAIUH.

Baanern:

- MHOCTPAHHBIM S3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYPHOT'O OOIICHHS,
HaBbIKAMH M YMEHHUSMH pEUEBOM JEATENbHOCTH IPUMEHMUTENBHO K cdepe ObITOBOH U
npodecCHOHATBLHON KOMMYHUKALIMU, OCHOBAMH ITyOIMYHON peyun;

- OCHOBaMM pedepupoBaHMs U aHHOTUPOBAHUS JIUTEPATypbl Ha HU3y4yaeMOM
MHOCTPaHHOM SI3bIKE.

3. Kpartkoe cogep:xanue JUCUMIIMHBI:

Pa3nea 1. 'pammaTnyeckne u JJeKcHYeCKHe TPYAHOCTH M3Y4aeMOro si3bIKa.

1.1 CopsbkeHre M U3MEHEHHE IJIaroyia-CBsi3kM B (opMax HaCTOSALIET0 BpPEMEHH.
BunoBpemennsie  ¢gopmbl  rimaronoB. OOpazoBaHue (GOpM  MPOCTBIX, TMPOJOIHKEHHBIX,
nep(eKTHBIX U NMepPeKTHO-NPOJOKEHHBIX BpeMeH Iiarosia. BonpocurenbHble NpeanokKeHus B
pa3nuuHbIX BpemeHax. OOpa3oBaHue OTpULIATENBHBIX (JOPM TJ1arosia B pa3IMyHbIX BpEMEHAX.

1.3 O6pa3zoBaHMe NPOCTHIX, MPOJOHKEHHBIX, NEP(HEKTHBIX BPEMEH INIAaroJIbHbIX (GOpPM U
yrmorpebnenne ¢opm crTpamatensHOro 3anora.l.4. BumoBpemeHHble (HOPMBI  TIIAroJIOB.
OO0pa3oBaHue NPOCTBIX, MPOJODKEHHBIX, NEP(HEKTHBIX U NMEePPEKTHO-IPOJOHKEHHBIX BPEMEH.
BomnpocurenbHble npeiokKeHUsl B pa3IMuHbIX BpeMeHax. OOpa3oBaHUe OTpULIATEIbHBIX (HOpPM
IJ1aroJsia B pa3jiMyHbIX BPEMEHaX.

1.4 Tlpuvactus. [lpuvactus HacTosmero u npomeamero BpeMenu. Ilepdexrasie hopMer
npuvactusi. MecTo npuyacTuii B mpeuioskeH|uH. AOCOTIOTHBIN MPUYACTHBIN 060POT.

1.5 Undunutus. @opmbl nHGuHUTHBA. [IpogomkeHHbII U nepPEeKTHBIH NHPUHUTHB.
OyHkuuun MHOUHUTHBA B mpeiokeHuH. OOpa3oBaHue M yHoTpeOsieHHMe WH(OUHUTHBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKAIIEE) U «CI0KHOE JTOTIOTHEHHEY.

1.6 MopanbHble rinaroisl. CTpykTypa npemioxkeHus. IIpuHIMIBI c10BOOOpa3oBaHMS.
Coxkpamienus (a66peBuarypsi). O603HaueHune nathl [IpaBuia 4TeHUS] XUMUYECKUX DJIEMEHTOB,
00o03HaueHU M (HOpMyJ HEOPraHMYECKUX COCJUHEHUH M YpPaBHEHUIH XMMHUYECKUX PEaKIMi.
[IpaBuna uteHuss eauHUL u3MepeHus. llpaBuna 4YTeHMsT HAMMEHOBAHUNW OCHOBHBIX
OpPraHMYECKUX COCTUHEHUM.

Pa3znen 2. Pa3BuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YteHne TEKCTOB IO TEMaM:

2.1.1. BBenenue B cneualbHOCTD

2.1.2. 1.1. Menneneen

2.1.3. PXTY umenu /.M. Menneneena

2.1.4. Hayka 1 Hay4HbIE METO/Ibl, HAyYHBIE CTATbU

2.1.5. CoBpeMeHHBIE HHKEHEPHBIE TEXHOJIOTHU:

2.1.5.1. OcHoOBHBIE IPOLIECCH] XMMUUYECKUX ITPOU3BOJICTB

2.1.5.2. [Ipo6nembl XUMHUYECKOH KHOEPHETUKHI

2.1.5.3. OxpaHa OKpy>KaroIen cpepl

2.1.5.4. PannoHanpHOE UCIIOIB30BAHKE PUPOJIHBIX PECYPCOB

2.1.5.5. PannoHabHOE UCIIOJIB30BAHUE YHEPIETHUECKUX PECYPCOB

2.1.5.6. MamvHsl 1 anmapaTbl XMMAYECKUX TPOU3BOJCTB

2.1.5.7. DHepro- u pecypcocOeperaronme XuMIIecKue Mporu3BOICTBA

2.1.5.8. Ananutuueckas XUMHs U PU3NKO-XUMUYECKHE METO/Ibl aHATTN3a
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2.1.5.9. IIpoueccel 1 annapaTbl XMMUYECKOW TEXHOJIOTHUU

2.1.5.10. Cucremsl ynpaBiaeHUs] XUMUKO-TEXHOJIOTHYECKUMU TPOLIECCAMU

2.1.6. XuMu4eCcKoe npeanpusiTue

2.1.7. Xumnueckas naboparopusi. TexHuka 6e30macHocTH B 1aboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oyayiero.

2.1.9. buorexHonorust @apmMaleBTUYECKUE TPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpoGnemsl 3xo0rUN.

2.2 IlonsTe o Buaax ureHus. IIpocMoTpoBoe uTeHHE Ha MPUMEPax TEKCTOB O XUMHH,
.. Menneneese, PXTY um, /.. Menneneena.

AKTHBH3aIUS JIEKCUKU IPOYMTAHHBIX TEKCTOB.

2.3 M3yyaromiee UYTEHHE HAYYHBIX W HAYYHO-TIOMYJSPHBIX TEKCTOB IO BBIOPaHHOM
CHeLMaNbHOCTH Ha npumepe TekcToB: «Hayka u HayuHble MeToab», «XHMHUYECKOE
npeanpusitue», «CoBpeMEHHbIE WH)KEHEPHBIE TEXHOJIOTUM», «XUMHUYECKas JabopaTopus.
TexHuka Oe3onmacHOCTH B JlabopaTopuu. M3mepeHus B XUMHUYECKOH J1abopaTopumn», «XuMHUs
Oynyumero. CoBpeMeHHbIE TEH/IEHIIMN pa3BUTHUsI HayKu», «buorexnonorus. @apmareBTuyeckue
IPOM3BOJICTBAY, «3eieHas XxuMus. [IpoGieMbl F3KOIOTHI».

Jlekcumuecke  OCOOCHHOCTM  TEKCTOB  HAyYHO-TEXHHUYECKOW  HAIpPaBICHHOCTH.
TepMUHONIOTHS HAYYHO-TEXHUYECKOHN JINTEPAaTyphl HA U3y4aeMOM SI3bIKE.

Paznen 3. IlpakTuka ycTHOM peun

3.1 IIpakTuka yCTHOHM peuu 1o TemMam:

3.1.1. «I"'oBopuM 0 cebe, 0 cBoel OyayiIel npodeccun,

3.1.2. «Moii yHuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHosoruyeckast pedb o TeMe «o cebe u o Oyaymei npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyuH.

3.3 PeueBoif 3THKET TIOBCEAHEBHOIO OOLICHMS (3HAKOMCTBO, IpEJICTABICHHE,
YCTaHOBJIEHHE U MOJJIEp)KaHWE KOHTAKTa, 3alpoc U coollieHne MHpopMaluu, nodyxaeHne K
NeMCTBUIO, BBIPAYKEHHE MPOCHOBI, COTTIACHs).

Oco0eHHOCTH JUAJIOTUYECKOM peuH Mo NMPONUIEHHBIM TEMaM.

Paznen 4. OcobeHHOCTH sI3bIKa CHIEUATbHOCTH

['pammaTHUecKue TPYJHOCTH S3bIKA CHEIUATIBHOCTH:

4.1. I'pammaTnyeckue U JIEKCHYECKUE TPYJHOCTH A3bIKa CIELUAIbHOCTH:

Paznuunble BapuaHThI epeBojia MpuYacTUii Ha pycckuil si3blk. [IpuyacTHBIE 000POTHI U
IpUEMBbl UX NIEPEeBOJIa Ha PYCCKHM A3BIK.

4.2. CocnararenpHoe HakJIOHeHHE. POpPMBI cOClIaraTeIbHOTO HAKJIOHEHHUS B M3y4aeMOM
A3bIke. MoJabHble TJarojbl M WX HCMHOJb30BaHUE B TNPEAJIOKEHHSIX B cociaraTelbHOM
HAaKJIOHEHUN. THIIBI yCIOBHBIX HpEeMIOKEHUH. BapumaHTbl nepeBoAa NPEIIOKEHHM B
COCJIaraTeIbHOM HAKJIOHEHUM W YCIOBHBIX IpeanokeHui. [lopsnok cioB B NpemsIOKEHUU.
OMpaTtryeckne KOHCTPYKIUH.

4.3. V3y4yeHue mpaBuil MepeBoJa PazIUUHBIX (OpM HHPUHUTHBA M HH()UHUTHBHBIX
000pOTOB Ha PYCCKUM SA3BIK.

4.4 W3y4aroliee 4TeHUE TEKCTOB 110 TEMATUKE:

1) «JIaGoparopusi»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

Ctunuctuueckue OCOOCHHOCTH — CIEUMaIbHOW HAyYHO-TEXHUYECKOM JINTepaTyphl.
Opranuzanus paboOThl €O CHENMAJIbHBIMH cioBapsaMu. lloHsTHE O pedepupoBaHUM U
AHHOTHPOBAaHMM TEKCTOB MO crenuanbHocTU. [lonck HOBoOM wuHpopmanuu npu pabore ¢
TEKCTaMU U3 MEPUOAMUYECKUX W3JaHUH U MOHOTpaduii, HHCTPYKIUH, TPOCTIEKTOB U CIIPAaBOYHOM
JUTEpaTyphl [0 paccCMaTpUBaEMOM TeMaTHKE.
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4. O0beM y4eOHOM JUCIHIJIMHBI

. B 3agernbIX B akanem.
Bunbr yueOHOM paboThI
eIMHUIIAX Jacax
OO0mast TpyA0EMKOCTh JAUCHUILIUHBI 110 Y4eOHOMY 8 288
UIaHy
Konrakrtnas pabora (KP): 2.2 80
Jlexiiu y4eOHBIM TUTAHOM HE NPETYCMOTPEHBI - -
[Ipaktuueckue 3ausrtus (I113) 2.2 80
CamocrositenbHas pabora (CP): 4.8 172
YpaxHeHus o COOTBETCTBYIOITUM pazzenam 171,8
TUCIUILINHEI 4.8
KoHTtakTHas camocTosTenbHas paboTa 0.2
dK3aMeH
Bun xoHTpOIs: 3a4er / aK3aMeH T ar
OK3aMeH 36
1
[ToaroToBka K SK3aMeHy 35.6
KonrakTHasa arrecranus 04
B
N B actponom.
Buzsl yaeOHO paboThI 3aYETHBIX
qacax
CIIMHUIIAX
OOmast TpyAOEMKOCTh JAUCHUIUIMHBI 1O Yy4eOHOMY 8 216
IUIaHy
KonrakTtHas pabora (KP): 2.2 60
Jlexiu y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI - -
[Tpaktueckue 3anstus (113) 2.2 60
CamocrositenpHas pabora (CP): 4.8 129
YpakHEHUs 10 COOTBETCTBYIOIIMM pa3AesiaM AUCHHIIINHBI 48 128.85
KoHTakTHas camocTosiTenbHas paboTa ' 0.15
9K3aMeH
Bun koHTpOIIA: 3a4eT / dK3aMeH o7
1
ITonroroBka K dK3aMeHyY 26.7
KonrakTHag atTecTanus 0.3

AHHoOTalus padouei nporpaMmsl JucHUIIMHBI «@Puiocodus» (b1.62)

1. Hemm wum 3agayM AUCHUILUIMHBI CcOPMHpPOBATH Yy CTYJIEHTOB KOMIUIEKCHOE
IpeCTaBiIeHue O poilu U Mecrte (uiIocohuu B CUCTEME T'yMAaHUTAPHBIX, COLMANBHBIX U
€CTECTBEHHbBIX HayK, TO3HAKOMHUTH UX C OCHOBaMU (pus1oco(hcKoro 3HaHUS, HEOOXOTUMBIMU IS
pELIEHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. B pesyabTare M3y4YeHHs JUCHMIUIMHBI o0y4yalolMiici MO mNporpamme
0akaJjlaBpUaTa J10JIKeH:
Obaaoams CIENYIOMIUMU 00UeK)TbIMYPHLIMU KOMITIETEHIIUSMU:
- CcrnocoOHOCTh HCMOJb30BaTh OCHOBBI (UIOCOPCKUX 3HAHUN Uid (OPMHUPOBAHUS
MupoBo33pendeckoi nozummn (OK-1).
B pesynbpTare ocBoeHMs Kypca Gpuinocodun CTyACHT TOKEH:
3HaTh:
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OCHOBHOE COZIEp>KaHUE TIaBHBIX (PUIOCO(CKUX IIKON M HAIpPaBICHUH, IpeAcTaBUTENCH
3TUX IIKOJ, CBA3b M paziuuue Hux (uiIocohckux uaeH, CBsI3b HCTOPUKO-(PUIOCO(CKUX
KOHIIETIUI ¢ COBPEMEHHBIMU Mpo0IeMaMu MHIUBUYyaJIbHON M 0OLECTBEHHOMN )KU3HH;

Ymers:

IIOHMMaThb M AHAIM3MPOBATH MHUPOBO33PEHUYECKHE, COLMANBHBIE M HHIMBH]yalbHbIE
po0JIeMbl COBPEMEHHOMN >KU3HM; TPAMOTHO BECTH TUCKYCCHIO, apTYMEHTUPOBAHHO OTCTaUBATh
CBOIO IMO3MIMIO IO 3HAYUMBIM (HIOCOPCKUM IpobieMaM COBPEMEHHOM KHM3HM, ONUPAsACh Ha
HapaOOTaHHBIM B HMCTOPUH (QHIOCOPUH MaTepual; MPUMEHSATh MOJIy4eHHbIe (unocodckue
3HaHU K peIIeHUI0 Npo(hecCHOHAIBHBIX 3a/1a4;

Biaagern:

IPECTaBICHUAMHU O (GMIOCO(UU KaK HayKe U CHUCTEME LIEHHOCTEH, ee MecTe B cHUcTeMe
TYMaHUTApHOTO 3HAHUS; OCHOBaMH (HIOCO(CKOTO MBIIUICHHUS;, KaTerOPHAIbHBIM AarapaToM
U3y4yaeMol TUCHMILINHBI, GUIOCOPCKUMU METOaMU aHaIM3a Pa3jInYHbIX IpoOseM, HaBbIKAMU
dunocopckoil  KymbTypbl Ui  BBIPAOOTKH  CHCTEMHOTO, I[€IOCTHOTO  B3IJISAa  HaA
JeMCTBUTENIBHOCTh M MECTO XUMHUH U XUMUYECKOI TEXHOJIOTUH B LIEJIOCTHON KapTHHE MUpA.

3. KpaTkoe conep:kanue TUCHUIIUHBI.

Beenenune. ®unocodus, ee MpOUCXOXKISHUE U POJIh B OOIIECTBE.

Moayasb 1. OcHOBHBIE (HUI0COPCKHE HIKOJIbI.

AnTtnuHas  punmocodust  (mocokpatuku, coguctel, Cokpar, [emokpur, Ilmarton,
ApHCTOTENb, JUIMHUCTUYECKH-pUMCKas Quiocodus). OCHOBHBIE MPOOIEMBI CPEIHEBEKOBOU
¢unocopun u smoxu Bospoxknenus. dunocodus Homoro Bpemenm (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas knaccuyeckas ¢unocodus. Pycckas dunocodus XIX —
XX BB. OCcHOBBI MapKcUCTCKOH (uimocopuu. OCHOBHBIE HANpaBICHUS COBPEMEHHOMN
bunocodum.

Moayan 2. dunocodckne KOHUENUMU ObITHS U MO3HAHMS.

[Ipo6nema ObiTus B uctopuu ¢unocoduu. I[loHATUS MaTEpUAIBHOTO U UACATBHOTO.
OcHoBHBIEe (mnoco(cKre HampaBICHUS: MaTepHaTu3M U uaeanu3M. [IpuHIun riaodaabHOTrO
HBOJIFOLIMOHU3MA B COBPEMEHHOM HAay4yHOU KapTUHE MUpA.

Konuenmumn npoctpancTBa 1 BpeMeHHU B UCTOpUH (prstocopuu U HAYKH.

IIpoucxoxnenue cozHanus. Posib Tpyna B IpOMCXOXAEHNN co3HaHus. Mneanucruueckne
U MaTepualuCcTUYecKue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HareiabHOE U
6ecco3narenbHoe. Co3HaHMe U s13bIK. CoO3HaAHNME U CAMOCO3HAHME.

Konuenmuu rHoceonoru B HCTOpUM  (uimocopuu: CEHCyalnusM, paluoOHAIU3M,
CKENTULM3M, arHOCTUIIN3M, KOHIIETIIIHS BPOKIEHHBIX UAEH, aipuopu3M. J(nanekTuka no3HaHUs:
YYBCTBEHHOE U paniuoHagbHOe. OCHOBHBIE TEOPUU UCTUHBI.

Mopnyas 3. IIpodJiembl yesnoBeka B pusrocodun.

UYenosek kak nmpeamMer ¢unocopckoro aHanusza B ucropuu punocoduu. Ipoucxoxnenue
YeJI0OBEKa: TNPUPOJHBIE M COLMAJIBHBIE YCIOBHUS AHTPOIIOCOLIMOTEHEe3a. buosornyeckoe u
collMajbHOE B yenoBeke. MIHauBMA, MHANBUIYaTbHOCTb, TUYHOCTb.

CMbIC XKHU3HM U TpeAHa3HadyeHue yenoBeka. JKu3Hb, cMepTh, OeccMmepTue. [[BuxeHue
HEHACW/Ius, €ero pojb B coBpeMeHHOM »xu3Hu. Llemm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKNUE IEHHOCTH.

Moayanb 4. Punocodus HCTOPUM U 001IECTBA

YenoBek B cHucTeMe COLHMANbHBIX cBs3eil. JImuHocTe W Macchl, cBoGoma U
HeoOxomumocTh. dumocodust wcropuu: GoOpMalMOHHAs W [HUBWIM3AIMOHHAS KOHIEMIIAN
UCTOPUYECKOTO pa3BUTHsA. lIporpeccucrckue M IUKIMYECKHE MOJENU pa3BUTHA. [nobaibHble
npo0sieMbl coBpeMeHHOCTH. KoHLenus ycToiMunBOro pa3BUTHs U CLieHapUH Oy yILIEro.

O6miectBo U ero cTpykrypa. ConpanbHas, MOJTUTHYECKas U JyXOBHas chepbl 00IIecTBa.
Konnenmnuu rocyaapctsa B uctopuu guiiocodekoit mpicau. ['paxkaanckoe o01IECTBO U TPABOBOE
roCyapCTBO.

Moayan 5. ®unocodekue npodeMbl XUMUM U XUMUYECKOH TEXHOJIOTHH
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Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €0 METOAbI U (OPMBI.
Hayunsie peBostonuu M cMEHa TUIIOB pallMoHalbHOCTU. Hayka B cOBpeMEHHOM mupe. DTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHOmEHUS HAayKd W TexHUKW. ColuanbHbIe TOCICACTBUS HAy4YHO-
TEXHUYECKOTO TMporpecca. IDTUYECKHE M HKOJIOTMYECKHE HMMIIEPAaTUBbl Pa3BUTHA HAYKU U
TEXHUKU. MeCTO XMMHUH B CHCTEME €CTECTBECHHBIX HayK. OCHOBHas mpoOIemMa XUMUU KaK HaAyKU
u npousBoactBa. llenu wu 3amaun  xumuyeckoil TexHonoruu. Crnenuduka XHUMHUKO-
TEXHOJIOTHYECKOT0 3HAHUs: (DYHIaMEHTaIbHOE U MPUKIIATHOE, SIMITUPHIECKOE U TEOPETUUYECKOE.
4. O0beM TUCHUIIMHBI 1 BHAbI Y4eOHOI padoThl

. B 3auetnBIX | B akagem.
Buabi yueOHol padoThl
eIIMHUIIAX Jacax

O01mas Tpy10eMKOCTb M CUUILIUHBI MO 5 180
Yy4eOHOMY IJIAHY

KonTaktHas padora (KP) 4/3 48
Jlexruu (JIek) 8/9 32
[MpakTrueckue 3austus (I13) 4/9 16
CamocrositeibHas padora (CP): 8/3 96
Bu KOHTPOJIs: IK3aMeH 1 36
[TonroroBka K SK3aMeHY 35.6
KonTakTHasa arrecranus 04

BHb1 yueoHoii pagoThI B 3aueTHbix | B acTpon.
CIMHULIAX gacax

O0umas TpyA0eMKOCTb I CHUILIHHBI 110 5) 135
Y4eOHOMY ILIAHY

KonTakTtHas pabora (KP) 4/3 36
Jlexrum (JIek) 8/9 24
[Tpaktuueckue 3anstus (I13) 4/9 12
CamocrosiTeibHast padora (CP): 8/3 72
Bua KoHTpOJIAA: IK3aMeH 1 27
[TonroroBka K 9K3aMEHY 26.7
KonTakTHas arrecranus 0.3

AHHoTanus padoueil nporpammsl JucuunauHbl «Acropus» (b1.63)

1. Heap aucuMnaIuHbl: GOPMUPOBAHUE Y CTYAECHTOB KOMIUIEKCHOTO MTPEICTABICHUS O
POJIM ¥ MECTE UCTOPUH B CUCTEME TYMaHUTAPHBIX M COIMAIBHBIX HAYK, KyJIbTYpPHO-
UCTOpHUYECKOM cBoeoOpa3uu Poccun, ee MecTe BO BCEMHUPHO-UCTOPUYECKOM Tpoliecce, 00
0COOEHHOCTSIX M OCHOBHBIX JTamnax e€ HCTOPHUYECKOTO PA3BUTHUS; BBEACHUE CTYIEHTOB B KPYT
UCTOPUYECKHX MPOoOIeM, CBSI3aHHBIX C 00J1acThi0 OyayIiel npodeccnoHaIbHON
NeSITETTHHOCTH.

2. B pesyabrare H3yYeHHs JAUCHHUIUVIAHBI O0YYAIOIIMIICSI 1O MporpamMme
0akajlaBpUaTa J10JIKeH:
Obaadoams CIENYIOMUMU 00UleK)TbIMYPHbLIMU KOMITIETEHIIUSMU:
- CHOCOOHOCTBIO aHAIM3WPOBAaTh OCHOBHBIC JTalbl W 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 00IIecTBa 11 popMUpOBaHuUs rpaxkaanckoi nmosuimu (OK-2);
- CHocOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPHUHHMATH COILHAJIBHBIE,
ITHUYECKHE, KOH(DEeCCHOHAIBHBIC U KYIbTypHbIC paznnuus (OK-6).
3HaTh:
- OCHOBHBIC HaNPaBJICHHUS, TIPOOIEMbI U METO/IbI UICTOPHUUECKON HAYKH;
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- OCHOBHBIE JTallbl M KJIOYEBble COObITHS ucTopun Poccum u mupa; ocoOEHHOCTH
PasBUTHS POCCHICKOTO TOCYAAapCTBA, BBIJAIOIIMXCS JesATeNleil OTeueCTBEHHOW W BceoOwIei
UCTOPUHU.

Ymern:

- COOTHOCHTb OOIME HCTOPHUYECKHE IIPOLECChl U OTAEIbHbIE (DAKThl; BBISBIATH
CYIIECTBEHHBIE YEPThl MCTOPHUYECKUX IMPOIECCOB, SBICHUA U COOBITHI; aHAIM3UPOBATH
COLMAJIbHO-3HaYMMBbIE ITPOOJIEMBI;

- ¢opmyaHpoBaTh M apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO MO3HMIHIO TIO
pas3IMYHBIM NIPOOIIEMaM UCTOPHH.

Baaners:

- IPEJICTABICHUSIMU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAapPHOTO 3HAHUS;

- IPEJCTABICHUSIMUA 00 OCHOBHBIX ATallaX B UCTOPUU YEIOBEUYECTBA U UX XPOHOJIOTUH;

- KaTeFOpHaﬂbHO-HOHHTHﬁHBIM arIrapaTomMm H3yqaeM0171 JUCLIMITIINHBI,
- HaBbIKaMH aHaJIN3a UCTOPHUYCCKUX UCTOUYHHUKOB.

3 Kpartkoe coep:xanue JMCIUILIHHBI.

Moayas 1. Hcropus B cHCTeMe COHUAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI
MeTOJ0JI0THH HMCTOPUYecKoil HAyKu. Oco0eHHOCTH CTAHOBJIEHHMSI TOCYJApPCTBEHHOCTH B
Poccun.

Mecro ucropum B cucreMe Hayk. lIpenmer wmcropudeckoi Hayku. Ponp Teopum B
no3HaHuu mponuioro. CymHOCTb, GOpMbI, (GYHKIIMH UCTOPHUYECKOro 3HaHHs. VICTOYHMKHU MO
OTEYECTBEHHOW HcTOpuHM, uX Kiaccuukamus. Mcropuss Poccun — HeoTbemiemas 4acTh
BCEMUPHON UCTOPHH; 0011Iee M1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Hawano poccuiickoii rocynapcrBeHHocTH. KueBckas Pycb. OTHOKyIbTypHBIE U
COLIMAIbHO-TIOJIMTUYECKHUE MPOIIECChl CTAHOBIIEHHUSI POCCUICKOM rocyaapcTBeHHOCTH. [IpunsaTue
xpuctuanctBa. Pycckue 3emmum B XII — mnagame XVI BB. OOpazoBanue Poccuiickoro
rocyapcTBa, ero ucropuueckoe 3naueue. Poccus B cepenune XVI — XVII BB.

Mopayas 2. Poccuiickas umnepust B XVII1- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpHM3alMHA W IPOCBELICHUS.
Pepopmbr Iletpa [ kak mepBas TNONBITKA MOJEPHU3ALMU CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HANpaBIIEHUS «EBPONEU3ALMU» CTPAHBI.
OBOJIOLIMS COLMAIBHONM CTPYKTYphI oOIecTBa. lanpHeimee pacumpenue rpanul Poccuiickoit
umriepun. Poccus B XIX cronerun. IIpombimnennsiii nepeBopot B EBporie u Poccun: oOiee u
ocobeHHoe. BaxHelime ycnoBus nepexoaa Poccun k MHAyCTpHAaIbHOMY OOILECTBY — pellIeHHE
KPECTBSIHCKOT'O BOIIpOCA u OTpaHUYECHUE CaMOJIepKaBHsL. JnuTenbHOCTS,
HEMOCJIe0BaTeIbHOCTh, LUKIMYHOCTh TIpoliecca Oypikya3Horo pedopmupoBanus. Poib
cyOBeKkTUBHOTO (hakTOopa B mpeojosieHnn oTcTaBaHus. Pedopmer XIX Beka, Ux 3HaueHUE.
O6mecTBenHbIe ABMKEeHUS B XIX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoO€HHOCTH COLMATTEHO-DPKOHOMHYECKOTO
pasButuss Poccunm B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh WHAYCTPHAIBHOM
moaepuuzanuu Poccuu. CooTHoreHue mnonutudeckux cwi B Poccum B Hawame XX Beka.
Hapactanue kpusuca camonepxkaBusi. llepBas poccuiickas pepomonus. OOpa3zoBaHMe
MOJMUTHYECKUX mapTtuil. ['ocymapcTBeHHas nayma Hadasa XX BeKa KakK TEPBBIA  OMBIT
poccuiickoro napnamentapusma. CtoasimuHcKas arpapHast pedopma. [lepBast MupoBast BoiHa U
yuactue B Hed Poccun. ®@eBpanbckas peomonus 1917r. M KOopeHHble HW3MEHEHHS B
MOJIMTUYECKON KU3HU CTPAHBI.

Moayasb 3. OT cOBeTCKOro rocyiapcra k coppeMenHoi Poccuu.
dopmupoBaHue U CYHIHOCTH coBeTckoro ctpos (1917-1991rr.). IloarotoBka u mobena
Oxkta0pbckoro BoopykeHHoro Bocctanusi B Ilerporpane. II Beepoccuiicknii cbe3n CoBeToB u
€ro perieHus. DKOHOMHYECKast U COlMaIbHAas MOJUTHKA OOJBIIEBUKOB. 'paXk1aHcKas BOWHA U
nHocTpanHas wHTepBeHIUsA. Cynpba wu 3Hauenne HOIla. VYTBepxkaeHue ogHOTMAPTUIHON
nonutuyeckoit cucremsl. O6pazoBanue CCCP. ITonutnyeckast 60oppba B HapTHH U TOCYIApCTBE.
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CCCP B roap! nepBbIx natuiieTok (koHer| 20-x rr. — 30-¢ rr.). @opMHUpOBaHHUE PEKUMA JTUIHOU
Bnactu CranvHa Y KOMaHAHO-aJMUHHUCTPATUBHOM CHCTEMBbl YIPABIEHUS TOCYAapCTBOM.
Buemnsss momutuka CCCP B 20-30-e rr. CCCP Bo BTOpodi MupoBo  u Benukoi
OteudecTBEHHOH BOMHE. I3MEHEHNE COOTHOILIEHUS CUJI B MUPE I10CJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xononuoi BoiHb. TpymHoctu mnocineBoeHHoro pa3utus CCCP. VYixkecroueHue
NOJUTUYECKOTO  peKHMMa M HACOJIOTHYECKOTO  KOHTpouyiss.  [lombITku  OOHOBIIEHUS
«rocynapctBeHHOTo commanuzmay. XX cbe3a KIICC u ocyxknenue KynbTa auuyHoctd CranuHa.
«OTtTenensy B TyXOBHOH cdepe. DkoHOMHUUeckue pedopmbl cepenuubl 60-X T0OH0B, TPUUUHBI
uX He3aBeplleHHOCTU. Hapactanue KpHU3UCHBIX SIBJICHHI B cOBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT paspsiiku K
000CTpeHHuI0 MeXAyHapoJaHo obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, L€, 3aJauH,
OCHOBHBIE 3Tansl, pe3ynabTaTtel. Pacmax CCCP. O6pazoBanue CHI'.

CraHOBIIEHHE HOBOW POCCHMCKON rocymapcTBeHHOCTH (¢ 1991- mo Hacrosiiee Bpems).
JluGepanbpHas KOHLENIMS POCCHHWCKHUX pedopMm: Tepexoa K pbIHKY, (OpMHUpOBaHHE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapcta. «lllokoBas Tepamus» 3KOHOMHUYECKUX
pebopm B Hauame 90-x romoB. Koucrturymusi Poccuiickoit  ®enpepanuu 1993,
MesxnannoHanbHble oTHOIIeHUs. [lonmuTdeckue mapTun M 0oOILECTBEHHBIE JBIXKEHUS Poccuu
Ha coBpeMeHHOM »7tane. Poccus Ha mytu MmoaepHuszauuu. Poccust B cucreme MHPOBOM
SKOHOMHKH M MEXKIYHAPOIHBIX CBSI3CH.

4. O0beM y4eOHOM JUCHUIIMHBI

Buzsl yaeOHO paboThI B 3aueTHbIX B akanewm.
CIIMHUIIAX qacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 4 144
KonTaktHas padora (KP): 1,3 48
Jlexumm (Jlek) 0,9 32
[Tpaktuyeckue 3anstus (I13) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSTETbHOE N3YYEHUE TUCIUILIAHBI 0,8 30
Bu KOHTPOJIs: IK3aMeH 1 36
IToaroroBka K 3K3amMeHy 35.6
KonrtakTHas aTrrecranus 0.4
Bunsl yaeOHOM paboThI B 3auerHbIX B actp.
CIMHATIAX Jacax
O0mas TpPyA0eMKOCTb JUCIHUILIUHBI 10 Y4eOHOMY 4 108
IJIAHY
KonTaktHas padora (KP): 1,3 36
Jlexiuu (Jlek) 0,9 24
[TpakTueckue 3anstus (I113) 0,4 12
CamocrositeabHas padora (CP): 1,7 45
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,3 75
Pedepar, acce 0,6 15
CaMoCTOsITETbHOE U3YYEHUE TUCIMILIUHBI 0,8 225
Buja koHTpOJISI: IK3aMeH 1 27
IloaroroBka K 3K3aMeHy 26.7
KonTakTHas arrecranus 0.3

AHHOTanus padoyeil nporpaMMbl JMCUMIIMHBI «PU3nyecKkas KyJabTypa U CIIOPT»
(b1.6.4.)
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1 eab TMCHUIUIMHBI - OBJIAJCHUE METOMOJIOTHEH HAyYHOTO TO3HAHHS (HU3HUECKON
KyJIbTYpbl M CIOpPTa; CHCTEMON NPAaKTHUYECKUX YMEHUW W HaBBIKOB, OOECIEUMBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(U3HUECKUX CIIOCOOHOCTEH; Pa3BUTUE CIIOCOOHOCTEN UCIOIB30BATh
pazHooOpaszHbie (opmbl (U3MUECKON KYNbTYpbl, CHOpPTa M TypH3Ma [UJIsl COXpaHEHUS H
VKPEIUICHUSI CBOETO 370POBBbSI WM 3J0POBBS CBOUX OJIM3KUX B TIOBCETHEBHOW KHU3HU U
npodeccuoHaNbHOM JesTeNbHOCTH; (POpMHUPOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOILICHUS K
¢du3nueckoil KynpType, (HU3n4ecKoMy COBEPIICHCTBOBAHUIO M CAMOBOCIIUTAHHIO, YCTAHOBKA Ha
3JIOPOBBII 00pa3 KU3HU.

2 B pe3yabrare wu3yYeHUs] AUCHUILVIMHBI O0y4alOIIMiicA MO Mporpamme
0akajiaBpuaTa J0JIKeH:

Obaaoams crnienyromumu o0mekyasTypHbiMU (OK) KoMIeTeHIUSMH:

—  CIIOCOOHOCTBIO K CAMOOpraHu3aluu u camoobpaszoBanuio (OK-7);

- CHOCOOHOCTBIO HCIOJIB30BaTh METOJBI U CpelcTBa (M3UYECKON KYJIbTYpBI JUIS

obecrieyeH s TTOJTHOILICHHOM COIMAIbHOM U mpodeccuoHanbHoi aestrenbHocTd (OK-8).

3HaTh:

—  HAYYHO-TIPAKTHYECKHE OCHOBHI (PM3NYECKON KYIbTYPHI U CIIOPTA;

— COLIMATIbHO-0MONIOTHYECKHE OCHOBBI (PM3MUYECKOM KYIbTYPHI U CIOPTA;

— BIIUSTHUE O3/OPOBUTENBHBIX CHCTEM (U3MYECKOTO BOCHUTAHHUS Ha YKpEIUICHHE
3I0pPOBbSI, TPODYUIAKTUKY MPOPECCHOHATBHBIX 32a00JIEBaHUN U BPEIHBIX TIPUBHIYCK;

- CHOCOOBI KOHTPOJIEI H OUEHKH (U3WYECKOrO pa3BUTHA M (U3UIECKOH
MOJITOTOBJICHHOCTH;

— TpaBWiia U CIOCOOBI MJIAHUPOBAHUS MHAWBUYATbHBIX 3aHATUN Pa3NUYHOMN 1IETIEBOM
HAIPaBIEHHOCTH;

—  HUCTOpHIO (PU3MUECKON KyIbTYypbl M CHOpPTa, MMETh MPEACTABIECHHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO CBOEW CTpaHbl, HO W MHPOBOIO YpPOBHS;, Ba)KHEUIIWE
JOCTHKEHUS B 00JIaCTH CIOPTA;

— cnoptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa, HOMHUTHh O NOABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymersn:

- CaMOCTOSITENIHO 3aHUMAThCSI PU3NIECKON KYJIBTYPOU U CIIOPTOM;

- OCYIIECTBIISITh CAMOKOHTPOIIb 32 COCTOSIHHEM CBOETO OpraHuM3Ma M COONIOAaTh
MpaBuJjia TUTUEHBI U TEXHUKHU 0€301MacHOCTH;

- OCYIIECTBIISITh TBOPYECKOE COTPYAHHYECTBO B KOJJIEKTHBHBIX (DOopMax 3aHATHN
(bu3nUecKoil KylnbTypoil U CIIOPTOM.

Baanern:

— CpeACTBaMU M METOAAMH YKPEIUICHUS WHAMBUAYAJTbHOTO 370pPOBbS, (U3HUUYECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM ~ ypOBHEM  (PU3WYECKOM  IOATOTOBICHHOCTH, HEOOXOTUMBIM IS
KaueCTBEHHOT'0 YCBOCHHUSI MPO(PECCHOHANBHBIX YMEHHUI 1 HaBBIKOB B MIpoLlecce 00yUeHUs B BY3e,
JUIsi o0OecIiedeHusl TIOJIHOIEHHON COIMAJbHOW W TPOo(EeCCHOHATBHON JIeATeTbHOCTH TIOCIIe
OKOHYAHUS y4eOHOTO 3aBeICHUSI.

3 Kparkoe coaep:xkaHue JUCUMILIHHbI

Jucuunnuna (Moayiu) no «Pu3nuecko KylabType M CHOPTY» PEAM3YIOTCS B paMKax
6a3oBoit yactu bioka 1 «Jluctumimas! (MOIyIH )» TporpaMMBbl OakaiaBpuara B o0beme 72 akaj.
4acoB WM 54 acTp. 4. (2 3a4eTHbIe €AUHUIIBI) IPH OYHOU (hopme 0OyUeHUs.

[Iporpamma paccunTana Ha H3y4€HHUE TUCIUILIMHBI B TEYCHHUE IBYX CEMECTPOB (IIEPBOTO U

IIECTOTO).
Pa3spenbl JMCUUILIMHBI M BU/bI 3aHATHH
Mopyis HasBanue moxymns Bcero, Yacos

akan. [Jlex MII3 [P KP
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qacax
1. [Ipeamer «Dusndeckas KyiabTypa U 18 2 6 9 1
cnopt». Mcropust ®KuC
2 OcHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0CHOBBI (GU3HYECKOM 18 2 6 1
KYJIBTYPHI M CIIOPTA 9
4 [IpodeccnonanpHO-TIPUKIIATHAS 18 2 6 9 1
¢bu3nyeckas KyJIbTypa U CIOPT
Bcero yaco 72 8P4 36 4
Mopyins Hassanue monyis Bcero, Yacos
actp. Jlek MII3  [IIPII | KP
gacax
1. [Ipenmer «Pusnueckas kynbTypau (13,5 1,5 4.5 6,75 0,75
cnopt». Uctopuss ®KuC
2 OCHOBBI 3JJ0pOBOTO 00pasa KU3HU 13,5 1,5 4.5 6,75 0,75
(30X)
3 buonornueckune ocHoBbI pusznueckor (13,5 1,5 4.5 6,75 0,75
KYJIBTYPHI ¥ CIIOPTa
4 [TpodeccuonanbHO-TIpUKIIATHAS 13,5 1,5 4.5 6,75 0,75
dbusnyecKas KyJIbTypa U CIIOPT
Bcero yacos 54 618 27 3

Kaxabiii Moay/ib IporpaMMbl HMeeT CTPYKTYPY:
- JICKIMH WJIN TEOPETHUYECKUMN pa3ae;
- MPaKTUYECKUI pa3fes, COCTOMT H3: METOJIUKO-NpakTHueckux 3aHatuil (MII3) u ydeGHO-
TPEHUPOBOYHBIX 3aHATUH (PO eCcCHOHATBLHO-TIPUKIIaIHAs Gu3nuecKkas moarotoska, [1I1PIT);
- KoHTpoabHBIH pa3aen (KP).

Teopernuecknii pazgen GopmupyeTr cucreMy HayYHO-IIPAKTHUECKUX W CHEIHAJIbHBIX
3HaHUHM, HEOOXOAMMBIX s TOHUMAHHS TPUPOAHBIX U  COLUAIBHBIX  IPOLECCOB
(GYHKIIMOHUPOBaHUS (PU3MUECKON KYJIbTYphl OOLIECTBA M JUYHOCTH, YMEHMSI UX aJalTUBHOTO
TBOPYECKOTO  MCIOJIb30BaHUs Ul  JIMYHOCTHOTO M NMPO(ECCHOHAIBHOTO  pa3BUTHS,
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3alluK 3/10pOBOT0 00pa3a *HU3HU MPH BBIIIOJHEHUU Y4EOHOMH,
npo¢ecCHOHATBLHON U COLMOKYIBTYPHOU JESITEeIbHOCTH.

MeTtoauko-npaKkTH4YecKHe 3aHATHA IIPEyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJI0OB H
croco60B (OpMUPOBaHUS Yy4EOHBIX, MPO(ECCHOHANBHBIX M XU3HEHHBIX YMEHUN U HaBBIKOB
cpeAcTBaMu (PU3UUECKOM KyIbTYpHhI U CIIOpTA.

Ha meToanko-npakTuyeckux 3aHsATUSIX yIeNIIeTcs BHUMaHuUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKU;

- BIUSHUIO (QU3NYECKUX YNpPaXHEHUH Ha (opMupoBaHHEe NPO(EeCcCHOHATBHBIX KauecTB
OyAylIero CrnenranyucTa v JMYHOCTH 3aHUMAIOIIErocs;

- BO3JCHCTBUIO CpeACTB (DU3MUECKOrO BOCIUTAHUS HA OCHOBHBbIE (DHM3MOJIOTMUYECKHE
CUCTEMBI Y 3BE€Hbs ONIOPHO-ABUTATEIBHOIO alllapaTa 3aHUMAIOLLETOCS;

- BOIIpOCaM IPOBECHHS COPEBHOBAHUM (IIpaBHJia COPEBHOBAHMI, cHCTEMa PO3bITPHILIEH,
orpeneneHue nodeauresnel, 000pya0BaHNE U MHBEHTAPb).

IIpodeccuonanbHO-NPUKJIAAHA MOATOTOBKA MPOBOAMUTCS C Y4eToM Oyaymien
npodeCCHOHATILHOM 1eATeTbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHbIE 3aHATHS 0a3upyroTCsd Ha MIHPOKOM HCHOJIb30BAaHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPEICTB
¢busznyeckoil  KyJabTyphbl, CHOPTHBHOW U  NPOPECCHOHATbHO-IPUKIATHON  (pusmueckoi
MOJATOTOBKH CTYJEHTOB.
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Koutpoabnblii paszaen. Kpurepuem ycmemHOCTH OCBOCHHUS Yy4eOHOTO Marepuaia
SBIISICTCSA OLIEHKA IPENoaBaTeNsi, YUYUTHIBAIOIIAS pecyIApHOCIb NOCeujeHUus 0013amenbHbIX
VuebOHbIX  3aHAmMULl, 3HAHUW TEOPETHYECKOro pasfiena MporpaMMbl U BBIIOJIHEHHE
YCTQHOBJICHHBIX HA JAHHBI CEMECTp KOHTPOJIBHBIX TecTOB oO0mel ¢usnyeckod u
TEOPETHYECKON MOATOTOBKU JUIsl OTACNIBHBIX TPYII Pa3jIuyHOW CHOPTUBHOW HAIIPaBIECHHOCTH,
BXOJIUT B MPAKTUYECKUE 3aHATUS.

4 O0bem yueOHOH TUCHMIINHBI

B B I Vi
Bunast yueOHoI paboThI 3QUETHBIX | aKaJeM. CEMECT | CEeMEeCT
€AMHUIIAX yacax p p
O01mas Tpy10eMKOCTh 2,0 12 1,0 1,0
AUCHUILIUHBI 110 Y4eOHOMY IIAHY 3.e]1. 3.e/1.
36 36
yac. yac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexmm (Jlek) 0,2 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,8 64 32 32
Bua koHTpOJIAA: 3aUeT / IK3aMeH 3auer 3ader 3ager
B I Vi
N B actp.
Bunasr yue6HOM paboThI 3a4eTHBIX qacax CEMECT | CeMecT
SIMHAIIAX p p
O0mast Tpy10eMKOCTh 2,0 54 1,0 1,0
AUCIHUTLTUHBI 0 Y4eOHOMY TUIAHY 3.e/l. 3.e/1.
27 27
yac. yac.
KonraktHas pa6ora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,2 6 3 3
[Tpaktueckue 3anstus (I13) 1,8 48 24 24
Buj koHTpOJIS: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTanus pado4eil nporpamMmsl Jucuunanabl «Marematuka» (b1.BS)

1. ey 1 3a0a4M TUCHUTINHBI

Heablo AMCHUIUIMHBI SBISETCS (OPMHUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSTUM, MHCIONBb3YEMbIX [JJIs1 IOCTPOEHMSI BaXHEHIIMX MaTeMaTHYeCKMX MoOJened, u
MaTEMaTHYECKUX METOJOB Ul OIIMCAHMSI PA3JIMYHBIX XMMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB.

2. TpeGoBanus K pe3yJbTaTaM OCBOEHUS AU CHHUIIIMHBI

N3yuenne Kypca MaTeMaTHKU MpH MOATOTOBKE OakalaBpoB 1o HampasieHuto 18.03.02
DHepro- W pecypcocOeperarmniie Mmporecchl B XHMHUYECKOW TEXHOJOTHHM, HepTeXuMuu u
OMOTEXHOJIOTHH CIIOCOOCTBYET MPHOOPETEHUIO CIIEAYIOIINX KOMIETSHIUI:

CIIOCOOHOCTh HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JHCHUUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTUYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTa IbHOT0 uccienoBanus (OITK-2).

B pesyabTare n3y4eHusi JMCUMILIMHBI CTYACHT 0JI7KEH::

3HaTh!:

- OCHOBBI g depeHIaTbEHOTO u HMHTETrpajbHOIO HCYHCIICHHUS,
nudepeHIaTbHBIX YPaBHCHUH;

- MaTeMaTHYeCcKue TEOpHUM U METOHbI, JIeKallMe B OCHOBE IOCTPOCHUS
MaTEMaTUYECKUX MOJEIIEH;

- OCHOBBI IPUMEHEHMS] MATEMAaTUYECKUX MOJIETIEN U METOJIOB.
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YMerh:

— BBIOMpATh MaTEMaTHYECKUE METO/Ibl, IPUTOAHbIE [l PELICHNsI KOHKPETHOH 3a/1a4H;

— WCHOJB30BATh MAaTEMaTHUECKUE TMOHATHSA, METOAbl M MOJEIU IS ONUCAHUSA
pas3INYHBIX IPOLIECCOB;

— BBUABJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, JIeXkKallie B OCHOBE KOHKPETHBIX
IPOLIECCOB;

— HCHOJB30BAaTh OCHOBHBIE METO/IbI CTATUCTHUYECKONW 00PaOOTKU JAHHBIX;

— MPHUMEHATh MaTEMAaTUYECKHE 3HAaHUS HAa MEKAUCIUIUIMHAPHOM YPOBHE.

Baagern:

— OCHOBaMH (pyHIaMEHTaJIbHBIX MaTEMaTHUECKUX TEOPUH U HABBIKAMH MCIIOJIb30BaHMS
MaTeMaTHYECKOTro anmnapara;

— METOJJaMH CTaTUCTHYECKOW 00paboTKu HHPOPMALIUH.

3. Kpartkoe cogep:xaHue JUCUMIIMHBI:

1 CEMECTP

BBenenue.

[Ipeamer u meroasl maTeMaTuku. OmnHcaHWe OCHOBHBIX pa3zesioB Kypca. [lpaBuna u
TpeOOBaHUs MPHU U3YYEHUH Kypca.

DJIeMeHTBI aJaredpsbl.

UucnoBble MHOXeCTBa, KoMIUlekcHble uucia. Onpegenurenu I w Il mopsnkos.
BekTopsl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUSA BEKTOPOB.
AHanuTHuecKas reoMeTpus: IpsMas Ha IUIocKocTH, Kpusble Il nmopsaka. Matpuusl: aeicTBus
HaJl MaTpPHIIaMH, IPUBEJCHUE K CTyleH4YaToMy BUAy U Buay ['aycca. Panr marpunel. OOparHas
marpunia. Teopema Kponekepa-Kanennu. Pemenune cuctem JMHEHHBIX —anreOpanyecKux
ypaBHeHH. CoOCTBeHHbIE UKcia U BeKTopbl. KBagpaTuunsie popMsl.

Dyukuus ogHoi nepemenHoi. Ilpenen pynkuuu. HenpepsiBHOCTHL pyHKIUH.

@Oynkius. Criocobs! 3ananust ¢yHkuuu. IIpenen ¢yHkuuum B Touke. OJHOCTOPOHHUE
npenensl. [Ipenensl Ha OeckoHedHOCTH. beckoHeuHO Manble U OeCKOHEYHO Oombine QyHKIUY,
X CBOMCTBAa M B3auMHas cBsA3b. CBolicTBa mnpenenoB. IlepBblii M BTOpOil 3ameyaTesbHbIE
npenensl. HempepslBHOCTH (QYHKIIMM B TOUYKE M Ha TpoMmexyTke. CBoilcTBa (QYyHKIWH,
HENpepbIBHBIX Ha OTpe3kax. TOUKK pa3peiBa GYHKIMU U UX KJIaCCH(PHUKAIIHA.

AnddepenuunanbHoe ucumncjieHne GyHKIUUN OJHON NepeMeHHOM.

IIponsBonHas (QyHKIUHM, €€ T'eOMETPUYEeCKUd M MexaHudeckui cmbica. [IpaBuia
mupdepennpoBanus. TaOnuma OCHOBHBIX MNpou3BOAHBIX. Juddepenuuan ¢yHkuuu, ero
OpUMEHEHHs K TNpUOIMKEHHBIM  BbIUMCIEHUSM. HBapuaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. [lpowsBognas cnoxuoit ¢ynkuuu. Huddepenuupyemocts (QyHKIUU:
olpesieieHne, TeopeMbl O CBA3M JU(PPEpEeHIUPYEMOCTH C  HENpPEepbIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOU3BOIHOI. OCHOBHBIE TeopeMbl TuddhepeHIanbHOro ucuucienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonmutans (packpbiTue HeomnpeneneHHocTen). IIpousBoanbie
BBICIIUX MOPsAKOB. JIOKanpHBIN 3kcTpeMyM QyHKIMU. HeobxonnMble U JOCTaTOUHbIE YCIOBUS
skcTpemyMa. IlpaBuno uccienoBaHus (yHKIMHM Ha MOHOTOHHOCTb M 3KCTpeMyM. [Ipu3Haku
BBIMYKJIOCTU U BOTHYTOCTH (yHKIMU. Touku nepernda. Heodxoaumoe 1 J0CTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIMH, HMX BHIBl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccieI0BaHus PYHKINN, TOCTPOEHUE UX IPaUKOB.

HNHaTerpajbHoe ucuncieHue GyHKIUN 0JHOM NepeMeHHOM.

[lepBoobpasznas ¢ynkuus. HeompeneneHnublii uHTErpanm u ero cpoiictBa. Tabmuia
OCHOBHBIX HHTETpaJIOB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHHUE,
WHTETPUPOBAHUE MOICTAHOBKOM, HHTETPUPOBaHUE MO YacTsAM. MHTerpupoBaHue palnoHalIbHbBIX
npobeit. MHTerpupoBaHue HEKOTOPHIX HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX (DYHKITUIL.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuil cMpici. CBOWCTBA ONPEEICHHOIO MHTETpaa.
®opmyna Hetorona-Jleiibuuna. Teopema o0 cpeaHeM 3HAYCHMM. 3aMeHa MEPEMEHHOH u
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WHTCTPUPOBAHUE 110 4YaCTSIM B ONpEACICHHOM uHTerpane. lIpuiaoxeHWs OnpeneneHHOro
MHTErpaja K BBIUMCICHUIO TUIOIMaAeh miuockux ¢uryp. IlonsTue HecoOCTBEHHBIX MHTETPAJIOB:
OIIpECIICHUs, CBOWCTBA, METObI BEIUUCIICHHUS.

2 CEMECTP

JAuddepennmanbioe ucHucieHue (YHKIMM HECKOJIbKUX IePeMEHHbIX. JJIeMeHTbI
TEeOpHUH IOJISL.

OyHKIMKM ABYX M 0OoJjiee MEPEMEHHBIX: ONpe/eieHue, o0JIacTh OIpelesIeHus, 00J1acTb
U3MEHEHHS, T€OMETpHUYEeCKas HMHTepIperanusi, JUHUM ypoBHA. IIpenen ¢yHkuum B TOUKe.
YactHble Mpou3BOJAHBIE (HAa NpuMepe (YHKIMH IBYX NepeMeHHbIX). JuddepeHnupyeMocts
(YHKINU HECKOJIBKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. [Tomnas
npou3BoaHas. [IpousBomnas crnoxxHoi (ynkmuu. [lomueiii nuddepennuan. HBapuaHTHOCTH
nonmHoro  guddepeHnmana.  AHATUTHUYECKWA  Npu3HAK  monHOro  auddepenimana.
Juddepenurpoanue (QyHKIUMM OAHOM M JABYX IEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
OPOM3BOJHBIE U TONHBIE Ju(depeHranbl BBICIINX TOPSIIKOB. TeopemMa O paBEHCTBE
CMEIIaHHbIX MPOU3BOAHBIX (U1 (PyHKIMM JBYX IHepeMeHHBIX). JIoKalabHbIE SKCTPEMYyMbI
(GYHKIMM JByX NEPEMEHHBIX: HEOOXOIMMOE M JIOCTaTOUYHOE YCJIOBHUS 3KCTpEeMyMa. Y CIIOBHBIN
IKcTpeMyM (MeToa MHokuTenel Jlarpanska). Haubosnblee 1 HauMeHblIee 3HaueHne GyHKINU B
3aMKHYTOM oOnactu. OcHOBHBIE MOHATUS Teopuu mousd. CkanspHoe nose. IloBepxHoctu u
auHuM ypoBHs. IIpomsBogHas 1o HampaBileHHIO. ['pagueHT CKaaspHOro IOJSI U €ro CBOWCTBA.
Bekropnoe none. JuBeprenmus nosst. Porop nomst. CBsizb MEXAy TPAIUEHTOM U MPOU3BOAHON
10 HaIIPaBJICHUIO.

KpaTnble uHTErpajibl.

JIBOMHON HHTErpan: ONpEACIIEHUE, €OMETPUUYECKUH CMBICH, CBOWCTBA. BplumciieHne
JIBOMHOTO MHTETpalia B JEKapTOBOM M IOJISIPHOM cucremax koopauHaT MHrterpan Ilyaccona.
TpoiiHOW MHTErpai: oNpeneacHue, reOMETPUUYECKUI CMBICII, CBOMCTBA. BpIuncieHne TPOWHOTO
uHTerpana. [Ipuioxkenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

KpuBosinHeiiHble 1 MTOBEPXHOCTHbIE HHTEIPAJIbI.

KpuBosmHelHHBI MHTETpa IO KOOPAMHATAM: OIIPEAEIICHHE, CBOMCTBA, BBIYMCIICHUE.
Pa6ota B cunoBom noze. @opmyna ['puna. KpuBonuHeiiHble HHTETrpaiibl, HE 3aBUCSIIUE OT MyTH
uHTerpupoBanus. [loTeHunanbHas QyHKIUMSA, MOTEeHIHAIbHOE noje. [IoHATHE MOBEPXHOCTHOTO
unTerpana. Ilorok Bekropa depes moBepxHocTh. Teopema ["aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

JAu¢pepenunanbHbie YypaBHEHHs NEPBOI0 MOPSAIKA.

JuddepeHunanbable  ypaBHEHUS: TOPSJIOK, pELIEHHE, TeopeMa CYIIECTBOBaHMUA U
€MHCTBEHHOCTH pemieHus. 3anaya Komm. YpaBHeHHs C pa3fensiollUMUCS MepEeMEHHBIMU.
OpnHoponuble muddepeHanbHble ypaBHeHUs. JIuHeilHble audQepeHnnanbHble ypaBHEHUS
NEPBOro MOPsAIKA. YpaBHEHHUS B MOJHBIX AU depennnanax. aTerpupyromumii MHOKNTENb.

JAu¢ppepenunaibHbie ypaBHEHH BTOPOro ¥ N-ro NOpsAaAKa.

JuddepennnanbHble ypaBHEHUsI BTOPOTO MOPSAKA, JONYCKalOINe TOHMKEHHUE TTOpsIIKa.
Jlunelinbsle qudQepeHnranbHble ypaBHEHUsT BTOporo nopsiaka. CpoiicTBa pemieHuil. JInneiinas
He3aBUCUMOCTh (QyHKIUH. Onpenenurens Bporckoro. CTpykTypa 0011ero peneHus JMHEHHOTO
muddepeHIMaIbHbe  YpaBHEHUS BTOpPOro mnopsaka. PyHaaMeHTalbHas CUCTEMa peIlleHUi.
Jluneitnble ogHOponHBIE MU GdepeHIInaIbHble YpaBHEHUSI BTOPOTO MOPSAJIKA C MOCTOSHHBIMHU
Kod(duureHTamMu: nocrpoeHue odmero pemenus. Meron Ditnepa. JIuHeliHble HEOTHOPOIHBIE
muddepeHIManbHbIe YpaBHEHUSI BTOPOTO MOPSIZIKA € MOCTOSHHBIMU K03 uirentamu. O01iee u
YaCcTHOE pPelIeHHs] HEOAHOPOIHBIX ypaBHeHUH. JIuHelHble quddepeHnnanbable ypaBHEHUS N-TO
MOpsJIKA: CBOMCTBA PEIICHUH, TEOPEMbl O CTPYKType OOILEro pemieHus, METOJ]| Bapualuu
noCcTOsAHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHHS N-TO MOpSAKAa € MOCTOSHHBIMU
kod(urmenTaMu. AITOPUTM TOCTPOCHUS OOIIETO PEIICHHMS.
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Cucrembl nnddepeHIHATbHBIX YPABHEHUI.

Cuctemsl nuddepeHIHaIbHbIX YpaBHEHUH MEPBOTO MOPSIKa: 00IIKe MOHITHSA, TeopemMa
CYLIECTBOBaHMSI U  EIMHCTBEHHOCTH  oOmiero  pemeHus.  CuctemMbl  JIMHEHHBIX
muddepeHnaIbHbIX YPaBHEHUH MEPBOTO MOPSIKA: MHTEIPUPOBAHHE METOJIOM HCKIIOUCHHS.
Cuctembl JTUHEHHBIX JaU(depeHIMaTbHBIX YpaBHEHUH IEPBOTO TMOPSAKA: CBOWCTBA PEUICHUH,
TEOPEMBI O CTPYKTYpEe OOILIEro peHIeHUs, METOJ BapUaIlH MOCTOSHHBIX. CHUCTEMBI JTMHEHHBIX
OIHOPOAHBIX ¥  HEOJHOPOAHBIX AU(QEpeHIUaNbHbBIX ypaBHEHUH €  MOCTOSHHBIMU
KodpduureHTaMu. OJNEMEHTHl TEOPUM YCTOWYMBOCTH. METOAbl UHUCIEHHOTO pELICHUs
nuddepeHIAIBHBIX YPaBHCHUM.

Yucnosbie 1 GyHKIMOHAIBbHBIE PSAbI.

UucnoBble psAIbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIMMBIi
IPU3HAK CXOAMMOCTH. ['apmonundeckuit paxn. Psanger HQupuxne. IlpusHaku cpaBHEHHsS pSIOB C
MOJIOKUTENbHBIMU uieHaMu. [IpusHak JlanamOepa. MHTerpanbHblil U paguKadbHbIA TPU3HAKU
Kommu. 3Hakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKonepeMEeHHbIE PSIIbl: MOHATHUS
aOCONIOTHOW M YCJIOBHOM CXOAMMOCTH, THpPU3HAK aOCONIOTHOW CXOJIUMOCTH, CBOWCTBa
a0COJIFOTHO U YCIIOBHO CXOMSIILIUXCSI PSAJIOB.

OYHKIMOHAIBHBIE PSI/IbI: OCHOBHBIE MOHATHUS, 0071acTh cXOAUMOCTH. CTETEHHBIE PSJIbI:
pamuyc, WHTEepBas, 00yiacTb cxomumocTh. CBOMCTBAa CTENEHHBIX psAAoB. Psaer Teitmopa wu
MaksopeHa: CBOWCTBa, YCJIOBHE CXOAMMOCTH psda K MCXOAHOM (YHKUMU, OCHOBHBIC
pasnoxenus. Pasnoxxenne GyHkuuu B psin MaxiopeHa C MOMOIIbI0 OCHOBHBIX Pa3iO)KEeHUI.
['maBHOe 3HaueHue (yHkuuu. DxBUBajIeHTHble ¢GyHKUUU. [Ipumenenue pspoB Teinopa u
MakJsiopeHa /1j1s1 BBIUMCIIEHUS [IPEIETIOB.

3akjro4eHue.

Hcmonnp30Banne MaTeMaTHISCKUX MCTOJ0B B HpaKTquCKOﬁ JACATCIIBHOCTH.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujtel y4eoHoii paboTsl 3ad4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
aK.yac aK.4ac aK.yac aK.yac
DD IR 15/540 5/180 41144 6/216
AUCHUTIHHBI 10 Y4eOHOMY IUIaHy
KonTaktHas padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[MpakTrueckue sansatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTerbHast padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
CamocTosiTeTbHOE U3YUYCHHUE 80 798 116
a3/1eJ0B JUCIUIIINHEI 77 275.8
KonTaxkTHasg caMoCTOSTEIbHAS ! 0.2 i 0.2 )
abota '
Bua xonTpoas: IK3aMeH- 3auer JK3aMeH-
JK3aMeH/3a4er 2172 1/36 1/36
IToAroToBKa K DK3aMeHy 35.6 - 35.6
KonTakTHas arrectanus 0.4 - 04
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Byl y4eoHoii padoTsI 3a4. en./ 3a4. en./ 3a4. en./ 3a4. ex./
acTp.uac acTp.uac acTp.gac acTp.gac
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DA OGS 15/405 5/135 4/108 6/162

AUCHMILIHHBI IO Y4eOHOMY IJIAHY

KonTaktHas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[TpakTHyeckue sausatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24

CamocrosiTeibHasi padora (CP): 7,7/207 2,23/60 2,23/60 3,24/87

CamMocTosATeIbHOE U3YUYEHHE 206.85 60 59 85 87

pa3/iesaoB AUCIUILUINHBI

KonrakTHas camocTosITeIbHAS 015 ) 015 i

pabora

Buja xkonrTpoas: IK3aMeH- JK3aMeH-

3auer

JK3aMeH/3a4eT 2/54 1/27 1/27

[ToaroToBKa K 3K3aMeHy 26.7 - 26.7

KoHTakTHas aTTecTanus 0.3 - 0.3

AHHOTanus padoueil nporpammsl Jucuunanibl « Undopmaruka» (b1.56)

1. Heap AucuMnaInHbl — GOPMUPOBAHHE y CTYJACHTOB YMEHHI U MPAKTHYECKUX HABBIKOB
paboThl B KauyeCTBE IOJIb30BATEIICH IEPCOHAIBHBIX KOMIIBIOTEPOB, pPa3padOTKH aJTrOPUTMOB
pCIHeHI/Iﬂ 3aaad, HpOFpaMMI/IpOBaHI/Iﬂ Ha aJII‘OpI/ITMI/I‘-ICCKOM SI3BIKE, I/ICHOJIB?;}UI cpeny
MIpOrpaMMHUPOBaHUs, IPUMEHEHHS YHCIICHHBIX METOJOB IS PEIICHUS MaTEMaTHYECKUX 3ajad,
paboThl ¢ MPOrPaMMHBIMH CPEJICTBAMU U UCIIOIB30BaHUs IHTEpHET-TEXHOJIOTHIA.

2. B pe3yabrare wu3ydYeHMs JAUCHUILVIMHBI O0y4YawIIuiicss 1O
0akajaBpHuaTa q0JI’KeH:

o0sagars ciaeaywmumu odmenpodeccnonanbubiMu (OIIK) komnereHuuaMn:

CIIOCOOHOCTBIO peIIaTh CTaHAAPTHHIE 3adaud TPO(ECCHOHATBLHON NEATeThHOCTH Ha
OCHOBe MH(OpPMAIIMOHHON 1 6ubIHOorpaduIecKoi KyabTyphl C IpUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTMM M C YYE€TOM OCHOBHBIX TpeOOBaHHMI HHGOPMAIIMOHHON
6e3omacHoctu (OITK-1);

3HaTh:

— TEXHHUYCCKHC U HpOl’”pElMMHBIG CpeI[CTBa peanmaunn I/IH(i)OpMaHI/IOHHI)IX TGXHOJ’IOFHfI;

— OCHOBHBIC aHFOpI/ITMI)I TUIIOBBIX YHCJIICHHBIX MCTOI0OB pCHIGHI/ISI MAaTEMATHYCCKUX
3a1ay;

— SI3BIK POTPAaMMUPOBAHUS;

— CTPYKTYPY JIOKaJbHBIX U II00ATBHBIX KOMIBIOTEPHBIX CETEH.

YMmeTh.:

— paboTaTh B KaueCTBE MOJIb30BATENs IEPCOHATLHOTO KOMITBIOTEDA,

— MHCIIOJIB30BAaTh YHUCJIICHHBIC MECTOABI IJIsI peHIeHI/ISI MaATEMATUYCCKUX 3aJa4,

— HCHOIL30BaTh  S3BIK W CUCTEMY  MNPOTPAaMMUPOBAHUA IS
poQ)eCCHOHANIBHBIX 33714,

— paboTaTh ¢ MPOrpaMMHBIMH CPEICTBAMHU.

Biaagern:

— MeToJaMuM Tioucka u oOMeHa wuHdopManueil B TMIOOATBHBIX U JIOKAIBHBIX
KOMHBI—OTepHBIX CETAX,

— TEXHMYECKHMMHU M MPOTPaMMHBIMU CPEACTBAMHU 3aIIUTHI HHGOPMAIMK npu padboTre C
KOMITbIOTEPHBIMH CUCTEMaMH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

nporpamme

perieHus
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BBenenue. Ilpenver u 3amaum uHopmaTuku. KpaTkue uCTOpUUYECKHE CBEICHHS.
Onucanune OCHOBHBIX pa3fesioB Kypca. CTpyKTypa Kypca U IIpaBHla PEUTUHIOBON CUCTEMBI.

Moayas 1. AnmapatHoe #W NpPOrpaMMHoe o0ecledyeHHe IEPCOHATbHBIX
KOMIIbIOTEPOB.

Bunet kiaccupukanuu kommeiorepoB. KomupoBanue wuHpopmanuu. ArmnmnapaTHo-
TEXHUYECKoe obecreueHue. ApPXUTEKTypa COBPEMEHHBIX IE€PCOHAIBHBIX KOMIIBIOTEPOB.
OyHKIUK oneparmoHHbIX cucteM. ObecnieueHue uHTepdeiica monp3oBaTens. ABTOMaTHICCKUN
3amyck. Opranuzanusi U oOciayxkuBaHue (HailioBOW CTPYKTYphl. YNpaBiIeHHE YCTaHOBKOW,
UCIIOJIHEHUEM U yJAJ€HUEM I[PUJIIOKEHUH. YTpPABIEHHE  annapaTHO-NMPOrPaMMHBIMU
uHTepdeiicamu komipiorepa. OCHOBHBIE CPENICTBA OOCTYKHUBAHUS KOMITBIOTEPA.

Omneparnmonnass cucrema Windows. OcobGeHHOCTH pabOThl B OQHCHBIX MPHIOKCHHUIX
Word, Excel, Access.

MoayJb 2. AIrOpuTMBI U 3JIEMEHTAPHOE IPOrPaAaMMHIPOBaHHUeE.

Tunel anroputMoB. MOAYIBHBIM NPUHLUI IIOCTPOCHUS AITOPUTMOB M IIPOIPAMM.
ba3oBble anropuTMuueckue KOHCTPYKIUU (clieJ0BaHKE, BETBICHNE, TIOBTOPEHHUE).

SI3BIKHM TTPOrpaMMHPOBAHUST BBICOKOTO ypoBHs. Kitaccudukamms, CTpyKTypa U CriocoObl
ONUCaHUsl A3BIKOB MPOrpaMMUPOBaHUA. DJIEMEHTHI si3blka. [lepemenHble. Tumbl nepeMeHHbIX.
Apudmernueckue u noruueckue onepanuu. [Ipuopurers! onepauuii. [IpuBenenne Tunos.

YropaBnsomuye CTPYKTYphl f3bIKa. YCJIOBHBIM omepartop (TOJHBIA W HEMOJHBIN).
Omneparopsl nukia. Onepatopsl NpepbIBaHUS.

MaccuBbl. ®opmar onucaHus wmaccuBa. OJHOMEpPHbIE W MHOTOMEPHBIE MAacCHUBBI.
Crpoxku.

[IporpamMmMupoBaHu€ THUIIOBBIX AJNTOPUTMOB BbIYMCICHUH. OpraHuzanus LUKIa C
HECKOJIbKUMH  OJHOBPEMEHHO M3MEHSIOUMMUCS IapamMeTpaMu. BblunciieHue CcymMMmbl U
npousBeneHus. Haxoxaenwe HauOonblIero M HaWMMEHbIIEro 3HaueHui. lcmonb3oBaHue
BJIO’KEHHBIX LIMKJIOB.

Oyukuuu. Omnpenenenue ¢GyHkiuu. Bapuantel ¢ynknuii. OOpamenve kK (yHKIUU.
[lepenaya apryMeHTOB B (DYHKIIHIO.

Crpyxtypsl. IlpaBuna omucanust cTpykTypbl. OOpaiieHHe K MOJSM CTPYKTYPHOM
BeIMUMHBI. [IpuMephl HCTIoNb30BaHUsI CTPYKTYD.

@aiinoBelii TUN naHHbIX. DalinoBBId BBOJ/BBIBOA HH(DOPMAIIHH.

Moayasb 3. UncjieHHBbIE MeTOABI.

Mertoabl pelieHus HEeTMHEWHBIX anreOpauyecKuX YpaBHEHUH. AJNTOPUTMBI METOMOB:
MIOJIOBUHHOTO JIEJIEHNUS, IPOCTHIX UTEpaluii, kacaTenbHbIX (HploTOHA), XOpI.

Metoabl pemeHusl CUCTeM JMHEHHBIX alreOpanyeckux ypaBHEHHH. AJITOPUTM MeEToja
["aycca. Anroputm utepanoHHoro Meroaa ["aycca-3eriaens.

Mopnyasb 4. UHTEepHET-TeXHOJIOTHH.

Kowmnerorepasie cetu. OCHOBHBIE TMOHSTHS KOMIIBIOTEPHBIX ceTeil. CTpyKTypa
JIOKAJIbHBIX U TJ00aJbHBIX KOMIBIOTEPHBIX CETEH.

WNutepuer. OcHoBHble noHATUS. [IpoTokonsl. CiyxObl MHTEepHETa. MeToapl moucka u
oOmMeHa wuH(popMmamueil B rnobambHBIX ceTsax. [Iporpammuoe obecredenue is paboThl B
Wnrepuere. Buasl nocryna k Uutepuery. OcHOBBI MHGOPMAIIMOHHON 0€30MacHOCTH. 3aliuTa
OT  YJANEHHOTO  aJMUHUCTPUPOBAHMS,  KOMIBIOTEPHBIX  BUPYcOB. CHMMETPUYHOE,
HEeCUMMeETpUu4HOe mudpoBaHue nHGopManuu. IAEKTpOHHAS UPPOBas MOAIHUCH.

4. O0beM y4eOHOI JUCUHMIIIIMHbI

B 3au€rnbix | B akanmem.
Bunpr yueGHO# paboThI eIUHUIIAX qacax
O0mas TPy1I0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konrakthas paoora (KP): 1,33 48
Jlexumu (Jlek)
JlaGoparopusie 3ansTus (JI3) 1,33 48
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CamocrosiTesibHas padora (CP): 1,67 60
Bua KoHTpOJIsA: 32a4€T / IK3aMeH - 3auér
B 3auétnbix | B actponom.

Bunst yaeOHoI paboTh eAMHUIIAX yacax
O01asi TPY10€MKOCTh TMCHUILIMHBI 0 Y4eOHOMY IJIAHY g 81
KonraktHas patdora (KP): 1,33 36
Jlexumu (Jlek)
JlabopaTopnsie 3ansartust (JI3) 1,33 36
CamocrositesbHas padora (CP): 1,67 45
Bua KoHTpOJIsA: 32a4€T / IK3aMeH - 3auér

AHHOTanus padoueil nporpamMmsl JucuuIIMHEbI «@u3zuka» (b.1 B.7)

1. Hean u 3aga4m JUCHHUILIHHBI
Henbi0 AUCHMIUIMHBI SBISETCS NPUOOPETEHUE CTYACHTaMU 3HAHWHA [0 OCHOBHBIM
paznenaM (GU3UKU U YMEHUIO IPUMEHSTh UX B IPYTHX €CTECTBCHHOHAYYHBIX JUCIMILINHAX.

OCHOBHBIMH 32Ja4aMM JMCHHILUIMHBI, pEIIEHHUE KOTOPBIX 00ECeynBaeT JOCTUKEHUE
eI, SABISIOTCS: (popMUpOBaHHME MPEACTABICHUN 00 OCHOBHBIX (DM3MUYECKHX 3aKOHAX MPHUPOIBI
U METOJIaX TEOPETUYECKUX MCCIEIOBAHUN pa3IMuyHBbIX (DU3MUYECKUX SBIECHUH, a TakXe JaTb
IIPEJICTABICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOaX UCCIIEI0BAHUS.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMiCH 1O @porpamme
0akajiaBpuaTa J10JI/KeH:

o0sagars ciaeaywmumu odmenpodeccnonanbabiMu (OIIK) komnereHuuaMM:

CrocoOHOCTh  MCHOJB30BATh OCHOBHBIE 3aKOHBI (U3UKH B  NPOPECCHOHATHHON
NeSITEeIbHOCTH, TNPUMEHATh METOJbl MaTeMaTHYeCKOro aHaliW3a M MOJCIIMPOBAHMS,
TEOPETHYECKOT0 U dKCIIepUMeHTaNIbHOTO Hccienoanus. (OI1K-2);

CrocoOHOCTh  MCHOJB30BAaTh  €CTECTBEHHOHAYYHbIE  3aKOHBI Ul  MTOHUMaHUS
OKpyXaromiero mupa u siieanit mpupo;psl. (OI1K-3).

B pesyabTare ndy4eHust JMCUMIIMHBI CTYACHT J0JI7KEH::

3HaTh:

- (u3nMYecKkre OCHOBBI MEXaHUKH, (PU3MKH KoyJeOaHMH M BOJH, JJIEKTPUYECTBA H
MarHeTusma, 3JEKTPOJUHAMMKHU, CTATUCTUYECKOW (U3UKM U TEPMOJMHAMHUKH, KBaHTOBOM
bu3uKy;

- cMbIcT (yHAAMEHTalIbHBIX (DU3MUECKUX 3aKOHOB, IMPHUHIMIIOB M IOCTYJIATOB; HX
(GOpMYIHPOBKH U TPaHUILIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOIO Kpyra (pU3HUECKUX sBJIEHUN ¢ (yHIaMEHTAJIbHBIMHU MPUHIUIAMU U
3aKOHaMH (PU3HKH;

- OCHOBHBIE METO/bI PELIECHUS 3aa4 110 OIMCAHUIO (PU3NUYECKUX SBJICHUM;

- METOIbl 00PabOTKHU pe3ybTaTOB (PU3NYECKOTO SKCIIEPUMEHTA.

Ymersn:

-IPUMEHSATH TEOPETUUECKNE 3HAHUS U SKCIIEPUMEHTAIIBHBIE METO/IbI HCCIIEA0BAHUS IIPU
pelnieHnu npodecCUOHaIbHBIX 33/1a4;

-[IPOBOJIUTH PACUEThI, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOTO JeaTh 000CHOBAaHHbBIE
BBIBOJIBI;

- QHAJIM3MPOBATh PE3yAbTAaThl HAOIIOJCHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKU;

- OTIPENIENATh XapakTep PU3NUECKUX MPOLECCOB M0 KOMILIEKCY SKCIIEPUMEHTAIbHON
uH(pOpMalMy IpY MOMOIIH rpauKOB, TAOJIUI U ypaBHEHHI;

- IPEJCTABIATh 00pabOTaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO HHPOPMALIUIO B
YCTHOM M MHUCbMEHHOM (popMe, B TOM UHUCIIE C UCIIOJIB30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
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TEXHOJIOTUH.
Baaners.:
- HaBBIKAMH PabOTHI C IUPOKUM KPYTOM (PU3UUECKUX MPHOOPOB B 000PYA0BaHNS;
- HaBbIKaMH 000CHOBAHHMSI CBOMX CY)KJICHHH U BBIOOpa METOa UCCIICIOBAHUS;

3. Kpartkoe cogep:xaHue JUCUMIJIMHBI:

BBeaenue

[Ipenmer duszuku. MeToap!l pU3NUECKOro HUCCIEIOBAHUS: ONBIT, TUIIOTE3a, IKCIIEPUMEHT,
Teopusl.

Paznen 1. PusnuecKkue OCHOBBI MEXaHUKH.

1.1. TIlpeamer ¢u3uku. MeToapl (QHU3MUECKOTO MCCIECIOBAaHMUA: OIBIT, TUIOTE3a,
JKcnepuMmeHT, Tteopus. lIIpenmer kuHemaruku. IlepemernieHue, CKOPOCTb, YCKOpPEHHE.
Kunemarndeckue XapakTepUCTUKU BPAIIATEIbHOIO JBUKECHHUSL.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOrO TATOTEHUSA. 3aKOH BCEMHUPHOI'O TATOTEHUSI.
JIBr>keHue Tena nepeMeHHoM Macchl. Y paBHeHus Memepckoro. @opmyna [{uonkosckoro.

1.3. Yopyruii u Heynpyruii yaapsl mapoB. MOMEHT MHEPLMH MaTepUATbHON TOYKH U
TBEP/OrO Tela.

1.4. Kunematuka rapmonHudeckux kojeOanui. JuddepenuuanbHoe ypaBHEHHE
rapMoHH4ecKux kosiebanuil. [loHaTue o 3aTyxaromux U BBIHYKJIEHHBIX KojebaHusx. BoaHoBoe
JBUXKEHHE. BOIHBI IPOAOIbHBIE U MONIEPEYHBIE.

Paspnen 2. OCHOBBI MOJIEKYJISAPHOM (PU3HKH.

2.1. DneMeHThl TEpPMOAMHAMHKM M (PU3MUECKOM KUHETHKU. VjieanbHbI ras.
Pacnipenenenne bonbiiMana m ero oOmiedusudeckuid cMbici. PeanbHblil ras. YpaBHenue Ban-
nep-Baainbca.

2.2. Tepmonunamuyeckuit wmetonq B ¢usuke. PaBHOBecHble cocTosiHHs. Hauana
TepMOAUHAMUKU. [IUKIbI. DHTPONUS U €€ CTATUCTUYECKOE TOJIKOBAaHUE.

2.3. Slenenue mnepenoca. duddysus. 3akon duka. TemnonpoBoaHocts. 3akoH Dypee.
Buytpennee Tpenue (Bsi3kocTh). 3akoH HbroToHa.

Pa3nes 3. DiIeKTPOCTATHKA M NOCTOSTHHBIN 3JIEKTPHYECKHUI TOK.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumons. JudnekTpuku B
IIEKTPOCTATUYECKOM I10J1€

Pasnen 4. DiekTpoMarueTusm.

4.1. 3akon Amnepa. 3akoH bruo-Casapa-Jlamnaca. Cuna Jlopenua.

4.2. MarHeTuku. DNeKTpOMarHuTHasi HHAYKIUs. Y paBHeHue MakcBena.

Pa3pea 5. Onruka.

5.1. UnTepdepentus BonH. Judpakuus BonH. [Tonspuszaius BoH.

5.2. TennoBoe uznydenue. 3akoH Kupxroga. ['unoresa Ilnanka. KBantoBoe 00bsicHeHHe
TeryioBoro usnyuenus. I dext Kommnrona.

5.3. SAnepnas mogens atoMa. Iloctynarer bopa. Atom Bonopona o bopy.

Pa3nes 6. DiieMeHTHI KBAHTOBOW pU3NKH.

6.1. Tunore3a ne bpoiina. BonHoBoe ypaBHeHue IllpenuHrepa g cTaMOHApPHBIX
cocrosgauil. OnbITel LTepHa-I epnaxa.

6.2. MHuorosnekTpoHHslii arom. Oddext 3eemana. [Ipunuun Ilaynu. KBanToBbIE
cTaTucThyeckue pacnpeneneHus boze-OitHimrelina 1 ®epmu-/Iupaxa. @oHonbl. 3akons! Jlebas
1 DUHIITENWHA.

4. O0beM y4eOHOH JUCHHILIMHBI

Bcero 2 cemectp | 3 cemecTp

Bujbl yueoHoii padoTs 3ay. ef./ 3ay. ef./ 3ay4. ex./

aK.yac aK.gyac aK.yac
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Oomas TPYAOEMKOCTH
AMCUMILIHHLL O yeOHOMY 10/360 | 3,95/144 | 6,05/216
IJIAHY ’ ’
Konrakrnas pa6ora (KP): 3,6/128 1,35/48 2,25/80
Jlexuuu (Jlek) 1,35/48 0,45/16 0,9/32
JlaboparopHsie sanstust (JIad) 0,9/32 0,45/16 0,45/16
(rll%’;)“““ec““e SATTA 1,35/48 | 045/16 | 0,9/32
CamocrositeibHas padora (CP): 4.4/160 1,6/60 2.8/100
Bua xonTpoas: 2172 JIK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
Bcero | 2 cemectp | 3 cemecTp
Bujtp1 yuedHoii paboTet 3a4. en./ | 3a4. em./ 3a4. e./
acTp.yac| acTp.yac acTp.yac
Oomasn TPYA0EMKOCTH JUCHUIIUHBI M0
yueonomy naany 10/270 | 3,95/108 | 6,05/162
KonrakuTas padora (KP): 3,6/96 1,35/36 2,25/60
Jlexiuu (Jlex) 1,35/36 | 0,45/12 0,9/24
JlaboparopHsie 3austust (J1a) 0,9/24 0,45/12 0,45/12
[paxTuueckue 3anstus (113) 1.35/36 045/12 09/24
CamocrosTenbHas padora (CP): 4.4/120 16/45 2.8/75
Bua xonTpoJs: 2/54 JK3aMeH- | JK3aMeH-
IK3aMeH/3a4eT 1/27 1/27

AHHOTanus padoyel NporpaMmMbl JMCHHUILIMHBI «O01Ias 1 HeOPraHu4ecKasi XUMHS»
(b1.68)

1. Ieu ¥ 321244 AU CHUTIHHBI

Lenp QUCHMIUIMHBI COCTOUT B NMPUOOPETEHHE 3HAHUN U KOMIIETEHIUH, (OpMHUPOBaAHUU
COBPEMEHHBIX IpE/ICTaBICHUI B 00J1aCTH TEOPETUYECKMX OCHOB XMMMU M XMMHHU 3JIEMEHTOB.
Onupasicb Ha TOJNY4YEHHblEe B CpeJHEH IIKoJe XMMHWYECKHWe 3HaHus, Iporpamma
npeaycMaTpuBaeT JaajibHelilee yriyOieHue 3HaHMH B 00jgacTH oOIIed M HeopraHuYecKou
XUMUH.

2. B pe3yabTare U3y4YeHHUs] TUCHMILIMHBI CTYAEHT A0JIZKEH

Obnadams CIEYIOUTUMA KOMITETCHIIUSMU:

— CHOCOOHOCTBIO HCHOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AMCLUIUIMH B
npodecCuOHANbHOM  AESITENTbHOCTH, MPUMEHSATh METOAbl MaTeMaTHUYecKOro aHaiu3a |
MOZICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OI1K-2);

- CIIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE E€CTECTBEHHOHAYUYHBIE 3aKOHBI
NOHUMaHHsI OKpY Karouiero Mupa u sisnernit npupoasl (OI1K-3).

B pe3ynbrare u3yueHus: AMCUMILIUHBI CTYIEHT JTOJIKEH:

3HaTh!:

— 3JIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPUU XMMHUYECKOM CBSI3U B COEIMHEHUSAX Pa3HbIX TUIIOB, CTPOEHUE BEILIECTBA
B KOHJICHCUPOBaHHOM COCTOSIHUM;

JJIA
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— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHMUSI XMMHUYECKHX IPOLIECCOB U XAPAKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS,

— METO/1bl ONMCAHUSI XMMUYECKUX PAaBHOBECHI B paCTBOpax 3JEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAVHALMOHHBIX COCINHECHUN;

— XMMHMYECKHE CBOWCTBA 3JEMEHTOB PA3JIMYHBIX T'PYHI MEPUOANYECKON CHUCTEMBI U UX
BaXHEHITNX COCTUHCHUM;

Ymern:

— BBINOJHATh OCHOBHBIE XHMHYECKHUE OIEPALMU, ONPEACISATh TEPMOAUHAMUYECKHUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLNN U PAaBHOBECHBIE KOHIEHTPAIMH BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XUMHUYECKUE 3aKOHbI, TEPMOJMHAMUYECKUE CIPABOYHBIE
JTaHHbIE JJIs peleHus NpopecCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHHUE Pa3UYHBIX (DAKTOPOB HA pPABHOBECHE B XUMHUYECKUX
peakuusx;

Biaagern:

— TEOPETUYECKHMMH METOJAMM OIMCAHMS CBOMCTB IMPOCTBIX M CJIOKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOCHHMSI HMX aTOMOB M IIOJIOKEHUS B MEPUOJUYECKON CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DOKCHEPUMEHTAIBHBIMU METOJIaMU OTPEJCICHUSI HEKOTOPBIX (PU3UKO-XUMHUYECKUX
CBOMCTB HEOPTraHUYECKUX COCAMHEHUM.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

CrpoeHue aTOMOB U NEPUOIUUECKHI 3aKOH.

BonHoBbie cBoiicTBa MaTepHabHBIX 00BEKTOB. YpaBHeHnue ne bpoiuts. CooTHomeHue
HeomnpeaeneHHoctel ['elizenOepra. [lonsaTue o kBaHTOBOI MexaHuke u ypaBHeHuu Llpenunrepa.

CoBpemenHas (HOpMyYITHPOBKA TIEPUOJAMUYECKOTO 3aKkoHa. [lepmoaudeckas cucrema u ee
CBA3b CO CTPOCHHEM aTOMOB. 3arojHEHHE SJEKTPOHHBIX CJIOEB M O0O0JOYEeK aTOMOB B
nepuoanueckor cucreme snemeHtoB .M. MenneneeBa. Crenenu okucieHus. Baxueimme
OKHCIIUTENN U BOCCTaHOBUTENU. BakHeilline cxembl NMpeBpalIeHUsl BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSX.

XHUMUYeCKas CBSI3b U CTPOCHUE MOJIEKYII.

KoBaneHTHas CBsA3b, OCHOBHBIC IOJIOKEHUS METOJa BAJICHTHBIX CBs3eil. PaccMoTpeHune
CXeM TepeKpBhIBaHUS aTOMHBIX OopOHTaneil mpu oOpa3oBaHUM CBsA3eil B Mosekynax. OCHOBHbIE
MOJIOXKEHUST MeToa MoJieKyIsipHbIX opouTaneit (MO JIKAO). Obmue cBeneHnst 0 KOMIUIEKCHBIX
COEMHEHUAX, UX CTPOCHHE. MEXKMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIpHAs BOJAOPOIHAsI CBS3b.
HonHast cBsI3b KaK MNpeAeNbHbIM cioyyall KOBaJIEHTHOM cBsi3u. OOume npeacTaBleHus o
MEKMOJIEKYJSIPHOM ~ B3aUMOJEHCTBUU: OPUEHTALIMOHHOE, WHAYKLIHMOHHOE, JIUCIIEPCHOHHOE
B3aWMO/JICHCTBUA.

DHepreTuka peakliuii U XMuMUYECKOe pAaBHOBECHE.

[TonsTHEe O XUMHUYECKOH TEPMOJUHAMHKE, TEPMOJUHAMHYECKUE (DYHKIIMH COCTOSHHS
(xapakTepuctuyeckue (GyHKIUH). XHUMHUYECKOe paBHOBecue. VICTUHHOE H  Kaxylieecs
paBHOBecHs. KoHCTaHTa XMMHYECKOTO paBHOBECHS. DJIEKTPOXMMHUYECKHE TPOIECCHI, TOHATHE
00 SNEKTPOJHBIX MOTEHIMANaX. DJIEKTPOABIDKYIIAs CHJIAa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii U KpUTEPUN CaMOIIPOU3BOIBLHOTO MPOTEKAHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax

[Ipomeccrl, compoBOXkmaroIue  OOpa3oBaHWE  KUAKAX  HWCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLUMUPOBAHHBIE AIIEKTPOJUTHI.
Crenenp auccounuanuu. KoHcTaHTa nucconuanvu. PaBHOBecHe B CHCTEME, COCTOAIICH U3
HACBILIEHHOTO PacTBOPA MaJOPACTBOPUMOTrO JJIEKTPOJIMTA M €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMILUIEKCHBIX CO€MHEHUI. PaBHOBECHE THCCOLMAIIMNA BOJbI, MOHHOE MPOU3BEACHUE
BO/JIbI M €r0 3aBUCUMOCTB OT Temmneparypsl. lllkana pH. I'maponus comnen.

CKopocThb peakiuii U KaTtaius.

[lonsstue o xumuyeckoil kuHeTuke. OAHOCTAIUUHBIE M CJIOXKHBIE PEAKIHUHU. 3aKOH
JIerlcTByromux Macc. KoHCTaHTa CKOpoCTH peakiuu. MOJIEKYISIPHOCTh M MOPSIOK PEAKIIHH.
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3aBUCUMOCTh CKOPOCTH PEAKUMU OT TEMIEPATyphl; SHTAJIbIUSA aKTUBALMHU. ['OMOreHHBIN WU
TeTEPOreHHBIN KaTaJIu3.

XuMus S- v P- 3JIEMEHTOB

Bonopoa-nepBelil 3JIEMEHT NMEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoandecko CUCTEMbI. 3aKOHOMEPHOCTH B W3MEHEHUH
AJIGKTPOHHBIX KOH(PUTYpAllMid, BEIMYMH PAIUYCOB, JJICKTPOOTPUIATEILHOCTH W DSHEPTUU
WOHU3ALMM aTOMOB. TUIIMYHBIE CTENIEHU OKHUCIICHHUS. XMMHUUYECKHE CBOMCTBA IPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHHHM M CBOWCTBAaX OCHOBHBIX THUIIOB coeauHeHui. [Ipupoxansie
COEIMHEHMS, TIOJIyYEHHUE U IPUMEHEHHUE.

Xumus d- u f- anemeHTOB

OnemeHThl 3-12 rpynn NepUOIUYECKOM CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AIIEKTPOHHBIX KOH(PHUTYpaAIUi, BETUYUH PATUyCOB, JHEPTHH HOHU3AIINH, XaPAKTEPHBIX CTENeHEH
OKHCJICHUsI, KOOPAMHALIMOHHBIX 4HCell aTroMoB. llpuponHble coeauHEHUs, MOIYy4YEeHUE U
COIIOCTaBJICHUE (PU3UYECKUX U XMUMHUYECKHUX CBOIMCTB MPOCTHIX BemecTB. CTpoeHUE U CBOWMCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHToB.

4. O0beM y4eOHOMH JUCIHIJIMHBI

Bcero 1 cemectp 2 cemecTp
Bunasr yue6HOM paboThI Bzau. | B akan. B3au. | Bakag. | B3au. | B akan.
el gacax el gacax el gacax
R 12 432 7 252 5 180
JUCUMILIMHBI 110 Y4e0HOMY IJIAHY
Konraktnas pa6ora (KP): 4,44 160 2,67 96 1,77 64
Jlexunu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32 0,89 32
JlaGopaTtopHsie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesabHasi padora (CP) 5,56 200 3,33 120 2,23 80
CamMocTosATenbHOe U3y4YeHHE 5,56 200 3,33 120 223 80
pa3ienoB AUCITUTUTMHBI
Bua KoHTpoOJIs: IK3aMeH 72 36 36
[ToaroToBka K 3K3aMeHy 2 71.2 1 35.6 1 35.6
KonTakTHas arrecramus 0.8 04 04
Bcero 1 cemectp 2 ceMecTp
Bunpsl yaeOHOM paboThI B3auy. | Bacrp. | B3au. | Bactp. | B3au. | Bacrp.
el gacax el gacax el gacax
(DL WAL 12 324 7 189 5 135
AUCIHUIIJIMHBI 110 y‘leﬁHOMy IJIaHy
Kounrakthas pa6ora (KP): 4.44 120 2,67 72 1,77 48
Jlexunu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaxtuueckue 3ausatus (I13) 0,89 42 0,89 24
Jla6opaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrositensHas padora (CP) 5,56 150 3,33 90 2,23 60
CamocTosiTeTbHOE U3YUEHUE 5,56 150 3,33 90 223 60
pa3/ieJIOB TUCIUTLUTMHBI
Buj KOHTpOJIsI: IK3aMeH 54 27 27
IToaroroBka Kk sK3aMeHy 2 1 26.7 1 26.7
KoHTakTHas aTTecTanus 0.3 0.3
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AHHOTanus padoyeil mporpaMmmsl JUCHUUIIMHBI «Oprannyeckas xumus» (b1.59)
1. Heap (ucuUMMIMHBI — TPHOOPETEHUE CTYJICHTAMH 3HAHUN O CTPOCHUH OPTaHUYECKUX
COCIMHEHUIN, OCHOBHBIX XHMHUYECKHUX CBOWCTBAaX pa3IMYHBIX KJIACCOB OPraHMYECKUX
COEIMHEHUI U METO/1aX UX IOJYyYEHHs], KaK IIPOMBILUIEHHBIX, TaK U JJA0OPaTOPHbIX.

2. B pe3yabTare H3y4yeHUs! AUCHUILIMHBI CTYACHT /I0JIKEeH

Obnaoams cnepyrommmu o0mekynbTypabiMu (OK) u obmenpodeccnoHambHBIMU
komrereHnusamu (OITK):

- CIOCOOHOCTBIO paboOTaTh B KOJUICKTUBE, TOJEPAHTHO BOCIPUHUMATH COLIMATIbHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KYIbTypHbIe pasnuuns (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aliu u camoobpaszosanuto (OK-7);

- CHOCOOHOCTBIO  HCMOJb30BaTh OCHOBHBIE 3aKOHBl  €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B MPO(ECCHOHATBHON JAEATEIbHOCTH, MPUMEHITh METOJbl MaTeMaTHYeCKOTro
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTabHOTO uccinenoanus (OIK-

2);

- CIIOCOOHOCTHIO HCIOJIB30BAaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
NOHUMaHHUsI OKpYKaroiero Mupa u sisnernit npupoas (OI1K-3).

3HaTh!:

— TEOPETUUYECKUE OCHOBBI CTPOEHHS M CBOMCTB Pa3IMYHbBIX KJIACCOB OPraHUYECKHUX
COCJIMHEHM;

— CIIOCOOBI TIOTYYEHHUSI U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMYECKHX
COCJIMHEHM;

— OCHOBHbBIE MEXAHU3MbI IPOTEKAHUS OPraHUUYECKUX PEAKLIU;

Ymers:

— IPUMEHATHh TEOPETUYECKHE 3HAHUS JI1 CHUHTE3a OPraHUYeCKUX COEIMHEHUI
Pa3IMYHBIX KJIACCOB;

— aQHAJIM3UPOBaTh M MPEICKa3bIBaTh PEAKIMOHHBIE CBOWCTBA OpPraHUYECKHUX
COCJIMHEHM;

— COCTaBJISITh CXEMbl CHHTE3a OPraHUYECKUX COEAMHEHUH, 3aJaHHOT'O CTPOCHHUS;

Biaajgern:

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKALUU OPTraHUYECKUX COETUHEHUM;

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMU B OPTaHUYECKON XUMUU;

— HaBbIKAMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB MOJYYEHUS OpPraHUYEeCKHX
BELIECTB.

3. Kparkoe coaep:kanue JUCHUNIHHBI

Homenknarypa oOpraHvM4eckux CoequHEHMH. Teopuss XMMHYECKOTO CTPOCHHS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHo#l cBsa3u. Dopmynsl Jlprouca.
dopmanbHbIl 3apsaa. OpdexTsl 3amectuteneil. IIpomexyTouHble COEIMHEHHS M YaCTHUIIbI
OpraHMYECKUX peakUMsX. OHepreTudeckas JauarpamMma peakiuu. MexaHu3M peaklMu.
Crepeonsomepus, ee BUIbl 1 0003HAUEHUS.

Anudaruueckue coenuHeHus. HaceimenHsle W HeHachllieHHble YB.  Ankassl,
[IUKIIOANIKAHbI, aJKEHBI, AJIKWUHBI, TOJMUEHBl (AMEHBbI). B KaxxaoMm Kiacce paccMaTpHUBAIOTCS
CIeyIoIlMe pa3zieibl: M30Mepus, HOMEHKJIaTypa, (U3MYecKue M XHMHUYECKHE CBOMCTBA,
CrocoObl MOMy4YeHHsl. MeXaHU3Mbl peakifii. JHepreTudeckas JuarpaMmma peaxiuii.

Apomatudeckue coeunenus. Teopun apomarnyHocTu. CoenuHeHs] OEH30IBHOTO psiia.

Nzomepus. Homenknarypa. CrnocoObl monydeHHs. XUMHYECKHE CBOMCTBa. BrusHue
3aMecTuTeneld B OEH30JIbHOM KOJIbIIE HA HAIpPaBJIEHUE U CKOPOCTh PEAKIUIl AJIEKTPOPHUILHOTO
3aMelLEHUs.

4. O0beM yueOHO TUCUUIIMHBI

O0beM

B 3ageTHBIX B axkamemMmuecknx

Bun yuebHoit paboTbl
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eIMHULIAX qacax
OO0masi Tpy10eMKOCTb M CHUILIHHBI 3 108
1o y4eOHOMY IJIAHY
Kounrakthas pa6ora (KP): 1.3 48
Jlexumu (Jlek) 0.4 16
[Tpaktuueckue 3ansatus (I113) 0.9 32
JlabopaTopnsie 3ansartust (JI3) - -
Camocrositesibnas padora (CP): 60
CamocTosaTenbHOE U3YUYEeHUE Pa3/IesioB 17 588
JICITUTIAHBI
KonTtakTHas camocrositenbHas pabora 0.2
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOH
Ob6bveMm
Bun yueOHoii paboTs B 3a4eTHBIX B actponomuydec
CIIMHUIIAX KHX Yacax
OO0mas Tpy10€eMKOCTb M CHUILITHHBI 3 81
10 y4eOHOMY ILUIAHY
KonraktHas patdora (KP): 1.3 36
Jlexumu (Jlek) 0.4 12
[Tpaktuueckue 3ansatus (I113) 0.9 24
JlabopaTopnsie 3ausartus (JI3) - -
CamocrositesbHas padora (CP): 1.7 45
CamocTosTenbHOE U3YYEeHUE Pa3JIesioB 44.85
JUCITUTUTAHBI

KonrtaktHas camocrositenbHas paboTa 0.15
Bupa xonTpoJisi: 3a4er / 3k3aMeH 3adeT ¢ OEHKOM

AHHOTanus padoyel NporpaMmMal JMCHHILIMHBI «Pu3nveckas xumus» (b1.6.10)

1. leau u 3aaa494 JUCHMIJIMHBI
Leas AuCHUNIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOMIMX XOJI0M

XUMHYCCKOIro Imponecca, 1mokKa3aTb obnacTu IMPUITOKCHUSA OTHUX 3aKOHOB W HAYYUTH CTYIACHTaA
T'paMOTHO NPUMCHSATH UX IPU PCHICHUN KOHKPCTHBIX TCOPETUICCKUX U MMTPAKTUYUCCKUX 3a/1a4.

2. B pe3yabTare nzyuenus kypca « @u3ndyeckoid XuMHH» CTYEHT I0JIZKEH:
Ooénadamp cnenyromumu oowenpogeccuonanvhuvimu komnemenyusmu (OITK):
-CIIOCOOHOCTBHIO MCTIOIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUTUIINH

B MPOeCCUOHAITBHOM JIEATETLHOCTH, IPUMEHSITh METO/IbI MATEMATHYECKOTO aHAIN3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTO ucciaenoBanus (OITK- 2);

- CITOCOOHOCTEIO MCITOJB30BaTh OCHOBHEIE €CTCCTBCHHOHAYYHEBIC 3aKOHBI AJI TIOHUMAaHHA

OKpyKaromiero Mupa u sisieHuit mpupoisi (OI1K-3).

3HaTh:

— OCHOBHBIC 3aKOHBI (i)H?)I/I‘ICCKOf/i XUMHUHU, B3aUMOCBA3b (1)PI3H‘I€CKI/IX U XUMHUYCCKUX
XapaKTEePUCTHUK MPOIIecca;

— IIYTH onpeneneHI/m B&)KHGfIHIHX XapaKTepI/ICTI/IK XUMHUYCCKOT O paBHOBeCI/ISI
(KOHCTAaHTBI PAaBHOBECHS, PABHOBECHOTO BBIXOJA TMPOAYKTA, CTENEHU TMPEBpAIICHUS
NCXOIHBIX BeH_[eCTB) U BIHWAHUA paSJ'II/I'—IHI)IX (baKTOpOB Ha CMCIHICHHUC XHWMHYCCKOI'O
paBHOBECHS,

— YCIIOBUS YCTaHOBJEHHS (pa30BBIX PABHOBECHUN B OJIHO- U MHOTOKOMIIOHEHTHBIX
CHCTEMAX, BO3MOXHOCTH pa3)1eneHI/Is[ CJIOJKHBIX CUCTEM HA COCTABIAOININE KOMIIOHCHTHI,
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— TCPMOANMHAMHNYCCKOC OIMMCAHUC CBOMCTB HACAIIBHBIX U HCHUACAJIbHBIX PACTBOPOB,
MoAXOAbl K HAXOXACHUTO MapIUaJIbHbIX MOJIIPHBIX BEJIMYMH KOMIIOHCHTOB paCcTBOpA.

YMmerh:

— TPUMEHATh  TEOPETUYECKHME  3HAHUA W OKCIEPUMEHTAIBHBIC  METOJIbI
uccieoBaHus (PU3MYECKON XUMUH MPH PELICHUH TPOPEeCCHOHATBHBIX 33/1ay;

— TPOBOJUTH TEPMOJAMHAMUYECKHUE PACUEThl, OCYIIECTBIISATh aHAJIU3 M HA OCHOBE
9TOro AeaaTb 0OOCHOBAHHEIE BBIBOIHI,

- HpGI[CKaSBIBaTL U HAXOOAUTHh OIITHUMAJIBHBIC yCHOBI/IH HpOBGI[eHI/ISI XUMHUYECCKOT'O
mporecca ¢ IEIbl0 TMOMYYEeHHUsS MaKCUMaJIbHO BO3MOYKHOTO BBIXOJAa HWHTEPECYIOIIETO
MPOJIYKTA;

— MPEACTaBIAThH JAHHBIE JIAOOPATOPHOTO UCCIIEeIOBaHUS B Tpadudeckoi popme 1 Ha
OCHOBE TIOJIYYCHHBIX 3aBHCHMOCTEH OIPEICNISITh COOTBETCTBYIOIINE TEPMOJIMHAMUYCCKUE U
KHMHETHYECKUE XaPAKTEPUCTUKN XUMHUUYECKON CUCTEMbI U XMMHYECKOTO MPOLIeCcca;

- HpOBOI[I/ITB aHaJInu3 nu KpI/ITI/I‘-I€CKI/I OILICHUBAThHb HOJ'Iy‘-ICHHBIe C-)KCHepI/IMeHTaJIBHbIG
JlaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BBIBOBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Baagern:

— KOMIIJICKCOM COBpeMeHHLIX TGOpeTI/I‘ICCKI/IX MECTOI0B (1)H31/I‘ICCKOI>JI XUMHUN JId
pEIICHUST KOHKPETHBIX HCCIIEI0BATEIbCKUX 3a/1a4;

— HaBbIKAMH  OMNpPEJCICHUS COCTOSHUS PaBHOBECHS W CaMOIIPOM3BOJILHOTO
HaIpaBJICHUsI XUMUYECKOTO TIPOLIEeCCa;

- HpI/IeMaMI/I O6pa6OTKI/I HOJIy‘-ICHHI)IX OIIBITHBIX HdAaHHBIX JIA BBIABJIICHUA U
YCTaHOBJIeHI/IFI B3aI/IMOCB$I361>JI MG)KI[y TCpMOI[I/IHaMI/ILIeCKI/IMI/I CBOfICTBaMH nu (bPIBI/I‘-ICCKI/IMI/I
napameTpaMH MpoIecca;

— 3HAHMSIMH OCHOBHBIX 3aKOHOB (M3MYECKOM XHMHHM JUIA COJCP’KAaTeIbHOMN
MHTEPIIPETALUU TEPMOAUHAMUUECKUX PACUYETOB;

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

XuMnueckasi TepMOAMHAMHUKA. 1-blif M 2-0if 3aKOHBI TEPMOJMHAMMKH, IOCTYJIAT
[Tnanka. B3auMocBs3b TEmIOTHl, paOOTHl U M3MEHEHMs] BHYTPEHHEW 3HEpruM B Ipoleccax C
y4yacTHEM HJI€ANbHOr0 rasza. TemmoéMKocTh TBEPABIX. JKHMAKUX M ra3000pa3HbIX BEIIECTB.
Tepmoxumusi. Boruniciienne TemioBbIX 3((EKTOB XMMHUECKUX PEaKIM, MpoueccoB (a3oBbIX
NEepexo0B, PACTBOPEHHUS M JAPYrMX (PU3UKO-XUMHUYECKUX TpoueccoB. DHeprus [unbbca u
sHeprus ['empMrosbia  Kak KpUTEpUM HANpaBICHHUs XUMHYECKOro Ipornecca. Pacuér
abCOMIOTHON SHTpONMU. XUMHUYECKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECUS U
METOABI €€ pacdy€ra M HKCIIEPUMEHTAIBHOIO oOmpenenacHus. PaBHOBECHBIM BBIXOJ IPOIYKTA,
BIMSHUE JIaBJICHUS, TEMIIEpaTypbl, NPHUMECH HWHEPTHOTO Ta3a Ha PABHOBECHBIM BBIXOI.
VYpaBHenust uzorepmbl U uzobapsl Bant-I'opda. Crarucrtuueckas tepMmonuHamuka. Pacuér
TEepMOJIMHAMHUYECKUX (QYHKIMN Ha 6a3e MpesICTaBIeHUH O CyMMe IO COCTOSIHUSM.

da3oBble paBHOBECHS B OJAHOKOMIIOHEHTHbIX cucTeMax. Da3zoBble NEpexoabl M
¢azoBas quarpaMMa COCTOSIHUS Uil OJTHOKOMIIOHEHTHBIX cUcTeM. TpoiHas Touka. Y paBHEHUE
Kianelipona-Knay3uyca. 3aBUCHMOCTh JaBJIEHMS HACBIIIEHHOTO Mapa OT TEMIIEpaTyphl.
Onpenenenue TepMOJMHAMUYECKUX (YHKIMI mporecca ¢a3oBoro mepexona. Kpurtuueckas
TEMIEPATYypa.

TepmonnHamuueckasi Teopusi pacTBopoB. Krnaccudukanus pactBopoB. CrocoObt
BbIpaXXEHHUsI cocTaBa pacTBopa. [lapiuanbHble MoJNpHBIE BeNWYMHBL. YpaBHeHus ['ub6ca-
Miorema. Uneanbubie pacTBopbl. TepMonnHamMudeckue (YHKIMHM CMEIICHUS Ul HIealIbHBIX
pactBOopoB, 3akoH Payns. IlpenenbHo-paz0aBieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHble
pacTBOpPBI,  MOJOXHUTEIBHBIE M  OTPUIATENIbHBIE  OTKJIOHEHHMs OT  3akoHa  Payms.
TepMoaMHAMUYECKOE OINMCAaHME HEWJICAIbHBIX PACTBOPOB, AKTUBHOCTb, KOI(P(UIMEHT
aKTUBHOCTH. KoJmMraTMBHBIE CBOMCTBA pPAacTBOPOB HEJETYYMX BEIIECTB B  JIETYy4eEM
pactBopuTene. Kpuockonus, 30ymarockonus. OcMoc, 0CMOTUYECKOE JIaBIICHHE.
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da3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX cHcTeMax. /lmarpaMMmbl «gaBieHUeE-
COCTaB», «TEMIIEPAaTypa-CoCTaB», «COCTaB Iapa-coCTaB JMKHUAKOCTU» i HJCAIbHBIX U
HeuJealbHBIX pacTBOpPOB. 3akoHbl [ nOOca-KoHoBamoBa, AszeoTpornus. DH3MKO-XUMHUYECKHE
OCHOBBI pa3JeNICHUs] KHUIKUX CMecel, pekTuukanus. OU3UKO-XUMHUYECKUH U TePMHUYECKHUMA
aHanu3. Pa3nuuHblie TUIBI AMAarpaMM IJIaBKOCTH. DBTeKTHKA. [IpaBuino ¢a3 u npaBuio peryara.

4. O0beM yueOHOM JUCUUIIIMHBI

N B 324€THBIX B aKajeM.
Buabl yueOHo# padoThI
eIMHUIaX yacax

O0masi Tpy10eMKOCTh JUCUMILIMHBI 110

5,0 180
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,78 64
Jlexiuu (JIek) 0,89 32
[TpakTueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Buja koHTpoOJIsi: 3a4eT / IK3aMeH IK3aMeH sk3ameH (36)
IloaroToBKa K 3K3aMeHy 35.6

1
KonTaktHas arrecramus 0.4
BHb1 yueoHoii padoThi B 3aYeTHBIX B aCTPOH.
eTMHHIAX yacax

O0mast Tpy10eMKOCTh JUCHHUILIMHBI 110

5,0 135
Y4eOHOMY IIAHY
Konrakthas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrosteasHas padora (CP): 2,22 60
Buja koHTpoOJISi: 3a4eT / IK3aMeH sk3ameHn (1,0) k3ameH (27)
IloAroToBKa K 3K3aMeHy 1 26.7
KonTakTHas arrecramus 0.3

AHHOTanus padodeil nporpammsl Aucuunannbl «Koamonanas xumus» (b1.6.11)

1. eap AUCUMIUIMHBI — O3HAKOMJICHME CTYJAEHTOB C OCHOBaMHU TEPMOJMHAMUKHU
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH TMOJIYYCHUS U BaKHEHIIMMM CBOMCTBAMU JAMCIIEPCHBIX
CHCTEM.

OCHOBHBIMU  3a7jauaMd  JUCHHIUIUHBI  SBISIOTCA: PACCMOTPEHHE OCOOCHHOCTEH
MOBEPXHOCTHBIX CIIOEB, UX TEPMOIUHAMHUYECKUX CBOWCTB, aJM€3UHM, CMAYWBAHUS, aJCOPOIIHH,
JNEKTPUYECKUX SIBJIEHUW HaA IOBEPXHOCTH; W3YYEHHE KUHETUUYECKUX CBOWCTB JHCIEPCHBIX
CHCTEM, arperaTuBHOM W CEIMMEHTAIIMOHHOW YCTOWYMBOCTH, KHHETHKH KOATyJSIUU,
CTPYKTYpOOOpPa30BaHUS U CTPYKTYPHO-MEXAaHUUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM.

2. B pe3yabTraTe u3y4yeHUus AUCHHUILUIMHBI CTYIEHT 10JI2KeH

Oénadams cnenyrommmu oowenpogeccuornanrvuvimu komnemenyusmu (OITK):

- CIOCOOHOCTh HMCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIMIUIAH B
npodecCHOHANBHOW JEATENFHOCTH, NPUMEHSATh METOAbl MaTeMaTHYeCKOTO aHalum3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIeprUMeHTanbHoro uccienaoBanus (OITK-2);

- CIIOCOOHOCTB MCIIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JIJIsl IOHUMaHUS
OKpy»Xaroriero mupa u sieiennit npupoasl (OI1K-3).
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3HaTh:

OCHOBHBIC TIOHSTHS W COOTHOIICHUS TEPMOJUHAMHUKH TOBEPXHOCTHBIX SIBICHUN
(TepMOIMHAMUKA TOBEPXHOCTHOTO CIIOS; a[Ire3usl, CMauMBaHUE U PACTEKaHUE >KUKOCTEIH;
JUCTIEPCHOCTh U TEPMOJAMHAMHYECKHAE CBOWCTBA TEJ; aICOPOIUS Ta30B U MapOB, aCOpOIuUs U3
PacTBOpPOB);

OCHOBHBIE METO/IbI MOTYYCHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE  CBOWCTBAa JIUCIEPCHBIX CHCTEM  (DJIEKTPOMOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKUE M ONTHYECKHUE CBOWCTBA, CBOMCTBA PACTBOPOB KOJUIOMIHBIX IOBEPXHOCTHO-
AKTHBHBIX BEIECTB);

OCHOBHBIC TIOHATHS ¥ COOTHOIICHHS TEOPUI arperaTuBHON YCTOHYMBOCTH M KOATYJISAIIUN
Tu0(hOOHBIX TUCIIEPCHBIX CUCTEM;

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTypOOOpa3OBaHHSI M PEOJOTUYECKHE CBOWCTBA
JUCTIEPCHBIX CUCTEM;

Ymern:

IpOoBOAUTL pPACUYCTbl C HCIIOJIB30BAHHUECM OCHOBHBIX COOTHOIICHUM TEPMOANHAMUKHU
MMOBCPXHOCTHBIX SIBIICHHI 1 pacyCTbl OCHOBHBIX XapAaKTCPUCTUK JUCIICPCHBIX CUCTEM;

Baanern:

METOJIaMH  U3MEPEHUSI TMOBEPXHOCTHOTO HATSKEHHUS, KpPAaeBOrO VyIJa, BEJIUYUHBI
aacopOuUMM W  yIENbHOW  TMOBEPXHOCTH,  BS3KOCTH,  KPUTUYECKOW  KOHIICHTpAIUU
MUIEIUIO00Pa30BaHUs,  DJIEKTPOKMHETHYECKOTO  TOTEHIMAa;  METOJaMH  IPOBEICHUS
JUCIIEPCUOHHOIO aHalli3a, CHHTE3a JAHUCIEPCHBIX CHCTEM M OLEHKM MX arperaTMBHOU
YCTOMYUBOCTH.

3. KpaTtkoe copep:xanue JUCHHUILTAHBI

Mopyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMHUH

KommonnHasgs xumus - Hayka O IOBEPXHOCTHBIX SIBJICHMSX W JUCIEPCHBIX CHCTEMax.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAMCIEPCHOCTH; TOBEPXHOCTHAs
SHEPIus; KOJMUYECTBEHHBIE XapaKTePUCTUKU JucrepcHOocTH. Kiaccudukanus IuCHepcHbBIX
CUCTEM.

Mooyns 2. Tepmoounamuka no6epxHOCHHBIX A61EHU

OOmiasi XapakTepuUCTUKAa IOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HaTsSKEHHE.
VYpaBuenue ['n66ca-I'enpmromnpia st BHyTpeHHEH yielbHON MOBEPXHOCTHOM SHEPTUH (TIOJIHON
MMOBEPXHOCTHOM YHEPTHUN).

Meton u36bITKOB ['mOG0Oca. dyHmameHTambHOE aacopOLUMOHHOE YypaBHeHHe ['HOOca.
YactHoe BblpaxkeHue ypaBHeHUs [100ca. I[loBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-
WHAKTUBHBIE BEILIECTBA.

Anre3ust u koresus. YpaBHenue Jlrompe s pa®oTsl anresuu. CMmauumBaHuE, 3aKOH
IOnra. VYpasuenue [ronpe-lOnra. Pacrekanue XHIKOCTEH, KOAX(PQPHUIMEHT pacTEKaHHUs IO
["apkuncy. Opdext Mapanronu, npaBuiao AHTOHOBA.

IIpaBuno ¢a3 I'mbbca u paucnepcHocTh. BiusHME KpPUBHU3HBI IMOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHenue Jlamnaca). KamwmnsipHble siBieHHs. YpaBHEHHE
KenpBrHa. BinusHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTaHTY PAaBHOBECUS XUMHYECKON
peaxiuu, TeMieparypy ¢pazoBoro nepexoja.

Metoabl MONydyeHHs AMCIEPCHBIX CUCTeM. YpaBHeHue PeOunpmepa pans  paboTbl
nuctieprupoBanus. Dpdext Pebunaepa. ['omMorenHas u rereporeHHas KOHJEHCAIUs. DHEPTUs
['n66ca obpazoBanus 3apojbiiia HOBOH (a3sl. Kunernka oOpa3oBaHus HOBOH (a3bl.

Mooyns 3. Aocopoyuonnsie pasrnogecus

[Ipupona aacopOUMOHHBIX CHJI. AzcopOuus Ta3oB M MApoB HAa OJHOPOJHOM
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHenue Jlenrmiopa. Teopust MmoJMMONEKYISIPHOI
ancopobuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaenbHOM MOBEPXHOCTU
metogom BOT.
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Ancopbrusi ra3oB M MapoB Ha MOPUCTBIX MaTepuanax. Knaccudukaums mop mno
Jy6ununy. Teopus kanuuisipHoil KoHAeHcanuu. Pacdyer mHTerpanbHoi U nuddepeHnuantsHon
KPHUBBIX paclipe/ieieHus: o0beMa 1op Mo pa3mMepam.

AncopOuusi Ha MHUKpPONOPHUCTBIX Marepuanax. llorenuumanbHass Tteopus IlossHu.
Xapakrepuctuueckass Kpupas ajacopouuu. OOoOmieHHoe ypaBHeHHe Teopud JlyOuHHHA
00BEMHOT0 3aI0JIHEHUS] MUKPOIIOp, ypaBHeHue [lyOunuHa - PagymkeBuya.

AncopOnusi TTOBEPXHOCTHO-aKTUBHBIX  BemecTB. IIpaBuno [lrokimo - TpayoOe.
3aBUCHUMOCTh IOBEPXHOCTHOI'O HATSDKEHUSI OT cocTaBa pacTBopa. YpaBHeHue lllumikoBckoro.
VpaBHEHMsI COCTOSIHMS TIa3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUICHOK. Bechbl
Jlenrmropa.

Mooyns 4. Inekmpuueckue A6/1eHUA HA NOCEPXHOCMU

Mexanu3mbl  00pa3oBaHHst ABOWHOTO snekrpuueckoro cios (J2C). VYpaBaeHus
Jlunnmana. OnekTpokanuiuisipHble KpuBble. Teopum crtpoenust [O9C. Pemienue ypaBHEHHS
[Tyaccona-bonpumana mis nuddysnoi gactu A2C. ADC mo teopun llTepna, mepesapsuka
HOBEPXHOCTH.

DNEeKTPOKUHETUYECKUE  SBJICHUS, JJIEKTPOKMHETUYECKUM IOTEHLUMald. YpaBHEHUE
['enpmromnbiia-CMOIIyXOBCKOTO AJIS 3JIEKTPOOCMOCa U JIeKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea OuCnepcHulx cucmem

CBs3b CKOPOCTH OCA@XACHUS YaCTHUIl C UX pa3MepoM. YCIOBHs COOIIOACHMS 3aKoHA
Crokca. CeIuMMEHTAllMOHHBIN aHAJIW3 MOJUAMUCIEPCHBIX cHUcTeM. KpuBble pacnpeseneHus
yacTull 1o pazmepam. [Ipupona OpoyHOBCKOTo ABM>KEHUS. 3aKkoH DiHIITEHA - CMOIYXOBCKOTO.
CnenctBusi u3 Teopun OpoyHOBCKOro jBmwkeHHs. CeauMeHTanuoHHO-auddy3nonHoe
paBHOBECHE, THIICOMETPUYECKHI 3aKOH.

Mooyns 6. Azpezcamusnan ycmouuueocmy u Koazyaayua OUCHEPCHbIX CUCHEM

CeauMeHTallMOHHAsT M arperaTuBHas YCTOMYMBOCTH CHCTEM. JInopuipHble U
mnopoOHble cuctembl. Kpurtepuit nmuodunsHoctn mno Pebunaepy-llykuny. JlnodunbHbie
nucrepcHble cucteMsl. Kimaccugukanysi moBepXHOCTHO-aKTUBHBIX BeLIECTB. TepMOAMHAMUKA U
MexaHu3Mm muiemooopa3zoBanus. Crpoenue munemn [TAB. Comobunuzanus. Kputudeckas
KOHIIEHTpaLUsl MULIEIJI0O00pa30BaHusl, METO/IbI €€ ONpeAeICHHUS.

JInoobuble aucnepcHble cUCTEMbl. DaKTOPbl YCTOMYMBOCTH JIMOPOOHBIX CHUCTEM.
bricTpas u meanenHas koaryssanus. Kunernka xoarynsanuu no CMOJIyXOBCKOMY. 3aBUCUMOCTD
YHClla YaCTULl pa3HOTo Mopsiika OT BpeMeHU. OCHOBHbIE TOJI0KeHUs TeopuH Jepsiruna, Jlannay,
@epres, OpepOeka (JJJIPO). PacknuHuBaromee aaBieHHEe M ero cocTapistoniue. OOiee
ypaBHEHUE JJIs SHEPIUM B3aUMOJAECMCTBHS JUCHEpPCHBIX yacTHll. [loTeHuManbHbBIE KpPHUBBIE
B3aMMOJENCTBUS 4YacTull. HelTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuusa. IIpasuio
[Tyneue-I"apau.

Mooyns 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUUECKHE CBOWCTBA AUCHEPCHBIX
cucteM. TUnsl CTpyKTyp, 00pa3yromuxcs B AUCIIEPCHBIX cUcTeMax. B3auMocBsI3b MEXy BUAOM
NOTEHIMATIBHON KpHBOH B3anMoneicTBus yactull (1o teopur JJIPO) u TUIIOM BO3HUKAIOLIMX
CcTpykTyp.  KoarynsliMOHHO-TUKCOTpONHBIE M KOHJIEHCAI[MOHHO-KPHCTAJUIN3allMOHHBIE
CTPYKTYyphbl. Peonoruueckuii MeToa MCCIEN0BAaHUSA OUCTIEPCHBIX CUCTEM. OCHOBHBIE MOHATHS U
ujeanbHble 3aKOHBI PEOJOrui. MojenupoBaHrue peoJornueckux cBoicTB Ten. Knaccudukanus
JUCIIEPCHBIX CHUCTEM IO CTPYKTYpPHO-MEXAHHYECKUM CBOWCTBaM. BS3KOCTh  KHIKHX
arperaTuBHO YCTOWYMBBIX JUCIEPCHBIX CUCTEM. Y paBHEHHUs JWHITENHA, [lltayauarepa, Mapka
- XayBuHka. Peonoruueckue CBOHCTBAa  CTPYKTYPUPOBAaHHBIX  KHMJIKOOOpPasHbIX U
TBEPA000Pa3HBIX CUCTEM.

4. O0beM yueOHO JUCUMIIJIMHBI

Buabi yueOHoli padoThl O0bem
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B 3a4eTHBIX B akageMmuueckux
eIMHHUIAX yacax
OO0mast Tpy10eMKOCTb M CHUILITUHBI 5 180
1o Y4eOHOMY IJIAHY
KonTaktHas padora (KP): 1,78 64
Jlexiuu (JIek) 0,89 32
ITpaktuueckue 3ansatus (113) - -
Jlaboparopueie 3ansTus (J13) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
CaMOCTOSITETIbHOE U3YUYCHUE PA3/IeNIOB TUCIIUIIIINHBI 2,22 80
Bua KOHTPOJIAA: IK3aMeH 36
IToaroroBka K 9K3aMEHY 1 35.6
KonTakTHas aTTecTanus 04
OobeMm
Buabl yueOHoii padboThI
B 3a4yeTHBIX B acTponom.
eAMHHUIAX gacax
OO0masi Tpy10eMKOCTb 1M CHUILTHHBI 5 135
1o y4eOHOMY IJIAHY
Kounrakthas pa6ora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[TpakTnueckue 3anstus (113) - -
Jlaboparopusie 3ansTus (JI3) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
CaMOCTOSATEIbHOE U3YUYECHHE PA3/I€TI0B AUCIUILIMHBI 2,22 60
Bua KOHTPOJIAA: IK3aMeH 27
[loAroToBKa K 3K3aMEHY 1 26.7
KonTtakTHasa aTTecTanus 0.3

AHHOTanus padoveil MPOrpaMMbl JUCHUILIMHBI KAHAJIUTHYECKASA XUMHUSA U PU3HKO-
xumudeckue Meroabl anaausa» (b1.512)

1.lenn u 3aaa4y M CHUIIIHHBI

[lenp AMCHMIUIMHBL MPHOOpETEHHE OOYYaIOIMMHUCA 3HAHUN MO OCHOBHBIM TIpyHIam
METO/I0B XMMHYECKOr0 aHalu3a, Haubosiee LIMPOKO MPUMEHSIEMbIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATENIbCKOM paboTe, a TakkKe KOMIIETEHIMI, He0OOXOIUMBIX XUMUKAM-TEXHOJIOTraM BCEeX
CIEIUAJIBHOCTEN [UIsl PEIICHUsI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIN3a.

2. B pe3yJabTaTe 0CBOeHHMSI JUCUMUIIJIMHBI 00YUAKOIUMIACS 0JIKEH:

OBJIAJIETh CIEAYIOUUME ol1ienpodeccuoHanbHbpMU KommeTeHusaMu (OITK):

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JHUCLUUIUIMH B
npoeCCUOHATBHON  JEATENbHOCTH, MPUMEHSATh METOJbl MAaTeMaTH4YecKOro aHaiu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHOoro uccienaoBanus (OITK-2);

- CIOCOOHOCTBIO UCMOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIsl TOHUMAaHUS
OKpy»Xaroriero mupa u sieienunit npupoasl (OI1K-3).

3HaTh:

OCHOBHbI€ MTOHATHS, TEPMHUHBI, METObI U PUEMBI KAUECTBEHHOT'O U KOJIMYECTBEHHOTO

XMMHUYECKOTO aHalln3a, TEOPUI0 XMMUYECKUX M (PU3UKO-XMMHUYECKHX METOAOB aHalu3a,
MPUHLIMIIBI paOOTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XMMHUECKUX METOax;
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Ymers:

IPUMEHSTH IPUOOPETEHHBIEC MPAKTHUECKUE HABBIKM B MPO(ECCHOHATLHON AEATEIbHOCTH
JUISL pEIIeHUs KOHKPETHBIX 3a/ay; BJaJleTh: MOHMMAaHUEM IeJIed U alfOPUTMOB XUMHYECKOIO
aHaiM3a, Cloco0aMu PeIIeHUs aHATUTHYECKUX 3a/1a4, OLIEHKOH BO3MOKHOCTEH Ka)X/10r0 METOo/1a
aHaJIM3a, OCHOBAMU METPOJIOTMYECKON OLIEHKH Pe3yJbTaTOB KOJUYECTBEHHOTO XHMUYECKOTO
aHaJIN3a;

Baanern:

NOHMMAaHMEM IeJie W aIrOPUTMOB XUMHUYECKOTO aHajH3a, CIOCO0aMM pEeLICHUs
AQHAIUTUYECKUX 3a/1a4, OLIEHKOM BO3MOXKHOCTEH KaXJ0ro MeToJa aHaiu3a, OCHOBaMHU
METPOJIOTMUECKOH OLIEHKU PE3YJIbTAaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIN3a;

umems npeocmasieHue O €IWHON JIOTMKE XMMHUYECKOTO aHalli3a, O MHOTrooOpa3suu
METOJI0OB XMMMYECKOTO aHajlu3a M O KOHTPOJIE KauecTBa pE3yJIbTaTOB KOJUYECTBEHHOIO
XUMHYECKOI0 aHAJIM3a.

3. Kparkoe conep:kanue IMCIUNIHHBI:

BBenenue.

AHanuThyeckas XMMMsS KaK OCHOBA METOJOB M3yYEHHS] M KOHTPOJII XUMHUYECKOI'O
COCTaBa BEIECTB B MaTepUAIbHOM IPOU3BOJICTBE, HAYYHBIX HCCICJOBAaHUIX, B KOHTPOIE
00BEKTOB OKpyXkaroliel cpeapl. Buabl aHanuza. AHaIUTUYECKUH CUTHAI KaK HOCHUTEIb
KaueCTBEHHOW M KOJIMYECTBEHHOM HH(popmanuu o0 oObekTe aHanu3a XUMUYecKue, (pU3MKO-
XUMHYECKHE METO/bl aHalli3a, WX B3aWMOCBS3b, COOTHOILEHHWE U IPUMEHEHHue. 3ajaud u
00BEKThl XMMHUYECKOTO aHaiHu3a. JJIEMEHTHBIN, (a30BbId, (YHKIMOHAIBHBINA (CTPYKTYPHBIN)
aHayn3. KonnuecTBEeHHBIN U KaUECTBEHHBIN aHAIN3 OPraHUYECKUX U HEOPraHMYECKUX BEIECTB.
OcHoBHbIE TpeOOBaHUS, MIPEABIBISAEMbIE K METOIaM XMMHUYECKOro aHanu3a. [lyTu moBsleHus
n30MpaTEeIbHOCTH AHAIUTUYECKUX peakuuid. ['pynmoBele, oOlMe, YacTHBIE peaKluu.
Ananutnueckas Qopma u aHanuTudeckue npusHaku. CoBpeMeHHbIEe (U3UKO-XUMHYECKHE
METO/BI HICHTH(PUKALINY SJIEMEHTOB U COSAMHEHU.

MeTopl KOTMYECTBEHHOr0 aHaiu3a. [IpUHIMOB U 33a7a4d KOJIMYECTBEHHOTO aHajIu3a.
Kpartkas knaccudukanus meronoB. TpeOoBanus K peaknusiM. Dtanbl aHanuza. OmpeneneHue
BemiecTB. PacuerHble ¢opmynbl. CrocoObl MpeACTaBICHHUS pPE3YNbTAaTOB KOJIMYECTBEHHOI'O
aHanuza. [IpuMepbl NMPUMEHEHMsI CTATUCTUYECKHMX METO/JOB OIEHKM pPE3yJbTaTOB aHaU3a.
CrnyualiHple  CHCTEMaTH4ECKHE  IOTPEIIHOCTH, MPaBWIBHOCTH W BOCIPOM3BOAMMOCTH
pe3y/bTaTOB aHalM3a, H30MpPATENbHOCTh, CKOPOCTb M SKOHOMHUYHOCTH METOJOB aHalu3a.
Tutpumerpuueckue metonsl aHanusa. [IpuHnun tutpumerpuu. TUTpoBaHHME M €ro 3Tambl.
['padmueckoe n3zoOpakeHue npoiecca TUTPOBAHUS — KPUBBIE TUTPOBAHUS, UX BUJIbl. CKayoK Ha
KpUBOI TUTpOBaHUs, Touka ’KBHUBaNieHTHOCTH (T.3.) m koHeuHas Touka TuTpoBaHus (K.T.T.).
[lepBuuHble ¥ BTOPUYHBIE CTaHAAPTHl. AHAIUTUKO-METPOJIOTMYECKas XapaKTepHUCTUKa
TUTPUMETPUYECKUX METOJOB. THIIBI peakUui, UCIONb3yEMbIX B TUTPUMETPUYECKOM AHAJIM3E;
TpeOoBaHus, NpeabsBiaseMble K HUM. Kiaccudukanuss TUTpUMETPUYECKUX METOAOB aHAIU3a.
[IpsMble M KOCBeHHBIE CMOCOOBI TUTpoBaHUA. CyIIHOCTP METOAA KHUCIOTHO-OCHOBHOTO
TUTpoBaHusA. KpuBble KHUCIOTHO-OCHOBHOTO TUTpOoBaHUs. CrocoObl HAEHTU(UKALNNA KOHEYHON
TOYKH TUTPOBAHUS. KucnotHo-ocHOBHBIE WHJUKaTOPBI. Hcnone3oBanne
KOMIUIEKCOOOpa30BaHUsl B XHMMHMUYECKOM aHaiu3e. AHAIUTUYECKHE BO3MOXKHOCTH MeETOoJa
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAaHHUA.  MeETOApl  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHOIO
TUTPOBAHUS.

OnekTpoXxuMHueckue Meronsl aHanuza. Kiaccuduxamms OXMA. Hcnosnb3yemsie
XUMHUYECKHE U DJIEKTPOXUMHUYECKHE peakluM, TpeOOBaHUS, IPEIbIBISEMbIE K 3TUM PEAKLUsIM.
Bosmoxknoctu  OXMA. Konaykromerpus. OOmias XapakTepucTUKa MeToia. YJAelnbHas H
SKBUBAJIEHTHAs!  AJIEKTPONPOBOJHOCTh  pacTBopoB.  llogBmxkHoctn  noHOB.  [Ipsmas
KOHAYKTOMETpUS M KOHJIYKTOMETpHYeckoe THUTpoBaHue. Kpusble TutpoBanus. IIpumepst
onpeneneHuii. BeicokouactotHoe TuTpoBanue. OcobeHHoCcTH MeTona. [IpuHInnuansHas cxema
ycTaHOBKM. lcmonb3yemble HMHIYKTUBHBIE UM €MKOCTHbBIE sYeMKku. @DOpMBI  KpPHUBBIX
BBICOKOYACTOTHOTO THUTpoBaHudA. llpumepsr onpenenennid. IloreHnmomerpus. CymmHOCTB
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MeTona. VHAuWKaTtopHble  3NEKTPOIbl M 3JEKTpoAsl  cpaBHeHus.  Kiaccuduxarms
MOHOCEJIEKTUBHBIX 3JEKTPOJ0B. OCHOBHBIE XApAaKTEPUCTUKH HOHOCEJIEKTUBHBIX 3JIEKTPOAOB
pa3nauuHbix TUNOB. [IpuunHbl, oOycnaBiuBaroniye U30MPATEIBLHOCTh 3JEKTPOAOB. MeToabl
omnpeneneHus: K03(pPUIMEHTOB CENEKTUBHOCTH, BEPXHETO M HUKHETO Ipezesia OOHapYKEHUs.
VYrioBort kKo3(pPUIUEHT AMEKTPOaHON (YHKIMH. METOIabl KOJMYECTBEHHBIX ONPEACICHUN WU
ycioBuss uxX  npuMmeHeHus. IIpsmas  noreHumomerpus  (pH-merpus, uvoHOMeTpus).
Bonbramnepomerpuueckue mMetoAbl aHanu3a. Kiaccuueckas mossporpadus, OCHOBBI METOJa.
[MpuniunuanpHas cxema nojsporpadguyeckor  ycTaHoBKH. Vcmoib3yemble  3JEKTPOIBI.
[Tomstporpammbl. YpaBHenue MibkoBuda. YpaBHeHHE nosissporpaduueckoil BosHbI. [loTenmman
NOJYBOJIHEL.  BwIOOp W HasHaueHue  moisiporpaduueckoro  ¢ona.  KauecTBeHHBIN
nossiporpaduueckuii ananus. KonmdectBenusiit ananu3. CoBpeMeHHbIE HAIIPABIICHUS PA3BUTHUS
BosbTaMIiepoMerpur. OONAcCTH HKCIONIb30BaHUSA. AMIIEpOMETpUYecKoe THUTpoBaHUe. OOImas
XapaKTepucTHUKa MeToaa. BpiOop ycioBuii ammnepomerpuyeckux uzMepenuil. Kpusbie
tuTpoBanusa. KyrnoHoMmerpuueckuii Metos aHanusa. Kimaccudukaus METOAO0B KyJTOHOMETPHH.
OObenuHeHHbId 3akoH @apanes. Bweixog mo Toky. Ilomspusammonnsie kpuBbie. [Ipsimas
KYJIOHOMETpHS U KyJOHOMeTpruuyeckoe TuTpoBanue OcodeHHoctu Mero10B. Kynonomerpus npu
KOHTPOJIMPYEMOM TMOTEHIMAlle U MPU KOHTPOIUPYyeMOM Toke. BriOop moTeHImana paboyero
AIIEKTPO/IA. Kynonomerpuueckoe TUTPOBAHUE. Br16op TOKa INEKTPOJIN3A.
DOnekTporpaBUMeTpuueckuii  ananu3.  OOmas  xapakTepuctuka  Mertona.  IIpomeccsl,
IIPOTEKAIOLME TP AIEKTpoJn3e. BbIOOp 371eKTpoa0B. Y CIIOBUS 3JIEKTPOOCANKICHUS.

OnTuueckre MeToabl aHanuza. [lomydyeHne XMMHMKO-aHATUTHUYECKON HHQOpMAIUHU MPU
B3aMMO/ICHCTBUHU AIIEKTPOMATHUTHOTO M3IIy4eHHs ¢ BemecTBOM. Kiraccudukanus crieKTpaabHbIX
METOJIOB aHaiu3a. ATOMHas U MOJEKYyJIspHass CHEeKTpockomus. AOcCopOLUOHHBIE U
SMHUCCUOHHBIE METOJbI aHajiu3a. ATOMHO-3MHCCUOHHBIN CIIEKTpPaJbHbIA aHaIN3 Buael miasm.
CriexkTpanbHble TPUOOPHI U CIIOCOOBI PETUCTPALIMU CHEKTpa (BU3yallbHBIH, hoTorpaduueckuii u
¢dorornekrpuueckuil). KauectBennplii ananu3. KonnuecTBeHHbIE METOIbI aHanu3a. ATOMHO-
SMUCCHOHHAs (QOTOMETpHUsl IJIaMeHH. AHHUOHHBIA M KaTHOHHBIA 3(QeKxTs. ATOMHO-
abcopbumonHas crekrpodoromerpusi. OOImas XxapakTepuCTHKa MeTo/aa. biok-cxema mpubdopa.
HcTOYHUMKH MOHOXpOMAaTHUYECKOro H3iaydeHHs. CpaBHEHHME AHAIUTUYECKUX XapaKTEPUCTHK
METOJIOB aTOMHOW abcopOuuMM ¥ aTOMHOM SMHCCHU. MonekyaspHas CHEKTPOCKOIHS.
Crnextpodoromerpuueckuil aHanu3. MeToAbl ONTHYECKOM MOJIEKYJISPHOM CIEKTPOCKOIHH.
[TornouieHne 3I€KTPOMArHUTHOTO BHJAA U30TEPMBI pacrpeaeneHus. MeToasl uaeHTu(uKauu
BEIIECTB Ha OyMaxxHOM Xpomarorpamme. KonuuyecTBeHHBI aHanM3 B MeTojle OyMa)XHOM
xpomarorpadguu. HonooOmennas xpomatorpadus. CymHOcTs Meroma. TpebOoBaHus,
npeabsaBsieMble K peakiusiM HOHHOro oOMeHa. OcoOeHHOCTH MOHOOOMEHHOH Xpomartorpaduu.
Koadp¢unuent cenektuBHOCTH. BbIOOp ONTHUMAaNbHBIX YCIOBHH HOHOOOMEHHOIO pa3ziefieHus
BemiecTB. [enb-xpomatorpadusi. Iloasmwxknas u HemoaBwxkHast ¢asbsl. OOmiee ypaBHEHHe,
OMHCHIBalOIEe Mpolecc renb-xpomarorpaduu. CopOentbl. OOmIMi, BHEIIHUNM U BHYTPEHHUHN
00BEMBI KOJIOHKH.

4. O0beM y4eOHOH JAUCHUILIMHBI

Buabl yueOHoii padoThI Bcero 4 cemecTtp
B 3au. B akan. B 3au. B akan. B acrp.
el. yacax el. yacax yacax

O0mass  TPpya0eMKOCTh

JTUCIHUIINHBI mno | 4 144 4 144 108
Y4eOHOMY IIaHy

KonTtakTHas padora 48
(KP): 1,78 64 1,78 64

Jlexruu (JIek) 0,45 16 0,45 16 12
JlaGoparopubie  paGotsl | 1,33 48 1,33 48 36
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(JIP)

CamocrosiTeJIbHaAsA
pabora (CP)

2,22

80

2,22

80

60

CaMOCTOSITENILHOE
U3y4yeHue
pa3ziesoB AUCITUTUIMHBI

KonTakTHas
caMOCTOsATENIbHAs paboTa

2,22

79,8

0.2

2,22

79.8

59.85

0.2

0.15

Bun

KOHTPOJIS:

- 3a4€T ¢ OLeHKOI

3a4yeT/IK3aMeH

AHHOTauuA padoueil nporpammsl AucuuninHbl « Un:keHepHas rpaguxka» (b1.513)

1. e AUCHUIIHHBI

— HAy4YUTh CTYJEHTOB BBINOJIHEHUIO U YTEHMIO YEPTEKEW U MpaBUIaM U YCIOBHOCTSM,
npuMeHsieMbIM TIpH 3ToM (cTanaapram ECKJI).

3amada M3ydeHUs WHXKEHEpHOW rpaduKh CBOAMTCS K Pa3BUTHIO IPOCTPAHCTBEHHOTO
MPEJICTABICHUS], KOHCTPYKTUBHO-TEOMETPUYECKOTO MBIIUICHHS, CIHOCOOHOCTEH K aHaau3y u
CHHTE3Y TPOCTPAHCTBEHHBIX (POPM U COOTHOIIEHUH MEXAYy HHMH, H3YyYCHHIO CIIOCOOOB
KOHCTPYHPOBAHUS PA3JIMYHBIX TEXHUYECKUX H3JIEIHMA, CIOCOOOB IMONYYCHUS MX YepTexkeil Ha
ypoBHE TpaduyuecKux Mojejei, O3HAKOMIIEHUIO CO CHOcOO0aMM BBIMOJIHEHUS YepTexkei
METOaMH KOMITBIOTEPHOH rpaduKu.

2. B pe3yabTare u3y4eHusi AUCUUILIMHBI 0aKaIaBP N0JIKEH:

OBJIAJIeTh cJeAyIomUMHU 001eKyabTYpHbIMH (OK) koMneTeHMAMM:

— CIMOCOOHOCTBIO K CaMOOpraHu3aIiiy U camoobpasosanuio (OK-7);

3HATh:

— C1oco0BI 0TOOPAKECHHSI MPOCTPAHCTBEHHBIX (POPM HA TUIOCKOCTH;

— IpaBUJIa U YCIOBHOCTH MPH BBIOJHEHUU YePTEKEH;

— BUJBI U3JIETHIA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— Ha YPOBHE IPE/ICTAaBICHUS XapaKTEPUCTUKU (DOPMBI U IOBEPXHOCTH U3AEIIHUI;

yYMeTh:

— BBIOJIHATh M YUTaThb YEPTE)KU TEXHUUYECKUX H3AEIUN C ydyeToM JeHCTBYIOIIMX
CTaH/1apTOB;

— BBITIOJHATH U YUTATh CXEMbI TEXHOJIOTHYECKUX MPOIIECCOB;

— UCIOJIb30BaTh CPEJCTBA KOMIIBIOTEPHOM rpa@UKu AJisi U3TOTOBJICHUS YEPTEKEH.

BJIA/IETh:

— crnoco0aMy U MpueMaMu N300paKeHHsI TPEIMETOB Ha IIIOCKOCTH;

— rpa¢uyeckoii cuctemoit «Kommacy»

2. Kparkoe coaep:kanue TMCIHHNIHHbI

Beenenme. Ilpenmer u Meronsl uHKeHepHOM rpaduxu. Kparkue wuctopuueckue
CBeZIeHHsI. 3a/1adll ¥ MECTO Kypca B MOATOTOBKe OakalaBpa TEXHUKU U TEXHOJIOTHH.

Moayas 1. U3nesusi ¥ KOHCTPYKTOPCKHE JOKYMEHThI.

1.1. Buasbl u3nenii U KOHCTPYKTOPCKHX JOKYMEHTOB.

Bunget m3gemuit mo 'OCT: neranp, cOopouHas enuHHIA, KOMIUJIEKC, KOMIUICKT. Bubl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: UEPTEXK JeTanu, COOpOUHBIN yepTex, 4epTek OOIIero BHIA,
cnenudukanus, cxema. [Iudper kKoHCTpyKTOpcKMX mOoKymMeHTOB. KpaTkue cBemeHus o
CTPOUTEINBbHBIX YEPTEXKAX.

1.2. Pe3b00BbI€e U3/1€1USl U COeIMHEHMSI.

Pe3nOb1: 0OpazoBanme, KiaccuduKanus, HU300pakeHHe W O0003HAUCHHE Ha YepTeKe.
Cranmaptabie pe3pOoBble m3nenus. Onpenenenue pe3pObl n3mepeHueM. CoequHeHus AeTayien
0onTOM U MmNUIBKOH. Pe3rboBbIe TpyOHBIE coequHeHus. [lankoBbie coeTuHEHMS.
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1.3. Dcku3bl M TEXHUYECKHE PUCYHKH J1eTaJIeil.

[TocnenoBaTenbHOCTh  BBIMIOJIHEHUS ~ M300paKEeHWM  JETaau:  BBIOOpP  IJIABHOTO
M300pakeHUsl; OIpe/eseHue HEeO0OXOIMMOro KOJMYEeCTBa H300paKEHUM; MOJIrOTOBKA MOJIs
yepTexa K N300paKeHUIO JeTaln; H300paKeHne OCHOBHBIX BHEITHUX U BHYTPEHHUX OYEPTAHUI
netanu. OOmep AeTanu HpH BBIIOJHEHUU €€ 3cku3a ¢ HaTypel. OdopmiieHue udeprexed u
3CcKU30B Aertaneil. [IpaBuia BeimogHeHUS 1 0)OPMIICHUS! TEXHUYECKUX PUCYHKOB. OO03HAUCHUS
MaTepHaoB.

1.4. YepTe:ku cOOPOYHBIX €IMHMLL.

[IpaBuna BbimosHEHUST W OQOpMIIEHHS COOPOYHOTO YepTeka: BBHIOOP TIJIABHOTO
U300paKeHMsI, OIpeNeIeHue KOJIUYeCTBA H300paKeHUI, HAHECEHWE HOMEpPOB IO3UIIHIA,
HaHECEHHE Pa3MepoB (rabapuTHbIC, YCTAHOBOYHBIE, IPUCOEAMHUTENbHBIC, HKCILUTyaTal[HOHHBIE).
Crneuuduxanus. [IpaBuina BeIMoTHEHHUS 1 0(OPMIICHHSI YepTexka 00IIIero BUa.

Monyasb 2. CoennHenusi aeraJjei.

2.1. Cxembl.

Knaccudukanusa cxem no Bugam u tunam. OdoszHadenue cxem. IlpaBuna BbIOIHEHUS
CTPYKTYPHBIX U IPUHLIUIHAIBHBIX TEXHOJIOTMUECKUX cXeM. CXEMbI PACIIONOKEHHUS.

2.2. U300paxxeHus coeMHEeHNH 1eTaJIei.

@nanueBble coeauHeHus. lllnuneBble u  mmoHouHble coeauHeHus. CoeauHEeHUs
mTu@TOoM M MIIUHTOM. HepazbeMHBIE COeIUHEHHs [eTalleii: cBapka, Maiika, CKJIEMBaHUE,
00BaJIbIIOBKA, Pa3BaJIbLIOBKA, COCMHEHHUE 3aKIIETIKOM.

2.3. Apmartypa Tpy00onpoBoaoB.

Knaccudukanuss apmatypbl TpyOOIpPOBOJOB IO HA3HAYEHHUIO, 1O THUITY HEPEKPBITHS
MOTOKa paboueill cpenpl, MO CHOCOO0Y MPUCOEIUWHEHUS K TpyOOompoBoay, MO crocoly
repMEeTU3aLNN IITUHEIS.

Moayas 3. UepTe:xu cOOPOYHBIX eIMHUL. JJIeMEHTbl KOMIIBIOTEPHO# rpaduku.

3.1. 'eomeTpuyecKkHe XapaKTePUCTUKH (pOPMBI M IIOBEPXHOCTH M3/e/IHIA.

Pasmeppl, mnpaBwia uX HaHeCEHHWs Ha 4epTexke. Pa3Mmepbl HCIOIHUTENbHBIE U
CIpaBOYHbIE, TrabapUTHbIE, KOOPAUMHUPYIOIIME U  4YacTHble. ba3bl  H3MepUTEIbHBIE,
KOHCTPYKTOPCKHE, TEXHOJIOTUYECKHEe, BcroMmorareibHble. HaHeceHue pasmepoB oT 6a3.
[IpenenbHbIE OTKIOHEHUS pa3MEpoOB IJIaJKUX MOBEPXHOCTEH, OMYCKH, Mocaaku. Jlomycku u
nocaaku ans geraneid ¢ pespboit. IllepoxoBarocTh MOBEpXHOCTEHM neTaneil, mapamerpbl
[IEpOXOBATOCTH, IIPaBUJIa HAHECEHUS MapaMeTPOB IIEPOXOBATOCTH MOBEPXHOCTEH Ha YEpTEKe.
[TpenenpHbIe OTKIOHEHUS (POPMBI U PACHIOTIOKEHHUS.

3.2. leraqupoBaHue YepTexeid COOPOYHBIX eIMHMUIL.

IIpaBuna peranupoBaHusi uyepTexed COOPOUYHBIX €AMHUIl. BbimonHeHue uveprexeil u
TEXHUYECKHUX PUCYHKOB JI€TaJICH.

3.3. Di1IeMeHThI KOMIIIOTEPHOM rpadukm.

KommnprorepHas rpaduka u pemaemsie eto 3aaaun. ['paduueckre 00bEKThI, IPUMUTHUBBHI,
aTpuOyThl, CHHTE3 Wu300paxeHus. IIpenctaBieHue BUACOMHPOPMALMK U €€ MAalIUHHAs
reHepanusi. CoBpeMEHHbIE CTaHAApThl KOMIIBIOTEpHOM rpaduku, rpaguueckue S3bIKM U
metadaiinel.  Peanuzanus anmapaTHbIX —Mojayned rpaduueckoit  cuctembl. OCHOBHBIE
rpadguueckue anropuTMbl Ha IJIOCKOCTH MU B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IIPUMEHEHHUE.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHOil padoThl

Bunet yaeOHOIM nesTeNbHOCTH B 3aueTHBIX B akapn. B actponomuu.
eIMHUIIAX Jacax gacax
O0masi TpPya0eMKOCTh JUCHMILUIMHBI 110 4 144 108
yuyeOHOMY IIaAHY
KonraktHas padora (KP): 1,33 48 36
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Jlexmuu (7ex.) 0,44 16 12
[Tpaxtnueckue 3ansatus (I113) 0,67 24 18
JlabopaTopusie 3ansatus (JI3) 0,22 8 6
CamocrositesbHas padora (CP): 2,335 96 72
Kypcogas pabora 1 36 27
PacuetHo-Tpaduueckue padboThl 0,75 27 20,25
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUIbI CaMOCTOSTEIFHON paboThI 0,335 12 9
IloxaroroBka u cmaya 3ayera 0,335 12 9
Bua uToroBoro KOHTpoJIst 3a4deT ¢ OLEHKOM

AHHOTauus padoyeii mporpaMMsbl JMCHUILINHBI «Be3onacHOCTh KU3HeeATeIbHOCTH»
(b1.614)

1. Heap aucuumimHbl - GopMupoBaHue npohecCHoHATbHONW KYJIBTYphl 0€301acHOCTH,
Mol KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U CIOCOOHOCTh JIMYHOCTH HUCIONB30BaTh B
npoeCCHOHATBHON EeSTeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUH, YMEHHI M HABBIKOB
st o0ecnieueHus Oe3omacHocT B cdepe NpodeccHOHANBHON NEATENbHOCTH, XapaKTepa
MBIIUICHUSI ¥ [IEHHOCTHBIX  OPHUEHTAalWd, TpPH KOTOPHIX  BOMPOCHI  0OE€30MacHOCTH
paccMaTpUBaIOTCS B KAUYECTBE MPUOPUTETA.

OCHOBHBIMU 33/1a4aM{ JUCUUIUINHBI SIBIISIOTCS:

* mpuOOpeTeHue MOHUMAaHHs MPOOJIEeM YCTONYMBOIO Pa3BUTHS U PUCKOB, CBA3AHHBIX C
NeSITeTTHHOCTBIO YEIIOBEKa,;

* OBNIQJICHHE MPUEMaMH PallMOHAIN3AINN KU3HEICATeIbHOCTH, OPUEHTUPOBAHHBIMHU Ha
CHIDKEHHSI aHTPOIIOTEHHOTO BO3JICHCTBHS Ha MPHUPOIHYIO Cpeay W obecrieueHre 0e301macHOCTH
JUYHOCTH U OOIIIECTBa;

* (popmupoBaHue:

- KyJbTYpbl 0€30HaCHOCTH, 3SKOJIOTUYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOIO
MBIIUICHHS, TIPH KOTOPOM BOMPOCHI OE30MaCHOCTH W COXpPAHEHHs OKPYXKAIOMIEH Cpeabl
paccMaTpUBAIOTCS B KAYECTBE BAXKHEUIITNX MTPHOPUTETOB )KU3HEACATEILHOCTH YETIOBEKA;

- KyJIbTYpbl IpO(eCCHOHATIbHON 0€30MacHOCTH, COCOOHOCTEN A MACHTU(UIIMKALUU
OIaCHOCTH U OLIEHUBAHMsI PUCKOB B cepe cBoeil npodhecCHoHaIbHON AeITeNbHOCTH;

- TOTOBHOCTH TTPUMEHEHUS TPO(ECCUOHATBHBIX 3HAHUNA I MUHUMHU3AIIUN HETAaTHBHBIX
HKOJIOTUUECKUX TOCIEACTBUM, oOecreyeHuss O0e30MacHOCTH W YNyYIlIEHUs YCJIOBUH Tpyna B
chepe cBoeilt mpodeccHOHATBHON e TENHHOCTH,

- CcrHocoOHOCTeM K OlEHKe BKJIaJa CBOEH MpeIMeTHONM o0nacTd B  pelleHue
AKOJIOTMYECKUX MPoOJIeM U rpobiieM 6€301acHOCTH.

2. B pe3yabTate 0CBOCHHUS AMCHUILINHBI CTYACHT 10JIKEH:

Nzyuenmne xypca 0€30MacCHOCTH >KHU3HEACATEIBHOCTH IPH TMOJATOTOBKE OaKaaaBpOB TIO
TEXHUYECKUM HAMPaABICHHUSIM TIOJTOTOBKM M CIIENHUAIBHOCTSM HAMpPaBICHO Ha MPUOOpETEeHHE
CIEAYIOIMX KOMIETECHIINN:

CIIOCOOHOCTh paboTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIPUHUMATH COIHANBHEIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

CIOCOOHOCTH K cCaMOoOpraHu3aiuu u camoodpazosanuto (OK-7);

CIIOCOOHOCTh HCITOJIb30BATh MPHUEMBI TIEPBOW MOMOIIM, METOIBI 3aAIIUTHI B YCIIOBHIX
upe3BbIuaitHbix cutyarnuii (OK-9);

CIOCOOHOCTh WCIOJIBh30BAaTh OCHOBHBIC €CTECTBEHHOHAYUYHBIE 3aKOHBI JIJISI TTOHUMaHHS
OKpY’Karomiero Mupa u sipienuit npupoisi (OI1K-3).
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3HaTh:

- OCHOBHbIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEePUCTHUKH;

- XapakTep BO3JEHCTBHS BPEIHBIX M OMACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOIHYIO
cpedy, METOIbl 3allUThl OT HHUX IPUMEHUTEIbHO K cdepe cBoed mpodeccHOHATBLHON
JESTEIIbHOCTH

Ymers:

- UACHTU(UIIMPOBATH OCHOBHBIE OITACHOCTHU CPEbl OOMTAHUS YEIOBEKa;

- OLIEHUBATb PUCK MX pealu3aluM, BbBIOMPAaTb METOABl 3alUThl OT ONACHOCTEH
MPUMEHHUTEIHHO K cepe cBoei mpodeCCHOHATBHOU NEATEIBHOCTH U CIOCOOBI 0OecTeueHUs
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTH

Biaagern:

- 3aKOHOJATEJIbHBIMM M IIPABOBBIMU AaKTaMU B 00JacTH O€301IaCHOCTH U OXpaHbl
OKpY’Karolen cpenpl, TpeOOBaHUSIMU K OE€30MaCHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
npodecCuOHAIBHON 1S TeIbHOCTH;

- crioco0amMy ¥ TEXHOJIOTHSIMH 3alUThI B YPE3BBIYAHBIX CUTYAIIHIX;

- IOHATUHHO-TEPMUHOJIOTHYECKUM aMapaToM B 00JacTu 6€301aCHOCTH;

- HaBBIKAMH paIMOHAIN3AIUHN TPOPECCHOHATFHON NEATEIPHOCTH C LENbI0 00eCTIeueHHS
0€30I1aCHOCTH U 3alIUThI OKPY’KaroIIel cpebl.

3. KpaTkoe coaep:kaHue JUCHHUIINHBI.

1. BBenenue B Oe3omnacHocTb. OCHOBHBIE MOHATHS W ompesencHus. bezomacHocTs U
YCTOMUYMBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(HEpbl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMEHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCHEpHOU 0€30IIaCHOCTH.

3. Unentudukanus 1 BO3[ACHCTBUE HA YEJIOBEKA BPEAHBIX U ONACHBIX (DAaKTOPOB cpelibl
obOurtanus. Knaccudukainus HeraTuBHbIX (PAKTOPOB Cpenibl OOMTaHUS ueloBeKa. XUMHUECKHE
HeraTuBHblE (DakTOpbl (BpedHble BellecTBa). MexaHMUECKHME W aKyCTHUECKHE KoseOaHus,
BUOpalMsi W IIyM. OJIEKTPOMAarHUTHBIE H3Iy4eHHS MW TOJsA. VOHM3HWpYOUIe HW3IydeHHue.
OnexTpudeckuil Tok. OnacHele MexaHudeckue GakTopsl. IIponeccsl ropeHust 1 moXKapoB3phIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3amuTa 4yeraoBeKa U cpesibl OOMTAaHUs OT BPEJHBIX M OMACHBIX (PAKTOPOB MPUPOTHOTO,
AQHTPONOTEHHOTO U TEXHOTEHHOTO MPOUCXO0KIeHHs. OCHOBHBIE MPUHIIMIIBI 3aILUTHL. 3aluTa OT
XUMHUYECKMX U OWOJIOTMYECKUMX HETaTUBHBIX (akTOpOB. 3amMra OT HHEPreTHUYECcKUX
BO3JCHCTBUI U ¢u3nyeckux noised. ObecrnieueHne 0€30MaCHOCTH CHUCTEM, pabOTaroIIMX TMOJ
naByieHueM. be30macHOCTh KCIUTyaTallid TPyOOIPOBOIOB B XMMHMUYECKOW MPOMBIIUIEHHOCTH.
be3omnacHas skcrutyaTamusi KOMIpPeccopoB. AHAIN3 U OLIEHMBAHUE TEXHOT'€HHBIX U MPHUPOJHBIX
PHCKOB.

5. Ob6ecneyeHrie KOM(POPTHBIX YCIOBUN IS )KU3HU U JIEATEITLHOCTH yenoBeka. [lonsTue
KOM(OPTHBIX WIM ONTHUMAIbHBIX YCIOBHH. Mukpokmumar nomenieHuid. OcBelieHne 1 CBEToBas
cpelia B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 SproHOMHUUECKUE OCHOBBI 0€3011aCHOCTH.

[lcuxuueckne MpoIecchl, CBOMCTBA U COCTOSIHHS, BIUSIONINE Ha 0€30MacHOCTh. Buabl u
YCIIOBUS TPYIOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. UpesBblyaiiHble CUTYyallMd W METOJbI 3aIMTHl B YCIOBHUSAX HMX peanuzauuu. OOmiue
ceenenus o UC. Iloxap u B3pbIB. ABapHM Ha XMMHUYECKH ONACHBIX 0OBeKTaX. PaauanmoHHble
aBapuu. [Ipubopbl panvalOHHONW, XUMHUYECKOW pa3BelKH U JI03UMETPUUECKOrO KOHTPOJIS.
UpesBblyaliHbIE CUTYallud BOEHHOTO BPEMEHU. 3alllUTa HACEJICHUS B UYPE3BBIYANHBIX CUTYyalHsIX.
VYcToiunBOCTh PYHKIIMOHUPOBAHUS 0OBEKTOB IKOHOMUKHU B UPE3BBIYANHBIX CUTYALIUSIX.

8. YrpanieHne 6€30MacHOCTBIO )KU3HEACATEIbHOCTH. 3aKOHO1aTeNIbHbIE 1 HOPMAaTHBHbBIE
IIPABOBBIE OCHOBBI YIPABIIEHUSI O€30MACHOCTHIO KU3HEAEATETbHOCTH. DKOHOMHUYECKHE OCHOBBI
ynpaBieHus  Oe3omacHocThio.  CTpaxoBaHME PUCKOB. ['OCyZapCTBEHHOE  yIpaBlieHHUE
0€30I1aCHOCTBIO.
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4. O0beM y4eOHOM JUCIHIJIMHBI

Bun yae6HO# paboThI B 3aueTHbIX enuHunax | B akagewm. yacax
OO6u1asi TPY10€eMKOCTb THCHHUILINHBI 4 144
KonTaktHas padora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
JlabopaTopusie 3ansatus (JI3) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
IToaroroBka K 1a00paTopHBIM paboTaM 1,11 40
[TonroToBKa K KOHTPOJIBHBIM paboTaM 0,56 20
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 1,0 36
[TonroroBKa K SK3aMEHY 35.6
KonrakTHasa atTecTanus 0.4
Buj yue6HOM paboThI B 3auetHbIx enuHunax | B acTpoH. yacax

OO0masi TPy10€eMKOCTb 1M CHUILITHHbBI 4 108
KonraktHas pa6ora (KP): 1,33 36
Jlexruu (JIek) 0,89 24
Jlaboparopusie 3ansaTus (JI3) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
[ToaroroBka K 1a00paTopHBIM paboTam 1,11 30
IToaroroBka K KOHTPOJILHBIM paboTam 0,56 15
Bu1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH 1,0 27
IloaroToBKa K 3K3aMeHy 26.7
KoHTakTHas aTTecTanus 0.3

AHHOTanus padoueil nporpamMmsl JucuuIMHbI «[Iponeccsl U annmapaTel XMuMHYECKOH
texHoJorun» (b1.6.15)

1. Hesab M CHUIIMHBI:

BMmecte ¢ kypcamm oOmed XUMHUYECKOW TEXHOJIOTMH, XUMHUYECKHX IPOLECCOB U
peaKkTopoB U Jp. CBsA3aThb OOLIEHAYYHYIO M OOLIEMH)KEHEPHYIO IOJArOTOBKY XHMMKOB-
TEXHOJIOTOB HAa OCHOBE H3YYEHHUS OCHOB THAPABINYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX
IPOLIECCOB XMMHUYECKOW TEXHOJIOTMH, 4YTO HEOOXOAMMO MpU TMOJArOTOBKE OakanaBpoB IO
JTAHHOMY HAallpaBJICHUIO JJIs1 Hay4YHO-HCCIIEJAOBAaTENbCKOM W MpaKkTH4ecKoil paboThl Ha
PEIPUATHSIX.

2. B pesyabrare wu3y4eHusi ANCHMIUVIMHBI O0y4alOIIWICA IO MNporpaMmme
0akajaBpuaTa J0J’KeH 0BJIaeTh CJIeAyIIIMMH KOMIIeTeHIUAMM:

Obwenpogheccuonanvnvimu (OIIK):

- CIIOCOOHOCTBIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeCcCHOHATIBHON  AEATeNbHOCTH, NPUMEHSITh METOJbl MaTeMaTUYeCKOro aHalu3a u
MOJICTTUPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMeHTanbHOoro uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO UCIIOIb30BATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JUIS TOHUMAaHUS
OKpy»Xaroriero mupa u sieiennit npupoasl (OI1K-3).

B pesyabTare 0cBOCHUSI AUCHUILINHBI 00y4aIOIUIICH JOJIKEH:

3HaTh!:

- OCHOBBI TEOpUHU MEPEHOCAa HUMIYJbca, Tela M MaccChl, MPUHIMIBI (U3UIECKOTO
MOJICJINPOBAHUS IIPOILIECCOB; OCHOBHBIE YPAaBHEHHWs JBHKECHUS XUIKOCTEH; OCHOBBI TEOPUU
TEIUIONEpelaul; OCHOBBI TEOPUH MACCONEpeaayd B CHCTEMax CO CBOOOJHOW M HEMOABMIKHOU
rpaHuled pasgena (as3; TUHOBBIE MPOLECCHl XUMUYECKOW TEXHOJOTUH, COOTBETCTBYIOIIHE
anmnaparbl U METOJIbI UX pacyeTa;
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- METOJbl IOCTPOEHHUS HSMIUPUUYECKHMX U TEOPETHYECKUX MOAEIEH XUMMKO-
TEXHOJIOTUYECKUX MPOIIECCOB;

- OCHOBHBIC IPUHIMIIBI OpPraHU3alMM IPOLIECCOB XHUMHYECKOM TEXHOJIOIHUH,
HEPTEXUMHUH U OMOTEXHOJIOTHH.

Ymers:

- ONpENeNsATh XapakTep IBMKEHHUS >KUIKOCTEH M Ta30B; OCHOBHBIC XapPaKTCPUCTUKH
IPOILIECCOB TEIJIO- U Maccolepelaul; pacCUUThIBAaTh IapaMeTpbl U BbIOMpPATh anmaparypy Ajs
KOHKPETHOI'O TEXHOJOTMYECKOT0 IPOIIeCcca;

- paccuMThIBaTb OCHOBHBIE XAapPaKTEPUCTHKM XHMMKO- TEXHOJOIMUYECKOIro IIpolecca,
BbIOMpATh PAllMOHAIBHYIO CXEMY.

Baagern:

-METOJJaMH TEXHOJIOTUYECKUX PACYeTOB OTAEIBbHBIX Y3JI0OB U JETalel XHMHUYECKOTO
00opyI0BaHus;

-HaBbIKaMH MTPOEKTUPOBAHUS THUIIOBBIX allapaToB XUMUYECKON POMBIIIICHHOCTH;

-METOJlaMH  ONpeAEICHUS pPALlMOHATIBHBIX ~TEXHOJOTHYECKUX PEXKUMOB pPabOThI
000py10BaHUs.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

Mopnyas 1. I'ngpoanHaMH4ecKue NMPOLECcChl M AaNNapaTbl XMMHYECKONH TEXHOJIOTHH.
OcHOBBI TeopuH sBIeHUH TiepeHoca. O0mmue 3aKOHOMEPHOCTH THAPOJMHAMUKY, TETJIoNepeaadn
u Macconepeaaun. JKunkoctu u rasel. I'maponumnamuka. Teuenue B TpyOax M KaHayax.
[Tomo6HOe mpeobpazoBanue ypaBHenus HaBbe-Ctokca. be3pazmepHbie nepeMeHHbIe - KPUTEPHH
rHIpoAMHaMuYeckoro moaodus (Dinepa, PeitHonbaca, @Ppyna, TOMOXPOHHOCTH), UX
¢usnueckuil cMbICH; NapaMeTpuuyeckue Kpurtepuu. KputepuanabHoe ypaBHEHUE IBUKECHUS
BS3KOH JKUAKOCTH. BrIOOp ckopocTell moTokoB. Ilepemenienre xuakocTeil ¥ ra3oB ¢ HOMOILBIO
MaII{H, HOBBIIIAIOIINX JaBJICHUE.

Mopnyas 2. TenJioBbie PoLecCchl ¥ ANNAPATHI XHMHYECKOH TEXHOJIOTHH.

OCHOBHBIE TEIUIOBBIE MPOIECCHI B XMMHUYECKOH TexHojoruu. [uddepeHnmnanpaoe
ypaBHEHHE IepeHoca »HHepruu B ¢opme TemaoTel. KOHBEKTUBHBIH IEPEHOC TEIUIOTHI.
PaguanTHbIN TemonepeHoc. Temnonepeaaya B HOBEPXHOCTHBIX TEMIOOOMEHHHUKAX.

Mopnyas 3. Ilpouneccsl n anmaparbl pasjejeHHs TOMOreHHbIX cucreM. (OCHOBHBIE
Macco00MeHHbIE IPOLECChI).

OcHoBBI MaccooOMeHHbIX TpoueccoB. JupdepeHnnansHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHAapHBIX cpefax. Macconepenada. MarepuanbHblil OajlaHC HENIPEPHIBHOTO
yCcTaHOBUBIIErocs mporecca. Pacyer MaccOOOMEHHBIX MPOLIECCOB U aINapaToB JJIsi CHCTEM C
OJIHUM pacIpe/iesieMbIM KOMIIOHEHTOM.

Pacuer mnomepeyHoro cedeHus (nuamerpa) KOJOHHBI; IPENENbHO JOMyCTHUMas U
HSKOHOMHUYECKH ONTHUMajibHas CKOpPOCTHU CIUIOWHOW ¢a3pl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX allllapaToB C HENpPEepbIBHBIM M CTYNEHYAaThIM KOHTAakToM ¢a3. OOmue
NPUHLIMIIBL YCTPOMCTBA W KiaccH(UKAIMS anmaparoB s MacCOOOMEHHBIX IPOILIECCOB B
cucreMax «ra3(map)-Kuakoctb». OcoOeHHOCTH KOHCTpYKLUH abcopOepoB. OCHOBBI pacueTa U
anmnapatsl sl TUCTHIUISILUH.

Mopnyas 4. OcHoBHbIe rHApoMexaHMdeckue mnpoueccol. IIpomeccsl m anmaparsl
pa3jieieHus] reTeporeHHbIX CHCTEM.

Pa3nenenue xUAKMX U ra3oBbIX I€TEPOr€HHBIX CHUCTEM B IIOJE CHUJ TSKECTH. TedeHue
yepe3 HENOJIBUKHBIE 3E€pPHHUCTBIE U IICEBIOOXKMKEHHbIE ciou. DuabTpoBaHUE CYCHEH3UH U
OYHCTKA ra30B OT MbUIEH HA PUIBTpaX.

4. O0beM y4eOHOI TUCHMIIIIMHbI

Bcero V cemecTp VI cemectp
Buasr yueOHOIT pabOTEL 3au. AKk. 3au.
ARLY p AK. yac. 3au. en. AK. yac.
ell. yac. ell.
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OO0mas Tpy10eMKOCTh

AUCUHMIUIMHBI M0 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
KonraktHas padora (KP): 3,56 128 1,78 64 1,78 64
Jlextuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi padoTa
(CP): 4,44 160 2,22 80 2,22 80
CaMocTosTenbHOE U3YUEHNE
PA3IEN0B MCLUILTHHI 4,44 160 2,22 80 2,22 80

Bua uTOroBoro KOHTpoOJIA: 72 36 36

IK3aMeH 5 1 1
IToaroroBka K sK3aMeHy 71.2 35.6 35.6
KonrakrHasg arrecranus 0.8 04 0.4
Bcero V cemectp VI cemecTp
Buzipl yueOHoii paboTsl 3au. | Actp.uac Actp.u | 3au.
3au. ef. Actp.uac
el. Bl ac. en.

OO0mas Tpy10eMKOCTb
AUCHMIUIMHBI M0 Y4eOHOMY 10 270 5 135 5 135
IAHY
Konrakrhasi padora (KP): 3,56 96 1,78 48 1,78 48
Jlexruu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 444 120 599 60 299 60
(CP): : ! ’
CamocrosiTenbHOE U3yUYeHHE 444 120 599 60 299 60
pa3aenoB JUCUUIUIAHBI ' ! '

Bua uToroBoro KOHTpoOJIA: 54 27 27

IK3aMeH

[ToaroroBka K 3K3aMeHy 2 53.4 1 26.7 1 26.7
KonrakrHas arrecranus 0.6 0.3 0.3

AHHOTanus padoyeil NPorpaMMsl IMCUHMIIMHBI «O01mast XuMHUYeCKAs TEXHOJTOTHS»
(b1.B.16)

1 Heab AMCHMIVIMHBI — TIOJy4YeHHE 3HAHMH B 00JacTH peanu3alid  XUMHKO-
TEXHOJIOTHYECKUX TPOIECCOB C YYETOM (PU3UKO-XUMHUUYECKHX OCOOEHHOCTEH MPOTEKAIOITNX
peakuuii, BbIOOpa ONTHUMAJIbHBIX YCIOBHH peau3yeMbIX MpPOIECCOB, BBHIOOPA 3 (EKTUBHBIX
PEaKTOpPOB, HpI/IO6peTeHI/I$I HABBIKOB B COCTAaBJICHUU MAaTCpPUATIBHBIX W TCIIJIOBBIX 6aJ'IaHCOB, B
pacueTe NpOIECCOB M PEAaKTOPOB HAa OCHOBE MAaTEMAaTHMUECKOTO MOJECIMPOBAHMS, IMOJIYYEHUS
3HaHWI B 00J1acTH pa3pabOTKH dHEProcOEperaInX XUMUKO-TeXHOJorndeckux cuctem (XTC),
0€30TXOAHBIX 1 MAJTOOTXOAHBIX TEXHOJOTHI HA MPUMEPE COBPEMEHHBIX TPOU3BOJICTB.
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2B pe3yabraTe u3yYeHHs UCHUIUVIMHBLI oOyyawiuuiicss 10 nporpamMmme
0akaJlaBpHaTAa J10JI/KEH:

Obaaoams crnienyromumu obmenpodeccuonanbabiMu (OITK) koMmeTeHIIME:

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUILUIMH B
po(heCCHOHANTLHOM JESTEIILHOCTH, MPUMEHSITh METOJbI MaTeMaTU4YEeCKOrOo aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-2);
3HaTh:

- OCHOBBI TEOPUU XUMUYECKUX IIPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEIOBAaHUs B3aUMOJCHCTBUAS XUMHUYECKUX IPEBPALCHUN U SBJICHUN
MepeHoca Ha BCeX MACIITAaOHbIX YPOBHSX;

-METOJIMKY BBIOOpA peakTopa u pacdyéra mporecca B HeMm;

-OCHOBHbIE PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPbl XUMUUYECKOM 1 OMOTEXHOIOTUH;

-OCHOBHBIE MPUHIIMIBI OPraHU3AINN XUMUYECKOTO MPOU3BOJCTBA, €r0 UEPAPXUUYECKYIO
CTPYKTYpPY, METO/IbI OLIeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

-OCHOBHBIE XMMUYECKHE TPOU3BOICTRA.

Ymers:

-paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUUYECKOTO MPOIIECcca;

-BBIOPATh PAIMOHATBHYIO CXEMY IIPOU3BOJICTBA 33/IaHHOTO MPOAYKTA;

-OLIEHUTH TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

-BBIOpaTh 3((HEKTUBHBIN THIT PEAKTOPA;

-IIPOBECTU PACUYET TEXHOJIOTMYECKUX MapaMeTpOB ISl 3aJaHHOTO IIPOLecca;

-OIPEJCIIUTh MapaMeTPhbl HAMTYYIlIeH OpraHu3aIiy mpoliecca B XUMHUYECKOM PEaKTopeE.

Baagern:

-MeToaMu aHanmu3a 3PPEKTUBHOCTH paObOThI XUMHUYECKHUX TIPOU3BOICTB;

-METOJIaMU pacyeTa U aHajin3a MPOoLECCOB B XUMUYECKUX PEAKTOPAX, ONPEACICHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

- METO/IaMHU BbIOOPAa XUMHUYECKHX PEAKTOPOB.

3 KpaTkoe coaep:kaHue THCHUTLIAHBI

Moayas 1. XuMu4yeckasi TEXHOJIOTMS U XUMHYECKOe POM3BOACTBO

1.1. OcHOBHBIE OTIPEACIICHHS U TIOJI0KESHHUSL.

XuMudeckass TEXHOJOTHS - Hayka 00 SKOHOMHYECKH, SKOJOTHYECKH M COLHAaIbHO
000CHOBAaHHBIX CIOCO0AX W MpoIeccax MepepadOTKU ChIPhS C W3MEHEHHWEM €ro CocTaBa U
CBOICTB MyTeM MpPOBENEHUS XMUMHUECKUX U (U3UKO-XMMHYECKHX MPEBpPALICHUH B MpPEeIMETHI
noTpeOeHuss U cpeacTBa mpou3BoaAcTBa. OOBEKT XUMHUYECKOM TEXHOJIOTMH - XHMHYECKOE
MPOU3BOJCTBO. MeEXOTpaciieBOd XapakTep XUMHYECKON TEXHOJOruMu. Pa3BUTHE XUMHUYECKHUX
MPOU3BOACTB U XMMHYECKON TEXHOJOIMU. MECTO XMMHYECKON TEXHOJOTHMH B MPOMBIIUICHHON
chepe MU METOJOB XUMHUYECKOW TEXHOJOTHMH B HEXHMUYECKUX OTPACISAX MPOMBIIUIEHHOCTH.
Mertoapl XMMHUYECKOW TEXHOJOTHHM — CHUCTEMHBIM aHajdu3 M METOJbl MaTEeMaTHYECKOTO
MozenupoBaHusa. CUCTEMHBIA aHAJIN3 CIOXHBIX CXEM M B3aUMOJECHCTBUN 3JIEMEHTOB CXEMbI —
MOHSTHE U cojiep)aHue MeToaa. du3nyeckoe 1 MaTeMaTHYECKOe MOCIMPOBAHUE, OTIPEIeTICHNE
U OCHOBHBIE TOHSITHUS, UX MECTO B WHKXCHEPHO-XUMHUYECKHX HCCIEIOBAHUSAX U pa3padoTKax.
MecTo W 3HaYe€HHWE HATYPHOTO M BBIYMCIUTEIHLHOTO JSKcrmepuMeHta. CojaepkaHue W 3aJadu
y4eOHOTro Kypca.

1.2. Xumuyeckoe npon3BOACTBO.

[loHsiTHE O XMMHUYECKOM TMPOU3BOJACTBE Kak O CHUCTEME MallMH M allapaTos,
COCTMHCHHBIX MAaTE€pUATbHBIMU U DHEPTETHYECKUMU TIOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS
B3aMMOCBSI3aHHBIE XMMHUUYECKHUE MPEBpalleHuss U (pU3NUecKre MpoIecchl mepepaboTKU ChIpbS B
MPOAYKThl. MHOTO(YHKITMOHATHPHOCTh XMMHUYECKOTO TPOU3BOJCTBA - TOJYYCHHE MPOIYKTOB,
DHEPro- M pecypcocOepexeHne, MUHUMHU3aIlMs BO3ACHCTBUS Ha OKpyKaroly cpeay. OOrmas
CTPYKTypa XHMHUYECKOTO MPOU3BOJICTBA - COOCTBEHHO XHMHYECKOE IMPOW3BOJCTBO, XpaHEHHUE
CBIPBSL ¥ TIPOJIYKIIUH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U Oe30macHOCTH. OCHOBHBIE MOJCHCTEMBI
XHMHUYECKOTO TPOM3BOJCTBA - IMOJTOTOBKA CHIPhS W MaTEPHAIOB, XMUMHYECKHE U (DU3HKO-
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XUMHUYECKHE TpEeBpallleHUs. BbICICHUE MPOAYKTOB, 0OE3BPEKMBAHUE YTHIIM3ALUS OTXOJOB,
TEIUIO- W JHEProodecredyeHue, BOAOMOATOTOBKA, YIPABICHHE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTMYECKUE KOMIIOHEHTBI - CBIPbE, BCIIOMOIaTEJIbHbIE MAaTEpHallbl, OCHOBHOH H
JIOTIOJTHUTEIIBHBIN MPOYKThI, OTXO/IbI, JHEPTETHUECKUE PECYPChI, 000pyI0BaHHE, CTPOUTEIIbHBIC
KOHCTPYKIUU U PUOOPHI, IPOU3BOJACTBEHHBIN IEPCOHAT.

KauecTBeHHBIE W  KOJIMYECTBEHHBbIE IIOKA3aTelIM XUMHUYECKOIO  IPOM3BOJCTBA:
TEXHOJIOTMYECKUE M10KA3aTeNN - IMPOU3BOJUTEIBHOCTh W MOIIHOCTh IPOU3BOJCTBA, BBIXOJ
IOPOAYKTa, PACXOAHbIE KOA(P(HUIMEHTH MO CHIPbI0 U IHEPTUU, WHTCHCHUBHOCTH IIPOIIECCOB,
KayecTBO NPOAYKTa; SKOHOMHUYECKHE IOKa3aTelu - ceOeCTOMMOCTh NPOAYKTa, MPUBEICHHBIC
3aTpaThl, YAEJbHbIE KallUTaJbHbIE 3aTPaThl, MPOU3BOAUTEIBHOCTh TPY/A; 3KCIUIyaTallUOHHBIE
MOKa3aTeIH - HAJECKHOCTh U 0€30MacHOCTh (PYHKIIMOHUPOBAHUS CHUCTEMbI, YyBCTBUTEIHHOCTb,
pEryJIupyeMOCTb M YIPABISEMOCTb IIPOLIECCA; COLMAIbHBIE IOKA3aTelIM - BO3/JCHCTBUE Ha
OKPYXKAIOIIYIO Cpelly, 6€30MacCHOCTh OOCITY)KMBaHUs, CTENIEHb MEXaHU3AllUK U aBTOMATU3ALIUH.

1.3. CeIppeBbi€ pecypchl, BOJIa M 3HEPTUS B XUMUUECKOM IIPOU3BO/ICTBE.

Knaccugukanus CchlppeBBIX PECYpCcOB IO Ppa3IMYHBIM INpU3HaKaM - (a3oBOMYy
COCTOSIHUIO, IPOUCXOXKJIEHUIO, HCTOYHMKAaM. MMHepaibHOE Cblpbe (PyIObl U IOJIE3HbBIE
UCKOIIaeMbl€), OPraHUYECKOe MPUPOJHOE ChIpbE (IOPIOUME MCKOIAEMBbIE), PACTUTENBHOE U
KUBOTHOE CHIPbE, BTOPUYHOE CHIPbE - MX MCIOJIb30BAaHUE U MYyTH InepepadoTku. OCHOBHbBIE
crocoObl NEPBUYHOM 00pabOTKH ChIpbs (0OOralieHne, O4UCTKa, MOAr0TOBKA K TPAaHCIIOPTUPOBKE
u nepepaborke). I[loHsATHE, CYIIHOCTP M TpPHUMEPHl YIIyOJIEHUS HCIOJIB30BAHUS CBIPHS,
KOMOWMHUPOBaHUS IPOU3BOJICTB U KOMIIEKCHON IIepepabOTKU ChIPbSL.

3HaueHue U MCMOJIb30BaHUE BOJABI B XMMHUYECKHUX IMPOMU3BOJACTBAX. VICTOUHMKU BOJBI.
TpeboBaHMsl K TeXHOJOrM4Yeckod M OblToBOM Boje. [IpoMblluieHHas MOATOTOBKA BOJBI U
METO/Ibl €€ OUUCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJS KadecTBa BOJbl. DKOHOMMS
BOJIONOTPEOIeHHS B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Buasl W HMCTOYHWKM DJHEPTMUM B XUMHYECKOW TPOMBIIUIEHHOCTH. Macmradbl
noTpelyeHuss U CrnocoObl yYMEHBUIEHHs »Heprerudeckux 3arpar. CyIIHOCTb U MPHUMEPbI
pereHepan W peKymnepaluyd >SHEPrUu. OHEProTeXHOJIOIMYECKHe CHCTeMbl. BropuuHble
OHEPreTUUECKHUE PECYPCHI.

MOIly.]'[I) 2. TeopeTuquKue OCHOBBI XUMHYIECCKHUX ITPOUECCOB U PCAKTOPOB

2.1. OcHOBHBIE ONIPEAEICHUS U MOJI0KEHUS

DUBHUKO-XUMHUYECKHE 3aKOHOMEPHOCTH XUMHYECKHUX MpeBpaIIeHu -
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKUE, KuHeTnuyeckue. [lokazatenn XUMHUYECKOTO
MIPEBpAICHHS - CTENEHb MPEBPAIICHHS, BBIXO TPOIYKTa, HHTETpaibHas U auddepeHmanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U MPEBPALLIEHUS PEAreHTOB.

2.2. XMHUYECKHE MPOIECCHI.

Omnpenenenue. Knaccudukanus XMMHUYECKHX IMPOLECCOB MO PA3IUYHBIM MpPU3HAKAM -
XUMHYECKMM (BHJ XHMHUYECKOW peaklMH, TEePMOJMHAMUYECKHE XapaKTEPUCTUKH, CXeMa
npeBpaleHuii) u (a30BbIM (YUCIIO U arperaTHoe CoCcTosiHUE (a3).

I'omorennsIii xumuuecknil mpouecc. OnpeneneHue U NpuMepsl. BiausHue XUMUYECKHUX
NPU3HAKOB M YCIOBUI MPOTEKaHUS Mpoliecca Ha ero nokasaresnu. CrnocoObl HHTEHCU(PUKALIH.

[TonsiTre ontuManbHBIX TemmepaTyp. ONTUMaNbHbIE TEMIEPATyphbl AJI OOpPaTUMBIX U
HEOOPaTHUMBIX K30- U SHIOTEPMUUECKUX PEaKIIHH.

I'ereporennspiii (HeKaTaAIMTUYECKH) XUMHUECKUi mporecc. OnpeneneHrue U MpUMEpHI.
CrpykTypa mpoliecca U ero cocramiswoume (craauu). Habmogaemas CKOpOCTh XMMHUYECKOTO
npeBpaiierus. O6mactu (peKUMBI) MPOTEKAHUS TPOIIeCcca, JUMUTHPYIOIIAST CTA U,

I'eteporenHplii XuMHUYECKUW Tporecc '"ra3 (KUAKOCTh) - TBepaoe". OOOocHOBaHUE,
MIOCTPOCHUE U aHAIM3 MaTeMaTUYECKON MOJIENH sl peakiuil TopeHus (Mojemb ""cKuMaroasics
chepa) u TOmOXMMHUECKOH (Moaens "c HeB3aumopaeWcTByrommMM sapom"). Habmomaemas
CKOPOCTh TIpEBpAIlEHUs, BpeMsl MpeBpallleHus U MyTH HHTEHCU(PUKALUUU IS Pa3iIndHbIX
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oOracTteii mpoTeKaHus mpolecca.

I'ereporeHHplli XUMHUYECKUH mpormecc '"raz (KUAKOCTH) - KUAKOCTH". OOOCHOBaHHE,
MOCTPOCHHUE M aHAIW3 MaTemaTudeckodl Mmopenu. HalOmromaemass cKOpoCTbh NHpEBpalIeHUs U
obnactu nporekanus mporecca. [Tyt nHTeHCHUKaIMU 1JI pa3IMyHbIX PEKUMOB IpoIiecca.

Karanmurnueckuit mpouecc. OmnpeneneHue, kiaccudukanus, nmpuMepsl. [ eTeporeHHbIi
KaTaJu3 Ha TBepAOM KaTtanu3atope. OOOCHOBaHWE, MOCTPOCHUE M AHAINW3 MaTEeMaTUYEeCKON
MOJIeJIM Ha KaTaJIUTUYECKOW MOBEPXHOCTH M B MOPHUCTOM 3epHE Karanu3aTopa. HaOmronaemas
CKOPOCTh IIpEBpalleHus U o00jacTu mpoTekaHus mnporecca. CrTeneHb UCHOJIb30BaHUS
BHyTpeHHel noBepxHOCTH. [lyTn nHTeHCH(UKaUK KaTaTUTHYECKUX MPOLIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OmnpeneneHre M Ha3HAYEHHE XHMHYECKOIO peakTopa. PeakTopbl B XUMHYECKHX H
HEXMMHUYECKUX OTpACIsAX MpoMbIIUIieHHOCTH. OO030p THUIOB XHMHYECKUX PEaKTOPOB, HX
CTPYKTYpHBIE DJIEMEHTHI (peaklMOHHas 30Ha, YCTPOMCTBA BBOJA U BBIBOJAA, CMEIICHUS,
pas3zieneHuss U pacupeesieHusl MOTOKOB, TEIUIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIECCHl U
SBJICHUS B HUX.

CucremaTu3zanus MpoleccoB B XMMHUYECKOM DPEAKTOpPE MO MaciiTady MX MPOTEKaHUS:
XUMHYECKasl peaKlys, XHMHUYECKHUH TMpolecc B JIIEMEHTApHOM o00beMe, IMpOLEecChl B
PEaKLMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBS3b U ME€papXuyeckas CTPyKTypa
MaTeMaTHUYeCKON MOJenu mpoliecca B peaktope. [Ipumepsl mpoieccoB B pa3IUYHBIX BUAAX
XUMHUYECKHX PEAKTOPOB.

Krnaccudukanus nporeccoB B peakTopax 1o pa3iudHbIM MPU3HAKaM - BUJ XUMUYECKOTO
npolecca, OpraHu3alys IOTOKOB pPEareHTOB (CXeMa JBUKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHu3alus TeIIOBbIX OTOKOB (TEIJIOBOM PEXKUM,
cxeMa TeIuI000MeHa), CTAIlHOHAPHOCTH TPOIIecca.

O6ocHOBaHMEe ¥ TOCTPOEHHUE MaTEeMAaTUYECKOM MOJeNHU TMpolecca B PeaKkTopax
Pa3IMYHOIO TUIA KaK CUCTEMbl YPaBHEHUH MAaTE€pPHAIbHOTO U TEIUIOBOTO OajlaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpe IOTOKa, XUMHUYECKUX TNpPEBpAIlCHUAX, SBICHHUSIX IEepeHoca TeIuia u
BEIleCTBA W WX B3amMojeicTBuu. CHcTeMaTH3anuss W KIACCU(UKANUS MATEMAaTHUYECKUX
MoJIeJIeH MPOIIeCCOB B PEAKTOPaXx.

N3otepMuueckre Mporecchl B XMMHUYECKOM peakTope. BimsHue CTpPYKTyphl MOTOKa
(umeanbHOE CMEIIEHHE ¢ BBITECHEHHUE), CTallMOHAPHOCTH Tmporecca (IPOTOYHBIA |
NepPUOANYECKUI), TapaMETPOB U YCIIOBUHM NMPOTEKaHUs Ipolecca (TeMrepaTrypa, KOHIIEHTpaIus,
JaBjieHne, 00beM PEaKIIMOHHOM 30HbBI, BpeMsl), BUJa XMMUYECKOHN peakinu (IpocTasi ¥ CIOXKHas,
obpatuMass U HeoOpaTMMas) W €€ MapaMeTpoB Ha MPOGUIN KOHIICHTPAMM W TIOKa3aTelu
mpolecca B peakTope (CTeNeHb MPEeBpaIleHHs, BBIXOJ IMPOIYKTa, CEJIEKTHUBHOCTH IMpoIlecca).
OcHoBBI pacuera mporecca B peaktope. ComocraBienne 3(PGEKTHBHOCTH TMPOIECCOB B
peaKTopax, OMUCHIBAEMBIX MOJICISIMH HJICATTbHOTO CMEIICHUS U BHITECHEHUSI.

Hewusorepmuueckne mporeccbl B XUMHUUYECKHX peakTtopax. OpraHuzamus TeIIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKHX peakTopax. Pacmpenenenue TeMeparypbl, KOHIICHTPAIUH U
CTCTICHH TIPEBpAIICHUS B PEAKTOPE B PEXKHUMAX HJICATHHOTO CMEIICHHWS W BBITCCHCHUS,
annabaTU4eckoM u ¢ TermiooOMeHoM. CBs3b TeMmmepaTypbl W CTEINEHH TpPEBpAIlleHUs B
aauabatudyeckoM mporecce. ComocTaBleHHE C H30TEPMHUYECKUM pEKUMOM. Yuciao u
YCTOHYHBOCTH CTAIIHOHAPHBIX PEKHMOB B PEAKTOPAX UCATBHOTO CMEIIICHUSI.

2.4. [IpoMBINUIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX mIpuMepax MNPEIMETHO PacCMAaTPUBAIOTCSA IIPOMBIIUICHHBIE PEAKTOPHI
JUISL TIPOBEJCHUS MPOLECCOB TOMOTEHHBIX, T€TEPOT€HHBIX U KaTAIUTHYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTHU PeXHUMa, 00JIACTH UCTIONb30BaHUSI.

Moayab 3. XuMu4eckoe nNpou3BOACTBO, KAK XUMHKO-TEXHOJIOTHYECKasi CUCTeMa
(XTC).
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3.1. CTpykKTypa U OnucaHue XUMHUKO-TEXHOJIOTMYECKOM CUCTEeMbI.

XUMHUECKOE MPOU3BOJCTBO Kak XUMHKO-TexHojorunyeckas cucreMa (XTC). Ilonsarue
cucteMbl M XTC. CocraB XTC: »aeMeHTHI, CBI3M, HoACHCTeMBI. OieMeHThl XT1C,
KJIacCH(UKAIMs IO BH]Y MPOILIECCOB M Ha3HaueHUI0. TexHomornyeckue cBsazu meMeHToB XTC
(morokm). IlocnemoBarenbHas, MapauielbHas, pa3BETBICHHAS, IOCIICIOBATEIHLHO-00BOHAS
(baiinac), oOpaTHast (pEIHKIT) TEXHOJIOTHYECKUE CBSA3H. X CXeMbl U Ha3HAYCHHUE.

Onucanne XTC. Buasl mogeneir XTC - onucarensHble U rpaduyeckue. OnucareabHbIe
MOJIETTM - XUMHYECKas CXemMa U MaremMaTudeckas wMojeib. [ paduyeckue ™openu -
(GyHKIHMOHATbHAS, TEXHOJIOTHYECKas, CTPYKTypHas W Jpyrue (CIenuagbHbIE) CXEMBI.
Haznauenue, npuMeHeHHE 1 B3aUMOCBSI3b MOJIENCH.

3.2. Anasm3 XTC.

[Tonsitue, 3amaun u pesynprathl aHanusza XTC - cocrosuue XTC, marepuanbHbli U
TEIUIOBOM OajlaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kak cHCTEMbI: B3aMMOCBS3aHHOCTb DPEKMMOB 3JIEMEHTOB, pa3ivyuue
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYIIECTBOBaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblii U TEIIOBOM OanaHchl. MeToIMKa COCTaBIICHUS U pacueTa MaTepHalIbHbBIX
u teroBbix OamancoB XTC m ee moacucreM. OcoOeHHOCTH pacyera OalaHCOB B cXeMaX C
perukioM. @opMbl IpeCTaBIeHUs 0alaHCOB (TaONUIIbI, TUArpaMMBI U JIp.).

MarepuanbHplii  OamaHc Jius  MacCOOOMEHHBIX M PEaKIMOHHBIX  AJIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPHUYECKHX, TEPMOJMHAMUYECKHMX U MeXK(}a3HbIX OalaHCOBBIX
cooTHowieHUH. CTeXHMOMETPUYECKUE COOTHOIIEHUS M MX pa3HOBUAHOCTH. (CreneHb
MCII0JIb30BaHUS ChIPHEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTUUYECKUM (110 MOJTHON PHEPIUM) U HKCEPreTUUeCcKuil OanaHchl U
KII. Ux conocTaBieHnue u ucnosib3oBanue B ananmze XTC.

3.3. Cunre3 XTC.

ITonsiTe m 3anaum cuHTe3a (mocrpoennss) XTC. OcHoBHBIC 3Tanbl pa3spadoTKu
XTC. Posab MmaTeMaTHYeCKMX H IBPUCTHYECKHUX METO/10B.

OcHoBHble KoHUenuuu npu cuHTe3e XTC: MONHOE HCIONB30BAHNE CBHIPHEBBIX U
SHEPTCTUUCCKHUX PECYPCOB, MUHUMH3ALNA OTXOJ0B, OITUMAJIBHOC UCIIOJIb30BAHHUC allllapaTyphbl.
Nx conepxaHue M crocoObl peanuzaiui. KoMOMHMpOBaHHbBIE MPOU3BOJICTBA, COBMEIICHHBIE
IMpoUecCChI, BTOPHUYHBIC OHCPTCTUUCCKHC PECYPCHI, OHCPTOTEXHOJIOTHUICCKUC CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIe, MAJIOOTXOAHbIE TPOU3BOACTBA - UX MOHATHUS, OCOOCHHOCTU
U TIpPYUMEHEHHUE.

OnHOpO/IHBIE TEXHOJOTMYECKHE CXEMbI: CHUCTEMa pPEeKYIepaTUBHOIO TEeII00OMEeHa,
CUCTEMa pa3/eJIeHUss MHOTOKOMIIOHEHTHOM cMecH, cuctemMa peakTopoB. OCHOBBI TOCTPOCHUS X
ONTUMAJILHOU CTPYKTYPBI

Mooyns 4. Illpomvrunennsvie xumuueckue npou3eo0cmad.

XUMHYecKrue MPOU3BOJICTBA PACCMATPHUBAIOTCS MPEIMETHO KaK peaiu3alis W3y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, koHIENIMA NOCTPOEHUs
BbicokOA(p(ekTuBHOH XTC. OCHOBHOHM akIIEHT Jenaercs Ha (QPU3MKO-XMMHYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TPOM3BOACTBA M €ro  IOACHCTEM.
[TpousBoacTBo cepHoil kuciaothl. [IponsBoacTBo ammuaka. IIpou3BOACTBO a30THOW KHUCIIOTHI.
ITpon3BoacTBO cTUpOIA.

Monayasb 5. CoBpeMeHHbIe TEHACHIMHA B PA3BUTHN XUMH4Y€CKON TEXHOJIOTHH.

Tekylee cOCTOSHHE XUMUYECKOW ITPOMBIIIIEHHOCTH B MUPE U TEHACHUUU €€ Pa3BUTHA.
[TepcrieKTUBHBIE UCTOYHUKH ChIPbS U 3HEprur. Kinacreprszanus XMuMUYECKON TPOMBIIILIEHHOCTH.
CoBMerrieHHble Tpoliecchl. ['MOKuMe W TepecTpanBaeMble TEXHOJOTHYECKHe cXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHUECKHE MPOIECCHI M CIIOCOOBI TTOIYYSHHS TPOIYKTOB. HaHOoTeXHOMOTHS.
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4 O0beM yueOHOH THCHMIIINHBI

. B 3aueTHEBIX B akanem.
Buabi yueOHoii padoThl
CAMHUIIAX qacax
O01masi TPy10eMKOCTb TUCHHUILUIMHBI 110 Y4eOHOMY 7 252
IUIAHY
KonraktHasi pa6ora (KP): 2,22 80
Jlextuu (JIek) 0,89 32
[Tpaktrueckue 3ansarus (113) 0,89 32
Jlaboparopusie 3anstus (JI3) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Bua koHTpOJIA: 3aUeT / IK3aMeH DK3aMeH
(36)
[ToaroroBka K 3K3aMeHy 1 35.6
KonraktHas arTecranus 0.4
BHab1 yueGHoii paGoThi B 3aueTHbix | B acTpoHOM.
CAMHUIIAX qacax
OO0masi Tpy10eMKOCTb JMCHHUILIHHBI 110 Y4eOHOMY 7 189
IUIAHY
Konrakrhasi padora (KP): 2,22 60
Jlextuu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaGopaTopnsbie 3anstus (JIab) 0,44 12
CamocrosiTesibaas padora (CP): 3,78 102
Bua koHTpoas: 3a4eT / 3IK3aMeH Ox3ameH (27)
[ToaroroBka K 3Kk3aMeHy 1 26.7
KonrakTHadg arrecranus 0.3

AHHOTanus padoveil NporpaMmsl IUCHUILIHHBI «CHCTEMBI YIIPABJICHUS XUMHUKO-
TexHoIoruueckumMu npoueccamu» (b1.517)

1. Heab AMCHUIUIMHBI — HAy4YUTh CTY/AECHTOB TEOPETUYECKUM 3HAHHUSM B 00JACTH
aHamM3a M CHHTE3a CHCTEMa aBTOMAaTHYECKOTO pEeryJIHpOBaHUSA, CIIOCOOHBIX TIPaMOTHO
UCIIOJIb30BaTh COBPEMEHHBIE METOJbl U CPEICTBA aBTOMATU3ALMUU XMUMHMKO-TEXHOJIOTHYECKHX
IIPOLIECCOB.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YalIIMiici 1O mporpamMmme
0akajaBpHuaTa JOJIKEH:

o0sanaTh ciaenywiuumu odmenpodeccuonaibubiMu (OIIK) komnerenuuamm:

— CIOCOOHOCTBIO HCITOJIB30BAThH OCHOBHEIE 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUIIIINH B
HpO(i)eCCHOHaﬂBHOﬁ ACATCIIBHOCTH, TMPUMCHATH MCTOALI MATCMATHYECKOI'0 aHajlin3a U
MO/JICIIMPOBAHHUSI, TEOPETUIECKOTO M AKCIIEpUMeHTaIbHOTO HccinenoBanus (OITK-2);

3HaTh:

— OCHOBHBIE TIOHATHUS U OMNpeAeNeHUus B O0JacTH  YIpaBICHUS  XUMHKO-
TEXHOJIOTHYECKUMU TTPOIIECCAMH;

— MaTeMaTHYEeCKOE OIMMCAaHWE DJIEMEHTOB CHUCTEM aBTOMATHYECKOTO PETYIHUPOBAHMS
(CAP) Bo BpeMEHHOIi U YaCTOTHBIX 00JIACTSIX;

— Meron mpeoOpazoBaHus Jlammaca W MOHSATHE MEPEAATOYHON (YHKIIMH SJIEMEHTOB
CAP;
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— THUIOBBIC 3aKOHBI PETYJIUPOBAHUS U METOJIbI pacueTa napameTpoB HacTpoek CAP;

—  METOJIbI pacueTa OJTHOKOHTYPHBIX KaCKaJHBIX 1 KoMOMHNPOBaHHBIX CAP;

— CTPYKTYpPbI CUCTEM YIPABIICHUS TUIOBBIMU TEIIIOOOMEHHBIMH, MacCOOOMEHHBIMU U
PEaKTOPHBIMU MPOIECCAMHU.

Ymers:

— TNpPOU3BOAUTH JIMHEAPHU3ALUUI0 AHAIUTUYECKUMHU M YUCICHHBIMM  METOAaMH
HenuHeWHbIx X TII;

— MPOU3BOJUTH ANMMPOKCUMAIIMIO KPUBBIX Pa3roHa M pacueT MepelaTOYHBIX (PYHKIIHA
00BeKTa yIpaBJICHHUS;

—  OCYULIECTBJIATH NpeoOpa3oBanue Jlamnaca;

— OCYLIECTBJISITh PAacyeT BPEMEHHBIX M YaCTOTHBIX XAPAKTEPUCTHUK 3JIEMEHTapHbBIX
3BeHbeB CAP 1 pa3InyHbIX 3aKOHOB PETYJIMPOBAHUS;

— OCYUIECTBJIATH CUHTE3 M aHAJIU3 OJHOKOHTYPHBIX, KACKaJHBIX U KOMOMHHUPOBAHHBIX
CVY XTII;

— pa3pabarbiBaTh CHCTEMBbI YIPABICHUS THUIOBBIMH XHUMHUKO-TEXHOJOTHUYECKUMHU
MIPOLIECCAMU;

Biaagern:

— HaBbIKaMU CTPYKTypHOro u napamerpuueckoro cuureza CY XTIl Bo BpemeHHOH u
YaCTOTHON 00J1acTAX;

— HaBbIKAMH pacyeTa MepeAaTovyHbIX (QYHKIMNH O0O0BEKTa MO HSKCIEPUMEHTAIBHBIM
JaHHBIM (KPUBBIM Pa3roHa);

— HaBblkaMu ontumuzanuu padorst CY XTII;

— HaBbIKAMU  TPOCKTHUPOBAHUSI ~ CHUCTEM  YIPABJICHUS  THUIOBBIMH  XHMHKO-
TEXHOJIOTHYECKUMU MTPOLIECCAMH.

3. KparTkoe conep:kanue JIUCHUIIUHBI:

Beenenme. Llenn u 3amaum kypca. KpaTkuil HCTOpHYECKHI OYEpK CO3JaHUS CHCTEM
ABTOMAaTUYECKOTO PETYIUPOBAHMS.

Moayab 1. OcHOBHbBIE HOHATHS M ONpEAETCHHS B 00JacTU YIpaBJIEHUS XUMHKO-
TEXHOJIOTMYECKUMU ITPOLIECCAMHU

OcCHOBHBIE  TEpMHUHBI U  OIpPENEICHMs. XUMHUKO-TEXHOJIIOTMYECKMH  Ipolecc.
Perynupyemass mnepeMeHHas. VYOpaBisiomMe | Bo3Myllaromue BoszaelcTeusa. Cucrema
aBromaruyeckoro peryiaupoBanusi (CAP). bnok-cxema CAP.

Hepapxuueckass CTpyKTypa CHUCTEM YIPABICHUS XUMHUYECKUMU MPEANPUATHAMH.
Hepapxuueckas CTpPYKTypa XUMHUYeCKMX mpeanpustuil. CTpykTypa HHTETPUPOBAHHBIX
ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS XUMUYECKUMU NPEeANpUATHAMHA. OCHOBHBIE TOHATHUS
o cuctemax aproMaruueckoro perynupoanust X TI1. brnok-cxema CY XTII.

Knaccudpukanus cucrem ynpasiaenus XTII. [lo Buay MaTeMaTHdyeckoro ONUCAHUS:
nuHeiHble u HenuHelHbie CY XTII. Tlo npuHuIuny peryaupoBaHusi: pa3oMKHYTbIE, 3aMKHYTHIE,
KOMOMHUpOBaHHbIE M aganTuBHbIe. [0 QyHKIMOHANBHOMY Ha3HAUYEHUIO: CTaOMIM3MpPYIOLIHE,
ciensiiie W nporpamMmuble. [lo  4mcny KOHTYpPOB — yHpaBJi€HHUS: OJHOKOHTYPHBIE U
MHOTOKOHTYpHBbIE. Il0 uuClly yIpaBiseMbIX NEPEMEHHBIX W YIPABIAIOLIUX BO3ICHCTBUIL:
OJIHOCBSI3HBIE 1 MHOTOCBSI3HBIE.

KayectBo, OBICTpOAECHCTBIE U YCTOHYMBOCTH CUCTEM aBTOMATHYECKOTO PEryJIMpOBaHUS
(CAP). OcHoBHBIE MTOKa3aTeIN YCTOWYMBOCTH, ObICTpoaeiicTBUs 1 kauecTBa CY XTII.

Oranel aHanu3a u cuare3a CAP. [locnenoBarensHocTr atanos cuHre3a CY XTII: ananus
XTIl xak oObeKTa ympaBiieHUs (BBISBIEHUE YIPABISAEMbIX NEPEMEHHBIX, YIPABIAOMIUX U
BO3MYIIAIONMX BO3JeHCTBUM), cuHTe3 cTpYKTyphl CY XTII u BbIOOp 3aKOHA pEryIMpOBaHUS.
Pacuer onTuManbHBIX IMMapaMETPOB HACTPOEK PETYISITOPOB W IPOBEAECHUE HMHUTALMOHHOIO
moaenupoBanust CAP. Beibop TexuHnueckux cpeacts peanusanuu CAP u ee BHenpeHue.
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Moayab 2. JluHeiHbIE CHCTEMBI aBTOMATHYECKOrO peryiupoBaHus. (OCHOBBI
MaTEMaTUYECKOT O ONHUCAHUS

Cratnueckue W JUHaAMUYeCKue Xapaktepuctuku sieMeHToB CAP. JluneitHble u
HeNMHEHbIe cTtatndeckue xapakrepuctuku XTII. Meroasl nuHeapu3anuu: aHaIUTUYECKUE U
yucieHHele. JluHamuyeckue xapaktepucTuku 3nemeHToB CAP. Ilepexonneie mporeccsl B
JTMHEHHBIX cucteMax. Cucremsbl, onuchiBaeMble AU depeHnnanbHbIME yPaBHEHUSIMU TIEPBOTO,
BTOPOTO U 00Jiee BEICOKUX MOPSAKOB.

Tunosbie 3BeHbss CAP. BpemeHHble XapakTEpUCTUKU 3JIEMEHTapHbIX 3BeHbeB CAP.
Bpemennblie XapaKTEPUCTUKH YCHJIUTEIBHOTIO, MHTErPUPYIOLIETO, UJI€aTbHOTO
Qg epeHMpyIONIero, HHEPIUOHHOTO 3BEHBEB IEPBOIO U BTOPOTO  HOPSAAKOB |
K0J1e0aTeIbHOTO 3BEHA.

[IpeoOpazoBanue Jlamnaca. Ilepemarounsie (yHKIMHM 37eMeHTapHBIX 3BeHbeB CAP.
[IpumeHeHrne oOmnepalMOHHOTO HCYUCIECHUS s pemeHus auddepeHInanbHbIX YpaBHEHUH.
[IpeoOpaszoBanue Jlammaca. OcHOBHBIE CBOiicTBa opuruHaia. Pacder mepenaTOYHBIX (YHKIHMA
31eMeHTapHbIX 3BeHbeB CAP: ycwintenbHOE 3BEHO, HMHTETPUPYIOLIEE 3BEHO, HACAIBHOE
g depeHImpyromiee 3BeH0, THEPIMOHHOE 3BEHO MEPBOT0 TOPSIIKA.

YacToTHBIE XapaKTEPUCTHUKU 3JIeMEHTAapHbIX 3BeHbeB CAP. Metonq 4acTOTHBIX
XapaKTEPUCTHK. AMIUIMTYIHO-YaCTOTHBIE H ()a3049acTOTHBIC XapaKTEPUCTUKH JIMHEHHBIX
cucteM. BellecTBeHHbIE UM MHHUMBIE YaCTOTHBIE XapaKTEpUCTUKH. Pacder 4acTOTHBIX
XapaKTEPUCTHUK AJIEMEHTaPHbBIX 3BEHbEB! YCUIIUTEIILHOTO MHTETPUPYIOLIETO,
muddepeHIMPYOIIEro, THEPLHHUOHHOTO 3BEHbEB MEPBOT0 U BTOPOIO MOPSAIKOB U 3BEHA YHCTOTO
3arasablBaHusl.

TunoBble 3aKOHBI PETyIUPOBAaHUA. BpeMEHHbIE U YaCTOTHBIE XapaKTEPUCTHKU 3aKOHOB
perynupoBanusa. Bpemennbie n vactotHele xapakrepuctuku 1, W, TN, TI0 u [T1][-3ak0oHOB
pEeryaupoBaHHUS.

Mopnyb 3. AHam3 pa6oTbl 0AHOKOHTYpHOIT CAP

YcroiiuuBocts CAP. Kputepuu ycroitunBoctu. [lepenatounsie pyHKIMH pa3oMKHYTON
u 3aMkHyTOM OomHOKOHTYpHOUM CAP. IlpeoOpa3zoBanue cTpyKTypHBIX OJOK-cxeM. CHUTHalIbHBIC
rpa¢sl. Anredpandeckre U 4aCTOTHBIE KpUTEPUH ycToiunBocTH JnHeHbIX CAP.

Pacuer mapamerpoB HacTpoek CAP. [IpsiMbie 1 KOCBEHHBIE METObI pacyeTa rmapaMeTpoB
HacTpoek CAP. Pacuer onTumanbHbIX mapameTpoB HacTtpoek IIM-perymaropa c¢ momouisro
YaCTOTHBIX XapaKTEPUCTHUK.

Moayas 4. Meroabl NOBBINIEHHS KadyecTBa  PeryJiMpOBAHMS  XHMHKO-
TeXHOJIOTHYEeCKHUX PO eccoB

KackanHble cucTeMbl aBTOMaTHUECKOTO peryinpoBanns. CTpyKTypHasi cXeMa KacKaJIHbIX
CAP. Pacuer mnepenaToyHblX (YHKIMHA DKBHUBAJCHTHBIX OOBEKTOB PpEryJIMpPOBAaHUS JUIS
OCHOBHOTO M BCIIOMOTaTENbHBIX PETYIIATOPOB.

KomOuHMpoBaHHBIE CHCTEMBI aBTOMAaTHYECKOTO PETyJIUPOBAHUsA. Y CIIOBHUE a0COIIOTHOM
WHBAapUAHTHOCTH PETYIMPYEMON NEPEMEHHOM OTHOCHUTEIBHO BO3MYULIAIOIIETO BO3JEHCTBU.
Pacuer nepenarounoil pyHKIMM yCTpOICTBa BBOJIA IO BO3MYILAIOLIEMY BO3/IEHCTBUIO.

AJnanTUBHBIE CHCTEMbI aBTOMAaTHUECKOTO perynupoBanus. Kiaccudukanus aganTuBHBIX
CY XTII. TlouckoBeie W O€CIOMCKOBBIE CaMOHACTPAaWBAIOIIUECS CHCTeMBI. lcmonb3oBanue
STAJIOHHBIX Mojeiel B agantuBHbIX CY XTII.

Moayab 5. Cucrembl aBTOMaTHYECKOTO PETyJIMPOBAaHUS THUIOBBIX  XMMHKO-
TEXHOJIOTMYECKHX IPOLIECCOB

CAP TtemnoobmeHHbIX mporieccoB. CTPYKTypbl M OJIOK-CXEMbl OJIHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KaCKaHBIX U MHOTOCBS3HBIX CAP TernaooOMeHHBIX MPOIECCOB.

CAP wmaccooOMeHHBIX TpoueccoB. CTPyKTypbl M OJIOK-CXEMbl OJHOKOHTYPHBIX,
KOMOWHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP MaccOOOMEHHBIX MPOIIECCOB.

CAP peakropubix mponeccoB. CTpyKTypbl U OJOK-CXE€Mbl OJHOKOHTYPHBIX,
KOMOMHHUPOBAHHBIX, KACKaHBIX U MHOTOCBS3HBIX CAP peakTOpHBIX MPOIECCOB.
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4. O0beM y4eOHOI TUCHUIIITHHbI

o B 3aueTHBIX B akamem.
Bupl yue6HOM paboTh
eIMHUIIAX qacax
OO01masi TpyA0eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 4 144
Konrakthas pa6ora (KP): 1,3 48
Jlexumu (Jlek) 0,9 32
Jlaboparopusie 3anstus (JI13) 0,4 16
CamocrositesbHas padora (CP): 2,7 96
CaMOCTOSITeThHOE N3YUCHUE PA3/ICTIOB IUCITUTUIMHEI 57 95,8
KonrtaktHas camocrositenbHasi pabora ’ 0,2
3aver ¢
Bua koHTpos: 3a4eT / 3K3aMeH - .
OIIEHKOH

. B 3auernsix | B actpoHoMm.
Buner yueGHoi paboThl

CIMHHIIAX gyacax
OO01masi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 4 108
Konrtakthas patdora (KP): 1,3 36
Jlexumu (Jlek) 0,9 24
JlabopaTopnsie 3anstust (JI3) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
CaMocCTOsTeIbHOE U3YUCHHE PA3/IeTIOB TUCIUTUIMHBI 57 71,85
KonTaktHas camocrositensHas paboTa ' 0,15
3auer ¢
Buja koHTpoOJIsI: 3a4eT / IK3aMeH - .
OIIEHKO¥i

4.4.2. JIMCUUILIMHBI BADUATHBHOI YacTu (00s13aTe/IbHbIE AU CHUILIMHBI)
AHHOTaUMs padoyeil MPOrpaMMbl TUCHUTLIMHBI «OCHOBBI IKOHOMHKH H YIIPABJIEHUS
npoussoacrsom» (b1.B.O/1.1)

Henp AUCHMIUVIMHBI - TIOJYYCHHE CHCTEMbl 3HAHUH 00 DIKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (YHKIIMOHUPOBAHUS  TMPOMBIIIJIEHHOTO  MPOHW3BOJACTBA B CHCTEME
HAI[MOHAJILHOW 2KOHOMHUKH, (DOpPMHpPOBAHHE SKOHOMHYECKOTO MBINIICHUS M HUCIOJIh30BaHUE
MOJTYYCHHBIX 3HAHUN B TIPAKTUYECKOH JESITEIHbHOCTH.

2. B pe3yabTare u3y4eHus AMCHUILIMHBI 00yYAKOIIUICA MO MporpaMmme
0akajaBpHaTa JOJIKEH:

OO6manath caeayrOMMUMI KOMITETEHIIUSIMH:

OO1IeKyAbTYPHBIMU:

- CHOCOOHOCTh HCIIOJIb30BaTh OCHOBBI SKOHOMHYECKHX 3HAHUH B Pa3IHUHBIX
chepax xusnenestensHoct (OK-3);

[IpodeccronanbHbIMHE:

- CIIOCOOHOCTh MPOBOJIUTH CTOMMOCTHYIO OIICHKY OCHOBHBIX MPOM3BOACTBEHHBIX
pecypcos (ITK-10).

3HaTh:

— OCHOBBI 3KOHOMHKH B PA3JIMYHBIX cepax KU3HEICITCIbHOCTH,

— METOJIbI pa3pabOTKH OTICPATUBHBIX M MPOU3BOJICTBEHHBIX TUIAHOB;

— METOJIbI M CITOCOOBI OTIATHI TPY/A,

YMerTn:

— COCTaBIIATH OTYETHI 1O BHIMOJHEHUIO TEXHUYECKUX 3aIaHHUI;

— TOTOBHUTH MCXOJIHBIC JaHHBIC JJISi BbIOOpAa M OOOCHOBAHHWS HAyYHO-TEXHUYECCKHX WU
OpTaHW3AIMOHHBIX PEIICHUI Ha OCHOBE YKOHOMHYECKOTO aHAJIN3a;
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— pa3pabareiBaTh ONEPATHBHBIC IUIAaHBI PAa0OT MEPBUYHBIX MPOM3BOJCTBEHHBIX
MOApa3IeJICHHUI;

Baagern:

— METOAAMU U HHCTPYMEHTaMM IPOBEJCHMS SKOHOMHYECKOTO aHajau3a 3aTpaT u
PE3yJIbTAaTOB JIEATEIBHOCTH POU3BOACTBEHHBIX NIOIpa3AcICHUN;

— MHCTPYMEHTAaMHU IUIAHUPOBAHUS W BBINOJHEHHUS MEPONPUSATHI IO NPOU3BOICTBY
IPOJYKLIIH;

3 KpaTkoe coaepxanue TUCHMINIHHBI

Monayasb 1. BBenenue. OCHOBbI pbIHOYHOM IKOHOMHU KU

DKOHOMHYECKHE TMOTpeOHOCTH, Omara W pecypchl. OOIIECTBEHHOE MPOW3BOJACTBO U
9KOHOMHYECKUE OTHOUIeHUs. [Ipou3BOJACTBEHHBIE BO3MOXHOCTH OOLIECTBA M SKOHOMUYECKHUH
BbIOOp. KpuBas NpoM3BOACTBEHHBIX BO3MOYKHOCTEH. 3aKoH YOBbIBAIOLIEH IpeneabHOU
noJje3HocTUM. TpaaunuoHHass 3KoHOMHUecKas cucreMa. CoOCTBEHHOCTb: ()OPMBI M IYTH HX
npeoOpa3oBaHus. PbIHOUHBIM MeXaHuU3M crnpoca M nOpemioxkeHus. CoBeplieHHas U
HECOBepIIeHHass KOHKYpeHUU. CyIHOCTb M yCJIOBHSI BOBHUKHOBEHUS PhIHKA. BU/bI PHIHKOB U
ux crpykrypa. ®ynkuuu peiaka. ToBap u ero cpoiictBa. Copoc U IpeAsoKEHUE Ha PHIHKE.
[Tonstue <«anactuuHocTh». CoOBEpLICHHAs M HECOBEPIICHHAs KOHKYpEHUMH. MOHOMOJMSL.
Onurononus. IloHATue HaUMOHANBHOM HKOHOMHUKHM, OCHOBHBIE MAaKpPOIKOHOMUYECKHE
nokazarenu. Ilotpebnenuss u cOepexxenus. IlpomsBoacTBo, OOMEH M pacHpeeseHHeE.
[Torpebnenue, coepexeHne, MHBECTHIIMU TOBApOB U yciryr. DuHaHCcOBas cucreMa u (puHaHCOBast
nojauTHka obuectBa. Hanoru u HajoroBas cucrema.

MopayJib 2. JKOHOMHYeCKHE OCHOBBI YIIPABJICHHS IPOU3BOACTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOTO XO3siicTBa. DKOHOMHMYECKHE 3aKOHbl U
OCOOEHHOCTHM HUX IposBIEHUS Ha mnpeanpuaruud. Ponp coenuamucrta  XUMHYECKOH
npombluieHHOCTH. [lpeanpusitue B cucreme pbhlHOYHOW sKOHOMMKH. Ilpenmpusitue — kak
CyOBEKT ®  OOBEKT MPEANPUHUMATEIHCKONH  JIEATSIBHOCTH. 3aKOHOJaaTelbHas  0asa
HOpeNpPUHUMATENBCKON  esiTebHOCTH. HopMaTuBHO-NIpaBOBbIE aKThl, pPErJIAMEHTHUPYIOIINE
NeSTeIbHOCTh Tpeanpuarus. OpraHu3alliOHHO-TIPABOBBIE  (POPMBI  MPEANPHUHUMATEIECKOM
NeSITeIbHOCTH U KpUTepHH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHAS 1 BHYTPEHHSS cpesia
npennpusTus. MatepuanbHo-TeXHUYecKass ©0a3a mnpousBojacTBa. ChipbeBas U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHUYECKMX Mpou3BoAcTB. [Ipom3BoacTBeHHass mporpamMma U
MIPOM3BOJICTBEHHAs] MOIIHOCTh Npeanpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKLIUH.
OKkoHOMHYeckoe  OOOCHOBaHME BBIOOpPa  ChIpbs M TOomMBa.  PecypcocOepexeHue.
AJNBTEpHATUBHBIE HCTOYHUK CBHIPbS H DHEPrUU. MaTepHalbHO-TEXHUYECKHE PECYpPCHI
npeanpusatis. OCHOBHBIE NMPOU3BOACTBEHHbIE (DOHJIBI XUMHUYECKUX MHPEANPUATHNA: MOHATHE,
KJaccupukanus u cTpykrypa. [lonsTie u cTpykTypa, 1 olleHKa OCHOBHBIX cpeAcTB. [lokazaTenu
UCIOJIb30BaHUSI OCHOBHBIX IPOM3BOACTBEHHBIX (OHIOB. M3HOC M amopTH3auus, M OLIEHKa
3¢ (HEeKTUBHOCTH HCHOIb30BAaHUS OCHOBHBIX IPOM3BOJCTBEHHBIX (OHI0B. Bocmpons3Boactso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeAcTBa MNPEANPHUATHS: MOHATHE, COCTaB U CTPYKTypa.
Hctounuku ¢opmupoBanus 000pOTHBIX cpeAcTB. OO0opaunBaeMOCTh OOOPOTHBIX CPEJNCTB.
MarepuanbHble 3amackl Ha HOpeANnpusSTHH. TpyaoBele pecypchl mnpennpustus. I[lepconan
OPEeNNpUsITHs. U ero CTpykTypa. O¢(EeKTUBHOCTh HCIONb30BaHMS MEpcoHana U padbodero
BpeMeHu. [Ipon3BoauTeNnbHOCT TpyAa U oruiata Tpynaa. OpraHuzaius 3apaboTHOM MiaThl Ha
npeanpusTad. [Ipou3BOAMTENBHOCT TpyAa: TOHSATHE, TOKA3aTeld W METOAbl W3MEpEHUs.
WunuBuayaneHass M OOLIeCTBEHHas IPOM3BOAMTENBHOCT Tpyaa. Pe3epBel U (QakTOpbI
TIOBBIIICHUS] TIPOM3BOJUTEIBHOCTH Tpyaa. DOpMBI, CHCTEMBI W pa3Mep OIUIaThl Tpyda Ha
HPENPUATHH.

Moay.b 3. TeXHUKO-9KOHOMHYECKUIT AaHAJIU3 HH/KEHEPHBIX peleHu i

Jloxoapl M pacxoAbl Ha IMPOU3BOJACTBO, U PEAIHU3ALUI0 MPOAYKIMH HPEANPHUATHS.
W3nepxku TpOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0ETBHOCTh U
neHooOpa3oBanue. IloHsATHe 3arpaThl Ha MPOU3BOJACTBO U pealU3allfi0  MPOIYKLIUHU
(cebectouMocTb). Buapl u 3HaueHue kiaccuduxamuu 3arpar. CTpykTypa 3arpar Ha
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IIPOU3BOJCTBO M DPEATU3ALUI0 NPOAYKIHU. TEXHMKO-DKOHOMMYECKHN AaHAJIU3 MHYKEHEPHBIX
pemernii. OcoOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOACTBO M PEATM3ALMIO TNPOIYKIHUA B
KOMIUIEKCHBIX ~INpou3BoAcTBaX. (OCHOBHBIE ITyTH CHW)KCHMs 3aTpaT Ha IPOU3BOJACTBO
npoaykuun. Jloxonsl npeanpustus. [lorstue mpuObUIM W A0XOAA MPENNPUATHS, METOIBI UX
pacuera. PeHTabenbHOCTb, €€ BUABI M MeTOIbl pacuera. IlyTM mNoBBIIEHUS NPUOBUIM U
peHTabenbHOCTH Ha mnpennpuatusx. lLleHooOpazoBanue U 1LeHOBas mnoiuTuKa. llena Ha
OPOAYKLHMIO M IPUHLMIBI LieHooOpa3oBaHus. Buabl neH. CTpyKkTypa LEHbI, CHUCTEMa IIEH.
B3anmocBszu 1eH u um3gepkek. llenoBas monmTuka. Pa3paboTka 1IEHOBOM CTpaTerum.
@DUHAHCOBO-KPEAUTHBIE OTHOUICHUs MNPEeNNpUATH U cucteMa HaioroobsoxkeHus. Ilonstue,
COCTaB M CTPYKTypa (uHAHCOB mnpennpuatus. llpuHumnel Hamoroobmoxenus. Hamorm u
IUIATE)KU, YCTAHOBJIEHHbIE 3aKOHOAATEIbCTBOM: BM[Ibl, CTaBKHM, OOBEKTHI HAJOr000JI0KEHUS U
CPOKH yIUIaThl HAaJoTa B OIOJKET.

4. O0beM y4eOHOM JUCIHIJIMHBI

B
Buzsl yaeOHOM paboThI 3aYETHBIX B axanem.
equanmax | ooX
O01mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 3 108
KonTaktHas padora (KP): 0.9 32
Jlexmm (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHasi padora (CP): 2.1 76
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 75.8
KoHnTakTHas camocTosTenpHas pabora 0.2
Bua KOHTpOJIs: 3a4eT ¢ OLEHKOI - -
B
. B actponom.
Bunaer yue6HOM paboTh 3a4ETHBIX
equnmax | ooX
O0mas TPyA0eMKOCTh IHCIUILIMHBI N0 Y4eOHOMY IJIAHY 3 81
KonrakTHas pa6ora (KP): 1 24
Jlexmm (Jlek) 0,45 12
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositeabHas padora (CP): 2 57
CaMOCTOSATEIHbHOC U3YUCHHE PA3/ICIIOB TUCITUTITHHBI 56.85
KoHTakTHas camocTosiTenbHas paboTa 0.15
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil nporpammsl AucuuILIuHbI «IIpaBoBenenne B
JHepropecypcocéeperaommx xummueckux npoussoacreax» (b1.B.0/12)

1. leau AUCHUIIMHBI:
—  OBJAJICHHE OCHOBAMH MPABOBHIX 3HAHUIA;

- (I)OpMI/IpOBaHI/IC HpaBOBOﬁ KYJIbTYPbI aKTUBHOTI'O, 3aKOHOIIOCITYIIIHOT'O I'paKAaHUHA.

2. B pe3yabTare H3y4eHUs! AUCHUILIMHBI 0aKaJlaBp J0JI2KeH:

Obnaoams cnepytoumu  obmekynbTypabiMi  (OK) u mpodeccuonansubivu  (I11K)
KOMIICTCHIIUSIMHU

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBBI TPABOBBIX 3HAaHHH B pa3IMUHBIX cdepax
nestensHocTH (OK-4);

- CIOCOOHOCTBIO OpPraHU30BHIBATH PAa0OTY HCIIOJHUTENEH, HAXOAWTh M INPHHUMATH
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yIpaBJIEHYECKHUE PELICHUs B 00JIaCTH OpraHU3aluy TpyJa U OCYILECTBIEHUH PUPOI0OXPAHHBIX
meponpusitai (ITK-11).

3HaTh:

—  OCHOBBI POCCUICKOW NTPABOBOM CUCTEMBI M POCCUHCKOT0 3aKOHOAATENbCTBA, OCHOBBI
opraHu3aiu M  (QyHKIUOHUPOBaHHUSA CYIJEOHBIX UM MHBIX IIPABOINPUMEHMTENBHBIX U
NPaBOOXPAHUTEIHHBIX OPTAaHOB;

— T1paBOBblE W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mnpodeccuoHaTbHON
JeSITeIbHOCTH;

— IIpaBOBbI€ HOPMBI, PETyJUPYIOIIME OTHOIIEHUE YEIOBEKa K 4YEIOBEKYy, OOILECTBY,
OKpYXKaroIleH Cpee;

— TIpaBa U 0053aHHOCTH I'PaXKIaHUHA;

—  OCHOBBI TPY/IOBOT'O 3aKOHOJATEJIbCTBA;

—  OCHOBBI XO34HCTBEHHOIO IIPaBa.

—  IpaBOBbIe HOPMBI B cepe Oynymieil npodeccHoHaIbHOM AeSITeTbHOCTH.

Ymers:

—  HKCIOJb30BaTh 3TUYECKUE U MTPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOUIEHUE YeIOBEKa
K 4eJIOBEKY, OOIIECTBY, OKPYKaIOIIEeW cpejie, MCIOJb30BaTh IMpaBa U CBOOOJABI YEJIOBEKa W
rpaKAaHUHA NP pa3paboTKe COLUATIbHBIX MPOEKTOB;

—  HKCIOJb30BaTh U COCTABIATh HOPMATHUBHBIE U PABOBbIE JOKYMEHTBI, OTHOCSIIUECS K
NpoECCHOHAIBHON NIESITENIbHOCTH, MPEANPUHUMATh HEOOXOAUMBIE MEpPhl K BOCCTAHOBJICHHUIO
HapyILIEHHBIX M1PaB;

— pealu30BBIBATH MpaBa U CBOOOABI YENOBEKa M Tpa)<JIaHWHA B pa3iIMYHBIX chepax
JKU3HEIEATEILHOCTH.

Baagern:

—  HaBbIKAMH IPUMEHEHUS 3aKOHOJIaTEIbCTBA IIPU PEIIEHUU TPAKTUYECKHX 3a/1a4.

3. Kparkoe comepxxanue JMCUMILIAHBI:

[Tonstne w npusHaku rocynapcrBa. Popmbl rocynapcrBa. DyHKIMU TOCyIapCTBa.
[Tonsitne u npuszHaku npaBa. OCHOBHBIE TTPABOBBIE CUCTEMBbI COBPEMEHHOCTH. [loHsSTHE U BUJIBI
HMCTOYHHMKOB MpaBa. OmnpeneneHue 3aKOHAa M MOA3aKOHHBIX aKTOB. JlelicTBHME HOPMAaTHBHBIX
MPaBOBBIX aKTOB BO BpeMeHu. OOpaTHas cuiia 3akoHa. [loHATHE MPaBOBBIX HOPM, X CTPYKTYpa.
Cucrema mpaBa. YactHoe u myOiu4HOEe MpaBo. MarepuanbHOE M MPOLECCyaTbHOE MPAaBO.
[TpaBooTHOLIEHHE: 0OBEKT, CyOBEKT U COJEpKaHUE MPaBOOTHOIIEHUH. FOpunnyeckue GpakThl.

Koncturynus — ocHoBHoil 3akoH Poccuiickoit @enepanuun. deaepatuBHOE yCTPOMCTBO
P®. Cucrema rocyaapcTBEHHBIX OpPraHOB M TPUHIMI paszjaeneHus Biacted B P®. Tlonstue
rpaxxaancTBa. llpusHanue, coOnoeHHe, 3allliTa PaBHBIX MPaB KEHIIUH M MYXYUH Kak
OCHOBHasi 00513aHHOCTh TOCY/JJapCTBa.

[TonsTre u mpeaMeT aAMUHHCTpaTHUBHOTO TipaBa. OO0ias xapakrepuctuka Kogekca PO 06
aIMUHUCTPATUBHBIX IPABOHAPYIICHUAX. AJIMHUHUCTPATUBHBIC MPABOHAPYIICHUSA: TNOHATHE M
MpPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NpUHUUIEL. [loHsATHE, TPU3HAKY U
BHJIbl aIMUHUCTPATUBHBIX HAKAa3aHUM.

[IoHssTME W mnOpeaMeT YroJaoBHOIO MpaBa. YTOJOBHAs OTBETCTBEHHOCTb: IOHSTHE,
OCHOBAaHME BO3HHMKHOBEeHMs. [loHsATHe mipecTymieHus:: mnpu3Haku, CTpykTypa. Cocras
npecrymienus. Coyudactue B mpecTymieHuH. OOCTOsTeNbCTBA, UCKIIOYAIOIINE MPECTYIMHOCTh
nesaHus. llonatue, nenu u BUIBI HaKa3aHWW. YTOJOBHAs OTBETCTBEHHOCTh 3a COBEPIICHHUE
MPEeCTyIUIeHUH. YCJIOBHOE OCYXKJIEHHE, OCBOOOXKIEHHE OT YroJOBHOW OTBETCTBEHHOCTH.
[Ipeamer W OOBEKT KPUMHUHATUCTUKH. MeTonbl W 3amayn  KpuMHHAIUCTUKHU. [loHsATHe
KpuMUHaNIUCTHYeCKo — uaeHTU(ukamuu. OOBEKTBI HW  BUABl  KPUMHHAIMCTHYECKON
uneHTudukanuu. Kpumunanuctudeckas Texuuka. KpumuHanmictuaeckas TakTrKa.
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DKOJI0TH4ecKOe MpaBoO: NOHATHE, NMPEAMET METOJ M MCTOYHHMKH JKOJIOTMYECKOTO IIpaBa
P®. Ilonsatue, BUABI U CTPYKTypa SKOJOTMYECKUX IPABOHAPYILICHUM, OTBETCTBEHHOCTh 3a MX
COBEpLICHHUE.

[Tonarue unpopmarmu. OTBETCTBEHHOCTh 32 HAPYIICHHWE 3aKOHOAATENHCTBA O 3aIIUTE
uHpopmauuu. I'ocymapcTBeHHass TailiHa: TIOHATHE, 3alllUTa, [PaBOBOE PEryJIMPOBAHUE
rOCyJapCTBEHHOHM, ciy)keOHOH u uHOM wuHpopmanuu. KouduaenunumansHas wuHGOpMAIIHS:
MOHSTHE, BUIBI U 3alIMTA. 3alIUTA IEPCOHAIBHBIX JaHHBIX MPaXXIAHNHA.

[lonsaTte, mnpeaMer M METOA TpaXAAHCKOro mnpasa. lloHsaTMe TrpakaaHCKOro
paBOOTHOLIEHUsA, ero  crneuu¢puka. CTpykTypa  IpakJaHCKOTO  IPABOOTHOILIEHMS.
[TpaBozeeciocoOHOCTh CYOBEKTOB TPAKAAHCKOTO MPABOOTHOMIEHUS. ['pakaane Kak CyOBEKTHI
rpaxkJaHckoro npasa. @U3nUecKue U IPUIUUECKUE JULa: MOHATHE, IPU3HAKHY, KIacCUDUKALIMSL.
Opunnueckue daktel. [IpaBo cobcrBenHocTn. Ilonsatue aBTopckoro mpama. lloHsrtue
nateHTHoro npasa. [lonsTHe uHTe/ekTyanbHOU cobctBeHHOocTH (MC) M MCKIIIOUUTETBHOTIO
npaBa. Knaccupukamus C. Cucrema nmpaBoBOi OXpaHbl MHTEIICKTYadbHOW COOCTBEHHOCTH,
ABTOPCKMX Y ITATEHTHBIX IIPaB.

[lonsiTre XO3SIMCTBEHHOTO (IpEeaNPUHUMATEILCKOr0) mpaBa. llpenmer xo3siicTBEHHOIO
(mpenpUHUMATEIbCKOI0) IpaBa, MPU3HAKH, METOJbl IMPaBOBOro peryinupoBaHus. I[lonsrue
XO3AMCTBEHHOU U NMPEAIIPUHUMATEIIBCKON AESITEIBHOCTH.

IIpaBoBoe peryaupoBaHME CEMEMHBIX OTHOLIECHWH. 3aKIOYeHHE M INpeKpalieHue Opaka.
[TpaBa 1 00513aHHOCTH POIUTENCH U NeTei. ATUMEHTB. DOPMBI BOCTIUTAHUS JIETCH, OCTABIIHXCS
0e3 nomneyeHust poAUTEIeH.

[Ipeamer u MeTox TpynoBOro npasa. TpyroBOM JOTOBOP: MOHATHE, CTOPOHBI, COEPKAHUE.
Pabouee Bpems. Bpems otasixa. Tpynosie ciopsl. Jucuumiaa Tpyaa.

[lonsatne m wucrokum koppynuuu. HopmaruHoe ompenenenue xoppynuuu. IIpuunzsl
pacripocTpaHeHus koppynuuu. Hakasyemble n HeHakazyemble (opMbl KOppynuuu. CKpbIThIE
(marentHbe) (Qopmbl Koppynuuua. DPOpMBI KOPpYNUUU-TIpECTyIUieHHs. DPOpMBI  KOPPYIIHH-
npoctynka. DopMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE IpaBOBblE akThl B cdepe

npotuBozaelicTBug  kKoppynuuu. denepanbHbplii  3akoH  oT  25.12.2008 Ne 273-®3 «O
IPOTUBOACHCTBUM KOPPYIILIUN.
4. O0beM y4eOHOH JUCHHIJIMHBI
Bunpsl yaeOHOM paboThI B 3agerHbIX B akazgem.
eIMHUIIAX Jacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonraktHas padora (KP): 0,9 32
Jlexru (JI) 0,45 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCHUIIIMHbI 75.8
KoHTakTHasi caMmocTosiTeNbHasi paboTa 0.2
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer
Bunael yue6HOM paboThI B 3auernsix | B acTtpoHOM.
eIMHUIIaX qacax
O0masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILIAHY 3,0 81
Konrakthas pa6ora (KP): 0,9 24
Jlexmmm (J1) 0,45 12
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositeabHas padora (CP): 2,1 57
CaMOCTOSATEIbHOE U3YUCHHE PA3/ICIIOB TUCITUTITHHBI 56.85
KoHTtakTHas camocTosiTenbHas paboTa 0.15
Buj koHTpOJISA: 3a4eT / IK3aMeH 3auer
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AHHOTaNMA padoyeil NPOrpaMMspl AUCHUILIMHBI «Teopus BeposiTHOCTEH H
MaTeMaTH4eCKasi CTATHCTHKA B JHepropecypcocoéeperaomux XuMH4eCKHX
npousBoacreax» (b1.B.0/1.3)

1. Hesau 1 3a1a4u AUCHUNJIMHBI

Henapo aucUMNJIMHBI SBIETCS (OPMUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSTUM, UCIOJIB3YeMbIX ISl MOCTPOCHUSI BAXKHEHIIMX MAaTeMaTUYECKUX MOJENEH, U yMEHUs
HCII0JI30BaTh MaTEMAaTUYECKUE METO/IbI JIJIs1 OMCAHUS Pa3IMYHBIX IIPOLECCOB.

OCHOBHBIMH 33]a4aMU JIUCUHUILJIMHBI, PEIICHHE KOTOPBIX 00ECIICUNBACT JOCTHIKCHHE
LEJIH, SIBISIOTCS:
- dbopMUpOoBaHME TIOHMMaHHUs 3HAYMMOCTH  MAaTeMaTHYEeCKOW  COCTaBJsIONIe B
€CTeCTBEHHOHAYYHOM 00pa3oBaHuU OakaiaBpa;
- O3HAKOMJICHHE C CHUCTEMOW IMOHATUN, HCHOJIb3YEMbIX [JIsl ONMCAHUS Ba)KHEHIINX
MaTeMaTUYECKUX MOJEJIEN U MaTEMaTUYECKUX METOI0B, U UX B3aUMOCBS3bIO;
- O03HAKOMJICHHE C MPUMEPAMU MPUMEHEHUSI MATEMATHYECKUX MOJIEJIEH U METO/IOB;
- (GhopMHUpOBaHHE HABBIKOB M YMEHHUH WCIOJIL30BAaHUS MATEMATHYSCKUX MOJCICH U
MaTEeMaTUYECKUX METO/I0B.

2. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI

N3yuyenne kypca TBuMC npu mnoaroroBke OakanaBpoB 1no HampasieHuto 18.03.02
OHepro- MU pecypcocOeperaromye Mpouecchl B XMUMHUYECKOH TEXHOJIOTMH, HEPTEXUMHU MU
OMOTEXHOJIOTHH, npopmiie  «IHEpropecypcocOeperaonme XuMAYECKHE IPOU3BOJCTBA
CHOCOOCTBYET NPHUOOPETEHNIO CIIEAYIOIINX KOMIIETEHIUI:

Obwenpogheccuonanvhvie:

CIOCOOHOCTh HCIMOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUYHBIX JAUCLUILUIUH B
npoeCCHOHATBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTEeMaTHYeCKOro aHalu3a |
MO/ICJIUPOBaHHUsI, TCOPETUIECKOTO U IKCIIepUMEHTaIbHOTo uccienoBanus (OITK-2);

Ipogpeccuonanvuvie:

CIOCOOHOCTh ~ IUIAHUPOBAaTh  JKCIIEPUMEHTAJIbHbIE  HCCIEAOBaHMs,  IOJY4Yarh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3ynbraThl ([1K-15).

B pe3ynbrare u3ydeHus: AUCHUILIMHBI CTYIEHT 10JIKEH:

3HaTh:

- OCHOBBI TEOPUH BEPOSITHOCTEH M MAaTEMaTHIECKON CTaTUCTUKH;

— MaTeMaTHYeCKUe TEOPHH H METOJNbI, JIeKallue B OCHOBE IOCTPOSHUS
MaTeMaTHYeCKUX MOJIENIEH;

- OCHOBBI IPUMEHEHUSI MAaTEMaTHYECKUX MOJIeNIel 1 METOIOB.

Ymers:

— BHIOMPATh MaTEeMaTHYECKUE METOJbl, MPUTOJHBIC IS PEImeHHs KOHKPETHOMH
3a/1a4i;

- UCTIOIF30BaTh MaTEMaTHUECKUE TIOHSATHS, METOJAbl W MOJENW Ui OIHCAHUS
Pas3IMYHBIX MPOILIECCOB;

- BBISIBIISITh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, JIeXKAalHe B OCHOBE
KOHKPETHBIX MTPOIECCOB;

- UCTIOJIF30BaTh OCHOBHBIE METOBI CTATUCTUIECKON 00paOOTKH TaHHBIX;

— NPUMEHSITh MaTeMAaTHIECKHE 3HAHHUS Ha MEXIUCITUILTHHAPHOM YPOBHE.

Biaagern:

- OCHOBaMH  (yHJaMEHTAJIbHBIX  MaTeMaTHYECKUX TEOpUH U  HaBBIKAMH
UCTIOJIB30BaHUSI MATEMATHYECKOTO aIapara;

- METOJIaMU CTaTUCTUYECKOW 00paboTKu MHGOpMaIUK.
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3. Kpartkoe cogep:xaHue JUCUMIJIMHBI:

4 CEMECTP

1. Teopus BepositHocTeil. CirydyaiiHble BeJIMYUHBI M UX 32AKOHBI pacnpeaejieHus.

[Mpenmer teopum BepostHOCTeW. CiydaifHbie cOOBITHS. [IpOTHBOMONIOKHBIE COOBITHSL.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yacTtoTa. Kitaccuyeckoe M reoMeTpHuecKoe
OINpE/ICNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEpOSITHOCTEH. MeTolbl BBIYMCICHUS
BeposaTHocTei. [IpocTpaHcTBO  snemeHTapHbIXx coObiTuil. Kiaccuueckoe —ompezeneHue
BEPOSTHOCTH. AnreOpa  cOOBITHH: TEOpEeMBI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOMNOJIOXKHBIX COOBITHH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrOIIMX
MOJIHYIO TpyNIy. AKCMOMaTH4YECKOE OIpeIeIeHUE BEPOATHOCTU. CTaTUCTUUYECKOE OINpEAEIECHUE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTh. T€0pEMBbl O BEPOSTHOCTU NPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITH. [lomHas BeposTHOCTh. [loBTOpHBIC HMcnbITanus. opmyna bepHymu.
JloxanbHas v uHTETpaIbHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

[TonsaTne ciny4yaliHOM BenMYMHBL. J[MCKPETHBIE M HEIPEPBIBHBIC CIIyYaWHBIE BEIMYHHBI.
3aKoH pacmpeeneHus CirydaiiHoi BenrmunHbl. DYHKIUS pacipeeeHus, ee CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneneHnss HENPEPbIBHOM CIyyallHOM BEJIMYMHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna sl BEpPOSITHOCTH TIOMAJAaHUSI HENPEpPbIBHOM CIy4yallHOM BEJIIMYMHBI B JIaHHBIN
MHTEPBAJl, BBIPAKEHHBIM 4epe3 IUIOTHOCTh BEPOSITHOCTH, M€OMETPUYECKUA CMBICT (POPMYIIBL.
bunomuanbHOe pacmpezaenenue, pactpezaenenue llyaccoHa, paBHOMEpHOE pacmpeneieHue,
HOPMAJIBHOE PaCHpeIeIeHUE, SKCIIOHEHIMAIBHOE paclpeielICHUE.

2.MaremaTnueckasi CTaTUCTHUKA.

[Ipeamer Maremarwueckoil  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTucTUKHU. BwiOopounslii meroa. Crartuctudeckoe omnucanue. Boibopku. ['mcrorpamma u
noJauron 4actor. Cratuctuyeckas (dMOupudeckas) (yHKIHS pacrpeneiceHus. BeibopouHbie
XapaKTepUCTUKU U ux pacnpeneneHus. CocrosTenbHble, 3((EKTHUBHbIE CMEIIEHHBIE U
HECMEILIEHHbIE OLEHKU MapamerpoB. CTaTUCTUYECKOE CpEIHEe, CTaTUCTUYECKash JUCIEpPCUs U
CTaTUCTUYECKOE CPEIHEE KBAIPATUUHOE KaK TOUEUHbIE OLICHKH HEU3BECTHBIX: MAaTEMAaTHYECKOTO
OKUJaHUS, TUCIEPCUU, CPEHEr0 KBAaJAPAaTUYHOTO OTKJIOHEHUS. JloBepuTenbHbIE UHTEPBANbI U
UHTEpBaJIbHBIE OIEHKU. JlOBEpUTENbHBIE OLEHKHM HEU3BECTHOW BEPOATHOCTH MO OOJIBIIUM
BbIOOpKaM. JloBepHUTenbHas OLlEHKa MAaTEMaTUYECKOTO OKUAAHUS TIPU HEU3BECTHON TUCIIEPCUU.
JloBeputenbHas OLEHKAa CpEIHEro KBaJpaTUYHOTO OTKJIOHEHUs. TOuyHBbIE BBHIOOPOYHBIE
pactipenenenusi: CrterogeHta (t- pacmpenenenue), Pumepa-CHenexopa (F-pacnpenenenue),
Iupcona (y>-pacnpenenenue). IpoBepka CTATHCTHUECKMX THMOTE3. MaTeMaTHYeCKHE METOIbI
MPOBEPKU CTATUCTUYECKUX TMIOTE3. DJIEMEHTHI TEOPUU KOPPEISALUU.

4. O0beM y4eOHOH JUCHHILJIMHBI

Bcero 4 cemecTp
Buasbi yueOHol padoThl 3au. e/ 3au. ex./
aK.uac aK.uac
O01mas TPy10eMKOCTh AUCHHUILITUHBI N0 3/108 3/108
y4eOHOMY IVIaHY
KonTaktHas padora (KP): 1,3348 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
[TpakTnueckue sansaTusa (I113) 0,88/32 0,88/32
CamocrosiTeabHas padora (CP): 1,67/60
CaMoCTOSITETbHOE U3YUYECHHE Pa3/IeNIOB 1,67/60 59.8
T CITUTUTAHBI :
KoHTakTHas caMocTosiTeNbHast paboTa 0.2
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Bua koHTpOJISi: IK3aMeH/3a4eT 3auer
Bcero 4 cemecTp
Buanbl yueOHoii padboThl 3a4. e,/ 3au. e/
acTp.yac acTp.Jac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110 3/81 3/81
yueOHOMY IIaAHY
KonTakrhas padora (KP): 1,33/36 1,33/36
Jlexuuu (JIek) 0,44/12 0,44/12
[TpakTuyeckue sanstus (I13) 0,88/24 0,88/24
CamocrositeabHas pa6ora (CP): 1,67/45 1,67/45
CaMoCTOSITeIbHOE H3YyUCHUE Pa3JICIIOB
TACIIUTIIIVHEI 44.85 44.85
KoHTakTHasi caMoCTOsITeNTbHAst paboTa 0.15 0.15
Bujx koHTpoOJIAA: IK3aMeH/3a4eT 3aver

AHHOTAaIUs padoueil mporpaMmsl JucHUIJIMHBI « HavyepTaTe/ibHasi reoMeTpus»
(b1.B.0/1.4)

1. Hean AUCUMIIHHBI

— HAYYHTh CTYIIEHTOB CIIOCO0AM OTOOPaXXEHUS MPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTH,
BBITIOJTHCHUIO W YTEHUIO YEPTEKEH, W MpaBuiiaM, M YCIOBHOCTSM, NMPUMEHSIEMBIM TIPU 3TOM
(cranmapram ECKJI).

3amavya U3y4eHUs HAuepTaTeILHOU TEOMETPHH CBOJAUTCS K PA3BUTHIO

MPOCTPAHCTBEHHOTO TMPEACTABIEHUSI, KOHCTPYKTUBHO-TEOMETPUYECKOTO MBIIIICHHUS,
CIIOCOOHOCTEH K aHaIM3y W CHHTE3y MPOCTPAHCTBEHHBIX ()OPM M COOTHOIICHUN MEXTy HUMH,
W3YYEHHUIO CIIOCOOOB KOHCTPYHUPOBAHUS PA3IMUHBIX TEOMETPUUECKUX OOBEKTOB.

2. B pe3yabTaTe M3y4eHUus1 AMCHUILINHBI 0aKaJIaBP T0JIKEH:

oBJIQJIeTh cjaeayoumMu ooiekyabTypabiMu  (OK), obmenpodeccnoHaIbHbIMU
(OIIK) u npodeccnonanbubivMu (IIK) komnerenunsimu:

— croCcOOHOCTh K cCaMOOpraHu3aiuu 1 camoodpazosanuio (OK-7);

- CHOCOOHOCTh MCIIOJIb30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYUYHBIX IUCLHIUIMH B
HpO(i)@CCHOH&JIBHOﬁ ACATCIIBHOCTH, MNPUMCHATH MCTOALI MATCMATHYCCKOI0 aHajlin3a U
MO/ICIIUPOBaHHUsI, TCOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccienoBanus (OITK-2);

-TOTOBHOCTh ~ HW3y4YaTh  HAyYHO-TEXHHUYECKYI0  HWHPOPMALHUIO,  aHAIM3UPOBATh
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT O TeMaTuke uccienoBannii (11K-13).
3HaTh!:

— coco0Obl 0TOOpaKEHUsI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— MpaBWJIa U YCIIOBHOCTH ITPH BBIMOJHEHUH YepTeKeH;

— BUJIbl CHMMETPHH T€OMETPUUECKUX PUryp;

— BO3MOXXHOCTH TPUMEHEHHS METOJIOB HA4YepPTATENbHOW TEOMETPHH ISl PEIICHUS
(GU3NKO-XMMUYECKHUX 33/1a4;

Ymers:

— BBITNOJHATh W YUTATh YEPTESIKU TE€OMETPHUECKUX MOJETEH C Yy4eTOM JIEHCTBYIOIIMX
CTaHJapTOB;

Baaners:
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— crioco0aMu ¥ pueMaM# U300paXeHUs TPEAMETOB Ha IIOCKOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Mopayas 1. O0mivie npaBuia BHIIOJHEHUS YEPTEKEN.

[IpaBuna BemmosHeHus 1 ohopmiieHus yeptexeit B coorBerctBuu ¢ ['OCT. dopmatsr:

pasMepel U 0003HAUEHHE OCHOBHBIX W JIOTIOJHUTENBHBIX (hopmaToB. Pacnonoxenue
dopmaToB. Macmtab: HaTypalbHBI MacmTald, CTaHAAPTHbIE MacIITaObl YMEHbBIIEHUS W
yBenuueHus. JInauu: Tunsl 1 TonmuHa JuHui. IpudT: Tunet 1 pazmeps! mpudToB. OCHOBHbIE
HAAMKUCH IpaUUECKUX U TEKCTOBBIX TOKYMEHTOB.

I'eomeTrpuueckue nocrpoenus. ConpsKeHUs:: OCHOBHBIE BUIbI U MPABUJIa BBINOJIHEHMUS.
VYKIIOHBI U KOHYCHOCTH: pacueT W IpaBUjla HAHECEHMs Ha deprexe. /[eneHue OKpyKHOCTH Ha
paBHbIe yacTU. HaHeceHNe BBIHOCHBIX U Pa3MEPHBIX JTUHUM Ha YEPTEXKE.

Moayas 2. [IpoenupoBaHue reoMeTpUIECKUX QUTYP.

Meron mnpoexkuuid. Buael mnpoenuposanus. LleHTpanbHOE IpOoeLMpPOBAaHUE: LEHTP
MPOCLMPOBAHUS, IUIOCKOCTh MPOEKLMM, NOpoeuupyromue Jydd, npoekuuu. CBoiicTBa
LEHTPaJIbHOr0 MPOeUUpOBaHUs. JIOCTOMHCTBA U HEAOCTATKHU LIEHTPAIbHOI'O IIPOELIUPOBAHUSI.

[TapannensHoe npoeunpoBanue. Hanpasnenue npoenupyoomux gyyei. CBoiicTBa

napajuiesIbHOro npoeunposanus. [IpoennpoBanne KOCOyroibHOE U MPSIMOYTOJIBHOE

(oproronanpHoe).  CBoiicTBa  OpTOroHaNbHOrO  mpoenupoBaHus. OOpazoBaHue
KOMILJIEKCHOTO 4yepTexka (dmopa Monxka). OpToroHanbHbIN yepTex Touku. KoopauHATH TOUKH.
[TocTpoeHune TOUKHu 1O ee KOOpAHATaM.

[Ipsimble nuHun. CriocoObl 3aiaHus npsiMol Ha yeprexe. Knaccudukanus npsmMeix 1o
pPACIOJIOKEHUIO OTHOCUTENBHO JAPYr Jpyra: NpsMble MEPECEKarolluecs, MNapajuleibHble M
ckpemmBaromuecs. Kmaccudurarus mpsMbIXx OTHOCHTEIBHO TUIOCKOCTEH MPOSKIUN: TPSIMbIE
00IIero u YaCTHOTO MOJIOKEHHUsI —MpsAMbIE YPOBHA U mpoerupytomue. [IpuHaanexHOCTh TOUKU
npsmoit. Teopema 0 mpoenupoOBaHUM NPSAMOro yIJa.

[Tnockocts. CriocoObl 3a1aHus TIIOCKOCTH Ha yepTexe. Kiaccupukanus miockocTei mo
PacCIIOIOKEHUIO OTHOCHUTENIBHO TIIJIOCKOCTEH MPOEKIUi: TUIOCKOCTH OOLIer0 W YacTHOTO
II0JIO’KEHUS —TIPOELMPYIOIINE U ypOBHsL. [IpMHANIEKHOCTD TOYKU U MPSMOM INIOCKOCTH.

Kpusbie nunun. Knaccudukanus KpuBbIX: HUPKYJIbHBIE U JIEKaJIbHbIE, 3aKOHOMEPHBIE U
He3akoHOMepHbIe. [lopsanok kpuBoi uHuN. I1n0CKKHe KpUBBIE JINHUK BTOPOTO NOPSKA: JJUIUIIC,
napabona, runepOosa. IlpocTpaHcTBEHHBIE KpUBbIE: IMIMHAPUYECKAss U KOHUYECKash BUHTOBBIE
JUHUU.

[ToBepxHocTu. OOpazoBaHue U 3a/laHuE MOBEPXHOCTEH Ha yepTexe (KMHEMaTHYECKUH U
KapkacHblii  crocoObl). [lonstue 00 onpenenurene nosepxHocTd. Kiaccudukanums
MOBEPXHOCTEN: JIMHEWYaThle M HEJMHEeNYaThle, MOBEPXHOCTH BpallleHUs, TIOBEPXHOCTH C JIBYMs
HaNPAaBIIAIOIMMU U MIJIOCKOCTBIO Mapajliesnn3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTepHbIEC IUHUU
MOBEPXHOCTEN BpAILLEHUS: MEpUJUaHbl, TJIaBHBIM MEpHUJUaH, Mapajljiesd, 3KBaTop, TrOpJo.
ITpyHaIEKHOCTh TOUYKH IOBEPXHOCTH.

I'eomeTrpuueckue tena. [Ipoekiyy MHOTOrpaHHUKOB (IpaHHBIE T€OMETPUYECKUE TeNa), B
TOM 4YHCJIe MpaBUIbHBIE (TETpadp, reKcadip, OKTayap, 0JAEKadlp, UKOCAdAP), Tesla BpalleHUs
(uMIUHAp, KOHYC, 1Iap, TOP).

Cummerpust reomerpuueckux ¢uryp. CUMMeETpUsi OTHOCHTEIBHO IUIOCKOCTH, MPSIMOH,
ToukHl. CUMMETpHS BpalLlEHUs, TOPSII0K OCH CUMMETPHUH.

Omnpenenenne HATypalIbHOM BETMUMHBI OTPE3Ka MPSIMOM U MJIIOCKOM (DUTYPBI.

Onpenenenre HaTypaJIbHOM BEJIMYMHBI OTpE3Ka MPSAMOM crioco0oM MPsSIMOYTOJILHOTO

TPEYrojibHUKa M CHOCOOOM MPOCHMPOBAHUS HA JIOMOJHUTENBHYIO IIJIOCKOCTb.
[TocTpoeHue HaTypallbHOM BEJIMYMHBI TUIOCKON (PUTYpPHI.

Ilepeceuenue reOMETPUYECKUX 00pazoB. [lepeceuenune MHOTOT'PaHHUKOB,
MHOTOTpaHHHKa C TMOBEPXHOCThIO BpauieHus. [lepecedyeHne MoBEpXHOCTEW BpalleHUS: JBYX
MPOELUUPYIOLINX  IMOBEPXHOCTEM, MNpOeLMpPYOIIe ¢  Henpoeuupyroweil. Ilepeceuenue
HENPOELUPYIOIINX MOBEPXHOCTEH BpalleHHs ¢ NapajulelbHBIMM OcsiIMH. Teopema o
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IIEPECEYCHUH COOCHBIX IIOBEPXHOCTEH BpamieHuda. lloctpoeHnme 1nmHUM IepecedeHus
HENPOELUPYIOIINX IOBEPXHOCTEH BpalleHUs C IEPECEKAOIUMUCA OCAMH  METOJIO0M
KOHIIEHTpHUYecKUX cdep. YacTHble ciaydyau IMepecedeHUs IOBEPXHOCTEH BTOPOro IMOpsAIKa:
TeopemMa MOHXa U €€ CIIEICTBHE.

Moayas 3. N3o06paxenus npeametos o ['OCT 2.305-2009.

N3ob6paxenus. Buapl mzobpaxkenuii mo 'OCT: Buawl, pa3pesbl, CeueHUs, BHIHOCHBIC
aneMeHTbl. OCHOBHbIE BUJbl. [ 1aBHBIM B, TpeOOBaHUs, NPEABABISIEMbIE K INIABHOMY BHIY.
JlomoHUTEIbHBIE W MECTHBIE BHJIBI. Pa3pesbl, Kiaccu(UKaIus pa3pe3oB MO PACIOIOKEHUIO
CEKyIlledl IIOCKOCTH OTHOCHUTEIBHO INIOCKOCTEH IPOEKUUH: paspe3bl BEPTHKAIbHBIC,
TOPU30HTANIbHBIE M HakIOHHBIE. Kiaccupukamus pa3pe3oB MO YUCITY CEKYHIMX IUIOCKOCTEH:
paspes3pl IPOCTBIE M CIOKHBIE —CJIOXHBIE CTYNEHYAaThle M CIIOXKHBIE JIOMaHbIE pa3pesbl.
CoBmenieHable  n300pakeHus. MecTHble pas3pesbl. CedeHus: HalOXEHHbIE M BBIHECCHHBIE.
BeinocHble aneMenTsl. [IpaBuia 0603HaueHns 1300paxeHn .

HaxyonHble cedeHust reomerpudeckux Teil. llocTpoeHue mnpoekuuil U HaTypalbHBIX
BEJIMYMH F'€OMETPUYCKUX Tesl. HakiIoHHbIE CeueHnsT MHOTOTPaHHUKOB. Buibl 1 mpaBuiia

MIOCTPOEHHUSI CEYEHUI LMIMHIpa. 3aBUCUMOCTh BUJa HAKIIOHHOTO CEYEHUsI KOHYCa OT

PacrojIOKEHUsI CEeKyIled IUIOCKOCTH OTHOCHUTENBHO OCH KOHyca. HakioHHblE cedeHus
mapa. IIpaBuia noCTpoeHUsT HAKIIOHHBIX CEYEHUN COUJICHEHHBIX TEJl.

AxcoHomeTpuueckue uyeprexu uznenui. OO6pazoBaHHEe aKCOHOMETPHUECKOrO YepTerxa.
[lepBuynas u BropuuHas mnpoekuuu. KodpduumeHTsl HCKaXeHHs aKCOHOMETPUYECKOTO
yeprexka. [lepexos OT HaTypalbHbBIX KO3((UIMEHTOB MCKaXEHHUS K HPUBEICHHBIM. Bumibl
AKCOHOMETpHH. BhINIoJIHEHNE YepTeKel MHOTOYTOJIbHUKOB U OKPYKHOCTEH B IPSIMOYTOJIbHON U
KOCOYTOJIbHOM (TOPU30HTANIBHON U (PPOHTANBHON) U30METPUSIX. AKCOHOMETPUUYECKHE YEPTEKU
reOMETPUUYECKUX Tell. Pa3pessl B aKCOHOMETPUH.

IIpumenenune oOpa3oB W METOAOB HAuepTATEIbHOW I'€OMETPUM JUIsl peIieHUs (U3UKO-
XUMHUYECKMX 3ajad. ['papuueckoe wH300pakeHUME COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYrOJIbHUK COCTaBa, TeTpasip cocrasa. I'paduueckoe nzo0paxkeHre CBOUCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe n3zo0pakeHHE CTPYKTYpbl BELIECTB, NPUMEPHI
n300pa’keHMsl BEIECTB.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

Bunsr yaeOHOI nesTeNbHOCTH B 3aueTHBIX B akan. B
SIMHHIIAX gacax aCTPOHOM.
qJacax
O0masi  TpPyaoeMKOCTb  JAUCHHUIUIMHBI 10 4 144 108
Y4eOHOMY ILIAHY
Konrakthas patora (KP): 1,33 48 36
Jlexumn (Jlek) 0,44 16 12
[Tpaktuueckue 3anstus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrositesnbHas padora (CP): 2,335 96 72
PacuetHo-Tpaduueckue padboThI 1,75 63 47,25
[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,25 9 6,75
Jlpyrue BUIbI CAMOCTOSTENBHON pabOThHI 0,335 12 9
ITonroroska u cpaua 3ayera 0,335 12 9
Buja uroroBoro KoHTpoOJIA 3aueT ¢ OLIEHKOU
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AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI « BbIYMCIUTEIbHASI MATEMATHKA B
IHepropecypcocoeperaommx Xumniecknx npoussoacresax» (b1.B.0/1.5)

1. e mporpaMMbl: Hay4MTh CTYJEHTOB TEOPETHUYECKUM 3HAHUSAM U MPAKTUYECKUM
YMEHUSAM U HaBbIKaM HMCII0JIb30BaHHSI COBPEMEHHBIX MaTEMaTHUYECKUX METOJIOB C IPUMEHEHUEM
nakera wmareMmarudeckux nporpaMMm MATLAB 1ns pemieHus mmpokoro Kpyra 3aaad
BBIYUCIIUTEIbHON MaTeMaTHKH.

Lenpto HaAcTOSMIETO Kypca SBISETCS OOy4YeHHE CIIyIIaTeNell COBPEMEHHBIM METOJlaM
pacyeToB, pacueTHBIX UCCIEIOBAaHUMN, aHAIM3a, ONTUMH3ALMY IPOLIECCOB MHKEHEPHBIX 3a/1a4 €
MCII0JIb30BaHUEM NaKeTa MareMaTuueckux nporpaMmm MATLAB

3agaum kypca:

- 0o0y4yeHHE CTYAEHTOB TEOPETUYECKUM METO/JaM BBIYMCIMTEIbHONH MaTEeMAaTHKH,
TEOPETUYECKMM OCHOBAM CO3JlaHMsl M OpPraHM3allid KOMIIBIOTEPHBIX YEJOBEKO-MaIlMHHBIX
CUCTEM pEILIECHUS HHKEHEPHO-PACUETHBIX 33]]a4 METOJIaMU BBIUMCIUTEIbHOW MAaTEMAaTHUKUY;

- 00y4eHHE CTYAEHTOB IMPAKTUYECKUM METOAAM BBIUMCIMTEIBLHOM MaTeMaTHUKH,
TEOPETUYECKUM 3HAHUSAM U MPAKTHUECKUM YMEHHUSM M HaBbIKAM HMCIIOJIb30BAaHUS COBPEMEHHBIX
METOJIOB M KOMILJIEKCOB MPOTPaMMHBIX CpPEACTB [UIsl pEIIeHUs 3a/ad BBbIYMCIUTEIbHON
MaTeMaTHKHU;

- o0y4yeHHe MeToZlaM U aJIrOPUTMaM BbIYUCIUTENbHOW MAaTEeMaTHKH, IPAKTHUECKUM
HaBBIKaM HCIOJIH30BAHUSI COBPEMEHHOTO MPOTPAMMHOTO 00eCTieueH s ISl PEIICHUsT PaCYETHBIX
3ajjay BIYMCIUTEIbHON MaTEMAaTUKH;

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMICA 1O Mporpamme
0akajaBpuaTa q0JIKeH:

Obaaoams crnenyromumu odmenpodeccunoHanbubiMu (OIIK) koMnereHuusAMH:

- CIIOCOOHOCTBIO UCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX TUCIUIUINH B
NpoeCCHOHAIBHON ~ JCSITCIIBHOCTH, TPHUMEHATh METOJbl MAaTeMAaTHYeCKOro aHalu3a |
MO/JICITMPOBAHHUS, TECOPETUUECKOTO M IKCIIEpUMeHTaIbHOTO HecieaoBanus (OITK-2);

npodeccuonanbubiMu (IIK) koMnereHuusiMm:

- CIOCOOHOCTh MOJIETUPOBATH PHEPTO- U pecypcocOeperaronine mporecchl B XUMHUIECKON
TeXHOJI0TuH, Herexumun U ornotexuonoruu (ITK-16).

B pe3ynbpTrare nuzydeHus: AUCHUIIMHBI CTYIEHT JIOJKEH:
3HaTh:
® pU3UKO-XUMHUUYECKHE U XUMHUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOIIECCOB U3MEHEHHUS arperaTHOTO COCTOSIHUS Mapo(Ta30)-KUJIKOCTHBIX CUCTEM, PEAKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOLIECCOB Pa3/IeI€HU XUMUYECKON TEXHOJIOTHH;
® METO/IbI U AJITOPUTMbI KOMIIBIOTEPHOT'O MOJEIUPOBAHNS OCHOBHBIX MTPOILIECCOB
XUMHUYECKON TEXHOJIOTUH U TEXHOJIOTHUECKUX CXEM XUMUYECKUX TTPOU3BOJICTB;
® IPUHIINITB TPUMEHEHHUST METOI0JIOTUH KOMITBIOTEPHOTO MOJIETUPOBAHUS XUMHKO-
TEXHOJIOTMYECKUX MPOLECCOB MPHU aBTOMATU3NPOBAHHOM MPOEKTUPOBAHNUN U KOMITBIOTEPHOM
YIPaBICHUN XUMHYECKUMHU TTPOU3BOCTBAMHU.

YMmerTh:

e permaTh 3a7a4i KOMITBIOTEPHOTO MOJISTUPOBAHUS TMPOIECCOB Mapo(Ta30)-KUIKOCTHBIX
paBHOBecHiA, aOCOPOIINHU, TUCTUILISALNHU, PEKTU(DUKAIINH U KUIKOCTHOU IKCTPAKIUY;

® IPUMEHSTH MOJyYCHHbIE 3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a7a4 KOMIIBIOTEPHOTO
MO)IeJ'II/IpOBaHI/IH OCHOBHBIX HpOHeCCOB XHMquCKOﬁ TEXHOJIOTUU U TCXHOJIOTHUYCCKHUX CXEM
XUMUYECKHUX MTPOU3BOCTB.

Baagern:
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® METO/IaMU IPUMEHEHHUS CTaHJAAPTHBIX MMAKETOB MpUKIaaHbIX porpamm (III1IT) u
nakeroB Mojenupyomux nporpamm (IIMII) nias MoaennpoBaHusi OCHOBHBIX IPOLIECCOB
XUMHUYECKON TEXHOJIOTHU U TEXHOJIIOTHYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB.

3. KPATKOE COAEP KAHUME JUCHUIIJINHBI

BBenenue. Llenu u 3anaun kypea. KpaTkuii uCTOpUYECKHU OUEpPK pa3BUTHS
OTEUECTBCHHOM U 3apyOCIKHON BBIUMCIUTEIBHONU MaTeMaTUKU. OCHOBHBIC ATAlbl Pa3pabOTKU U
peanu3aluy aIrOPUTMOB Ha KOMITBIOTEPAX.

Moayas 1. BelunmcautenbHas marematnka. OCHOBHBbIE 3Tambl: pa3padoTka u
peajm3anusi aJropuTMOB Ha KommbloTepax. CucTeMa KOMIBIOTEPHOH MaTeMaTHKHU
(CKM) MATLAB s penieHus 32124 BbIYUCJINTEIbHOH MATEMATHKH.

Tema 1.1. Co3znanne M-nmporpaMM M OCHOBHBIE onepaTopbl M-f3bIKa IPOrpaMMHPOBAHNUSA
MATLAB. BapuanTsl cTpYKTYpBI nporpamm Ha MATLAB.

Opranusanus padouero crona Desktop Layout;

Ocunosubie oneparuu B8 Command Window;

OcHosHble oneparuu B Editor;

JIuHeiHO opraHU30BaHHAs IporpaMMa (aJIropuTM);

BeTBiieHUs C OTHUM YCIIOBHEM, HECKOJIBKUMH YCIIOBHSIMH, BIIOKEHHBIE, CO CITUCKOM YCIOBHH. If,
switch; mormueckue onepamuu and, or, not;

[{ukIpl CO CYETUYHMKOM, C TMPEAYCIOBHUEM, C IOCTYCIOBHUEM, C TMPEPHIBAHUEM TOJIHBIM U
MPEPHIBAHUEM YaCTHUYHBIM, C 3aJaHHBIM IIIarOM CYETYHKa, C OTACIbHBIM OTCUETOM HTEpaIluii;
for, while, break, continue; ¢ BrI3oBOM (yHKIHH; ¢ AUaIOroM ¢ mosib3oBatesem B Command
Window u B crienuanbHbIX JUaJ0rOBbIX OKHAX;

Tema 1.2 CraHgapTHble M _HeCTAHIAPTHLIE (GYHKIMH M-s3bIKa NPOrpaMMHPOBAHHUA H
ocHoBHBIE pemaresan (solvers) MATLAB.

Oynkimu ¢ rpaguyYecKuM BBIBOAOM pe3ynbratoB; plot, subplot, surf, mesh, polar;

DyYHKIMK ¢ YUCIIOBBIM BBIBOZIOM pe3ysibTaroB B Command Window;

OYHKIINH € 3alUChI0 PE3yIbTAaTOB B (aili;

OYHKIINH, BIOKEHHBIE B TTIABHYIO () YHKITHIO;

OYHKINH ¢ IEPEMEHHBIM YUCIIOM apryMEHTOB;

OYHKIINH, BHI3BIBAIOIINE IPYTYIO (QYHKIIMIO, UMSI KOTOPOU MEpeaHo KaK apryMeHT;

Mogayan 2. Bektopbl 1 MmaTpuubl. CucTemMa JIMHEHHBIX ajiredpanyeckux ypaBHeHUH
(CJIAY).

Tema 2.1. O0paTHass MATPHIIA. Y MHOKEHHE MATPHIL

Omneparop inv;

Omeparopsi Strcat, int2str, numa2str;

Omeparopsi length, min, max, mean, sort;

Omeparopsi dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparops! Size, det, trace, norm;

Tema 2.2. Meroa I'aycca. MeTol NIPOCThIX UTEPALMIA.

Omneparopsi linsolve, rank, eig;
Tema 2.3. O0ycI0BJIEHHOCTHh cHCTEMbI. UK cJ10 00VCI0BJIEHHOCTH.

Omnepatops! cond, rcond;
Moayas 3. O6paGoTka pe3yabTaTOB U3MepeHHsI OAHOH BeJnunHbl. [Ipudaunxkenue

byHkumnu
Tema 3.1. Kpurepuii CTbIOIEHTA.

Onepatops! polyfit, polyval,
Tema 3.2. AnnpokcuManus.
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Onepatop Isqcurvefit;
Tema 3.3. UnTEepmoasinmsi.
Omneparops! interpl, linear, spline, nearest;

Monayab 4. UncieHHOe HHTErPUPOBAHUE
Tema 4.1. MeToabl NIPSIMOVI0JLHHKOB
OmnepaTopsl SUM, mean;
Tema 4.2. MeToabl Tpaneuuii
Omneparop trapz;
Tema 4.3. Metrox CuMiicona
Omnepatop quad, int;
Tema 4.4. Meton HuioTtona-Korteca 8 mopsigka
Omneparop quads;

Moayas 5. YpaBHeHHe ¢ OTHUM HeN3BeCTHBIM
Tema S5.1. MeToa aejIeHUs 100J1aM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJbHbBIX
Omneparopsl roots, poly, fzero;

Mopayab 6. CucreMa HeJIJMHEHHBIX YPaBHEHUI
Tema 6.1. Metox HeroToHa-Padgcona
Omnepatops solve, diff, subs;
Tema 6.2. MeToa IPOCTBLIX HTEPAIIMH.
Omnepatopsr sSimplify, collect, pretty;

Moayasb 7. OnHOMepHasi ONTUMM3ALUS
Tema 7.1 MeToabl 0ITHOMEPHO ONTHUMH3AIUHA
Omneparopst fminbnd,;

Moayasb 8. MHOroMepHasi ONTUMHM3ALMS
Tema 8.1 MeToabl MHOTOMEPHOI ONITHMH3AIHH
Omneparopsl fminsearch, linprog, fmincon;

Mopnyas 9. luddepenunanbHbie ypaBHEHHS

Tema 9.1 Metoab! pemienuns 1uddepeHIIHAILHBIX VPABHEHMIA.

Onepatops! dsolve, diff;

3akaoueHne. 3aKII0YUTEIbHAS JICKIOUA 110 MOJABCACHUIO UTOI'OB KypCa.

4. OBBEM JIUCHUIIJIMHBI U BU/Ibl YYEBHOM PABOTHI

O6bem
Buz yae6Hoit paboTh B 3aueTHBIX B akagemuueckux

eIMHUIIAX qacax
Oo6mas TpyA0eMKOCTh TUCIUIIJIHHBI 3 108
10 y4e0OHOMY ILIAHY
AyIMTOPHBIE 3aAHSITHS: 0,89 32
Jlexuuu
JlaGopaTopHbIe pabOTHI 0,89 32
CamocrositeabHas padora (CP): 2,11 76
[TonroroBka kK 1a00PaTOPHBIM paboTaM 1,055 38
CaMoCTOsATeIbHOC U3YUCHHE PA3/IeNIOB Kypca 1,055 38
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ader

O0BeMm
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Bun yueGHO# paboThI B 3aueTHBIX B actp. wacax
eUHALIAX

O01mas Tpya10eMKOCTb 1N CHUNITHHBI 3 81
1o y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHIATHS: 0,89 24,03
Jlexknun
JlaboparopHbie pabOTHI 0,89 24,03
CamocrositesibHas padora (CP): 2,11 56,9
IToaroroBka K 1a00paTopHBIM paboTaM 1,055 28,485
CaMocCTOsATeIbHOC U3YYCHHE PA3/ICNIOB Kypca 1,055 28,485
Bua uToroBoro KOHTpoJIs: 3a4er / IK3aMeH 3auer

AHHOTAIUsA padoyeil MPOrpaMMbl JUCUUIIMHBI KOCHOBBI MEHEIKMEHTA U MAPKETUHT A
(b1.B.0/.6)

1 Henp AWCHMIUVIMHBI — TIOJIYYEHHWE CHUCTEMBI 3HAHUH O 3aKOHOMEPHOCTSX
(YHKIMOHUPOBAHUSI TPEINPUATUS B O00JACTH MEHEIKMEHTA M MAapKETHHra; H3Y4YCHUE
OPTaHU3AIMOHHON CTPYKTYPBI IPEIPUITHS, (POPMBI H METOJIbI YIIPABIICHUS UM.

2 B pe3yabrare MH3yYeHUS [UCHUILVIMHBI O0y4YalIIMiicsi 1O NporpamMmme
0akajlaBpHaTa J0JIKeH:

OO0nanaTh CICIyIOIUMH KOMIIETCHIIUSAMU:

OO11eKyIbTYPHBIMHU:

—  CIIOCOOHOCTH HCIIOJIb30BATh OCHOBBI 3KOHOMHYECKMX 3HAHHWHA B Pa3IUIHBIX
chepax xusnenesrenpuoct (OK-3);

[MpodeccnonanbHBIMHU:

- CIOCOOHOCTh CUCTEMATH3UPOBATh M 00001IaTh HHPOPMALHIO IO (HOPMUPOBAHHIO
U UCIOJIb30BaHuI0 pecypcoB npeanpustus (ITK-12).

3HaTth:
- TEOPETUYECKHE OCHOBBI M METO/IbI BRIPAOOTKH IIEJICH U CTpaTernu OM3Heca;
- TPUHIMIBI TOATOTOBKMA JOKYMEHTAllMU U1 CO3JaHUS CHCTEMBl MEHEIKMEHTa
HNPEAIPUATHS;
- METOJIbl U TeXHOJOTHH MPUHATHS U peali3alliy YIPABICHUECKUX PELICHHI.
Ymern:
- TPUHUMATH YIPABICHUYECKHUE PEIICHUS;
- cobupath, 00pabaThIBaTh U UCIIOIH30BATH YIIPABICHUECKYIO HH(OPMAITHIO;
- pacmpenensits 0013aHHOCTH M OTBETCTBEHHOCTb.
Baaners:
- MeTOoJIaMH PYKOBOJICTBA MEPCOHATIOM;
- HHCTpyMeHTamMH 3()(PEKTUBHOTO yNpaBIEHUS NPEIIPUITHEM.

3 Kpartkoe conep:kanue JMCIHHUIITHHBI

Mooy 1. Ocnosbl ynpasnenusi npeonpusimuem

Beenenne. Ilpenmer, Meron u colep)kaHue IUCHUIUIMHBL. Teopus ynpaBieHHS.
CymHocTs U cojepkaHue yrpanieHus. OCHOBHbIE MOHATHS 3(PQGEKTUBHOCTH YIPABIICHUS.
Cremduka ynpaBlIeHYECKOH  JI€STENbHOCTH, COBPEMEHHbIE NPOOJIEMBbl  YIpPaBJICHHUS.
3aKOHOMEPHOCTH U NpUHLUIBI yrpaBieHHus. CyObeKTHBHbIE M OOBEKTHBHbIE (AKTOpPHI B
ynpasieHud. Cucrema yrnpaBieHUs NpeAnpHsITHeM M ee cTpykTypa. OueHka 3¢@ekTuBHOCTH
ynpasneHus. IloHstue cucrembl ynpaBieHUs, pacrpeaeneHue (yHKUUN, MOJIHOMOYUN U
OTBETCTBEHHOCTH. [IpMHIMIBI TOCTPOEHUsT CHUCTEMBI ympaBieHud. LlenTpanuzauusa u
JeleHTpanu3aus yhpasieHus. JlenerupoBaHue IMOJHOMOYMNA B TIpolieccax YIpPaBIICHUS.
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OpranuzanvoHHasi CTPYKTypa MNOpeanpuatus W ux Buabl. Ilokazatenu 3¢ @deKTuBHOCTH
yIpaBIeHUSI.

Mooynv 2. OcHosbl MeHedHcMenma

Lenu B cucreme ympasinenusi. Pazpabotka crpaTteruii u miaHoB opranuzauuu. Llenu u
HesenoiaraHue B yrpaBieHuH. Ponb 1eaum B OpraHu3ali U OCYHIECTBIEHHU IPOLECCOB
ynpaBneHus, kinaccuduramus uenend. [locrpoenne nepeBa mneneit. Coueranue pazHooOpasus
uened u ¢yHkuuid MeHemxMenta. Cucrema ympaBieHus no ueisim. CTparterusi U TaKTUKa
ynpasieHusi. CylnHoCTb, IPUHIMIIBI ¥ METOJIBI IIaHupoBanus. Ilpomecc BEIpabOTKH CTpaTEeTHH.
@opMbl TEKYLIEro IUTAaHUpPOBaHUs. TexHonorusi pa3pabOTKW U TNPUHATHS YIPaBICHYECKUX
pemenuii. Pa3paboTka  ympaBICHUECKHX  PEHICHHM. [MonsTe w  kimaccudukanus
yIpaBICHUYECKUX PEIIeHU, OCHOBOMOJIAralolue JIEMEHTHI JesITeIbHOCTH, YCIOBUS U KPUTEPUU
IPUHATHS PELICHUH, NPOLECC U MOJAENU NPUHATUSA YIPABICHUYECKUX DPELIECHUM, peanu3arus
yIpaBlIeHUYECKUX perieHuil. Biacte B cucteme ynpapieHus. JIuaepcTBo U CTHIIb YIIPaBJICHUA.
OTtHoleHus BIacTy B cucteMe ynpasiieHus. [loHaTre u Tunosaorus BIacTH; BIacTh U aBTOPUTET
MeHemKepa. VICTOUHMKM BIACTH B YIPABJICGHWW OpraHM3alliell; MapTHEpCTBO B IMpolieccax
MeHekMeHTa. JlumepctBo M ctuib ympasneHus. I[lporecchl (GopMHpOBaHHS W OCHOBHBIC
COCTaBIISIFOIIME JIUJEpCcTBa. MOTHBALIMOHHBIE OCHOBBI YIpaBiieHUA W KOHGIUKTHL ['pymnmoBas
JUHAMHUKa U KOH(JIUKTBHI.

Mooynv 3. Ocrosbl mapkemunea.

MapkeTHHI Kak CUCTeMa YIpaBJE€HHUS, PEryJIUpOBaHUs U U3ydyeHUs pblHKA. lloHsATne
MapkeTuHra. IIpoucxoxaeHue u CYHIHOCTh MapKeTHHTa, Leiau MapketuHra. OCHOBHbIE
IPU3HAKW MapKETHMHroBOro CTwisd ympaiaeHus. Konuenuum mapkeruHra. OCHOBHbBIE BHJIbI
MapkeTuHra. MapkeTtunroBas cpena. Kommiekc  MapketuHra. OCHOBHBIE MapKETHHIOBBIE
uHCTpyMeHThl. ConepkaHHe W IPOLEcC YIpaBieHUs MapKeTUHroM. OCHOBHbIE (YHKIUU
MapkeTHHra. ToBapHas, II€HOBas, COBITOBAaS M KOMMYHUKAIIMOHHAS TOJIUTUKH (DUPMBL
ToBapusble ctpateruu. Pa3paboTka HOBBIX TOBapOB.

4. O0beM y4eOHOM JUCIHIJIMHBI

B
Bunpt yueOHoi paboThI 3a4€THBIX B axanem.
eIMHUIIAX Hacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTaktHas padora (KP): 0,9 36
Jlexmmm (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopatopubie 3ansaTus (JIad) - -
CamocrositesbHas padora (CP): 40
KonTakTHas camocTosTenpHas paboTa 1,1 0,2
[ToaroToBKa K KOHTPOJIBHBIM 3aHATHS /IK3aMEHY 39,8
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer
B B actponom
Bunast yueOHoI paboTh 3aUETHBIX '
eIMHUIIAX Hacax
O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 2 54
KonraktHas pa6ora (KP): 0,9 24
Jlexmm (Jlek) 0,45 12
[Tpaktuueckue 3arstus (I13) 0,45 12
JlabopaTtopusie 3ansatus (J1ab) - -
CamocrosiTesibHasi pa6ora (CP): 30
1.1
KoHnTtakTHas camocTosaTenbHas pabota 0,15
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[ToaroToBKa K KOHTPOJIBHBIM 3aHITHS /IK3aMEHY 29,85

Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer

AHHOTaUUs padoyeil MporpaMMbl JUCUUILIMHBI « MaTepuasoBeleHUe U 3alIIUTA OT
KOPPO3HUH /ISl JHepropecypcocoeperapmux Xummieckux npoussoacts» (b1.B.0/1.7)

1.esu AUCUMNIMHBI:

- MpUOOPETEHHE CTYICHTAMH 3HAHHH, TTO3BOJISIOIINX OICHUBATh TOBEJICHUEC MaTEPHAIIOB
B YCIIOBUSIX JKCIUTyaTallMH, BBIOMpPATh MaTepHal U TEXHOJIOTHIO €ro OOpabOTKH C IENbI0
MOJIYUYCHHUSI  3aJIAaHHOW CTPYKTYpPhl M CBOWCTB, OOCCIICUMBAIONIMX BBICOKYIO HAJICKHOCTH M
JOJITOBEYHOCTh 000PYI0BaHUS COBPEMEHHBIX XUMUYECKUX MPOU3BOJICTB;

-nmojydeHre uHpoOpManmuu O (U3NYSCKOW CYIIHOCTH SIBJICHHH, IPOUCXOASIINX B
MaTepuanax, MNPUMEHSIEMBIX, B YaCTHOCTH, B DJHEpPropecypcocOepararommx XUMHICCKHX
IIPOM3BO/JICTBAX;

-YCTaHOBJICHUE 3aBHCUMOCTH MEXKIY COCTaBOM, CTPOSCHUEM U CBOMCTBAMHU MATEpPUAJIOB,
NPUMEHSIEMBIX, B YaCTHOCTH, B dHEPropecypcocOepararnix XuMUYeCKUX MPOU3BOICTBAX;

-M3y4eHUE TEOPHUH W TMPAKTUKH PA3UYHBIX CIIOCOOOB YIPOYHCHHSI MAaTEpPHAJIOB,
00eCIeYMBAIOIINX BRICOKYIO HAJIS)KHOCTh U JIOJITOBEYHOCTD JIeTaell MallliH U 000py/JOBaHUS;

-U3y4YCHHUC OCHOBHBIX TIpPyHIl MATCpuaioB, MNPUMCHACMBIX, B YaCTHOCTH, B
3Hepr0pecypcoc6eparalomnx XUMHUYCCKUX IIPOU3BOJACTBAX, HX CBOMCTB M oOyacTer
IMPUMCHCHUA.

2. B pe3yabrare wu3yYeHHs] JAUCHUIUIMHBI OOy4Yawluiics MO MporpamMme
0akajlaBpHaTa J0JIKeH:

Obnaoams cnenyromumu odbmenpodeccuonansubiMu (OIIK) u mpodeccnonansubiMu
(ITK) kommnieTeHIUsAMU:

- CIIOCOOHOCTBIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JAUCUUIUIMH B
npoeCCUOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJIbl MaTeMaTHYeCKOro aHalu3a |
MO/ICJIUPOBaHHUsI, TCOPETUIECKOT0 U IKCIIepUMeHTaIbHOTO nccaenoBanus (OI1K-2);

- TOTOBHOCTh HM3y4aTh HAYYHO-TEXHHYECKYI0 HH(MOpMAIMIO, aHAJTU3UPOBAThH
OTEUYECTBEHHBIH U 3apyOe:KHBII ONBIT 1O TemaTHke uccnenoBanuii ([K-13).

3HaTh:

— KJIacCH(HKAIHIO, CTPYKTYpPY, COCTaB W CBOMCTBA MAaTe€pHalioB, NPUMEHSIEMBIX, B
YaCTHOCTH, B 3HEpropecypcocOepararoux XuMUYeCKHX MPOU3BOJICTBAX;

—  MapKHUpPOBKY MaTepHaloB, NPUMEHSEMBIX, B YaCcTHOCTH, B
PHEpropecypcocoepararommx  XUMHYECKAX  IPOU3BOJICTBAX, 0  POCCHICKHUM H
MEXyHApOJAHBIM CTaHIapTaMm;

— OCHOBBI KOPPO3HH METAJUIOB, TPUHLIUIIBI M METO/IbI 3AIIUTHI OT KOPPO3HH;

— TpUMEHEHHUE MaTepHalloB ¢ MO3HULUI SHEPro- U pecypcocOepexeHus;

— OCHOBHBIE KOHCTPYKITMOHHbIE u (GyHKIIMOHATTbHBIE Marepuabl
HEpropecypcocOeperaronmx XuMHIECKIX MPOU3BOJICTB;
YmMmeTh:

— aHATM3HPOBATh (PUUKO-XUMUYECKHE W MEXAHHYECKHE CBOWCTBA MATEpPUANIOB, HX
KOPPO3UMOHHYIO CTOMKOCTh U TEXHOJIOTMYHOCTb;

— Toa0MpaTh KOHCTPYKIIMOHHBIM MaTepuan JUisi MalldH M anmnapaToB XHUMHYECKHX
IMPONU3BOACTB € YYETOM MCTOAOB 3allIMUTEI OT BO3MOXHOI'O BOSI[@I\/'ICTBI/ISI TEXHOJIOTHYECKOU Cpc€abl
Y PallMOHAILHOTO UCIIOIb30BAHUS CHIPHEBBIX U SHEPTETUUECKUX PECYPCOB .

Baaners:

- HpOCT@fIHIHMH orncpanuiaMn OIPECACIICHUA CBOICTB MaT€prajioB, MPUMCHACMBIX, B
YaCTHOCTH, B dHEpPropecypcocOepararonmx XUMUIECKUX MPOU3BOJICTBAX.

3. Kpartkoe cogep:xanue TUCUMIIMHbI
MarepuanoBeeHre Kak Hayka: LIeJM, 33Jayd U 3HauY€HUe IJUCHUIUIMHBL. 3HAueHHE
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MaTe€pUalioB B pPa3BUTUM XHMHMKO-TEXHOJOTMYECKHUX IIPOLECCOB C MO3ULUMUH D3HEPro- M
pecypcocOepexeH s, MUHIMU3AINHA BO3/ICHCTBUS HA OKPYKAIOIIYIO CPENy.

OCHOBHBIE TMOHATHS O CTPOEHUHU, CTPYKTypE€ M CBOMCTBAX MarepuagoB. Meronabl
U3Y4YEHUS CTPYKTYPBI U CBOMCTB MaTepHUAJIOB.

PU3HKO-XNUMHYECKHE OCHOBBI MAaTEPHAIOBEICHUS.

OcHOBBI TeopuH CIUIaBOB. [[narpamMmbl COCTOSIHUS CIUTABOB. TE€PMUHBI U ONPEICICHUS.
JnarpaMmMbl — «cocTaB-cBOMCTBO». Pa30BbIN COCTAaB CILJIABOB. 3aBUCUMOCTh MEK/y CBOMCTBaMU
CIUJIaBOB M TUIIOM auarpammsl coctosinus. [Ipasuno H.C. Kypnakoga.

Meramueckre MaTepuasbl.

XKenezo u crnaBsl Ha ero ocHOBe. CTajy U YyT'yHBI, UX CBOMCTBA, 001aCTh IPUMEHEHUS,
MapKHUpOBKa.

JlmarpaMmbl  COCTOSTHUSI KeNe30-IeMeHTUT. KommoHeHThl, (a3bl W  CTPYKTYPHBIE
COCTaBJISIFOLIUE CTaJeil U OENIbIX YYT'yHOB.

Bnusiaue tepmuueckoil oOpabOTKM Ha MeXaHWYeCKue cBoiicTBa cranu. dusnyeckue
OCHOBBI XUMUKO-TEPMUYECKON U TEPMOMEXAHUYECKON 00pabOTKH.

[[BeTHBIC METAJIIBI U CILIABBI HA MX OCHOBE. OO0IIas XapaKTepUCTUKA U KiacCH(PHKAIUSI
CILJIaBOB.

OcHOBBI KOppO3uK METAIIOB. [I[pUHIUITBI 1 METO/IBI 3aLUTHI OT KOPPO3HH.

XumHuueckass KOppo3us. OIEKTpoxumuueckas kopposus. Koppo3us weramioB B
YCIIOBHSIX  TEXHOJIOTHYECKUX  CpEll XUMHUYECKUX MPOU3BOACTB. KOppO3HMOHHOCTOMKHKE
METaJUIMYECKUE MaTepHAJIbI.

Marepuansl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX coequHeHud. OCHOBHBIE Pa3HOBUAHOCTHU
MPOMBILIUIEHHBIX OJIMMEPOB U IIACTMACC.

Pe3unb! 00111€T0 HA3HAUEHUSI, CTICIUATIBHBIC PE3UHBI U 00JIACTH WX TIPUMEHECHHUS.

Jlakokpacounbie marepuansl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKA,
HIIaTJIeBKa.

Kepamnueckue marepuanbl. KOHCTpyKUMOHHAs, MHCTPYMEHTAJIbHAsE W TEXHUYECKas
kepamuka. Heopranuueckoe crekino. Kiaccuduxamuss cTexosn MO Ha3HAYeHUIO U 00J1acTH
npumenenus. Curtamnsl. ['paput. Acbect. CBoiicTBa 1 007aCTH IPUMEHEHHUS.

Cwma3zouHble Macia, TNIACTHYECKUE CMa3KH, TBEP/bIE CMa304HbIe MaTepualbl. CMa304HO-
OXJIQXKAAIOUIUE )KUIKOCTH.

[peBecHble MaTepHabI.

Komnosumnmonnsie wmarepuansl (KM). OOmias xapakTepucTHKa KOMIIO3HIIMOHHBIX
MarepuasioB.  [IucnepcHo-ynpouennbie KM, cnoucteie KM,  Bomokaucteie  KM.
KoMno3ummonnsle Marepuanabl Ha METAUNIMYECKOW M HemeTaunueckod ocHoBe. CAII
(crieueHHBIE ATFOMUHUEBBIE TTOPOIITKH). KepaMuueckue KOMITO3UIIMOHHBIE MaTEpHAIIbI.

7.OKOHOMUYECKH 000CHOBaHHBIN BEIOOP MaTEpUAaIOB JJIsl KOHKPETHBIX IeNeH.

Bp100p KOHCTPYKIIMOHHBIX MaTEPHAIOB JIJIsI YHEPropecypcocOeperaronmx mporu3BoICTB
U TepepaboTKU IMacTMacc. OKOJOTHYECKHE, DJHEPro- M pecypcocOeperaroniie acreKkThl
MaTepHaJIOBEICHUSI U 3AIUTHl METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHEBIX B akanem.
Bunbt yueOHOM paboThI eIMHHIAX Jacax
O0umas TPy/10eMKOCTh IHCHMILNIMHBI 10 Y4e0HOMY IVIAHY 3 108
AyauTOpHBbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KonTtakTHas camocrositenbHas pabora 11 0,2
CamocTosTeNnbHOE U3YYeHUE Pa3/IeOB AUCIUTUINHBI ’ 39,8
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Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayer

B 3aueTHbIx B actp.

Bupl yaeOHOM paboThI eIIMHUIIAX Jacax
OO0masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 3 81
AYAUTOpPHBIE 3aHATHS: 1,3 36
Jlexuunu (Jlek) 0,9 24
[Tpaktrueckue 3ansatus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTtakTHas camoctosTenbHas pabora 11 0,15
CaMoCTOsITEIbHOE U3YUYEHUE Pa3/I€]I0B JUCIUILINHEI ’ 29,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

AHHOTaNUs padoyeil nporpaMmMbl JMCHUIIMHBI « AHCTPYMeHTaIbHbIE METObI
XMMHYECKOT0 aHAJIN3a JIJIsl SHeprocoeperaumx Xxumuyeckux npoussojacrs» (b1.B.0/1.8)

1.esnn u 3a7a4 JMCHUIITHHBI

Ienp OUCHMIUIMHBL: NpHOOpeTeHHe OOydYaroIMMUCS 3HAHUM 10 OCHOBHBIM TpyIIam
METOIOB XMMHYECKOT0 aHaln3a, HauOoyiee IIMPOKO MPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIEI0BATEIbCKON paboTe, a TakKe KOMIETEHIUI, HEOOXOIUMBIX XMMHUKAaM-TEXHOJIOTaM BCeX
CIIEMAJILHOCTEN IS PEIICHUS] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHAIU3a.

2. B pe3yabrare wu3yYeHUs] JAUCHUIUIMHBI OOy4yawluiics 1O MporpamMmme
0axa/aBpHATA JOJIKEH:

OBJIAZIETh CIEAYIOUIMMHU KOMIIETEHLIUSAMU:

CIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIE METOIbI HCCIICAOBAHMS TEXHOJIOTHYECKUX
IIPOLIECCOB W TPHUPOAHBIX CpEN, MCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEACTBA B HAy4dHO-
uccienosarenabekoit padore (I1K-14);

CMOCOOHOCTBIO  IUIAHUPOBATh  JKCIEPUMEHTAIbHBIE  HCCIEOBAaHUS,  IOJy4arTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([TK-15);

3HaTh:

— TeOpeTUYeCKre OCHOBBI MeTOZI0B IMXA;

- rpoltiecchl POPMHUPOBAHUS AHATTUTUUECKOTO CUTHAJA B pa3nudHbix UMXA;

— paccMOTpEHUE MPUHIIMIIOB U3MEPEHU B CTaHAAPTHBIX MPUOOpaXx;

— ocHoBbI MeTposiorun UMXA B coorBercTBuM ¢ pekomeHaanusmu MIOITAK.—

Ymersn:

- TNPUMEHSTh NPUOOPETEHHbIE TEOPETUUYECKHE 3HAHUS M IPaKTUYECKHE HAaBBIKU B
npodecCHOHATBHOM 1eATETbHOCTH [Tl PeIICHUSI KOHKPETHBIX XUMHKO-aHAJTMTUYECKHUX 3aj1ay;

Baapern:

- Merogosoruei MIMXA, mHpPOKO HCHONB3YEMBIX B COBPEMEHHOW aHAJIUTUYECKOU
MIPAKTHKE;

- CUCTEMOI BbIOOpA METO/1a KaUeCTBEHHOT'O M KOJIMYECTBEHHOIO0 XMMUYECKOT0 aHAIN3a;

- OLIEHKOM BO3MO>XHOCTEH METO/a AHAJIN3A;

- OCHOBHBIMHU CIOCOOAMH METPOJIOrHYecKor 00pabOTKU pe3yiabTaTOB KOJMYECTBEHHOTO
XUMHYECKOTO aHAIU3A.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Obmas xapakrepuctuka MMXA. OcHOBHbIE HCTOYHUKH IOTPEHIHOCTEN pe3ynbTaToB
aHanmM3a U crnocoObl ux oreHku. OleHka npezena OOHapyKeHUs C UCIOJIb30BaHUEM (OPMYIIbI
Kaiizepa u crangapTHOro OTKJIOHEHHUS MUHHUMAaJbHOTO JeTektupyemoro curnaia no MIOITAK.
JluHelHbIN AUana3oH onpenesieMbIX KoHIeHTpanuil. CranaapTHele 00pa3bl coctaBa. OCHOBHBIE
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AHAIUTUKOMETPOJIOTHYECKUE XapaKTEepUCTUKHA METOJIOB M PE3yJbTaTOB aHalU3a, CIOCOOBI HUX
OIICHKHU: TpeAesl OOHapyXeHHs, KOIPQPUIMEHT YyBCTBHUTEIHHOCTH, TPAHMIIBI IHUAINA30HOB
ONpENIENAEMbIX COIEPKAHUN, CEIEKTUBHOCTD, MPEUU3UOHHOCTD, IPABHIIBHOCTD, 3KCIIPECCHOCTb.
MeTtonasl mpo600TOOpPa, pa3aeiieHus: U KOHIICHTPHUPOBAHUS BEIICCTB.

Merononorus UMXA. IIpueMbl KOTHMYECTBEHHBIX U3MEPEHHUH (METOJI TPpalydupPOBOYHOMN
3aBUCHMOCTH,. BHEIIHETO M BHYTPEHHETO CTaHJapTa, METOJ J00aBOK). AHAIUTHYECKUE U
METPOJIOTHUECKHUE XapaKTEPUCTUKU Pa3IMYHbIX HHCTPYMEHTAJIbHBIX MeToa0B. [loHsTHE 00
aTTecToBaHHOW Meroauke. [IpoGiembl BbiOOpa Meroma aHanmu3a. OOO0OIIECHHBIC CBEICHUS O
['OCT P UCO 5725 (2002).

OOmiasi  xXapakTepUCTHKA  CHEKTPAIbHBIX  METONOB  aHanmm3a. Knaccudukarus
CHEKTpaJIbHBIX METOAOB aHanu3a. [lonmydyeHune XuUMUKO-aHATIUTHYECKOW HHOpMALMKU MpU
B3aUMOJICCTBUU 3JIEKTPOMArHUTHOTO M3JIYUCHUs] C BEIIECTBOM. ATOMHasi U MOJIEKYJsipHas
cnekTpockonus. AGCOpOIIMOHHbBIE U SMUCCUOHHBIE METO/IbI aHAIH3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJbHBIA aHamu3. TeopeTHYecKue OCHOBBI ATOMHO-
SMUCCHOHHOTO CHEKTpajbHOro aHanmuza. VcrouHuku BO3OYyKIeHHs creKTpoB. KauecTBeHHas
XapaKTePUCTUKA AHATUTHYECKOTO CUTHAIA. VIHTEHCHBHOCTH CHEKTPAJbHBIX JIMHUN KaKk Mepa
colepkaHusi dieMeHTa B mpoOe. DakTophl, BIUSAIONIME HA WHTEHCUBHOCTH CHEKTPAIbHBIX
nuHui.  CrnekTpanbHbie TPHOOPBEI H  CIIOCOOBI  PETUCTPAMHM  CIIEKTpa. pacimmdpoBka
SMUCCHUOHHBIX CIIEKTPOB U UJICHTU(HUKAIMS HIEMEHTOB 0 UX CIEKTPaM. ATOMHO->MUCCHOHHBIH
aHaJIM3 C MHJYKTUBHO CBSI3aHHOM T1a3Moi. KonudecTBeHHBIM aHain3. ATOMHO-3MHUCCHOHHAS
dboromeTpus mnameHu. ['a30Bbie MIamMeHa Kak BUIbI HU3KOTEMIIEpaTypHOU mia3Mbl. biok-cxema
IUTAMEHHOTO (oToMeTpa. BO3MOKHOCTH METO/Ia M €r0 OTpaHUYCHHUS. AHUOHHBIA U KaTHOHHBIN
s dexter. O6IaCTH TPUMEHEHUS.

AToMHO-abcopOumoHHast — cnekTpoMerpus. OOmas  XapakTepucTHKa MeToja |
aHAIUTUYECKOro curHana. [lornomienne 3MeKTpOMarHuTHOTO U3IY4eHUs CBOOOHBIMU aTOMaMHU.
brok-cxema mpubopa. Mcrounuku MoHOXpomartuueckoro musinydeHus. CrocoObl aToOMH3alUU
npoObl. CpaBHEHHE AaHATTUTHYECKUX XapaKTEPUCTHUK METOIOB aTOMHOI abcopOLuU ¥ aTOMHOMN
HYMUCCHHU.

AHanuTUyeckas MOJEKYJspHas CHEKTPOCKONUs. MeTolbl ONTUYECKOW MOJIEKYJIPHOMN
CIIEKTPOCKOIUU. XapaKTEPUCTHUKA aHATUTHIECKOTO CUTHaJA. [loroienne 31eKTpOMarHuTHOTO
W3IIy4eHHUS] MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOJbl U CHEKTPhl MOTJIOLIEHUS MOJIEKYJ. 3aKOH
Byrepa-Jlam6epra-bepa. Momsipusiii koadduruent noriomenus. CieKTpopoTOMETPUIECKUN U
dboromeTpuyeckuit ananu3. ONTUMU3ALMS YCIOBUN aHATUTHUECKUX onpeneneHuid. OTKIOHSHHUS
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa it CieKTpo- U POTOMETPUIECKUX U3MEPEHUIA.
TouHocTh pe3ynbTaToB GoToMeTpuueckux ompeneneHuil. uddepennuansuas doromeTpus.
Mertomsl CrieKTpO(HOTOMETPUUECKOTO TUTPOBAHMUSL.

Onyopumerpudeckuii ananus. [Ipupona aHanutuyeckoro curHaia (IyopecueHIud U
dochopecuenu. KBaHTOBBIM W JHEpreTHUECKUd BBHIXOABL. DaKTOphl, BIUSIONIAEC Ha
WHTEHCUBHOCTh  (uIyopecleHInH. TemmepaTypHOe W KOHIICHTPAI[MOHHOE  TYIIEHHUE
bayopectieHIuu. 3epKaibHasi CHUMMETPHUS CIEKTPOB TOTJIOMICHUS M HUCIYCKaHUs (IIPaBUIIO
Jlemmna). 3akoH BaBumnoBa. Cxema ¢uryopuMeTprueckux u3MepeHuid. Beibop mepBUYHOTO U
BTOPUYHOTO CBETO(GMIBTPOB. ['pagynpoBOoUHast 3aBUCUMOCTh U KOJTMYSCTBEHHBIN aHAIH3.

TypObunumerpuueckuii U HedemoMeTpuueckuii MeToAsl aHanm3a. PaccesHue cBeta
JIUACTEPCHBIMU  cUcTeMaMH. CBSI3b  ONTHUYECKOW IJIOTHOCTH JMCHEPCHOM CHCTEMBI C
KOHIIEHTpaluei onpeaenseMoro Bemiectsa. Koadduiment MyTHOCTH cucTeMbl. TeopeTudeckue
OCHOBBI TypOuIuMeTpun u HedemomeTpun. YpapHeHue Panes. CpaBHUTEIbHAS XapaKTEPUCTHKA
AHATUTUYECKUX CUTHAJIOB B TypOUANMETpUU U HedenmomeTpuu. TpeOoBaHMs, IPEIbIBIsSIEMbIC K
HCITOJTH3YEMBIM aHATMTUYECKUM PEAKITUSIM.

OOmas XxapakTepuCTUKa AIEKTPOXMMHUYECKUX METOJOB aHallM3a U MX KIacCHU(pUKaIUs.
Knaccudukanmst >7eKTpooB B IIEKTPOXUMHUYECKHX MeToAax aHanmu3a. [lomspusyemsie u
HEMOoJISIpU3yeMble 3JEKTpoAbl. Vcronb3yemMbple XMMHUECKHUE W BJIEKTPOXUMHUUYECKHE PEAKIUU,
TpeOOBaHMs, MPEIBABIIEMbIC K 3 TUM peaknusaM. Bo3zmoxunoctn IXMA.
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Kongykromerpus u KOHAYKTOMeTpuueckoe TuTpoBaHue. OOmas XapakTepuCTUKa
METOJa. AHAIWTUYECKUH CUTHAJ B KOHJIYKTOMETPUM. YJeidbHass M  OKBUBAJICHTHAas
3JIEKTPONPOBOAHOCTh  PAcTBOPOB  3neKTpoauToB.  llomBwkHocTe  moHOB.  Ilpsmas
KOHIAYKTOMETpUS M KOHJyKTOMeTpuueckoe tuTpoBaHue. Kpusble tuTpoBanusa. Daktopsl,
BIMSAIOIIME Ha BUJ KpUBbIX TUTpoBaHusA. [lpuHIMIMaNbHAs cXeMa YCTaHOBKM s
KOHIYKTOMETPUYECKUX W3MEPEHUMN, HCHOIb3yEMblE 3JIEKTpoAbl. Bo3mo)kHOCTH MeTona.
IIpumeps! onpenenenuii. BeicokouactoTHoe TUTpoBaHue. Bo3moxkHOCTH MeToAA.

[ToTreHunomeTprsa U MOTEHIMOMETPUUYECKOE TUTpOBaHUE. VIHIMKATOPHBIE AJIEKTPOABI U
3JIEKTpOAbl cpaBHEHHMs. [loTeHnuman snekTpoja Kak aHaIMTHYECKUM curHaia. HMoHomerpus.
JonnanoBckuid W audy3uOHHBIH mOTeHIMANbl. Kiaccudukamuss HOHOCEIEKTHBHBIX
3J1eKTpo1oB. YpaBHeHue Hukonbckoro-OizeHMana. MeTobl KOJUYECTBEHHBIX OINPEACIICHUN U
ycioBus ux npuMeHenus. [Ipsamas norenuuomerpust (pH-merpust, nonometpus). Bosmoxnoctu
MeToqa. Meronbl TutpoBanusi. O6paboTKa KPUBBIX MOTEHIIMOMETPUUECKOTO TUTPOBAHHUS.

Bonbramnepomerpudeckne MeToibl aHanu3a. Kiaccumueckas momsporpacdus. Ilomspo-
rpammbl. MHTeprniperanus nosgporpamMM. OCTaTOYHBIM M KOHAEHCATOPHBIA TOKH. YpaBHEHHE
nossiporpaduueckoit  BomHbl  ['eiipoBckoro-MnpkoBudya.  [loTeHIMAM  MOMYBOJIHBI — Kak
KaueCTBEHHasl  XapaKTepUCTUKa  AHAJIUTUYECKOr0 CHTHaja. Bpibop u  Ha3HaueHue
nossiporpaduueckoro  ¢ona. Ilpenenprplii  mUQPY3HOHHBIA TOK Kak KOJHMYECTBEHHAs
XapaKTepUCTHKA AaHAIUTUYECKOrO0 CUTHala. AmMmepomMeTpuyeckoe TutpoBanue. OOmmas
XapaKTEepUCTHKAa METOJa M aHAaJIUTHYECKOro CUrHajia. BblOop ycioBuil aMIepoMeTpHuecKHUX
n3mepenuil. [IpuHuunuaneHas cxema aMIepoMEeTPUUECKOro TUTpOBaHus. KpuBble TUTpOBaHUSI.
[TprMepsl MPaKTUYECKOTO UCIIOJIb30BaHUS METO/A.

Kynonomerpuueckuii MeTo aHanu3a

Knaccupukanuss  MetomoB — KyjdoHoMmeTpud. KommdecTBO — snekTpuyecTBa  Kak
aHanuTU4eckuid curHai. llpsmas KyJoHOMETpUs U KYJIOHOMETPUUECKOE TUTpoBaHue. Pacuer
KOJIMYECTBA  JJIEKTpPUYECTBA,  3aTPAauYE€HHOTrO0  HA  JJIEKTPOXUMHUYECKYID  PEaKLHUIO.
Kynonomerpuueckoe tuTpoBanue. Bpibop Toka osnextponuza. llpuHnunuanbHas cxema
YCTaHOBKM ISl KYJIOHOMETPHUYECKOro TUTpoBaHus. IlpakTMueckoe mNpUMEHEHHE METO/a.
OnexkTporpaBuMeTpudeckuil aHanu3. OOmas XapakTepUCTHKAa METoJa W  aHaJUTUYECKOTro
CUTHAJA.

OOmast XapakTepUCTHKa XpoMaTorpauueckux MeETOA0B. TeopeTnyeckue OCHOBBI
XpomaTorpaduueckux MeTojoB. Xpomarorpamma. [lapamerps! ynepkuanus. KauectBennas u
KOJINYECTBEHHAsI XapaKTePUCTUKH AaHAJTUTHUYECKOIO CHTHajla B KOJOHOYHOM Xpomarorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Knaccudukanus MeTol0B
Xpomarorpauu MO arperaTHoMy COCTOSIHMIO (a3, 10 MEXaHU3My pa3/ieleHuss U CrHocoly
opopmienus npouecca. CrTeneHb paslelneHus W KpUTepuil cenekTuBHOCTU. Kpurepuit
pasnenenus. OnTumuzanus MpoleccoB pasfeneHus cmeceil  BemiectB.  Koadduuument
pacnpenenenus. OcHOBHOE ypaBHeHHEe Xxpomartorpaguu. Csi3b (OpMbI BBIXOJHON KpUBOH C
U30TEPMOM  paclpelesieHus: B KOJOHOYHOM Xpomarorpaduu. BeicoTa, sKkBHBajeHTHas
TeopeTnueckoi Tapenke. Kunernueckas Teopus xpomarorpaduu. Ypapuenue Ban-Jleemrepa.

lNazoxkuakoctHas xpomartorpadus. OOmas xapakTepucTuka Mmetona. [IpuHuunmuanbpHas
CXemMa ra3oBoro xpomarorpadga. YcTpoilcTBO U Ha3HaueHUe y3710B Xxpomarorpada. TpeboBanus,
IpeabaBIseMble K HEMOABIKHOW U MOJABMXHOM (azam. JlerekTopsl. MeToabl uaeHTH(PUKALIUT
BEIIECTB B ra3oBoi xpomatorpaduu. MneHTudukanus KOMIOHEHTOB pa3fefisieMbIX cMeceill ¢
MOMOIIBIO JIOTApU(MHUUECKUX HHJIEKCOB yraep:kuBaHHs. CrocoObl KOJIMYECTBEHHOI'O aHAJIN3a.
[TprMepsl MPaKTUYECKOTO UCIIOJIb30BAHUS ra30BOM XpomaTorpaduu.

Kunkoctaas xpomarorpadus. Knaccupukanus MeTo10B KHUJIKOCTHOM Xpomarorpaduu.
OcoOennoctn  BDXX. [lpunnunuanpHas cxeMa KHJIKOCTHOro xpomatorpada. Tumsl
netektopoB B BOXX. KunkoctHoaacopounonnas BOXKX. HopmanbHo-(ha3oBbIil u obparieHo-
(da30BbBIl BApUAHTHI: COPOCHTHI, ITFOEHTHI, pasiesieMble BelecTBa. Y paBHeHne Hokca. Metobl
UJCHTU(UKAIIMKA BELIECTB M KojuuecTBeHHOro ananuza B BOXKX. [Ipumepsl mpakTtuyeckoro
ucnonszoBanuss BOXX. Pacnpenenurenphas OymaxkHas xpomartorpadus. KauectBenHas u
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KOJINYECTBEHHAs] XapaKTEPUCTUKHU AaHAIUTUYECKOro curHaia. OOmacte npumeHeHus. lenb-
xpomarorpadus. IlonBuxnas u HenonBmwkHas ¢aspl. OOIIee ypaBHEHHE, OIMCHIBAIOLICE
npoiiecc reyp-xpomatorpaduu. BosmoxHocTu reiab-xpomarorpaduu. [IpuMeps! mpakTHYECKOro
ucnonb3oBanus. MonooomenHass u nonHas xpomarorpadus. TpeGoBaHus, mpenbsBiseMble K
peakuusM HOHHOro obmeHa. OcobeHHOocTH HOHOOOMEHHOM xpomarorpaduu. KoncranTa
uoHHoro obmena. M3orepmbl nmonHoro oOmena. Karnonutel u anuoHuthl. Kosdduiment
cenexktuBHOCTH. MoHHas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazgenstomue
Y KOMIIEHCALIUOHHBIE KOJIOHKU. AHAJIMTUYECKUE BO3MOXKHOCTU METO/IA.

ABTOMaTHYECKUH M aBTOMAaTU3UPOBAaHHbIM aHanu3. J[lpyrue Meroabl aHaiu3a.
JluckperHble aBTOMaTU4ecKue aHanu3artopsl. [IpuHumn nercrBus. HenpepbIBHBIM IPOTOYHBIN
aHalM3 W IPOTOYHO-MHXKEKIMOHHbIH aHanu3. [loHsatne o0 aHamuTHuYecKOW  Macc-
crektpomeTpuu. CyIHOCTh METO/Aa. AHAJIN3 OPTraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHaIU3.

4. O0beM y4eOHOMH JUCIHILINHBI

. B 3aueTHbIx B akanmem.
Bunel yue6HoI paboTh
eAMHUIIAX yacax
OO0masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 3 1108
Konrakthas padora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
Jlaboparopusie 3anstus (JI3) 0,9 32
CamocrosiTtesibnas padora (CP): 1,7 60
CaMocCTOsITeIbHOE U3YUCHHUE PA3/IeTIOB TUCIUTUIMHBI 17 59,8
KonrtaktHas camocrositenpHasi pabora ’ 0,2
3aver ¢
Buja konTpoJIsi: 3a4eT / IK3aMeH - .
OIIEHKOH

o B 3auernsix | B actpoHOM.
Bunel yue6HoI paboTh
eIMHUIIAX qacax
O01as TPY/10eMKOCTh THCIHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonrTaktHas patdora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
JIaGopartopubie 3ansaTus (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOE U3YUE€HHE Pa3/IeTIOB TUCIIUILIMHBI 17 44 .85
KonTtakTHas camocrosiTenbHas paboTa ' 0,15
3auer ¢
Bua xouTpoas: 3auet / IK3amMeH - .
OLICHKOi1

AHHOTanus padoueil mporpaMMsl JMcUMIIMHBI «Moae1upoBaHue XUMHUKO-
TeXHOJIOTHYEeCKHUX MPOLECCOB B YJHepropecypcocheperalomux XuMHIeCKHX
npousBoacreax» (b1.B.0/1.9)

1.leap aucUMNJMHBI: TIONyYeHUE CTyJIeHTaMHu-OakalaBpaMH 3HAaHUW B 00JacTH
KOMIIBIOTEPHOT'O MOJIEJIMPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX IPOLIECCOB C IPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIIbIOTEpHOM MaTematuku, B yactHoctu MATLAB u VBA, a takxke
npuoOpeTeHne UMM NPAaKTUYECKUX HABBIKOB Pa3padOTKU JaHHBIX KOMIBIOTEPHBIX MOJeENeH ¢
OJIHOBPEMEHHBIM pEelICHHEM 3aJ1a4 CTPYKTYPHOM U MapaMeTpUuyecKol HIeHTHUPUKALIUY.
2. B pesyabrare wu3y4yeHusi AUCHMIUVIMHBI O0y4alOUWiic IO MNporpaMmme
0akaJjiaBpUaTa J10JIKeH:
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odsanarthb ciaenyromumu npopeccuonanbHbiMu (IIK) komnereHunsivm:

- CIOCOOHOCTRIO AaHATTM3UPOBATh TEXHOJOTHUECKUH mpoliecc Kak 00bekT ynpasienus (I1K-9);
- CIIOCOOHOCTBIO CHCTEMATHU3MpOBaTh M 0000mare uHGOpMAIU0 1O (GOPMHUPOBAHUIO U
UCIIOJIb30BaHUI0 pecypcoB npennpusitus (I1K-12);
- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO MH(OPMALINIO, aHATTU3UPOBATh OTEYECTBEHHBIN 1
3apyOeKHBIN OMBIT IO TemaTuke ucciaenoBanuii (ITK-13);
- CIOCOOHOCTBHIO TMPUMEHSTh COBPEMEHHBIE METOJbl HCCIENOBAaHUS TEXHOJIOTHYECKHX
MpOLIECCOB U TPUPOJHBIX CpEl, UCIOJb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4YHO-
uccienoBareabckoi padore (ITK-14);
- CHOCOOHOCTBIO IJIAaHUPOBATh IKCIIEPUMEHTAIbHbBIE UCCJIeI0BaHMS, MoJTy4aTh,
obOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydYeHHbIE pe3yiabTatThl (ITK-15);
- CIIOCOOHOCTHIO MOJIEIMPOBATh 3HEPTO-U pecypcocOeperaroiie MpoLuecchl B IPOMBIIITIEHHOCTH
(TIK-16);

B pe3yabTare 0cBOeHUSI TMCHMILINHBI CTYyIeHT-0aKaIaBP JA0JIKEH:

3Hatb

- METOABl TIOCTPOCHUS SMITUPUYECKHUX (BEPOSTHOCTHO-CTATUCTHYCCKHX) M (U3UKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJIEIeH XUMUKO-TEXHOJIOTUYECKIX MTPOIECCOB;

- MeTO/Abl UACHTH(DHUKAIIMN MAaTEeMAaTHICCKUX ONMUCAHUHA TEXHOJOTUYECKHX IMPOIIECCOB HA
OCHOBE IKCIEPUMEHTAIbHBIX TaHHBIX;

- METOJbl ONTHMHU3AIMH XHMHKO-TEXHOJOTHUYECKUX IPOIECCOB C TMPUMEHECHUEM
SMIIUPHUECKUX H/UIN (HUZUKO-XUMHUECKUX MOJIEIEH;

Ymern

- TMPUMEHSTh HW3BECTHHIE METOJbl BBHIYMCIUTEIHHON MaTeMaTHKH M MaTeMaTH4ecKOi
CTAaTHCTUKH JUISl PEIICHHWS KOHKPETHBIX 3a7ad pacyera, MOJCIHPOBAHUS, HICHTU(DUKAIUUA U
ONTUMM3AIMK TIPH HMCCIENOBAHUU, MPOCKTUPOBAHUU M YIPABICHUU MPOIECCAMU XMMHUYECKOM
TEXHOJIOTMM, a TakKe YMETh MHCIIOJIb30BaTh B CBOEW MPAKTUYECKON JEeSATeNbHOCTH IS
JOCTHIKEHUS ITUX IIeJIeH M3BECTHBIC TTAKEThI MMPUKIIATHBIX TIPOTPaMM.

Baanernb

- METOJIaMH MaTeMaTHYECKON CTAaTUCTUKH i1 OO0pabOTKH pe3yabTaTOB AKTHUBHBIX H
MACCUBHBIX SKCIIEPUMEHTOB, a TAK)K€ METOJAAMH BBIUMCIUTEIFHOM MaTeMaTUKH AJIsl pa3paboTKu
U peali3allii Ha KOMITBIOTepaxX aJlfOPUTMOB MOJICIIMPOBAHMSI, HICHTU(UKAIIUNA U ONITUMHU3AIIUU
XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB;

3. Kparkoe coaep:kanue JIUCHUNIHHBI
3.1. OcHOBHBIE MPUHIUIBI KOMITBIOTEPHOTO MOJAETUPOBAHUS XUMHUKO-TEXHOIOTHYECKUX

nporeccoB (XTII). MaTemaTuueckue SMIUPUYECKHE U MaTeMaTHYeCKue (PU3UKO-XUMUUYECKUE
MOJIeTM ¥ KOMIIBIOTEPHOE MojJeIupoBaHue. JleTepMHUHHpPOBaHHBIE U  BEPOSITHOCTHBIC
MaTemaTruueckue Mozenu. [IpumMeHenre MeTo1010rMM CUCTEMHOTO aHAJIM3a JJIsl peIlIeHus 3a/1a4
MojenupoBaHus. [lpuMeHeHue TPUHIMIA «UEPHOTO SMIMKa» TMPU  MaTEeMaTHYECKOM
MOJICIUPOBAHUU. ABTOMATHU3UPOBAHHBIC CUCTEMbI PHUKIAAHON HHPopMaTuku. Mepapxudeckas
CTPYKTypa XHMHYECKUX TMPOU3ZBOJCTB M HUX MaTreMaTH4eckux wmojenei. [lpumenenue
KOMITHIOTEPHBIX MOJIEJIEM XMMHUYECKHUX TMPOILIECCOB ISl aHaliu3a, ONTUMH3AllMd W CHHTE3a
XUMHUKO-TEXHOJIOTHYECKNX cucTeM. OCHOBHBIE TPHEMBI MATEeMAaTHYECKOTO MOJCTUPOBAHUS:
AMIUPUYECKUHN, CTPYKTYPHBIA ((PU3UKO-XUMHUYECKU) U1 KOMOWHHUPOBAHHBIN (TEOPETUUECKHUIN).
[TocTpoeHne cTaTUYEeCKNX U TUHAMUYECKHX Mojeneil. Pemenue npsmbix 3anad. [IpoekTHBIN U
MOBEPOYHBIN (OIIEHOYHBIN) pacueT mporieccoB. Permenue oOpaTHbix 3a1ad. [lapamerpudeckas u
CTPYKTypHasi HJIECHTU(UKALUSA MATEeMaTUYECKUX Mojielieil. YCTaHOBJIECHHE aJIeKBaTHOCTHU
MaremMaTuyeckux  mogjeneid. Crpareruss MNpPOBENCHUS  PACUYETHBIX  UCCICHOBAHMM U
KOMITBIOTEPHOTO MOJIETUPOBAHUS PEATIbHBIX MPOIECCOB.

3.2.IlocTpoeHre SMOINPUIECKUX MOJIEIICH:

L4 d)opMmepOBKa 3aa4i alnmnpoOKCHUMalu AOaHHBIX IS OMHUCAaHWA SKCIICPHUMCEHTAJIBHBIX
3aBUCUMOCTEN U MOJIYYCHUS SMIIMPUUYCCKUX MO,Z[CJ'ICI\/'I IMponecCcoB. BI/II[BI KpUTCPUCB
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annpokcuManuu. Kpurepuii Meroga HaWMMEHBIINUX KBajpaToB. Pemienue 3amaun
AIIpPOKCUMALIMK JUIsl HEJIMHEHHBIX U JIMHEHWHBIX 10 IapaMerpaMm mojened. Marpuynas
(bopMynHupoBKa 3a/1a4M arpoOKCUMAlUU. AHATUTUYECKUH U alrOPUTMUYECKUNA MTOIXObI
JUIS pelleHus 3aJadyd allpoKCUMAalUu Ul JIMHEWHBIX M JIMHEApU30BaHHBIX MOJEJEH
METOJIOM HaMEHBIINX KBaIpaToB;

3aKOH HOPMAJbHOTO pAacHpelesieHuss Ul BEKTOPHBIX CIIy4allHbIX  BEJIMYMHBI U
OIIPEJIETICHUE UX YHCIOBBIX XAPAKTEPUCTUK. MaTeMaTHyecKoe OKUIAHUE U JUCIEPCUS
JUIS. BEKTOPHBIX CIIy4alHBIX BEJIWYUH. JIMCIIEPCHOHHBIA M KOPPEJLMOHHBIA aHAJIU3.
IlonsaTHA pucHepcHH BOCHPOU3BOAMMOCTA M aJCKBATHOCTH, A TakKK€ OCTATOYHOMU
nucriepcud. OnpeneneHne BBIOOPOYHBIX KO3(D(UIIMEHTOB KOPPEIAUN U KodPPHUIreHTa
MHOXECTBEHHOU Koppensauuu. CTaTHCTUYECKUH IMOAXO0J] K ONpPEeNCHHIO OIIHOOK U
[IOTPELIHOCTEN B SKCIIEPUMEHTAIbHBIX TOYKaX U3MEPEHUM;

PETPECCUOHHBIM U KOPPEISLMOHHBINA aHAIU3 IJIS IIOCTPOCHUS SMIIMPUUYECKUX MOZCIIEH
Ha OCHOBE JaHHBIX ACCUBHOTO KcnepuMenTa. [IoHATHS QYHKIIMN OTKIMKA U (PaKTOPOB.
OcCHOBHbBIE [JIONMYIIEHUSI PETPECCUOHHOIO M KOPpENISILMOHHOro aHanuza. Kpurepuu
IPOBEPKU OAHOPOJHOCTU Jucnepcuidl. BblOop BuJa ypaBHEHUH perpeccuu, a TaKxke
ompeneneHne KOd(Q(UIMEHTOB perpeccud W HMX 3HAYUMOCTH C HCIIOJIb30BAaHHEM
kpurepust Crpronenta. llpomenypa HCKIIOYEHHS HE3HAYUMBIX KO3 QHUIMEHTOB
perpeccun. OmnpeneneHne aaeKBAaTHOCTH PETPECCUOHHBIX MOJEIEH C MOMOUIbIO
kpurtepus Puniepa;

OCHOBHBIC TOJIOKEHUSI TEOPUHU IUIAaHUPOBaHUA dKcnepuMeHToB (I): monHblil (paxkTopHbIi
skcnepumenT (IIDD) u obpaboTka ero peszynpraToB. OnTUMAalIbHBIE CBOWCTBA MATpPHULIBI
IUTAHUPOBAHMS U CBOMCTBO OpTOTOHaNbHOCTH. Onpenenenne Ko3hpuiueHToB Moaemnei,
UX 3HAUMMOCTM M TpOBEpKa aJIeKBaTHOCTH YypaBHEHHS perpeccuu. (CBOHCTBO
poTraTabenbHOCTH NOTHOTO (PAKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIC TIOJIOKEHUSI TEOpUM IIaHHpoBaHUs sKcrepuMeHTOB (II): opToronanbHbIH
HEeHTpaJbHbI KoMNo3uuMOoHHbIN 1uiaH (OLIKII) skcnepumeHTOB M 00paboTka ero
pe3yibraroB. ObecredeHrne OpTOroHaJIbHOCTH MaTpHIIbl IJIAHUPOBAHUS U OIpeJesieHHe
BEJIMYMHBI 3BE37HOTO mieya. OnpeeneHne KodQpPUIMEHTOB MOJIENN, UX 3HAYUMOCTH U
OLICHKA aJIEKBaTHOCTH YpPaBHEHMs perpeccuu. PacyeTHoe BBIUMCICHUE KOOPIAUHAT TOYKU
onTuMyma (3KCTpeMyMa);

ONTUMU3ALMSA DKCIEPUMEHTAIBHBIX MCCIEIOBaHUNM C NPUMEHEHHWEM MeTtojaa bokca-
Bunbscona. OcHOBHBIE MOAXOABI K ONTUMHU3ALMU JKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM.
OKCNEpUMEHTAIBHO-CTATUCTUYECKUI  MeTon. CTparerusi JABWKEHUS K ONTHUMYyMY
neneBoi GpyHkMK (GyHKIMK OTKIIMKA) FPaJUEHTHBIM MeTo oM. Kpurepun gocTH)eHUs
«TIOYTH CTALlMOHAPHOIN 00JIACTH» M METOJIbl YTOUHEHHUS MOJIOKEHHUS ONTUMAILHOM TOUKU
B ()aKTOPHOM IPOCTPAHCTBE.

3.3. IlocTpoenne GU3NKO-XMMUUYECKUX MOJIeNeil:

JTanmbl MaTeMaTU4yecKoro wmojaenupoBaHus. @dopmynupoBka TUNOTE3, MNOCTPOEHUE
MaTEeMaTHYECKOTO OMHUCAaHHS, pa3padoTKa MOAETUPYIOUIET0 ajiropuTMa, MpOBEepKa
aJICKBaTHOCTH MOJEIHM W WIASHTHU(UKAIUS WX IMapaMeTpPOB, PACUETHBIC HCCIEIOBAHUS
(BBIYMCITUTENHHBIA SKCTIEPUMEHT);

COCTaBJIEHHE CHCTEM YpaBHEHHUH MaTeMaTHYeCKOIro OMHMCAHUS MPOLIECCOB M pa3padoTKa
(BBIOOp) anTOPUTMOB WX pEHICHUSA. BIOYHBIH TPHHIMI TOCTPOCHHUS CTPYKTYPHBIX
MaTeMaTuueckux wmojeneil. (OOOOIIeHHOE OINMCaHUE JBIKEHUS TOTOKOB (a3 B
ammapatax € TOMONIBI0  THAPOJAWHAMHUYECKHUX  MOJENEH,  yYHUTHIBAIOIINX
COCpEIOTOUEHHBIE U pacIpe/ie]iCHHble HCTOYHHKH BEIIECTBA W JHEPIHH (TEIUIOTHI).
JlokanpHbIE HMHTEHCHBHOCTH HWCTOYHMKOB BEIIECTBA M TEIUIOTBI B  IOTOKAaX,
COOTBETCTBYIOIIME PA3IUYHBIM (U3UKO-XUMHYECKHX TporieccaM. OCHOBHBIE THIIBI
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YPaBHEHHH MAaT€MaTU4YECKOrO0 ONMCAHUA XHMHKO-TEXHOJIOIMYECKHX  IPOLIECCOB —
KOHEYHbIE, OObIKHOBEHHBIE nu(pdepeHunanbuple U TudepeHaIbHbple YpaBHEHUS B
YaCTHBIX ITPOU3BOIHBIX;
MaTEMaTHYECKOE MOJAECIMPOBAHUE CTALMOHAPHBIX M JUHAMHYECKUX  PEXHMOB
THJIPABIMYECKUX  IPOLECCOB B  TPYOONPOBOJHBIX  CHUCTEMaX, IJIOOAJbHBIE MU
JEKOMIIO3ULIMOHHBIE METO/BI PEILICHUSI CUCTEM HEJIMHENHBIX YpaBHEHUI, a TaKKe SIBHbIE
U HESBHbIE METO/bl YUCIEHHOTO PEUICHUs] CUCTEM OOBIKHOBEHHBIX IU((epeHINaTIbHbIX
ypaBHeHud. CocTaBjlieHHME ypaBHEHUM MaTeMaTHMYE€CKOro OIMCaHWsA Ipolecca.
[Toctpoenue nH(pOpMaLIMOHHBIX MAaTPULl MaTEMAaTUYECKUX MoJelnell 1 BeiOopa ob1ero
IrOpUTMa peLIeHUs] — MOJEIMPYIOLIEro alropurMa. Peannsanus aaropuTMoB peleHus
HEJIMHEHHbIX W OOBIKHOBEHHBIX  Ju(¢epeHIualbHblX  ypaBHeHuil. Omnucanue
crauroHapHbIX pexuMoB XTIl ¢ mpUMEHEHHMEM CHCTEM JIMHEWHBIX M HEJIMHEWHBIX
ypaBHeHH. MTepauMoHHBIE aNrOpuTMbl pelleHusA. [IpuMeHeHue METONOB IPOCTBIX
utepauuii 1 HprotoHna-Padcona mns monydenus pemienus. [Ipobiema cxommmocTu
npouecca pemeHus. [JJeKOMIO3MIMOHHBI METO PEIIECHUS CIOXKHBIX CHCTEM KOHEYHBIX
ypaBHeHui. Iloctpoenue wuH-GOPMAIMOHHONW MaTpUIlBl IJIE BBHIOOpA ONTHUMAIBHOTO
aropur™Ma penieHus 3agaud. [loHsrue sxecTkocT cucTteM U epeHIMaIbHbIX
YPaBHEHHI U KPUTEPHH JKECTKOCTH. SIBHBIE (OBICTpHIC) U HESIBHBIE (MEUIEHHBIE) METOIBI
pemenusi. Meronbl neporo (Merox Jinepa), BToporo ( MOIM(UIIMPOBAHHBIE METOJbI
Olinepa) u yerBeproro nopsaaka ( merox Pynre-Kyrra). OneHka TOYHOCTH METOJOB —
om0k yceueHus. IlepexonHpie OmMHMOKM W OMMOKKA OKPYIJICHHS HPU YHCICHHOM
UHTErpupoBaHuy quddepeHnnanbHbix ypaBHeHHH. CriocoObl obecnieueHust CXOAUMOCTH
pemieHus 3anauu. llpuMeHeHue HESBHBIX METOAOB [UISl PELICHMS] >KECTKHX CHUCTEM
T depeHManbHbIX ypaBHeHUH. OmnpeeneHus mara MHTerpupOBaHMs UTEPALUMOHHBIM
metogoM. MetonoB Kpanka-Hukonbscona (meTos Tpanemnuii);
MaTeMaTU4eCcKOe MOACIMPOBAHNE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIadu B
IUIACTUHYATBIX U 3MEEBUKOBBIX TEIJIOOOMEHHMKAaX. MareMaTH4ecKoe OIUCaHHe
IPOLIECCOB C MPUMEHEHUEM MOJEJIeH MJIeaIbHOTO CMEUICHUs1 U BhITECHEHUs. BbiOop u
rpaduyueckoe MpencTaBiICHUE aIrOpPUTMOB pelleHus. lIpuMeHeHHe CcTaHAapTHBIX
METOJI0B BBIYMCIINTEIBHON MAaTEMATUKH JIJIsl PELLICHMS 3a/1a4;
MaTEMaTUYECKOE MOJEINPOBAHNE CTALMOHAPHBIX PEXXMMOB IPOLECCOB TEIUIONEPEIauH
B MpPSMOTOYHBIX WU IMPOTUBOTOYHBIX TPYyOUaTHIX TEIJIOOOMEHHHMKOB, pEIIEHHE 3aJayu
Komm w kpaeBoil 3amauM 1Npu  HMHTETPUPOBAHMU  CHUCTEM  OOBIKHOBEHHBIX
muddepeHIMaNbHbIX  ypaBHEHUH. MaremMatnueckoe OIHCAaHHE IPOLECCOB C
IIPUMEHEHUEM MOJIEJEN HIealbHOro BbITECHEHMs. Pemenue 3agaun Komm u kpaeBoi
3anaun. IlpencraBienne anropuTMOB BBIYMCIEHUN B BUJE MH(OPMALMOHHOW MaTPHIIbI
CHUCTEMBbl  ypaBHEHMH MaTEeMaTH4YeCKOro ONUCaHUs U OJIOK-CXEM  PacyeToB.
Marematuueckoe onucanue XTIl ¢ mpuMeHeHHEM CHCTEM  OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHeHHH. Onucanue OOBEKTOB € paclpesielleHHbIMU B
IIPOCTpaHCTBE MapaMerpamMu. POpMyIMpPOBKAa HAaYaIbHBIX M KPAEBBIX YCIOBHW 3ahad
pemeHus. YucieHHbI anroput™M 1-ro mopsaka s pemeHus 3agaun Komm. Meton
IPUCTPENKM» IS PEIICHUS KPAeBOM 3a/1a4H;
MaTE€MaTH4eCKOe MOJEIUPOBAHUE CTALMOHAPHBIX PEKHMOB IPOLECCOB B PEAKTOPAX C
Memankoi.  OmnucaHue  MUKPOKMHETHMYECKMX  3aKOHOMEPHOCTEM  NPOTEKaHMs
NPOU3BOJBHBIX  CIOXKHBIX ~ XUMHUYECKMX  peakuuid B KUIKOH  daze g
MHOTOKOMIIOHEHTHBIX CHCTeM. OIpeieneHue KIYEBbIX KOMIIOHEHTOB CIIOXHBIX
XUMHUYECKHX pEeaKluil ¢ MPUMEHEHHUEM METOJOB JIMHEHHOU aireOphl - paHrOB MaTpUIl
CTEXHOMETPUYECKUX  KOA((UIMEHTOB  peakiuu. MareMaTHuecKkoe  ONHCaHHe
PEaKTOPHOrO Mpoliecca ¢ pyoalKkon A MPOU3BOIBLHOM CXEMbI TPOTEKAHUS XUMHUECKON
peakuuud. BvIOOp anropuTMOB pelleHHs 3a7auyd C MpUMEHEHHEM HH(POPMALMOHHOM
MaTpULIbl CHUCTEMbl YpaBHEHHWH MAaTeMaTHYeCKOIO ONUCAaHUs U IPEJCTaBICHUS
QITOPUTMA PEIICHUS C TOMOIIIBIO OJIOK-CXEMBbI pacyeTa MpolLecca;
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MaTeMaTUYECKOE MOJICIUPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MEIIaKOW. MareMarnueckas MNOCTAaHOBKA 33Jadyd [JIsl PEaKLUU C MPOU3BOJIBHON
cTeXuoMeTpruyeckon cxemor. @opmynupoBka 3anaun Komm — 3agauu ¢ HadaJbHBIMU
ycnoBusAMU. PasHOCTHOE mpencTaBiieHue CUCTEMbI OOBIKHOBEHHBIX UG (GepeHITNaTbHBIX
ypaBHeHui. [locTpoeHre HHPOPMAIIMOHHON MATPUIIBI AJIsi BBIOOpA AJITOPUTMA PELICHHUS.
['padmyeckoe mpeicTaBICHIE arOPUTMa PEIICHUS B BUIE OJIOK-CXEMBI pacyeTa;
MaTEeMaTU4YeCKOe MOJCIMPOBAHUE CTAIIMOHAPHBIX PEXKUMOB B TPyOUATHIX peaKkTopax ¢
IPSMOTOYHBIM M THPOTUBOTOYHBIM JBMKEHUEM TEIUIOHOCUTENeH. Marematndeckas
MOCTAaHOBKA 3aJaud JUIsl pPEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
®opmynupoBka 3agaun Komm — 3a1aun ¢ HayanbHBIMM YCIIOBUSIMM U KPAaeBOM 3a/1auul —
3a/1a4il C KPaeBbIMH YCIIOBUSIMU. Pa3HOCTHOE mpeacTaBlieHUE CUCTEM OOBIKHOBEHHBIX
mubdepeHManbHBIX ypaBHeHUH. [locTpoenne MHPOpPMAIIMOHHBIX MATpHI] sl BEIOOpa
anropuTMOB penieHus. ['paduyeckoe mMpencTaBIeHUE aNTOPUTMOB PEIICHUS B BUJC
0JIOK-CXEMBI pacuera;

MaTeMaTHUYeCKOe MOJEIMPOBAHNE HECTAMOHAPHBIX PEKHMOB IMPOIECCOB B TPyOUATHIX
peakTopax W UHCICHHBIE aJIrOPUTMbl JAUCKPETU3ALMU i1 PEIICHUS CUCTEM
mubdepeHIMaNbHBIX YpaBHEHU € YacTHBIMH MPOW3BOJHBIMU. MareMaTudeckas
MMOCTAaHOBKA 3a/laud JUIsl PEAaKUUH C KOHKPETHOM CTEXHMOMETPUYECKOM CXEMOM.
DopMynupOBKa HauaJdbHBIX W FPaHUYHBIX ycioBuil. Juddepeninmansupie ypaBHEHUS B
YACTHBIX TPOU3BOAHBIX - JIUIMITHYECKOTO, MapadOIUYeCKOro W THUIIEPOOTHYECKOTO
TUTIOB. AJNTOPUTMBI pEUICHHs] YpaBHEHHMH MapaOolndyeckoro Tuma. MareMaTudeckas
MOJIETIb XUMHYECKOTO MPEBPAILIECHUS B U30TEPMHUUECKUX YCIOBUSAX ISl HECTALIMOHAPHOTO
mporecca B TpyOdaThIX ammaparax € y4eTOM MPOJOJBHOTO IEPEeMENIMBAaHUsS U C
NPUMCHCHUEM  OJHONapaMeTpuuecKol  Jau(Py3moHHOW MOAENd JUIS  ONMUCAHHS
TUAPOIMHAMUYECKOW 0OCTAaHOBKH B PEAKIIHIOHHOM MOTOKE. AJITOPUTMBI PELICHUS B BUJIE
CUCTEM HEIWHCHHBIX YpaBHCHHH, a TaKXKe OOBIKHOBEHHBIX JU(PQPEpeHIINATHHBIX
YpaBHEHUI [IEPBOTO U BTOPOIO MOPSIAKOB;

MaTe€MaTU4YeCKOe MOJECIUPOBAHUE CTALMOHAPHBIX PEKHUMOB IMPOLECCOB HEMPEPHIBHOM
MHOTOKOMIIOHEHTHOH peKTHQuKanuu U abcopOuuu. MaTtemaruueckoe ONUcCaHue
mpolecca  MHOTOKOMIIOHEHTHOM — peKTH(HUKAalMd B TapeibyaToll  KOJOHHE.
MopenupoBanue ¢$a3oBOro paBHOBECHS M IPOIECCa MACCONEpeNayd Ha TapelikaX B
MHOTOKOMIIOHEHTHBIX ~CHCTEMaX. VYueT TeIJIOBBIX OalaHCOB Ha Tapeikax MpHu
MOJICIMPOBAHUU Tpollecca B PEKTU(HUKAIMOHHOW KOJIOHHE. J[eKOMITO3UITMOHHBIN
ITOPUTM pacyeTa Ipoliecca peKTHU(PUKAIUK B KOJIOHHOM ammapare. MaTtematnyeckoe
OTMHMCaHuEe Tpollecca MHOTOKOMIIOHEHTHOM aOCcopOIMu B HACaJOYHOM KOJIOHHE.
MopenupoBanue Ipouecca MHOIOKOMIIOHEHTHOM — Maccomeperayd B CEKLMAX
HACaJI0OYHOM KOJIOHHBI. AJITOPUTM PEHIEHUS KpPaeBOM 3aJaud [Jis1 MOJEIUPOBAHUS
mporecca abcopOIHK B HACAAOYHON KOJOHHE.

3.4. OCHOBBI ONITUMHU3AIUU XUMHKO-TEXHOJIOTHYECKUX TTPOILIECCOB:

pemieHue  3ajad  ONTUMHU3AIMM € TEPMOJMHAMHYECKUMH, TEXHOJIOTHYECKHMH,
DKOHOMUYECKUMH, TEXHHUKO-DKOHOMHYECKMMH U  DKOJOTMYECKHMMH  KPUTEpUSIMHU
ontuMmansHocTu. OntumanbHble pecypcocOeperatomue XTII. Beibop kpurtepues
ONTUMAJILHOCTH (1esIeBbIX (QYyHKIUH). DOpMyTupoBKa MHOTOKPHUTEPHAIBHON 3alauu
ontumuzanuu. OCOOCHHOCTH PENICHHS ONTUMM3AIMOHHBIX 3amady X TII mpu Hamuuum
HECKOJIbKUX KPUTEPHEB ONTHUMAJIbHOCTH, OBPaXHOM XapaKTepe LEeNeBOi (QYHKIUU H
HaJIMYWU OrpaHuyeHui 1-ro u 2-ro poxa;

QITOPUTMBl OJHOMEPHOM W MHOTOMEPHOW ONTHMH3auuu. MeToapl CKaHMpPOBAHUA,
JIOKAJIM3aluK SKCTPEMYMa, 30JI0TOr0 ceueHus u yrcen OPuboHauu B ciiyuyae 0OJJHOMEPHOMN
onTUMHU3aIMK. MeTonbl MHONOMEPHOW ONTHUMM3allMM HYJIEBOTO, IEPBOTO M BTOPOTO
nopsiikoB.  CUMIIIEKCHBIE, CIydYalHble M TPAJWECHTHBIE METOJIbl MHOTOMEPHOM
ontuMuzatuu. Meto mrpa@HbIX QyHKINHN.
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3.5. 3akiroueHue:

npuMeHeHrne KomnbloTepHbIX Moaened XTIl mpu mpoeKTUpOBAHUU XUMHUUYECKUX
npousBoAcTB — B CAIIP. 3amaun cucteM aBTOMATH3MPOBAHHOTO IPOCKTUPOBAHMS
(CAIIP) u cTpyKTypa CHUCTEM KOMIIBIOTEPHOTO NpoeKkTupoBaHus. MHpopmanmonnoe u
Maremarnueckoe obOecneueHue CAIIP. ABTromaTu3umpoBaHHOE TMPOCKTUPOBAHUE C
IIPUMEHEHNEM KoMIbloTepHbIX Mozenen XTII;

IIPUMEHEHNE KOMIbIOTepHBIX Mozened XTIl mpu ynpaBieHHHM TEXHOJIOIMYECKUMU
nponeccamu — B ACYTII. Komnbrorepaoe moaenupoanue XTIl B pexumMe peaibHOTO
Bpemenu.  Cuctembl  mpsmMoro  mu@poBOro  (KOMIBIOTEPHOTO)  YHpPaBJICHHUSA
TEXHOJIOTHYECKUMHU mporieccaMd. OcoOEHHOCTH peanu3alii KOMIBIOTEPHBIX MOAenei
XTII B aBTOMAaTU3UPOBAHHBIX CUCTEMAX YIIPABICHUS TEXHOJIOTMYECKUMH IPOLECCaMU
(ACVYTII).

4. O0beM y4eOHOH AUCHUILINHBI

KommuecTBo Bcero gacos B
3aYETHBIX €IUH. ceMecTpe
OO01mas TPy10eMKOCTh THCHUTLTUHBI 3 108
B ToM uncne Ha 00ydeHue 3 108
AyIuTOpHBIE 3aHITHS: 1,33 48
Jlexkuun 0,89 32
[TpakTHyeckue 3aHATHS - -
JlaboparopHbie pabOTHI 0,44 16
CamocrosiTesbHasi padoTa 1,66 60
PacuerHo-rpaduueckre paboThI - -
Jlpyrue Bl CaMOCTOSITENILHON pabOThI 1,67 60

Bua uTOoroBoro KOHTpOJIst 3HAHM I

3a4er ¢ OLEHKOI

KonnyectBo Bcero uacos B
3a4EeTHBIX e/IH. ceMecTpe
O01mas Tpy10eMKOCTb THCHUTINHBI 3 81
B ToMm uncne Ha 0OydeHue 3 81
AyAUTOpPHBIE 3aHATHS: 1,33 35,91
Jlexnun 0,89 24,03
IIpakTnueckue 3aHsATUA - -
JlaGopatopHble paboThI 0,44 11,88
CamocrosiTejibHas padoTa 1,66 44,82
PacuetHo-Tpaduueckue padboTh - -
Jlpyrue Buabpl CaMOCTOSITENIbHON pabOoThI 1,67 44,82

Bua uTOroBoro KOHTpOJIsi 3HAHUH

3a4eT ¢ OLEHKOM’

AHHOTanMA padoyeil NporpaMMspl AMCUMILIMHBI «Opranuveckas XuMusi B
IHepropecypcocéeperamimx XuMmuyeckux npoussoacreax» (b1.B.0J1.10)
1. eap JMCHUIVIMHBI — IPUOOPETEHHE CTYJCHTaMHU 3HAHUNA O CTPOCHHH OPTaHUYECKHUX
CO@}IHHGHHfl, OCHOBHBIX XHMHYECKHX CBOMCTBaX Pa3IUMYHBIX  KJIACCOB

2. B pe3ysbTare u3yueHus JMCUUINJIMHBI CTYAEHT J0JI/KEH:
Obnadams crnenyronumu npodeccuonanbHpiMUA KoMmeTeHusmMu (I1K):

OPraHNYEeCKHUX
COCIMHEHUH 1 METO/IaX UX MOTyYeHHs, KaK TPOMBIIUICHHBIX, TaK U TA00PaTOPHBIX.
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- TOTOBHOCTBIO  M3Yy4aTh HAayYHO-TEXHHYECKYI0 HH(POpMALMIO, AaHAIU3UPOBATH
OTEYECTBEHHBIH U 3apyOCKHBII OMBIT 0 TeMaTuke uccienoBanuit (I1K-13)

- CIOCOOHOCTBIO  IJIAHUPOBAaTh  SKCIEPUMEHTAJIbHBIE  HCCIECAOBAHUS, IOJy4aTb,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHbIe pe3ynbrarhl (I[1K-15).

3HaTh:

— TEOPETUYECKUE OCHOBBI CTPOECHHUS M CBOWCTB pa3IMYHBIX KJIACCOB OPraHUYECKHUX
COECIUHCHMIA,

— cnocoObl TIOTYYEeHUS W XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COECIUHCHMI;

— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUS OPraHUYECKUX PEAKLIMIA;

YMmern:

— NIPUMEHATh TEOPETUUECKHUE 3HAHUS JUIsl CUHTE3a OPraHMYECKUX COEAMHEHUMN pa3IMYHbIX
KJIACCOB;

— aHAJIM3UPOBATh U MPEJICKA3BIBATH PEAKIIMOHHBIE CBONCTBA OPIraHUYECKUX COEIMHEHNUI;

— COCTaBJISITh CXEMBI CUHTE3a OPIraHUYECKUX COCIUHEHNMN, 3aJaHHOIO CTPOCHMS;

Baanern:

— OCHOBaMHU HOMEHKJIATyphbl U KJIaCCU(PUKALIUKA OPTaHUUYECKUX COCTUHEHUH;

— OCHOBHBIMU T€OPETUYECKUMH NPEACTABICHUSIMHU B OPraHUYECKON XUMUH;

— HaBbIKAaMH 00OCHOBaHMs pallMOHAIBHBIX CIOCOOOB MOJIyYEHHs] OPraHUYECKUX BEILECTB.

3. Kpatkoe cofep:kanue AU CUUIITAHBI

["anoreHonpous3BoiHEIE. Knaccugukarus. Homenknarypa. Anxun- U
aJuIIrajloreHyuipl.apomatuueckue  rajmorenuasl.  M3zomepus. Homenknatypa.  CrocoObl
nosyueHus. IIpoctpancTBeHHOE M 31eKTpoHHOE cTpoeHue. dusnueckue cpoicTBa. Peakuun
HYKICODUIBHOTO 3aMEMIeHUs W OTIeIuieHus. [loHsATHE HYKI€O(PHIBHOCTH W OCHOBHOCTH
peareHToB. AMOMJICHTHbIE HYKJICO(PUIIbHbIC pEeareHThI.

Merannopranuueckue  coeAMHEHHs. Tumbl  cBA3€l B 3JIEMEHTOPraHMYECKUX
coeauHeHusx. CrnocoObl MOJTY4YEHUs JUTUH- M MarHMMOpraHM4YecKHX COeJUHEHuH. Peakuus
I'punbsipa, Mexanusm. Peakiuu ¢ KapOOHUIbHBIMU COECUHEHUSIMH.

Cruptel. @enonbl. Ilpocthie 3¢dupbl. DOnokcucoeanHEHUs. AJbJETUABI, KETOHBI.
KapOoHoBBIE KHCIOTHI U MX IMPOU3BOJHBIE. B Kak0M Kiacce paccMaTpHUBAIOTCS CIEAYIOLINE
paszenbl: W30MepHs, HOMEHKJIaTypa, (U3MYecKMe M XUMHUYECKHE CBOHCTBA. MeXaHU3MBI
peakuuii. KymonbpHbIM MeTon mnosyueHuss (eHona M aleTroHa, Kak IpUMep pPalMOHAIbHOIO
WCIIOJIb30BaHUs ChIPBEBBIX U DHEPTETUYECKUX PECYPCOB.

KapOoHoBble KHCIOTBI M HMX (YyHKIMOHAJIbHBIE MPOU3BOJAHBIE. B Kkaxmom kKiacce
paccMaTpUBAIOTCS CIEAYIOIINE pa3/ieibl: H30MEpHsl, HOMEHKIATYpa, GU3NYECKUe U XUMUYECKHE
CBOICTBa, CIOCOOBI OJy4eHUsl. MeXaHU3MbI peaKIIni.

«3eneHble» CUHTE3bI, KaK PUMEpP 3HEPropecypcocOepeKeHusl.

ManonoBsiii 3¢up. Ilomyuenue. Crpoenue, CH-Kucnotnocts. Peakiuu koHaeHcarmm
MaJIOHOBOTO 3(hrpa ¥ MaJIOHOBOW KHCIOTHI C albJeruaMu. AMHUHOKHCIOTHI. J[ukapOoHOBBIE
KHCJIOTHI.

A3sorcozmepxkame coenuHeHud.  Hutpocoenunenus. AMuHbl. B Kaxaom Kiacce
paccMaTpUBaIOTCS CIEAYIOLIUE Pa3/iesbl: U30MEPHs, HOMEHKIIaTypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIIOCOOBI MosTyueHusl. MexaHu3Mbl peaklni.

A3a- 1 1ua3socoequHEHUS

HOJ'Iy‘ICHI/IC JIMa30COeTUHEHUI peaxuneﬁ ANa30TUPOBAHHUA: YCIIOBUA TPOBCACHUA

4. O0beM y4eOHO TUCUHMIITIHMHBI

O0BeM

Buy yueGHoii pabotst B 3auerHBIX B akamemmuecknx
eIMHHIAX yacax
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OO01mast TpyA0eMKOCTb THCHMIIJIHMHBI 5) 180
10 YYeOHOMY IJIAHY
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexumm (Jlek) 0,89 32
[TpakTaeckue 3arstust (I13) 0,89 32
JlaGopartopust - -
CamocrositeabHas padora (CP): 2,22 80
Jlpyrue BUIbI CAMOCTOSITENILHOW PabOTHI 2,22 80
Bua koHTpOJIA: 3aUeT / IK3aMeH 1 Ix3ameH (36)
- [ToaroroBka K 3K3aMeHy 35,6
KonrakTHass pa6ora — mnpoMeKyTOYHAs 0,4
aTTecTanus
O6beMm
Buz yae6Hoit paboThl B 3aueTHbIx B
CIMHUIIAX ACTPOHOMHYECKHX
qacax

O0mas TpyA0eMKOCTb JMCIHIIIHHbI 5) 135
10 Y4eOHOMY ILIAHY
KonTakTHas padoTta — ayiuTopHbIe 1,78 48
3aHATHSA
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3anstus (I113) 0,89 24
JlaGoparopust - -
CamocrositesbHasi padora (CP): 2,22 60
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 2,22 60
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 Ik3ameH (27)
IToaroroBKa K 3K3aMeHY 26,7
KonrakTHass padora — npoMeKyTOYHAs 0,3
aTTecTamus

AHHOTaIHs padoyeil MPOrpaMMbl THCHHILTHHBI «PU3HYecKasi XHMHUS OCHOBHBIX
npoieccoB 3Hepropecypcodpdexruubix npoussoacrs» (61.B.0/1.11)

1. Heap AMCHMIUVIMHBI — O3HAKOMHUTBCS C TEPMOAMHAMHUYECKOM TeopHeld pacTBOPOB
AIIEKTPOJIUTOB U DIIEKTPOXMMUYECKUX IeTel (TaJbBaHMYECKUX JJIE€MEHTOB), TIOHSATh OCHOBHBIE
KUHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHMUYECKHUX IIPOLIECCOB, POJib KaTaiuu3a s
XUMUYECKON TEXHOJIOTHH.

2. B pe3yabraTre usyyeHusi Kypca «@Pusnueckas XHMHS OCHOBHBIX IIPOIECCOB
3Hepropecypcod(ppexkTUBHBIX NPOU3BOACTB) CTYAEHT J10JIKEH:

Ob6nagatre cnepyromumu obmenpodeccruonanpibiMu (OIIK) u mpodeccuonanbHbIMU
(ITK) xoMmieTeHIIUSAMU:

— CIOCOOHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B TPO(PECCHOHANBHOM JEsATeTbHOCTH, NPUMEHSTh METOABl MaTeMaTU4ecKOro
aHaJM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMeHTalbHOro nccienoanus (OI1K-2);

— CIIOCOOHOCTBIO HCIIONIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JUIS
NOHUMAaHUSI OKpYIKaromero Mupa u sBieHuii mpupost (OI1K-3);

- CHOCOOHOCTh TUIAHUPOBATh  IKCIEPUMEHTANIbHBIE HCCIIEAOBAaHUS, IMOIydYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHbIe pe3ynbrarhl ([1K-15).
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3HaTh:

- OTJIMYUTEIHLHBIE OCOOCHHOCTH B TIOBEICHUH PaCTBOPOB AJICKTPOJIUTOB, CBI3aHHBIC
C IPOXOXKJICHUEM DJICKTPUUYECKOTO TOKA;

- TEOPHIO TATbBAHUYCCKUX SIBJICHUH;

- TEOPUH KHWHETHUKH, ITyTH TEOPETUYECKOr0 pacyeTa CKOPOCTEH XHUMHUYECKUX
peaKum”I nu OI‘paHI/I‘IeHI/ISI B HpI/IMeHI/IMOCTI/I pvaeTme MCTOOOB,

- OCHOBBI TEOpUU (DOTOXMMHUYECKMX H IIEMHBIX PEAKIMi, OCOOCHHOCTH WX
CTaJMHHOTO IPOTEKAHUS U YCIOBHUS OCYIIECTBICHUS,

- OCHOBHBIE€ YEPTHl TOMOT€HHOTO U TE€TEPOreHHOTO KaTajan3a, MPUYUHBI YCKOPEHUS
XUMHYECKOTO Ipoliecca B MPUCYTCTBUM KaTaln3aTopa.

YMmeThb:

- HpI/IMeHSITb KOHILyKTOMCTpI/I‘-IeCKI/Ie nu HOTCHI_II/IOMGTpI/I‘-IeCKI/Ie I/ISMepeHI/ISI JUIA
OTpeIeTICHUST TEPMOIUHAMUYCCKUX (PYHKIIUHA XUMUYECKUX PEAKIIUNA, KOHCTAHTHI TUCCOIUAIINH,
MPOU3BEJICHUS pacTBOpUMOCTH, pH pacTBOpoOB u T.J1.

- HpI/IMeHﬂTI) TeOpeTI/ILICCKI/Ie 3HAHUS nu BKCHCpI/IMCHTaJII)HI)IC METOAbI
uccienoBanus (U3MUECKON XUMHH AJI1 PEHIeHHs] BOMPOCOB, BO3HHUKAIOUIMX MPU H3YyYCHHH
KHNHCTHUKHN XUMHYCCKHUX peaKuHﬁ;

- HpOBOILI/ITI) aHaJInu3 nu KpHTquCKH OIICHUBATHb HOJ'Iy‘IeHHble BKCHepI/IMeHTaJH)HI)IG
JlaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BBIBOBI HA 0a3¢ MPOBEAEHHBIX OIBITOB.

Baagern:

- KOMIIJICKCOM COBpeMeHHLIX BHGKTpOXHMquCKHX MCTOIAOB HCCIICAOBAHUA I
OnpeneneHI/m TepMOI[HHaMquCKHX XapaKTepI/ICTI/IK E)JIGKTpOJII/ITOB U XUMHUYCCKUX pCaKIIPIfI;

- METOAaMHU OHpeI[eJICHI/Iﬂ HOp?II[Ka nu CKOpOCTI/I peaKHI/II/I, yCTaHOBJIeHI/Iﬂ
JTUMHUTHPYIOIIEH CTaIUU U MEXaHU3Ma U3y4aeMON XUMHUYECKOM peakluu;

- HaBBIKAMHM COCTABJICHHS TaJIbBAHUYCCKUX AJIEMEHTOB IS IEJIeH OnpeaeiiCHHUs
TepMOI[I/IHaMI/I‘IGCKI/IX XapaKTepI/ICTI/IK 1 KOHCTAHT paBHOBeCI/Iﬂ I/ICCJIGI[yeMOI\/JI peaKIII/II/I;

- 3HAHUSIMHW OCHOBHBIX 3aKOHOB XHMI/I‘ICCKOﬁ KHMHCTHUKHU, BJIHUAHUA pa3111/1qH1>1x
dakTopoB (TEeMIepaTypsl, JaBIEHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEAKITHH.

3. Kparkoe conep:kanue JHCHUILIAHBI

PacTtBopsl 3sekTpoMTOB. OnekTpocTatuueckas Teopus Jlebas-Xrokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACTBOpPAX YMEPEHHOH KOHIIEHTpAIUH.
VYaenbHas U MoOJIsIpHAsl JIEKTPUYECKHE MPOBOAUMOCTH. CKOpPOCTh ABM)KEHUS U IOJIBHIKHOCTB
noHOB. [IpenenbHble MOJSPHBIE 3JIEKTPONPOBOJHOCTH MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKEHUS
noHoB Konbpayma. [IpumeHeHre n3MepeHuil 3JeKTPUUECKON POBOIMMOCTHU AJISl ONIPEAEICHUS
CTENEHHU U KOHCTAHTbI AUCCOLMALINU CIa0bIX AIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHe cUcTeMbl (nenu). Bo3HMKHOBEHUE cKauka MOTEHIMAIA HA TPaHMIIE
paznena npoBogHukoB | u Il pona. J[BoiHONM 31ekTpuuecKuid ciod. DNEKTPOABIKYILAs CUia
TaJIbBAHUYECKOTO  JJIEMEHTA, OJIEKTPOAHBIM IOTEHUMald. TepMoaMHaMu4ecKas Teopus
ralbBaHWYECKUX SBJICHUM, ypaBHeHHWe HepHcTa. Onexrtpoxummueckas ¢GopmMa OCHOBHOTO
yYpaBHEHMsI TEpMOJUHAMUKH, TemrepaTypHblii koadduuuent D/C. Dnexrpoast | u Il pona,
ra3oBble U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE AJNEKTPOAbI. THUIBI TaJbBaHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPAIMOHHBIE, C IEPEHOCOM M 0e3 nepeHoca. XUMUYECKHe UCTOUHUKHU TOKa,
TOTJIMBHBIE 3JIEMEHTHI.

Xumuyeckass KHHeTHKa. CKOpoCcThb XMMHMUYECKOM peaklUnH, KOHCTAHTa CKOpOCTH,
MOPSAJOK U MOJIEKYJSIPHOCTh peakiuu. Kuneruka HeoOpaTuMmbIx peakuui 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsakoB. JuddepeHunanbuble U UHTETpajgbHBIE METOMbI ONMpEeNeHHUs MOpsIKa
peaxkiuu. CroxHble peakiuu. [IpuHIMN HE3aBUCUMOTrO MPOTEKAHMS JIEMEHTAPHBIX peaKIuil.
OOparumMble, mnapalsienbHble U IOCIEAOBaTeNbHbIE peakuuu 1-ro mnopsaka. BrusHue
TEMIEPAaTypbl Ha CKOPOCTh pEaKIHH, npuodnamxeHHoe mnpaswio Baut-I'odda. YpaBHenue
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Appenuyca, nuddepeHIManbHas U UHTErpaibHble (OPMBI ypaBHEHUsS. OKCIOHEHIMaIbHas
¢dopma ypaBHEHHSI AppeHryca. DHEprusl aKTUBALUHU U IPEIIKCIIOHEHIINAIBHBI MHOXKHUTEIb.

Teopun XUMHUYECKONW KHHETHKU: TEOPHsI aKTHBHBIX COYAAPEHUH M TEOpHUS NEPEXOIHOIO
cocrosausi TIIC (akTUBMPOBAHHOIO KOMIUIEKCA). OHTAJIbIUS M DSHTPONHUS AKTHUBAIUU.
doToxuMHUYECKHE peakuuu. XuMudeckue u (Gorodusnueckue crajnu, BTOPUYHBIE MPOLECCHI.
Kunernka ¢oroxumuueckux peakiuil. CeHcHOMTU3MpOBaHHBIE (OTOXUMHUYECKUE PEAKIIHU.
LlenHble peakiyy, MEXaHU3Mbl 3apOKICHUS, pa3BUTUSA U oOpbiBa Lenu. Hepa3BeTBiieHHBbIE U
pPa3BETBIICHHBIE LICIHBIE peakluu. BeposATHOCTHas Teopus pPa3BETBICHHBIX PEaKIMi.
IIpenenbHble ABICHMS B LICTTHBIX PEAKLUAX, HUOKHUN U BEPXHUH NPEAEIIbl BOCIUIAMEHEHUS.

Karanu3. ['omoreHHelli u rereporeHHblii KaTaiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuui. BiausHue karanmsaTtopa Ha TEPMOJUMHAMHYECKHE UM KHUHETUYECKUE
napaMmeTpsl peakiuu. CelleKTUBHOCTh KaTalu3aTopa, KaTaJuTHYECKast aKTUBHOCTh. | OMOTreHHBIN
karanu3. CIUTHBIA M pa3[esIbHBIA MEXAHU3Mbl KaTAJIMTUYECKOIO NIEHCTBUSA. DHEPreTUYECKUE
UarpaMMbl - B3aUMOJICHCTBUSL peareHTOB ¢ KaTanu3aTopoM. OOmuii u  cnenuduyecKuii
KHCJIOTHO-OCHOBHOW ~ KaTaJIM3. Karamu3 ~ koMIUIEKCaMM ~ NEPEXOJHBIX  METAJUIOB.
@DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbIl KaTanu3. TUlbl T€TEpOTreHHBIX KaTaJIM3aTOPOB.
3aKOH JEHCTBYIOIMX NTOBEPXHOCTEH. KMHETHKA reTeporeHHbIX peakLui.
4. O0beM y4eOHOM JUCHUIIMHBI

Bujtst yuesnoii pagoTs: B 3a4€THBIX B aKajJeM.
eTHHULAX yacax

O0mas TpyA0eMKOCTh JMCHUILIUHBI 110 Y4eOHOMY 50 180
IUIaHY
AyAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,9 32
CamocrositeanHas padora (CP): 2,2 80
Buja xonTpoJisi: 3auer / 3k3amMeH k3ameH (36)

IHoaroroBka K 3K3aMeHy sk3ameHn (1,0) 35,6
KonTakTHas padora — mnpoMesKyToYHas aTTecTanus 0,4

Buabl yyeOHol padoThI

B 3a4Y€THBIX

B aCTPOHOM.

eIMHULAX yacax

O0mas TpyA0eMKOCTh JMCHUIITIUHBI 110 Y4eOHOMY 50 135

JIaHy

AyIMTOpHBIC 3aAHATHS: 1,8 48

Jlexmm (Jlek) 0,9 24

[Tpaktueckue 3austus (I13) 0,9 24

CamocrositenbHas padora (CP): 2,22 60

Buja konTpoJsi: 3a4er / 3k3aMeH Ik3ameH (27)
IHoaroroBka K 3K3aMeHy sk3ameH (1,0) 26,7

KonTakTHas padoTa — mnpoMesKyToYHas aTTecTanust 0,3
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AHHOTanua padoyeil MporpaMmbl TUCUUIIMHBI «JIa00paTOPHBIA NPAKTUKYM 110
opranuyveckoii xumun» (b1.B.0/1.12)

1. Heap TMCHUIVIMHBI — IPUOOPETEHHE CTYJAEHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKHX
BEIIIECTB.

2. B pe3yabTare u3y4eHHs JUCHMILIMHBI CTYIEHT JA0JIZKEH:

O6nanath cnexyronmmu npodeccruonanbHbiMu Komnerennusmu (I1K):

- TOTOBHOCTBIO  M3Yy4aTh HAayYHO-TEXHHYECKYI0 HH(OpMALMIO, AaHAIU3UPOBATH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoBanuii (ITK-13)

- CHOCOOHOCTBIO  IJIAHMPOBAaTh  SKCIIEPUMEHTANIbHBIE  MCCIIEJOBAaHUS, IOJyYaThb,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIE pe3ynbrarhl ([1K-15).

3HaTh:

—TEeXHHUKY 0€30I1aCHOCTH B JIAOOPATOPUHU OpPraHMYECKON XUMUM;

—IPUHIMIIEI 0€3011aCHOI0 OOPAIlEHUs C OPIrAaHUYECKUMHU COEAMHEHUSIMY;

—METO/Ibl U BU/IbI XpoMaTorpaduu AJis orpeaesieHusl COCTaBa peaKLIMOHHOM CMecH;

—TEOPETHYECKUE OCHOBBI  CIIOCOOOB  BBIAEICHHSA, OUHUCTKH U  UIACHTU(UKALMU
OpraHMYECKUX BEIIECTB;

—3KCHEPHUMEHTAIbHbIE METO/bI MPOBEJEHUSI OPraHMYECKUX pPEeaKLUi, MPOTEKAIOMIUX I10
pas3InYHBIM MEXaHU3MaM;

—OCHOBHbIE O0IME METOJUKU B3aMMHOM TpaHC(OpPMALUU KJIACCOB OPraHUYECKUX
COEeIMHEHUI.

Ymers:

—IPUMEHATh TEOPETUUYECKUE 3HAHUS U OKCIEPUMEHTAIbHbIE METObl HCCIIEIOBAaHUS
OpPraHMYeCcKO XMMHMHU IPU PELIeHUH NPo(hecCHOHAIBHBIX 3a/1a4;

—cdopMynupoBath MpodieMy U OOOCHOBaTh BHIOOP MPUOOPOB M SKCIEPUMEHTAIBHBIX
METOJI0B MCCJIEI0BAaHNUs, IOCTABUTD LIEJIM U 33J]a4l U HAMETUTD IIYTU UX JOCTHIKEHUS;

—CHHTE3UPOBATh COSAMHEHMSI 110 MPEJI0KEHHON METOIMKE;

—IPOBECTH BBIJEJIEHUE U OUYHUCTKY CUHTE3HPOBAHHBIX BEILECTB HA OCHOBE TEOPETHUECKUX
3HAaHUU 10 OPTaHUYECKOU XUMUU;

—BBIOMpATh PAllMOHATIBHBIN CIIOCOO BBIIENIEHUS M OUUCTKH OPraHUYECKOT'0 COEAMHEHUS;

—IpE/ACTaBIATh JJaHHBIE J1a0OPaTOPHOrO MCCIEIOBaHUSA B BUJE T'PAMOTHO O(GOPMIIECHHBIX
METOJIUK;

—IPOBOJUTH aHAIN3 U KPUTHUYECKH OLIEHUBATh IOJYYCHHBIE DKCIIEPUMEHTAIbHBIEC JaHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpaTh Ccr1ocod HAEHTU(UKALIUY OPTaHUYECKOI0 COETUHEHUS.

Baanerb:

—KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIbHBIX METOJIOB OPraHWYECKOM XUMUH IS
pelIeHNs] KOHKPETHBIX HCCIIEI0BaTENbCKUX 3a/1ay;

—3KCHEPUMEHTAIbHBIMU METOJAMH NPOBEICHUS OPTaHUUYECKUX CUHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(UKAIIMHY OPTaHUYECKUX COCTUHEHUN

—npreMaMu 00paOOTKH U BbIAEIEHUSI CAHTE3UPOBAHHBIX BEIIECTB;

-3HAHUSIMH ~ OCHOBHBIX  3aKOHOB  OpPraHMYeCKON XUMHMM JJIsi  COJAep:KaTeIbHOM
MHTEPIIPETALMU [TOJYYEHHBIX IKCIIEPUMEHTAIBHBIX PE3YJIBTATOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI
be3omnacHeie mpreMsl U paBuia paboThl B 1a00paTOpuu OpraHMueCcKON XUMHUU.
OO6ume meroabl paboTel B jabopatopun opranuueckoil xumuu. Ilocyna, Hambonee uacto
npuMmensiemas B Jaboparopun. Harpesanume. Oxnaxnenue. IlepememmnBanue. Metoms
UJCHTU(PUKAIIMA U OYUCTKH OpPraHMYECKUX BellecTB. MaeHTHdUKaMs OpraHuyecKiX BelecTB
MOCPEACTBOM  paznuyHblXx BuUJOB xpomatorpadpuu (TCX, xpomartorpadpuss Ha Oymare,
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noHooOMeHHass xpomarorpadusi, BDOXX), temmneparypsl mnaBieHus U pedpakTOMETPHUH.
MeToap! crieKTpaabHON UASHTH(PHUKAIIMNA OPTaHUYECKUX COCTUHECHUH.

Ilenn m 3agaum 3KClIEpUMEHTa B OpPraHMYECKOM CHHTe3e. TeopeTHueckue OCHOBBI IMpolecca.
Beibop ycnoBwmii peaknuu. Pacuer cuHTe3a. OOmue mnpaBwia MOATOTOBKH M IMPOBEICHUS
cuHre3a. Texnuka Oe3omacHocTH. Ilpubop s mpoBeneHust cuHte3a. llpoBeneHue ombITa.
KonTponb 3a xonoMm peakuuu. Bolaenenue, ouncTka u aHanu3 npoaykTa. CHHTE3bl BEIIECTB
pasIMYHBIX KJIACCOB OpraHMYecKuX coenuHeHHd. [IpoBeneHne sKCHEpUMEHTaIbHBIX METOJ0B

MCCIICIOBAHUS PEAKIIUH.
IIpoBenenue peakuii, IPOTEKAOIIUX 10 MEXaHU3MAM:
- HyKJICO(pUIILHOTO 3aMEIICHHSI — CHHTE3 TaJIOT €HAIKAHOB,;

- HYKJ'ICO(l)I/IJ'H)HOFO IMPUCOCANHECHUS — CHHTE3 CJIOXKHBIX B(l)I/IpOB Kap6OHOBI)IX KHCJIOT, aMHUJ10B

Kap6OHOBBIX KHCJIOT, a30TCOACPKAINX AJIbACTUAOB U KETOHOB;
- C)J'ICKTpO(bI/IJ'IBHOFO 3aMCIICHHUA B apOMaTH4Y€CKOM  pPAay

OpoMupoBaHus, CyIb(OUPOBAHHS;

- peakIuii JMa30THPOBAHUS M a30COUYCTAHUS;

- peaknui OKucCIeHus (CHHTE3 alleTOHA,
BOCCTaHOBJICHHSI.

4. O0beM y4eOHOH JUCHUIIINHBI

1,4-0eH30X1HOHA,

— PpeakIuu HUTPOBAHMUS,

OCH30MHON KHCIIOTHI) W

Bunet yueGHoii paboThl B 3aueTHBIX B akagem.
eIMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyIUTOpPHBIE 3aHITHS: 0,89 32
Jlexunn (Jlek) - -
[TpakTnueckue 3anstus (113) - -
JlaGopaTopus 0,89 32
CamocrositessHas padora (CP): 40
CamocTosITeIbHOE U3YUYEHHE Pa3/IeTIOB AUCITUILIMHBI 1,11 39,8
KonTakTHast camocrosiTensHas paboTa 0,2
Buja konTpoJsi: 3a4er / 3k3aMeH - 3ager
Bunel yue6HoI paboThl B 3auernsix | B actponom.
eIMHUIIAX yacax
OO0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 2 o4
AyIuTOpHBIE 3aHSITHS: 0,89 24
Jlexiuu (Jlek) - -
[Tpaktueckue 3anstus (I13) - -
JlaGopaTopus 0,89 24
CamocrositensHas padora (CP): 30
CamocTosITeTbHOE U3YUYEHHE Pa3/IesiOB JUCIUTIIMHBI 1,11 39,85
KonrtakTHast camocTosiTeNbHas: paboTa 0,15
Buj koHTpoOJsA: 3a4eT / IK3aMeH - 3aver

AHHOTanus padoyel NporpaMmal JMCHUILIMHBI «JIaGopaTopHble padoThl 0 Gpu3NYeCKOH
XHMHHU OCHOBHBIX MPOLIECCOB IHepropecypcodpdekTuBHbIX npoussoacre» (61.B.0/1.13)

85




1. ue.]]b AUCHUIIJIMHBI — O3HAKOMHUTH U PACKPBITH BO3MOXKXHOCTH OCHOBHBIX 0a30BEIX
SKCHCPUMCHTAJIbHBIX MCTOJ0B (I)I/ISI/I‘ICCKOf/'I XUMHHU, HAYYUTb CTYACHTA BUIACTH obiactu u
npeacibl NPUMCHCHHA 3TUX METOAOB HCCIICAOBaHHUA, YETKO IMOHUMATh HUX HIPHHIOHUIIHWAIBHBIC
BO3MOXHOCTH U OIpaHUYCHUA MPU PCIICHUN KOHKPCTHBIX 3KCIICPUMCHTAJIBHBIX 3a/1a4.

2. B pe3yabrare uzydyenusi kypca «Jlaboparopusie pa6oTbl mo puznvecko XuMHuu
OCHOBHBIX NPOLECCOB FHepropecypco3pPeKTHBHBIX NPOU3BOACTB» CTYAEHT 10JIAKEH:

Ob6nagare cnepyromumu obmenpodeccuonanpabiMu (OIIK) u mpodeccuoHanbHbIMU
(ITK) xoMIIeTeHIIUSIMH:

- CHOCOOHOCTBIO  MCIIOJIb30BaThb ~ OCHOBHBIE  3aKOHbl  €CTECTBEHHOHAYYHbIX
JUCHUIUIMH B TPO(ECCHOHANBHOM JESITeIbHOCTH, NPUMEHSTh METOABl MaTeMaTU4eCKOro
aHaJIN3a U MOJICIIMPOBAHUS, TEOPETHUECKOTO U IKCIIepUMeHTalIbHOro HccnenoBanus (OI1K-2);

- CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JJIs
NOHUMAaHUsSI OKpYXKarolero Mupa u siBieHuid npuposi (OI1K-3);

— CHOCOOHOCTh TUIAHUPOBATh  JIKCIIEPUMEHTAIBHBIC HWCCIICAOBAHUS, IIOTydYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHbIE pe3ynbraThl ([TK-15).

3HaTh:

— IPUHLIMIIBI pA0OTHI U CXEMBI UCIIOIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOXXHOCTH METO/IOB CHEKTPOXUMHUHM ISl NPOBEACHUS KaueCTBEHHOIO H
KOJIMYECTBEHHOTO aHallM3a XMMUYECKUX CHCTEM, OMpeeNieHUs TePMOJUHAMHYECKUX CBONCTB
XUMHYECKHIX BEIIECTB;

- KOHAYKTOMETPUYECKUH U  NOTEHUUOMETPUYECKMM  METOJbl  HaXOXKJIEHUs
TEPMOJMHAMHYECKUX  XapaKTEPUCTUK DIEKTPOJIUTOB (akTUBHOCTEH H  KOA(PPUIIUEHTOB
AKTUBHOCTH, KOHCTaHTbI AUCCOLMALINH, TEPMOAUHAMUYECKUX XapAKTEPUCTHK PEAKIIUH);

- (U3UKO-XMMHYECKIE METOJIbI MCCICIOBaHUs U aHaiu3a (a30BBIX PABHOBECHUN B
OJIHO- U MHOTOKOMITOHEHTHBIX CHUCTEMaX, IMMyTH MOCTPOCHHUsI (PA30BBIX IUATPAMM COCTOSIHHUS;

- 9KCIIEPUMEHTANIbHBIE METOAbl M3yYEHHS KHHETUKH XHMHUYECKUX PEaKIIHii,
CHOCOOBI OTIpeIeIeHUs] KOHCTAHT CKOPOCTEH M MOpsAKa XMMUYECKUX PEeaKLU.

- KaJOpUMETPUYECKHE METO/Ibl ONpPE/EICHUs TEIIOEMKOCTH, TEIIOBBIX 3((EeKTOB
U IPYTUX TEPMOXUMHUUECKHX CBOMCTB M3y4aeMbIX OOBEKTOB.

Ymersn:

- OPUMEHSTh  TEOPETUYECKHE 3HAHHWA W OKCIEPUMEHTAIbHBIE  METOIbI
UCCIIe0BaHMs PU3NYECKONW XUMHHM MPH PEIIeHUH MPO(heCcCHOHATBHBIX 3a/1a4;

- chopmynupoBaTh mpobIeMy U 000CHOBATH BBIOOP IKCHEPUMEHTATHHOTO METO/1a
WCCJICIOBAHMSI, TIOCTABUTH LIETH U 3a/1a4l U HAMETHUTbH MYTH UX JOCTHKECHUS;

- MPOBECTH MaTeMaTHUYECKyI0 00pabOTKy 3KCIEepUMEHTANbHBIX JaHHBIX Ha 0aze
TEOPETUYECKUX 3HAHUN N0 (PU3NUECKON XUMUU;

- MPEJICTaBIISATh JaHHbIE Ja00PaTOPHOTO UCCIIEOBaHUS B rpaduueckoil popme 1 Ha
OCHOBE IIOJYYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOLIME TEPMOAMHAMMUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKNA XUMHUECKON CUCTEMbI U XMMHUECKOT0 IIpoIecca;

— MPOBOAMTH aHAU3 M KPUTHYECKH OLIEHHWBATH MOJTYYEHHbIE SKCIIEPUMEHTAIbHbIE
JTaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX ONBITOB.

Baaners:

- KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/I0B (PU3NYECKOW XUMHUU
JUTSL pEIICHUSI KOHKPETHBIX HCCIIEI0BATENbCKUX 3a/1a4;

- HKCIEPUMEHTAIBHBIMA ~ METOJIaMH  MCCJIEIOBAaHUA COCTOSHHUSL XMMHUYECKOTO
paBHOBECHSI U KHHETUKH XUMHUECKOT0 IIpolecca.

- nprueMaMu OOpaOOTKH TIOJIYYCHHBIX OIBITHBIX JIAHHBIX JUIS BBISBICHHS H
YCTaHOBJICHHSI B3aMMOCBSI3€H MeEXAYy TEPMOJWHAMUYECKUMHU CBOMCTBAMU U (U3HUECKUMU
napaMmeTpamH Mpoliiecca;
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- 3HAaHUSIMH OCHOBHBIX 3aKOHOB (PM3MUYECKOW XHMHUU JJs  COJAEp’KaTeNbHOU
UHTEPIPETALMH [T0JTYYEHHBIX dKCIIEPUMEHTAJIBHBIX PE3YyJIbTaTOB.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

[Ipumenenne MeTOAOB  (U3UKO-XMMHYECKOTO HCCICHAOBAHUS  JUIS
TEPMOJIMHAMUYECKUX ¥ KHHETHYECKUX XapaKTEPUCTUK XUMHUYECKUX CHCTEM.

CnekTpoxuMH4yecKHe MeToAbl HccjaeaoBaHus. KauecTBeHHBI aHalW3 BeEIIeCTBa
(ompezieieHHe MEXBAJICPHBIX PACCTOSHUN, MOMEHTOB HHEPHHH MoJiekyn). OmnpenencHue
KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK (CTGHCHI/I Aucconualiii M KOHCTAHTBhI AUCCOIIHAIIUA
3JICKTPOJIUTOB, TEIUIOEMKOCTH BEIIECTBA).

DileKTpOXMMHUYeCKHe MeToAbl ucciaenoBanus. Konaykromerpus. OmnpenencHue
KOHCTAHTBI JMCCOIMAIIMKM CJIA00TO AJICKTPOJUTA, CTENEHU JIUCCOLMAINH, DIICKTPUUYECKOU
OPOBOJUMOCTH TP  OCCKOHEYHOM  pa30aBICHUU  KOHAYKTOMETPUYECKHM  METOJOM.
IHorenuuomerpusi. OnpenecHue TEPMOIUHAMHYESCKUX XapaKTEPUCTUK XUMHYECKOW peakiuu (

OIIpeICTICHUS

AH®, AG®, A.S°), TemnepaTyprOTro Kod(dunuenta DJC (dE® / dT ), crangaprroit DJIC (E°),
W3yYEeHHUE BIMSAHMS J00AaBOK Ha MOTEHIIUAI DJIEKTPOIA.

®a3oBoe paBHOBECHE B OJHOKOMIOHEHTHBIX cHcTeMaX. MOH3MKO-XHMHYECKHIA
anaiau3. V3ydeHue 3aBHCHMOCTH CBOWCTB CHUCTEMBI OT €€ cocTaBa. KpUBBIE OXJIAXKIECHHS.
Ompezenenne cocraBa 3BTEKTHYECKOM cMecu. IlocTpoeHue auarpaMM KHMIIEHHS M Jdarpamm
IIABKOCTU JjIs OMHApHBIX cucTeM. OrpaHuyeHHas pacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX

CHUCTCMaAXx.

XuMuueckoe PaBHOBECHE. OnpeneneHHe KOHCTAHTBI XHUMHYCCKOI'O pPABHOBCCHUA U

TETUIOBOTO P PeKTa XUMUIECKON peakIiiy Ha IPUMEPE PEaKINil pa3ioKeHusl.

Tepmoxumusi. Kanopumerpus. Omnpenenenue TEIIOEMKOCTH BEIIECTB
KaJIOPUMETPUUIECKUM METOIIOM.
4. O0beM y4eOHOM JUCHUIIMHBI
. B 32a4€THBIX B aKajieM.
Buabi yueOHol padoThl

eTMHHUIAX yacax
O01mas TpyA0eMKOCTb IUCHUILTHHBI 110 Y4eOHOMY 3.0 108
Iany ’
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositessHas padora (CP): 76
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI 2,11 75,8
KoHnTtakTHas camocTosTenbHas pabota 0,2
Buj koHTpoOssA: 3a4eT / 3IK3aMeH - 3auer

B 32a4€THBIX B ACTPOHOM.
Buabi yueOHoli padoThl P

eTMHUIAX yacax
O0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY 30 81
IUIaHy ’
AyIUTOPHBIE 3aHSITHS: 0,89 24
Jlaboparopus 0,89 24
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CamocrositensHas padora (CP): o7
CaMocTosATeIbHOE U3YYCHHE PA3ACIIOB IUCIIUTUTHHBI 2,11 56,85
KonTakTHas camocTosTensHas padora 0,15
Buj KoHTpoOIsA: 3a4eT / 3K3aMeH - 3a4er

AHHOTanusa padoyeil NporpaMmbl TUCUHUILIMHBI «JIa00paTOPHBIA NPAKTUKYM 110
npoueccaM u annaparam xummuveckoi rexnosnoruun» (b1.B.0/1.14)

1. Ileab AMCHHUILINHBI:
3akperieHue 3HaHUH, MOJIYICHHBIX MTPH U3YYCHUH TUCIUTUIMHBI «IIporiecchl 1 ammaparsl
XUMHUYECKOH TEXHOJOTMW» B OOJACTH OCHOB THJIPABIMYCCKUX, TCIUIOOOMEHHBIX U
MAacCOOOMEHHBIX TPOIIECCOB, YTO HEOOXOIUMO TpU IMOATOTOBKE OaKalaBpOB MO JaHHOMY
HAIPABJICHUIO /IS HAYYHO-HCCIICIOBATEIILCKON U IPOSKTHO-TEXHOJOTHYECKON JCSITeIbHOCTH.

2. B pesyabTare u3yyeHHMs AMCHUIVIMHBI OOydawuuiics 1O MNporpamme
0akajaBpuaTa J10J5KeH

OBJIAJIeTh ciaeayrmmuMu odmenpodeccnonaibHbiMu  kKomnereHuusamMu (OIIK) un
npogeccnonanbHbiMu KomMnereHuusamu (I1K):

- CIOCOOHOCTBIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX IMCLUIUIMH B
poecCHOHANIBHOM  AESATEIbHOCTH, MPUMEHSATb METOJIbl MAaTEeMaTHMYECKOro aHaiu3a u
MO/ICJIMPOBaHHsI, TCOPETUIECKOT0 U dKCIepuMeHTaIbHoro uccnenosanus (OIK — 2);

- CITOCOOHOCTBIO HCIIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JUIsSI TOHUMAHHUSI
OKpyxaromiero Mupa u sisnenuit npupozst (OITK — 3);

- CHOCOOHOCTBIO IUIAHUPOBATH AKCIEPUMEHTAJbHBIE MCCIENOBAaHUS, I0JIy4aTh,
oOpabaTbiBaTh ¥  aHAJIM3UPOBAaTh  IOJyYEHHbIE  pe3ynbTaThl B  00JacTH  Hay4yHO-
uccienosatenbckoit nesirenbaoctH (I1K -15)

B pesysabTare ocBOeHUSsI AUCHUILINHBI 00y4aIOLIUIICS 1OJIKEH:

3HaTh:

- 3aKOHBI IIEPEHOCA UMITYJIbCA, TEIIOTH U MacChl;

- OCHOBHBIE YpaBHEHUS MPUKJIATHON THIPABIUKH U 3aKOHOMEPHOCTH NEPEMEILEHUS
JKUJIKOCTEH;

- OCHOBHbBIE 3aKOHOMEPHOCTH IPOLIECCOB OCAXK/ICHUS, (PUIBTPOBAHUS U TEUEHHS yepes
3€pHUCTBIE CIIOH;

- (hU3MYECKYIO CYHTHOCTb MPOLIECCOB TEIJIO- K MacCOOOMEHa; OCHOBHbIE KHHETUYECKHE

3aKOHOMEPHOCTH MacCONepeHoca Uil CUCTEM ra3(Iap)-KUAKOCTbD;

- TUIIOBBIE MTPOLIECCHl XUMHUYECKON TEXHOJIOTMH, COOTBETCTBYIOLINE anllapaTbl 1 METObI
UX pacyera.
Ymers:

- OIIPCACIIATE XapaKTCP ABMIKCHUA )KI/II[KOCTGI\/'I U Ta30B,

- HCII0JIb30BAaTh OCHOBHBIE KHHETUUECKHUE 3aKOHOMEPHOCTH TEILIO- M MACCONIEPEHOCA ITPU
aHaJIM3€e TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;

- COCTaBJIATh MaTepHaIbHbIE M TEIUIOBbIE OaTaHCHI Il CHCTEM ra3(map)->KUAKOCTh;

- paccuMTHIBaTh NMapaMeTPbl HACOCHOTO, TEIJIO- U MACCOOOMEHHOT0 000pY0BaHUS;

- COCTaBJIATh TEXHOJOTHYECKUE CXEMbI U N300pakaTh Ha HUX OCHOBHBIE allapaThl;

- AHAJIM3UPOBATH OKCICPHUMCHTAJIBHO IIOJYYCHHBIC W TCOPETHYCCKU PpPaCCUNTAHHBIC
nokasareiau paboThl armapaToB.
Baaners:

- METOJI0JIOTHEel pacueTa ruAPOMEXaHUYECKHX, TeIUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB.

- METOAaMH COCTABJICHUS TEXHOJIOTHYCCKUX CXEM.
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3. Kpartkoe conep:kanue 1MCUHNIMHBI

No i/t Haumenosarnue nabopamopmvix pabom

1 Omnpenenenue pesKUMOB TEUEHUS KUIKOCTEH.

2 N3ydenue npoduist ckopocTeit moToka B TpyOOIPOBO/IE.

3 IManpaBnrueckoe CONPOTUBIICHHUE B TPYOOIIPOBOIaX
(MeTayuIMYeCcKOM U CTEKJIIHHOM) U DJIEMEHTaX
TpYOOIIPOBOJHOW apMarTyphl.

4 Omnpenenenue TUIPABINYECKOTO COMPOTUBICHUS IIPSMOTO
ydacTka TpyOoInpoBoa.

5 Onpenenenye ruIpaBInYECKOr0 COMPOTUBIICHHS B 3JIEMEHTaX
TPYOOIIPOBOHOM apMaTyphl (quadparma, IpocceTbHbINA
BEHTHJIb).

6 Omnpenenenue ruIpOIUHAMUYECKOTO COMPOTUBIICHUS CYyXOi
CUTYATOH TapeJKy KOJOHHOTO amiapara.

7 Omnpenenenue ruIpaBIMYECKOTO COMTPOTUBIECHUS OPOLIaeMON
CHTYATOH TapeJKy KOJOHHOTO amiapara.

8 N3mepenue rujpaBIudeckoro CONpoOTUBICHUS TPYOHOTO U
MEXTPYOHOTO IMPOCTPAHCTBA TEIUIOOOMEHHOTO arnapara.

9 KanubpoBka pacxomomepa BECOBBIM METOJIOM.

10 N3ydeHne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue kodpGuUIMEHTa TEIUIONEpeIaul B ABYXTPYOHBIX
TEMI000MEHHUKAX.

12 Temmonepenaua B~ METANIMYECKOM U CTEKISIHHOM
KOXYXOTPYOHBIX TEINIOOOMEHHHUKAX.

13 HNHTeHCHBHOCTD TEeTUTonepe1aun B TUTACTHHYATOM
TETMI000MEHHUKE

14 W3ydyenune mpoiecca HECTAalMOHAPHOTO TEIJIOOOMEHa B
amnmnapare ¢ MEUIAIKOW U OTPYKHBIM 3MEEBUKOM.

15 Onpenenenne kKo3¢p(ULIMEHTOB MAacCOOTAauu B ra3zoBoi (hase
MpPU HMCTAPEHUH >KUIKOCTH B BO3AYIIHBIM MOTOK WM TPH
KOHJICHCAIlNM Tapa Ha IUIEHKE J>KUAKOCTH B HACAJI0YHOU
KOJIOHHE.

16 Onpenenenne ko3¢p(UIHNEHTOB MAacCOOTAAuu B XKUAKOW (haze
npu AecopOLMU JTMOKCHIA yIiepoja U3 BOJBl B IJICHOYHOM
KOJIOHHE.

17 W3yueHne COBMECTHOTO TEIUIO- U MaccooOMeHa B HACa04HOM
KOJIOHHE.

18 W3yuenune mnporecca MPOCTOM MNEPeroHKd OWHApHOW cMecH
M30TPOITaHOII-BOIA.

19 W3yuenune mnporecca MpOCTONM MNEPeroHKd OWHAPHOW cMecH
BO/Ia-3TUJICHTJIUKOJTb.
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20 W3yuenne  mpouecca  NEPUOIMYECKON  peKTU(DUKALUH
OWMHAPHOW CMECH dTaHOJI-BOJIA.
21 Paznenenne  pacTBOPOB ~ HU3KOMOJICKYJISIDHBIX — BEIICCTB
00paTHBIM OCMOCOM.
22 OmnpeneneHne CKOPOCTH CBOOOJHOTO OCAKICHHUS TBEPIBIX
YaCTHI] M BCIUTBITHS My3bIPEH B )KUIKOCTSX.
23 N3ydenune mporecca GrIbTPOBAHUS CYCIICH3UU.
24 l'uapopvHamMuika  HEMOJBUMKHOTO UM TICEBO0XKUKCHHOTO
3€pPHHUCTOTO CJIOSI.
4.00beM yueOHOH THCHMIIINHBI
Bunet yueGHoI paboTh Bcero VI cemecTp
3au. en. AK. yac. 3au. en. AK. gac.
Oomas TPYIOEMKOCTh
JUCHUILIMHBI 110 Y4eOHOMY IIaHy 2 72 2 72
Konrtakthas patdora (KP): 0,89 32 0,89 32
Jlextuu (JIek) B - } B}
[Ipaktuueckue 3ausarus (I13) ; } } }
Jlaboparopusie 3anstus (JI13) 0,89 32 0,89 32
CamocrositesbHas padora (CP):
1,11 40 1,11 40
CaMocTosTeIbHOS N3YUCHUE 39.8 39.8
pa3ienoB JUCIUTUIAHBI
KonrtakTHast camocTosTenbHast 0.2 0.2
pabota
Bua uTOoroBoro KOHTpoOJIA
3a4er c oneHkoM
Bunsl yueOHol paboThl Bcero VI cemectp
3au. en. Actp. gac. | 3au. en. Actp. gac.
O6mas TPYJIOEMKOCTh
JUCLUUIUIMHBL 10  y4eOHOMY 2 54 2 54
TUTaHY
KonraktHas patora (KP): 0,89 24 0,89 24
Jlexuuu (Jlek) - - - -
[Tpaktuueckue 3ansatus (I113) - - - -
Jlaboparopueie 3ausaTus (J13) 0,89 24 0,89 24
CamocrosiTesibHast padora
(CP): 1,11 30 1,11 30
CaMocTosTeTbHOS U3YUCHUE 29.85 29.85
pa3ienoB JUCIUTUIAHBI
KoHnTtakTHas camocTosTenbHast 0.15 0.15
pabota

Bua uTOroBoro KOHTpoOJIA

3a4er ¢ OLEHKOM




AHHOTanus padoyeil mnporpammbl JAucUUIMHBI «[IpoekTHpPOBaHMEe MPOLECCOB U
annapaToB xummuieckoii Texnonorun» (b1.B.0/1.15)

1. Heab TUCHUNIUHBI:

CyIecTBEeHHO paCIIMPHUTh, CUCTEMATH3UPOBATh W HCIOJIh30BaTh Ha MPAKTUKE 3HAHUHN
OCHOB THJPABINYCCKUX, TEIJIOBBIX U MACCOOOMEHHBIX IPOIECCOB XUMHUYECKOW TEXHOJOTHUH,
MO3BOJISIONINX BBITYCKHUKAM OCYIIECTBISATh HAayYHO- HCCIENOBATEIbCKYI0 W TPAKTUYECKYIO
paboTy Ha NpeanpUATHUSIX.

2. B pe3yibTare u3ydyeHusi TUCHMILIMHBI 00YYAKOIMICA MO MporpaMme
0akajiaBpHaTa JI0JI:KEeH OBJIAeTh CJIeIyIOIHMH KOMIEeTEeHIIUSIMM:
Ipogheccuonanvnvimu (I1K):

- CIIOCOOHOCTBIO IUIAHUPOBATh OKCIIEPHUMEHTAIBHBIE HCCICAOBAHUS, IOJIy4YaTh,
o0OpabaTbIBaTh U aHATU3UPOBATh MoJaydeHHbIE pe3ynbTatsl (I1K-15).

B pe3yabTare 0CBOCHUS TUCHHUILIHHBI 00yYAIONIHIICH 10JIKEH

3HaTh:

- METOJIbI pacyera TeIio- U MAaCCOOOMEHHBIX alaparoB;

- OCHOBHBIC ITPUHIMIIBI OPraHu3aluu ImpoucccoB XUMHYECKOH TEXHOJIOI'H,

- TUTIOBBIE MPOLIECCHl XMMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIINE allllapaThl U METOJIbI
UX pacuera;

- METO/Ibl COCTABJICHUS TEXHOJOTHYECKUX CXEeM C HAHECEHHUEM BCeX alllaparoB.

Ymern:

- COCTaBIISATh MaTepUaIbHbIC U TEILIOBbIC OAAHCHI U CUCTEM Ta3-KUAKOCTD;

- paccuuThIBaTh MapaMeTPhl TEILJIO - © MAaCCOOOMEHHOI0 000PYAOBAaHUS U HACOCOB;

- nmoabupaTh CTaHIApTHOE OOOpYyIOBaHUE, HCIOIB3YyEeMOE B  XUMHYECKOU
MPOMBIIIJICHHOCTH.

Baaners:

- METOJIOJIOTHEH pacyeTa OCHOBHBIX MapaMeTPOB THIPOMEXaHHUYECKHUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMH MPaBWJIBHOTO MOI00pa TEIJI0 U MacCOOOMEHHOTO 000pyI0BaHMUS;

- MCETOJaMH COCTaBJICHUA TCEXHOJOTHYECKHX CXEM U rpa(bnqea(oro I/I306pa)KeHI/I$[
OCHOBHOT'O 000PY/I0BaHMSL.

3. Kparkoe cogep:kanue 1UCHUIINHBI
Beenenne. Omnucanue NPUHLMINAAILHOW CXEMbl PEKTU(PUKAIMOHHOM YCTaHOBKHU
HenpepbIBHOTO jeicTBus. CpaBHEHHE M 00JacTH NPUMEHEHHs HAcaJOYHBIX U Tapelb4yaThIX
KoJI0HH. [IocTpoeHre paBHOBECHON JTMHUU HA OCHOBE ITOTYYEHHBIX HHINBUIYAIbHBIX 3aIaHUMN.

Mopyns 1. Pacuer pextudukaninoHHON KOJIOHHBI.

Pacyer HacamoyHoW U TapenpyaTod pPEKTH(PHUKAIMOHHON KOJIOHH HEMPEPHIBHOTO
nercTBus. MarepuanbHbld OanmaHCc KOJOHHBL. Pacder MUHMManbHOTO U pabodero ¢uierMoBOro
gyrcna. l[loctpoenue paboumx nuHUK. Pacder ckopocTH TapoB W AuaMerpa KOJOHHBI
Omnpenenenre BBICOTHI amnmapara. PacdeT THAPaBIMYECKOrO COMPOTHBIIECHUS KOJOHHBI.
CpaBHEHHE NaHHBIX pacyeTa HacaJOYyHOM M Tapenb4yarod KoJoHH. ComocTaBiieHHWE aHHBIX,
MOJTYYSHHBIX TI0 MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacdeToB. BeIOOP KOJOHHEI.

Monynb 2. Pacder u BbIOOp TEMI1000MEHHUKOB.

Pacyer u BBIOOp TEMIOOOMEHHHUKOB (HCIApUTENs, KOHJEHCATOpa, MOJIOTPEBATENS,
XOJIOAMJIPHUKOB TUCTUIUIATA M KyOOBOTO ocTaTka) 1o oOrmieit cxeme. CorocTaBieHUE TaHHBIX,
MOJTyYEHHBIX MO MpOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PAacyeToB. | MIpaBIUYECKHil pacuer.
Br16op onTuManbHOTO BapraHTa TETIO0OMEHHUKA.

Moayns 3. ['mapoauHaMUYecKUe pacyeThl.
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Pacder ruapaBIM4ecKOTO CONMPOTUBIICHUS TPYOOIPOBOMOB. PacueT omnTHMaibHBIX
JIMaMeTpoB TpyOoIIpoBo10oB. Pacuer n mog0op HacoCoB.

Monyns 4. I'paduueckoe opopMieHHE.
TexHomornueckass cxema. PexkTH(QHKAIMOHHAS KOJIOHHA OMNPEACICHHOr0 THIIA C
U300paKEHHEM JIeTalel KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOyJIe 1.

4.00beM yueOHOH THCHMIIINHBI

VIl cemectp
Bun yueGHO# paboThI B B SAMCTHEIX
aKaJIeMUYECKUX
qacax eMHUIIAX
OO0u1asi TPy10€eMKOCTb M CUMILINHBI 72 2,0
KonraktHas pa6ora (KP): 16 0,44
Jlexumn (Jlek) - -
[Tpaktueckue 3anstus (I13) 16 0,44
CamocrositesbHasi padora (CP): 56
CaMocCTOsITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 55.8 1,55
KoHTakTHas camocTosTenbHas paboTa 0.2
Bu/1 HTOroBOro KOHTPOJIAA: 3a4eT
VIl cemectp
Bun yuebHoit paboTbl B B -
AKANICMUMECKHX | o
Jacax
O0mas Tpy10eMKOCTb JHCHUIINHBI 54 2,0
KonraktHas pa6ora (KP): 12 0,44
Jlexiuu (Jlek) - -
[TpakTnueckue 3anstus (I113) 12 0,44
CamocrositeabHas padora (CP): 42
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 41.85 1,55
KoHnTakTHas camocTosTenpHas pabora 0.15
BuJ HTOroBOro KOHTPOJIAA: 3a4eT

AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIMHBI «JIa0opaTOpHBIH NPAKTHKYM 10
uudpoBusanuu xumuvyeckux texnonoruin» (b1.B.0/1.16)

1.Hesn aucuuniaunbl J[aOopaTOpHBIM NPAKTHKYM MO IUGPOBHU3ANNH XHUMHUYECKUX
TEXHOJIOTHH .

-popMupoBaHue YrayOJIeHHBIX 3HAHUNW (PUIUKO-XUMUYECKOM CYITHOCTH MPOIIECCOB
DHEPTO- M PECYPCOCOEPEIKEHHS C TMTOCTISAYIOMNUM aHAJIM30M PE3YyIbTaTOB,;

- (hopmupoBaHHE LIETOCTHOTO MPEACTABIEHUS O (PU3HMUECKUX OCHOB IHEProcOepeKeHNUs,
TEIJIONPOBOTHOCTh. 3aKOHBI TETUIONPOBOIHOCTH;

- OIpEIEeJICHUE TEXHOJOTMYECKUX MOKa3aTeled IO pe3yiabTaraM U3MEPEHUN APYrux,
CBSI3aHHBIX C HUMH TTOKa3aTeseil (KOCBEHHbIE H3MEPEHNS;

- U3YYCHHE METOJOB CHCTeMaTHU3allMi HAyYHO-TEXHUYECKOW HHQOpMaImu, BbIOOpa
METOJIMK U HAY4YHBIX CPEJICTB PEIICHUS 3a/1a4;
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- (opmupoBaHUE YMEHUS IPUMEHEHUS DPACUETHBIX METO/OB yueTa TEIJIOBOU SHEPTHH;

-(opMupoBaHUE HABBHIKOB pabOTHl B pacuéTe pacxoja MaTepHalbHBIX U SHEPTeTUYECKUX
pPECypCcoOB Ha OCYUIIECTBIIEHHE MPOU3BOJCTBA; Pa3paOOTKU METOJUKa aHaiu3a 3(PQPeKTUBHOCTU
VCII0JIb30BaHUs DHEPIUU

2. B pe3yabrare wu3yYeHHUs JUCUMILUIMHBI oOO0y4yamoumuiics 10 mporpamMmme
O0akajiaBpuaTa J0JI/KeH:

oBJIaleTh ceayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJIOTMYECKUN IMPOLECC KaK OOBEKT YIMPaBICHHS
(IIK - 9);

- TOTOBHOCTHIO HW3ydaThb HAyYHO-TEXHHYECKYI0 HH(POpMAIHIO, aHAIN3UPOBAThH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (ITK-13);

CIOCOOHOCTBIO TPUMEHSATh COBPEMEHHBIE METONbI HCCIICAOBAHMS TEXHOJIOTHYECKUX
MPOLECCOB W TMPUPOJHBIX Cpell, HCIOIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAy4YHO-
uccienoBareiabekoit padore (I1K-14);

CIIOCOOHOCTBIO ~ IUIAHUPOBATh  DKCHEPUMEHTAIbHBIE  HCCIENIOBAaHUS,  IOJYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3yinbraThl ([1K-15);

CIIOCOOHOCTBIO  MOJENHUPOBATh JHEPro- M  pecypcocOeperaroniye Mpouecchl B
npombinuieHrocty (I1K-16);

3HaTh:

- pyHIaMeHTanbHbIE OCHOBBI IPUMEHEHHUS TPOrpaMMHO-UH(YOPMALIMOHHBIX CPEACTB AJIs
aBTOMATU3AIMH PACUETOB COCTABIISIIOIINX TEIIOBOrO OanaHca;

-9HEPreTUYEeCKUi aHaN3 YPPEKTUBHOCTH MEPEMEIICHNUS HACHIIIEHHOTO BOSTHOTO Tapa

o TpyoonpoBoIy

Ymers:

- aHaIU3upoBaTh IPGEKTUBHOCTH UCIIOIB30BAHUS SHEPTUU

Baaners:

- HaBbIKaMU paboThl B pacy€rax pacxojia MaTepuaibHBIX U SHEPTeTUYECKHX PECYPCOB Ha
OCYIIIECTBJICHUE POU3BO/ICTBA
3. Kparkoe conep:kanue TMCHUIIIMHBI:

Pasznen 1. OcoGeHHocTH 3Hepro- u pecypcocdepe:keHusi B HepTera3oXumMmu4ecKoM
KOMILIeKce. XHMMHMUYECKas MPOMBIIUIEHHOCTb. IIpoaykuuss XMMHYECKOH HMPOMBIIIIEHHOCTH:
TOIUIMBO M IUIACTMACCHhI, pe3UHa, TEXHUYECKUE Ta3bl, JEKapCTBa, OJ1€XK/1a U MPOJTYKThl TUTAHMUS,
KpacuTeau. B XuUMHYECKONH TNPOMBINUIEHHOCTH OCHOBHBIMM HAIpPAaBJICHUSMU DJHEPro- u
pecypcocOepekeHUs SIBISIOTCS

nosbimienue KIIJ[ meuelt myreM BHeApeHHs TEMJIOYTWIM3ALIMOHHOTO 00OpPYIOBaHMS,
3aMEHa YCTapeBIIUX TOPEIOYHBIX YCTPOICTB, yCUIIEHHE TEIUION30JISILIMY, ONITUMU3ALIUS pexXuMa
TOpEHHUS Ha OCHOBE OCHAIIEHH II€YEN CPEeACTBAMM aBTOMAaTHYECKOIO KOHTPOJSA U YIPaBJICHUS
peXMMOM TOpeHusi; KOMOWHHPOBAHHWE TEXHOJOTMYECKUX IPOIECCOB, NPUMEHEHHE HOBBIX
BBICOKOO()(DEKTUBHBIX ~ KaTajiu3aTOpOB M  OKCTPAreHTOB; MOJEpPHHU3alMs JCHCTBYIOIIUX
TE€XHOJIOTMYECKUX YCTAaHOBOK; KOMOWHHPOBAHHOE IMPOMU3BOJCTBO 3JIEKTPOIHEPTUU M TeIUla C
UCMOJIb30BaHUEM Ta3oTypOMHHbIX TOLl; 1ulaHOBasg 3aMeHa JEHCTBYIOLIMX  arperaros
KPYIMHOTOHH2)KHBIX MPOW3BOJACTB aMMHaKa Ha arperatrbl HOBOro nokosjeHuss AM-80, AM-85 u
AM-90; coBeplIEHCTBOBAaHME TEXHOJOTHUYECKHUX MPOIECCOB IMPOU3BOJACTBA  KAJIMHHBIX
yI0OpeHuH, armaTuTOBOrO KOHIIEHTpaTa, xentoro ¢ocdopa, kKanpojgakrama, kKapoamuaa, CepHOM
KHCJIOTHI U JIpYT'MX MPOAYKTOB BBOJ BBICOKONPOM3BOAUTENBHBIX arperatoB AK-72, AK-72M no
MIPOU3BOJICTBY €1a00 a30THOM KUCIIOTHI.

Hedrexummuueckas npoMbIIIIeHHOCTb. OHON U3 CaMbIX BaXKHBIX OTPAciIed XMMHYECKON
MPOMBIIIIEHHOCTH  SIBJIsSIETCd  He(TeXUMHuYecKas MPOMBIIIIEHHOCTh. JlaHHas  oTpacib
3aHMMAETCS MPOM3BOACTBOM CHHTETHYECKMX MAaTEpUAIOB M PAa3IMUYHBIX W3AEIUMN, UCIOJIB3YS
JUIsL  3TOTO  TpOAYKThl mepepaboTku HepTu. Ha mnpeanpustusx HedprexuMuyecKou
IIPOMBIIIJIEHHOCTH MPOU3BOASATCS TAaKHE BHUIbI MaTEpUAJIOB, KaK KayuyyK CUHTETHUECKHH, caxa,
MOJIMATUIIEH, MTPOIMWIEH, JSTWIEH, OBbITOBas XUMHS U MOIOUIME CpeACTBa, yAoOpeHus. B
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HEePTEXUMHUECKON HPOMBIIIJIEHHOCTH OCHOBHBIM HanpaBJIeHUEM JHEpro- u
pecypcocOepeKeHUsl SIBIISICTCSI TEXHHUECKOE IePEBOOPYKEHHE MPOHU3BOJCTB OYTHIIOBBIX
CIMPTOB, CUHTETUYECKOIO KaydyKa, STHJICHA, NPOIUJIEHA CO CHUKEHHEM YAEIbHBIX PacXo/0B
npupoaHoro rasza. Ilman passutus raso- u Hedrexumuu Poccum Ha mepuon mo 2030 ropa,
YTBEpKICHHBIN mpukazoM MunsHepro Poccum ot 1 mapra 2012 r., omnpenenser OCHOBHBbIE
CTpaTeruyecKue LeNH, a TaKKE HalpaBJIeHUsl, MEXaHU3Mbl U MHCTPYMEHTBI UX JOCTHIKEHMS Ha
0ase peanM3alMM  KpPYNHBIX HMHBECTHLIMOHHBIX IIPOEKTOB 10 HepepaboTKe  JIErKoro
YIIIEBOAOPOAHOTO CHIPBS B KPYITHOTOHHAXKHYIO MPOAYKIUIO HEPTEra30XMMHH.

HedTsHas nNpOMBIIIEHHOCTs — OTpPacib 3KOHOMHUKH, 3aHMMAroniascs J0Obl-4yeid,
nepepaboTKOM, TPaHCIOPTUPOBKOW, CKIIAJUPOBAHUEM U IPOJAKEN HPUPOIHO-TO IOJIE3HOIO
HCKOIIaeMOr0 — He()TH — U COITYTCTBYIOIUX HEPTEIPOIYKTOB.

[Ipennpustus HedrenepepadaThIBarOMIEHi MPOMBIIUIEHHOCTH MPOU3BOIAT TOILIUBO IS
JIBUTaTeNIell U CaMOJIETOB, TU3€IbHOE TOILIMBO, Ma3yT, CKM)KEHHBIH HEQTSIHOHN ras, CMa304HbIE
Maciia M ChIpbe JUIsi XUMHYECKUX 3aB0I0B. Chipas He(Th OUMIACTCS 10 HADTHI, KOTOPAs CIIYKUT
CBIpDbEM JJIsl IIPOM3BOJCTBA aLETHJIICHA, METAaHOJAa, aMMMAaKa M MHOTMX JPYI'MX XUMHYECKHX
IPOJYKTOB.

B ra3oBoif IpPOMBIIUICHHOCTH 3HEPro- MU  pecypcocOepexeHue IUIaHupyeTcs
OCYIIECTBIIATh 32 CUET: TEXHUUECKOIO IEPEBOOPYKEHUS T'a30TPAHCIIOPTHBIX CUCTEM C 3aMEHOMN
HU3KOOKOHOMUYHBIX TIa30IePEeKauMBAIOLIMX arperatoB ¢ Tra3oTypOMHHBIM IIPUBOJOM Ha
BbIcOKOIKOHOMUYHBIE ¢ KII/] 3643 % (B KOMIUIEKTE C TETUIOUCIIONB3YIOIUM 000PYIOBaHUEM);
BHE/IPEHHUsST HU3KOHAIOPHBIX TEXHOJIOTMH TpaHCHOpPTa Tasa; IIUPOKOTO IPUMEHEHHs
3 PEKTUBHBIX CHUCTEM YIPABICHUS M aHTHIIOMIIAKHOTO PEryJIMPOBaHUS; COBEPIICHCTBOBAHHUS
CHUCTEMBl M3MEpEeHMsI pacxofa Ta3a; BHEIPEHUS BBICOKOAI(P(HEKTUBHOIO YTHIU3ALHOHHOIO
o0opyIoBaHUs, B TOM YHCJIE PEreHepaTopoB, IOJOTpeBaTeleld ra3a M TEImI000MEHHHUKOB;
UCMOJIb30BaHUSl ~ ApOra3oBbIX  YCTAaHOBOK  JJIsi  IPUBOJOB  HarHerarteledl raza u
AIIEKTPOT€HEPATOPOB; YIIIyOJeHHUS KOMIUIEKCHOW IepepaboTKH ra3a ¢ HM3BJICYCHHEM IIEHHBIX
KOMIIOHEHTOB: CEpbl, 3TaHa, ponaH-OyTaHa, rejaus, BOAOpoaa, U ap.; yBeandyeHus Ha 15-20 %
JIOJIM  3JIEKTPOIIPUBOJA B CHUCTEME TpPAHCIOpPTa ra-3a, BHEIPEHHE DPEryJUpyeMOro IMpUBOJA;
IPUMEHEHHs Ta30pacIiupUTENbHBIX TYpOUH Ha ra3opaclpe/ieMTeNbHbIX CTAaHIMAX U MyHKTax
MarucTpajibHbIX Ta30MpOBOAOB JJsi IPOU3BOJCTBA JIOMOJHUTEIBLHOM 3JIEKTpOdHEpruu 0e3
JIOTIOJTHUTENBHBIX 3aTpaT TOIUIMBA; CHIDKEHHS YIEeJIbHOIO pacxo/ia ra3a Ha COOCTBEHHbIE HYK/IbI
Ha 20-25 %. WCmoib30BaHUSl BTOPUYHBIX HYHEPrOPECYPCOB Ta30KOMIIPECCOPHBIX CTaHIMKA Ha
LeJIU TEeTJI0CHA0KEeHHUS.

Paznen 2. Pacuér pacxona marTepuMaJibHbIX M JHEPreTHYECKHX pPecypcoB Ha
ocyllecTBJIeHHe  mpou3BoacTBa  [IpousBoicTBo  m000ro  MPOIYKTa  XUMHYECKOM
MPOMBIIIJIEHHOCTH OCYLIECTBIISETCS O ONpeAeaEHHON TEXHOJIOTUU. TeXHOIorus NpeCTaBIseT
COBOKYITHOCTb ~ TE€XHOJOTMYECKMX  IPOLECCOB,  OCYLIECTBISIEMBIX B  ONPEIEIEHHON
MOCJIE0BATENbHOCTH, 00OPYOBaHMS JUIsl UX MPOBEACHUS U CPEJICTB yNpaBICHUS MPOIECCAMU,
MO3BOJIAIOIIMMH  OCYIIECTBUTh  IPEBPALLEHUE  HCXOAHBIX  BELIECTB B INPOIYKTHL
TexHonornueckuid mporecc — IeJeHaNpaBlIeHHOEe BO3/ACHCTBHE Ha nepepabaThiBacMble
BEUIECTBA, NPHUBOJALICE K H3MEHEHHIO HX KauyeCTBEHHBIX IIOKa3aTeled. XUMHYECKOoe
NpeNNpHUsITHE B KauecTBE PECYpcOB NOTPeONIseT pa3IudHble BUIBl ChIpbs MUHHUMaIbHO
HEoO0XoauMoe Il JOCTHXKEHHMS LEeNH KOJIMYECTBO PECYPCOB OIpeNeNseTcsi Ha OCHOBaHHM
MaTepUANBHBIX M TEIUIOBBIX OalaHCOB I KaXKJIOW TeXHOJOrn4yeckoW cramauu. K cokaneHuro,
KaK TEXHOJIOTUYECKHUE MPOLIECCHI, TaK U 000PYAOBAaHUE IS UX OCYILECTBIEHUS HECOBEPIIICHHHBI.

[TosTOMy HCMOIB30BaHUE PECYPCOB B TEXHOJOTHU COMPSIKEHO C HEOOpPAaTUMBIMH WX
norepsmu.  OmpezneneHue  MOTPeOHOrO  KOJMYECTBA  ChIpbs.  [IpOM3BOAMTENHHOCTD
TE€XHOJIOTUYECKON JIMHUU OMpeJesieTcs KOJIMYECTBOM MPOJIYKTa, MOJyYEHHOTO Ha BBIXOJAE U3
Hee. Bces TexHonormueckas Ieno4yka MOXET ObITh TNpPEACTaBiICHAa B BUAE OTAEIbHBIX
YKPYIMHEHHBIX OJIOKOB: TOJTOTOBKA ChHIPbSI K XWMHUYECKOMY IMPEBPALLEHUIO; XHMHUYECKOE
IpEeBpallCHHE CHIPhSl B MPOJYKTHl XUMHUYECKOH peakiiy; BBIJACICHHE IEIEBOr0 MPOJAYKTa UX
CMECH MpPOAYKTOB CHHTE€3a M JOBEJIEHHWE €ro 10 TOBAPHOW KOHAMIIMHU; pEKylepalus He
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MIPOPEArupoBaBIIETO ChIPb U3 OTXOJI0B MIPOU3BOJICTBA, OOPA3YIOIINXCS Ha CTaIUAX MOATOTOBKU
Y BbIJICJICHUS.

Pacuér morpebHOro konmyectBa sHepropecypcoB. Jro0oe XxumHuueckoe MPOU3BOACTBO
COCTOMT M3 OCHOBHOM TEXHOJOTMYECKOW Lenu (OCHOBHOIO IIPOM3BOJCTBA), B KOTOPOH
OCYIIIECTBIISICTCS TOJTYYeHHE MPOAYKTa, U BCIOMOTATENbHBIX CIYKO, IEATENIbHOCTh KOTOPBIX
oOecrieunBaeT (yHKIMOHHUPOBAHNWE OCHOBHOTO MPOM3BOACTBA. OCTAHOBUMCS Ha OIpPECIICHUH
SHEPreTHYECKUX 3aTpaT Ha OCHOBHOE NPOM3BOJACTBO. OCHOBHBIE BHJBI SHEPTHH, KOTOPBIE
OTPeOJIIET COBPEMEHHOE XUMHUECKOE MPEANPUATHE: JIEKTPUUECKAs; TEIJIOBAsL.

OcHoBoli pacuéra SBIAIOTCS ypaBHEHHUS TEIUIOBOro OanaHca MO KakIOM CTaauu
TEXHOJIOrM4eckoi cxembl. Hanbonee yacto peanu3yeMbIMH TEIJIOBBIMU OIEpALMSIMU SBIISIOTCS
omepanuu  HarpeBaHusl  (OXJ@XIEHUs), IUIaBleHUA  (KpUCTAJUIM3AIMHM),  UCHapeHus
(KoHACHCALINH).

Pasnen 3. Meroabl aHaau3a 3(pPekTUBHOCTH 3IHepronorpedieHUuss B XHUMHKO-

TeXHOJIOTHYEeCKMX cucreMax. B coBpemeHHOHl mpakTuke aHanu3a APEHEKTHUBHOCTH
SHEpronoTpeOIeHNs] HAllUIM MPUMEHEHHE CIEAYIOIINe TPU METO/a aHalIu3a: dHEePreTUYecKuil,
SHTPONUIHBIN, IKCEPreTUUECKU. DHEPreTUYeCKUil METO/I B OCHOBE CBOEH HCII0JIb3YEeT MEPBBIN
3aKOH TEPMOJMHAMUKH — 3aKOH COXPAHEHHUs SHEpPruu. MeToJ MO3BOJISET OLICHUTh 3aTpaThl
SHEPruM Ha OCYIIECTBJIEHUE TEXHOJOTMYECKHX IPOLIECCOB; ONPEIEIUTh MOTEPU DHEPrUU B
ueiaoMm no Bcert XTC M oTaenbHBIM €€ 3JI€eMEHTaM; BBISIBUTh, KaKME€ M3 HUX IPOTEKAIT C
HauOOJBIIMMU MOTEPSAMU DJHEPruu. OTO EAMHCTBEHHBIM METOJ| aHalu3a, IO3BOJISIOIINN
OTpeAeNuTh TOTEepPH TEIUIOBOM HSHEPrHMM dYepe3 BHEUIHIOI IOBEPXHOCTh 000pyAOBaHUS B
OKpPYXaIoIlyI0 cpeAy. DHTPONUIHBIA METOJ IO3BOJIAET YCTAHOBUThH CBSI3b MEX]Y BHEIIHUMU
SHEPreTUYEeCKUMH MOTOKaMH (KOJUYECTBO TEIIOTHI, pa0OThI) U MapaMeTpaMu CUCTEMBI, a TaKXKe
MEXJly HEKOTOPbIMH BHYTPEHHMMHM Iapamerpamu. [locpencTBom aHanu3a TemioBoro OanaHca
CHUCTEMbI, B KOTOPOM COBEpUIAIOTCS TEPMOJMHAMHYECKUE MPOLECChl, MOXXHO BBIYUCIUTH
XapakTepU3yIoImue HUX KOAX(PQPUIMEHTH M COMOCTABUTh 3HAYCHHS MX CO 3HAYCHHSIMH JTHX
KO3 (UIIMEHTOB IS UJICATbHBIX TEPMOJUHAMHYECKHUX MPOIECCOB.
OKCepreTuuecKuii  MeTOJ| SIBJISIETCSI  YHUBEPCAJIBHBIM  CIIOCOOOM  TE€PMOJMHAMHYECKOIO
UCCIICIOBaHMsl Pa3IMYHbIX MpoleccoB mnpeodpazoBanus sHeprun B XTC. Bce peanbHble
IIPOLIECCHl — HEOOpAaTUMBbIE, U B KAKJOM Cllydae HEOOpaTUMOCTb SIBJISICTCSI IPUUMHOW CHUKEHUS
COBEpUICHCTBA Tpolecca. DTO NPOUCXOAUT HE H3-3a MOTEpPh JHEPruu (HO M M3-3a IOTEPH
SHEPruM B TOM YHUCIIE), a B OCHOBHOM, M3-3a IOHM)XEHUS €€ KauecTBa, TaK KaKk B HEOOpaTUMOM
npoliecce SHEPTusl He UCUe3aeT, a 00eCIIEHUBACTCS.

Paznen 4. Meroauka ananu3a 3¢)¢GpeKTHBHOCTH UCIOJIb30BAHNS JHEPTUH
Ananu3 3((}EeKTUBHOCTH HHEPromnoTpedNeHuss B OTAEIbHBIX BHMJaX OOOpYyJOBaHHMS M B
TEXHOJIOTHYECKHUX CXeMax B IeJIOM TpeOyeT BBIIOJHEHUS psijia MOCIe10BaTeNIbHbIX AelcTBU. B
HEPBYIO OuYepe]b ONPEAEISAIOTCS BEIWYMHBI MaTepUAIbHBIX ITOTOKOB IepepadaThbiBaeMbIX
BEIIIECTB, MPOXOANIUX Yepe3 000pPYIOBaHHE TEXHOJOTUUECKOW CXEMBbI (IO KaKIOW MO3HIIHNH).
Ota npoueaypa BhIIOJIHEHA B pasjene «OnpeneneHne 3aTpaT MaTePUAIbHBIX PECYPCOBY.
Crenyroniuit 3Tam COCTOMT B MPOBEICHUU DHEPTETHUYECKOTO aHanu3a. ba3oil myis Hero cimyxkar
YpaBHEHMsI TEIUIOBOIO (SHEPreTHYecKoro) OajiaHca MO KakJIoMy OOOpYIOBaHMIO U IO BCEi
cxeme. Ompenensercs Tpedyemoe Ui MPOBEIACHHUS Ipoliecca KOJUYECTBO DSHEPTHUH,
OTIpeNIeNAI0TCS MOTEPH SHEPTHM B OKpYXKaroliee 000pyJ0BaHUE MPOCTPAHCTBO, U OLICHUBACTCA
3¢ (HEeKTUBHOCTh HCIOJIB30BAaHUS SHEpruu. TepMoauHaMuyecKkue (QYHKIMH, HCIOIb3yeMbIEe B
aHanmu3e. B ananuze >pQeKTUBHOCTH SHEPronoTpeOIeHUs] UCTIONb3YIOTCS TEPMOIUHAMUYECKHE
METO[Ibl, TIO3TOMY HEOOXOJMMO HAINOMHUTH TEePMOJMHAMUYECKHEe (DYHKIMH U B3aUMOCBS3b
Mexay HUMH. OneHka 3(QQeKTUBHOCTH HEPronoTpedsieHus] B XMMUYECKOH peakluy. aHaJIN3
7 (PEKTUBHOCTH CKUTAHHS TOILTMBA.

JlaGopaTopHble paGoThI: SHepreTUdeckuil aHamu3 d3(P(OEKTUBHOCTH IEepeMelIeHUs
HACBILIEHHOTI'O BOJSTHOTO Tapa Mo TpyOOonpoBOY, LIeJIh Pa0OTHI: ONpeAeeHUE BEIUYUHBI TOTEPh
TEIJIa C MOBEPXHOCTH TPyOOmpoBoAa; aHanu3 PPEKTUBHOCTH HCIOJIb30BAHUS SHEPTUU INPH
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HarpeBaHUM >KMIKOCTH B amnmapare ¢ Memaiakoi (000rpeB HACHIIIICHHBIM MapoM) Ieb paOOThI:
MIPOBECTHU YHEPTeTUUYECKUIN aHAIINU3 MPOIIecca HarpeBaHUs )KUIKOCTH B ariapaTe ¢ MEIIalKou;
IKCEPreTUYECKHUI METOJ 11eJ1h PAa0OThI: 03HAKOMHTBCS C IKCEPIeTUYCCKIM METOJOM aHaH3a
DHEPreTH4ecKoi 3¢ (PeKTUBHOCTH TMpolecca (mapoBoil oborpeB); aHamu3 >PPEKTUBHOCTH
UCIIOJIB30BaHUSI DHEPTrUU TIPU HArpEeBaHUM JKUAKOCTH B KOKYXOTPYOHOM TEIJIOOOMEHHHKE
(>KuAKOCTHOM o0orpeB 0e3 M3MeHEHHs (a30BOTO COCTOSHUS CPEIbl) YHEPreTHUECKUH METO,
1ejab  paboThl: OICHKAa DJHEPreTHYecKod d(PGEeKTUBHOCTH pabOThl  TEIIOOOMEHHUKA,
IKCEPreTUIEeCKU METOJ , IeNb paloThl: oleHKa A((HEKTUBHOCTH padOThI TEIUIOOOMEHHHKA C
UCTIOJIF30BaHUEM IKCEPTeTUYECKOTO METOIA.
4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akazem.
Buner yae6HoI paboThI eIMHUIIAX yacax
O61masi Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 2 72
IJIAHY

Konrakrnasi padora (KP): 0,45 16
Jlaboparopusie 3austus (JI13) 0,45 16
CamocrositesbHas padora (CP): 1,55 56
KonrtaktHas camocrositenpHast pabora 155 0,2
CaMoCTOsITeIbHOE U3YUCHUE Pa3/ie]IOB TUCITUILINHEI ' 39,8
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

B 3aueTnbix | B actp.

Bugsl yaeOHO paboThI €IMHULIAX qacax
OO0masi Tpy10eMKOCTb M CHHUILTHHBI 110 Y4eO0HOMY 2 54
IJIAHY
Konraknas padora (KP): 0,45 12
JlabopaTopnsie 3ansartus (JI3) 0,45 12
CamocrositesbHas padora (CP): 1,55 42
KonrtakTHast camoctosTenbHas pabora 155 0,15
CamocTosATeNnbHOE U3YYEeHUE Pa3/IeoB AUCIUIUINHBI ’ 29,85
Buja koHTpoJsi: 3a4eT / IK3aMeH 3a4er
AHHOTanusA padoyeil NporpaMMsl AMCHHUIIMHBI « KypcoBoOM IPOEKT 10 0CHOBaM
JHepropecypcocoeperaroumx xumuiecknx npoussoacrsax» (b1.B.0/1.17)
1. Heap aMCHUNIMHBI — TPUMEHEHHE HAYYHBIX OCHOB CO3JaHMS ONTHUMAJIbHBIX

TEXHOJIOTHYECKHUX CXEM dHEpropecypcodpPeKTuBHbIX XUMUKO-TexHOoJorndeckux cucreM (XTC)
npou3BocTB Hedrerazoxumuueckoro komiuviekca (HI'XK), n3yueHne MeTo10B CTpaTernyeckoro
W TAKTUYECKOTO IUIAHWPOBAHUS SKCIUTyaTallMM Npou3BOACTB M neneil mocraBok HI'XK;
CYIIECTBEHHOE pacCUIMpeHHe, CHUCTeMaTH3alMs 3HaHWM, a TakkKe BBIPAOOTKA HABBIKOB,
CrocoOHOCTEN M yMEHHUs B 00J1aCTH OpPraHU3alluy U YIPaBIIEHUS SHEPropecypcocOeperaiommumMu
XUMHUYECKHMHU ITPOU3BOJICTBAMU;

2. B pe3yabrare wu3y4eHHMs [AUCHHUILIMHBI oOy4yamuiuiics 10 mporpaMmme
0akajaBpHUaTa q0JIKEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMum:

- CIOCOOHOCTBIO AaHAIM3UPOBATH TEXHOJIOTMYECKUN IpOLECcC Kak OOBEKT YIpPaBICHUS
(IIK - 9);

- TOTOBHOCTHIO HM3ydaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIN3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoBanuii (ITK-13);
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CIOCOOHOCTBIO TPHUMEHATH COBPEMEHHBIE METOJbI HCCIEAOBAHUSA TEXHOJIOTMUYECKUX
MPOIECCOB W TMPUPOIHBIX Cpell, HKCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

CIIOCOOHOCTBIO  TUIAHUPOBATh  JKCICPUMEHTAIBHBIE  HCCIICIOBaHUS,  IOITYy4Yarh,
obOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydeHHbIE pe3yiabTarhl (ITK-15);

CIIOCOOHOCTBIO  MOJEIMPOBATh JHEPro- M pecypcocOeperaronme Mporeccsl B
npomsbitieaaocta (ITK-16);

B pe3ynbrare n3ydeHus: AUCHUILTUHBI CTYICHT JTOJKEH:

3Harth:

- OCHOBHBIE CBOWCTBA U TIOKa3aTenu sHepropecypcoddpdextuBHoctn XTC;

—OPUHLMIBI ~ CHUCTEMHOTO  aHalu3a W WX  [pUMEHEeHHWe B 3ajadax
SHEPropecypcocOepekeHuss 00HEKTOB XUMUIECKOU TEXHOJIOTHH;

—QJITOPUTMBl TEXHUKO-KOHOMHUYECKOIO aHaiu3a M ONTuMu3auuud 3((HEeKTUBHOCTH
XUMHUKO-TEXHOJIOTHIECKIX CUCTEM;

— O0COOCHHOCTH TMPUKIIAJAHBIX WHKEHEPHO-TEXHUUECKUX 3a]a4 OOBEKTOB XMMHUYECKOI
TEXHOJIOTHH.

-3KOHOMHYECKHE 1 TEXHUKO-PKOHOMUYECKHE KPUTEPUH ONTUMATBHOTO IJIAHUPOBAHUS

B IETISX ITOCTABOK;

Ymers:

— HCIIOJI30BaTh COBPEMEHHOE METOJIUYECKOE O0ECIedeHHnEe TEXHUKO-PKOHOMUYECKOTO
aHayM3a sHepropecypcodPGeKTUBHBIX XUMUKO-TEXHOJIOTHYECKIX CUCTEM;

-CTPOHUTH JIOTUKO-WH(POPMAIIMOHHBIC MOJCIN TPEJACTABICHUS 3HAHWHA JUIS TOUCKA
ONTHUMAJIbHON KOMIIOHOBKH Mpou3BoAcTB HI' XK

-IIPUMEHSTH MPUEMBI M METOJIBI CTPATETHYECKOT0 M TAKTUYCCKOTO TIIAHWPOBAHUS IICTICH
MOCTaBOK;

Baapers:

- HaBBIKAMH PabOThI C HAYYHO-TEXHHUYECKOH, CIPABOYHON JTUTEPATypOl U 3JIEKTPOHHO-
OMONMMOTEYHBIMH  pecypcaMd B oOjmacTu  co3faHus ~ MH(OOPMAIMOHHBIX  CHUCTEM
sHepropecypcodhHeKTUBHBIX TPOU3BOICTB;

— IPHUHIIATIAMA MOJISITHPOBAHMSI XUMUKO-TEXHOJIIOTHISCKUX MTPOIIECCOB;

- HaBBIKAMHM  YIpaBIIGHHE TMPOEKTaMHU CO3JaHUS  DHEPropecypcocOeperarmmmx
HKOJIOTUYECKU 0€30TacCHbIX MPOU3BOJICTB U Iernei moctaBok HI'XK;

3. Kparkoe conepxaHue JMCUMILTAHBI:

Pasznen 1. Benenue. OmnpeneneHue XMMHKO-TEXHOJIOTHYECKOTO Mpollecca B COCTaBe
xuMuko-TexHosornueckor cucreMmbl (XTC). Lenmu u pesynapratel XTII. Hcnonb3zoBanue
METOJIOJIOTUH CUCTEMHOTO aHann3a. Pa3paboTka opraHu3aiiMOHHO-TEXHOIOTHYECKOW MOIETH.

Omnpenenenue nenei U peCypcoB XUMHKO-TEXHOJIOTHYECKOHN cucteMbl. Kimaccudukarus u
XapaKTEPUCTUKH  PECYpPCOB  XMMHKO-TEXHOJOTMYECKOro mpomnecca B cocrae XTC.
HopwmarusHable u pernamentupyromue 1okymenTsl. Onpenenenue stanos XTC. Hukn [lemunra.
Xumuko-texHoiornyeckue mnpouneccel B coctaBe XTC. [lexkomnosumus. OmnpeneneHue
npuHuunoB ynpasieHus XTII. @opmuposanue crpykrypHoi Mmoaenn XTC u XTII.

Pacu€r u onieHka BIusiHHE pECYpPCOB HA PE3yJIbTaT XMMUKO-TEXHOJIOTMYECKOTO MPOoLieCca.

Crneundukanust texnonoruid. Texnomormueckue pacu€rsl XTII. TexHomormueckue u
opraHu3ainoHHo-Texuuueckue nokazarenn XTC wu XTI  OnTumuzanuss  XUMHKO-
TEXHOJOTHYECKUX MPONECCOB. ONTUMU3UPYEMBIE U ONTUMU3UPYIOLINE TEPEMEHHBIE.

TexHOMOrnyecKkne U OpraHu3allMOHHO-P)KOHOMUYECKUE orpaHndeHusi. OpraHu3alioOHHO-
texnosornueckue mokazarenu XTI m XTC. Ananmu3, knmaccudukanus W OIEHKA BIWSHHS
MoKa3arenei Ha pe3ynbTaThl pyHkuonupoBanus X TC.

TexHUKO-DKOHOMHYECKHI  aHamu3 (YHKIIMOHUPOBAHHUS XHUMHUKO-TEXHOJIOTHYECKOTO
rpouecca. BzaumHoe BIIUSIHHE TEXHUKO-9)KOHOMHUUYECKUX, OpraHU3alMOHHBIX u
TexXHoJIorndecKknx nokazareneit XTC.
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Pasnen 2. Jloructuyeckue cCTpaTeruud OpraHu3alvu mpou3BoiacTBa. llenum w 3amaun
MOBBIIICHHUS] OPraHU30BAHHOCTU MaTE€pPUATIbHBIX TOTOKOB B MIPOU3BOJICTBE. 3aKOHBI OPraHU3alUU
MIPOM3BOJICTBEHHBIX MPOIIECCOB M BO3MOYXHOCTH ONTHUMH3AIMH OPraHU3alliy MaTepUaIbHBIX
MOTOKOB B TMPOCTPAHCTBE M BO BpeMeHU. OnTuMu3aius OpraHU3alMHU IMPOU3BOJCTBEHHOIO
nporecca Bo BpeMeHH. CTparerusi Mpou3BOACTBEHHOMN JIOTHCTHKU. JIOTUCTHKA U MapKETHHT.
OCHOBHBIE CHCTEMBI YIpaBleHUs 3amacaMu. MeToJAMYecKMe OCHOBBI MPOCKTUPOBAHUS
3 PEKTUBHOM JTOTUCTUYECKONW CHCTEMBI YIIPaBIICHUS 3amacaMu

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akanem.

Busl yueOHOM paboThI €IMHULIAX qacax
O61masi TPy10eMKOCTh TUCHHUILUIUHBI 110 Y4eOHOMY 2 72
IUIAHY

KonraktHas pa6ora (KP): 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,9 32
CamocrositesbHas padora (CP): 1,1 40
KonrtakTHas camocrositenpHasi pabora 11 0,2
CaMoCTOsITeIbHOE U3YUCHUE Pa3/ie]IOB TUCITUILINHBI ' 39,8
Buja koHTpOJIsI: 3a4eT / IK3aMeH 3a4er

B 3auetnbix | B actp.

Bugsl yaeOHOM paboThI €IMHULIAX qyacax
OO01masi Tpy10eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 2 54
IJIAHY

Konraknas padora (KP): 0,9 24
[IpakTnueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 1,1 30
KonrtakTHast camoctosTenbHas pabora 11 0,15
CamocTosTeNnbHOE U3YYCeHUE Pa3/IeoB AUCIUILUINHBI ’ 29,85
Buj koHTpoJIsA: 3a4eT / 3K3aMeH 3a4er

AHHOTaIMs padoyeil MPOrpaMMbl JHCHHMILIHHBI «DJIeKTPOTEXHHKA M MPOMbIILIEHHAS
nexkTponuka» (b1.B.0/1.18)

1. Meab aucuuIIMHBI:  (GOpMUpOBaHHME Yy  OOy4aroUMXcs  KOMIETEHILIMH,
o0ecrneynBarIuX TEOPETUUYECKYI0 M MPAKTUYECKYI0 IHOJArOTOBKY BBIITYCKHHKA, YMEIOIIEro
BbIOMpATh M 3KCIUIyaTUpPOBATh 3JEKTPOTEXHUUECKHUE U AJIEKTPOHHBIE YCTPOMCTBA, BIAJCIOLIETO
HaBbIKAMU  HCIOJb30BAHUS  COBPEMEHHBIX  HMH(OPMAIMOHHBIX  TEXHOJOTWH s
AaBTOMATHU3MPOBAHHOTO MOJIETUPOBAHUS U pacy€Ta AEKTPUUECKUX U JIEKTPOHHBIX LiENeH.

2. B pe3yabraTe wu3y4YeHHs IUCHUILUIMHBI oOydawumiics Mo mporpaMmme
0akaJlaBpHAaTAa J0JI/KEH:

Obaaoams caenyrommumu obuenpodeccuonanbubiMu (OIIK) u npodeccronanbHbIMU
(ITTK) xoMIieTeHITUSIMU:

- CHOCOOHOCTh pelIaTh CTaHAapPTHBIE 33/1a4M NMPO(EeCCHOHANBHOM 1eATEIbHOCTH Ha
OCHOBe HH(OpMalMOHHON 1 OubIMorpaduyeckoi KyabTyphl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH M C Y4€TOM OCHOBHBIX TpeOOBaHMN HH(POPMAITMOHHON
6e3omacHoctu (OITK-1);

- CIIOCOOHOCTH HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JHUCHUIUIMH
B IMpo(ecCHOHAIbHON N1eATeNbHOCTH, NPUMEHATh METOJbl MaTeMaTH4YecKOoro aHajau3a u
MOJIETTMPOBAHHS, TEOPETUIECKOTO M dKCIIepuMeHTanbHOro uccienoBanus (OI1K-2);

98



- CHOCOOHOCTh TUIAHUPOBATh  IKCIIEPUMEHTANIbHBIE HCCIICAOBAaHUS, IOIydYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIe pe3ynbraThl ([TK-15).

3. B pe3yabTare 0CBOCHHSI AUCHHUINIMHBI 00y4aIOIIUICH JT0JIKEeH:

3HaTh:

- OCHOBHBIE TIOHSATHS, ONIPEACIICHHS U 3aKOHBI JIEKTPUYECKUX LIEIEH;

- METOJABl MOJEJIHMPOBAHMS, aHAIM3a W pacy€ra Lened IOCTOSHHOIO U IEPEMEHHOIO
TOKOB, METO/0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPECHU;

- YCTPOHCTBO W HPUHIMIBI pabOThl BJIEKTPOTEXHUYECKOIO U 3JIEKTPOHHOIO
o0opyaoBaHus, TpaHC(HOPMATOPOB, SIEKTPUIECKUX MALIHH, HCTOYHUKOB MATAHHS.

YMmern:

- NPHUMEHATb TEXHOJOTMH  MOJCIMPOBAHHMS, aHalW3a, pacdy€éra M HSKCIUIyaTalluu
JEKTPUUECKUX CETEH, MPOMBIIUIEHHOTO JIEKTPOOOOPYIOBAHUS U AIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHUYECKOE M DJIEKTPOHHOE OO0OpYJOBaHWE ISl peIIeHHs 3aaay
IIPOEKTUPOBAHUS U PEATU3ALNUN XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB U IIPOU3BOACTB.

Baaners:

- METOJIaMU MOJIEJIMPOBAHUS U Pacu€Ta 3JIEKTPUUECKUX U DJIEKTPOHHBIX LENEH;

- HaBBIKAMH TPAKTHYECKOW pabOTHI C 3JIEKTPUUECKOH ammapatrypoil U 3JIEKTPOHHBIMHU
YCTPOMCTBAMMU.

4. Kpartkoe coaep:kaHue THCIHHIINHBI

Beenenme. Ilpeamer, OCHOBHbIE NOHSATHS, METOJOJIOTHUS DSJIEKTPOTEXHUKH M SJIEKTPOHUKH.
KpaTkue ucropudeckue cBefeHus. 3alayl ¥ MECTO Kypca B MOJTOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTHH.
Moayas 1. djekTpuyeckue Henu

1.1.0cHoBHBIe Onpe/e/ieHNs], ONMCAHUS IAPAMETPOB H METO/I0B PAcYéTa JIeKTPHYeCKHX

Heneu.
OcHoBHbIE TOHATHSI M O0O3HAUYEHUs IIEKTPUUYECKUX BEJIIMYMH M DJIEMEHTOB 3JIEKTPHUUECKUX
nened. OCHOBBI 3ekTpoOe3onacHocTH. OCHOBHBIE TOHSATHS TEOPUU AIIEKTPUUYECKUX LETeH.
OcHOBHBIE TPUHIIMIIBI, TEOPEMBI U 3aKOHBI AJIEKTPOTEXHUKU. MeTOo bl MOJETMPOBAHNUS, aHAIN3a
Y pacy€Ta JMHEUHBIX dJIEKTPUUECKUX LIETIEN TOCTOSTHHOTO TOKA.
1.2. DnexkTpuyeckne u3MepeHus U NpuoOp”I.
MeTtoael M3MEpEHMs IEKTPUYECKUX BEIMYMH: TPAMBIE W KOCBEHHBIE. AHAJIOrOBbHIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOMCTBO, MPUHIIMII IEHCTBUS,
oOmactu mpuMeHeHMs. VI3MepeHHMe SIEKTPUYECKMX  BEJIMYMH: TOKOB,  HAIpPSDKEHHH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUHU.
1.3. AHanu3 M pacyéT JUHEHHBIX Lenel NepeMeHHOro ToKa.
CrnocoObl npesacTaBieHus (B BUJAE€ BPEMEHHBIX JHMarpaMM, BEKTOPOB, KOMIUIEKCHBIX UYHUCEN) U
napameTps! (aMIUTUTY/a, 4acToTa, HayalbHas (a3a) CHHYCOMIANbHBIX (YHKIMHA. MrHoBeHHOE,
cpenHee M JeMCTBYIOIEe 3HAUYEHUS MNEPEMEHHOI0 CHHYCOWJAJIbHOTO TOKAa (HANpsDKEHUS U
OJIC). AKTUBHOE, pEakTHBHOE M TIOJHOE COMPOTHUBICHHS BeTBH. MOIIHOCTh B IEMIX
nepemeHHOTO TOKa. Koadpdumment wmommHocTH (cos(()) M €ro TEXHHUKO-DKOHOMHYECKOE
3Ha4yeHue. [Ipumenenune aareOpbl KOMIUIEKCHBIX YUCEN B 3JIEKTpOTeXHHUKe. KoMIIeKCHBIN MeTox
pacuéra JIMHENHBIX 1eneld MEPEMEHHOr0 ToKa. bajaHc MOIIHOCTH B LEMSAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE sBIIEHUS B DJEKTPUYECKHUX LENAX. Pe30HaHC HaNpsHKEHWM W TOKOB. AHaIW3 U
pacuér Tpex(da3HbIX LeTel MEPEeMEHHOT0 TOKa. ABTOMAaTH3UPOBAHHOE MOJICTTUPOBAHUE U PACUET
ANIEKTPUYECKHX M DIIEKTPOHHBIX (makeTs! mporpamm MultiSim, Mathcad, Excel).
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MoayJb 2. DJIeKTPOMATHUTHBIE YCTPOCTBA U JJIEKTPUYECKHE MAIIMHBI

2.1. Tpancpopmartopsl.
Ha3nauenne u obGnacTu mpuMeHEHUs TpaHC(HOpPMATOpOB. YCTPOMCTBO M NPUHLMI ACHCTBUS
onHo(daszHoro Tpanchopmaropa. AHaIHM3 3JIEKTPOMArHUTHBIX IPOLECCOB B TpaHchopMaTope,
cxeMma 3amenieHus. [lorepu sHepruu B TpancopmaTtope. BHelHue xapakTepucTHKY.
2.2. ACMHXpPOHHBbIE MAIIIUHBI.
YCTpOHCTBO M NPUHLMIT AEHCTBUS TpeX(pa3HOro aCUHXPOHHOIO JABMraresis. MexaHuueckue u
paboune XapaKTEepUCTHKU. DHEpreTudeckue auarpammbl. Ilyck acMHXpOHHBIX ABUIareieu c
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHue U pEryjauMpoBaHHE YacTOThI
BpalllCHUS.

Moayab 3. OCHOBBI 3JIEKTPOHUKH
3.1. DuiemeHTHas 0a3a COBPEMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
[TonynpoBoHUKH. VYCiIOBHBIE OO0O3HA4YeHUs, MNPUHLMII JAEHCTBHS, XapaKTEPUCTUKH U
Ha3HAY€HHE MOJIYIPOBOAHUKOBBIX JHMOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpanbHbIe
MHUKPOCXEMBI, X Ha3HaYCHHE, KIACCUPHUKALMS U MAPKUPOBKA.

3.2. AcTOoYHHKH BTOPUYHOTI0 JICKTPOIIUTAHUA U YCHJIUTEIHN IJICKTPUICCKUX CUTHAJIOB.

[TomynpoBOTHUKOBBIE BBIIPSMUTENHN: KiIacCU(UKALUs, OCHOBHBIE MapaMeTphl, CXEMbl U
OPUHIUI paboThl BhIIpAMHUTENS. ODiekTpuueckue ¢uiubTpbl. Kiaccudukanus u OCHOBHbIE
XapaKkTepucTUKu ycunureneil. OOpaTHble cBsi3W B onepaluoHHbIX ycunutenax (OV), ux
BJIMSIHUE HA MapaMeTpbl U XapaKTepUCTUKU ycuiauteas. OCHOBHBbIE THIBI ycuiuTeneld Ha Oasze
oVv.

5. O0béM yueOHOI THCHUIITUHBI

VI cemectp
Buabl yueOHoii padorsl 3au. e, Ak, qac.

OO01masi TPy10€eMKOCTh THCHUIIHHBI 5 180
10 y4e0HOMY INIAHY

KonrTakTHas padora: 1,3 48
Jlexuuu (JIek) 0,4 16
JIaGoparopusbie pabotsl (JIP) 0,9 32
CamocrosiTesbaas padora (CP): 2,7 96
KonTtposabHble paboThI 11 40
Pedepar 0,6 20
W3yuenne pa3aenoB AUCIUTUIAHEL 1 36
Bua uTOroBOro KOHTpOJIsi: SK3aMeH 36
IToaroroBka K dK3aMeHy 1 35,6
KonrakTHad arrecranus 0,4

VI cemecTp
Buabl yueOHoii padoThI 3au. e, Actp. wac.

O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 135
10 Y4eOHOMY ILIAHY

KonraktHas padora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
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JlaGoparopusie 3ansTus (JI3) 0,9 24
CamocrositeabHas padora (CP):

2,7 72
KontposnbHbie paboThI 1,1 30
Pedepar 0.6 15
W3yuenune pa3nenoB TUCIUILUIMHBI 1 27
Buj nToroBoro KOHTpOJIsi: SK3aMeH 27
[ToaroroBka K sK3aMeHy 1 26,7
KonrakrHag arrecranus 0,3

AHHOTanMs padoyeii mporpaMmbl AuCHUNINHDI «[IpUKIaTHAS MeXaHHKA B
IHepropecypcocéoeperamiux XauMuaecKux npoussoacreax» (b1.B.0J1.19)

1. llesn v 3a1a4M AUCHUIINHBI

Henap aMCUMNIMHBI - HAay4YdUTh CTYJEHTOB TBOPYECKOMY TMOIXOJY K BBIIIOJHEHUIO
MHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKLUH,
JeTaliell ¥ y3JI0B MAalllMH U anmapaToB.

2. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIUHBI

N3yuenne kypca «lIpuxnagnas mexaHuka» no HampaieHuto 18.03.02 Duepro- u
pecypcocOeperaromue Mmpoecchl B XMMUYECKONH TEXHOJIOTUH, HEPTEXUMHH M OMOTEXHOJIOTHH
cocobctByeT — mpuobOpereHuto  cineayroumx — odmenpodeccuonansubix  (OIIK) u
npodeccuonanbubix (I1K) komnerenuuii:

- CIIOCOOHOCTH HMCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX UCIUIUIMH B
npo(eCCHOHANBHOM  JEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYECKOro aHajliu3a U
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMeHTaIbHOro uccienosanus (OITK-2);

- CHOCOOHOCTh MPHUMEHATH COBPEMEHHBIE METOJbl HCCIIEIOBAHUS TEXHOJIOIMUECKHUX
IIPOLIECCOB M MPHUPOAHBIX Cpel,  HCHOJb30BaTh KOMIIBIOTEPHBIE CpPEACTBA B HAYYHO-
uccienoBareabekoit padore (ITK-14)

B pe3yabTare u3yueHusi AUCHUNIMHBI CTYACHT J0JIKEH::

3HaTh:

OCHOBHbBIE€ YPAaBHEHHUSI U METOJbI PELLICHUS 33]1a4 CONPOTUBIICHUSI MAaTEPUAIIOB U JeTalIen
MaIluH;

OCHOBHBIE METOJbl PACUETOB HA IPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKIUH MAalllMH U anapaTos;

OCHOBBI TEOpUU pacuera JeTalied W Y3JI0B MallMH M allapaToB XHUMHYECKOU
TEXHOJIOTHH.

Ymersn:

MPOBOAUTH PAcCUYeThl 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJIOB CONPOTHBIIECHHUS
MaTepHuaoB;

pPacCUYUTHIBATh M KOHCTPYHUPOBATH JCTAIM MAITUH IO UCXOAHBIM JTAHHBIM;

NPOU3BOUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUsAM  pabOTOCHOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTajeil MalluH.

Baaners:

HaBbIKaMU pacyeTa CONMPOTUBIICHUS MAaTEPUATIOB aHATUTHUECKUMU METO/IaMU;

HaBBIKaMU BBIOOpA MATEPHUATIOB 110 KPUTEPUSM POYHOCTH;

pacdeTamMu THIIOBBIX JETaJed MAalIUH, IOJNb3YICh CIIPABOYHOM JMTEPATYPOH U
I'OCTamu.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. BBenenne
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Ponp mpenmera «[lpuknagnas MexaHuka» B (OpPMHUPOBAHMM HWHXKEHEpa XHMHKa-
texHonora. «[IpuknagHas MexXaHHWKa» KaK OCHOBA JUIsl MOHUMaHWs pabOThI, YCTpOICTBa W
0e30MmacHoOM 3KCITyaTaud 000pyI0BaHUSI XMMHUUYECKOTO MPOU3BOCTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. Pacrsskenue-cikarue».

Paznen 1.1. Onpenenenue peakuuii onop.

AOGCOIIOTHO TBEPIOE TEO. DIIEeMEHThI cTaTUKU. OCHOBHBIC MOHATHS. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHOBecHsl. CBA3U U UX PEAKLIHH.

Pa3nen 1.2. PacTskeHue-cxarue.

OcCHOBHBIE JOMYILIEHUS W IMPUHLHUIIBI CONPOTHUBIICHHS MarepuanoB. Meron cedeHwuil.
Hanpspxenus, nepopmanuu u nepemerieHusi. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHHUX
yCWIMM, HanpsokeHud u  nepeMenieHud. (CraThyecku  ONpeAeNMMblE U CTaTHYECKHU
HeolpeaeauMble 3a1a4uu. JuarpaMmel pacTsDKEHUS JUIsl IUIACTUYHBIX U XPYNKUX MaTepHalloB U
X XapakTepUCTHKU. J[lomyckaemple HanpspDKEHUS. YCIOBUE MPOYHOCTH IPU  PACTSIKEHUU
(cxarun).

3. Moayan 2 «Kpydenue. U3ruo».

Paznen 2.1. Kpyuenue.

3akoH ['yka npu cnBure. BuyTpennue cunoBblie ¢akTopbl pu KpyueHnuu. Hampsokenus B
CTEPXKHAX KPYIJIOro cedeHusl. Y CJI0BUE IPOYHOCTH IPU KPYyUEHHUH.

Pasznen 2.2. U3rud.

['eomeTpuueckne XapakTEpUCTUKHU IUIOCKUX cedeHui. [IoHsTHE YnCcTOro M nmonepeyHoro
u3ru6oB. IlpaBuna mOCTpOEHUS OSMIOp TONEPEUHBIX CHJI W HM3THOAIONUX MOMEHTOB.
OnpeneneHre HOpMalbHBIX HANpPSOKEHUH. YClIOBUE MHPOYHOCTH mnpu u3rude. OmnpeneneHue
KacaTeJbHBIX HanpshkeHuid. ParimonansHeie hOpMbI ceueHui.

4. Moayasb 3 «CJ105kHOe HANIPSIZKEHHOE COCTOSTHHE).

Paznen 3.1. CiokHO€ Hanps>KEHHOE COCTOSTHUE.

OCHOBBI TEOpPHHM HAINPSHKEHHOTO COCTOSIHUSIT W THUIIOTE3bl MPOYHOCTU. [loHsTHE
HANPSDKEHHOTO COCTOSsIHMSL. [ J1aBHBIE TUIOMIAAKU U TiIaBHBbIE HampspkeHus. OO0O0IIEeHHBIN 3aK0H
I'yka. Haznauenue rumore3 mpoyHOCTH. [IoHSITHE SKBUBAJICHTHBIX HAIpPSHKEHUN U KPUTEPHUEB
IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCY/BI.

ToOHKOCTEHHBIE COCYABl XMMHUYECKHX MPOM3BOACTB. OrmpenerneHne HaNpsHKEHWE 1o
O6e3mMoMeHTHOM Teopuu. OcHOBHbIe jomymieHus. BwiBox ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 YypaBHeHHMIO Jlamjaca W MO CTaHAApTHU30BAHHOW METOMUKE.
VYcnoBue npoYHOCTH.

Pazpgen 3.3. Pacuer cxaThIxX CTEp)KHEW Ha YyCTOMUMBOCTb.

Y cTOWYUBOCTD 371IEMEHTOB KOHCTPYKIHi. [loHATHE KpuTHYEeCcKOW cuibl U KO3 uirenTa
3amaca mpoYyHOCTH. Pacuer kputnyeckoi cuibl o Dinepy. [lpenens mpuMeHUMOCTH (GOPMYITBI
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOMYUBOCTbD.

5. MoayJas 4 «/letanun Mamun».

Paznen 4.1. Coenunenue aeraneil MaluH.

Knaccudukanus neraneil MaliMH U anmapatoB XUMHYECKHX MPOU3BOJCTB. Pe3p0oBbIE
coenquHeHus. Pacuer OONTOBBIX COETUHEHWI NpHU TOMEPEYHBIX W MPOAOJIBHBIX HArpy3Kax.
[lInonounsie coenuHenus. Haznauenue u BUAbI MIMOHOK. PacueT MIMOHOK Ha Cpe3 U CMSTHE.
Bunaer cBapku. O0nacts npuMeHeHus. Bunipl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COETUHEHUS.

Banel, ux xmaccudpukanus u HazHadeHue. Ocu. [IpoeKTHPOBOUYHBIE pacyeThl BAaJlOB U
oced. [logmmnuuky CckonapkeHWs. Marepuansl BkIanpimed. [logmmMnHUKKM — KadeHwHs.
[IpyHIMNIMANBHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpUUYECKHE pa3Mepbl. JlOCTOMHCTBA,
HEJIOCTaTKW W O0JacTH TPUMEHEHUS TMOIIINITHUKOB Ka4deHUs W CKONbXeHus. [IpuBogHbIe
mydtel. Haznauenue. Knaccudpukanus mMmypr mo mpUHIMITY JEHCTBUS M XapakTepy paOOTHI.
[Topsinox moadopa MypT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.
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Paznen 4.3. MexaHnndeckue nepenayu.

3yb6uatsie nepepaun. OKpy)XHOE M pagHaIbHOE YCHUIIHSL.

knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O0beM y4eOHOM JUCHUILIMHBI

Penykropel. Onpenenenue u

B 3aueTHBIX B akazem.
SIMHAIIAX qJacax
O01as TPY10€eMKOCTh JHCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHHBI 79.8
KonrtakTHas camocTosiTenpHasi paboTta 0.2
Bua xoHTpoJA: 3aueT / IK3aMeH 3auer ¢
OLICHKOM
B 3auetHbix | B actpoHOM.
€IMHUIIAX qJacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 2,22 60
CaMOCTOSATEIHbHOC U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 59.85
KonTakTHas camocTosiTensHas paboTa 0.15
Buj koHTpOJISA: 3a4eT / IK3aMeH 3aver ¢
OLICHKOH

AHHOTanusA pado4yeil NporpaMMsbl y4eO0HOM TUCHUIINHBI
DJIeKTHBHbIE THCHUIUINHBI 0 (pu3ndeckoii KyabType u cnopty (51.B.20)

1 Heap AMCUMINIMHBI — OBJAJCHUE CHCTEMOW IIPAKTUYECKMX YMEHHMM M HaBBIKOB,
o0ecrieunBarOMIUX  COBEPLICHCTBOBAHME  INCUXO(PU3MYECKUX  CIIOCOOHOCTEH;  pa3BUTHE
CHOCOOHOCTEM HCMONb30BaTh pa3HooOpasHble (opMbl (U3NYECKON KyJIbTyphl, CcIOpTa U
Typu3Ma Il COXPAHEHUS W YKPEIJICHHS CBOETO 3JI0POBBSI M 3[I0POBBSI CBOUX OJM3KHX B
MOBCEHEBHOM XH3HM U NMPO(ecCHOHANIBHOW AeATeNbHOCTH; (OPMHPOBAHWE MOTHBALIMOHHO-
[IEHHOCTHOTO OTHOMICHUS K (DU3WYECKOH KyJabType, (U3NYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIMTaHHUIO, YCTAaHOBKAa Ha 3J0pOBBIH 00pa3 >KU3HU; OOyYyeHHE TEXHHUYECKUM U
TaKTUYECKUM TPUEMaM OJTHOTO U3 BUIOB CIIOPTA.

2 B pe3yabraTre H3yYeHHMs IHCHMILJIMHBI
0akajlaBpUaTa J10JIKeH:

Obaaoams crnenyromumu o0mekynsTypHbiMU (OK) KoMmeTeHIusIMHu:

-CIIOCOOHOCTh K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7);

-CIIOCOOHOCTD UCTIONB30BATh METOBI M CPeICTBA (PU3NUECKOM KYIbTYpHI Ui 00eCIIeUeHUs
MOJTHOIIEHHOM CONUaTbHOM 1 Tipodeccrona bHoM AestenbHocTr (OK-8).

3HarTh:

- HAYYHO-TIPAKTHUECKUE OCHOBBI (PU3NYECKON KYIbTYpPbI U CIIOPTA;

- COLMATbHO-0MOIOTHYECKIE OCHOBBI (PU3NIECKOM KYIBTYPHI U CIIOPTA;

- BIIMSIHAE O3JIOPOBUTEIIBHBIX CHUCTEM (U3UYECKOTO BOCIUTAHUS Ha YKpPEIJICHHE

o0yyamomuiicd 10 MnporpaMmme
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3I0pOBBS, TPOPUITAKTHKY MPpodeccrnoHaNbHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

— CrOCOOBI  KOHTPOJS ¥ ONEHKH (PU3UYECKOTO pa3BUTHSA M (PU3HUECKOU
MOATOTOBIIEHHOCTH;

- mpaBwiia U CrHocoObl TUIAHMPOBAHMS WHAMBHUIYAJIbHBIX 3aHSATHI pa3iUyHON
LIE€JIEBOM HAIIPABJIEHHOCTH;

— crnoptuBHble Tpaguuu MXTU-PXTY um. JI.11. Menneneesa.

Ymers:

—  BBINOJHATH MHAUBUIYATIBHO MOA00PaHHBIE KOMIUIEKCHI MO (PU3HUECKON KYJIbType U
pa3IMyYHbIM BHUJIaM CIIOPTa;

—  OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHu3Ma U COOJIIOIAThH
[IpaBHJia TUTUEHBI U TEXHUKU 0€30MacHOCTH;

—  OCYUIECTBJIATb TBOPUYECKOE COTPYIHHUYECTBO B KOJUIEKTHUBHBIX (hOpMax 3aHATUI
($u3nUeCcKoil KyIbTypOii U CIIOPTOM;

—  BBIIOJIHATH IPUEMBI 3AIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Baajnern:

— CpeACTBaMH W METOJaMH YKPEIUICHHUS WHIUBHIYaTbHOTO 3/I0POBBS, (PU3UIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JOJDKHBIM  ypOBHEM  (pU3MYECKONW TMOJATrOTOBIEHHOCTH, HEOOXOAMMBIM  JUIS
KayeCTBEHHOI'0 YCBOECHHUSI MPOPECCUOHANBHBIX YMEHHUI U HaBBIKOB B IIpOLIecCE 00yUEHUs B BY3e,
JUIsi 00ecriedeHHsl TOJIHOIEHHOW COLUMAIbHOW M Mpo(ecCHOHATBHOM JesSTENbHOCTH IOCIe
OKOHYaHUS y4eOHOT'0 3aBEJICHMUS;

—  TEXHMYECKUMU U TAaKTUYECKUMH HaBBIKAMHU B OJHOM U3 BUJOB CIIOPTA.

3 Kpartkoe coaep:xanue TUCHUILUIHHBI

Kypc muctuminabsl «Jj1eKTHBHbIe AUCHUIVIMHBI 1O (U3HYECKOH KYJAbType H
CIIOPTY» peajn3yeTcs uyepe3 BapHaTUBHBIA KOMIOHEHT (JJIEKTUBHBINA MOAYNb) 328 akaj. 4acoB /
246 actp. yacoB (BHJ CIIOPTa IO BBIOOPY CTYIEHTA), B 3a4€THBIC CJAMHHIIBI HE IEPEBOUTCS,
SIBJISICTCS 00S3aTEIIBHBIM 11 UICIIOJIHCHHUSI TIPU 0YHOU (hopme 00yUeHUs..

[IporpamMmMa paccuMTaHa Ha HM3y4YEHHE AUCHUUIUIMHBI «JJIeKTHBHbIE NUCHHUILUIMHBI 10
(pu3uyeckoil KyJabType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB M IIPEAINOJAracT, 4To
oOydaronuecss UMEIT TEOPETHUYECKYH0 IOJrOTOBKY B O0NacTH JUCHUILIMHBL «Dusndeckas
KylIbTypa M CHOPT», 3aKaHYMBAETCAd 3a4€TOM B KOHIE KaxJaoro cemectpa. KoHTpoib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTHYecKkHe 3aHATHA.

[IpakTiueckuil pa3aen mporpaMMbl peaau3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHITUSIX B
yueOHBIX TPYIax 1Mo odmiel Gu3nueckoi MoAroTOBKE WK MO BHIOpaHHOMY BUAY CIIOPTA.

[IpakTnueckue 3aHATHS TMOMOTAlOT MPUOOPECTH OMNBIT TBOPYECKOM MPaKTUYECKOM
JESTEIbHOCTH, Pa3BHBAIOT CAMOCTOSITENFHOCTh B (PU3MYECKON KyIbType W CHOpPTE B IENSIX
JOCTHXKEHUSI (U3NYECKOTO COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (DYHKIMOHAJIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEM, HANpaBleHHO (POPMHUPYIOT KauecTBa U CBOMCTBA JTMYHOCTH.

[IpakTuueckuit paszzmen BKIOYAaeT B ce0s monpasfesnbl: Mo o0meld (U3HIeCcKOoi
noaroroBke (ODII) u cnenuansHOM puzmdeckoit moaroroske mo Bugam cropra (COIT).

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3uUpPyIOTCSs HAa  HIMPOKOM  HCIOJIb30BAaHUU
TEOPETUYECKUX 3HAHUN W METOJUYECKHUX YMEHHH, Ha MPUMEHEHHU pa3HOOOpa3HBIX CPEICTB
¢buznyecKoil KyJabTyphl U CIOPTA.

VYnensercs BHUMaHUE BONPOCAM MPOBEIEHUS COPEBHOBAaHUN (IpaBUJia COPEBHOBAHUM,
CUCTEMa PO3BITPHIIIEH, ONpeiesieHre nodenuTeneid, 000py10BaHUE U HUHBEHTAPh).

KpurepueMm ycrnenrHocT OCBOECHHUsI yueOHOTO MaTepHala SBJISETCS SKCIEpTHasl OLEeHKa
IpenoaaBarTessi, YUUTHIBAIOIIASL pecysApHOCIb NOCeueHUus 00313amenbHblX YUeOHbIX 3aHAmul,
BBHITIOJTHEHNE YCTAHOBIIEHHBIX Ha JAHHBINM CeMeCTp KOHTPOJBHBIX HOPMATHUBOB (TECTOB) OOIIEH
¢usznyecKkol M CHOPTHUBHO-TEXHUYECKOM TMOATOTOBKM Uil OTHENbHBIX TPYNI pa3Id4dHON
CIIOPTUBHOM HANPABIEHHOCTH.
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Moayab 1. OcHOBBI NMOCTPOEHUSI 0310POBUTEIbLHOM TpeHHMPOBKHU. Teopermuecko-
MeTOAUYECKHE OCHOBBI (PU3HYECKOH KYJIbTYPHI H CIIOPTA.

1. O3nopoBUTENIbHAS HANPABIEHHOCTh — KaK BaXXHEUIIWN NPUHLIUI CHCTEMBI
¢usnueckoro Bocnutanusi. OCHOBBI IIOCTPOCHUS 03/I0POBUTEIBHOM TPEHUPOBKHU.

2. OU3KyNbTYPHO-030POBUTEIBHBIE METOJUKU U CHCTEMBI.

3. OrneHka COCTOSIHUA 30POBbs U (PU3MUECKON MOJATOTOBICHHOCTH 3aHHMAIOLINXCS

(bU3UYECKON KYJIbTYPOH U CITIOPTOM.
Moayas 2. JIBurarejbHble BO3MOKHOCTH 4eJ0BeKa — BOCHUTaHHMe (PU3MYECKUX
kauectB. BOCK I'TO.
1. TlosBnenue u BHeapeHue komiuiekca I'TO
2. Bocnuranue Quanyeckux KayecTB 0OydaromUXcs (OTAEIbHbIE Ka4yeCTBEHHBIE CTOPOHBI
JIBUTATEIIbHBIX BOBMOXKHOCTEH UEeIIOBEKA).
Moayab 3. MeToguka OpraHu3auy U NMPoBeJeHUs] CIOPTUBHBIX COPEBHOBAHUM U
(pU3KYyILTYPHO-MACCOBBIX MEPONPHUSATHIA.
1. XapakTepucTrka ClIOPTUBHBIX COPEBHOBAHUHN U (PU3KYJIBTYPHO-MACCOBBIX MEPOIIPHUSATHIA.
2. ®enepanphbiii 3akoH OT 04.12.2007 Ne 329-03 «O puznyeckoil KyJIbType U CIOpPTE B
Poccuiickoit  ®denepanuy». OpraHuzanusi CHOPTUBHBIX Meponpusituil. VHBeHT-
MEHEKMEHT B CIIOPTE.
3. OcHoBHbIe MOHATHs THKH criopta. Fair Play. TIpodunaktuka HapyiieHHH CHOPTUBHOM
stuku (0opbOa ¢ gonuHrom B criopte). BAJIA.
4. O0bem y4eOHOH THCHHMILINHBI (BAPHMATHBHbIN KOMIIOHEHT)

B CemecTpbl
Bun yae6HO# paboThI akKajzieMm.
yacax I Il V |

O01mas Tpya0eMKOCTh JUCHUILIHHBI IO | 328
Y4eOHOMY IIAHY

KonrakTHas pa6ora (KP): 328
32 66 66 66 66 32

[TpakTaeckue 3austus (I13) 328
32 66 66 66 66 32
Buja uroroBoro kourpoJsi: 3auer / 3a- 3a- 3a- 3a- 3a- 3a-
IK3aMeH 4yer | 4Yer 4yeT yer | 4Yer | 4er

} B actp. CemecTpsl
Bun yae6HO# paboTh
qJacax | I Vv |

Oo6mas TpyA0eMKOCTh TUCHHUIJIHHBI M0 | 246
Y4eOHOMY IIAHY

Konrakthas pa6ora (KP): 246
24 | 495 | 495 | 495 | 495 | 495
[Ipaktuueckue 3austus (I113) 246
24 | 495 | 495 | 495 | 495 | 495
Buja uroroBoro kouTpoJsi: 3auer / 3a- 3a- 3a- 3a- 3a- 3a-
IK3aMeH yeT | der qeT YeT | 4ver | dYer

4.4.3. IncuMnJMHbI BAPDMATHBHON YaCTH (JUCHHUILIMHBI 110 BBIOOPY)
AHHOTanus padoueii nporpaMmpl JucuuInnbl «Yxkonorus» (61.B.J[B.1.1)

1. eab AUCHUILUIMHBI — TPHOOPETEHUE CTYJEHTAMH TEOPETUYECKHX 3HaHUM U
MIPAaKTUYECKUX HABBIKOB ,IIPUMEHEHUS B YEJIOBEUYECKOM ACATEIBHOCTU IPUPOIHBIX PECYPCOB IS
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MOJIyYEHUs] PHEPruH, oOecredeHus OHOJOTMYEeCKOW >KM3HEAEATEIbHOCTH, CO3JIaHUSl OpYIuil
Tpylla M MPOU3BOJCTBEHHBIX IHUKIOB. PaccMaTpuBaioTCs METOAbl 3KOHOMHYECKOM OLEHKH
MPUPOJIHBIX PECYPCOB.

2. B pe3yabTaTe M3y4eHus1 JUCHUILINHBI 0aKaJaBP JA0JIKEH:

oBJIa/leTh cieayrommumu odmenpodeccuonaibubiMu (OIIK) koMmnereHuusimm:

—CIOCOOHOCThIO ~ MCHOJb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI  JUIsS

MOHUMAaHHMsI OKPY’KaIoIIero Mupa u seieHuit npupost (OI1K-3);

oBJaJeTh ciaeayomumu npogeccuonaibubiMu (IIK) komnereHunsiMu:

CIIOCOOHOCTBIO OPraHU30BBIBaTH PAOOTY HCIOJHUTENCH, HAXOAUTh U MPUHUMATH
YIPaBJICHUYECKUE PEIIeHUs B 00JIACTH OpraHU3AlMK TPYIA U OCYIIECTBICHUH MPUPOI00XPAHHBIX
meponpusituii (ITK-11);

3HaTh:

— OCHOBBI TEOPUH PECYPCOIHEPTOCOCPEKEHUS;

— CnocoObl TIPUMEHEHUs TMPUPOJTHBIX PECYPCOB B YEIOBEUYECKOW JIEATEIBHOCTH JUIS
MOJIyYEHUS SHEPTUH;

— Bomnpocs! obecrieuenust 6MOJIOrMUEeCKOM KU3HEAEATEIbHOCTH, CO3/IaHUs OPYIUi Tpyaa
Y IPOU3BOJCTBEHHBIX LIUKIIOB;

— MeTo1bl 5KOHOMHYECKOM OLIEHKU ITPUPOIHBIX PECYPCOB;

Ymers:

— PannonanbHO UCMIOIB30BATh IPUPOJIHBIE PECYPCHI;

Baaners:

— TeopernueckumMu  3HAaHUSIMM U NPAKTUYECKUMHM  HABBIKAMM  IOBBIIICHUS
pecypcosHeprocoOepeKeHMsl, HAMITYYITUMU PECYPCOIHEPTOCOSPEralonuMU TEXHOJIOTHIMU;

3. KpaTtkoe coaep:xaHue JUCHHUILIAHBI

Beenenue.

1: O6mas xapakTepuCTHKa IPUPOTHBIX PECYPCOB.

[Ipuponnas cpena, NTPUPOIONOIB30BAHUE, MPHPOAHBIE pecypchl. Kitaccupukanus
MPUPOIHBIX PECYPCOB. DTaIlbl OCBOCHUS IPUPOJHBIX PECYPCOB.

2: ConHevHast DHeprus

O6mas xapakrepuctrka Connua. Connie u yenoBek. ComHeunoe Temo. ComHIEe H
AIEKTPUUECTBO.

3: AtMocdepa.

O6mrass  xapaktepuctuka atmocdeprsl. CTpoeHMe ©  cocTaB  aTrMochepsl.
Panuanuonnsiif, TemmoBo W BOAHBIA OamaHchl. [Ipomcxoknenue arMmocdepbl U
ruapochepsl. [[BrkeHne Bo3ayxa U €ro HCIOJIb30BaHUE YETIOBEKOM.

4: T'uapocdepa.

O6mme cBenenbs o rumapochepe. Ousnko-xumMudeckrue cBoiicTBa BOAbl. CTpoeHHE
ruapocdeprl. OOmias xapakTepuUCTHKa BOAHBIX pecypcoB. Bommble pecypcsl Poccum.
['uaposnepreTuyeckue pecypcbl. MunepanabHble JeueOHble BOMbI. [IpOMBINITIEHHBIE BOJIBI.
Tepmainbnbie Bobl. ['eoTepMmanbHblie pecypebl. OXpaHa BOJHBIX pecypcoB Poccun.

5: buopecypchbl.

Pacturenbnbie pecypcebl. PactutensHbie pecypebl Poccun. Pecypcbl KHUBOTHOTO
mupa. Mopckue 6uopecypcbl. JKUBOTHBIE OMOPECYPCHI.

6: 3eMenbHbIE PECYPCHI.

OOmrast XxapakTepuCTHKa TOYBEHHBIX pecypcoB. DakTopbl MOYBOOOpPA30OBAHMS.
3emelnbHbIe

7: PexpeallnoHHBIE PECYPCHI.

8: MuHepanbHbIE PECYPCHI.

OO6mme cBemeHHUS O TIOJIE3HBIX HCKOMAEMBIX. BeIecTBEHHBIH COCTaB  pYII.
[TpoMmbinieHHble KIaccupuKauu MeTauioB. Kinaccudukanus pecypcoB 3eMHBIX HEJP, 3amachl
W TIPOTHO3HBIE PECYPChl MHUHEPAIBHOTO CHIphs. [ oproune moje3Hple uckomaembie. HedTb.
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[Tpuponuerii ra3z. VYromb. Topd. Metamnuyeckue moJie3Hble HCKonmaembie. YEpHbIE U
JErupyromuec MCETaJlJIbl. HBGTHBIC MCTaJIJIbI. BnaropoleHe MECTaJJIbI. PGI[KI/IG Hh PaCCCAHHBIC
aneMmeHThl. HeMeTtannuyeckue noje3nsie nckonaembie. OTX0bI TOPHOTO MTPOU3BOJICTBA. 3aKOH O

Henpax Pocculickoi denepanuu.
9: DkoHOMHUYECKas OLIEHKA IIPUPOAHBIX PECYPCOB.

4. O0beM yueOHOM JUCUUIIIMHBI

B 3aueTHbBIX B akanewm.

Bupl yue6HOM paboTh eIUHNIaX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonraktHasi padora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
Jlaboparopubie 3ansatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamMoCTOsATEeIbHOE N3YYCHHUE Pa3/IeNIOB JUCIUIUTHHBI 17 59,8
KonrtaktHas camocrositenpHasi pabora ’ 0,2
Bua KoHTpOJISA: 3a4eT / IK3aMeH - 3ager

B 3auyeTHBIX

B actponom.

Bunel yue6HoI paboThl €AMHULAX yacax
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 81
Konrakthas patdora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocTosITeIbHOE U3YUEHHUE PA3/IETI0OB IUCHUIIIMHbI 17 44,85
KonTakTHas camocrositensHas paboTa ' 0,15
Bupa koHTpOJISi: 3a4eT / IK3aMeH - 3ager

AHHOTaNus padoyeil MPOrpaMMbl JUCUUIIMHBI «JKOJOTUSI XMMHYECKHX

npennpusituii» (61.B./1B.1.2)

1 Heap AUCHUNIMHBI - TPUOOpPETEHHE OOYYAIOMIMMHCS 3HAHUNW W KOMIICTCHIIUH,

HpO(i)CCCI/IOHaJ'IbHBIX YMCHI/Iﬁ U HAaBBIKOB B

oOJactu

OpraHu3anuu

MaJIOOTXOJHBIX

MPOMBIIIJICHHBIX IMPONU3BOACTB Ha OCHOBEC MCTOJ0B O6€3Bpe)KI/IBaHI/I$I TBECPABIX, XHUAKHUX H

F33006pa3HBIX 3arpA3HAOIINX BCIICCTB.

2. B pe3yabTaTe M3y4eHus1 JUCHUILINHBI 0aKAJaBP JH0JIKEH:
oBJaJeTh ciaeayommmu odmenpopeccnonanbubiMu (OIIK) komnereHuusamMu:
-CIIOCOOHOCTBIO MCIIOJIL30BaTh OCHOBHEIE CCTCCTBCHHOHAYYHEBIC 3aKOHBI AJIs1 ITIOHUMaHWA

OKpyXaromiero mupa u sisnernit npupozsl (OI1K-3);

oBJIafeTh ciaeayrmumu npopeccuoHanbHbIMU (IIK) komnereHuusivu:

CIOCOOHOCTBIO OpPraHM30BBIBaTH PAOOTY HCIOJHUTENECH, HAaXOAUTh W MPUHUMATh
yIpaBieHUYECKHE PEIIeHUs B 00JIaCTH OPraHu3alliy TPyAa U OCYIIECTBIEHUN TPUPOIOOXPAHHBIX

meponpustuit (ITK-11);
3unarn:

- OCHOBBI XMMHYECKMX TEXHOJIOTHUM MMPOU3BOACTB C MO3ULIMHA HMX BO3ICHCTBHUSA Ha

OKPYKaIOMIYIO CPeay;

- OCHOBHBIC MCTOAbI O6paH_ICHI/I}I C TCXHOI'CHHBIMU 3arpA3HAIOIIMMHA BCIICCTBAMMU.
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Ymersb:

- QaHAJTM3UPOBATH JAHHBIE 0 UCTOYHUKAM BBIOPOCOB (COPOCOB) 3arps3HSIIONINX BEIECTB;
BBIJICJIATH TIPUOPUTETHBIC 3aTrPSA3HSIONINE BEIISCTBA U UCTOYHUKH UX BEIOPOCOB (COpPOCOB);

- POBOJUTH OIEHKY MPUPOTOOXPAHHBIX MEPONPUATHI TI0O HOPMATUBAM TIPEICIIEHO

JOMYCTUMBIX ~ BBIOPOCOB  (COPOCOB) 3arpsi3HSIOMIMX BEHIECTB W 3KOHOMHYECKOW
11€J1€CO000Pa3HOCTU UX IPUMEHEHHUS.

Baagern:

- HaBBIKAMHU COCTABJICHHS W aHAM3a NPUHIUIUAIBHBIX TEXHOJOTHYECKHX CXEM I10
OYHCTKE BHIOPOCOB (COPOCOB) IMPOMBIIIIICHHBIX TPOU3BOICTB;

- METOJIaMU CPABHCHHSI BAPUAHTOB MPOCKTHBIX PEIICHUIA, HATIPABICHHBIX HA YHEPTO- U
pecypcocOepekeHne 1 MUHUMH3AIIAIO BO3ICHCTBUS Ha OKPYKAIOIIYIO CPELY

3 KpaTkoe coaepskanue Iy CHUNITAHBI

OcCHOBHbIE XMMHMUYECKHE TEXHOJIOIMM M MX BO3JEHCTBUE Ha OKpY)Kawollylo cpeny (B
MIPOM3BOJICTBE CEPHOM, a30THOW M (HochHOPHON KHCIOT, MUHEPAIBHBIX YIOOpEHHUH, IIeIoueH,
aMMHUaKa, CTPOUTEIbHBIX MaTEpHaliOB, LEJUIIOJ03HO-OYMaXHOW  IPOMBILUIEHHOCTH U
HedTerazono0brue). [IpuHIMNBl OopraHu3anuu nepepaboTKu, 00E3BPEKHUBAHUS U YTUIU3ALUU
OTXOJIOB OCHOBHBIX IIPOM3BOJCTB B XHMHUYECKOW, HE(PTEXMMHUYECKOH, CTPOUTEIBHON U Ip.
oTpacyisax. MeToibl OYMCTKH MPOMBIIIJICHHBIX Ta30B OT TBEP/ABIX YAaCTHUIl M adPO30JIeH, OKCHJIOB
cepbl U a30Ta, XJIOpP- U (PTOpPCOAEpKAIIMX Ia30B, OPraHMYECKUX 3arpsA3HSIONIMX BEILIECTB U
OKcuAa yriepoaa. XuUMHYecKHe, (PU3MKO-XUMUYECKHEe W OMOXMMHMYECKHE METOIbl OYUCTKHU
cTouHbIX Boxa. Cucrema cOopa, mepepaOOTKi W 00€3BPEKMBAHMS TBEPABIX MPOMBIIIIICHHBIX
OTXO/IOB.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagewm.

Buapl yue6HOI paboThl €MHHLIAX yacax
O01mas TPyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonraktHas patdora (KP): 1,3 48
Jlexiuu (JIek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTenbHOE U3YYeHUE Pa3esioB TUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenbHasi pabora ’ 0,2
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3auer

B 3auernsix | B actpoHOM.

Bunpl yue6HOI paboThI €IMHHLIAX yacax
O0mas TPy1I0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konraktnas paodora (KP): 1,3 36
Jlextuu (JIek) 0,4 12
Jlaboparopusie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YUYCHUE PA3]IENOB JUCIUIUIMHBI 17 44 85
KonrtakTHas camocrositenbHast paboTa ’ 0,15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer
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AHHoOTanus padoyeil nporpaMmmsl JucuMIIMHBI « UccenoBanue onepaunii B
xumu4veckoii Texnonorun» (b1.B.J1B.2.1)

1. Heas aumcuuminHbl — (OpMUPOBaHME KOMIETEHIMM B 00JacTH aHajiu3a,
MOJICJIUPOBAHUS U ONTUMHU3AIINH OTIEpPALIUH.

2. B pe3yabTraTe n3ydyeHus QJUCHUILINHBI 0aKaJIaBP J0JIKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonanbubiMu (OIIK) komnereHuusamMu:

— CHOCOOHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH B
npoecCHOHANBHOM  JEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKOro aHaliu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO HecienoBanus (OITK-2);

oBJIaIeTh ceayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

- CIOCOOHOCTBIO aHAIM3MPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

—CMOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METOJBl HCCIEAOBAHUSA TEXHOJIOTHYECKHX
MpOLIECCOB U TPUPOJHBIX Cpell, UCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAy4HO-
uccienoBareabckoit padore (ITK-14);

3HaTh:

- IOHATHE OINEPALUU U MCCIEOBAaHUS ONepaluid, CyIHOCTh NPSIMOIl U 0OpaTHOI
3a/1a4 UCCJIEIOBAHMS OIIEpaLli;

- o0yacTu NPUMEHEHHUs UCCIIE0BaHUs ONEepaliil B yIIpaBIeHUHU OpraHU3aLUsIMU U
IPEIIPUATHIMM;

- OCHOBHBIE KJIACChl MOJEJIEH MCCIEAOBAHUSA ONEpaluil U CUTyallMil HPUHITHS
peuenus;

- IIOHATHUC 3aJa4d OIITUMHU3AIIUHU U €€ OCHOBHBIC KOMIIOHCHTHI,

- npuMepsl  (popManuzanMyM  3a7ad  ONTMMHU3ALMU  NPOU3BOACTBEHHOH U
JIOTUCTUYECKON JIEATEIIbBHOCTH € IIOMOLIBIO MOJEIEH JIMHEMHOTO M  ILIEJIOYHMCIECHHOIO
IIPOrPaMMHUPOBAHUS;

- 00J1aCTH MPUMEHEHUS UMHUTALMOHHOTO MOJIEIMPOBAHUS JJIsl aHajIM3a CHUCTEM B
YCIIOBUSIX JIEUCTBUS CTOXAaCTUYECKUX (PaKTOPOB.

YMmern:

- dbopMynupoBaTh WENH, 3aJa4d U KOHIENTYaJbHYI0 MOJENb ONEePaluOHHOIO
WCCIIEJOBAHMSI,

- (opMann30BBIBaTh NMPHUKIAIHBIE 33]1a4l C TOMOIIBIO MOJIENed MaTeMaTHYeCKOTo
IPOTPaMMHUPOBAHUS U peniaTh ux ¢ momouipio nmakera GLPK;

- pa3pabaThiBaTh UMHUTAIIMOHHBIC MOJICIIN OTepallnii ¢ moMolIbio nakera Anylogic;

- MHTEPIPETUPOBATh PE3YNbTATHl MOJIEIMPOBAHUS U TOTOBUTH PEKOMEHAALNU
peleHni Ha UX OCHOBE.

- paboTaTh C HaAyYHO-TEXHUYECKON JIUTEpPaTypol B 00JacTU MPUMEHEHHUS METOJI0B
UCCJIEI0BAHMS OIIepaLUN.

Baapers:

— HaBbIKAMU pabOTBl C HAYYHO-TEXHUUYECKOH, CIIPABOYHON JHTEpaTypod W
AIIEKTPOHHO-OMOIMOTEYHBIMU PECYPCAMU B 00JIACTH MCCIICIOBAHUS OTIEPAITHiA;

- HaBbIKaMU ITPUMCHCHHU A KOMIIBIOTCPHBIX HHCTPYMEHTOB MOJACINPOBAHMA,

- HaBbIKaMU IMPUHATHUA PECIICHUA Ha OCHOBEC MOJACIIMPOBAHUSA.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Hcropust BOSHMKHOBEHHUS UCCieloBaHus onepanuii. [lonsTue uccnegoBanue onepaui.
O06nactTy TIPUMEHEHHUS WCCIICNOBAaHMS ONEparfii Il COBEPIICHCTBOBAHUS OpraHU3AUN H
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npeanpustaii. [Ipsmas u oOpaTHas 3a1a4u MCCIIEIOBAHMS OIEpaldid. JTarbl OMEPaIMOHHOTO
ucciaenoBanus. Poib MopenupoBaHus B UccienoBaHUM oneparui. Curyaluu TpUHSATUS
pELIEHUI 1 OCHOBHBIE KJIACChI MOJIEJIEN B UCCIIEIOBAHUU OIlEpalluil.

[lonaTne 3amayd ONTUMHU3AUUM U €€ OCHOBHBIE KOMIIOHEHTHL. JIMHelHOe
[pOorpaMMHUpOBaHUE: MaTeMaTH4ecKas MOCTAaHOBKA 3aJauyd JIMHEHHOrO IMpOrpaMMHUpPOBAHUS,
reoMeTpuueckas uHrepnperauus. [loHsTHE AOMYCTUMOCTH M ONTUMAIbHOCTH. CBSI3bIBAIOIINE
orpaHuueHusi. AHanu3 4yBcTBUTEIbHOCTH. OOIIas XapakTeprUCTUKa alropuTMa pelieHus 3a1a4y
JUHEHHOTO MPOTrpaMMHPOBaHUS. SI3BIKH MOJICITMPOBAHMS U MHCTPYMEHTHI JUTsl (hOpMaIu3aiuu u
pemieHuss 3ajad  JIMHEHHOro MNporpaMMHpoBaHus. LlerouncieHHoe MNporpaMMUpOBaHUE:
UCIIOJIb30BaHNE JTMCKPETHBIX IMEPEMEHHBIX B 3ajladaX ONTHMHU3AIMM; OOIIasi XapaKTepUCTHKA
ITOPUTMOB pELICHUs 3a/1ay LIeJIOYMCICHHOTO IporpammupoBanud. [Ipumepsr dopmanuzanuu
3ama4 B chepe MPOM3BOACTBEHHOTO TUIAHUPOBAHUS, JIOTHCTUKH PaclpeesieHus], INIAHUPOBAHUS
MIPOJIaXK U ONEepaluid, COCTaBICHUU PACTIMCAHUI.

[TpoGyiieMa TPUHATHS PEHMICHUS B YCIOBUSAX JCHCTBHUS CTOXACTUYECKUX (PaKTOPOB:
OCHOBHBIE MOAXOJbl K pelieHuto. [IpumeHenne MeTona MMHUTALIMOHHOTO MOJEIMPOBAHUS IS
aHajgu3a W oNnTUMH3anuu onepauuil. KommbroTepHble WHCTPYMEHTBHI MOJEITUPOBAHUSI.
I[MpoueccHoe MoaenupoBanue B nmakete Anylogic. UMHTAIHOHHBIH SKCTIEPUMEHT.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagem.

Buapr yue6HO# paboThI €MHHLIAX yacax
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 3 108
Konrakthas patdora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE U3YYeHUE Pa3eNiOB TUCIIUILIHHEI 17 59,8
KonTtakTHas camocrosiTenbHas paboTa ' 0,2
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH

B 3auernsix | B actpoHOM.

Bunpl yue6HOI paboThl €IMHHILIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonraktHas patdora (KP): 1,3 36
Jlexiuu (JIek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsITENbHOE U3YUYEHHUE PA3AETIO0B TUCIUILIMHBI 17 44,85
KonTakTHas camocrosiTenbHas paboTa ' 0,15
Bua koHTpoOas: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMmsl AUCHUILIMHBI «MeToAbl pelIeHus 3a/1a4
HeJIMHEHHOT0 MPOrpaMMHIpPOBaHus B XUuMu4eckoii Texnosornn» (b1.B.JI1B.2.2)
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1. leap AMCHUIVIMHBI — W3YYEHUE YHUCICHHBIX METOJIOB PEIICHUS HEIUHEUHOrO
yYpaBHEHUS HaA TPUMEPE 3aJauyd OMPEICNICHUs 3HAYCHHWA CBA3aHHBIX (DU3MKO-XUMUYECKUX
1apamMeTpOB C UCIIOIb30BAaHUEM HHCTPYMEHTAPHS AJICKTPOHHBIX Tabiuiy MS Excel.

2. B pe3yJbTaTe M3yYeHUs: JUCHUILIMHBI 0aKaIaBP 10/KeH:

oBJIa/leTh cieayrommumu odmenpodeccuonaibubiMu (OIIK) koMmnereHuusimm:

— CHOCOOHOCTHIO MCITOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCITUIUIMH B
NpoEeCCHOHAIBHON ~ CSITEIBHOCTH, TPHUMEHATh METOJbl MAaTeMaTHYeCKOro aHajlu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (OI1K-2);

oBJIaleTh ceayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHH MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

—CIOCOOHOCTBIO TPUMEHSTh COBPEMEHHBIC METOIbI HMCCICIOBAHUSA TEXHOJIOTHYECKUX
MpOLIECCOB U TPUPOJHBIX Cpell, UCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienoBareabckoi padore (ITK-14);

3HaTh:

- METO/Ibl TMHEHHOTO ¥ HEJIMHEWMHOTO MPOTPaMMHUPOBAHNS;

- METO/Ibl ONTUMU3ALMH JIJISl PEIICHUS] KOHKPETHBIX 33]1a4,

- OCHOBHBIE  METOJABl  ONTHUMHU3ALMH, TPUEMBI  TOCTPOCHHUS  KPUTEPUEB
OINTHUMAaJIBHOCTH;

YMerTh:

- MPUMEHSATh METObI ONTUMU3ALNY JIJIs1 PEIICHUS] KOHKPETHBIX 3a]1a4;

- BEIOMpATh METOJBI HCCIEAOBAHUS, IUIAHUPOBATh W TPOBOJHWTH HEOOXOIUMBIC
OKCIIEPUMEHTBI, HUHTEPIPETHUPOBATH  PE3yJbTaTbl U  JIeJIaTh  BBIBOJBI,  HCIIOJIB30BATh
MaTEeMaTUYECKHI armapaTr Ijis pelieHUs 3a7ad, BO3HHKAMIIMX B XO0j€¢ MPOPeCCHOHATBHON
JIeSITEILHOCTH,

- CTPOUTH ONTHMM3AILMOHHBIC 33]]Ja4H C UCIOJIb30BAHUEM PA3JIUUHBIX METOJIOB;

Baagern:

- HABBIKAMU TOJb30BaHUS METOJAAMH YCIOBHOM U O€3yCIOBHOW ONTUMM3AIINH;

- HABBIKAMHU pEIIEHUS ONTHUMH3AIMOHHBIX 3ada4 B cpeae MS Excel u mpyrux
MmaKeTax;.

- METO/IaMH JINHEWHOTO U HETMHEHHOTO TPOTrpaMMHUPOBAHUSL.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Tema 1 YncnenHoe pelieHne HEIMHENHOTO YPaBHEHMS Ha IIPUMEPE 3a/1aukl ONIPEAEICHUS
3HaUEHUN CBS3aHHBIX (QU3MKO-XMMHUYECKUX MapameTpoB. [Ipu pemieHnn mmMpokoro Kpyra
XUMUYECKMX UM  XHMHKO-TEXHOJIOTMYECKMX 33Jad 4YacTO BO3HUKaeT HEOOXOIUMOCTb
YCTAHOBJIEHMS] 3HAUYEHHS HEKOTOPOro (PU3MKO-XMMUYECKOro IapameTrpa, Mpu KOTOPOM
JIOCTUTaeTCs 3aJaHHOE 3HAYEHUE IPYroro, CBA3aHHOTIO C IEPBBIM, ITapaMeTpa.

K taxum 3aaadaM, B YaCTHOCTH, OTHOCATCA:

* TNOMCK TEMIIepaTypbl, MpPH KOTOPOW pPACTBOPUMOCTH / BSA3KOCTb / TEIMJIOEMKOCTh
BEIIECTBA paBHA HEKOTOPOMY 3HAUYEHUIO;

* MOMCK KOHILIEHTPAIMH, TPH KOTOPOU IIIOTHOCTH / TEMIIEpaTypa KUIeHUs / TeMIeparypa
3amep3anus / pH pacTBopa TBepJoro BemiecTBa B BOAE / CMECH JBYX >XKHUIKOCTEH paBHa
3a/laHHOMY 3HAa4YE€HMUIO;

¢ IIOUCK TCMIICPATYPhI / JaBJICHUA / cocTaBa cMecH ABYX T'a30B, IIPpU KOTOPBIX CKOPOCTb
PE€aKiu JOCTUTHET 3aJaHHOI'0 3HAYCHM.

CBsi3p MeXIy ABYMS TaKUMU (U3UKO-XMMHUYECKUMHU TapaMeTpaMH 4acTO MOXKET OBITh
MpEeACTaBI€HAa B BHJE  HEKOTOPOW  HEJIMHEHHOW  (MMOJIMHOMHMAIBHOW,  CTETICHHOM,
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norapudpmMudeckod u T.1.) GyHKIMU omHOM mepemeHHOW y=f(x). Takue 3amaum CBOAATCS K
PELICHHUIO HEeIMHEHHOTO YpaBHEHUS C OTHUM Hen3BecTHBIM BHa f(x)=0.

Tema 2. CoBpeMeHHbIE MaTEMaTUYECKUE METO/IbI PELICHHUS 33714 PecypcocOepexeH s ; C
HABBIKAMHU HCIOJB30BaHUS MPHUKIAIHBIX MPOTPAMMHBIX IMaKETOB B O0JIACTH XHMHYECKOH
TEXHOJIOTHH, HePTEXUMUU, OMOTEXHOJIOTUH M OXpaHbl OKpYXKarolled cpelbl. MeToabl OLEeHKU
napamMeTpoOB MaTEeMaTHUYE€CKUX MOJICICH 1 YCTAHOBJICHUS UX a/ICKBATHOCTHU PEAIbHOMY OOBEKTY.

Tema 3 3HaKOMCTBO M OCBOEHHE OCHOBHBIX MAaTE€MaTHMYECKUX METOJOB JUISl PELCHUs
ONTUMU3ALMOHHBIX 3a]1a4 (METO/bl JMHEHHOTO U HEJIMHEHHOr0 MpOorpaMMHUpPOBaHHMs, TOUCKOBBIE
METO/BI SKCTPEMAIbHBIX TOYEK BHYTPH (PaKTOPHOTO MPOCTPAHCTBA.

Tema 4 OcBoeHHE TPUEMOB PEIICHUS 337a4 110 ONTHMU3ALNHU TETJIOCHA0KEHUSI CUCTEM H
UCITIONIb30BAaHUEM METOAA DSBPUCTHK UM MNHUHY-30HBL. Pa3paboTka ONTHMAaNbHBIX CXEM
peKynepanun Tera, oreHka 3(pGpekTHBHOCTH KaXX101 U3 CXEM.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagem.

Bunel yue6HoI paboTh €IMHULAX yacax
OO01asi TpyA0eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3 108
Konrakthas patdora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATenbHOE U3YUeHUE Pa3IesioB JUCIUTUIHHBI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH

B 3auetHbix | B actpoHOoM.

Bunpt yueOHoM paboThI eIMHHLIAX gacax
O01as TPy/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 81
KonraktHas patdora (KP): 1,3 36
Jlextuu (JIek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI 17 44,85
KonTakTHas camocrositenbHas paboTa ' 0,15
Bua koHTpoOsA: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTanuA padoyeil nporpaMMsl AucHUIIMHBI «MHPOpMaTH3anHMsA XUMHKO-
TexHoJoruueckux cucrem» (b1.B./1B.3.1)

1.eap AUCHUILUIMHBI - TOJIyYeHUE CTY[IEHTAaMU 3HAHUU B 00JIACTU COBPEMEHHBIX
UHOOPMAIIMOHHBIX TEXHOJOTMH U WX IPUMEHEeHHs B XUMHUYECKOW HaydyHOU U
IIPOM3BO/ICTBEHHOU cdepax.

2. B pe3yabrare wu3y4eHMs [AUCHUILIMHBI oOy4yamwuuiics 10 mnporpaMmme
0akajaBpHUaTa q0JIKEH:

oBJIaeTh ciaeayrmmumMu npogpeccuoHanbHbiMU (IIK) komnereHunsiMu:
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- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJIOTMYECKUN IPOLECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

- TOTOBHOCTBIO H3ydaTb HAy4YHO-TEXHHYECKYI0 HH(OpMALMIO, aHAIN3UPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 110 TeMaTuke uccienopanuii (I1K-13);

CIIOCOOHOCTBIO TNPUMEHATh COBPEMEHHBIE METO/bl HCCIIEOBAHUS TEXHOJIOTHYECKUX
IIPOLECCOB U TPUPOJHBIX CpEl, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4HO-
uccienoBareabckoi padore (ITK-14);

3HaTh:

- OCHOBHBIE IOHATHS U OIpeesieHust UH(OpMaTU3aLny,

- MeToAbl aBTOMATU3UPOBAaHHOIO cbopa, mepenaud, oOpPabOTKM U HAKOIUIEHUA
nHGOpMaIMl O IIapaMeTpax TEeXHOJOTUYECKUX IIPOIeCCOB; MeTO/bl IPOEKTUPOBAHUA
peAnNOHHBIX 6a3 JaHHBIX;

YMmern:

- QaHAJIM3UPOBATh XMMHUYECKHUE MTPOLIECCHI U ITPOU3BOJICTBO KaK OOBEKT aBTOMATHU3ALMH U
yIpaBJIeHUs; BBIOMpATh CTPYKTYPY AaBTOMAaTHU3MPOBAHHBIX TEXHOJIOTMYECKUX KOMIUIEKCOB,
UH(POPMALIMOHHBIX W BBIYMCIUTEIBHBIX CETEeH; IMPOEKTUPOBaTh Oa3bl JAHHBIX B JIAHHON
OpeIMETHOM 00NacTH ¢ MOJy4€HHEM MpPOrpaMMHOIO IMpPOAYKTa C IIOMOIIBIO ITaKETOB
IPUKIAIHBIX Iporpamm no paspadorke CYB/I;

Baagern:

- TIPEACTaBJICHUEM O IPUMEHIEMBIX JUIsI [IeJIell aBTOMaTU3UPOBAaHHOTO cOOpa, Iepeiayy,
00pabOTKM M HaKOIUIEHUs MH(OPMAIMM TEXHUUYECKUX CPEACTBAX, BKJIIOYAs MPOMBILIUICHHbIE
KOHTpOJUIEphl U ynpasistomue 9BM; o npuMeHeHNH BBIUMCIUTEILHOW TEXHUKHU Ui BbIOOpA,
KOMITIOHOBKH U TpauecKoro n300pakeHusi XMMUYECKHX IPOMBIIIJIEHHBIX alaparos.

3. KparTkoe conep:kanue JIUCHUIIUHBI:

1. ITonsiTe MHPOPMALMOHHOM TEXHOJOTUH U UHPOPMATU3ALUH.

Onpenenenne.  Mactpymentapmii.  Madopmanumonnas  texuomorus (UT) wm
uHpopMmanMoHHas cucrema. MHdopmaruszauusa. OTanbl  pa3BUTHS — HMH(GOPMALMOHHBIX
TexHOJIOTHH. OCOOEHHOCTH HOBBIX MH(OPMAIIMOHHBIX TeXHOJIOTHH. [IpobaemMbl nenoab30BaHus
UH(POPMALIMOHHBIX TEXHOJIOTUH.

2. Bunel nHGOpPMAIIMOHHBIX TEXHOJIOTHH.

Obmas knaccudukauus BugoB MWT. Crpykrypa ympaBieHHs OpraHu3anuei.
Knaccudukanust BumoB wuHbopmanmonHsix TtexHonoruii. WUT o6pabotku manabix. WT
ynpasneHus. Asromatuzanus u UT. DkcnepTHbie CUCTEMBI.

3.0pranm3anusi ”HOOPMAIIMOHHBIX TTPOIIECCOB.

Mogenu uHGOPMAMOHHBIX IPOLECCOB Mepefaud, o0paOOTKM, HAKOMJIEHHs JaHHBIX.
OO0o6mieHHass cxema TEeXHOJOTHYecKoro mpouecca o0pabotkun wuHdopmauuu. COop u
peructpauus uHpopmauuu. Ilepenaua mupopmanmu. O6pabotka uHopManu. XpaHEHUE U
HakoruieHne uH@opmanuu. CHCTeMHBIH TOAXOA K PELICHUI0 (YHKIMOHAIBHBIX 3a1ad U K
OpraHu3aly HH(HOPMAIMOHHBIX IPOLIECCOB.

4 VlHpopMaliiOHHbIE TEXHOJIOTHH B Pa3IMYHbIX 00J71acTIX AESITEIbHOCTH.

UT B cucremax opraHu3allMOHHOTO yrpasieHus. DBM npu BeiOope pelieHuii B obaactu
TEXHOJIOTMH, OpraHu3aliM, IUIAaHUPOBAHWS W YympaBieHus npousBoiacTBoM. Hoseie UT B
cucTeMax opraHu3anuoHHoro ympasineHus. UT B oOyueHuH. ABTOMaTH3UPOBAaHHbBIE CHCTEMBbI
Hay4yHBIX HccieaoBaHui. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.

5.MHpopManinoHHbIE TEXHOJIOTHH B PacIpeeIeHHBIX CUCTEMAX.

Texnonoruu pacnpeneneHHbix BblucieHudl (PB). Pacnpenenennbie 0a3bl JaHHBIX.
Texnonoruu u mozaenu "Knuent-cepsep". Moaens daiinoBoro cepsepa. Mojienb yaaleHHOTO
JIocTyna K JaHHBIM . Mogens cepBepa 0a3bl JaHHBIX. Mojenb cepBepa NPUIOKEHHI.
TexHoMOrMM 00BEKTHOTO CBSI3bIBAHUS TaHHBIX. TEXHOJIOIMH PEIUTMLUPOBAHUS JaHHBIX.

6.TexHOIOTHH KOMITBIOTEPHOTO MOACTHPOBAHHSI.

[loHsiTHE O KOMIBIOTEPHOM MaTeMaTH4YeCKOM MojeiaupoBaHuu. OOmiye cBeaeHus o
KOMITBIOTEPHOM MaTeMaThuyeckoM MojenupoBanuu. Kinaccupukarus MaTeMaTH4ecKuX MOIETIeH.
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9TaHBI, eI U CPpeACTBa KOMIIBIOTCPHOI'0O MAaTEMATUYCCKOIr0O MOJACIIMPOBAHM. MOI[eJ'II/IpOBaHI/IH
CJIy‘-I@.ﬁHBIX IpOIECCOB. OcoOeHHOCTH HUMUTAIMUOHHOI'O MOJCIMPOBAHUSA MPOU3BOACTBCHHBIX

CHCTEM.
4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akanmewm.

Buapl yue6HO# paboThl €MHULIAX yacax
O011asi TPYA0EMKOCTh TMCHHUILIHHBI 0 Y4eOHOMY IJIAHY g 108
Kounrakthas pa6ora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaktrueckue 3ansarus (113) 0,9 32
CamocrosiTtesibnas padora (CP): 1,7 60
CamocTosaTenbHOe U3YUYeHUE Pa3/IesIOB TUCIUILIHHEI 17 59,8
KoHTtakTHas camoctosTenbHas pabora ' 0,2
Bujx koHTpoOJISi: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actponom.

Bunst yueGHoi paboTh eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 3 81
Konrakrhasi padora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KonTaktHas camocrositennbHas paboTa ' 0,15
Bujx koHTpOJISi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padodeil mporpaMmsl JAUCHUILIMHBI «[IpUHOMIIBI OPraHU3anny ¥ yIIPaBJICHUSA
IHepropecypcocéeperaoummMi XUMUKO-TeXHoJJornyeckumu cucremamu» (61.B.J1B.3.2)

1. Heap AUMCHMIVIMHBI — MpHOOpEeTeHHE OOYYAIOUIMMUCS TEOPETUYECKUX 3HAHUU U
NPAaKTUYECKUX HABBIKOB B O0JIACTH OPraHU3aLMU U YIPABICHUS YHEPropecypcocoeperaromyumMu
XTC c nenplo pemeHusl 3a7ad TMOBBIIIEHUS PECYpPCOIHEPreTHYEeCKOn M AK03(PPEKTUBHOCTU

XUMHYECKHUX IIPOU3BOCTB.
2. B pe3syabrare
0akajaBpHuaTa JOJIKEH:

U3yYCHUSA NUCHUIIIMHDBI

oBJIafeTh ciaeayrmumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMu:

o0yualouuiics 1o

nporpamme

- CHOCOOHOCTBIO AHAJIIU3UPOBATH TEXHOJIOTUYECKHM mponecc Kak 00BEKT YIIpaBJICHUA

(IIK - 9);

- TOTOBHOCTBIO HU3y4uaTb HaYYHO-TCXHUYICCKYIO

UH(pOPMaLIHUIO,

OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (IK-13);
CMOCOOHOCTBIO TNPUMEHSATh COBPEMEHHBbIE METOJbl HCCIIEAOBAHHUS TEXHOJIOTHYECKUX

MIPOIIECCOB W TMPHUPOIHBIX CPeI,
uccrnenoBarenbckoi padore (ITK-14);
3HaTh:

AHAJINU3UPOBATH

HCIIOJIB30BAaTh KOMIIBIOTCPHBIC CpPEACTBA B HAYYHO-

— cocoObI B IMPpUCMbI 3Hepropecypcoc6epe>KeHH;1 B MMPOU3BOACTBAX U «3CJICHBIX» LCIIAX

MTOCTaBOK XMMUYECKON NIPOIYKIUH;
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— kputepun pecypcosneprodpdexruBaoctu XTC;

— YpOBHH HH(OPMAIIMOHHO-YIPABISIOMIEH CTPYKTYphl pecypcodHeprod(hHeKTuBHOTO
XUMHYECKOT0 TPOU3BOJICTBA U UX B3aUMOCBSI3b;

— apXUTEKTYpy KopropatuBHbX HH(popMannoHHBIX cucteM (KHWC) moructuyeckoro
yIpaBiIeHUs pecypcodHeproddHeKTUBHOCTHIO TPOMBIIUIEHHOTO IPEIIPUITHS;

— IPUHLUIBI OpraHU3alu1 SHEPTOPECYPCOCOEPETraOIINX XUMUYECKUX ITPOU3BO/ICTB;

— OCHOBHBIC KOHIICTIIMM W HANpaBJICHUSI JIOTUCTUKU PECypCOIHEProcOeperkeHUs
(«3eneHon» TIOTUCTUKH )

YMmern:

— pa3pabaTbIBaTh JIOTMKO-MH()OPMAIIMOHHBIE MOJEIH OCHOBHBIX OW3HEC-TPOLIECCOB
XUMHUYECKHUX IPOU3BOCTB U UX LieTiel TOCTAaBOK;

— MIPOBOJIUTH AHAIM3 TEXHOJOTHYECKUX PEeXUMOB (yHKIMoHupoBanus XTC c¢ menbio
BBISIBJICHUSI U YCTPAaHEHUS MCTOYHHMKOB IOTEPH ChIPbs, TOIUIMBA M DHEPTUU B CHCTEME s
pa3paboTKK HayYHO 0OOCHOBAHHBIX TEXHOJIOTUYECKUX U MH)KEHEPHO-TEXHUYECKUX PEUICHUN 110
MOBBIIICHUIO 3P(GEKTUBHOCTH XUMUYECKUX MPOU3BOJICTB C HcMoib30BaHueM JaHHbIX ACY TII
XUMHUYECKOT0 IPEAIPUSITHS;

— BBIABJIATh W aQHAJIM3UPOBATh MPUYHUHBI MOTEPH CHIPhS, MATEPUANBHBIX M TOIUIMBHO-
HHEPreTUUECKUX PECYpCOB Ha ACUCTBYIOIIUX XMMHUYECKHUX MPOM3BOACTBAX U B LIEMAX IMOCTAaBOK
XUMHUYECKOH TMPOAYKIMH IO JaHHBIM, IIOJIYYEHHBIM C HCIOJIb30BaHUEM MPOTrPAMMHOIO
uHctpymenrapus KUC;

Baagern:

— METOAOJOruel  (PYHKIIMOHAJIBHOIO MOJEIUPOBAHUS TEXHUYECKUX U COLUAIBHO-
skoHomuueckux cucteM IDEFO0 «Function Modelingy;

— METOJIaMH aHaAJIN3a pecypcorHeprodppexTuBHOCTH PpyHKIMoHUpoBaHus X TC.

— METOOJIOTHEN pENHKHHUPUHTA OU3HEC-TIPOIIECCOB.

3. KparTkoe conep:kanue JIUCHUIIUHBI:

Mooyns 1. Beeoenue.

OHepropecypcocOeperampmue XUMHYECKHE MPOM3BOJICTBA KaK CIOXKHBIE XHMHKO-
TexHosoruueckue cucremsl. Kputepuum pecypcosneprospdexrtusHoctn XTC. Ilonstue
pecypcosneprodhpextuBHOCTH U 3K03PdekTUBHOCTH. KpaTkas XapakTepuCTHKa CHOCOOOB H
npuemMoB 3Hepropecypcocoepexxenust B XTC.

[IpyHIMOBI OpraHu3allid  SHEPropecypcocOeperarouMx XUMHUECKUX MPOU3BOJACTB.
YpoBHH UH(POPMALIMOHHO-YTIPABIIIONIEH CTPYKTYpBI sHepropecypco’pHeKTUBHOTO
xumuyeckoro mpousBoiactBa: BPM-cuctembr, ERP-cucremsr, MES-cucremsr, ACY TII
(aBTOMATH3MPOBAHHBIC CUCTEMBI YITPABICHHSI TEXHOJIOTHUSCKUMHE IPOIIECCAMH ).

Mooyns 2. Ynpaenenue ousnec-npoyeccamu Xumuieckozo npeonpusmus.

busnec-npouecc. buznec-mnan. Cucremsl ynpasienus: 6usnec-nponeccamu (bII) — BPM
(Business Process Management). MeTo00rusi CTPYKTYpHOTO aHaliW3a W MPOCKTHPOBAHHS
SADT (Structured Analysis & Design Technique). IDEFO «Function Modeling» — meTononorus
U KOMIBIOTEPHbIE HHCTPYMEHTHl (YHKIMOHAJIBLHOTO MOJAEIUPOBAHUS TEXHUYECKUX U
COLIMAJIbHO-9KOHOMHUECKuX cucteM. Jloruko-undopmanuonnsle Mmonenu bBII — IDEFO-
JUarpaMmBbl.

Peunxunupunr BII (Business process reengineering — BRP) — mepemnpoektupoBanue
JoruKo-uH(POpMaUOHHBIX Mojenei BII st mocTuxeHuss MaKCUMaIbHOW Pe3yJIbTaTUBHOCTH U
3P PEKTUBHOCTH MIPOU3BOJICTBEHHO-X O35 ICTBEHHOM U (MHAHCOBO-?KOHOMHYECKON
JEeSTENIbHOCTH TPEINPUITUS. B COOTBETCTBHM C KOMIUJIEKCHBIMHM KJIIOYEBBIMU I1OKa3aTeNsIMU
s dexruBaoctu (Key Performance Indicators — KPI).

Mooyns 3. Kopnopamuenvie ungopmayuonnvie cucmemvl  JA0CUCHMUYECKO2O0
Ynpaenenus pecypcoinepzoigghexmuenocmvio npeonpusmus.

ERP-cucrema (anrn. Enterprise Resource Planning System — Cucrema niaHupoBaHUS
pecypcoB mpennpusatusi). Konnenmuss ERP kak pasButue Oosiee mpocThix konuemnuuié MRP
(Material Requirement Planning — IlnanupoBanue nmotpedHOCTeil B MaTepuanax) u MRP 11
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(Manufacturing Resource Planning — IlnanupoBanue Mpou3BOACTBEHHBIX pecypcoB). Mepapxus
wianoB B MRP II: crparernueckoe miaHMpoBaHuE — OW3HEC-TUIAHMPOBAHUE — IUIaH O0OBEMOB
npojaxk M Ipou3BojcTBa. [lmanupoBanue pecypcoB. [maBHBIN MiaH-TpapUK MPOU3BOJACTBA.
[TnanupoBanue mnorpebnocreit B MomHocTsax (CRP). IlmanupoBanme mnorpeOHOCTEl B
pacrpenenenuun (DRP).

[Ipon3BoACTBEHHOE  IUIAHUPOBAHME, MOJEIMPOBAHUE IIOTOKA 3aKa30B, OLEHKA
BO3MOXXHOCTH HX peall3allii B CIy)X0axX U MOApa3AeNeHUsIX MPEeANpHsITHs, yBSI3bIBas €ro co
COBITOM, C MCIOJIb30BAaHUEM IIPOrpaMMHOro uHcTpymeHtapus B ERP-cucremax. Jlocrouncrsa u
HenocTaTku coBpeMeHHbIX ERP-cuctem.

MES (Manufacturing Execution System — uchoJIHUTENbHAsT CUCTEMa MPOU3BOJICTBA) —
MHTETPUPOBaHHAS MH(POPMAIIMOHHO-BBIYUCIUTEIbHAS CUCTEMA, O0bEINHSAIONIAS UHCTPYMEHTHI
M METOJbl YIpaBJIEHHUS NPOU3BOACTBOM B pEalbHOM BpEMEHHU. 3aJaud CHHXPOHU3ALNH,
KOOPJAMHHUPOBAHUS, aHAU3a U ONTHUMM3AIMK BBITYCKAa NPOAYKIMH B paMKax MPOU3BOJCTBA
XUMHUYECKOH  MPOAYKLHUH. OOecnieueHre  BBICOKOTO  YpOBHS ~ OpraHU3alliM  BCE
MIPOU3BOJICTBEHHON AESITeTbHOCTU (OT (POPMUPOBAHUS MPOU3BOACTBEHHOIO 3aKa3a 0 OTTPY3KHU
FOTOBOM MPOIYKIMM Ha ckiaabl). OnTumMHu3anus NpOM3BOACTBEHHOrO pacnucanus. Otriauuue
MES ot ERP.

MES — cBsi3yromiee 3B€HO MEXAy OPUEHTHPOBAHHBIMH Ha (PMHAHCOBO-XO3SHCTBEHHBIC
oneparuu ERP-cucremamMu u onepaTuBHOW NMPOU3BOJCTBEHHOW AESITEIbHOCTHIO MPEANPUATHUS
Ha YpPOBHE 1I€Xa, y4acTKa WK IPOU3BOICTBEHHOMN JIMHUU.

Huxuauit YpOBEHBb nH(GOPMaILMOHHO-YTIPABIISIONICH CTPYKTYpBI
sHepropecypcodddekTuBHOr0  XmMmuuUeckoro mnpomsBoactBa — ACY TII B  mexax,
npou3BoAcTBeHHBIX TUHUSAX. Apxutekrypa ACY TII. SCADA-cuctemsl.

Mooynb 4. Xumuueckue npeonpusamus KaKk CHeyuaibHvle 00BEKmMbl J10ZUCHMUKU
pecypcoanepzocoepercenusn. Illonamue npomvlidieHHOU T1OCUCIMUKU.

[Ipenmer u OOBEKTHI HWCCIEAOBAHHS TMPOMBINUIEHHOW JOTHCTUKUA. OcobeHHOCTH
XUMHUYECKHUX MPEANpHUATHA KaK CHEUAIbHOTO Kiacca OOBEKTOB MPOMBIIUIEHHON JIOTUCTUKU.
Jloructuka pecypcosHEpProcOEpeKeHUs] — BaXHEUIIUNW OpraHU3alMOHHO-YIPABICHYCCKUN
(GakTOp KOHKYPEHTOCIOCOOHOCTH 3SKOHOMHYECKOM A(PPEKTUBHOCTH U  SKOJIOTUYECKOH
0€30MacCHOCTH XUMHYECKUX MPEATPUSITHIA.

OcHOBHbIE KOHLICTIIMM W HAMNpaBJICHHUS JIOTUCTHKU SHEPropecypcocOepeskeHus
(«3emeHol» JTOTUCTHKH); 12 MPHHIUIIOB «3€JICHON XUMHUU»; MPHUHIUIBI «3EJICHOW» TEXHUKH.
[TonsTHEe 3HEpropecypcocOeperarmx 3KOJI0OIrMYecKH O€30MacHbIX, WM «3€JIEHBIX», Lemnen
MIOCTaBOK  XMMHYECKMX MPOU3BOJACTB. Jloructuueckoe yrpaBiI€HHE OTXOJONOTOKAMHU
MIPOM3BOJICTBA U MOTPEOICHUSI XUMUUECKOM MPOTYKIIUH.

4. O0bem y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh €UHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konraktnas pa6ora (KP): 1,3 48
Jlexruu (JIek) 0,4 16
[Mpaktrueckue 3austus (I13)) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTeNbHOE U3YYEeHUE Pa3IeNIOB TUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenbHas paboTa ’ 0,2
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3ager
B 3auetnbix | B actpoHOM.
Bunpr yue6HOI paboThI eIUHUIIAX Jacax
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O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81

Konrakrhas padora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
[TpakTnueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamMocCTOosITeIbHOC H3YUYCHHE Pa3/ICIIOB AUCITUTLIHHBI 17 44 85
KonTakTHas camocrositenbHas paboTa ' 0,15
Bua KoHTpOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTanua padoyeil nporpammbl Aucuunnubl « Hagesknocts n 3¢ PeKTUBHOCTH
xumu4ecknx npoussoacre» (b1.B.JIB.4.1)

1. Heap aucnumimHbl — (QopMHUpOBAaHUE KOMIETEHIMM B 00JacTH aHaIW3a U
MIPOTHO3UPOBAHUS HAJIEKHOCTH TEXHUUECKUX CUCTEM.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMICH 1O MporpamMmme
0akajaBpHuaTa q0JI’KeH:

oBJajeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

- CIIOCOOHOCTHIO AHAIM3UPOBATH TEXHOJIOTHYECKUN MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

- CIIOCOOHOCTBIO CHCTEMAaTU3UPOBATh M 0000maTh WHYOpMAHIO IO (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npemnpustus (ITK-12);

CIIOCOOHOCTBIO  TUIAHUPOBATh  JKCICPUMCHTAIBHBIE  HCCICIOBAHUS,  IOJYy4YarTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHbIE pe3ynbraThl ([TK-15);

B pe3yabTare usyuenusi yaeOHOH TUCHUIIMHBI CTYAEHT J0JI2KEH:

3HaTh:

- TEPMUHOJIOTHIO B 00JIaCTH HA/I)KHOCTH TEXHHUYECKUX CUCTEM;

- OCHOBHBIE€ COCTABIISIIOLIME TOHSTHUS «HAJIEKHOCTH», B3aMMOCBSA3b HAJEKHOCTH H
3¢} (PEKTUBHOCTH TEXHUYECKUX CUCTEM;

-ToKa3aTeNu, MPUMEHsIeMbIe NI OIEHKU HaleKHOCTH U 3((HEKTUBHOCTH TEXHHUYECKHUX
CUCTEM;

-METO/Ibl OLIEHKH IMOKa3aTeNeil HaIeXKHOCTH 0 JAHHBIM HKCILTyaTallik U UCIIBITAHUN Ha
HaJIe)KHOCTB;

-OCHOBHbIE pacyeTHbIE MOJIeNn JUTSt MPOTHO3UPOBAHUSA HaJIeKHOCTH
HEBOCCTAaHABIIMBAEMBIX U BOCCTAHABIMBAEMBIX CHCTEM;

-METO/Ibl 00ECTIeUeHUS HAJC)KHOCTH TEXHUUECKUX CHCTEM.

Ymernb:

- paccuuThIBaTh U MHTEPIPETUPOBATH TOKA3aTeNd HAIEKHOCTH H 3(P(HEKTUBHOCTH
TEXHUYECKUX CUCTEM;

- TPUMEHATH MPOTpaMMHOE oOecredeHue I HAyYHBIX BBIYMCIECHUN IUIS pacdera
HaJIe)KHOCTH,

- TPOBOAWTH TEXHUKO-d)KOHOMUYECKUH aHaNN3 pa3IUYHBIX METOJIOB OOecTeueHUs
HaJIeKHOCTH,

- paboTaTb C HAy4YHO-TEXHUYECKOW IIUTEpaTypoil B o01acTu MpPUMEHEHUs
MaTeMaTUYeCKOr0 MPOTPAMMHUPOBAHUS JIJIS1 TPOCSKTUPOBAHMS IIETIEH TTOCTABOK.

Baaners:

-HaBbIKaMU PabOTHl C HAYYHO-TEXHUUYECKOU, CIIPABOYHOMN JIMTEPATYpOH M DJIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMu B OOJIACTH MPHUKIAHOTO HWCIOJIB30BaHUS HMH(DOPMAIIMOHHBIX
CHCTEM JTsl YIIPaBIEHUS MIPEATPUITHEM;

- HaBBIKaMU TPUMEHEHUS WHCTPYMEHTAIBHBIX CPEJCTB 00paOOTKH M aHaIH3a JaHHBIX;
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- HABBIKAMU MIPUHSATHUS PEIICHNS HA OCHOBE aHAJIN3a JITAHHBIX.

3. KpaTkoe conepxanue Q1M CUMILTHHBI:

[IpoGiemMa HAAEKHOCTHM TEXHUYECKHX CHUCTeM. Pa3BuTue TEOpUHM U METOAOB
obecrieueHnsT HaleKHOCTU. HanekHOCTh 000pYHOBaHUS XMMHUYECKUX TPOU3BOACTB. lloHsATHE
HaJeKHOCTU. YacTHbIE CBOMCTBA HAIEKHOCTH. DKOHOMHUYECKHE KOMIIPOMHCCHI B 00JacTu
obecrieueHus HajiexKHOCTH. [lokazarenu HaEKHOCTH.

MopenupoBanue H pacyeT HaJeKHOCTH TEXHHUYECKHMX CUCTEM. (OCHOBHBIE 3aKOHBI
pacupeneneHuid CIy4ailHbIX BEJIMYMH, NPUMEHEHUE TMPU MOJICTUPOBAHUM  HAJEHKHOCTH.
B3auMocBsA3p Mex Ay MTOKa3aTEISIMU HA1C)KHOCTH.

Pacuer mokazaTteneil HaJAEKHOCTH IO JAaHHBIM HCHBITAHUH Ha HaaekHOCTh. COOp
JAHHBIX O HaJ)KHOCTHU IO pe3yJIbTaTaM IKCILTyaTaluu.

Pacuer HameKHOCTH HEBOCCTAHABIMBAEMBIX CHCTEM TMPH TOMOINUA OJOK-CXEM
HaJeXKHOCTH. MeToJ CBEPTKHU.

Crioco0b1 oOecrieueHus] HaIeKHOCTH. Buapl pe3epBUpoBaHUS. DKOHOMUYCCKUIN aHATN3
Croco0oB 00ecTIeueHNs HaICKHOCTH.

MonenupoBaHue BOCCTAaHABIMBACMBIX CHCTEM C LEJIbIO pacdyera HaJACKHOCTH. I padsr
cocrossHuii. CucreMa BeposiTHOCTHO-IU(pdepeHnanbHbIX  ypaBHeHU. KommbiorepHbie
WHCTPYMCHTBI JIJISi YHCICHHOTO peIIeHUs cucteM auddepeHIalbHbIX ypaBHEHUH. Pacuer
MOKa3aTesled HaJeKHOCTH BOCCTAHABIMBAEMBIX CHCTEM. TEXHUKO-3KOHOMUYECKUU aHaIu3
3¢ (HEKTHBHOCTH MEPOTIPUSATHH TI0 00ECIICYCHHUIO HAJIS)KHOCTH BOCCTAHABIMBACMBIX CHCTEM.

4. O0beM y4eOHO JUCHTUINIMHBI

Bunst yueGHoi paboTh B 3aueTHBIX B akagem.
eAMHUIIAX yacax
OO0mas TPyA0eMKOCTh JMCHHUIIIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyIuTOpHBIE 3aHITHS: 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositessHas padora (CP): 40
CaMoCTOsATeIbHOC U3YUICHHE PA3ACIIOB TUCITUTITHHBI 1,1 39,8
KonTakTHast camocrosiTensHas paboTa 0,2
Buja konTpoJsi: 3a4er / 3k3aMeH 3aver ¢
) OLIEHKOH
Bunel yue6HoI paboThl B 3auernsix | B actponom.
eIMHUIIAX yacax
OO0mas TPyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 2 o4
AyIUTOPHBbIE 3aHATHS: 0,9 24
Jlexmm (Jlek) 0,45 12
[Tpaktuueckue 3austus (I13) 0,45 12
JlaGopaTopus 0,9 24
CamocrositenbHas padora (CP): 30
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB AUCITUILIMHBI 1,1 39,85
KonrtakTHast camocTosiTeNbHas: paboTa 0,15
Buja konTpoJsi: 3a4er / 3Kk3aMeH 3auer ¢
) OLICHKOH
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AHHOTAIUsA padoyeil MpOorpaMMbl JUCHUUIIMHBI «MeTOIbl ONTUMHM3ANUN CJIOKHBIX
XMMHKO-TeXHoJornyeckux cucrem» (b1.B./[B.4.2)

1. Heap aucuMmIMHbI — O0OyYEHHUE CTYIEHTOB METOJOJIOMHM, METOJAM U aJIrOpuTMam
pellieHuss OCHOBaM  TEOpUU 3aJa4  ONTHUMM3AlMM W OpPraHM3alMd  CJIOKHBIX
sHEpropecypcocOeperaronmx XuMUKo-TexHosornueckux cucteM (XTC) mpuBUTH UM HaBBIKU
INPUHITHUS ONTUMAJIbHBIX PEIICHUN PAa3IMYHBIX 3a/1ad MPOeKTHpoBaHUs U dKcimyatanuu XTC
HedTerazoxummuueckoro komiuiekca (HI'XK); meronmam perieHust 3aad MHOTOKPUTEPUAIILH OM
ONTUMM3AIMU C YUETOM TPEOOBAHUN 3KOHOMUYECKOU 3(P(HEKTUBHOCTH, OXPaHbl OKPY>KaIOLIEH
npupoanoii cpeasl (OIIC) u 6e3onacHocTr xu3neaesrensuoctu (bXX/]);komOnHaTopHbIi MeTOT
ONTUMM3AIMK C HCIIOJIBb30BAHUEM Teopuu TpadoB OCHOBAM TEOPHUH HCKYCCTBEHHOTO
MHTEJJIEKTA; [PUHLIMIAM  pa3pabOTKU HMHTEIJIEKTYyaJbHBIX CHCTEM IIOMCKAa pelIeHUi
He(dOpMaIM30BaHHBIX 33/1a4 XUMUYECKON TEXHOJIOTHH.

2. B pesyabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4yalumuiics 1O MNporpamme
0akaJjiaBpuaTa J0JIKeH:

oBJIaeTh cieayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CIOCOOHOCTBIO AHAIU3HPOBATh TEXHOJOTHYECKHH MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

- CITOCOOHOCTBIO CHCTEMAaTHU3UPOBaTh U 0000maTe HHGOPMAIUIO 10 (OPMHUPOBAHHUIO H
UCIIOJIb30BaHUI0 pecypcoB npennpusitus ([1K-12);

CIIOCOOHOCTBIO  TUIAHUPOBATh  JKCHEPUMEHTAIbHBIE  HCCIEIOBAaHUS,  IOJIYydYarh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3yinbraThl ([1K-15);

B pe3yabTare uzyueHusi yueOHOH TUCHUIINHBI CTYIEHT J0JIKEH:

3HaTh:

- KiIaccupuKauuioo u OOLIyI0 XapaKTepUCTHKY OCHOBHBIX 3a/lad ONTHUMM3AIMH U
opranu3zaiuu Hepropecypcocoeperaromux XTC;

- IByXYpOBHEBbIE METO/BI ONITUMM3ALINU 3Hepropecypcocoeperaromux XTC;

- MPUHIIAITBI CHHTE3a ONTUMAJIBHBIX dHEpropecypcocoeperaronmx XTC;

- CYIIHOCTh KOMOMHATOPHBIX METOJIOB ONTHUMM3aLUU ci10kHbIX XTC ¢ ucrnonb3oBaHueM
Teopuu rpadoB U TEOPUU TOTOKOB B CETSIX;

- CYIIHOCTh METO/IOB peLIeHUs] He(OpMaATN30BaHHbIX 33/Jjad B XMMUYECKON TEXHOJIOTHUHU C
HCIIOJIb30BaHNEM TEOPHH UCKYCCTBEHHOTO UHTEJJIEKTOB;

- METOJIOJIOTHIO pa3pabOTKH SKCIEPTHBIX CUCTEM pellieHUs HeopMann30BaHHBIX 3a/1ad
MIPOEKTUPOBAHUS U DKCIUTyaTaluu sHepropecypcocoeperarommx XTC;

- METOIbl MHOT'OKPUTEPHAIbHON ONTUMU3ALUK 3Hepropecypcocoeperaromux X TC.

Ymers:

- IPUMEHATh METO/Ibl ONITUMH3AINHN CII0KHBIX 3Hepropecypcocoeperaromux XTC;

- BBIOMpATh METOJBl MHOTOKPHTEPHATBHOH ¥ KOMOMHATOPHOW ONTHMHU3AIUH
sHepropecypcocoeperatronmx XTC;

- ¢opMynupoBaTh  MOCTAaHOBKY  3aJad  MHOTOKPUTEPHUAIBHOM  ONTUMHU3ALUU
sHepropecypcocoeperatonmx XTC;

- (popmynHpoBaTH MOCTAHOBKY 3a/1ay OpraHU3allld ONTUMU3ALMU [IPH MPOCKTUPOBAHUU
u skcrryatanuu XTC ¢ ucnonb30BaHEM TEOPUH TpadoB U TEOPUU MOTOKOB B CETSX.

Baaners:

- METOJOJIOrHel MOMCKAa ONTHMAJbHBIX PEUIeHWH 33/7ay ONTHUMM3ALKU M OPraHU3aLuU
XTC ¢ ucnonb3oBaHuEM KOMOWHATOPHBIX METOJOB ONTHUMH3AIMH U TEOPUHU MOCTABOK B CETSX,
METOJIOB LIEJIOUNCIIEHHOTO M CMEIIAHHOTO LEJI0YUCIEHHOT0 JIMHEHHOTO MPOrPaMMHUPOBAHHS;

- METOJAOJOrHil pa3padOTKM HSKCHEPTHBIX CHUCTEM IOUCKA ONTHUMAJIbHBIX pEIICHUM
HE(OPMATIM30BAHHBIX 33/1a4 XUMHYECKOM TEXHOJIOTUH; TPUMEHSTh HWHCTPYMEHTAJIbHbBIE
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nporpamMusie cpeactsa “Excel” ,“MatLab” u “MathCad” mist pemieHust 3a1a4 ONTUMUA3ANNN U
opranm3aiuu suepropecypcocoeperatomux XTC

3. Kparkoe conep:xxanue JMCUMILIAHBI:
BBeaenue

1.00mas xapaxkrepuctuka XTC kak o0bekTa ucciaeaoBanmsi. Bunbl kputepuen
apdextuBHOCTH XTC. OcHoBHbIe cBoiicTBa XTC. OCHOBHBIE CBEICHHS O MPOCKTUPOBAHUH U
skcruryatanuu XTC. [TonsTusa ananu3a, onTUMHU3alUKU opranu3anuu u cuateza X TC.

2. OcHOBHbIC IOHSATHS H ONpPe/ieJIeHUs] TEOPHH OPraHNu3aALMH.

ITonsTHe OpraHu3anuy Kak CUCTEMBI, KaK IIPOLecca U KaK sSBICHUS.

Opranu3anuu: CHCTEMBI, JIOAM U oO0mecTBo. OpraHu3alMOHHBIE  COIMAJIBHO-
SKOHOMMYECKHE CUCTEMBI.

[lonstue opranuzanuu ciaoxHelx XTC: opranmsanus ctpykrypbl XTC; opranuzanus
pexxumoB  (crioco6oB) (ynkuuonupoBanuss XTC; opraHuzauus mpolecca yIpaBle€HUS WU
(GyHKIMOHUPOBaHUS U TexHUYecKoro oocimyxuBanus XTC.

KpaTkasg XxapakTepuCTHKa THUIIOJOTMM M OCHOBHBIX 3aKOHOB OpPIaHU3ALMU: 3aKOH
CUHEPIMM; 3aKOH  CAaMOCOXPAHEHMS;  3aKOH  OMEP/KEHTHOCTH;  3aKOH  Pa3BUTHS;
OpraHU3alMOHHBIE OTHOLIECHHUS.

Knaccupukauus XTC no Bugam opraHuzanuu (cnoco0oB) (PYHKIIMOHUPOBAHUS:
HENPEPBIBHBIE, HENPEPBIBHO-LIMKIMYECKNAE, HENPEPBIBHO-NIEPUOAUYECKUE, NEPUOAUUECKUE
(IuckpeTHbIE), MHUBHUYaJIbHBIE, COBMEILEHHbIE =~ MHOI0ACCOPTUMEHTHBIE,  THOKHE
MHoroaccoptumeHTHbie XTC.

OcCHOBHbIE TMOHSTHS U CYIIHOCTb OpraHU3allud MHTEIPUPOBAHHON JIOTMCTHYECKOMN
nogaepxkn XTC, mpennpuatuil U Lened MocTaBoK He(TEra3oxMMUYECKOro KOMIUIEKca ¢
npUMEHEeHHEeM nporpaMmHo-uHpopmannonnoir CALS-cpensr.

3.Tunpl MaTeMaTHYECKUX MMOCTAHOBOK 32124 ONNTHMHK3aIuH cJI0KHBIX XTC.

3asayl ONTUMU3ALUU B YCIOBHUIX PUCKA M HEONPEIEICHHOCTH; 3aa4i ONTUMHU3ALUU C
LIEJI0YMCIEHHBIMU IEPEMEHHBIMHY; 331a4l MHOTOKPUTEPHAIEHON ONTUMH3ALUH.

O0006111eHHasT MaTeEMaTHYeCKas IOCTAHOBKA 3a1a4i ONTUMHU3AIUK CI10KHBIX X TC.

4. Kparkas XxapakTepucTHKa MeTOHOB OJHOMEPHOI0 M MHOIOMEPHOI0 IOHMCKA
onTumMyma.

MeTtozabl OTHOPOJHOTO TOMCKA: METOJ JeNeHHs IomojaM, MeToa (UOOHAY4H, METO]
30JI0TOTO CEYEHUST; METOJIBI MHOTOMEPHOI'O ITOMCKA: METO/BI CTOXAaCTUYECKOTO MOUCKA, METObI
JETEPMUHUPOBAHHOTO MpPSAMOr0 IOMCKA, METOJ MHOTOTPaHHMKAa, METOJ COIPSKEHHBIX
HallpaBJICHUM.

5./IByxypoBHeBbIe MeTObI ONTUMH3ANMHU CJI0KHBIX XTC.

OOmiast crparerusi JBYXYPOBHEBBIX METOJOB; METOJ 3aKpEIUICHUS MPOMEKYTOUHBIX
MIEPEMEHHBIX; METOJ LIEH.

6. JlBoiicTBeHHbIe 3aJa4W JIMHEHHOI0 NPOrpaMMHPOBAHUSI NPH ONTHMHM3ALMH
ca0xHbIXx XTC. IloHATHE NBONCTBEHHOCTH, TEOPEMA ABOWCTBEHHOCTH. lIpaBuia moctpoeHus
JIBOMCTBEHHOH 33J1aUl K UCXOJHOU 3a/iaue.

MaremaTnueckasi TIOCTaHOBKa W OOIIas XapaKTepUCTHKa METOJIOB  peIIeHUs
TPAHCIOPTHOM 33J1a4M KaK 3a7a4M JJMHEHHOIO TPOrpaMMHUPOBaHUSI.

7.J1ocTaHOBKA 3ala4d M MeETOAbI PeIIeHHUS 3a1a4 LEeJOYHCICHHOr0 JIHMHEHHOro
NPOrpaMMHUPOBaHUS.

OOm1as mocranoBka 3afauu ontumuzaiu XTC Kak 3a/1a4M 1€JT0YUCICHHOTO JTUHEHHOTO
nporpammupoBanusi. Mertonb! orceuenus. Meron ['omopu. ITonsiTue 0 MeToie BETBEN U I'PaHHIL.

IlocTraHoBKM 3ajay LETOUYUCIEHHOIO JIMHEWHOIO IPOrpaMMHUPOBAHUA: TPAHCIIOPTHO-
CKJIaJICKasl 3aJada; IPOM3BOJACTBEHHO-TPAHCIOPTHO-CKIAACKas 3amada. [loctaHoBka 3amaudn
CMEIIAHHOTO LEJIOYNCIEHHOI0 JJMHEHHOTO IPOrpaMMHUPOBaHUS.
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8. OOmass xapakTepucTHKa MeTOA0B MHOTIOKPUTEPHAJIbLHOH ONTHUMHU3ALMHU
ciaoxubix XTC.

ConepxarenpHass M MaTeMaTW4yecKas IOCTAHOBKHM 3aJa4l  MHOTOKPUTEPUAIbHOU
ontumm3arnimn = XTC. DTaloHHBIE TOYKM B OOJACTHM 3HA4YCHHWS IIeJIeBOH  (DyHKIUU.
O¢ddextuBHocts no Ilapero 11si MHOTOKpUTEpUANbHOM 3aJayd ONTHUMHU3ALUU. MHOXKECTBO
onTUMabHBIX 10 ITapero pemenuii.

[Ipouenypsl Monudukanmuy HCXOJHBIX ILENEBbIX (GYHKIUI M[pH MaTeMaTH4eCKOn
MIOCTAaHOBKE 3aJad MHOTOKpUTEepHalbHOW ontumu3anuu. llpomenypa nexcukorpaduyeckoro
MOpsJIKa BaXKHOCTH IieNieBbIX QyHkuwmii. [Ipouenypa ckanspuzanuu A MOUCKAa ONTUMAJIbHOTO
no Ilapero pemenuii. Ilpomenypa B3BEHICHHBIX CYMM LENEBBIX (YHKIMN JUIsI TOHCKA
ONTUMAaJIbHBIX 110 [1apero pemeHui.

@OyHkums ckansgpuzanuu Yeooiuesa. Meton namenenus orpannyenuil (E-orpannuenus).

[TonsTus u o0mias XapakTepUCTUKAa UHTEPAKTUBHBIX IBPUCTUYECKO-BBIYMCIUTENBHBIX U
MHTEJJIEKTYaJIbHO-3BOJIIOLIMOHHBIX ~ (MHOTOAreHTHbIX, TEHETUYECKMX M  MYpPaBbHUHBIX)
AJTOPUTMOB PEIICHUS 3a7]a4 MHOTOKpUTEepUaibHoi ontumuzanuu XTC.

9.00masn XapaKTepUCTHKA NPUHIUIIOB CHHTe3a ONTHUMAJIbHBIX
sHepropecypcodpdexruBubix XTC.

Knaccupukanuss wmcxomupix 3amad  cuHTeda XTC. Kimaccudukamms wu  obOmas
xapakrepuctuka npuHIUNoB cuHre3a XTC. JIeKOMIO3UIIMOHHO-TIOMCKOBBIN MPUHLIUII CUHTE3a
XTC. OBpuctuuecko-aexkomnozunonHoro npunuumn X TC.

OOmiass  XapakTepUCTUKA  HHTETPAIbHO-TUIIOTETUYECKOTO  (QITOPUTUMHUYECKOTO)
npuHuumna cuaTe3a X TC u 3BomonoHHoro npuHiuna cuareza X TC.

10.KomOunaTopabie MeToAbl onTuMu3anmun caoxkHbix XTC ¢ umcnoan3oBanumem
Teopuu rpa)oB M TEOPUM NOTOKOB B CETHX.

OCHOBHBIE TMOHATHUA U ONpPENENCHUS TEOpUM MHOXKECTB. OCHOBHBIE MOHATUS U
ompezesieHue Teopun rpados.

['padbl Kak MOJENM MOTOKOB B CETAX MPH PELICHUH 33/1a4 ONTUMU3AINHA U OpTaHu3aI|H
cnokueix  XTC: cocraBneHHe TEXHOJIOTMYECKUX pACIHCaHHi; 3aMeHa 00OpyIOBaHUS;
ONTUMAJIbHOE IUIAHUPOBAHKUE PECYPCOB U TEXHOJIOTHUYECKUX ITPOEKTOB;

3alayd 0 MaKCHUMaJbHOM IOTOKE U IMOTOKE MHUHUMAJIBbHONH CTOMMOCTH; ONTUMH3ALUS
PECYPCOB IIPH NEPEBO3KAX U PACIIPEECIICHNN;

3a/laya O Ha3HAUEHUsX; 3aJaya O IMOCTaBIIMKE; 3aJlaya KaJeHJIapHOIro IIAHUPOBAHUS;
KJIACCHYECKasl TPAHCIIOPTHAs 3a/1a4ya; TPAaHCIIOPTHO-CKJIAICKasi IPOU3BOJCTBEHHO-TPAHCIIOPTHAs
Y TIPOM3BOICTBEHHO-TPAHCIIOPTHO-CKIIAACKas 3aa4u.

OOmiast XapakTepuCcTUKa METOAOB peleHHs 3ajJad JIMHEHHOro MpOrpaMMHPOBAaHUS C
UCIOJIb30BaHuEM Teopuu rpadoB. OmpeneneHue 4uciaoBbIX (QyHKUMH Ha rpadax. Yuciosbie
¢GyHKIMYU Ha BeplInHax rpada. MakcuMalibHbl (MUHUMAJIBHBIN) ITyTh Yepe3 BEPILIMHBI.

UucnoBble (yHKIMM Ha ayrax rpada: 3amaHue NyTH uepe3 JAYTH; MaKCUMabHBIN
(MUHUMAIBHBIN) MTyTh Yepe3 Ayru rpada.

AJropuT™M moMcka ONTUMAJIBHOTO MYTH B LMKJIMYECKOM rpade. AnroputMm bemnmana-
Kana6a. Anropurm ®opna.

[TocnenoBarenbHble (YIOPSIOUYEHHBIE 1O CJIOSM AYT) rpadbl. 3a7aun ONTUMHU3AIUHN KaK
3aJjauu ONTUMH3AIMU Ha MOCTeI0BaTeIbHbIX Ipadax.

[Ipumenenne MetojJa BETBE M TPaHUI] I MOMCKA ONTUMAJIBHBIX PEIICHUH Ha
B3BELICHHBIX rpadax. Anroput™ JIMTTiIa MOMCKAa ONTHUMAJIbHOIO TaMHUIBTOHOBAa KOHTYpa B
rpade. AJropuT™M pelieHHs 3aJadd O Ha3HAYEHUSX. AJTOPUTMbI MOWCKA MHUHHUMAJIbHOTO U
MaKCHMMaJIbHOTO TaMIJIBTOHOBA ITyTH B Tpade.

11.MeToabLI ONTUMH3ALMHI MOTOKOB B CETHAX.

[ToTok B TpaHCIIOPTHON CETH: pa3pe3; MPOIYCKHAasi CIOCOOHOCTh pa3pe3a; HachIIEHHbIE
nyra rpada. 3amaya o MakcuMmaiabHOM moToke. Ilomuelii morok. MatpuyHoe oToOpakeHue
TPAHCIIOPTHOM CETH.
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Anroputm @opra-dankepcoHa I MOMCKAa MAKCUMAIBHOTO 1 MUHUMAJIBHOTO MOTOKA B
TPAHCIIOPTHOM CETH.

IIpocteie (aBynonbHble) rpadsl. [TokpsiTie. [lapocoderanue. AIropurMsl noucka

MaKCHUMaJIbHOTO apocodetanust. Onopa mpoctoro rpada.

Benrepckuil anroputM mNoOMCKa MHUHUMAJIBHOW OHOpBI MpocToro rpada. AIroputm
pellIeHus 3aJa4l O Ha3HAUCHUSX.

IIpuMeHEeHHE CMENIAHHOTO LENOYMCIEHHOIO JIMHEHHOTO INPOrpaMMHUpPOBaHUS  AJIs
ONTUMU3AIMK pacnucaHuii rubkux nepuomuueckux XTC mpu 3agaHHBIX OrpaHUYEHHSIX Ha
pECYpCBI.

12. OOmas xapakrtepuctuka wmerofaos ontumusanuun XTC B yciaoBusax
BEPOSAITHOCTHO-CTATHYECKON U HHTEPBAJbHOM HEONpPeaeJeHHOCTH.

MuHMMHU3aLUsT ~ MAaTeMaTU4YecKOro  OXHJIAHUS — [eneBod  QyHKuum  (KpUTepus)
ontuMmuzanmu. Crparteruss mMuHuMakca. CTparervss ONTUMHU3alMUd HAa OCHOBE OTHOCUTEIIBHON
qyBCTBUTEIbHOCTU. MeToap! ontumusanuu XTC npu MHTEpBaIbHBIX OLIEHKAX HEOPEAEIEHHbIX
I1apaMeTpoB.

13.HedopmasinzoBaHHble 3aJa4d  ONTHMM3AIUM, OPraHM3allid HW CHHTe3a
3Hepropecypcocoeperarommx XTC.

[IpumeneHne TeOpUHM  HUCKYCCTBEHHOI'O  MHTEUIEKTa JUIsl  [OMCKAa  pelleHui
He(OPMAIM30BAHHBIX 33/1a4 B XMMHUU U XUMUUYECKONU TEXHOJIOTHH.

Kpatkas xapakrepuctuka Mozenell MpeacTaBieHUs] 3HAHUN: JIOTUYECKUE, IPEJUKaTHbIE
Y JIOTUKO-JIMHIBUCTUYECKHUE MOJEIIN; CETEBbIE CTPYKTYPHO-JIMHIBUCTHUECKHE Mozenn; Dpeiimbl
U MPOJAYKIIMOHHBIE MpaBuia. MeToauka U MpoUeaypbl MOMCKA pelleHui HedopMaaIn30BaHHBIX
3aj1ad.

[lonsATHEe HEHMPOHHBIX CETEM M MX NPUMEHEHUE B XMMHUYECKOM TexHosioruu. Ilonstue
HEYETKUX 3HAHUN B XUMHUHM U XMMHMUYECKOH TexHosjoruu. [loHsaTHe 0 Momensx NpencTaBiICHUS
HEollpe/IeJICHHbIX 3HAaHUI Ha OCHOBE TEOPUHU HEUETKUX MHOXKECTB.

14.IIpyHUMIBI pa3padoTKM IKCHEPTHBIX CUCTEM B XUMHY€CKOM TEXHOJIOTHH.

ApxurekTypa S3KCHEepTHBIX cucrteM. ba3a 3HaHmii, 0a3a HAHHBIX, JUHIBUCTUYECKUU
IIPOLIECC, MAIIMHA BBIBOJA.

Pexxumbl GyHKIIMOHUPOBAaHUS U Ki1accu(UKalMsl SKCIIEPTHBIX cucTeM. OCHOBHBIE ATalbl
pa3pabOTKU IKCIIEPTHBIX CUCTEM.

[lonaTHe O sA3BIKAaX MporpaMMHpOBaHUs HcKyccTBeHHOro wuHTennekTa(lIpomor, LISP,
Common LISP, CLIPS, LSL).

Kparkas xapakrepuctuka o6onodek skcreptHbix cucrem: EMYCIN, MYCIN, LOOP,
KEE.

[TonsitTue 0OBEKTHO-OPUEHTUPOBAHHOTO M MHOIOAreéHTHOTO MPOTPaMMHUPOBAHUS Kak
MHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEICTBaX UCKYCCTBEHHOI'O MHTEJIEKTA.

OOmiasi xapakTepucTHKa METOJMKHM pelIeHHs 3a/ad ONTHUMH3alUU M OpraHu3aluu
sHepropecypcocoeperatormux XTC ¢ HUCHONb30BaHMEM MHCTPYMEHTANbHBIX MPOrpPaMMHBIX
cpeacts “Excel”, “MatLab”.u “MathCad”.

4. O0beM y4eOHO JUCUHMIITIHHBI

Bunsl yueOHoI paboThI B 3auerHbIX B akanem.
eIMHUIIaxX qacax
O0mas TpPyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIUTOPHbIE 3aAHSITHS 0,9 32
Jlexruu (JIek) 0,45 16
[Mpaktnyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 11 40
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CamocrosTenbHOe U3YYeHUE Pa3/IeNiOB TUCIIUILIMHEI 39,8
KonTtakTHas camocTosiTensHast paborta 0,2
Bux koHTpoOJIsI: 3a4eT / IK3aMeH 3auer ¢
) OLICHK O
Bunpl yue6HOM paboTh B 3auetHbix | B actpoHOM.
€AMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 2 54
AyAUTOpPHBbIE 3aHATHS: 0,9 24
Jlexuun (Jlek) 0,45 12
[Ipaktuueckue 3austus (I13) 0,45 12
JlaGoparopust 0,9 24
CamocrositeabHas padora (CP): 30
CaMocCTOsATeIbHOE U3YYCHHE PA3ICIIOB TUCITUTUTHHBI 1,1 39,85
KonTakTHast camocrosiTensHas paboTa 0,15
Bua xonTpoJs: 3auer / 3k3aMeH 3auger ¢
) OLICHKOH

AHHOTanuUA padoyeil NporpaMmMbl IMCUUILIMHBI «/IMcKpeTHAsE MaTeMaTHKA B XUMHY€CKOM
texHosiorun» (61.B.JIB.5.1)

1 Heab AMCHUNIUHBI — (JOPMUPOBAHKE Y CTYINCHTOB (yHIAMEHTAIBHBIX 3HAHUHU MPHU
W3YYEHUU BOMPOCOB TEOPETUKO-MHOXKECTBEHHOTO OINHCAHUSA MAaTeMaTHYECKUX OOBEKTOB,
OCHOBHBIX ITp0o0JieM Teopuu rpadoB U METOOJIOTUN UCIIOJIB30BaHUs allapara MaTeMaTH4eCKOn
JIOTUKH, COCTABIAIOIIUX TEOPETHYECKH (yHIaMEHT OMHCaHHUs (YHKIMOHATBHBIX CHUCTEM;
pUOOpETEHNE HABBIKOB PEIIEHUsI OCHOBHBIX 3a/1a4 110 PsIy pa3/ieloB JUCKPETHON MaTeMaTUKU:
TEOpHsI MHOKECTB ¥ OTHOILIEHUSI HA MHOXECTBAX, TeOpHs rpadoB, QYHKIIMN anreOpbl JOTHKH.

2.B pesyabraTre H3y4YeHUsl JAUCHMILVIMHBI o0ydawuuiicd 1o mporpamme
0akajaBpHaTa qOJIKEH:

oBJaJeTh ciaeayommumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMILIAH B
npoecCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYecKOro aHajliu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeEHTanbHOro uccienoBanus (OITK-2);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHYECKYI0O UWH(OpMAIMIO, aHaJU3UPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

3HaTh:

OCHOBHBIE€ 3aKOHBI aJTeOpbl MHOXECTB M ajreOphl JIOTUKHU, OCHOBHBIE NPUHIUIBI U
dbopMynbl KOMOMHATOPHUKH; (DOPMYITHPOBKHU YTBEPXKIEHUH, METOJIbI WX J0Ka3aTelbCTBa,
BO3MOYKHBIE Cephl UX TPHIIOKEHUIN

- OCHOBHBIE CBEJICHUS O MOCTPOSHUU TOMOJOTMYECKHX Mozenel (rpadoB) u pa3zpaboTku
TOIOJIOTMYECKUX AJITOPUTMOB;

Ymersn:

- OIIUCHIBaTh PA3JIUYHBIE MATEMATHYECKHE CTPYKTYpPhl B TEPMUHAX TEOPUU MHOKECTB,
JIOKAa3bIBaTh MAaTEMaTUYECKUE YTBEPKIACHHMS, 3aBUCSIIIME OT LEJIOr0 YHCIA N, METOAOM
MaTeMaTHU4eCKON MHAYKLIUU, N300paxkaTb MHOXKECTBA, 3aIHChIBAEMbIE C TIOMOIIBIO PA3IUYHBIX
omeparuii  anreOpel MHOXKECTB, Ha JauarpamMmmax Benna-Diinepa, pemarb 3amauud
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KOMOWHATOPHUKHU, HaXOUTh 0a3uc B cUCTeMe OyJeBbIX (YHKIHMA, yrpomarb GOpMYyibl JJIOTHKA
BBICKA3bIBAaHUI U JIOTUKH IIPEIUKATOB;

Baagern:

- HaBbIKaMM 110 MOCTPOEHUIO MATEMaTHYECKUX MOJENEH PEeabHbIX MHKEHEPHBIX 3a/1a4
MO3UIMI TUCKPETHON MaTeMaTUKH!

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

1. Beenenue.

IlonsaTe [UCKpEeTHOM BenUYMHBL. EJUHCTBO AMCKPETHOCTM M HENPEPBIBHOCTH.
JluckpeTHas MaTeMaTHKa 1 KOMOMHATOPHBIN aHaiIu3 B XUMUYeCKoH TexHonoruu. Knaccuueckue
KoMOMHaTopHble 3a1aud. CTpykTypa Kypca «Mojenu U MeTolbl AMCKPETHOM MaTeMaTUKH B
XUMHUYECKON TEXHOJIOTHM.

2. AnreGpa noruku (anredpa UCUUCIICHHS IOTHUECKUX BbICKa3bIBaHUH ).

Jlornueckoe Bbicka3biBaHue. Jlornueckas ¢ynkuus. Jlornueckas gopmyina. Jlornueckue
CBA3KHU (coro3bl). Onepanuy HaJl JOTHYECKUMH BBICKa3bIBaHUSIMU (AM3BbIOHKLUS, KOHBIOHKIINSA,
UMIUIMKALMs, SKBUBaJIeHIMs, oTpulianue). Jlornueckue onepauuu: mrpux lleddepa, crpenka
[Tupca, OyneBasi pa3HOCTh TMEPEMEHHBIX, CTPOTas IU3BIOHKIUSA. TaONHIbl MCTUHHOCTH ISt
norudeckux ¢yHkiuil. TaBronorus (TOXAECTBEHHO UCTUHHASA (hopmMyIia).

3. 3aKkoHBl I Omepanuii HaJa JIOTHYECKUMH BBICKA3bIBAHUSMHU: ACCOIMATHBHOCTH,
KOMMYTaTUBHOCTH, JUCTPUOYTUBHOCTH, HAEMIIOTEHTHOCTH, TOIJIOMEHUus (abcopOuun),
KOHCTaHT, JBOMHOIO OTpULIAHUS, NPOTHUBOPEYMS, HCKIIOUEHHOTOo TpeThero, Je Moprana,
CKJeuBaHUs (pacuieryieHus), OOOOIIEHHOIO CKJIEMBAHMS, CHIIJIOTM3Ma, KOHTPAIO3ULUH.
PaBencTBa 13 TabIMILl UCTUHHOCTH JJIS1 UMIUIMKALIUU U SKBUBAJICHIIUH.

ToxnecTBeHHble (SKBUBAJIEHTHBIE) IpeoOpa3zoBaHus Jorudeckux (opmyn. Ilonstue
paBeHcTBa (PaBHOCHMIBHOCTH) JIOTUYECKUX (PopMyIL. [IpHopuTeTHOCTD BBIMOIHEHUS] JTIOTUYECKUX
ornepauuii B CKOOKax, MpaBUiIa «OIMYCKAaHUs CKOOOK» B JJOrHyeckux opmynax. JlokazareabcTBo
PaBHOCHIJIBHOCTH JIOTUYECKUX (OPMYyNT C WCIONB30BAHUEM 3aKOHOB Uil OIEpaluil Haj
JIOTMYECKUMHU BbICKa3bIBAHUSIMH.

4. HopmainbHbie OPMBI JIOTHIECKUAX (DYHKITHIA.

OneMeHTapHas KOHBIOHKIMS. JM3bIOHKTUBHBIE HOpManbHble ¢Gopmbl (JAHD) u
COBEpIIeHHAsl TU3bIOHKTHBHAs HopMaiibHas (popma (CAHD) nornueckoit pyHKIMH.

OneMeHTapHast u3bloHKIMSA. KoHbrokTUBHBIE HOpManbHble (opmbel (KH®D) wu
CoBeplIeHHasi KOHbIOKTHBHAasI HopMaiibHas popma (CKH®) nornueckoit pyHkumu.

Anroput™sl npuBeieHUs Jorudeckux Gopmyn nornyeckux ¢pynkunit kK CIH® u CKHO:
1) c ucnonb30BaHNEM TAOJINIl HCTUHHOCTH; 2) HA OCHOBE SKBUBAJIEHTHBIX IPE0Opa30BaHUM.

5. Moaenu anredpsl JJOTUKY B XUMUYECKOI TEXHOJIOTHH.

Mopnenn mnpenacrtaBieHus HEPOPMAINW30BAHHBIX 3HAHUM B THOPUIHBIX SKCIEPTHBIX
cucremax (I'9C): dpeiimbl, mpeanKaThl, NpeAUKaTHO-(PpeiMOBBIE MOIENH, TPaBHiIa MPOYKIIUH.

6. OCHOBHBIE TOHSATHS U ONPEACTCHUS TEOPHH MHOMKECTB.

Omnepanuu Hajx MHOXKeCTBaMH (00bEeMHEHUE, NTepeceYeHue, pa3HOCTb, CUMMETpHUYecKast
pa3HocTb, oTpuuanue). KadectBeHHble Mozenu (nuarpammsl) Benna-Oinepa. Jlormueckue
BBICKA3bIBaHUS JJIS ONI€palvii HaJl MHOXKXECTBAMH.

3aKoHbI JJI onepaluil HaJ MHOXecTBaMH. Jloka3aTenbCTBO CIPABEIIMBOCTH TOXJIECTB
JUIsl MHOXKECTB C MCIIOJIb30BaHMEM: - Tuarpamm BeHHa-Diinepa; - 3aKOHOB AJIs Olepanuil Haj
JIOTUYECKHMH BBICKA3bIBAHUSAMU; - 3aKOHOB JIJIS ONlepalivii HaJ MHOKECTBAMH.

AHanoruu ans onepanuil Hajx JOTMYECKMMM BBICKA3bIBAHUAMM U ONEpALMsAMU Haj
MHO’KECTBaMHU.

7. OCHOBHBIC TIOHATUS W ONpeHeNeHus Teopuu rpadoB. MaTpuyHOE MNpenCTaBlIeHUE
rpados.

OpueHTHpOBaHHBIE, HEOPUEHTUPOBAHHbIE, cMeIIaHHble rpadbl. OCHOBHBIE JIEMEHTHI
rpada: A5 HEOPHUEHTUPOBAHHOIO - pedpo, LeMb, UUKI; IS OPUEHTUPOBAHHOTO - JIyra, MyTh,
KOHTYp, MKJI. OCTOBHOE JIepeBO, paHr rpaga.
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MarpuuHoe npencraBieHue rpagoB (IByCTpOYHas MaTpula AYr, MaTpULla CMEXHOCTH,
MaTpHUlla MHIUACHLINN, IIUKIOMaTH4YecKasi MaTpula, MaTpHUIla OTCEUEHUI).

I'pappl  Kak TOMOJOTMYECKHUE MOJENIN Pa3IMYHBIX BHJIOB IIOTOKOB XHUMHKO-
TEXHOJOTMYECKUX CHCTeM M Lened noctaBok. KpaTkas XapakTepuCTHKa TOMNOJIOTHYECKHX
Mozaenel (rpadoB) MaTepuaabHbIX U dHEpreTudeckux motokoB XTC.

8. OCHOBHBIC MOHATHS U OINpPECIICHHUS] TEOPUH MEPEUHCICHUN IPOCThIX TpadoB. 3amzaya
o HazHaueHusx (30OH).

IIpocroit aBymonbHbli rpad. [HokpeiTne. MunumansHoe mokpeiTHe. Ilapocoderanue.
ITomHoe mnapocoueranue. MakcumanpHOoe napocodyeTanve. ONTHMaIbHOE MAaKCUMaJIbHOE
napocouetanue. Onopa. MuHuManbpHas onopa.

ConepxxaTenbHas M MaTeMaTHyecKkass IIOCTAaHOBKM 3ajaud o HaszHadeHusx (30H).
Benrepckuii anroputm pemenus 30H.

9. lepeBbss  BapmanToB  pemeHuid  (JABP)  uHXEHEpPHO-TEXHOJIOTMYECKUX |
OpraHU3aIMOHHO-YIIPABIEHUYECKUX 3a/1a4. MeTo bl yrnopsaoueHHoro nepedopa na J[BP.

IlepcnexkTBHO-OTCEKaroMmas AeKoMno3ulus. JlepeBbst (MMILTMLUIHOE, SKCIUIMIUIHOE)
BapHaHTOB pelieHui. CTpaTeruu NojaHoro ynopsaodeHHoro nepedopa Ha JIBP («B mupuny», «B
ryOuHy», «cMelaHHas»). Meron «BeTBe u rpanuiy. Crpareruu OrpaHUYEHHOTO
ynopsiaodeHHoro nepedopa Ha /IBP («BonHOBas», «1ydyeBasy», «1yue-BOJTHOBAS).

10. ITpon3BOACTBEHHO-3KOHOMUYECKHE U TPAHCIIOPTHBIE CETH.

Ceru Ilerpy — TONOJOTHYECKHME MOJEIM  OPraHU3AIMOHHO-TEXHOJOTUYECKON
skcruryaTanuu X TC u nenei nocTaBok.

CereBble rpauKu — TOIOJIOTMYECKHE MOJENHU MPOEKTUPOBAHMS, IUIAHUPOBAHMS U
ynpasieHus aearenbHocTeio XTC n nenei mocTaBok.

Huarpammbl ['anTTa — mnapamienbHO-IIOCIEA0BATENbHBIE MOJENIU OPraHU3alMOHHO-
TEXHOJIOTUYECKOT0 (PYHKIIMOHUPOBAHHSI XMMUYECKUX IPOU3BOJICTB.

4. O0beM y4eOHOM JUCHUILIMHBI

Buj yae6HO# paboThI B 3auernsIx equHunax | B akagewm. wacax
OO6u1asi TPy10€eMKOCTb IMCUMILIUHBI 4 144
KonraktHas pa6ora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 36
[TonroToBKa K dK3aMeHY 1,0 35.6
KoHTtakTHas aTTectanus 0.4
Bun yue6HOM paboTh B 3auernsix equaunax | B acTpoH. yacax

O01asi TPy10€eMKOCTb 1M CHUILTHHBI 4 108
KonraktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[TpakTnueckue 3anstus (I113) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buj uTOroBOro KOHTpOJIsi: IK3aMeH 27
IloAroToBKa K 3K3aMeHy 1,0 26.7
KonTakTHas arrecramus 0.3

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILTHHBI «MeTobl KOMOMHATOPHONH ONTUMH3ALMHU
B XUMHYecKoii TexHoaorum» (b1.B./B.5.2)
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1. Heasb aucuuminHbl — GopMupoBaHue yriayOJEeHHBIX 3HAHUW IO pa3aenaMm TEOpUHU
rpa¢oB U KOMOWHATOPHOTO aHalIM3a, CYIIHOCTh W NPUMEHEHHE METOJ0B KOMOMHATOPHOU
ONTUMM3AIMK Ha OCHOBE OJHOIO M3 HIMPOKO PACIPOCTPAHEHHBIX METOJOB KOMOMHATOPHOTO
MOMCKA ONTUMAJIBHBIX PEIICHUI — METOJIa BETBEH M I'PAHMUIL JUIsl PEIICHUS MMPUKIIAIHBIX 3a]a4 B
XUMHUYECKON TEXHOJIOTHH, PECYPCOIHEPTo3(PPEKTUBHON HHIKEHEPHO-TEXHUYECKON OpraHu3aluu
CIIOKHBIX XUMHKO-TEXHOJOTHYECKMX CHCTEM M JIOTUCTHKE PECypCOdIHEProcOepeKeHusl.
VYka3aHHbIE 337]a4l OTHOCSTCS K KJIaCCy KOMOMHATOPHBIX 33/1a4 HETIOJIMHOMHUAJIbHOU CI0KHOCTH
(NP-3a1a4 KOMOMHATOPUKH ).

2.B pe3yabrare wu3yYeHUs JIUCUMIUIMHBI OOy4yamImuiicss 10 NporpamMmme
0akajaBpHUaTa q0JIKeH:

oBJIa/IeTh cieayrmmumu odomenpodeccuonaibubiMu (OIIK) koMnereHunsimm:

-CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLHUILUIMH B
npoecCHOHANBHOM  AEATeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKOro aHaliu3a |
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMeHTaIbHOTO HecienoBanus (OITK-2);

oBJIaeTh ceayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- TOTOBHOCTBIO HM3ydaThb HAy4YHO-TEXHUYECKYI0 HH(MOpMAIUi0, aHAIM3UPOBATh
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

3HaTh:

- OCHOBHbIE TIOHATHUS U TEPMUHBI TeOpUU TpadhoB 1 KOMOMHATOPHOTO aHATHM3a

- OCHOBHBIE TIPUHIIUIIBI IEPEUUCIICHUS 00 BEKTOB;

- BOKHEHIIINE CUCTEMBI YHCEI, MOSABIISIONIMECS B KOMOMHATOPHBIX MOJICYETAX;

- MIOHATHUE MPOU3BOSIICH PYHKIIMH ITOCIICIOBATEILHOCTH;

- OCHOBHBIE XapaKTEPUCTHKU rpadoB; ClElUaNbHbIE LIENH U LUKIbI B rpade; MOHITHE
OCHOBHOTO JiepeBa B rpade;

- METO/IbI MOJICUETa XPOMATUYECKOTO yucia rpada;

Ymern:

- HCIIOJIb30BATh ammapaTr ¥ METOAbl TeOpuHu rpadoB U KOMOMHATOPHUKH JAJIsi TPAaMOTHOU
MaTeMaTU4YeCKOW MOCTAaHOBKM U aHAJIM3a 3a7]a4 B XUMUUYECKOU TEXHOJIOTHH;

- IPUMEHATh TOJYYEHHbIE 3HAHUS U PELICHUsS KOHKPETHBIX 3a7ad, BO3HUKAIOUIUNX B
npohecCuOHATLHON NeSTENbHOCTH.

Baaners:

— MaTeMaTU4YeCKUM anmnapaToM KOMOMHATOPHON ONTHMM3ALINH.

- METOJIaMH pacuéTa CUCTEM, IIPEJCTABIEHHBIX IpauuecKuM 00pa3oM.

pa3BUTHE HABBIKOB ONUCAHUS JUCKPETHBIX O0BEKTOB C UCIOIb30BAHUEM ITOHATHH

Teopuu rpagos;

3 Kpartkoe conep:kanue JMCIHILIHHBI.

1. 3axaun KOMOMHATOPHOM ONTHUMHU3ALMHU TEXHOJOTHYECKUX PellIeHMil.

IToctaHoBKa 3aa4 KOMOMHATOPHON ONTUMHU3ALMN TEXHOJIOTUYECKUX PEIICHUH.

OO01as XxapakTepuCcTUKa METO/I0B PeLlIeHus 3a7ad KOMOMHATOPHON ONTHMU3AIINH.

2. Cnoco0b1 opMaJILHOIO NpeACTABJIEHHUS 32124 KOMOMHATOPHO! ONTHMM3AIHH.

[IpumeneHne TOMOJNOTMYECKMX  Mofeled Juis  OTOOpakeHHs  MaTeMaTU4YeCcKOM
MOCTAaHOBKHM 33]1a4 KOMOMHATOPHOM ONTUMHU3AINH.

OcHOBHbIE MOHATHUS TEOPUH TpadoB

MarpuuHoe npezcTaBieHue rpagos

CriocoOsl mpeicTaBIeHNs] MHOXKECTBA PEIICHUH 3a]1Ja4 KOMOMHATOPHON ONTUMU3AINH

[IpencraBieHre MHOKECTBA PEILIEHUH 3a7ja4 B IPOCTPAHCTBE COCTOSTHUI

Crnioco0 cBeeHus 3a/1a4 K noj3ajgadyam

Crpareruu noucka ONTUMaJIbHBIX PELICHUN Ha J€pEBE BAPUAHTOB PEILICHUIN

3. [IlpumeHeHne METO/OB YIOPSJOYCHHOTO OTPaHMYEHHOTO Tepedopa Ui perieHHs
JIOTHCTUYECKUX 3a/1a4 KOMOMHATOPHON ONTUMHU3ALUU

MeTo/1p1 MOMCKa MUHUMAaJILHOTO FraMUJIbTOHOBA LIMKJIA B Tpade

126



[TocTaHOBKa NpUKIIATHON JOTUCTUYECKON 3a0a4u

Pemienue 3a1aun 0 KOMMHBOSDKEPE METOJIOM «OJIIDKAMIIIEro ropoia

JlepeBo BapraHTOB pENICHUM 3a]]a4u O KOMMHUBOSIKEPE

Pemrenne 3a1aun 0 KOMMUBOSDKEPE METOJOM BETBEU U I'PaHUL]

Meto/1bl TOMCKa ONTUMAJIBHOTO MaplIpyTa B TPAHCIIOPTHOM CETH

IlocTranoBka 3agaunu

Meron «OyKalIero ropoa

Merto BeTBEW U IpaHHUL]

MeToapl MOMCKAa MAaKCUMaIbHOTO TaMHJIBTOHOBA ITUKJIA B rpade

IlocTranoBka 3agaun

Merto/ BeTBEW U rpaHuUI]

Meronpl MOKWCKAa ONTUMAJBHBIX PEIICHUWH 3a4ad JUMHEWHOTO  LEJIOYHUCICHHOTO
MIPOrPaMMHUPOBAHUS

IlocranoBka 3agaun

Merto/ BeTBEW U rpaHuUI]

Onpenenenne 3PGEKTUBHOCTH CTPATETHH MOMCKA PEIICHUS C HWCIIOIh30BAHUEM JepeBa
BApUAHTOB PEIICHUN

[IpaBuna moucka ONTUMAIBHOTO PEUICHUS KOMOWHATOPHBIX 3a7ad METOJOM BETBEH M
rpaHull

OcHOBHBIE yCTTIOBHBIE 0003HAYEHHUsI BEPIIUH JEpeBa BapUAHTOB PEIICHUN MPU PEIICHUHN
3a/1a4 METOJIOM BETBEU M I'paHMUI]

4. Tlpumeps! perieHus 3aj1a4 KOMOMHATOPHON ONTUMU3AIUN B XUMUYECKON TEXHOJIOTHU
1 JIOTUCTHKE

3ajava MoMCKa MUHUMAJIBHOTO IIMKJIA TIEPEHAIAIKH TEXHOJIOTHYECKON YCTaHOBKH

3aaya NOMCKAa MUHUMAJIBHOT'O MapuIpyTa B TPAHCIIOPTHOM CeTH

3amagya MoucKka MaKCUMAIBHO 3(PQPEKTUBHOTO MHUKIIA MEPEHACTPONKH TEXHOJIOTHYECKOM
YCTaHOBKHU

3anava CHUHTE3a ONTUMAJILHOU OJIHOPOJIHOM CUCTEMBbI PeKTH(PHUKAINN
MHOTOKOMIIOHEHTHOM CMECH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Buy yuebnoi paboTsl B 3aueTHBIX enqunnnax | B akameMm. gacax
OO6u1asi TPy10€eMKOCTb M CUMILIUHBI 4 144
KonraktHas padora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 36
[TonroTroBKa K dK3aMeHY 1,0 35.6
KoHTtakTHas aTTectanus 0.4
Bun yae6HO#M paboTh B 3auernsix equaunax | B acTpoH. yacax

OO01asi TPY10€eMKOCTh M CHUIIHHBI 4 108
Konrakthas pa6ora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[TpakTnueckue 3anstus (I113) 0,9 24
CamocrositeasHas padora (CP): 1,2 33
Buj HTOrOBOr0 KOHTPOJISI: IK3aMeH 27
IloAroToBKa K 3K3aMeHy 1,0 26.7
KonTakTHas arrecramus 0.3
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AHHOTaNuA padoyeil NporpaMMsl JUCHUIINHBI « TeopeTHyeckne 0CHOBBI
IHepropecypcocoeperaliux XuMuKo-Texnoaorunuecknx cucrem» (b1.B./1B.6.1)

1. Heap AUCHUMIUIMHBI — (QOPMHUpPOBAHUE YIIIYOJECHHBIX 3HAHUH (U3UKO-XHUMHUYECKOU
CYIIHOCTH IPOIIECCOB JHEPro- M pecypcocOepekeHHs IOCICAYIOIUM aHAIM30M pPe3yJbTaTOB;
(GopMupoBaHNE y CTYJCHTOB HAyYHOTO WM WHKCHEPHOrO IMOAXOJa K BOINPOCAM PAIOHAIBHOTO
HCIIOJIb30BAHUA OSHEPIo- W MATCPUAJIBHBIX PECYPCOB, B XUMHYECKOU TCXHOJIOTHH, He(bTeXI/IMI/II/I
OMOTEXHOJIOTHH.

2. B pesyabrare wu3y4yeHusi ANCUMIUVIMHBI O0y4YaloUWiici 10 MporpaMmme
0akaJjlaBpuaTa J0JIKeH:

oBJaJeTh ciaeayommuMu npodeccuonaibabiMu (IIK) komnereHunsamu:

- CIOCOOHOCTBIO aHAJIM3HPOBATh TEXHOJOTHUYECKHH MpPOIECC KaK OOBEKT YIpaBICHUS
(1K - 9);

- CIOCOOHOCTBHIO TPOBOAUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOU3BOJICTBEHHBIX
pecypcos (ITK-10);

- CITOCOOHOCTBIO CHCTEMAaTH3UPOBaTh U 0000maTe HHGOPMAIUIO 0 (POPMHUPOBAHHUIO H
UCII0JIb30BaHuI0 pecypcoB npennpusitus ([1K-12);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HWHGOpMAIUIO, aHaJIU3UPOBATH
OTEYCCTBEHHBIH U 3apyOCIKHBII ONBIT 10 TeMaTuke uccienaoBanuii (IIK-13);

- CHOCOOHOCTBIO MOJETUPOBATH SHEPro- M pecypcocOeperaronme Mpouecchl B
npombinuieHroctd (I1K-16);

3HaTh:

- kimaccuukanuio W OOIIYI0 XapaKTePUCTUKY OCHOBHBIX BHAOB NPUPOAHBIX U
MUHEPATBHBIX PECYpPCOB, UCIIOIb3yEMbIX B XUMHUUECKUX TEXHOJIOTHUSX;

- KOHIIETIIIUH, IPUHIIUIIBI U HayYHbIE OCHOBBI SHEPrOpeCypcocOeperatoIux 3K0I0rHuecKu
0e30MacHbIX XUMHUECKUX TEXHOJIOTUM;

- CYIIHOCTb CIOCOOOB OOECIIeUeHHUs JHEPropecypcocOepekeHuss B XUMHUYECKHUX
TEXHOJIOTUSX ¥ XUMUKO-TEXHOJIOTHYECKUX CUCTEMaX: MH)KEHEPHO-TEXHOJIOTHYECKUX U (PU3HKO-
XUMHYECKMX  CIOCOOOB  HAWJIy4llIero  HMCIOJb30BAaHUS  JIBWXKYLIEH  CHJIBl  XMMHKO-
texHosoruueckux nponeccos (XTII), manbGonee monHON mnepepabOTKU ChIPbs, HAWIYUIIErO
HCIIOJIb30BaHUsl TOIUIMBHO-PHEpreTHueckux pecypco (TOP), Hammydmiero ¢yHKIMOHAIBHO-
CTPYKTYPHOT'O MCIIOJIb30BAHUS allllapaToOB U MAIIMH XUMUYECKON TEXHOJIOTUH;

- CYILIHOCTh OpPraHU3alMOHHO-TEXHUUECKUX METOJI0B u IIPUEMOB
’HEepropecypcocoepexeHus;

- CYLIIHOCTb METOJOB JIOTUCTHKM pecypcocOepex eHusi Kak OpraHu3alydoHHO-
yIpaBJIeHYeCKOro (hakropa oOecreueHHsl 3HepropecypcocOepekeHuss Ha MpPOM3BOJCTBAX U
NPENIPUATHSIX U B LETISIX TOCTaBOK BHICOKAYECTBEHHOM XMMHUECKON MPOAYKIINU;

- TIOHATHS MaJOOTXOJHBIX, OE30TXOIHBIX M PECypCO’IHEpProcOeperaroIux XHUMHUKO-
TE€XHOJIOTUYECKUX CHUCTEM;

- oOmIyl0 XapaKkTepHCTUKY CHocoOOB oOecreueHUus] M TIOBBIMICHHUS HAJAEKHOCTH
XUMHUYECKHUX TPOU3BOJICTB;

- OoO0myl0 XapaKTepUCTUKy aBTOMATHU3UPOBAHHBIX CHCTEM YIPABICHHUS XHMHKO-
TE€XHOJOTMYECKUMH MPOLIECCaMU U MPEATNPUATUIMHU.

YmMmeTh:
- TNPUMEHATh TEOPETUYECKHUE OCHOBBI HHEPropecypcocOeperaronmx XUMHUYECKUX
TEXHOJIOTUN I pa3paboTku u YIPABICHUS JKCILTyaTanuen HOBBIX

sHEepropecypcodhHEKTHBHBIX 3KOJOTHISCKH 0€30MaCHBIX XUMHUKO-TEXHOJIOTHUECKUX CHCTEM;

- BBIOMpPATh SKOHOMHYECKH d(P(PEKTUBHBIC CIOCOOBI, METOJABI U MPUEMBI 0OECTICUCHUS
SHEPropecypcocOEPeKeHUST B XUMUICCKUX TEXHOJIOTHAX JUISI PEKOHCTPYKITMH M MOJICPHHU3AIIUU
JEHCTBYIONIUNX MPOU3BOJICTB U MPEANPUITUN HEPTETa30XUMUIECKOT0 KOMIUIEKCA,
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- ¢opMynupoBaTh (UINKO-XUMHUYECKYI0 U HH)KEHEPHO-TEXHOJIOIMYECKYIO MOCTaHOBKY
3a7a4  ONTHMM3alMM  IIOKa3aTelIed  yIeIbHOM MATepUaJOEMKOCTH M HHEPrOEMKOCTH
JIEHCTBYIOIIMX XUMUYECKUX MPOU3BOJICTB U NMPEAIPUITHII;

Baaners:

- METOJOJIOTHMEeH CHUCTEMHOr0 aHajliu3a OCHOBHBIX CIOCOOOB, METOJOB U MPHUEMOB
o0ecrieyeHns: YHEPropecypcocOeperkeHNs] B XUMHUUECKIX TEXHOJIOTHSX;

- crnocobamMu, METOJaMH U MpUEeMaMU KOMILJIEKCHOW mepepaboTKU MPUPOTHOTO CHIPHS,
HEPropecypcodPPEeKTUBHOIO  KOMOMHHMPOBAHUS  PA3JIMYHBIX  XUMHKO-TEXHOJOTHYECKUX
MPOLECCOB M TMPOMU3BOJCTB, OPraHM3alMM 3aMKHYTOIO BOJOCHAOKEHHS Ha XUMHYECKHX
OPEANPUATHIX, MUHUMH3AIMA OTXOJI0OB, MPEAOTBPAIICHUS TIOTEPh U CHWKEHHS BHIOPOCOB Ha
MIPOU3BOJICTBAX U NPEANPUATUIX HEPTETra30XUMHUYECKOTO KOMILIEKCA.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

BBenenue

1.0cHOBHBIE TIOHATHS M ONpeAe]eHHs TEeOPUM JHepropecypcocdeperawmmx

XHUMHYECKHX TeXHOJIOTHIA.

Kpartkast xapakTepucTHKa MPUPOJHBIX M TEXHOTEHHBIX PECYpPCOB HEPTEra30XMMHUYECKOTO
U OMOXMMHYECKOTO KOMIUIEKCa. JHepropecypcocOepexeHne Kak BaKHEHIIHMA QaxTop
o0ecrnieyeHrs yCTOMYMBOro COLMATIbHO-3KOHOMHYECKOTO Pa3BUTHSL.

[Toka3arenu JHEpropecypcocOepekeHus, pe3yabTaTUBHOCTHU u
SHEPropecypcodPPEKTUBHOCTH XUMHUECKUX TEXHOJOTHH W XUMHUKO-TEXHOJIOTUYECKHX CHCTEM.
CylHOCTh CUCTEMHOTO MOJIX0/1a B XUMHUUYECKOU TEXHOJIOTHH.

Knaccudukamus n oOmias xapakTepuCTHKa OCHOBHBIX CIIOCOOOB, METOJIOB, MPHUEMOB U
orepanuii sHepropecypcocOepekeHrss B XHMHUKO-TEXHOJIOTHUYECKHUX TMpoleccax U XHUMHKO-
TEXHOJIOTMYECKUX CHUCTEMaX.

[TonsiTe MalOOTXOMHBIX, OE30TXOJHBIX U HIHEPropecypcocOEperarnmx XUMHUKO-
TEXHOJIOTMYECKUX cucTeM. [IoHATHE XMMUKO-2HEPTIO-TEXHOJIOTUYECKUX CUCTEM.

2. CucreMHbIi aHaJM3 OCHOBHBIX CIIOCO0OB 3HepropecypcocOepexeHuss B
XHMHUYECKHX TEXHOJIOIUsIX.

OO0mrast xapakTepUCTHKa CIOCOOOB U MPUEMOB 3HEPropecypcocOepexeHns B XUMHUUECKUX
TEXHOJIOTHSIX U XUMHUKO-TexHoJiornueckux cucremax (XTC).

Crioco6 HamIydllero MCIOJAb30BaHMUSA JBHKYIIEH CHJIBI XUMHKO-TEXHOJIOTHYECKUX
npoueccos (XTII). Meroas! yBenuuenust koHcTaHThl ckopoctu X TII: yBenndyenue reMmneparypbl
B3aUMOJIeHCTBYIOIIEH (PU3MKO-XMMHUYECKOH CHUCTEMbI; HCIOJb30BAHUE KATaIM3aTOPOB IS
IIPOLIECCOB, MPOTEKAIOIINX B KHHETUYECKOW 00JIacTH; yCUJICHHE MepeMEIINBaHMsI pearupyromux
Macc (TypOyau3alys CUCTEMBI) B IIpolieccax, TMMUTUPYEMbIX MeK(a3HbIM MepeHocoM. MeToabl
yBenuueHus: ABWKymed cuiabl XTC: yBenuueHue KOHIEHTPAUUM B3aMMOJEHCTBYIOIIMX
KOMIIOHEHTOB B CBIPbE; YBEIWYCHUE JABICHUS; OTBOJAOM IPOAYKTOB PEAKLIUH U3 PEAKLIMOHHOTO
o0bema; cMelIeHNe paBHOBECHS MPU U3MEHEHUU TeMIIEpaTypbl U 1aBJICHUS.

Crioco6 Hanbosnee moaHOM nepepaboTkH Chipbsi. OCHOBHBIE METO/IbI peaIn3aluyu crocoda
HauOoJee MOJIHOM MepepabOTKHU ChIPbs: MCIOJIB30BAHUE peareHTa B U30bITKE MO OTHOUICHHUIO K
TEOPETUYECKH HEOOXOAMMOMY KOJMYECTBY; OpPIraHM3allMs HPOTHBOTOKA MepepadaThIBaeMbIX
BEIIECTB; CMEILEHNE PaBHOBECHS MPU OOpAaTUMBIX PEAKIMIX; BO3/JECUCTBUE HA HEXKelaTesbHbIE
no0OYHbIE peakluu; cTaduiM3anus Haubosiee pPalMOHATIBHOIO (ONTHUMAJIBHOIO) COCTOSHUS
npoBeneHus X TII; opranu3amus MmocienoBaTeIbHO-00BOIHBIX, WU OallacHBIX, U OOpPATHBIX,
WM PELUKINYECKUX, TeXHOJorndeckux norokoB B XTII; pereHepauuss BCOMOTaTeNbHBIX
MCXOJHBIX BEIIECTB; peKynepanns MoOOYHBIX MPOAYKTOB U OTXO/OB; CO3JJaHUE COBMEIIEHHBIX
XTII, BBEJICHHE JIOTIOJIHUTENLHOIO BEIECTBAa; MHOTOKPATHOE BO3JEHCTBHE Ha (a3bl
nepepadaTbIBa€MbIX BEIICCTB.

Crioco6 HawIyyIIero MCIOJIb30BaHUS TOIUIMBHO-YHEPreTHUYECKUX pecypcoB. OCHOBHBIE
METO/Ibl pean3aluy Crnocoda HaWIydllero ucrnojib3oBaHus TOP: BbIOOp onTHManbHOrO BHIA
CBIPBS;  MPUMEHEHHE  BBICOKOO((EKTUBHBIX  KATalM3aTOpOB;  BBHIOOp  HANpaBIIECHUS
OTHOCHUTEJIbHOTO JBW)XEHUS TEMJI00OMEHUBAIOIIMXCS MOTOKOB; ONTHUMM3ALMS TeMIIepaTypHBIX
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pexumoB st npoBeneHust XTII; perenepamuss U pexkymnepanus TEIUIOThl; MHOTOKpaTHOE
UCTIOJIb30BaHUE TETUIOTHI; COBMEIICHNE TEIUIOBBIX, XHMUYECKHX U MaCCOOOMEHHBIX MPOIIECCOB;
npuMeHeHue panuoHanbHbXx XTII BbIIeneHHs TOTOBBIX MPOAYKTOB; HamOojee MoJHas
yTUIM3alUg BTOPUUYHBIX 3HepropecypcoB (BOP); cokpamenne npsmbix noreps TOP u
MOBBILICHHE HAJASKHOCTH OOOpYyIOBaHMS; CHIDKEHHE 3aTpaT »dSHEPrud Ha  MPOIECChHI
U3MEIbYCHUS; CHUKEHUE 3aTpaT SHEPruu Ha TPAHCIOPTHUPOBKY TEXHOJIOTMYECKHX ITOTOKOB;
KOMILUIEKCHOE HCIIOJIb30BaHuEe ChIpbst u TOP; TemnosHeprernueckoe komOuHupoBanue XTII,
XTC wu [pou3BOACTB; ONTUMAalbHAs OpraHM3alMs  SKCILIyaTallud  SHEPreTH4eCKOoro
000opyI0BaHuUs.

Crioco6 Hammyymero (QyHKIHOHAIBHO-CTPYKTYPHOTO HCIIOJIb30BAaHUs allapaToB H
MalIuH XUMHUYECKON TEXHOJOTHH. METObpl U IPUEMBbI pealn3aliyi HAWIy4IlIero UCIO0JIb30BaHuUs
000py/I0BaHUsA: YMEHBILIEHUE CONPOTUBICHUN JIMMUTUPYIOUIMX Macco- U TEIUIONEPEHOC;
YMEHBLIEHUE TUAPABIMYECKOTO COMPOTUBIICHUS allapaToB U MalluH; CHUKEHUE KHHETUYECKHUX
COIIPOTHUBIICHUH JJIs1 XUMUYECKUX MPEBPALCHHI; KOMOMHUPOBAHUE OJHOTHITHBIX anmnapaToB U
y3JI0B; arperarupoBanue (yHKIMI anmapaTtoB U Y3JIOB; CO3[JaHHE ONTUMAIbHOTO MH)KEHEPHO-
anmaparypHoro opopmiieauss XTII; co3ganne OoNTUMAaIbHBIX TEXHOJIOTHYECKUX CBSI3CH MEXIY
oOopynoBanueM (OaiiacHple W OOpaTHbIE TEXHOJIOTMYECKHE TIOTOKH); HCKIIOYECHHE
HEPALMOHAIBHBIX MPOMEKYTOUHBIX TEXHOJIOIMUECKUX CTaauM, WM Olepaluil, Mpou3BOJCTBA;
JUCKPETHO MEepUOIMYecKas Mmojadya BeUlecTBa B ammapaT; BHIOOp pekuMa (pyHKIIMOHUPOBAHUS
XTII (HenpepbIBHBIN, MEPUOAUUECKUM, NEPUOANUECKO-HENPEPHIBHBIN WM MOJYHENIPEPbIBHBIN
PEKHMM); CO3JaHHE COBMEIICHHBIX T'HOKMX XHMHKO-TexHojormueckux cucrem (XTC) nmns
BBIIIYCKa MHOTOACCOPTUMEHTHOM NMPOAYKIIMH C NEPUOJAUUECKUMH U noayHenpepeiBHBIMU X T1I;
pa3paboTka pacrnpeneneHubix uepapxudeckux ACY TII; coznanune komObunupoBanubix XTC.

3. Opranu3anOHHO-TEXHHYECKHE CIOCO0bI U NMpHeMbl IHEepropecypcocoepeskeHusi B
XHMHUYECKHX TeXHOJIOTUsIX.

Crioco6 KOMIUIEKCHOW mepepaloTKu  mpUpomHoro chiphsi. CnocoObl HW  MPHEMBI
KOMOMHHMPOBAHUS pa3HOOOPA3HBIX XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB M MPOU3BOJICTB.

CriocoObl HamOoJee IMOJHON YTHIM3AIlMK BTOPHYHBIX 3HEpropecypcoB (BOP). Crocob
3aMKHYTOT'O BOJJOCHA0KEHHSI XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB XMMUUYECKHX MPOU3BO/ICTB.

CnocoObl  obOecriedeHHs M TOBBILIEHUS HAJEKHOCTH OOOpYIOBaHUS XHMHUYECKUX
npou3BocTB. CrocoObl U MpHUEMBl pallMOHAIbHONW KOMIIOHOBKH OOOPYAOBaHHS XUMHUYECKHUX,
HedTenepepadaThIBaIOIINX U HEPTEXUMUUECKUX TPOU3BOJICTB.

ABTOMAaTU3UPOBAaHHBIE CUCTEMbI KaK HMHCTPYMEHTBI OO0ECIeUYeHUs pecypcocOepeskeHHs
XUMHYECKHUX IIPOU3BOCTB.

4. PexxuMHO-IapaMeTpHYecKHe IPHEeMbl M ONlepaliii JHepropecypcocoepeskeHms.

OnTumu3zanus 3HaueHUN KOHLEHTPALUi pearnpyomnx BelecTB; ONTUMU3ALMS 3HaYeHHUH
napaMeTpoB XMMHUKO-TexHosorndeckux mnponeccoB (XTII) — rtemmepaTypbl W JaBieHus;
CMEIlleHHEe COCTOsIHUS paBHOBecusi oOpatumbix XTIl B jkemaemMoM HampaBieHUH; W3MEHEHUE
MeXaHU3Ma XMMMYECKHX TIpEeBpaIleHUll; HCHOJIb30BAHUE OJHOTO U3 pEareHTOB B H30BITKE;
IIPUMEHEHNE BBICOKOAKTUBHBIX U CEJIEKTUBHBIX KaTaJIN3aTOPOB; N3MEHEHUE CKOPOCTH JIBUKEHUS
da3  mepepabaTbIBa€MbIX  BEIECTB,  yBEJIMYEHHE  TMOBEPXHOCTH  COINPUKOCHOBEHUS
nepepadbaTbIBaeMbIX BEIIIECTB; MU3MEHEHHE HaIlpaBJICHUS JIBUKEHUSI MIOTOKOB
B3aMMOJEHCTBYIOLINX BELIECTB; BOJ JIOTIOTHUTEIbHBIX BELIECTB-MHUIIMATOPOB,
MIPOMEXKYTOUHBIX  TEIJIOHOCUTENIEH, TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, PacCTBOPUTENIEH,
pa3/eNsIoUX areHTOB; U3MEHEHUE YKciia epepadaTbiBaeMbIX BEIECTB (BBOJ MHEPTHBIX T'a30B
WM TBEPJBIX TEJ, I3MEHEHUE arperaTHOr0 COCTOSIHUS OJHOTO U3 NepepadaThiBaéMbIX BEILIECTB
IIyT€M KOHICHCALUN I UCIIAPEHUs, KPUCTAIUIM3ALUS OJJHOTO U3 NMPOJTYKTOB PEaKLIUN).

5. NHkeHepHO-TeXHOJIOTHYECKHE PHeMbI U ONlepallMy YJHepropecypcocoepe:keHusl.

CoBMelleHNE pa3IMYHBIX IIPOLIECCOB XMMHYECKONM TEXHOJIOTMM B OJHOM  arapare
(pa3TUYHBIX XMMHUYECKUX MPOLECCOB, XMMHYECKHX U MacCOOOMEHHBIX, XUMHYECKHX H
TEIIO0OMEHHBIX MPOILIECCOB); AMCKPETHO-TIEPEONUEcKas Mojjaya IMOTOKOB MepepadaThIBaeMbIX
BeUIeCTB B anmapar (mepuoauyecKkas I[ojaya IOTOKOB BEIIECTB, HAJIO)KEHHWE BHEUIHUX
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nmyJabcaluii Ha a3bl U MOTOKHU BEILIECTB, UCIOIb30BaHUE TYpOYJIEHTHBIX MyJbCalluii); CO3jaHue
BHEIIHUX OHHepreruyeckux BozaercTBuil Ha XTIl (seKTpUYecKuX W MarHUTHBIX TOJIEH,
paZvallMOHHOTO Y JIA3€PHOTO HW3IyYeHUH); MPUMEHEHUE BHEIIHUX MepeMEelINBaIOIINX
YCTPOMCTB; pereHepanus M peKynepanuss BTOPUYHBIX MaTEpHAIbHBIX PECYPCOB; CO3/aHUE
paloHaIbHBIX TEXHOJIIOTUYECKUX CBsizel Mexay annaparamu XTC (GaiinacHble, mapaienbHble
U OOpaTHBIE TEXHOJOIMYECKHE MOTOKM BEINECTBA M IHEPIHH); MCKIIOUCHHE MPOMEKYTOUHBIX
TEXHOJIOTHYECKUX CTAJIUH 1 OTIEPAIIHiA; COrIacOBaHKE peXUMOB (pyHKIoHupoBanus X TTI.
6. AMapaTHO-KOHCTPYKTHBHbBIE NIPHEMbI U Ollepalliy JHepropecypcocéepeskeHms.

Coznlanue panMoHAIBHBIX KOHCTPYKIMM ammapaToB (BbIOOp TeoMeTpUuYecKoil (opMbl
y3JIOB M JIeTalied ammapata, B YacTHOCTH, €JMHMIl MAacCOIepeHoca; BbIOOp Marepuana
KOHCTPYKIUI); OIpeaeseHre ONTUMAIbHBIX pa3MEpoB amnmnapara; U3MEHEHHE CXEeM JIBHYKEHUS
nepepadaTblBaéMbIX ~ BEIIECTB;  CO3JaHME  MHOTOKPATHOTO  BO3ACUCTBUS  Ha  (asbl
nepepabaTbIBacMbIX BEIIECTB (IIPOJOJIBHOE U MOMEPEYHOE CEKIMOHMPOBAHME, paclpeaelicHue
¢da3 mo BBICOTE ammapaTra, MHOTOKpaTHas KOHBepcusi (a3 | Jp.); MCHOIB30BAHUE DHEPTUU
KOHTakTupyroumx ¢a3 (typOynu3anuss © coyJapeHHe I[OTOKOB, 3aKpyduBaHue (a3,
TPaHCHOPTHPOBAaHUE ONHOM (a3pl JApyroil ¢as3oil, B3aMMHOE KEKTHPOBAHUE U JIP.);
COBMEILIEHUE OT/IEIbHBIX Y3JIOB U almaparoB (KOMOMHHpPOBAHHE OJHOTHUIIHBIX armapaTtoB U
y3JI0B, arperupoBaHve (YHKIUN anmapatoB U Y3J0B); MOJYJbHOE KOHCTPYUPOBaHHE
MHOTO(YHKIIMOHATBHBIX aIlllapaToB.

7. Mertogonoruss  pa3padoTKu  JIHepropecypcocdoeperalommx  3KO0JOTHYeCKH
0e30MaCHBIX XHMHKO-TEXHOJIOTHYECKUX CHCTEM.

CyIIHOCT, U OCHOBHBIE ATalbl METOAOJOIMH Pa3pabOTKU 3HEpropecypcocOeperarnmx
9KOJIOTHYECKH O€30MaCHBIX XUMUKO-TEXHOJIOTUYECKIX CUCTEM.

[lepenoBsie HaIpaBJICHUS pa3BUTHSA METOI0JIOTUN pa3paboTKu
SHEPropecypcocOeperarumx XUMHUKO-TEXHOJIOTHIECKUX CUCTEM.

Hcnonp30BaHNE NPUHLMUIIOB <GEJIEHON» XHUMHUH, <«3EJICHOW» TEXHUKU M <«3EJICHON)
JIOTUCTHKY JAJIsl pa3paboTku sHepropecypcodhekTuBHbIX 3Konorndecku d6e3omnacHeix XTC.

8. Crparermss MHMHMMHM3AaUMH OTX0J0B B XHMHYECKHX TEXHOJOTHSIX M XHUMHKO-
TeXHOJIOTHYECKHX CHCTEeMaXx.

CyIIHOCTh KOHIIETIIIUKA ¥ CTPATETuyu MUHUMH3AIUN OTXOOB.

TexHoIOrMYecKne U OpraHu3allMOHHO-TEXHUUYECKUE CTIOCOObI MUHMMHU3ALUU OTXO0B MIPH
sKkciutyataruu  pecypcocoeperaromux  XTC. VYMeHblIeHHE€ OTXOIOB TMPU  TPYAHOCTAX
OpraHM3aly PELUUPKYISIUN TEXHOJOTHYECKUX NOTOKOB (YBEIMYEHUE CTEIEHH IPEBpAalLECHUs
JUIsL HEOOpaTUMBIX U 00paTUMBIX pPEaKlUii); yMEHbIIEHUE OTXO0JI0B OT NMEPBUYHBIX (OCHOBHBIX) U
MHOT'O3TaIlHbIX PEAKLMI; YMEHBIIEHUE OTXOJ0B 3a CYET NPUMECEH B MOTOKAX PEAr€HTOB IIyTEM
HCIIOJIb30BaHUsl OTX0JI0B MOOOYHBIX MPOAYKTOB; YMEHBIIIEHNE OTXO0B KaTaJnu3aToOpOB.

CriocoObl MUHUMM3AIMU OTXO/I0B B CUCTEMAX pa3/ieleHUss MHOTOKOMIIOHEHTHBIX cMecel
U CHCTEMax PeLUpPKYJSLUU:HENOCPEACTBEHHOE PEHUPKYINPOBaHNE TTOTOKOB OTXOJ0B; OYMCTKA
IIOTOKAa IUTAHMS, YCTPAHEHHE BCIIOMOTATENIBHBIX BELIECTB, HCIOJIB3YIOUIMXCA B IMPOILECCAX
pa3leNieHys; UCIIOJIb30BaHUE JOIMOJHUTENbHBIX MPOLIECCOB pa3J/IEeHUs] TOTOKOB OTXOAOB IS
JIOCTHKEHUS BBICOKOW CTENEHM PEKYNEPALNU; UCIOIb30BAaHUE JOMOJHUTENBHBIX PEAKIUN IS
JIOCTHUKEHUS BBICOKOM CTENEHU peKylepalnu.

Knaccugukaius TeXHOIOTHYECKUX CIIOCOO0B 00padOTKH OTXO0B M OUUCTKU BHIOPOCOB B
XTC. Knaccudukanus TeEXHOJIOTHYECKUX CIIOCOOOB U alapaToB OYUCTKU T'a30BbIX BHIOPOCOB
OT TBEPJIbIX YACTUIL: MbUICYJIOBUTENIN, HHEPTHBIE CENapaTopbl, HUKIOHBI, CKPyOOepHl,
MENIOYHbIE (PUIIBTPBIL, JIEKTPOCTATUYECKUE OCATUTEIH.

KpaTkas xapakTepuCTHKa XUMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB U aIlllapaToB OUUCTKU
ra3000pa3HBIX BEIOPOCOB: KOHAEHCAIUs, aOCOpOIHs, aacopomus, pakeIbHOE COKUTAHNE,
CKMTaHUE.

Knaccudukanuys TeXHOIOTMYECKUX MPOIIECCOB U allapaToB OYUCTKHU BOJHBIX CTOKOB:
NepBUYHASA, BTOpUYHAs (OMOJIOTHYecKas ) 1 OKOHYATeIbHAs OUUCTKA.
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9. O0mas XapakTepuCTUKA METOA0B JIOTUCTHKH KAK MHCTPYMEHTOB IJKOHOMUYECKH
3¢} deKTHBHOIO yHpaBJeHHs JHepropecypcocoepe:keHHeM Ha MPOM3BOACTBAX H
npeanpusaTHsIX.

OCHOBHBIE TIOHATHUS JIOTUCTHKHU; OOBEKTHI, TPEIMETHI U CPEJICTBA JIOTHCTUKH. XUMUICCKUE
MIPOM3BOJICTBA U MPEANPUATHUS KaK CIICHUATbHBIN KIacc 00BEKTOB JIOTUCTUKH.

Kpartkast xapakTepucTHKa METOOB JIOTUCTHUKHU PECypcoCOepexeHUS:

METO/1bl ONTUMAJIBHOTO IUIAHUPOBAHUS U YIIPABIICHUS] TOBAPHO-MaTE€pUAIbHBIMU 3aI1aCaMU
IPOU3BOJACTB M MPEANPHUATHH; METOJIbl ONTHUMAJIBHOIO IIJJAHUPOBAaHUS M  YIPABICHUS
NOTPEOHOCTSIMU B MaTepuanax, cbipbe 1 TOP mpu mpon3BoCcTBE NPOAYKLINH;

METO/]Ibl OIITUMAIBHOT'O BOJAONIOTPEOIEHUS HAa TPOU3BOJCTBE, MUHUMH3ALIMM CTOUYHBIX BOJ
U OpraHu3allid 3aMKHYTOI'O BOJ000OpOTa; METOJIbI IIAHUPOBAHUS MOTPEOHOCTH MAaTEepHAalIOB,
IUIAHUPOBAHMSI  MPOM3BOJCTBEHHBIX PECYPCOB, IUIAHUPOBAHUS PECYpCOB  MNPEAIPUITUH,
IJIAHUPOBAHUS PACTIPEACICHUS IPOIYKLUU.

METOJbl ~ aBTOMATU3UPOBAHHOW  JIOTUCTUYECKOW MOIJAEPKKM  KU3HEHHOIO  IUKJa
XUMUYECKON MPOIYKIIUH U XUMUYECKUX TexHoJorui (metonbl CALS-TexHomorui).

10. <«3esenast» JIOTHCTHKA KaK OpPraHU3allMOHHO-yNpPaBJeHYeCKHH (akTop
NOBBIMICHUS]  JHEPropecypcodPp(PeKTuBHOCTH M IKOJOTMYECKOW  0e30macHOCTH
NpeanpuATHH HepTe-ra30XuMH4YeCKOro KOMILJIeKca.

OO01mas xapakTepUCTHKA MPUHIUIIOB «3eleHo» XUMUU. OCHOBHBIE METObI U CTPATErHH
«3€JIeHOI» JOrMCTUKH. DPU3NKO-XMMMUYECKHE M JIOTUCTUYECKHE KOHUENIMH pa3paboTKu
SHEPropecypcocOeperaommx  SKOJOTHYEeCKH  Oe30MacHbIX  TEXHOJOrud  mepepaboTKu
MIPOMBIIIUICHHBIX OTXOJIOB.

KommuiekcHast meromonorusi pa3paboTKH 3HEPropecypcocOeperammumux 3KOJIOTHIECKH
0€30MacHBIX TEXHOJIOTUH TMepepadOTKH TMPOMBINUICHHBIX OTXOJOB C HCIIOJB30BAaHHEM
MPUHLHUIIOB «3EJIEHOW) JIOTUCTUKH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bun yae6HO# paboThI B 3auernsIx equHunax | B akagewm. wacax
OO6u1asi TPy10€eMKOCTb IMCUMILIUHBI 4 144
KonraktHas pa6ora (KP): 1,33 48
Jlexruu (JIek) 0,89 32
IMpaktrueckue 3anstus (I13)) 0,44 16
CamocrositeanHas padora (CP): 1,67 60
M3y4eHne pa3aenoB IUCHUILUIMHbI 111 40
[TonroToBKa K KOHTPOJILHBIM paboTaM 0,56 20
Bu MTOroBOr0 KOHTPOJISI: IK3aMeH 1,0 36
[TonroroBka K 3K3aMeHY 35.6
KonTakTHas arrecranus 0.4
Bun yue6HOM paboTh B 3auernsix equaunax | B acTpoH. yacax

O0mas Tpy10eMKOCTh JTMCIUILTHHBI 4 108
KonTaktHas padora (KP): 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositeabHas padora (CP): 1,67 45
W3ydeHue pa3aenoB IUCHUTUIHHBI 1,11 30
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,56 15
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27
[TonrotroBka K 9K3aMeHy 26.7
KoHTtakTHas aTrectanus 0.3
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AHHOTanus padoyeil MPOrpaMmal JUCHUILIMHBI «CTpaTernyeckoe ynpabJjieHHe
IHeprocoepesKkeHneM B PerHOHAIbHBIX MPOMBINLIEHHBIX KoMILiekcax» (51.B.JIB.6.2)

1.Ileab JMCHUNIMHBI - GOPMUPOBAHNUE CUCTEMHBIX U HPOPECCHOHATIBHBIX HABBIKOB B
o0macTd  SHEprocOEpekeHUs Ha  Pa3HBIX  IPOCTPAHCTBEHHO-BPEMEHHBIX  HMEpapXHUsX,
¢dopmupoBaHue MNpo(EeCcCHOHANBHBIX M  HCCIEAOBAaTEIbCKUX HABBIKOB II0 peallu3aluu
SHEProcOeperarmux TEXHOIOTUH Npu (PYHKINOHUPOBAHUH SHEPTrOOOBEKTOB, MPOMBIIUICHHBIX
HPENPUATHHA U PerHOHATIBHBIX TPOMBIIIIEHHBIX KOMILIEKCOB.

2. B pesyabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4yaloumuiici IO MporpaMmme
0akaJjiaBpuaTa J0JIKeH:

oBJaieTh ciaeayromumu npogeccuonanbubiMu (I1K) komnerennusiMu:

- CIOCOOHOCTBIO AHAIM3UPOBATH TEXHOJIOTMYECKUN IPOLECC KaK OOBEKT YIPaBICHMS
(1K - 9);

- CIOCOOHOCTBIO IPOBOJUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOU3BOJCTBEHHBIX
pecypcos (ITK-10);

- CITIOCOOHOCTBIO CHCTEMATHU3UPOBaTh U 0000maTh HHGOPMAIUIO 10 (POPMHUPOBAHHUIO H
UCII0JIb30BaHUI0 pecypcoB npennpusitus ([1K-12);

- TOTOBHOCTHIO H3yuyaThb HAay4YHO-TEXHHYECKYI0 HH(GOpMAlMIO, aHAIW3UPOBATh
OTEYCCTBEHHBIH U 3apyOCIKHBII ONBIT 110 TeMaTuke uccienoBanuii (I1K-13);

- CIIOCOOHOCTBIO MOJEIMPOBATH JHEPro- M pecypcocOeperaroiiye Mpolecchl B
npombinuieHHoctd (I1K-16);

3HaTh:

- OCHOBHBIE IOHATHUS CTPATETMYECKOT0 YIIPABJICHUS

- IOKa3aTeau 3Hepro3(peKTHBHOCTH NPOMBIINUICHHBIX HPEANPUATHA U PErHOHAIBHBIX
IPOMBIIIJICHHBIX KOMILICKCOB;

- OCHOBHbIE TEHACHLIMHM H3MEHEHUS CTPYKTYpPbl JHEPronoTpedsieHuss M IOoKazareseu
SHEProeMKOCTH B MPOMBINUIEHHOCTH Poccuu;

- KOHLIEMIUS 1 OCHOBHBIE MPUHIUIIBI BCEOOIET0 YIIpaBIeHUs SHEProcOepeKEeHUEM;

- CYLTHOCTbh METOJIOB CTPATETNYECKOT0 YIPABICHUS YHEProcOepeKeHUEM;

- knaccudukanus BuAoB norepb TOP u cnocoOOB MOBBIMIEHUS 3HEProcOepeKeHus B
IIPOMBIIIJIEHHOCTH.

YMmern:

-IPaKTUYECKU IPUMEHSATh METOJ0JIOTUIO CTPaTErnuecKoro YIIpaBICHUS
HHEPropecypcocOEpeKEHUEM MMPOMBIIIIEHHBIX MPEINPUATHI U PETHOHAIBHBIX MPOMBIIUIEHHBIX
KOMILIEKCOB;

- COCTaBJIATH IPOTHO3HBIN TOIJIMBHO-3HEPreTUUYECKUM OanaHc;

- OLICHUBATh PE3€PBbI FHEProcOEPEKEHUS B IPOMBIIUIEHHOCTH CyObeKkTOB PD

Baapern:

- METOAOJOTHEN  HMEpapXMYecKOro  METoJa  CTPAaTerMuecKoro  yIpaBlICHUs
SHEProcOepeKEHNEM B PErHOHAIbHBIX POMBIIIEHHBIX KOMILIEKCAX;

- OpraHu3alMOHHO-(YHKIMOHAIBHBIM METOJIOM peallu3alliil PEerMoHalbHON CTpaTeruu
SHEeprocOepexeHMs;

- crmocobaMu, MeTOJaMU M TpUEeMaMU pPa3pabOTKU CTPATETHUECKUX PELIeHUH 110
o0ecrevyeHnIo dHeprocOepekeHrs B MPOMBIIIJICHHOCTH, OpraHU3alliy CUCTEMbl KOHTPOJUIMHTA
HEProd(PPEeKTUBHOCTH PETHOHAIBHBIX IMPOMBIIUIEHHBIX KOMIUIEKCOB M CTaHAapTHU3ALUU
Ou3HEC-TIpOIIeCCOB 0OECIIeUeHUs YHEPTrocOepeKEHNs B TPOMBIIITIEHHOCTH.

3 Kparkoe cogep:kanue 1uCUHUIIUHBI.

1. Beegenue. OCHOBHBIC IIOHATHS U ONPe/ieIeHHE CTPATErH4eCKOro ynpasJjeHHUs.

[Tonatus sHepropecypcocOepexeHns PEeruoHANIBHOT0, MPOMBIIIICHHOIO KOMIUIEKCa U
IIPOMBIIIJIEHHOTO KJIacTepa.
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2. 3HayeHHe CTPATErH4YecKOro ynpapJieHHsI JHeprocodepe:;keHueM J1Jis1 NMOBbIIIEHHS
3¢ PeKTHBHOCTH MPOMBILVIEHHOCTH.

Crpareruueckoe YIpaBJIeHHE OSHEProcOEepekeHHEeM KaK HMHCTPYMEHT IIOBBIIICHUS
9HEProd(PPEeKTUBHOCTH TMPOMBIIUIEHHBIX PeruoHOB. COBpeMEHHbBIE HAyYHBIEC HCCIIEOBAHUS 110
pa3paboTKe M peaqu3aluy CTpaTeruil 3HEProcOepekeHuss B MPOMBIIUIEHHOCTH. TOIIMBHO-
PHEpPreTHUecKuii OamaHc - HMHCTPYMEHT (OPMHPOBAHUS W  pealM3alldil  CTPAaTeruu
sHeprocOepexxenus. [lokazarenn sHeprodGPexkTUBHOCTH MPOMBIIUICHHBIX MNPEANPUATHI U
PErMOHAJIBHBIX ITPOMBIIIIEHHBIX KOMIIJIEKCOB.

3. CucreMHbli AaHAJIU3 OPraHU3AUMOHHO-IKOHOMHUYECKHUX MEPONPUATHH 10
o0ecrneyeHUI0 YHeprocéepe:keHus1 B NPOMbIILJIeHHOCTH PD.

OpraHu3allMOHHO-3KOHOMHUYECKHI ~ aHajau3  CTpaTerud  pa3BUTUS  TOIUIMBHO-
PHEPreTHYecKoro komiuiekca Poccum u 3a pyOexoMm. OCHOBHBIC TEHICHIMU HW3MEHEHUS
CTPYKTYpbI SHEPronoTpedaeHusl U MoKa3aTeeil SHeproeMKOCTH B MPOMBIIIIEHHOCTH Poccuu.
AHamn3  3(G(}EKTHBHOCTH COBPEMEHHBIX CHCTEM OOCCIICUeHHUS JIHEProcOCpexeHHs B
PErMOHANIbHBIX IIPOMBIIUIEHHBIX KoMILIekcax Poccuiickoit @enepannn. HopmaTtuBHas npaBoBas
0a3a 1mo obecneueHHI0 SHEProcOePEeIKEHNS Ha PETHOHAIEHOM YPOBHE.

4. MeroanuyecKkue OCHOBBI CTPATerH4ecKoro ymnpabJ/ieHHsl 3HeprocOepe:keHHeM B
PEerHOHAJIBLHBIX NPOMBILLIEHHBIX KOMILJIEKCAX.

Konuenmus 1 0CHOBHbBIE MPUHITUIIBI BCEOOIIETO YIIPaBICHUS SHEProcOepesKeHUEM.

Wepapxuueckuii MeTOJ  CTPATErMYECKOro  YIPABIEHUS  SHEProcOEpexEHUEM B
PErMOHANIBHBIX MPOMBILIUICHHBIX KoMIUlekcax. CyIIHOCTh MeToAa. YPOBeHb (OpMHUpPOBAHUS
CTpaTeruy SHEProcOEpeKeHHs B IMPOMBIIUICHHO-IHEPreTUUECKUX KjacTepax. YpPOBEHb
(dbopMUPOBaHUS PErMOHANBHON CTPATErHH YHEProcOEpPEKEHUS] B OTPACIAX MPOMBIIIJICHHOCTH.
YpoBeHb (GopMHUPOBaHUS CTPATETHH SHEProcOCpekeHUS HAa MPOMBIIUICHHBIX HPEATPHITHSX.
OpranuzanioHHO-(OYHKIIMOHATIBHBIA ~ METOJ  peaju3allid  pPerHOHAIbHOM  CTpaTeruu
sHeprocoepexenus. Meroanka OOBEAMHEHUS CTpPATETUHl HSHEProcOepex eHuss U COLUAIbHO-
SKOHOMHMYECKOTO Pa3BUTHS PErHOHOB. MeTOAMKA HCTIOIb30BaHH BO30OHOBIISIEMBIX HCTOUHUKOB
HEprUM uIs  obecredeHus:  SHEProdGEKTUBHOCTH  PETHOHAIBHBIX — MPOMBIIIICHHBIX
KOMILJIEKCOB.

5. PernoHajbHbIi TOIUIMBHO-I)HEPreTHYECKH 0ajlaHC KaK AHAJUTHYECKHH
HHCTPYMEHT CTPATerH4ecKoro IUIAHMPOBAaHUST M YINPaBJICHUSI JHeprocOepe:keHHeM B
NPOMBIILIEHHOCTH.

CocraBieHrne MPOTHO3HOTO TOIUIMBHO-DHEPreTHMUECKU OajaHca — BaKHBIM H3Tamn
(GbopMUpOBaHUS CTpaTerMd COLMAIbHO-’KOHOMUYECKOTO pa3BUTHs peruoHa. Pazpalotka
Hay4YHO-OOOCHOBAaHHON CTPYKTYpPbl PErHMOHAJIBHOIO TOIUIMBHO-IHEPreTH4eckoro OamaHca c
yuyeToM pa3nnyHbix BuaoB TOP B pernonax. WrepannoHHas BCTpeyHO-HAINpaBJICHHAs
npoueaypa (opMHpOBaHHS pPErHOHANBHBIX TpPOTrHO3HBIX TObBb. Meroanka  pa3paboTku
CTpaTEruuecKux peuIeHu 1o 00ecneueHuIo S HEProcOepeKeHus B IPOMBILIUIEHHOCTH Ha OCHOBE
pernoHanbHbIX TOB. Merox opraHu3anyu CHCTEMBl KOHTPOJUIMHTA HHEproddhdexkTHBHOCTH
PErHOHAIIBHBIX  IIPOMBIIUICHHBIX  KOMIUIEKCOB ¢ wucnoib3zoBanueM TOBb. Meronuka
CTaHJApTU3aLMKM OU3HEC-TIPOLIECCOB OOECIEUeHHsI IHEProcOepex eHns B MPOMBIIUIEHHOCTH C
MPUMEHEHUEM MEXTYHAPOIHBIX CTaHJIapTOB MEHE)KMEHTAa KayecTBa.

6. Oprann3annoHHO-3KOHOMHUYECKHUE MeTObI onpeeJeHust pe3epBoB
IHeprocoepe:keHnsi B perioHAIbHBIX IPOMBILIJIEHHbIX KOMILJIEKCAX.

Knaccupukanus BumoB morepp TOP  u  pesepBoB  sHeprocOepexeHUs B
npoMbIIeHHOCTH. OOOCHOBaHME BBHIOOpA CHCTEMBI KIIIOUEBBIX ITOKa3zaTeled Ui OLIEHKHU
pe3epBOB IHEPTOCOEPEKEHNS B PETMOHABHBIX MPOMBIIUIEHHBIX KoMILIeKcax. OIieHKa pe3epBoB
IHEPTrOCOEPEIKEHNS B MPOMBINIJIEHHOCTH CYOBheKTOB Poccun. MonuduimpoBannas mporeaypa
IPOBEIEHUST KOMIUIEKCHOI'O SHEPreTUYECKOro 00CIeIOBaHUsl PErMOHAIBHBIX MPOMBIIIIICHHBIX
KOMILJIEKCOB.

4. O0beM y4eOHOH JUCHUIIMHBI
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Bun yae6HO#M paboThI B 3aueTHbIX enuHunax | B akagewm. yacax
OO6u1asi TPY10€eMKOCTb TMCUMILIHHBI 4 144
KonTaktHas padora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
[Ipaktuueckue 3ausrtus (I113) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
W3yuenune pa3nenoB TUCIMUIUIMHBI 1,11 40
[TonroToBKa K KOHTPOJIBHBIM paboTaM 0,56 20
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 1,0 36
[TonroToBKa K SK3aMEeHY 35.6
KonrakTHasa atTecTamus 0.4
Buy yueOHol paboThl B 3auetHbix eqununiax | B actpoH. yacax

OO0masi Tpy10€eMKOCTb 1M CHUILIIHHBI 4 108
KonraktHas pa6ora (KP): 1,33 36
Jlextuu (JIek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
W3ydeHue pa3aenoB IUCHUILUIMHbI 1,11 30
IToaroTroBka K KOHTPOJIBHBIM paboTamMm 0,56 15
Bu1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH 1,0 27
IloaroToBKa K 3K3aMeHy 26.7
KonTakTHas arrecramus 0.3

AHHOTaNus padoyeil nporpaMmsl AUCHUNINHBI «[IMHY-aHAIHU3 U ONITUMU3 AN
Hepro3pPpeKTUBHOCTH XUMHYeckux npoussoacTs» (b1.B.JIB.7.1)

1. Heab AUCHMIUIMHBI — TPUOOPETEHHE CTYIEHTAMU TEOPETHUECKUX 3HAHUHA M
MPAKTUYECKUX HABBIKOB B O0JIaCTM MUHY-aHAJIM3a U ONTHUMH3aLUs SHEprodddexkTUBHOCTU
XUMHUYECKHX TPOU3BOJCTB, C LENbI0O pPELIeHHUs 3ajad MOBBIIIEHUS HHEProdp@ekTuBHOCTU
HedTerazoxumuueckoro komiuiekca (HI'XK).

2. B pe3yabraTe wu3y4YeHUs] MCHUILUIMHBI OO0y4YalOIIMiicd 1O mporpamme
0akajiaBpuaTa 10JI/KeH:

oBJIaieTh ciaeayrmumu odmenpopeccuonaabubiMu (OIIK) komnerenuusamm:

-CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCHUIUIMH B
npodeCcCHOHATIBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTUYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMEHTanbHOTO uccienoBanus (OITK-2);

oBJaeTh ciaeayromumMu npogeccnonanbubiMi (IIK) komnerenuusimu:

-  TOTOBHOCTBIO M3ydaTh Hay4YHO-TEXHHYECKYI0 HWHGOpMaIUIO, aHaJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienoanuii (I1K-13);

- CI0COOHOCTBIO MOJINIMPOBATH SHEPTO- U pecypcocOeperaroiye mporecchl B
npombinuieHHoctd (ITK-16);

3HaTh:

— KJIaccu(PUKaIUIO METOIOB MTMHY-aHAIH3a, IPUMEHSIEMBIX B TeIUTOBBIX ceTsax HI'XT;

—3aJja4yd, pellaeMble B KOHKPETHBIX YCIOBUSX IPOU3BOJCTB COIJIACHO CTaJusIMU
«JTYKOBHYHOM AuarpaMMsbl» npoektupoBanus npeanpusatuii HI'XK;

— OCHOBHBIE  TIOJIOXKEHHS  TEPMOJMHAMUKA M  KOHCTPYKLHUH  TEIUIOOOMEHHOTO
000opyToBaHUs.

Ymern:
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— IPUMEHATh METOJAbl NMUHY-AHAINW3a JJIs1 NOCTPOEHUS TEIUIOBBIX CETEW MpEeAnpHUITHI
HI'XK ¢ MHHUMAJIBHBIM KOJIHYECTBOM TEIIOOOMEHHHUKOB;

—IPOBOJUTh  aHalW3  TEIUIOBBIX  CETed  MNPEANpHUSITH  XUMHYECKOrO U
HEPTEra30XUMHUYECKOTO TPOQHIS, COCTOALIMX W3 HECKOJIbKUX TOPSAYMX U HECKOJIBKHX
XOJIOAHBIX TOTOKOB;

— BBIIBJSITH TOYKM MOJKIIOYEHHUS TEIJIO0OMEHHOTO OOOpYyIOBaHUS Kak B 30HE
peKynepanuy TEIUIOBbIX IIOTOKOB, TaK M B 30HAX IPUTOKA MU ChbEMA TEIUIAa BHEIIHUMHU
YTUIIUTaMU;

— IUTAaHUPOBATh TEXHOJOTHMUYECKHUE CXEMBbI, COeprKallue TEII00OMEHHOEe 000pYyI0BaHUE,
o0OecrieuMBaroIIMe ONTUMAJIbHBIA IOJBOA W OTBOJA TEIUIA BHEUIHUMM YTUIUTaMH IIpU
ONTUMAJILHOM IUIOUIA/IM TOBEPXHOCTHU TEINIOOOMEHA TEIII0O0OMEHHOTO 000PYy10BaHUSI.

Baanern:

— METOJI0JI0THel pacuéTa TeII00OMEHHOTO 000py1I0BaHUs (TEIIOOOMEHHUKOB «Tpyda B
TpyOe», KOXKyXOTpyOUaThIX TEMI000MEHHUKOB, INIACTUHYATHIX TEJI000MEHHHUKOB;

— METOJAMHM  TIOCTPOCHUSI TEMIIEPATypPHO-IHTAIBIUNHBIX JHAarpaMM il CHUCTEM,
BKJIIOUAIOLUX FOPSYHUE U XOJIOHbIE IOTOKH;

— METOJAaMHM HaxXOXIEHUS TOYKM MHUHYA I pacuéTa ONTUMAJIbHOTO COOTHOIICHMS
SHEpro3arpaT U MOBEPXHOCTHU TEIIOOOMEHA;

— METOJaMH NMUHY-aHaN3a, BKIIOYAIOIINX CETOYHbIC JUArPaMMbl U TAOJIMYHBIA METO/I.

3. Kparkoe conep:kanue IUCHUIIIUHBI:

OCHOBHBIE MOHATHS TEPMOAVNHAMUKH, TEIUJIOBBIE MPOLECCHl, IPOUCXOASIINE IPHU
nepexose yepe3 MOBEPXHOCTh TEINIOOOMEHa, SHTANbIuUs. [IpuHIHIE paboThl TEII000MEHHOTO
ob0opynoBanus. OCHOBHBIE KOHCTPYKIIMHM TEIJIOOOMEHHBIX ammapaToB. [IpuHIumnsl pacuéra
TEMI1000MEHHUKOB.

OOmiasi xapakTepUCTUKAa METOAOB NUHY-aHAIHM3a, MPUMEHSEMbIX Ji1 ONTUMHU3ALUU
sHepropecypcodhHEeKTUBHBIX XUMHUKO-TeXHONOTHUeckux cucreM (DPD-XTC). TemmnepartypHo-
SHTAJBIIMUHBIE KPUBbIE, TOUKA NUHYA, FOPSYNE U XOJOJIHBIE MOTOKH, PEKyHepalus TEIIOBOU
SHEPruM B TEMJI000MeHHbIX cuctemax npeanpustuit HI'XK.

Metoauka IIPOEKTUPOBAHMUS pecypco- " sHEprocOeperaronux XTC.
«JIykoBnuHas quarpammay. Y 1ydlieHuEe IPOEKTOB € TOMOIIBIO TMHY-aHAIN3A.

IloctpoeHne COCTaBHBIX KpHMBBIX TEXHOJIOTMYECKHX IIOTOKOB M  ONPENEIICHUE
DHEPreTUYeCKnX Ieseld. TexHOIorm4eckue IIOTOKM Ha  TeMIEpaTypHO—3HTAJIBIIMWUHON
II0CKOCTH. [IOHATHS NMOTOKOBas TEMIOEMKOCTh, MUHUMAJIbHAS PA3HOCTb TEMIIEPATYp MEXIY
TEIJIOHOCUTEIISIMU B TETJIOOOMEHHBIX allaparax.

Pemienue 3a1a4 ¢ 0lHUM TOPSYUM MOTOKOM (TEMJIOBOM MCTOYHHMK) U OJTHUM XOJIOTHBIM
MOTOKOM (TEIJIOBOM CTOK); C HECKOJIBKUMHU FOPSYUMHU U XOJIOJHBIMU TOTOKaMHU.

3aBUCUMOCTh OOILEH CTOMMOCTH TEIMJIOOOMEHHON CHCTEMbI, BKJIIOYAIOIIYI0 CTOMMOCTb
000py/1I0BaHUs U CTOUMOCTb BHEITHUX YTUJIUT, OT BeMWYMHbI ATmin..

MeTobl MMHY-aHAIN3a, PelIaeMble C TTOMOIIBIO AITOPUTMA TAOIUYHOH 3a/1a4u (METO, C
MOMOIUIbI0 KOTOPOI'0 MOKHO 0€3 MOCTpOeHUsl I'paMKOB BBIUUCIATH 1LI€JIEBbIE YHEPreTHUUECKUE
3HAUEHUs); pelIacMble C TOMOINBIO JeiaeHHs cucTteMbl noTokoB XTC Ha TEmnoBod CTOK U
TEIIOBOM UCTOYHHUK, pellaeMble C TOMOIIbIO CETOYHBIX JTUarpaMM.

Pacu€rel B mnuH4Y-aHanM3€, OCYIIECTBISEMBIE C HCIIOJIB30BAHMEM KOMIIBIOTEPHBIX
nporpamm obmeit goctynHocTd (HINT u T.1.).

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akanewm.
Bunst yaeGHoi paboTh eAMHUIAX gyacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILIaHY 3 108
Konrakthas padora (KP): 1,3 48
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Jlextuu (JIek) 0,4 16

[Tpaxktrueckue 3ansarus (113) 0,9 32
CamocrosiTtesibnas padora (CP): 1,7 60
CamocCTOsATeNbHOE U3YYCHUE Pa3/IeNIOB TUCIIUTUTHHEI 17 59,8
KonTtaktHas camocrositenbHast pabora ' 0,2
Bua koHTpOJIA: 3a4ueT / IK3aMeH - 3auer

B 3auetnbix | B actponom.

Bupl yue6HOM paboTh eIUHNIaX qacax
OO0masi TPy10€eMKOCTb IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 3 81
KonraktHasi padora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
[TpakTnueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE U3YUEHUE PA3/IETIOB TUCIUTUIMHBI 17 44 85
KonTaktHas camocrositennbHas paboTa ' 0,15
Bua KoHTpOJISA: 3a4eT / IK3aMeH - 3ager

AHHOTANUsA padoyeil MpOorpaMMbl JUCHUUIIMHBI «OlleHKA BO3IeHCTBUS XUMHYECKHX
NPOU3BOJICTB HAa OKpY:kawury cpexy» (b1.B./[B.7.2)

1. Heab AuCHUNJIMHBI - 33JI0)KUTh Y CTYIEHTOB OCHOBBI 3HaHUI 110 OIICHKE BO3/AEHCTBUS
XUMUYECKHUX IPOU3BOACTB HAa OKPYKAIOUIYIO CPeay; JaTh TEOPETHYECKHUE IIPEICTABICHUS O
pPa3IMYHBIX TUNAX M BHJAAX HKOJOTMYECKUX 3SKCIEPTHU3; HAYUUTh HCIOIb30BATH METOAbl U
INIPUHLMUIIBI OLEHKM BO3ACHCTBUSA Ha NIPUPOAHYIO CpeLy U IPOBENCHHUS TIOCYIapCTBEHHOMU
HKOJIOTUYECKOHN DKCIIEPTU3BI.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI OOy4YalOIIMiicd 1O mporpamMmme
0akajaBpHuaTa JOJIKEH:

oBJaJeTh ciaeayommumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B
npodecCuOHANbHOM  AESITEbHOCTH, TPUMEHSATh METOJbl MaTeMaTHMYecKOro aHaiu3a u
MO/ICIIUPOBaHHMsI, TCOPETUIECKOTO U IKCIIepUMEHTaIbHOTO uccienoBanus (OITK-2);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

- TOTOBHOCTHIO H3yuyaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIN3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

- CIOCOOHOCTBIO MOJIENIUPOBATh SHEPTO- U pecypcocOeperaroiye mporecchl B
npombinuieHHoctd (ITK-16);

3HaTh:

- O B3aUMOCBSI3U 3KOJOTMYECKMX MPOOJIEM C TEXHMYECKHMH, OPTaHU3aIMOHHBIMH U
HKOHOMHUYECKUMH MPOOIeMaMy KOHKPETHOTO IPOU3BOJICTBA;

- OCHOBBI OILICHKM BO3JICHCTBHS IPOMBIIUICHHBIX MPEANPUATUN HAa OKPYKAOIIYIO CpeRy
Y OCHOBBI YUEHHS IIPABOBBIX OCHOB IIPUPOIOIIOJIB30BAHUS U OXPAHbI OKPYXKAIOLIEN CPEIbI.

YMeTh:
- TPUMEHATb METOJAbl aHaliu3a M OIEHKU AaHTPOINOreHHOTO0 BO3JECUCTBUS HA

OKPYXAaIOIIYIO CPeLy;
- 0000m1aTh 1 00pabaTHIBATh SKCIEPHUMEHTAIBHYIO HH(POPMAIIHIO B BUIE OTYETOB.

Baagern:
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- METOJAaMHU pEIICHMS 5SKOJIOTMYECKUX 3a7ad I10 OLIEHKE BO3JEHCTBHS Pa3IMYHBIX
IIPOU3BOJICTB Ha OKPYKAIOLIYIO CPENY.

3 Kpartkoe coaep:xanue JUCUMIIJIMHBI.

Mopynb 1. Dxonoruyeckuii aHaau3 TEXHOJIOTHI

Tema 1. MeTonpl OIEHKH TEXHOJOTUN Mpou3BoacTBa. O0mue moHITHSI. MeTOIbI OIIEHKH
Ha BCEX OTamax CTENeHH HKOJOTHYECKOW OMAacHOCTH CIOCOOOB MPOM3BOJCTBA U
TEXHOJIOTMYECKUX IEPENIeJIOB, BBIXOJOB TEXHOJIOTMM B IPUPOJHYID Cpely, OLEHKHU
HKOJIOTMYECKOM ONMACHOCTH MPOAYKLHUHU, €€ HCIOJb30BaHUS U XPAHEHHUS, a TAKKE ONACHOCTU
XpaHEHUsI W UCIOJIb30BaHUA OTX0A0B. HopmaTuBHasi OCHOBa 5SKOJIOTMYECKUX OLIEHOK -
JEICTBYIONME HOPMATUBbI TEXHOJIOTUHU CBhIPbS, 3eMJIEEMKOCTH, PECYPCOEMKOCTH, OTXOIHOCTH, a
TaK)XK€ CAHUTAPHOTMTHEHUUYECKUX U SKOJIOTUYECKUX HOPMATHBOB

Tema 2. Knaccudukanumum oTpacieil IO CTENEHU OSKOJOTHYECKOW OIMaCHOCTH.
AOCONIOTHBIE U yHEJbHBbIE MOKa3aTeld BOJOEMKOCTH, 3€MJIEEMKOCTH, OTXOJHOCTH OTpaciu
MHJEKC 9KOJIOIMYECKON OIaCHOCTU OTpaciy MpoMbIIUIeHHOCTH. COOTHOLIEHUE YIEIbHOTO Beca
OTpaciid B BAJIOBOM IPOMBILIUIEHHOM IPOJIYKTE U JIOJIM B 00IEeM 0O0beMe BBIOPOCOB, a TaKkKe
00BEMBI, Pa3HOOOPA3HE U TOKCUYHOCTh BEIOPACKIBAEMBIX BEIIECTB - KOA(P(UIIMEHT TOKCHYHOCTH
BBIOpPOCOB. ['pymmupoBKa oTpacieil mo SKOJIOTMYECKO 0MacHOCTH BHIOPOCOB M COPOCOB.

Tema 3. Dxonormyeckas oleHKa TexHOJIOTWH. [lokazarenn 5KOJOTMYECKONW OLEHKU
TEXHOJIOTHil: TEXHOI'€HHbIE, HKOJIOT0-TEXHOT€HHBIE U HKOJIOTr0-3KOHOMHUUYECKHE XapaKTEPUCTUKH.

TexHOreHHBIE XapaKTePUCTUKU - MaTepUAIBHBIA M DHEPreTHYECKU OajaHchl C
BBIJIETICHHEM OTXOJI0B, BEHIOPOCOB, COPOCOB. XapaKTEpUCTUKHU HCTOUHUKOB BEIOPOCOB U COPOCOB.
VYpoBHU 1IymMa, BHOpalMid, 3JIEKTPOMArHUTHBIX, HOHU3UPYIOMIUX M TEIJIOBBIX H3TyYCHUH,
pa3Mepbl CAaHUTAPHO-3ALIUTHBIX 30H U JIp. DKOJIOTO-TEXHOT€HHbIE XapaKTEPUCTUKH - IPUHIUIIBI
U CXEMbl MAJIOOTXOJHBIX U 0€30TXOAHBIX, PECYpPCO- M DHEProcOEperaroux peueHuii, cucTeM
OUYHCTKU BBIOPOCOB M COPOCOB, CIIOCOOOB YTUIIU3AIMU U MEPEpadOTKH OTXO0B IPOU3BOJCTBA U
JUKBUJAIMU TEXHUKH IO UCTEYECHUU CPOKOB €€ dKCIuTyaTauu. Pacuer BO3MOXHBIX aBapUITHBIX
CUTYaIlui, COMTPOBOXKAAIOIINXCS BBIOpOCaMH M cOpOCaMU BPEIHBIX BEUIECTB, C YU€TOM BPEMEHH,
Macchl M O0BbEMa, a TaKXKe CIOCOOOB M CXEM JMKBHJAIMU aBAPUHHBIX CHUTyallMd M WX
MOCJIECTBHM.

DKOJIOro-’KOHOMUYECKHE XAapaKTEPUCTUKH: pacdeTbl 3aTpaT Ha DKOJOTUYECKUE
MEPOMPUITHS TIPH Pa3pabOTKe U IKCIUTyaTallMd TEXHOJOTMH U CPaBHEHHE UX C DKOJIOTUYECKUM
yiepOboM OT TEXHOT€HHBIX BO3/EHCTBUI; pacueTHbIE [IEHOOOpa3yIOIINe XapaKTepUCTUKU HOBOM
TEXHUKH W TEXHOJOTMU C YYETOM 3SKOJOTMYECKHUX COCTABISIOIIMX; PACUETHBIE YAEIIbHbIC
BEJIMYMHBI ylepda Ha €IMHHUIlY BbIOpoca (KOHLEHTpaluu), MiaaTexed Ha equHUIly yuepOa u
CpaBHEHHUE UX C HOPMATUBHBIMU MTapaMeTPaMH.

Tema 4. OcHOBBI METO/I0B IKOJIOTU3AIMH TEXHOJIOTHI. Y POBHU IPOU3BOJCTBA, OCHOBHbIE
TEXHOJIOTHYECKUE CUCTEMbI U MOJCUCTEMBI MPOU3BOJICTBEHHBIX MpoLeccOB. DaKTOPBI BIMSIHUSA
Ha UHTEHCUBHOCThH MPOIIECCOB U KOJIUYECTBO BEIOPOCOB U OTXOI0B. METO/Ibl OUMCTKH BHIOPOCOB
U CcOpocoB. 3aMKHYTbIe IUKIBI M CHCTEMBI BOJOCHAOXKEHHs. bBe30TXOAHBIE TEXHOJIOTUU.
MOHUTOPHUHT UCTOYHHUKOB 3arPsI3HEHUS OKPYKAIOIEH CPeJIbl

Tema 5. Dxomoruyeckas O0€30MaCHOCTh JIOOBIYM YIJIEBOJOPOAOB U  JIMHEHHBIX
coopykeHnil. TexHomornaeckue oCoOOEHHOCTH AO0OBUM HE(PTH W Ta3a Ha CyIIe W MOJBOIHOM
mienb(de, NeTalbHBIN aHaNN3 BIUSHUSA Ha OKPYXAIOMIYI0 cpeny. JoKpuTHdeckoe U aBapuitHOE
COCTOSTHUE TPYyOONPOBOJHOTO TPAHCIOPTAa Ha OCHOBE JIAaHHBIX HA3€MHOTO M JIUCTAaHI[MOHHOTO
MoHuTopunra. Metonbl ' MC-TexHonoruii uisi ipOrHo3UPOBAHMS U JIOKATU3ALNH MOCIEACTBUN

Tema 6. MeToap! nepepabOTKH OTXOJIOB U PEKYIbTHUBAIMH JaHAAPTOB. Y THIN3ALUI U
00e3BpeKMBAaHUE TOKCUYHBIX  OTXOJOB, TEXHOJOTMM W  TEPCIEKTUBBl  BTOPHUYHOTO
UCIIONIb30BaHUs. TeXHONOrMueckue M OMOJIOTMYeCKHe JTambl PEeKYIbTHBAIMM 3eMelb U
Bo0eMOB. [Ipo0ieMbl yTUIN3aIuu TBEPABIX OBITOBBIX OTXOOB

Mopyns 2. OuieHKa BO3/ICHCTBHS Ha OKPY)KAIOITYIO CPETy

Tema 7. HopMupoBaHue M oOlleHKa BO3JeHCTBUS Ha mnpupody. OlLieHKa Kak IMPOTHO3
OTKJIOHEHHH OT HOPMBI, CAHUTAPHO-TUTUEHUYECKOe HOPMUPOBAHUE M €r0 HEAOCTATKH, HOPMBI
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Ka4yecTBa BO3AyXa, BOJbI, MOYB, HKOJOTMYECKOE HOPMHUPOBAHUE, METOJbl OLEHKH, MPOEKTHI
IpeeNbHO JOMYyCTUMBIX BEIOPOCOB U COPOCOB.

Tema 8. Cdeppr omnenku. Ilpomecchr Bo3aeicTBusa. OOsacTH  YEIOBEUECKOU
NeSITeIbHOCTH, TAe Haubojee pachpoCcTpaHeHa OICHKA MOCIEACTBUN; ()MHAHCOBBIE OCHOBAHUS
OLIEHKM (IUIATeXKU 3a 3arpsA3HEHHE U DPa3MELIeHHE OTXOJ0B); reorpapuueckue OCHOBAHUS
OIICHKH, TUIHI BO3JCHCTBUN 1 MOCIICICTBUM.

Tema 9. CkpuHHHI, omnpeAeleHHEe MacIITaboB (CKONHMHI), IPOTHO3MPOBAHUE.
Copnepxanue mnpenBapuTelnbHON OLeHKH B Poccum u 3a pyOeXoM, TUIUYHBIE BONPOCHUKH,
OIaCHBIE U TEXHUYECKH CII0KHBIE O0BEKTBI, CIIOCOOBI IPOrHO3UPOBAHUS, OLIEHOUYHbIE MaTPUILIbI.

Tema 10. OueHka colMaabHO-3KOHOMMUYECKUX IOCIEACTBHM. J[Ba pa3HBIX Moaxona B
OLIEHKE IOCJIE/ICTBUI B YCIOBMSIX peaau3alMy MPOeKTa B OAHOPOAHOM M Pa3HOPOAHON cpene,
3a/la4l OLICHKM C MO3MLUNA COLMAIbHBIX HOPM, THUIIBI COLIMAJIBHBIX IOCIEACTBUM, IOHATHE
OLIEHKM DHCKA, OLIEHKAa pUCKA JJs 370pOBbs HACEJIEHMs, OLIEHKAa pPUCKAa I 30pPOBbS,
CBSI3aHHOTO C 3arps3HEHHEM M IIYMOM, JKOHOMHYECKas OIeHKa NPHUYMHEHHOTO Yyiuepoa
3JI0pOBbIO, PKOHOMMUECKAsI OLIEHKa yIepOOB U ee IpaBoBas 0as3a.

Tema 11. Ouenka Bo3aeicTBUil U 3kcnepTu3a. Llenp skcnepTusbl, rocyJapcTBEHHAs U
OOIIeCTBEHHAsA HKCIEPTH3a, SKOJIOTMYECKas HKCIEepPTH3a, MPUHLUIBI 3KCIEPTU3bI, MPUMEPHI
sKcnepTu3. Ayaut u MoHUTOpuHI. Llens ayaurta, BUAbpl ayauTa, ayauT KaK OLIEHKAa PHUCKa,
9KOJIOTUYECKUH ayauT.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagewm.

Bunel yue6HoI paboTh €IMHULAX yacax
OO01asi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
Konrakrhasi padora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
[Tpaktnyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTenbHOE U3Y9eHUE Pa3esioB TUCIUTUIHHEI 17 59,8
KonTtakTHas camocrositenpHast pabora ’ 0,2
Bupa koHTpOJISi: 3a4eT / IK3aMeH - 3ager

B 3auernsix | B actpoHOM.

Bunel yue6HoI paboTh €UHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3 81
Konraktnas patdora (KP): 1,3 36
Jlexiuu (JIek) 0,4 12
[TpakTuueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YUYECHUE PA3JIENOB JUCIIUIUIMHBI 17 44 85
KonTtakTHas camocrosiTenbHas paboTa ’ 0,15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyeil nporpamMMsbl JMCUUNJIMHBI «OCHOBBI HHKUHUPHUHTA
JHepropecypcocéeperammx XuMMKO-TexHoorn4yeckux cucrem» (b1.B./1B.8.1)
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1.Hesm pucuunauabl «OCHOBBI MHKUHUPHHIA DHEPropecypcocOeperaommux XuMHUKo-
TEXHOJIOTUYECKUX CUCTEMM:
-popMupoBaHue MOHSATUH U BUI0B UH)XKUHUPHUHTA,
- N3y4E€HHE OCHOBHBIX ITPOLEAYP KOMIIbIOTEPU3UPOBAHHOI'O MHKUHUPUHTA;
-U3y4€HHE OCHOBHBIX HANPABICHUN COBPEMEHHON TEOPUU NCKYCCTBEHHOTO
WHXUHUPUHTA.

2. B pe3yabraTre wu3y4YeHHs UCHUILVIMHBI oOydamlluiics Mo mporpamMmme
O0akajiaBpuaTa J0JI/KeH:

oBJIa/IeTh cieayrommumu odomenpodeccuonaibHbiMu (OIIK) koMnereHunsimm:

-CIIOCOOHOCTBIO HCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IMCLUUIUIMH B
npoecCHOHANBHOM  AEATeIbHOCTH, MPUMEHSITh METOJbl MAaTeMaTUYecKOro aHaiu3a |
MOJICTTUPOBAHHS, TEOPETUIESCKOTO M AKCIIeprUMeHTanbHOro uccienoBanus (OI1K-2);

oBJIaeTh ciaeayrmmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIIOCOOHOCTBIO CHCTEMATH3UPOBaTh M 0000IaTh HHPOPMALUIO 110 (OPMHUPOBAHUIO H
UCIIOIB30BaHuI0 pecypcoB npeanpustus (I1K-12);

- CI0COOHOCTHIO MOJICIMPOBATH SHEPTO- M PECYpcocOeperaromye mporecchl B
npomsbitnieaaocty (ITK-16);

3HaTh:

-OCHOBHbIE BU/JIbl TH)KUHUPHUHTA;

- (hyHIaMeHTaIbHBIE OCHOBBI KOMITBIOTEPH3UPOBAHHOTO WHKHMHUPHHTA,

- PEUHKUHUPUHT OU3HEC MPOLIECCOB

-nousitue  EnmHoro  mHpopmanmonnoro mpoctpanctBa (EUII), wmm  EnuHoit
uHpopmarmonnoii cpeast (ENC).

Ymers:

- COCTaBUTh OM3HEC-TUIaH OpraHu3aluu

Baaners:

- MHOTOYPOBHEBBIMH W MHOTOJTAIHBIMH Pa3padOTKaMU M HCCIEAOBAaHUS MPOEKTOB C
HIMPOKUM IpuMeHeHueM OBM

3. Kparkoe conep:kanue TUCHUNIAHBI:

Pasgen 1. OnpenesieHne MHKMHUPHHra. Buabl. MTHXUHUPUHT — 3TO KOMILIEKCHAs
TEeXHUYECKasl, pacyeTHO-rpaduyeckas, OpraHu3allMOHHO-TEXHUYECKasl, TEXHUKO-?)KOHOMHYECKast
U KOHCYJIbTAaTHUBHO-TEXHHUYECKAas  JIEATEIbHOCTh, KOTOpass  pealu3yeT  BBIIIOJIHEHUE
pasHOOOpa3HOM  Hay4yHO-UCCIEIOBATEIbCKOH,  MPOEKTHO-KOHCTPYKTOPCKOM,  pacueTHo-
AHAIUTUYECKOH, OpraHU3al[MOHHO-YIIPABJIEHYECKON U TEXHUKO-3KOHOMHYECKOI padOThl Ha BCEX
JTanax »>KU3HEHHOTO LHMKJIA (MPeaNpoeKTHbIE MCCIEJOBAHUS, TEXHMKO-IKOHOMHUYECKOE
o0ocHOBaHUE; OW3HEC-TUIAHUPOBAHME; YIIPABJIEHUE NMPOEKTHUPOBAHUEM; Pa3pabOTKa MPOEKTOB;
CTPOUTENIBCTBO M IIYCK B OKCIUTyaTallMIO; YIPABICHUE OKCIUIyaTalUed U TEXHUYECKUM
0o0cIy>)KMBaHUEM) JIIOOBIX TMPOU3BOJICTBEHHBIX cHUCTeM, B ToM 4yucie XTC, TeXHUYECKUX U
coLMaIbHO-3KOHOMHUECKUX cucTeM. CinoxkHbIM XTC cOOTBETCTBYIOT MPOU3BOACTBA, BXOASIINE
B CTPYKTypy mpeanpusituii u ueneil nocrtaBok (L[I1) Hedrerazoxummyeckoro Komiuiekca
(HI'XK), TennosHepreTH4eckoro 1 MeTaulypruueckoro KOMILIEKCa.

B Hacrosimee Bpems BBIIEISIOT CIEAYIOIIME OCHOBHBIE BHJABl WH)XHUHUPHUHTA:
(GYHKIMOHATBHO-TIPOU3BOACTBEHHBIH, KOMILIEKCHBIN TEXHUUYECKUH, CTPOUTEIIbHBIN,
AKCIUTyaTalMOHHBIA, MEXAYHAPOIHBIA U KOMIIBIOTEPU3UPOBAHHBIN.

Bunsl QyHKIIMOHAIBHO-TTPOU3BOICTBEHHOIO WH)XXUHUPUHTA IO OTpacisiM U cdepam
JEeSTEIbHOCTH SKOHOMMKH, a TAKXKe 110 OTPACIIIM TEXHUKH:

— Cucremorexnuka (System Engineering); — Xumuueckass TeXHUKa (XMMHUYECKHH
WHXUHUPUHT, XUMHUYECKas WHXXEHEepUs), WJIH B PYCCKOSA3BIYHOW HAyYHO-TEXHUYECKON
JUTEpaType — «IPOIeCcChl M ammapaTsl XxuMmuueckoi TexHomorum» (Chemical Engineering); —
WnXuHUPUHT (MHXKEHEpHs, TEeXHHKa) XHUMHUKO-TexHosnornueckux cucreM (Chemical Process
Engineering), niin B pycCKOS3bIUHONW HayYHO-TEXHUYECKOM JuTepaType — «pazpaboTka XUMHUKO-
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TEXHOJIOTHYECKUX cUcTeM»; — DHepretudeckas Texauka (Power Engineering); — Temnorexauka
(Heat Engineering); — Mammuoctpoenue (Mechanical Engineering); — Jloructudeckas TeXHUKA

Paszgen 2. KomnboTepu3HpoBaHHBIH (ABTOMATH3MPOBAHHBIN) WHKHHUPHUHT
(Computer-Aided Engineering) — MYJIBTUIUCLUILIMHAPHBIE, MHOTroMacmTaOHbIe
(MHOTOYPOBHEBBIC) M MHOTO3TallHBbIC DPa3pabOTKU M HCCICIOBAHUS IMPOEKTOB C IIUPOKUM
npuMeHeHrneM OBM, o0ecrnednBaroiye aBTOMATU3MPOBAHHOE BBIIOJHCHHUE BCEX BHJOB
WH)KEHEPHO-TEXHUYECKUX Pa3padOTOK MO CO3JaHHI0 TEXHUYECKUX CHUCTEM W IPOMBIIIICHHBIX
00BEKTOB HAa OCHOBE MIMPOKOIO HCIIOJb30BAHHUS CPEJICTB U OOOPYAOBaHMS BBIYHCIUTEIHLHON
TEXHUKH, a TAKKE HAYKOEMKHX HH(OPMAIIMOHHO-KOMMYHHKAMOHHBIX TexHoiorui (MKT),
BKJIIOYAss HMHCTPYMEHTAJIbHBIC KOMILUICKChl ~TEXHUYECKHX H MPOTPAMMHBIX CpEICTB
aBTOMAaTU3UpOBaHHOrO TmpoekTupoBanus u3nenuid  (Computer-Aided Design — CAD-
TEXHOJIOTUI); HHCTPYMCHTAIbHBIC KOMILICKCHl KOMIIBIOTEPU3UPOBAHHON WMHTETPUPOBAHHON
noructuueckoit momaepxkku (Computer-Aided Logistics Support — CALS-texHo10rHid), 110 MEpe
COBEPILICHCTBOBAHUS KOTOPBIX CYIIECTBEHHO PACIIUPUJICS CIEKTP OXBAThIBACMBIX HMMHU
G YHKIIHA.

Paznen 3.0cHoBHBbIe mNpoUEeIypPbl KOMIBLITEPU3MPOBAHHOIO WHKHMHUPHHIA.
['mobanbHbIe ceTeBble NHGOPMAIITMOHHO-KOMMYHUKAIIMOHHBIE TexHoNoruu 1 CALS-texHnonoruun
(Continuous Acquisition and Lifecycle Support -HenpepbiBHas WH(POPMAIMOHHAS TOAICPHKKA
MIOCTaBOK M JKU3HEHHOTO IuKIiIa u3nenui). [lonsitue Ennnoro nHbopMaoHHOTO MPpOCTpaHCTBa
(EUIT), nnu Enunoit unpopmarmonnoit cpeast (EMC). Crangapr 1SO 10303 STEP (STandard
for Exchange of Product model data). Cranmapt oOMeHa AaHHBIMH O MOJEIH TMPOIYKTA
(n3nenus). ABTomarusupoBannbie (kommbrotepusnpoBanibie) CAE/CAD/CAM-cuctemsr: CAE
(Computer Aided Engineering) — aBTOMaTH3MpOBAaHHBIE CUCTEMbI WHKUHMpHHra, CAD
(Computer-Aided Design) — aBTOMaTH3UpOBaHHBIC cHCTeMbl MpoektupoBanus; CAM
(Computer-Aided Manufacturing) - aBTomMaTu3upoBaHHBIE CHCTEMBI IIPOM3BO/ICTBA.

Paznen 4. CymiHOCTh OCHOBHBIX 3TanoB :ku3HeHHOro nukia (AKIL[) Texmuueckmx
CHCTEM H NMPOU3BOJCTBEHHBIX 00beKTOB. [IpyW BBINOJIHEHUH OCHOBHBIX BHUJIOB WH)KWHUPWHTA
peamu3yroTca:  NPEONpOCKTHBIE  WCCIEAOBAaHUS,  IUIAHWPOBaHUE  OM3HEC-TIPOLIECCOB,
NPOCKTHUPOBAHHUE, CIICIIHATILHBIC MTOCIICIPOCKTHBIC Pa3padOTKH.

[IpennpoeKkTHbIC HCCACIOBAHHUS — aHAIW3 pPbIHKA (MapKETHHT) MPOAYKIIMH M YCIYT,
MOJITOTOBKA TEXHUKO-D)KOHOMHUYECKOTO OOOCHOBAHUS MPOEKTA CO3J]aHUsI TEXHHUUYECKOW CHCTEMBI
WM TPOU3BOJICTBEHHOrOo 00bekTa (mpemmpusitusi, [III), cocraBnenue OusHec-TUIaHa,
WH)KCHEPHBbIC W3bICKaHUS (Tomorpaduueckas CheMKa, HCCICIOBaHUE TPYHTOB, pa3pabOoTKa
IUTAHOB Pa3BUTHsI PETHOHOB, TPAHCIOPTHON CHUCTEMBI M JAPYrod HHQPPACTPYKTYPHI, a TaKKe
KOHCYJIbTAIIMH U HaJ[30p 3a MPOBEICHHUEM JaHHBIX PaOoT.

CocraBieHne OW3HEC-TUTAaHA TPOEKTA, KOTOPBIM TMpeACTaBiIsIeT cO00M KOMMEpUECKUi
JIOKYMEHT, BCECTOPOHHE OOOCHOBBIBAIOLIMI IEI€CO00PA3HOCTh pealu3alid TPOCKTa W
OLICHUBAIOIINH JKeTaeMbIe PE3YJIbTAThl ITOTO MPOEKTA.

CocraBieHue OW3HEC-IUIAH OpraHW3alliy, MPEJCTABISAIONIEro Cco00i  CcrenuaibHO
CTPYKTYPUPOBAHHBIN JTOKYMEHT, B KOTOPOM OITMCBIBAIOTCS BCE OCHOBHBIC BHUBI M ACIHEKTHI
OpraHU3aIlMOHHO-YIIPABICHYECKOW, (HUHAHCOBO-DKOHOMHYECKOW W  MPEANPHUHAMATEIHCKON
JEeSTeNIbHOCTH OyAyllel opraHuszanuu (MpeAanpusTus, KOMIaHUU, GUPMbI); C UCIOJIB30BaHUEM
metononorun SWOT-ananusza (Strengths-Weaknesses-Opportunities-Threats) ananusupyrorcs
CHIIbHBIE U cja0ble CTOPOHBI €€ JEATEILHOCTH, €€ BHYTPCHHHE BO3MOKHOCTH W BHEIIHHE
yrpo3bl IS 3TON JIEATEILHOCTH, BCE BO3MOXKHBIC TJIaBHBIC MPOOJIEMbI U PUCKH, C KOTOPBIMH
MOYKET CTOJKHYTHCS JaHHAs OpraHu3alus [PH pealu3alid €€ MUCCHH, W OIPEICNITIOTCS
OCHOBHBIC HAIIPABJICHHS U CIIOCOOBI PEIICHUS YKa3aHHBIX MPOOIIEeM.

[IpoexTupoBanue (pa3zpaboTka MPOEKTa) — TMOJATOTOBKA T'€HIUIAHA IPOMW3BOJCTBA WIIH
OpeanpusaTs, pa3paboTKa apXUTEKTypHOTO IIJIaHa, OIICHKAa CTOMMOCTH MPOCKTa, pacuéT
PacXoJI0B 10 CO3/IaHUIO U IKCIUTyaTallil TEXHHUECKUX CHCTEM, pa3padoTka pabodunx depTexei,
TEXHUYECKHUX CHenU(UKAIUi U qpyroi MPOEKTHOM JOKYMEHTAIIMH, HAJA30p U KOHCYJIBTAIUHU T10
MIPOBEICHUIO BCEX BUIOB MPOEKTHBIX paboT.
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IlocnenpoexkTHble pa3pabOTKH - TOATOTOBKA KOHTPAKTHOM JOKYMEHTAlMH JUIs
BBITIOJIHEHUS PA3TUYHBIX WHKEHEPHO-TEXHUYECKUX U OPraHM3allMOHHO-YIPABICHYECKHX padoT,
a TakkKe pa3IMyHbIX OW3HEC-TIPOLECCOB [0 CTPOUTENIBCTBY M IYCKY B 3KCIULyaTalUIO
TEXHUYECKOH CHUCTEeMBl WM TPOU3BOJACTBEHHOIO OOBEKTa, OpraHU3als TOProB MpHU
HEOO0XOIMMOCTH, aBTOPCKUI HaJg30p 3a IMPOBEICHHEM CTPOMUTENBHBIX paboT, ymIpaBieHUE
CTPOUTENICTBOM, MPOBEACHUE IMPUEMO-CAATOUHBIX PAa0OT M IPOU3BOJCTBEHHBIX HCIIBITAHUM,
COCTaBJICHUE 3aKJIOYMTEIbHON CBOJHOW CTPOUTENIBHOW M TEXHUYECKOM JOKyMEHTalUH,
[OJArOTOBKA WH)KEHEPHO-TEXHUYECKOTO IE€pCOHajia W JApyrue padboThl IO caadye U IYCKY
TEXHUYECKOH CHCTEMbI MJIM IPOU3BOACTBEHHOI'O 00bEKTa. HA3HAUEHUEM, WIIM MUCCHUEH.

Paznen 5. Peunxunupunr bBII (Business process reengineering — BRP)
WMH)XWHUPUHIOBas M OPraHU3aLMOHHO-YIIpaBJI€HYECKas IESITeIbHOCTh 10 (DyHIaMEHTaIbHOMY
NEPEOCMBICIICHUIO M PAIMKATILHOMY MEPENPOSKTUPOBAHUIO JIOTHKO-UH(POPMALIMOHHBIX MOJIEIeH
BbIl nHekoropoil opranuzauuu (MpeAnpHUsATHs, KOMIAHUM, GUPMbI U T.I.) U1 JOCTHXKCHMS
MaKCHUMAaJIbHONH pPE3ylIbTaTUBHOCTH M 3(PPEKTUBHOCTH MPOU3BOACTBEHHO-XO3IHCTBEHHON H
(MHAHCOBO-?PKOHOMMYECKON JIESATEIbHOCTH OPraHU3allid B COOTBETCTBUU C KOMIUIEKCHBIMHU
KJIFOUEBBIMH MHAMKaTOpaMu TnpousBoautenbHoctd (Key Performance Indicators — KPI),
o(opMIICHHbIE COOTBETCTBYIOUIMMU OPraHU3allMOHHO-PACIOPSIUTENbHBIMU U HOPMAaTHBHBIMU
nokymentamu. Peumxuaupuar BII coctomT u3 1nByx OCHOBHBIX JTamoB: 1. Pazpaborka
ONTUMAJILHOW JIOrMKO-UH(pOpMannoHHo moxenu bBII (B mepByro ouepeab OCHOBHOrO); 2.
Ornpenenenne Haumyumiero (o CpeacTBaM, BpEMEHH, pecypcaM U T.I1.) Coco0a ONTUMAIBHOTO
M3MEHEHUS cyliecTByromux bIl.

Hns pa3paboTku  Joruxko-uHPpopManuoHHbIX Mozenedt BII  HeoOXomuMo HCMOIB30BATH
METOA0JIOTHIO (PYHKLIMOHAIBHOTO MOJIeUpoBaHus cinoxHbIX BII u Texuuueckux cucrem [20], a
TaKKe  IIMPOKO  MPUMEHSITb  CEMEHWCTBO  CTaHJAPTU3HPOBAHHBIX  KOMIIBIOTEPHBIX
UHCTPYMEHTAJbHBIX CpeAcTB «KoMNbIOTepHO-UHTErpupoBaHHbIe Hpou3BojcTBa» (Integrated
Computer-Aided Manufacturing — ICAM), KOTOpBIE BKIIOYaOT KOMIBIOTEPHBIE HHCTPYMEHTHI
«unrerpupoBanHoro omnpexaeneHus» (Integrated DEFinition — IDEF). Cewmeiicteo IDEEF,
BKJItouaeT caeayromue 15 crangapros: IDEFO+ IDEF.

4. O0bem y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboThl €UHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonraktHas patdora (KP): 1,3 48
Jlexiuu (JIek) 0,4 16
[Tpaktuyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE U3YIeHUE Pa3esiOB JUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenpHasi pabora ’ 0,2
Bua xoHTpoas: 3aueT / 3K3aMeH - 3auer ¢
OLICHKOM

B 3auetnbix | B actponom.

Bunst yae6Hoi paboTh eAMHUIIAX Jacax
OO0masi Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY IJIAHY 3 81
Kounrakthas patora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
ITpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOE U3YUYE€HHE Pa3/IeJIOB JUCIIUILIMHBI 1,7 44 85
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KonTtakTHas camocrositenbHas pabora 0,15
Bua koHTpoOJIA: 3a4UeT / IK3aMeH - 3auer ¢
OlleHKOM

AHHOTanus padoueii mporpamMmmsl JucuumanHbl « CALS-TexHosioruu ynpaBjieHus
JKH3HEHHBIM HHKJI0M XuMHu4eckoii npoaykuumn» (b1.B./1B.8.2)

1. Heab aucuMmauHbl — (HOPMUPOBAHMM W PA3BUTHH TEOPETUUYECKUX 3HAHUU U
MPaKTUYECKUX HAaBBIKOB MCIOJIb30BAaHUSI METOAOJOTUM >KU3HEHHOTO W PBIHOYHOTO IUKJIA
HayKOEMKOM MPOJYKLIUHA B XUMUYECKON TEXHOJIOTHH.

2. B pe3yabrare wu3yYyeHHs IUCHUIJIMHBI O00y4yaloumuiicsi 10 TMporpamme
0akaJjlaBpuaTa J0JIKeH:

oBJaJeTh ciaeayomumu odmenpopeccnonaibubiMu (OIIK) komnereHnuamMm:

-CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX IHCHIUIUIMH B
NpOoPECCHOHAIBHON ~ JCSITENIBHOCTH, TNPUMEHSATh METOJbl MAaTeMaTHYeCKOro aHalu3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMeHTanbHOro ucciaenosanus (OITK-2);

oBJIaeTh cieayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CITOCOOHOCTBIO CHCTEMAaTHU3UPOBaTh U 0000maTe HHGOPMAIUIO 10 (OPMHUPOBAHHUIO H
UCIIOJIb30BaHUI0 pecypcoB npennpusitus ([1K-12);

- CIIOCOOHOCTHIO MOZIENTMPOBATH PHEPTO- U pecypcocOeperaroiie nporeccs B
npombinuieHroctd (I1K-16);

3HaTth:

— METOJIbl M 3Talbl MPOBEICHUS aHAM3a MOACPKKHU KU3HEHHOTO IMKJIAa XUMUYECKOM
MPOJIYKIINH;

— OCHOBBI  (DOPMHUPOBAHHS OPraHU3ALMOHHO-YIPABICHUECKUX MOJENed MOIICPKKU
YKU3HEHHOTO IMKJIa XUMHYECKOW MPOAYKIINH,

— METO/bl YIpaBJCHUS MPOEKTAMH peau3ali MOAJECPKKHU >KMU3HEHHOTO IHKIa
XUMHYECKON MPOAYKIIHH.

Ymern:

— MPUMEHSATH METObl aHATTN3a KU3HEHHOTO IUKJIa XUMHUYECKON MPOAYKIINH,

— INarHOCTUPOBATh MPUUYMHHO-CIEACTBEHHBIE CBA3M B HMHTETPUPOBAHHON IEMOYKE
«HayKa — TIPOM3BOJICTBO» B IENISAX MOAJECPNKKH KU3HEHHOTO IMKIJIA HAYKOEMKOW XUMHUYECKOU
MPOJYKLHUH ;

— OCYIIECTBIIATh AHAJIU3 pPE3yJIbTAaTOB Ha KaXJOM H3 H3TAloOB JKU3HEHHOTO IMKJIA
HayKOEMKOW XMMHUYECKON MPOAYKIINH;

— pa3paboTaTh TPOEKT pean3alid TOMIEPKKH JKU3HEHHOTO IIMKJIa HayKOEMKOM
XUMUYECKONW MPOJIYKINU U BHEIPEHUSI CUCTEM MEHEKMEHTA KaueCTBa.

Baanern:

—IpUeMaMU OpraHu3alMi M MPOBEACHUS HAYyYHO-UCCIIENOBATENbCKUX U OMNBITHO-
KOHCTPYKTOPCKHX pabOT, MApPKETHHTOBOT'O COIPOBOXKJIECHUS HAYKOEMKOW MPOIYKIIMH Ha BCEX
CTaJUsAX )KM3HEHHOTO LIUKJIA;

— METOJIaMH OpTaHHM3alliH, TUTAHUPOBAHMS WM YIPABJICHUS HAYKOEMKHM XHWMHUYECKHM
MIPOU3BOJICTBOM.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:

1. CymHOCTh U 0OCOOEHHOCTH KU3HEHHOTO ITUKJIa HAYKOEMKOU MPOTyKITHH.

[TonsaTe HAyKOEMKOW MPOAYKIMKU ¥ MPou3BOACTBA. OCOOEHHOCTH OpTaHM3allid |
YOPaBJICHUS HAYKOEMKHM MPOU3BOACTBOM. (OCHOBBI KOHIIENIIMU TMPABICHUS KU3HEHHBIM
[UAKJIOM TMPOAYKIIMH, TIOHSATHE PHIHOYHOTO IHMKJIA. JTambl IUKIA «HAyKa — IMPOU3BOJICTBOY.
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HayuHo-TexHOJOTHYECKHE, OpraHU3alliOHHBIE, SKOHOMHUYECKHE OCOOCHHOCTH YIpPaBIIECHUS
KU3HEHHBIM LIUKJIOM HAYKOEMKOH MPOTYKIIHH.

2. CoBpeMeHHblE TMOAXOAbl K YIPABICHHUIO JKU3HEHHBIM IIMKJIOM HayKOEMKOI
HPOAYKIUH.

CocTaB U CTPyKTypa 3KCIOpPTa HAyKOEMKOW MPOAYKLIHU POCCHIICKOrO MPOU3BOJCTBA.
CoBpeMeHHBIE TNPOOJIEMBI MPOU3BOACTBA MNPOAYKIHH BBICOKOTEXHOJOTHYHBIX — OTpacieit
MPOMBIIIICHHOCTH. DTanbl 1 OCOOCHHOCTH OpraHu3alliu IUKJIa «HayKa — MPOU3BOJCTBO» Ha
OTEYECTBEHHBIX MNPEANPUATHAX. VHCTPYMEHTBI TOIAEPKKH CTaauil >KU3HEHHOTO IIMKIIA
HAyKOEMKOU mpoAykuuu. Mojienu yrnpapieHUs] HAYyKOEMKUMHU MPEATNPUATUIMU.

3. CALS-TexHOIOTMU TOAJCPKKH >KU3HEHHOTO IIMKJIA HAYKOEMKOH MPOIYKUIUU H
CAD\CAM\CAE-cucremsi.

MeTto0510ruM NOCTPOEHUSI CUCTEM aBTOMAaTH3aluu padoT xu3HeHHoro uukia. CALS u 2
CALM-TexHOJIOTHH TOICP)KKH KU3HEHHOTO IMKJIa HAyKOeMKOW mpoayknuu. Kinaccuduxarus
MPOrPaMMHBIX TPOAYKTOB B COOTBeTcTBHHM ¢ TexHonorusmu. CAIIP u ocoOGeHHOCTH HX
pa3paboTKu M peaau3aliyd Ha POCCHUICKUX MpeanpusTusx. DPGeKTUBHOCTh CUCTEM CKBO3HOM

MOAACPIKKHU )KU3HCHHOI'O LIUKJIA HaYKOCMKOﬁ IMPOAYKIIUH.

4. Peanu3zanus KOHUEHIMH MOAEPKKH KU3HEHHOTO LUKIIA HAYKOEMKON MPOAYKIIMH Ha

HNPEANPUITUIX.

[IpoekTHOE yrnpaBiIeHUE CO3JAaHUEM U pealln3aluel HayKkoeMKou nponykuuu. [Iponeccer
HNOJJEPKKH, CEPBUCHOTO OOCIYKMBaHUS M YTUIM3AaLMU HAYKOEMKOM NpoAykuuu. BapuaHTbl

OpraHv3anuu IIpoucCCoB IMOAACPIKKH ) KU3HCHHOI'O ITUKJIA.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagewm.
Bunpl yue6HO# paboThl €MHHLIAX yacax
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
Konrakrhasi padora (KP): 1,3 48
Jlexumn (Jlek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrositeanHas padora (CP): 1,7 60
CamocTosTenbHOe U3Y9eHUE Pa3IesioB JUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenpHasi pabora ’ 0,2
Buja konTpoJisi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM
B 3auetHbix | B actpoHOoM.
Bunsr yaeGHoI paboTh €IMHUIIAX yacax
O01mas TPy/10eMKOCTh THCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 3 81
Konrakthas patora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsITENbHOE U3YUYEHHUE PA3AEIOB IUCIUILIMHBI 17 44,85
KonrtakTHas camoctosTenbHas pabora ' 0,15
Bua koHTpOJs: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM
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AHHOTanuA padoyeil MporpaMmbl IMCUUILIMHBI «JIOTHCTHKA 3HEepropecypcocéeperarmmx
xumudecknx npoussoacre» (b1.B.JIB.9.1)

1.enp AMCHUNJMHBI - TPUOOPETCHHUE CTYJSCHTAMH TEOPETHUECKUX 3HAHUU U
NPaKTUYECKUX HABBIKOB B 00JIACTH JIOTUCTHKH PECYPCOIHEPTOCOCPEIKEHUS IS PEIICHHS 3aa4
MOBBIIICHUS PECYpCOdHEProdh(HEKTHBHOCTH M IKOJIOTHUECKON OE30MaCHOCTH MPEANPUITUN U
eTel MOCTaBOK XUMHUYECKUX, HeTenepepadaThBAIOIUX U HEPTCXUMHUCCKUX MPEITPUTHHMA
(manee: XUMUYECKUX TIPEITPHUSITHIA).

2 B pe3yabrare H3yYeHHMs AUCHMIUVIMHBLI OOy4Yamouiuiicsi 1O NporpamMmme
O0akajiaBpHaTAa J0JI:KeH:

oBJIaleTh ciaeayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIMOCOOHOCTBIO TIPOBOJHUTH CTOMMOCTHYIO OIIGHKY OCHOBHBIX IPOHM3BOJICTBEHHBIX
pecypcos (ITK-10);

- CITIOCOOHOCTHIO CHUCTEMATH3UPOBATh U 0000maTh HHPOPMAIIHIO 110 (POPMUPOBAHUIO U
UCIIOIB30BaHuI0 pecypcoB npeanpustus (ITK-12);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYCCKYIO HH(POPMAIIHIO, aHATTM3UPOBAThH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

- CITOCOOHOCTHIO MPUMEHSTH COBPEMEHHBIE METOIbI UCCIICIOBAHUS TEXHOJIOTHICCKUX
IPOIIECCOB U MIPUPOHBIX CPEJl, UCTIOIB30BaTh KOMITBIOTEPHBIC CPECTBA B HAYYHO-
uccienoBareabekoit padore (I1K-14);

3HaTth:

- OCHOBBI TEOPUHM W METOJOJIOTHH JIOTHCTUKH KAaK HAyKH W OpPTaHW3aI[MOHHO-
YIIPaBJICHYECKOH JIEATSILHOCTH;

- OCHOBHBIC TIOHSATHS JIOTHCTHKH: JIOTHCTUYCCKHE OJIEMEHTHl W  3BCHBS,
JIOTHCTUYECKAasl IIeTb, JIOTHCTUYECKas CHCTEMa, JIOTUCTHYECKUI KaHall, JIOTHCTUYECKast
orepanusi, JOTHCTUYECKUN TMpoIece, JIOTUCTUYEeCKas (QYHKIHUS, (DYHKIIMOHAIbHBIC 00JIAaCTH
JIOTUCTHKH; KOHIICTIIIHIO HHTETPUPOBAHHOM JIOTUCTUKU

- OCHOBHBIC JIOTHCTUYECKHE (QYHKIUU (MaTepHAIbHO-TEXHUYECKOE CHAOXCHHE,
CKJIQJIMPOBAHKE, TPAHCIIOPTUPOBAHHE, TPOM3BOACTBO M paCHpECIICHHE) W JIOTUCTHYSCKUC
OM3HEC-TIpoIlecChl B JIOTUCTHYECKUX CHCTEMax pecypcodHeprocOeperarmmux KOoI0rHIYecKu
0€30MaCHBIX XUMHYCCKHUX TIPS IPHSITHIA;

- OCHOBHBIE KOHIIEMIUN u BaXHEHIIME  HAmpaBiIeHHWs  JIOTHCTUKH
pecypcosHeprocoepekeHus («3eIeHOI» JTOTUCTUKH);

- COBpPEMEHHBIE KOHIEMIIMU TMOBBIIMICHUS JIKOHOMHUYECKOoi 3¢ (EeKTUBHOCTH,
MOKA3aTeIel  PEeCypCOIHEProCOePeIKEHNUST M OKOJOTHYCCKOW O0e30MacHOCTH  XMUMHYECKHX
MPEINPUATHI Ha OCHOBE MCIOJIb30BaHUS CIIOCOO0B MUHIUMH3AIUHN OTXOIOB;

- pOJIb JIOTHCTUKH PECYPCOIHEPTOCOCPEKEHUSI KaK BaXKHOTO OPTraHWU3aIMOHHO-
yIpaBieH4YeCKOro (akTopa TOBBIIIEHUS HHepropecypcodhHEeKTHBHOCTH, HIKOJIOTHYECKON
0€30MacHOCTH W KOHKYPEHTOCTIOCOOHOCTH XUMUYECKHUX MPEIPHUATHIA U UX IIETeH TTOCTaBOK;

- MOKa3aTeln HAKOHOMUYECKOW 3(h(HEKTUBHOCTH  PECypCOIHEProcOEeperarmumx
XUMHUYECKHX TPEANPUATAR H TeNed MOCTaBOK MPOAYKIMH, TPOU3BOJUMOM HA ITHUX
MPEITPUATHSIX;

Ymern:

- - aHAIM3UPOBATh M CUCTEMATH3UPOBATh 3HAHUSA B 00JACTH COBPEMEHHON TEOPHH
Y TIPAKTHKH JIOTUCTUKY KaK HAYKW U TIPEAIPUHAMATEIIBCKON JCSITSIILHOCTH,

- AHAIM3UPOBAThH TMPOIIECCHI B MPOU3BOJICTBEHHBIX U KOMMEPYECKHUX CHUCTEMax C
MIPUMEHEHHUEM JIOTHCTHYECKUX METOJIOB;

- BBISIBJISITH HEJJOCTATKA COBPEMEHHOW MPAKTHKHU YIPABICHUS MPEANPUITUIMUA KaK
9KOJIOTO-COIUATHHO-DKOHOMUIECKUMHU CHCTEMaMH, UCXOJIS U3 MIPHHIIMIIOB «3EJICHOI» XUMHUH U
«3EJICHOI» JTOTUCTUKH (JIOTUCTUKU PECYPCOIHEPTOCOEPEKEHMS);

- MPUMEHSTh METOJBI HM CIIOCOOBI JIOTHCTHKH PECypCOIHEPTroCOepeKeHHS IS
pa3paboTKu pelIeHHi MO YIPaBICHUIO MOTPEOHOCTSAMU B MAaTE€pPHAIbHBIX W JYHEPTeTUYECKUX
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pecypcax IpeAnpusITHiA, pa3THIHBIMU (POpMaMH JTOTUCTUYCCKONH KOOPIAMHAIIMN U 0ObEAMHECHUI
OPEeNNpUATHA Ui Pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX JIOTUCTHYECKHX CHCTEM U Ierel
MOCTaBOK;

- BBISIBJISITh ICTOYHUKH BOSHHUKHOBEHHS OTXOJIOB BO BCEX 3BEHBSX JIOTHCTUYCCKOM
nenu (BKIIOYAsS OTXOJbI MOTPEOJEHUS) M OCYIIECTBIATh A(PPEKTUBHOE JIOTUCTUYECKOE
yIpaBIeHUE OTXOJOMOTOKAMH C IEJIbI0 MX MUHUMH3AIMU Ha OCHOBE aHAJIM3a TEXHOTEHHOTO U
JIOTHCTUYECKOTO T'eHE3HMCa OTXOJO0B M TMPHUMEHEHHUS HAWIYYIIMX IOCTYITHBIX WH)KEHEPHBIX H
JIOTUCTHYECKHUX TEXHOJIOTHH.

Baagern:

- - IOHMMAaHUEM POJIU JIOTUCTHKHU B PEHICHUH MPOOJIEM YCTOHYHBOTO Pa3BUTHS U
MOBBIIIICHUS] KOHKYPEHTOCIIOCOOHOCTH TPOMBIIIJICHHBIX MPEANPUATHI U MTPOU3BOJAUMON HA HUX
POJIYKIIHH;

- HaBBIKAMU CaMOCTOSITEIBHOTO MPHOOPETCHUsI HOBBIX 3HAHUH B OOJIACTH TCOPHUHU
JIOTUCTHKHU ¥ METOAOJIOTHH JIOTUCTUIECKOTO yIIPABIICHHS;

- COBPEMEHHBIMU JIOTHCTUYECKUMHU CTPATCTUSIMH OpTaHH3allid W yIPaBICHHUS
MPEIIPUHAMATEIILCKON  JISATEIBHOCTRIO I Pa3pabOTKU  ONTUMAIBHBIX  JIOTUCTHYCCKHIX
pELICHUI TIO YIPABICHUIO MOTPEOHOCTSIMU B MaTEepPHAJIbHBIX W HIHEPIETHUYECKUX pecypcax
OPEINPUATHN, Pa3TUYHBIME  (QOpPMaMH  JIOTUCTHYECKOW KOOpIWHAIMK W  OOBEAMHCHUMN
OPEINPUATHIA s pa3padOTKU KOHKYPEHTOCIOCOOHBIX JIOTHCTUYECKHX CHUCTEM U Ierel
MOCTaBOK;

- COBPEMECHHBIMH METOJaMHU JIOTUCTHYECKOTO YIIPABJICHUS ONTHMH3AIMEH BCEX
BUJIOB JIOTUCTHYECKHUX ITOTOKOB: MAaTePUAIBHBIX (BKIIOYAas OTXOJONOTOKH IPOHM3BOJICTBA,
pacripeiesieHus: ¥ OTPEeOICHUST XUMUYECKOH MPOAYKIIUH ), HH-(OPMAIMOHHBIX U JCHEKHBIX;

- COBPEMCHHBIMH METOJAMH OIICHKA KadeCTBa JBWIKCHHSI W HCIIOJIB30BAHUS
OTPaHUYCHHBIX  PECYpCOB  TPEANPHUATHS  HAa  OCHOBE  NPUHIUIIOB  JIOTUCTUKH
peCypCcodHeprocOepeKeHNUS;

- KOMIUICKCHOW  METOJMOJIOTHEH  pa3paboTKH  pecypcodHeprocOeperarnmx
IKOJIOTHYECKH O€30IMaCHBIX TEXHOJIOTUH TIepepabOTKH MPOMBIIUICHHBIX OT-XOJI0OB Ha OCHOBE
MIPUHIIUIIOB «3€JIEHOM» JIOTUCTUKH.

3. KpaTkoe conep:kanue TUCHUTIHHBI.

Moayas 1. CymHocTh W MeTOABbI JOTMCTHKH KAaK HAYKH M BHJAA KOMILIEKCHOM
NpeANpPUHUMATEIbCKOH 1eITeJIbHOCTH.

OCHOBHBIE TIOHSATUS M METOJBl JIOTUCTUKM KaK HayKd M BHUJAa KOMILJIEKCHOU
OpraHU3aI[MOHHO-YIPABIICHUYECKOW  JCSATENIBHOCTA 1O  IUIAHUPOBAHMIO,  pealu3alluu,
KOOpJMHAIIMM, KOHTPOJI M YIPABIEHUIO JBUKEHHEM MaTepHalbHBIX, (UHAHCOBBIX U
WH()OPMAIMOHHBIX TMOTOKOB Ha BCEX OINEpalusiax MaTepualbHO-TEXHUYECKOrO0 CHaOXeHMUs,
MPOU3BOJICTBA, XPAHEHHUS, TPAHCHOPTUPOBAHUS W pacCHpelesIeHUsT BBICOKOKAaYECTBEHHOM
HAaYKOEMKOW MPOYKIIMH, TIOCTABIIEMON B TpeOyemMoe MeCTO, B TpeOyemMoe Bpemsi, TpedyeMoMy
MOKYIaTeII0 C ONTUMAIbHBIMU OOIIMMHU 3arpaTamu. Kpurtepuii ypoBHS 0OOCITYyXHBaHHS
koHeuHoro norpedurens 7 «T» (7 «Rights»). Ponb dakropor Bpemenn u mecra. Konnenmus
MHTETPUPOBAHHOMN JTOTUCTUKH.

OOBEKTHI, IPEAMETHI, CPEACTBA U METOJIBI JIOTUCTUKH Kak Haykd. [IpenMer m oObeKThI
UCCIIEI0BAHUS MIPOMBILIEHHOM JIOTUCTHUKH. OcobenHoctu XUMU4ECcKux,
He(pmenepepabamvlearowux u Hepmexumuyeckux npeonpusmuil (oanee: XUMUYECKUX
npeonpuamuil) Kax CelalIbHOTO Kiacca 00BEKTOB MPOMBIIUICHHON TOTUCTHKHY.

[ToHsATHSA «IOTHCTHYECKasl IeMb, WM IIEMb IMOCTABOK», M <(JIOTUCTUYECKAs] CHCTEMay.
3BEHbS JIOTUCTUYECKOM 1emu. XapaKTepUCTHUKAa OCHOBHBIX BHJIOB JCSATEIBHOCTH U
IOJDKHOCTHBIX 00sA3aHHOCTEH crenmanucra Jiorucra. (OCHOBHBIE BHUIBI  JIOTHUCTHYECKOM
JEeSATeNbHOCTH (JorucTuueckue ¢GyHKuu). OOmmMe CBEAeHUS O MEeToJaX JIOTUCTHYECKOTO
VOPaBJICHUS MAaTepUaTbHO-TEXHHUYECKUM CHA0XEHHWEM; OCHOBHBIC (YHKIIUU JIOTUCTHKH
MPOU3BOJICTBA, CKJIAJACKON M TPAHCIIOPTHOW JIOTUCTUKH, JJOTUCTUKH pactipeaesieHus. OCHOBHbIE

146



GyHKUMHM  MH()OPMALMOHHOW  JIOTUCTHKHM; HMH(OPMAI[MOHHO-BBIUYUCIUTENbHbBIE  CHUCTEMBI
IUIAHUPOBAHUS M YNpaBIEHUS JOrMcTHYecKoil aesrenpHocThio (MBC-IIY-JIJI). Metoast
JIOTUCTUYECKOIO YIPaBJICHHUs 3allacaMu, YIPABJICHUS 3aKa3aMd. YIIPAaBJICHUE 3aTpaTaMy,
CTPYKTypa U METOAMKH aHaJIM3a JOTUCTUUECKUX 3aTpaT U 3aTpaT-NoTEPh.

Opraaun3annoHHO-GyHKIIMOHANBHAS CcTpYyKTypa (ODC) menell MOCTaBOK XUMHUYECKHX
npeanpusituii.  [loHsTHE  JOrMCTHYECKOM  MHQpAcTpyKTypbl. [IpUHIMIBI — TpOLIECCHO-
CTpyKTypHOro npoexktupoBanust OPC pecypcosHeprocoOeperaromux 3K0I0rn4ecku 6e301acHbIX,
WIM «3€JIEHBIX», JIOTUCTUYECKMX CHCTEM U <GBEJIEHBIX» LEeNed IOCTaBOK XMMHYECKHX
npeanpusaTHid. TUMOBbIE OpraHU3alMOHHO-(QYHKIMOHAIBHbBIE CTPYKTYPBl CIYXO JOIMCTUKU U
JIOTUCTUYECKUX CUCTEM U IIETEH ITOCTABOK.

OKOHOMHYECKHE KOMIIPOMHUCCBHI B JIOTUCTUYECKOM JESITEIBHOCTH KaK METOIOJIOTHS
MIOWCKAa ONTHMAIBHBIX JIOTHCTUYECKUX PpEHICHWH B LEmsAX MOocTaBoK. Kiaccudukanus wu
CTPYKTYpa Joructudeckux 3arpar. OneHka 3(h()eKTUBHOCTH LieTel MOCTABOK: KaYeCTBEHHbIE U
KOJIMYECTBEHHBIE IIOKA3aTEIIH.

Moayab 2. OcHOBHBbIE JIOTHCTHYECKHE CTpaTernu (CTaHAAPTHI) OpPraHM3aluHu M
ylpaBJ/ieHHs NPeANPUHUMATEIbCKOM 1eATeJIbHOCTHIO.

Kpartkast xapakTepucTuKa U Ha3HaYCHHUE OCHOBHBIX MUKPOJOTHCTUYECKUX KOHIICTIIUH U
CTpaTeruii (CTaHJapTOB) OpraHU3allMU U YIPaBICHUs MPEINPUHUMATEIbCKON JesITeNbHOCTbIO:
KOHILICTIIUSL «TOYHO B CPOK» («Just-in-time» - «JIT»); «TsHyIIME» JIOTUCTUYECKUE CHCTEMBI
(«Pull Systemsy), «Kaubam», 0000IIeHHas KOHIEMIIUS TAHUPOBAHUS MOTPEOHOCTEH/pecypcoB
(«Requirements/Resourse Planning» —« RP») «tonkatomme» sorucrudeckue cucrembl («Push
Systemsy), mmanupoBaHue mnoTpeOHOCTEl B Marepuanax (Material Requirements Planning -
MRP-I), mmanupoBaHue mnpou3BOACTBEHHBIX pecypcoB (Manufacturing Resourse Planning -
MRP-1I), Ontumuzanuonnas mpousBoJAcTBeHHass TexHojorus (Optimised production
technology, OPT) — «M3paunsckuii KanOan»; miaHupoBaHue peECypcoB MPEANPUATUS
(Enterprise  Resource Planning - ERP); HCIOIHHUTEIBHBIC IIPOM3BOJACTBEHHBIE CHCTEMBI
(Manufacturing Execution System — MES); mmanmpoBanne mnoTpeGHOCTEH pacrpeneneHus
(Distribution Requirements Planning — DRP). Cuctema simonckoro meHemxmeHTa «Kaiiazen»
(mocrostHable yiyurieHus). CyTth cTpaTernu «bepexiIMBOTrO MPOW3BOJCTBA»; MOHITHS Mura,
muri, muda (mporieccri-otepu). «CtpoitHoe» nmpoussoacTso (Lean production - LP); crparerus
«lects curm». CTparerusi opraHu3anyy 1 yrnpasieHus nemnsmu noctaBok SCM (Supply Chain
Management).

VYnpaBieHus HensIMyA TTOCTAaBOK XMMUYECKOH MPOIYKIIMK Ha MPEaNpUsSTHH-TTOTpeOnTeNne
Ha OCHOBE CTPaTeruu «0JeBOro pasneneHust npuObuim» (koHuenuuu «WIN-WIN» «Mos
npuObulb — TBos mpubewiby»). Ilpoekr IOHUJIO (OOH mno npombiluIEeHHOMY pa3BUTHIO)
«XUMHYECKUNA  JU3MHTY».  XUMUYECKHH  JM3UHT  KaK  MHCTPYMEHT  MOBBIIICHUS
pecypcosHeprocoepekeHus 1 3k03(PGHEeKTHBHOCTH IETIe MOCTABOK XUMHUECKUX MPEITPUITHH.

Monayas 3. PecypcosneprodpdekTuBHOCTL U IKoJoruyeckass 3¢ @ekTUBHOCTH
(3x03¢PeKTUBHOCTH) MPOU3BO/ICTB U LeNeil MOCTABOK XUMHYECKHX NMpeANnpPUsTHIA.

[Tpon3BoacTBa XUMHUYECKUX MNPEANPUATUN KaK CIOKHbIE XMMHKO-TEXHOJOTHYECKHE U
XUMHUKO-dHeproTexnonorndeckue  cucremel (XTC u  XOTC). TexHonornueckas,
HSKOHOMHUYECKAsl, colMalibHas 3(PQPEKTUBHOCTh MPOU3BOJCTBA U MX KOJIWYECTBEHHbBIE OICHKU.
[TonsTHS «pecypcocOepekeHre», «IHEProcOepeKEHUEY, «PECYPCOEMKOCTDY, «IHEPrOEMKOCThY,
«pecypcorneprodPeKTuBHOCTEY, <«IK03(PPEeKTUBHOCTE». (OCHOBHBIE (PU3UKO-XUMHUUYECKHE,
MHXEHEPHO-TEXHOJIOTHYECKHE u OpraHU3al[MIOHHO-YIIPABJICHYECKUE CHOCOO0BI
pecypcosHeprocOepekeHusl Ha MPOU3BOACTBAX XUMUYECKUX MPEATIPUATHH.

[TonsaTne aHanM3a M CHHTE3a PECYpPCOIHEProcOeperaroliuX  BBICOKOHAIEKHBIX
skosornueckn Oe3omacHpix XTC, XOTC u neneil MOCTaBOK XUMHYECKHX MPEIIPUSITUHM.
Metoponorus CTpyKTYpHOTO aHanu3a U mnpoektupoBaHusi SADT- (Structured Analysis &
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Design Technique (IDEFO-meromomorus). Pa3spaboTka J0rHKO-HH(GOPMAIMOHHBIX MOJCIEH
JOTHCTUYECKUX  OW3Hec-TpoLeccoB, pa3paboTaHHblx Ha ocHoBe IDEFO-merononoruu.
[ToBbIIeHNE KOHKYPEHTHOCIIOCOOHOCTH MPOEKTHUPYEMBIX M PEKOHCTPYUPYEMBIX MPEANPUITUI
Ha OCHOBE COBMECTHOT'O CHHTE3a PeCcypcorHeprodpeKTUBHBIX dKomorudecku oezomacHpix XTC
IPOM3BOJICTBA M LIENEH MMOCTAaBOK XMMHYECKOH MPOJYKLUHU C HMCIOJIb30BAHHEM COBPEMEHHBIX
MEeTOJ0B aHanu3a M cuHTe3a XTC, NPUHIUIOB «3€IEHON» XUMHHM U «3EJIEHOI» JIOTMCTUKU
(JIOTUCTUKH PeCypCOIHEProcOEepeskeHus) U METOA0B IPOLECCHO-CTPYKTYPHOI'O IPOSKTUPOBAHNUS
O®C neneit nocTaBok.

WHTerpanus MHKEHEPHO-TEXHOJIOIMYECKOI0 M JIOTMCTUYECKOTO IMOJAXO0JI0B K PELICHUIO
3a/1a4 TOBBIIICHHS PeCypCcodHEpProdhHEeKTUBHOCTH U IK0IPGEKTUBHOCTH Tpou3BoAcTB U LII1
XUMHUYECKUX NPeANpUATUN. WHXUHUPHUHT M PEUHXUHUPHHI IPOU3BOJACTB, SBIISIOLIUXCS
cinokapiMu XTC m XOTC, m menel mMOCTaBOK XMMHUYECKUX, HedrenmepepadarbIBaroOmuX M
HEPTEXUMHUYECKUX TPEATPUATHH.

Monayas 4. CymHocTh ]| BaskHel e HalpaBJIeHUs JIOTUCTHKH
pecypcodHeprocoepe:keHus («3e1eH0I JIOTUCTUKH).

Jlorucruka pecypco3HeprocoepexeHus - BaKHEH NN OpraHU3alMOHHO-
yIpaBIeHYECKUH  (AKTOpP TOBBIIICHUS HSHEPropecypcodPPeKTUBHOCTH, HKOHOMHUYECKOU
3¢ (EeKTUBHOCTH, 3KOJIOTMYECKON 0€30IacHOCTH M KOHKYPEHTOCIIOCOOHOCTH MNpEeNNpUsTHH U
[ernel IMOCTaBOK XUMHYECKHX mpeanpusatuii. OCHOBHBIC MOHATHS, KOHIICTIIUM W METOMBI
JIOTUCTUKHU pecypco3HeprocoepexeHus («3eaeHon» JOTUCTUKH). [IpUHIMIIBI «3€TIeHO0I» XUMUH,
«3EJIEHOI» JIOTUCTUKU M  «3ejieHoi» TexHuku. [loHsTHe 3Hepropecypcocoeperammmux
9KOJIOTUYECKU OE30IaCHbIX, MM «3EJIEHBIX», 1ienel nocTaBok. CTpaTerus «HyJeBbIX OTXO/I0BY
(«Zero Waste») B «3enenbix» nensx nocraBok (LIIT). [Ipsmeie LI1, oOecneunBatomiyie 1BUKeHUE
U IpeoOpa3oBaHue IPSIMOro MaTEPUATONOTOKA («ChIPbE» — «TOTOBBIA KOHEUHBIM MPOIYKT»), U
«oOpatusie» LI1, obecrieunBaronye IBMKEHUE U MTPEOOpa30BaHUe OOPATHOTO OTXOI0MOTOKA 3a
cuéT onepauuil MOBTOPHOTO HCIOJIb30BAaHUSA, TOBTOPHOTO NMPOU3BOJCTBA U IMOBTOPHOIO LUKJIA
nepepaboTKu OTXO/JIOB. Jloructuueckue CHUCTEMBbI u Lenu MIOCTaBOK
SHEepropecypcocOeperaroux MpPOU3BOACTB M XMMHUYECKUX Mpennpusatuil. Baxueiimme
HaIpaBJIEHUs JIOTUCTUKU pecypcosneprocoepexeHust. «CALS»-TexHOI0run yrpaBieHus BCEMU
sTanamu >kxu3HeHHoro nukia (JKL) “HHOBAlIMOHHBIX MPOAYKTOB U TEXHOJIOTHYECKUX YCTAHOBOK
(Continuous  Acquisition and Life-cycle Support — HempepblBHas WHTETpUpOBaHHAS
UH(pOPMaLMOHHAs JIOTUCTHYECKast oaaepxka Beero XKL xumuueckoi IpoyKIun).

Moayas 5. JlorucTuka Kak CcOBpPeMeHHbIi HMHTErPHMPOBAHHBIA  HMHCTPYMEHT
yIpaBJieHUs OTX00NOTOKAMM ¥ OPTraHU3ALMHU TEXHOJIOTHii nepepadoTKH 0TXO010B.

TexHOIOTUYECKUI U JTOTUCTUYECKHUI T'€HE3UC OTXOJ0B IMPOMBIIIEHHOTO MTPOU3BO/ICTBA,
pacripeiefieHusi 1 TOTPeOJICHHUS] TOTOBOM MPOIYKIIUM XUMUYECKUX MpeanpusTuii. Bo3sparienue
OTXOJIONIOTOKOB B TPOWM3BOJACTBEHHBIN LHKI B KAa4eCTBE TEXHOTCHHOTO CHIPbsS (PEHHMKIMHT
oTX070B). Pa3paboTka pecypcosHeprocOeperamnmx TEXHOJIOTHH MepepadoTKU OTXOJI0B C
UCIIOJIb30BAHUEM  TIPHUHIUIIOB  «3€JEHON»  JOrucTUKH. OnTuMu3zanus JOTUCTUYECKOTrO
VIOPaBJICHUS MHHHUMH3AIMEH OTXOJOB B HMCTOYHHMKAX HMX BO3HMKHOBEHHWS Ha BCEX JTamax
YKU3HEHHOTO ITUKJIA XUMHYECKON MPOIYKIIUH, BKIIIOUAsi OTXObI MOTPEOICHUS TIPU BHIMOJTHEHUN
3aKOHOJIaTEIHBIX U aJIMUHHUCTPATUBHBIX TPEOOBAaHUU IO 3alIUTE OKPYKAIOIIEH MPUPOTHOU
CpeJBbl.

[IpuHtIMTIIAaTbHBIE OTIWYHUS TEXHOJOTHYECKMX TIPOIIECCOB M OM3HEC-TIPOIIECCOB
nepepaboTku M oOpallleHuss C OTXOJaMH OT IMPOIIECCOB MPOU3BOJACTBA M HUCHOIB30BAHUS
TOBapHBIX  MarepuanonoTrokoB. CALS-texHomormm  kak  Hambojee  MEPCHEKTUBHBINA
COBPEMEHHBI KOMITBIOTEPHO-UH()OPMAIIMOHHBIH MHCTPYMEHT YIMPABICHHS OTXOAOMOTOKAMU B

1.

148



Tpu  B3aUMOCBSI3aHHBIX ~ ypPOBHS ~ KOMIUIEKCHOM  METOJOJIOTMU  pa3paboTKu
PECYPCOIHEPTOoCcOEPETaoNMX  SKOJOTHYECKH  O€30MacHBIX  TEXHOJOTHMH  mepepaboTKu
MIPOMBIIIJICHHBIX OTXOJIOB Ha OCHOBE IMPUHLIMUIIOB «3E€JIECHON» JIOTUCTUKU: 1) MHPOpPMAIIMOHHO-
AQHATUTHYECKU W (U3UKO-XMMHMYECKHH ypOBEHb (M3yueHHE TeHEe3uca W XapaKTEePUCTHK
OTXOJIOB); 2) XHMHUKO-TEXHOJOTUYECKHH YpOBeHb (pa3paboTka (PU3HKO-XUMHYECKUX H
MHXEHEPHO-TEXHOJIOIMUYECKUX CIOCOO0B IEepepabOTKU OTXOA0B; 3) JOTMCTHUECKUH YpPOBEHb
(mmaHupoBaHUE, OpraHM3alUs W YIpaBlieHHE MepepaboTKOM, MCHOIb30BAaHUEM U JIBUKECHHEM
MPOMBIIIJICHHBIX OTXO0B B 3aMKHYTHIX «3eJeHbIX» L1 mpeanpustus-ucTouHrnKka 0TX0/0B).

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akazem.

SIMHAIIAX qJacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP): 2,22 80
CaMoCTOsITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 79.8
KoHTtakTHas camocTosiTenbHas paboTa 0.2
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
OLICHKOM

B 3auernbix | B actpoHOM.

eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 110 Y4eOHOMY ILIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
CaMOCTOSATEIbHOE U3YUCHHE PA3/ICIIOB TUCITUTUTHHBI 59.85
KoHTakTHas camocTosiTenbHas paboTa 0.15
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
OIICHKOM

AHHOTanus padoyeil NPOrpaMMsl JMCUHUILIMHBI « YIIPABJIeHHE 3a1aCaMH B LeNAX
NOCTABOK JHepropecypcocoeperalmux xumuieckux npeanpustuii» (b1.B.11B.9.2)

1. Heap aucuumiMHbl - cHOPMHUPOBATH Yy CTYJEHTOB CHCTEMHBIE TEOPETHUYECKHE
3HaHUA W o0ecneuuTh oOiazaHue MNpPOoPecCHOHATbHBIMU KOMIETEHLUUSIMU MpPH YHpPaBIECHUU
3armacaMM TOBapHO-MaTepUAIBHBIX PECYpCOB B O0JIACTH KOMMEPUECKOW JIeSTeNIbHOCTH,
JIOTUCTUKU  JHEpropecypcocOeperarommx  XUMHYECKUX  IMPOU3BOJACTB,  MaTepHaIbHO-
TEXHUYECKOTO CHAOKEHUs U CObITa TOBAPHO-MAaTEPHUAIbHBIX 3aI1aCOB.

2 B pe3yabtare u3yvyeHus: AUCHUIUIMHBI O0y4yawuUIuiici N0 Mporpamme
0akajaBpHUaTa q0JIKEH:

oBJIafeTh ciaeayrmumu npogpeccuoHanbHbIMU (IIK) komnereHuusivum:

- CIOCOOHOCTBIO MPOBOJUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOM3BOJICTBEHHBIX
pecypcos (ITK-10);

- CIOCOOHOCTBIO CUCTEMATH3UPOBATh U 00001aTh HHPOPMALIHIO IO (HPOPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpusitus (ITK-12);
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- TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHUYECKYIO HHPOPMAIIHIO, AaHATM3UPOBAThH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT IO TeMaTuke uccienoanuii (I1K-13);

- CIIOCOOHOCTHIO MPUMEHSITH COBPEMEHHbBIE METObI UCCIIEIOBAHUS TEXHOJIOTHYECKHUX
IIPOLIECCOB U IIPUPOJHBIX CPEJl, UCIIOIb30BaTh KOMIIBIOTEPHBIE CPEJICTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3HaTh:

— CYIIHOCTb ¥ BUJIBI 3aI1aCOB I10 X Pa3MEIICHHUIO B LIEMU TTOCTABOK;

— KJIaCCUYECKUE MOJIEJIM TEOPUH YIPABJIEHUS 3allacaMi U OCHOBAaHHBIE HA HUX CHCTEMBI
yIpaBieHUs 3aIacamy;

— [paBUjIa y4eTa 3a1acoB;

— OTBETCTBEHHOCTb 3a YIpPaBJICHHE 3allacaMd B OpraHU3allMOHHO-(PYHKIMOHAIBLHOMI
CTPYKTyp€ KOMIIaHWH;

— KJIIOYEBbIE TIOKA3aTeNU ACSITEIbHOCTH 0 YIPABICHUIO 3allacaMu;

Ymers:

— MPOBOJIUTH UCCIIEJOBaHKE MTPO(UIIS 3aM1acoB MPEANPUATHS C UCTIOIH30BAaHUEM METO/I0B
ABC/XY Z-knaccubukaimm,

— paccUMTHIBATh BEIMYMHY HOPMATHUBOB 3aI1aca;

— IPOEKTUPOBATH ONTUMAJIbHBIE CUCTEMBI YIIPABIICHUS 3al1acaMu;

Baagern:

— cpeACcTBaMM MMUTALMOHHOI'O MOJIETIMPOBAHUS JJIsl UCCIIEJOBAHUS CUCTEM YIIPaBJICHUS
3arnacaMu

3. Kparkoe conep:kanue JIUCHUIIIHHBI.

1. Beenenue. Buapl u QyHKIMM 3amacoB B IEMSAX MOCTaBOK. 3aTpaThl U PUCKU MPHU
ympaBieHun 3amnacamu. Llenn ympasienus 3amacamu. KimroueBwsie mokaszarenu 3¢pQekTuBHOCTH
ynpasneHus 3anacamu. Kiaccudukanus BUI0OB 3aM1acoB.

Monyib 1. OcHOBBI TEOpUU YIIpaBJICHUS 3allacaMu.

1.1. MonenupoBaHuE CUCTEM yIpaBJICHUS 3allacaMu.

Matemaruueckoe MOJEIMPOBAHUE CUCTEM yrlpaBieHMsl 3amacamu. Kraccuueckas
MaTeMaTHyecKasi MOJielib ONTHUMAJIBLHOTO pa3Mepa 3aka3za YwuicoHa-Xappuca. Moaudukanuu
MO/JI€JIM ONTUMAJIBHOTO pa3Mepa 3aKasa.

1.2. Ctparerun ynpasneHus 3anacamu. CTpaxoBoil 3anac.

baszoBble cTparerum ynpaBieHHs 3amacaMy: C IOCTOSHHBIM pa3MEepoM 3aKa3a U C
MOCTOSIHHOM NepuoJMYHOCThI0. Moaudukanuu 0a30BBIX CTpaTeruil yHmpaBieHHs 3allacaMu.
CrtpaxoBoil 3amac u oOecredeHue HaJaeKHOCTH oOcTykuBaHuUs. Pacuer crpaxoBoro 3armaca.
OnHonepuoHas MOJAETb. YPOBEHb 3alacoB, HAJCKHOCTh (DYHKIIMOHUPOBAHUS JIOTUCTHUECKON
CUCTEMBl M IIOKa3aTeau YpoBHA oOciyxkuBaHus. DYHKIMOHANBHBIM IUKI JIOTUCTUKUA U
YIpaBICHUE 3allaCaMH.

Monyne 2. MopenupoBaHue U HMHCTPYMEHTAJbHBbIE CPEJICTBA CHCTEM YIPABIICHUS
3aracamu.

2.1. VmuTanMoOHHOE MOJEIMPOBAHME M HMHCTPYMEHTAIbHbIE CpPEICTBA CHCTEM
YIpaBJIEHUS 3an1acaMH.

OcHoBBI JTUCKPETHO-COOBITUIHOTO MMUTAI[MOHHOTO MOJIETTUPOBAHHUSL.
WNucTpymenTanbHblil kKoMIuieke mporpamMm Rockwell Arena. IInmanupoBanue MMHUTAIIMOHHOTO
AKCIIEPUMEHTA U NpuMeHeHne ontumuzaropa OptQuest.

2.2. Meronbl 1 HHCTPYMEHTAJIbHBIE CPEACTBA YIIPABIICHUS 3allacaMy B LIETISIX TOCTABOK.

KittoueBbie 00acTi NPUHATHS PEISHUN MO ONEPAlMOHHON CTpaTeruu MPOMBIIUIEHHBIX
IIPOU3BOJCTB M MNpeanpusatuil. IloHATHE MHTErpUpPOBAaHHOIO IUIAHWPOBAHMS MPOMBIIUIEHHBIX
npousBoAcTB.  Metogonoruss  mnanupoBanuss  APICS.  IlmanupoBanue  mpomax U
IIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX omepauuid. [IporHo3upoBanue M IUTaHMPOBAHME CIIPOCA.
[InanupoBanue pecypcoB mpennpustus. IlnaHupoBanue nOTpeOHOCTH B MaTepuajax Ha
npennpusaTuy. [InannpoBanye KaHAIOB U CETH PacIpeleIeHHs] IPOTYKIUH.
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[IpumeHeHne MeTOIOB MaTeMAaTUYECKOTO MPOrpaMMHUpPOBAaHUS B IJIAHUPOBAHUU IIETH
noctaBoK. KOMIIbIOTEpHBIE HHCTPYMEHTHI TJIAHUPOBAHMS 1IEMU TTOCTABOK.

Monynp 3. IlnanupoBanue oNTUMAaNIbHBIX OPraHU3aAMOHHO-(YHKIIMOHATIBHBIX CTPYKTYP
Y yIPaBJICHUE LEMSIMU MIOCTABOK C YYETOM BO3ACHCTBUS HAa OKPYKAIOIIYIO CPEy.

3.1. Ouenku Bo3aeHCTBHS Ha OKpyxkarouryro npupoanyto cpeny (OIIC) mpousBoicTBa,
JIOTUCTUYECKUX ONEPALUH.

Mertobl KOMIBIOTEPHO o1leHKH Bo3aeiicTBrs Ha OIIC nenu nocraBok. CTpaTernyeckoe
TUTAHUPOBAHKE TIETICH MOCTABOK C YYETOM KOJOTHYECKHX OTPAaHUYCHUN: BRIOPOCH MAPHUKOBBIX

Ta30B U OLICHKA )KU3HCHHOI'O IIMKJIA.

4. O0beM yueOHO# JUCUUIIJIMHBI

B 3aueTHbIx B akanem.

€AMHUIIAX Jacax

O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktueckue 3anstus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMocTOsATeIbHOE U3YUYCHHE PA3ACNIOB IUCIUTIIMHBI 79.8
KoHTakTHas camocTosTenbHas paboTa 0.2
Buj koHTpOJISA: 3a4eT / IK3aMeH 3aver ¢

OLICHKOM

B 3aueTHBIX

B actponowm.

SIMHATIAX Jacax
O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 59.85
KoHnTtakTHas camocTosTenbHas pabora 0.15
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTanus padoueil nporpamMmsl JucuuIMHbI « UHGopMannoOHHbIE CHCTEMBI
JIOTHCTHYECKOT0 yNpaBJieHus pecypcamu npeanpusituii» (b1.B./1B.10.1)

1. Heap aucuumauHbl - (HOPMUPOBAHHE KOMIIETCHIIMH B 00JaCTH TPUMEHEHUS
UH(POPMALIMOHHBIX TEXHOJOTUI M CHUCTEM MaTeMaTH4YeCKOro MOJEIMPOBAHHUS, aITOPUTMOB U
MPOrPaMMHBIX MHCTPYMEHTOB JJIsl pEeIIeHUs 3a7ad ONTHUMH3ALUU MPU MPOEKTUPOBAHUU LieTei
nocraBok npeanpustuii HI'XK.

2. B pe3yabrare wu3yYeHUH JUCUMILIMHBI
0akajaBpHUaTa q0JIKEH:

oBJIageTh ciaeayrmumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO AaHAIM3UPOBATH TEXHOJIOTMYECKUN IpOLECcC Kak OOBEKT YIpPaBICHUS
(IIK - 9);

- CIIOCOOHOCTBIO CHCTEMATH3UPOBaTh M 0000IaTh HHPOPMALUIO 10 (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpusitus (ITK-12);

o0yuyamouuiics 1o nporpamMmme
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3HaTh:

— OCHOBHBIE KJIaCChl MH(OPMALMOHHBIX CHCTEM, INPUMEHSAEMBIX JUIsl YIpaBJICHUS
JIOTUCTUYECKOM NeATEIbHOCTBIO IPEIPUATHI;

— OCHOBHBIE  KJacChl  3ajad, pellaeMblX HOpU  [OMOUIM  aHAJIUTHUYECKHX
UH(POPMALIMOHHBIX CHCTEM;

— TPUHOUNBI OPraHU3allMKd JaHHBIX B COOTBETCTBHHM C PEJSIMOHHONW MOJENBI0 U
METO/bl MH()OPMAITMOHHOI'O MOJEIUPOBAHMS

YMmern:

— (QopmanuzoBath TpeOOBaHUS Ha  pa3pabOTKy HMH(POPMAITMOHHOW  CHUCTEMBI
(PUKJIaJHOIO AaHAJTUTUYECKOTO PEILICHUS)

— JIOKyMEHTHPOBATh TPEOOBAHUS K JaHHBIM C IOMOILBIO AUArPAMM CYIIHOCTh-CBSI3b

— ucnoap30oBaTh A3bIK SQL M cucTeMbl BH3yanu3alMu A M3BJICUEHUS U aHaIM3a
JAHHBIX;

— ucrosb30BaTh aHanutudeckue rmiargopmbl Deductor u Tableau mns paszpabortku
NPUKJIAJIHBIX AaHATUTUYECKUX PEIICHUIH;

— pabotarh C HAyYyHO-TEXHUYECKOM JIUTEpaTypod B  00JIaCTU  NPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJOTHMM M CHCTEM Ui YNpaBJIEHUS JOIMCTUYECKOM AeATeIbHOCTBIO
IPEANPUATHI.

Baanern:

— HaBbIKaMM paOOThI ¢ HAYYHO-TEXHUUYECKOMU, CIIPAaBOYHOM JIUTEpaTypOi U 3JIEKTPOHHO-
OMONMMOTEYHBIMH pecypcaMd B OOJIAaCTH TPHUKIATHOTO HCIOJIB30BaHUS HH(POPMALMOHHBIX
CHCTEM Il YIPABJICHUS IPEANPUATHEM;

— HaBbIKAMM IIPUMEHEHHs] HHCTPYMEHTAJIBHBIX CPEJICTB 00paOOTKHU U aHAIN3a JIaHHbIX;

— HaBbIKAMM IIPUHATHUS PEIICHUS HA OCHOBE aHAJIN3a JaHHBIX.

3. Kparkoe coaep:kanue TuCUHNJIHHBI:

Opranu3annoHHO-(PYHKIIMOHAJIbHAS CTPYKTypa Lenu MocTaBoK. VHpopMmannoHHbIE
MOTOKH B LIENH ITOCTABOK. 3a/1a4M YIIPABIICHUS LETHI0 IOCTABOK HA PAa3HBIX YPOBHSIX.

OBouolus HHOPMAIMOHHBIX CUCTEM YIPABJICHUs LENblo MocTaBoK. OCHOBHBIE KIAaCChI
WH(POPMAIMOHHBIX CHCTEM IS YIIPABJICHUS JIOTUCTUIECKON IEATENbHOCTHIO TIPEATIPUSTHS.

Ponp cucrem ynpaieHus 6a3aMM JaHHBIX B apXUTEKType MH(OPMAIIMOHHBIX CHUCTEM.
OCHOBBI PENAIIMOHHON MOJAETH JaHHBIX. MeTo 16l HH(POPMAIIMOHHOTO MoeupoBaHust. OCHOBBI
A3bIKa 3anpocos SQL.

OTnuunst  TPaH3aKIMOHHBIX W aHAIMTHYECKMX cucreM. OO0macTé TNpUMEHEHUs
AHATUTUYECKUX HH()OPMAIIMOHHBIX CHUCTEM. APXUTEKTYpa aHAJIUTHYECKOW HH(OpPMALMOHHOM
CHCTEMBI.

Ananutnueckue miatgopmbl. AHanuThyeckas miuatgopma Tableau. AnanuTuueckas
mwiardopma Deductor. 3agaua Busyanuzanuu AaHHbIX. Pa3paboTka nH(OpMalMOHHBIX MaHenel
JUIs  yOpaBlIeHUs  JEATEIbHOCTBIO  MpEAnpuATusA. 3ajada  TpaHchopMalMM  JaHHBIX.
Koxcomumanust naHHBIX.

4. O0beM yueOHO JUCUMIIJIMHBI

Buy yuebnol paboThl B 3aueTHBIX equanniax | B akameMm. gacax
O01mas TPy10eMKOCTb JHCHUIINHBI 4 144
Konrakthas pa6ora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3arstus (I13) 0,9 32
CamocrositesibHas padora (CP): 1,2 44
Buja uTOroBOro KOHTpoOJIsi: IK3aMeH 36
[ToaroToBKa K SK3aMeHY 1,0 35.6
KoHTakTHas aTrecramus 0.4
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Bun yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax

O01asi TPY10€eMKOCTh U CHUTIITHHBI 4 108
Konrakthas pa6ora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[Ipaktuueckue 3ausrtus (I113) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 27
ITonroroBKa K 3K3aMEHY 1,0 26.7
KonTaktHas arrecranus 0.3

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUILIMHBI «JIorHCcTHYECKHEe CHCTEMBI
IHepropecypcocéeperaumx xumuyeckux npeanpusartuii» (b1.B.J1B.10.2)

1. Heap AMCHMIVIMHBI - HAY4YUTh CTYAEHTOB IpPHUHIUIAM U METOJaM pa3pabdoTKu
KOMIUIEKCHBIX ~ OPTaHM3allMOHHO-YIIPABICHYECKUX  pEIIeHHH Ha  pecypcocOeperaronmx
npeanpusaTHsIX (B MPOU3BOJCTBEHHO-XO3SIMCTBEHHBIX opranuzanusax - [1XO) xumuueckoit
IPOMBIIIIEHHOCTH 10 IJIAHUPOBAHUIO, PeaIn3aliy, KOOpAUHAIIMH, KOHTPOJIIO U YIPaBICHUIO
JBI)KEHUEM MaTepUalbHbIX, (PMHAHCOBBIX M HMH(GOPMAIIMOHHBIX MOTOKOB HAa BCEX OINEpaIUsaxX
MaTepUaIbHO-TEXHUYECKOTO CHAOXKEHMs, MPOU3BOJCTBA, XPAaHEHUS, TPAHCIOPTUPOBAHUSA U
pacripesie/ieHUs] BBICOKOKAQUEeCTBEHHON XMMHYECKOM MPOAYKLIMU C MHUHUMAJIbHBIMH OOLIMMHU
U3JIep’KKaMHU IPU ONTUMAJIbHOM YIOBJIETBOPEHUU CIpoca IOKyNaTeyaell B TOUHbIE CPOKH.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMICA 1O Mporpamme
0akajiaBpuaTa J10JI/KeH:

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

- CHOCOOHOCTBIO AHAJIM3HPOBATh TEXHOJOTMYECKUM IPOLECC KaK OOBEKT YIpaBICHUS
(IK - 9);

- CIIOCOOHOCTBIO CHCTEMAaTHU3UpOBaTh U 00001aTh HH(pOpPMaLIHIO IO GOPMUPOBAHUIO U
UCIIOJIb30BaHUI0 pecypcoB npeanpusitus ([TK-12);

3HaTh:

- TPUHLUIBl IUIAHUPOBAHHUSA, IHPOEKTHPOBAHMS M aHalW3a JIOTUCTUYECKMX CHCTEM
npennpustuil (I1XO) xumudeckol U CMEXHBIX € HEM oTpacieil MpOMBIIIIEHHOCTH;

- 0COOECHHOCTU TPEANPHUATHUNA XUMUYECKHUX OTpaciieil MPOMBIIUIEHHOCTH Kak OOBEKTOB
IIPOMBIIIIEHOM JIOTUCTUKH CIIEUAIBHOTO KJlacca;

- BaXHEHIIME HaNpaBJICHUs JIOTUCTUKH pecypcocOepekeHns NPeANpUATUH XUMUYECKOM
IIPOMBIIIIIEHHOCTH;

Ymersn:

MPUMEHITh OCHOBHBIE METOJbl U CTPATErMM YIPABJIEHUS JOTMCTHYECKUMHU CUCTEMAMHU
(JIC) pecypcocbeperaromux xumudeckux npeanpustuii PXII;

Baaners:

- OCHOBHBIMU METOJIAMU U CTPATETUSAMU yIpaBieHUs Joructudeckumu cucremamu (JIC)
pecypcocOeperarormux xuMmuaeckux npennpustuii (PXII);

- MPUHLIUIIAMH TIOCTPOCHUSI OPraHU3aAUOHHO-(QYHKIIMOHATBHBIX CTPYKTYp (ODC) I1XO
1 OOC noructuku [1XO XuMHUYECKHUX TIPEANPUATHN;

- NpPUHLUIAMH OpraHM3alMi M YIpPaBJIEHUS OIHO3aBOJCKMMU U MHOT03aBOACKUMU
noructrnyeckumu cucremamu PXII.

3 KpaTkoe coaep:kaHue THCHUTIAHBI.
1. Beenenue.
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Ponp noructuyeckux CUCTEM B TOBBIILIEHUHM SKOHOMHYECKOM 3(@exkTuBHOCTH
pecypcocOeperaonmx MnpearnpusaTuii  XMMUYECKOH MPOMBIIIICHHOCTH. JKOHOMHYECKOE H
OpPraHU3aI[IOHO-YIIPABIEHYECKOEe 3HAYEHHE JIOTMCTUYECKUX CHCTEM pecypcocOeperaronmx
XUMUYECKUX MPEANPUATUM.

2. IloHsiTHE, OCHOBHBIE XApAKTEPUCTHUKA M OCHOBHBIE 3JIEMEHTBI, WJIM KOMIIOHEHTBHI,
JIOTHCTUYECKUX CUCTEM DPECypcocOEperarnmx XuMUIEeCKUX MPEIIPUATHIA.

3. OOmas xapakTepuCTHKa TPEANPUATHA XUMHUYECKOW M CMEXKHBIX C HEH oTpaciei
NPOMBIIIICHHOCTH KakK cI0XHBIX X TC 1 Kak crenuanbHbIX 00bEKTOB HCCIIEJOBAHUS JIOTUCTHKH.

4. TloHsiTHEe JOTHUCTHKU pecypcocOepeskeHuss MPEeanpUsITU XUMHUYECKONH U CMEXKHBIX C
HEl OTpaciel NPOMBIIUIEHHOCTH.

[TonsiTue pecypcocOepexkeHusi U JIOTUCTUKU pecypcocoepexenns. OCHOBHBIE CIOCOObBI
pecypcocOepekeHruss B XMMHUYECKOH ©  HedTernepepabaThIBalOMe  MPOMBIIUIEHHOCTH.
[Tokazarenu pecypcocOepekeHuss B JIOTUCTHYECKMX cHUcTeMax. BakHeilline HampaBiieHUs
JIOTUCTHKH PeCypcocOepesKeHusl.

5. CTpyKTypa JOTUCTUYECKUX CUCTEM pecypcocoeperatomux npeanpusatuid XI1.

6. [Ipunuuns! ynpasieHus B jorucruueckux cucremax PXII.

8. IlpuHIUMOB OpraHu3alMd M YIOPABICHHS MHOT03aBOJACKUMH JIOTUCTUYE-CKUMH
cucremamu B PXII.

Tunel 3amay  opraHM3alMM M YIOPABICHUS MHOI'03aBOACKMMHU  JIOTUCTUYECKHUMH
cucremamu. CojepxaTelibHasg IIOCTAaHOBKA 3ajJad OpraHu3auuu U ynpasieHus. I[Ipumepsl
TUIIOBBIX MHOT03aBOJCKHX Jloructuueckux cucreM PXII. 3amaum noructuyeckoro ympaBieHUs
IIPY HE3aBUCUMOM MJIM YaCTUYHO NEPEKPHIBAIOIIEMCSI aCCOPTUMEHTE XUMUYECKON MPOAYKLIUU.
OcHOBHbIE BapyaHThI 33/1a4 OpraHU3aluU U YIIPaBICHUSI.

9. Jlormctudeckoe — ympaBlieHHE OSKOHOMHUYECKOH addextuBHOCTRIO PXII ¢
MEPUOIUYECKUMHU XUMHKO-TEXHOJIOTUYECKUMU CUCTEMAMH.

OcHOBHbIE  3aJjaud  aBTOMATU3UPOBAHHOIO  YIpPaBJIECHUS  NPEANPUATUAMU  C
NePUOANYECKUMU XUMHUKO-TeXHoJornueckumu cuctemamu (XTC).

10. YopaBieHue A€HEKHBIMU MTOTOKAMU JIOTUCTHYECKUX cuctem PXII.

Ananu3 JBWKEHHS W mpeoOpa3oBaHHs JeHEKHbIX moTokoB PXIL.  3amaum
JIOTUCTUYECKOT0 yHpaBieHUs AeHEexKHbIMH notokamu PXII. ABroMaru3unpoBaHHas mpoueaypa
IJIAHUPOBAHUS JEHE)KHBIX ITOTOKOB PXII.

11. Jloructuyeckoe ynpaBieHUE MUHHMHU3AIMENH OTXOJ0B HA BCEX ATanax XU3HEHHOIO
LUKJIA XUMUYECKON MTPOTYKIUU.

AHanmu3 KU3HEHHOIO LHKJIA XUMUYECKOM mpoxykuuu. Mcrounuku orxomoB Ha PXII
CoBpeMeHHbIE KOHLIEMIMHK TOBBIIICHUS SKOHOMUYECKOH 3(PQPEeKTUBHOCTH, IOKa3aTenei
pecypcocOepexkenuss U dkosiorudeckoit OezomacHoctT PXII  Ha OCHOBE HCIOIB30BAHUS
Croco00B MUHUMM3AILIUU OTXOOB.

4. O0bem y4eOHOH JUCHUIIMHBI

Bun yue6HOM paboTh B 3auernsix equaunax | B akamewm. wacax
O01mas Tpy10eMKOCTh M CIUIIJINHbI 4 144
KonTaktHas paoora (KP): 1,8 64
Jlexmm (Jlek) 0,9 32
[Tpaktuyeckue 3anstus (I13) 0,9 32
CamocrositeabHas padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJISA: IK3aMeH 36
IloAroToBKa K 3K3aMeHy 1,0 35.6
KoHTtakTHas aTTectanus 0.4
Bun yuebHol paboThl ‘ B 3adeTHBIX eauHUIAX ‘ B actpon. gacax ‘
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OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI 4 108
KonraktHas pa6ora (KP): 1,8 48
Jlexumn (Jlek) 0,9 24
ITpaktuueckue 3ansatus (113) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 27
IToaroroBka K sK3aMeHY 1,0 26.7
KonTakTHas arrecramus 0.3

AHHOTanuA padoyeil mporpaMmbl IMCUUIIMHBI « Hansy4yinue qocTynHbie
Hepropecypcocoeperamime Texunojgornn» (61.B./IB.11.1)

1. Heap AMCHUIIMHBI — IPUOOPETEHUE CTYAECHTAMU TEOPETUYECKUX 3HAHUA U
MPAKTUYECKUX HABBIKOB B HAWIYYIIUX JOCTYIHBIX SHEPropecypcocOeperarnmx TeXHOIOTHH ¢
[ENIBI0 PEIICHUS 337a4 TOBBIIICHHUS PECYPCOIHEPTETUIECKOHN 2PPEKTHBHOCTH U IKOIOTUIECKOM
Oe3omacHOCTH npeanpusaTuii Hedrerazoxumudeckoro komriekca (HI'XK).

2. B pe3yabrare wu3yyeHusi AUCUMIUVIMHBI O0y4yalumuiics 1O MNporpamme
0akaJjiaBpUaTa J10JIKeH:

oBJIaleTh cjeayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CIOCOOHOCTBIO aHAIM3HPOBATh TEXHOJOTHYECKHH MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HWHGOpMAIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 110 TeMaTuke ucciaemaoBanuii (ITK-13);

3HaTh:

— Olpe/eNicHue HAaWIYYIIMX JOCTYMHBIX TEXHOJIOTHM, KIACCH(PHUKAIUIO JEHCTBYIONINX
BEPTUKAIBHBIX WU TOPU3OHTAJIBHBIX CIPABOYHBIX JOKYMEHTOB [0 HAWIYYIIUM JOCTYITHBIM
TEXHOJIOTHSIM;

— cogepkanue CrpaBOYHOIO JOKYMEHTa IO HAWIYYIIUM JOCTYIHBIM TEXHOJIOTUSIM
obecnieuenus sHeproddpdexruBHocty, CrpaBounuka no HJIT «lIpousBoacTtBo ammuaxa,
MUHEPATBHBIX YIOOpeHHM M HeopraHuuyeckux kucioty», CrpaBounuka no H/T «Oumncrka
CTOYHBIX BOJI MIPU MPOU3BOACTBE MPOIYKIIMH (TOBAPOB), BHIMOIHEHUH PabOT U OKa3aHUU YCIYT
Ha KPYIMHBIX TPEANPUITUSIX;

— MeToJ1bl o0ecrieueHust 3 (HEKTUBHOCTH Ha YPOBHE YCTAHOBKHU B IIEJIOM.

Ymers:

—NPUMEHATh  PEKOMEHJAIlMM  CIPAaBOYHOIO  JIOKyMEHTa 10  00ecHeueHHIo
HHEeprod(PEeKTUBHOCTH NPUMEHHUMBI K JIIOOBIM YCTaHOBKaM, MOJNAJAIOMIUM IO/ JEHCTBUE
Hupextussl KITK3 (kommiekcHOe peIoTBpallieHre U KOHTPOIIb 3arpsi3HeHui) (a Takke cucTeM
U TPOM3BOACTBEHHBIX €IUHMI], BXOJIAUIMX B UX cocTaB). Kpome TOro, pexomeHIanuu
HACTOAIIETO JIOKYMEHTa MOTYT OBITh TIONI€3HBI [UJISI OMEPaTOpOB M MPEANPUSATHH, HE
noananaronmx noa aercreue Jupexktussl KITK3.;

— UCIOJIb30BaTh  rOpu3OHTaNbHble CHpaBOYHBIE JIOKYMEHTHI B  COYETAaHHH C
BEPTUKAIbHBIMU (O0TpacieBbiMU) CIIpaBOYHBIMU TJOKYMEHTAMU;

— BBISIBJIATH WM aHAJIU3UPOBaTh (PAKTOPBI BO3JEHCTBUS OHEPromOTpeOJIeHHs Ha
OKpYKaIoIyIo cpeay U 3koHoMuUKy npennpusituii HI'XK;

— IJIAaHUPOBAaTh M TPOBOAMTH ayAuT 1o oOecneueHuto mokazarener HJAT Ha
nerctByromux npousBoacTBax HI'XK.

Baangern:

— METOJIOJIOTUEN  HCIIOJIb30BAHMSI 3HAYMMBIX ~ HOPMATHUBHO-TPABOBBIX  IOJOXKEHHM
Hupextussl KIIK3;
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—uH(opManed 1Mo BO3AEHCTBHIO HSHEPrONOTPEOSICHHS Ha OKPYXKAIOLIYI0 Cpedy H
SKOHOMHUKY;

- METOAOJIOTHEH BBIOOpPAa TEXHOJOIMM IPOU3BOACTBEHHBIX IIPOLECCOB HA OCHOBE
HAWIy4IIUX JOCTYIHBIX TEXHOJOTHUH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Mertoabl obecriedenusi 3((HEKTUBHOCTH Ha YPOBHE YCTAaHOBKHM B IieJoM. CHCTeMbI
MeHeKMeHTa 3HeprodpdexruBHoctd (CMDOD), METOBI, KOTOPbIE MOTYT HMCIIOJIB30BAaThCS JUIS
noanepkanus  QpyHknuoHupoBaHus CMDD: KOMIUIEKCHBIM MOAXOM K IUIAHUPOBAHHIO
NEeSITeIbHOCTY Y WHBECTULUH C LIEJbI0 MOCTOSHHOTO CHM)KEHUS BO3JCHCTBUS YCTAaHOBKU Ha
OKPYXKAaIOIYI0 CpEely, aHAJIW3 YCTAaHOBKM M €€ CHUCTEM KaK €IMHOI0 LEJNOro, MCIOJb30BaHUE
SHEprod(GEeKTUBHBIX MPOEKTHBIX M KOHCTPYKLMOHHBIX pEIIeHUH Hapsay C BbIOOpOM
9HEProd(PPEeKTUBHBIX MPOIECCOB U TEXHOJIOTHI NMPHU CTPOUTEIILCTBE HOBBIX M MOJCPHHU3ALUU
CYLIECTBYIOIIUX YCTAaHOBOK, IOBbIIEHME OO 3a CYET YBEJIUYEHUS CTENEHH WHTEerpaluu
IPOIIECCOB, A TAKXKE MEPUOJUUECKUI aHanu3 U Mogudukamnms CMDI0D.

Hpyrue wmetonsl, obOecneunBarome ¢yHKkuuoHupoanue CMDD: moanepkaHue
Ha/JIeKamed KBanmudukanuu mnepcoHana; HHPOpMUpoOBaHUE MO BompocaM I3; 3¢ (GeKTUBHBIN
KOHTPOJIb TPOU3BOACTBEHHBIX IPOLECCOB M MOJAECP)KAaHUE HMX B HaJJISKALIEM COCTOSHUU;
MOHMTOPHUHI U HU3MEPEHUSl SHEPromnoTpeOIeHUs; SHEProayuT; psia aHATUTUYECKHMX METO/IOB,
BKJIIOYasl MMHY-aHAJIU3, aHAJIU3 SKCEPTUM U SHTAIBIHNH, @ TAKXKEe TEPMOIKOHOMUKY; MOHUTOPHHT
U CpPaBHHUTENBHBIM  aHadW3  ypoBHEH  SHEprod((EeKTUBHOCTH Ui  YCTAaHOBOK U
IPOM3BOJICTBEHHBIX IPOLIECCOB.

3HaunMble HOpMaTUBHO-NIpaBoBble nosioxkeHus Jupexkrussl KIIK3 u onpenenenune H/T,

D¢ dhexkTuBHOE UCIOIB30BAaHUE YHEPTUU U YCTPAHEHHE HEIOCPEACTBEHHON CBSI3U MEXKIY
HHEPronoTpeOIeHNEM U 3KOHOMUYECKUM POCTOM. ODHEprusi Kak OJUH U3 BUIOB PECYPCOB,
TpeOyrouux ee 3¢ (HEeKTUBHOIO UCIOJIb30BaHUS BHE 3aBUCUMOCTH OT HCTOYHHMKA SHEPIUU.

D¢ (HeKTUBHOCTh HCIIONB30BAaHUS HEPTUM M3 JHOOBIX MCTOYHUKOB JUIS MPOU3BOJICTBA
HOPOAYKLMH U YCIIYT B IpefiesiaX yCTaHOBKH.

JleaTenbHOCTD,  HalpaBlieHHAas Ha  NOBBIIEHHE  (usnyeckor  3hdeKTuBHOCTH
UCMOJIb30BaHUs Hepru. CHU)KEHUE 3aTpaT Ha SHEPruio, COKpalleHue (Gpu3nuecKkux o0beMOB
noTpebIIeMO SHEPTUU IPUBOJUT U K COKPAILIEHHUIO 3aTparT.

ITpon3BoaCcTBO aMMHUaka, MUHEPAIbHBIX YA0OPEHUH 1 HEOPraHWYECKUX KUCIIOT, OUUCTKA
CTOYHBIX BOJI MPU MPOU3BOACTBE MPOAYKIMH (TOBAPOB), BHIMOIHEHUH PabOT U OKa3aHUU YCIYT
Ha KPYIHBIX IPEIIPUIATHAX B KOHTEKCTE NpUHATHIX CnipaBoynnkoBs o HJT.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagem.
eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonraktHas padora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 79.8
KoHTakTHas caMmocTosiTeNTbHasi paboTa 0.2
Buj koHTpoOssA: 3a4eT / IK3aMeH 3aver ¢
OLICHKOM
B 3auetHbix | B actpoHOM.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
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KonraktHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[TpakTaeckue 3arstust (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
CaMOCTOSATEIHbHOC U3YYCHHE PA3/ICIIOB TUCITUTUIHHBI 59.85
KonTakTHas camocTosiTenpHas paboTa 0.15
Bua xonTpoJs: 3auer / IK3aMeH 3auer ¢
OLICHKOM

AHHOTanuA padoyeil NporpaMMbl IMCUUILIMHBI « JHepropecypcodpdeKkTuBHbIE
He(TenepepadaTpiBaonme npoussoactea» (b1.B.J1B.11.2)

1. Llenp QUCHUIUIMHBI — O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMH MPHUHIIUIIAMU U METOJaMU
OIICHKU dHepropecypcodddexTruBHOCTH HedTenepepadaThIBAIONUX TPOU3BOACTB, a TaKXKe C
MPAKTUYECKUMHU crocobamu MOBBILLICHUS sHepropecypcodhGekTUBHOCTH
HedTenepepadaThIBAOIINX TPOU3BOJICTB.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4YaKIIMiiCE 1O HporpamMme
O0akajiaBpuaTa J10JI/KeH:

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunusiMu:

- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

-  TOTOBHOCTHIO M3ydaTh HAy4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAJIM3UPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

3HaTh:

- KJIacCH(PUKAIUI0O M OOIIYI0 XapaKTepUCTUKY OCHOBHBIX BHJOB MPUPOIAHBIX U
MUHEPATBHBIX PECYpPCOB, HCIIOJIB3yeMbIX Ha HedTenepepadaThIBAIOIINX 3aBOIAX;

- KOHLEMIUYU, MPUHIMIBI W Hay4YHble OCHOBBI TOBBIINICHUS SHEProd(PPeKTUBHOCTH
CHUCTEM dHEProodecreueHus;

- CYIIHOCTh CMOCOOOB 0OecredeHus] HHEPropecypcocOepekeHUusT B XHUMHUECKUX
TEXHOJIOTHSIX U XUMHUKO-TEXHOJOTUICCKIX CHCTEMaX: WHKEHEPHO-TEXHOJIOTHICCKUX U (DHU3HKO-
XUMHYECKHX  CIIOCOOOB  HAWJIy4llIero  WCIOJb30BaHUS  JIBIDKYIIEH  CHIBI  XUMHKO-
TexHojoruuyeckux mnpoueccoB (XTII), Hanbonee monmHOW nepepaOOTKU CHIPbS, HAMIYUILIETro
UCIIONIb30BaHUsl TOIUTMBHO-HEepreTHueckux pecypcoB (TOP), nammydmiero ¢yHKIIMOHATBHO-
CTPYKTYPHOTO HCIIOJIb30BAHMSI AMIIAPATOB U MAIlIMH XHMHYECKON TEXHOJIOTUH;

- CYIITHOCTh OpraHU3aIMOHHO-TEXHIUUYECKUX METOJIOB u MIPUEMOB
HHEpPropecypcocOepexeHMs;

- CYIIHOCTb METOJOB JIOTUCTHKH PECypcocOEpexeHUs Kak OpraHu3alroHHO-
yIpaBJICHUYECKOTO (akTopa 00ECIeueHHs] SHEPropecypcocOepeKeHruss Ha TPOU3BOJACTBAX U
MOPEINPHUATHSIX U B IETSIX TOCTABOK BHICOKAYECTBEHHON XUMUYECKON MPOAYKIINU;

- TIOHATHS MAaJIOOTXOJHBIX, O€30TXOJHBIX W PECYPCOIHEProCOEPEraroInX XUMHUKO-
TEXHOJIOTUYECKHUX CUCTEM;

- OOIIyI0 XapaKTepPHUCTHKY CIOCOOOB OOECIEUeHUsT W TIOBBIIICHUS HAJIEKHOCTH
XUMHUYECKHUX TPOU3BOICTB;

YMeTh:
- TMPUMEHATh TEOPETUYECKHUE OCHOBBI DHEPropecypcocOeperarwmmx XUMUIECKUX
TEXHOJIOTHI JUIst pa3paboTKu 51 YIIpaBJIEHUA JKCIUTyaTauuen HOBBIX

3HEPropecypcodPPeKTUBHBIX IKOJIOTHUECKN O€30MaCHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM;

- BBIOMpPATh SKOHOMHYECKU 3()(PEeKTHUBHBIE CIOCOOBI, METOJABl U MPUEMBI 0OECTIEUEHUS
HHEPropecypcocoOepe’keHusl B XMMUYECKHX TEXHOJIOTUSAX U PEKOHCTPYKIIMU M MOJIEPHU3ALUU
JEHCTBYIONIIMX MPOU3BOICTB U NPEANPUITUN HEPTEra30XMMUUECKOT0 KOMIUIEKCa,
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Baaners:

- METOAOJIOTHEH CHUCTEMHOI'O aHaliu3a OCHOBHBIX CHOCOOOB, METOJOB M IPHEMOB
obecrnieuenus sHepropecypcodhHeknBHOCTH HedTenepepadboThIBAIOIINUX TPOU3BOICTB;

- croco0amMu, METOJaMH U MpHEeMaMH KOMIUIEKCHOU MepepaboTKH MPUPOIAHOTO CHIPbS,
sHepropecypcoddPexkTUBHOrO  KOMOMHUPOBAHUS  PA3JIMYHBIX  XUMHKO-TEXHOJIOTUYECKUX
MPOIIECCOB M TMPOWM3BOJACTB, MUHUMHU3AIMUUA OTXOJIOB, MPEJOTBPAIICHUS IMOTEPh M CHIDKCHUS
BBIOPOCOB Ha MPOU3BOACTBAX U MPEANPUATUAX He(PTEra30XuMHUYECKOr0 KOMILJIEKCA.

3 Kpartkoe conep:kanue JUCIHUIIUHBI.

1. Brenenue. OCHOBHBIC MIOHATHS M ONIPEACIICHUS TEXHOJIOTHI HeQTenepepadoTKH.

2. MarepuasbHble pecypchbl IPOMBIIUICHHOCTH U OKpY KaroIas cpeaa.

Krnaccudukanus u ucnoiab3oBaHue NPUPOTHBIX PECYPCOB B IKOHOMUKE. XapaKTepUCTUKA
3¢ (HEKTUBHOCTH H MEPCIIEKTHBBI UCIIOIB30BAHUS PA3IMYHBIX BUIOB TOIUTMBHO-YHEPTEeTHICCKIX
pecypcoB.Pecypcosneprocoepexere — BaKHEHIINI OpraHu3alliOHHO-I)KOHOMUYECKUH (haKkTop
YCTOMYMBOIO pa3BUTHA. Bo3aelicTBUE Ha OKPYX AIOUIYIO CPEAY MPOMBILIIEHHBIX TPOU3BO/ICTB.

3. Merononorus obecriedeHus] dHEpPropecypcocoepekeHuss B HePTerazoXxuMHUECKOM
KOMILJIEKCE.

[TonsTus pecypcosneprodpGeKTUBHOCTH U SKOJIOrHUeckoi 3 dexkTuBHOCTH. OCHOBHBIE
CHOCOOBI PECypCO’HEProcOepeKeHHsT Ha MPOU3BOJACTBAX HEPTEra30XMMHYECKOTO KOMILIEKCA.
KpaTtkass xapakTepucTHKa CHOCOOOB MHMHHMMH3AIMM OTXOJOB CHCTEM SHEProodecreyeHusl.
Kpatkast XapakTepucTUKa TEXHOJOTHYECKUX CIIOCOOOB OYMCTKH BBIOPOCOB OT CIKUTAHUS
TOIUIMBA M BOAHBIX CTOKOB. Jloructuka pecypcosHeprocOepekeHus: - BaKHEHIIMA
OpPraHU3alMOHHO- YIPABIECHUYECKUH (aKTOP KOHKYPEHTOCHOCOOHOCTH HE(TEera3oXxmMu4ecKoro
KOMILIEKCA.

4. OCHOBHBIC HANpAaBJICHUS U CIIOCOOBI TOBBIMIEHHUS SHEPropecypcodhHeKTHBHOCTH
TEXHOJIOTHI HeTenepepadoTKH.

OnTumu3anusi KadecTBa MOTOPHBIX TOIUTMB M CTPYKTypa HedTenepepadaThIBAIONINX
3aBoJl. MeToapl TEPMOJMHAMUYECKOTO M HAKOHOMHYECKOro aHanmu3a 3((HEeKTUBHOCTU
HedTenepepabaTHBAIOMINX U HEPTEXUMUYECKHX TporeccoB. OpraHu3alMOHHO-CTPYKTYPHBIE U

TE€XHOJIOTUYECKHE CHocoOBbI MOBBILICHUS pecypcoaHeprodh(HheKTHBHOCTH
HedTenepepabaThiBalOIINX 3aBOJ0OB. KOMOMHHMpOBaHME TEXHOJOTMYECKHX IPOLIECCOB U
YCTaHOBOK HedTenepepabOTKH. OcHoBHbIE CHoco0bI SHEprocOepexeHUs Ha

He(drenepepabarpiBaromuX 3aBojgax. CrocoObl palMOHATBHOTO HCIOIB30BAaHUSI BTOPUYHBIX
HHEPropeECYpPCOB HA IPOMBIIIICHHBIX IPEANIPUATHAX.

5. IMokazarenu sHepropecypcodrHPeKTUBHOCTA CUCTEM IHEPTOOOECTICUCHUSI 1 HICTOYHUKH
OTXO/JIOB €BpONeickux HedTenepepadaThIBaOIUX 3aBOOB.

OO0miasi xapakTepUCTHKA TOIUIMBHO-DHEPI€TUYECKUX PECYpPCOB UM HUCTOYHUKOB OTXO/0B
eBponeiickux HedrenepepadaTbIBarOIIUX 3aBOIOB.

TonnuBHO-3HEpreTHUecKUe  pecypchl  OOOpYyAOBaHHWS W YCTAaHOBKM  CHUCTEM
sHeproodecreyeHus. Buasl TeHepUpyeMBIX HSHEProHOCUTENel U METOAbl  yNpaBlIEHUs
sHEpropecypcamMu. MeToandeckue OCHOBBI YIIPABIEHHUS OTXoJaMu HedTenepepadaThIBAIOIINX
3aBOIOB. VICTOYHMKH ra30BbIX BEIOPOCOB, CTOUHBIX BOJI M TBEP/IBIX OTXO/IO0B.

6. OObeMbl MOTpeOJEHHUS MaTepHAIbHBIX PECYPCOB M HUCTOYHUKUA BBIOPOCOB Ha
HedTenepepadaTHIBAIOMINX 3aBOaX.

OO6muit  MmaTepuanbHBIH  OaJaHC M pe3yNbTaThl  SKOJOTMYECKOro  ayJauTa
HedTenepepadaTHIBAIONIMX 3aBOAOB. VICTOUHHMKM BBIOPOCOB JMOKCHAA YIJIEpo/Ja U OKCHIOB
azota. Mcrounuku u oObeMbl BBIOPOCOB TBEPIbIX yacTHll. VMcTOUHMKM UM 00BEMBI BBIOPOCOB
OoKcHJI0B cepbl MicTouHnKM 1 00BbeMbI BEIOPOCOB JIETYYHX OpraHWYecKux coeauHeHuit. [Ipoune
BO3JECHCTBUS HA OKPYXAIOMIYIO CPEdY.

7. DHeprodHeKTUBHOCTh, UCTOUHUKUA U OOBEMBI OTXOJIOB CHCTEM 3HEProodecrnedeHus
eBpoIeicKUX HedTenepepadaThIBAIOIINX 3aBOIOB.
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[TokazaTenu 3HeprodPGEeKTUBHOCTH W MOITHOCTH CUCTEM dHeproodecieueHus. ['a3oBbie
BBIOPOCHI CUCTEM 3HeproodecneueHus. BeIOpOCh TBEpBIX YaCTHI, CTOYHBIE BOJBI M TBEpAbIE

OTXOJBI.

8. Hammyumme gocTynHble METO/IbI TOBBIIIEHHS dHEPropecypcod3(h(HEeKTUBHOCTH CUCTEM

sHeproobecneueHus: HegTenepepadaThIBAIOIINX 3aBOIOB.
Knaccudpukanus METOIOB  IMOBBIIICHUS

pecypcoaHeprodPpGeKTHBHOCTH

CHUCTEM

sHeprooOecrieyeHus. VICnoapb30BaHWE HKOJIOTHYECKHM YHCTBIX BHUIOB TOIUIMBA. MeTObI
MOBBIICHUS 3(PPEKTUBHOCTH YHEPTOTEHEPUPYIOIIETO 000PYIOBaHUS.
Okonorndecku 3pPEKTUBHBIE YCTAHOBKM KOMOMHHPOBAHHOTO MTPOM3BOJICTBA SHEPTHH.

9.  HuterpupoBaHHOE
HedTenepepadaThIBAIOLIMMU 3aBOIAMHU.

9KOHOMHKO-OPraHn3allHOHHO-3KOJIOT'NYCCKOC

yIpaBIICHUE

Meroapl, cpencTBa U MHCTPYMEHTHI YIPABICHUS OXPAaHOM OKPYKAOUIEH NPUPOIHOU
cpensl. PaninonanbHas opranu3aius 3aBOICKOT0 X035HCTBa, 00y4eHHEe MepcoHaia U yrpaBieHHe
MPOMBINIJICHHONH 0€30MacHOCThI0. YTpaBlieHHe BoJIONOTpeOIcHreM. MeEToau4eckrne OCHOBBI

pa3pabOTKM  HHTErPUPOBAHHBIX  CHCTEM
yrpaBieHus HerenepepadaThIBAIOIINMU 3aBOIAMH.

4. O0beM y4eOHOM JUCHUIIMHBI

OKOHOMHKO-OPTraHU3allMOHHO-3KOJIOITH4YE€CKOI'0O

B 3aueTHbIx B akanem.

€AMHUIIAX qacax

O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP): 2,22 80
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB UCITUTUIMHBI 79.8
KoHTtakTHas camocTosiTenbHasi paboTa 0.2
Bua koHTpOsIsA: 3a4eT / IK3aMeH 3auer ¢

OLICHKOM

B 3auetHbix | B actpoHOM.

eIMHUIIAX qJacax

O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IIAHY 4,0 108
KonraktHas padora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60

CaMOCTOSATEIbHOE U3YYCHHE PA3CIIOB JUCIHILITNHBI 59.85
KoHTakTHas camocTosiTenbHas paboTa 0.15
Buj koHTpoOJsA: 3a4eT / IK3aMeH 3aver ¢

OLICHKOH

AHHOTanMA padoyeil NPOrpaMMbl AU CUHUILIMHBI « JHEProd(pGeKTHBHOCTD U
IHEPreTHYECKHii ayuT XUMHUKO-TexXHoJornyeckux cucrem» (b1.B.J[B.12.1)

1. Heab AMCHMIUIMHBI - OLEHUBATh H(PQPEKTUBHOCTb MCIOJIB30BAaHHUS TOIUIMBHO-
HHEPreTUUECKUX PEecypcoB; paspabarbiBaTh 3G (EKTUBHbIE Mepbl [UIsl CHIKEHHS 3aTpar
IPEIIPUATHS; 03HAKOMUTBCS C METOA0JIOTHEN NTPOBEIEHUS YHEPrOAYINTA.
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2. B pe3yabrare wu3yYeHUs JUCHMILUIMHBI O0y4YyallMiics 1O mporpaMmme
0akaJlaBpHaTAa J10JI/KEH:

oBJIaleTh ciaeayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivm:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

—CMOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METOJbI HCCIEAOBAHUSA TEXHOJIOTHYECKHX
IPOLECCOB W MPUPOJHBIX Cpell, HCIOIb30BaTh KOMIIBIOTEPHBIE CpPEACTBA B HAYYHO-
uccienoBareiabekoit padore (I1K-14);

3HaTh:

— OCHOBHBIE TIOHATUS M ONpEIeNeHHss B OO0JAacTH TMOBBIIMICHUS JHEPreTHYECKON
3¢ exTUBHOCTH;

— Mmokazatenu 3Heprod3hHekTuBHOCTH XUMHUKO-TexHoNorndeckux cuctem (XTC);

— MOHATHE 0€30IIaCHOCTH U SHEPreTUYecKoi 0€30I1acHOCTH;

— METOAMKY  DHTAJIBIIMHHOTO W  DKCEPreTMYECKOr0  aHaju3a  SHEPreTUYECKOU
3¢ (HEeKTUBHOCTH XUMHUKO-TEXHOJIOTMUYECKUX CHCTEM;

— 00I1YIO XapaKTEPUCTUKY COBPEMEHHBIX UCTOUYHUKOB SHEPTUH;

— OCHOBHBIE HAIIPABJIEHHUSI U CHOCOOBI MOBBIMIEHUS SHEProdPPEKTUBHOCTH TEXHOIOIUH
HeTenepepaboTKu;

— OCHOBHBIE CIOCOOB!I NOBbIIIEHHs 3HeproddpdextuBHocTH HIT3.

Ymers:

— OPUEHTHPOBATbCA B 3aKOHOJATENbCTBE MU HOPMATHBHBIX JOKYMEHTaX; (erepanbHbIX
LIEJIEBBIX POrpaMMaM, CTPaTETHYECKUX [IPOrpaMMax pa3BUTHSI, TEXHOJOTHYECKUX IIaTGopmax,
1aHax (yHJaMEeHTaJIbHBIX Hay4HBIX HccienoBanuii PAH;

— OpPTraHM30BbIBAaTh SHEPIETUUYECKUI ayAUT XUMUYECKHUX IIPOU3BOJACTB U MPEIPUATHI;

— pa3pabaTbIBaTh 3HEprocOeperaroue MeponpusTUs MO MOBBILEHUIO 3(deKTUBHOCTH
HCIIOJIBL30BaHUs U SKOHOMUH TOP;

Biaajgern:

—3HAaHUSIMU B IOPUIMYECKHUX, TEXHUYECKUX M IMOJUTUYECKUX AaCIEKTaxX OOecredeHHUs
HHEProOe30MacHOCTH.

3 Kpartkoe conep:kanue JMCHUIIIUHBI.

Beenenne. OCHOBHBIE MOHATHS U OINPEEIICHUS] B 00JaCTH MOBBILIEHUS SHEPreTHYECKON
3¢ (HEKTUBHOCTH: TOIUIMBHO-PHEPIeTUUECKUE PECYpPChl, IHEPreTHUECKUH pecypc, BTOPUUHBIN
PHEPreTUUeCKuil  pecypc, dHepreTuueckas  3(Q(EeKTUBHOCTb, KJIacC  JHEPreTUYecKon
3¢ (HEeKTUBHOCTH, IHEPreTuYecKoe oOciienoBaHue (PHEPreTUUYECKUN aynuT), IHEProCepBUCHBIN
JIOTOBOp (KOHTPAKT), peryaupyemble BUAbI AedaTenbHOCTH. [lokazaTenu sHeproapPpekTuBHOCTH
XUMHUKO-TexHoJornueckux cucrtem (XTC).

Mopnyas 1. Jneprernyeckasi 3pPeKTHBHOCTD, COBPEMEHHbIC HCTOYHMKH JHEPrUH

1.1. IToBbIIeHHe IHePreTuYecKoi 3PPeKTUBHOCTH U 00ecrieYeHHe IHePreTHYeCKoi
0e30I1aCHOCTH NPOMBIILICHHOCTH.

Baxkneiimme cocTaBirone yCTOMUYNBOTO Pa3BUTHS: SdKOHOMUYECKHHM POCT, COLMAIbHOE
IpoIBETaHUE, SKOHOMHYECKOe Ojaromoyiyuue M SHepreTuueckas Oe3omacHocTh. Ilonsatue
0€30MacHOCTH M YHEPreTHUYecKoil 0e30MmacHOCTH. DHepreTuyeckas 0e30IacHOCTh KaK BaXKHAs
COCTaBJISAONIAsT HAITMOHAIBHOM Oe3omacHocTH Poccun. DHeprocbepekeHre — OAMH U3 TIaBHBIX
dakTopoB obecrieueHUs] dIHEpPreTuueckoi Oe3onacHocTH rocyaapctBa. OO0mas xapakTepucTUKa
OCHOBHBIX IIPaBOBBIX, HOPMAaTUBHBIX U HAyYHO-OPTraHU3alMOHHBIX MHCTPYMEHTOB YCIEIIHOTO
pemieHuss MpoOJieM TMOBBILIEHUS AIHEPreTHUecKoil >PQPEKTUBHOCTH B TMPOMBIIUIEHHOCTH U
HHEPropecypcocOeperarommux  SKOJIOTHYEeCKH  O€30MacHBIX ~ XUMHMYECKMX  TEXHOJIOTHI:
3aKOHOJATEIbCTBO M HOPMAaTHBHBIE JOKYMEHTHI; (enepaibHble IIeJieBble MpPOTrpaMMBbL,
CTpaTerMuyecKue  MpPOrpaMMbl  Pa3BUTHUSA,  TEXHOJOTMYECKHME  IUIaT(GOpPMBI,  ITUIAHBI
(byHIaMeHTalIbHBIX HayYyHBIX HccieaoBanuii PAH.
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1.2. Meroauka 3HTAJBINUINHOIO MU IKCEPreTHYECKOro AaHAJIN3a JHEPreTuvecKoi
3¢ PeKTUBHOCTH XUMHMKO-TEXHOJOTHMYECKUX CUCTEM.

Okceprernuecknii 6amanc XTC. Meroauka cOCTaBIEHUS JKCEPreTHYECKOro OamaHca
cnoxHblx XTC. Ilorepum 3Kcepruu B OCHOBHBIX IIpolLieccax M ammnapaTax XUMHUYECKON
TEXHOJIOTHH (TEIII00OMEHHUKH, KOJOHHBI PEKTHU(UKAIIMU, KOJOHHBI aOCOPOIMH, CYIIMIIbHBIC
ycraHoBKM).  CyIHOCTb ~ 3KCEPreTUYECKOro  METOAAa  TEPMOJMHAMHMYECKOIO  aHaju3a
sueprernueckoir dpdexruHoct XTC. Tlonstus pesynapratuBHOCTH U dddexTuBHOCTH XTC.
[Tokazarenn 5KOHOMHUYECKOH 3(PPEKTHUBHOCTH U IKOJOTHUECKONW 3(P(HEKTUBHOCTH («IKO-IKO-
s dextuBHOCTHY) XTC.

1.3. O61mas xapaKTepucTUKA COBPEMEHHbIX HCTOYHUKOB JHEPIrUM.

Macmtabbl uM  CTpyKTypa  2HepromorpeOsenuss  Poccuiickoii  ®enepamum.
TemnosHepreTvka, TEIUIOMIEKTPOCTAHIIMM, TEIUIODHEPIOLEHTPAIU. YTJIEBOJHBIE PECYPCHI
(Hed1b, HEPTENPOIYKTHI, MPUPOAHBIN U MOMYTHBIM ra3bl) KaKk UCTOYHMKU SHEPTOHOCHTENEH.
VYromnb, Topd M OpeBeCMHA KaK WCTOYHHMKH SHEproHocureneid. ['eorepmanbHas >HEpreTHKA.
['unposnepreruka.  [lpwiuBHas  sHepretuka.  SnepHas — sHepreTuka.  TeXHUYECKUe
XapakTepucTuku saepHbix peakropoB (BBOP, PEMK, BH u OI'Tl). XapakrepucTuka aTOMHBIX
anekTpocTanumii Poccuu. TepmosinepHas sHepretuka. Bomoponnas suepretuka. CoiHeuHas
sHepreTuka. BerpoBas sHepretnka. Bo3oOHOBIsiemMble  OHMOpeCypCchl Kak  HCTOYHHUK
sHeproHocuteneid. buosnepreruka. Ilpomeccsl u  TexHomoruu nepepabOTKH OHOMACCHI
(TEpMOXMMHUYECKHAE TIPOLECCHI: TPSMOE C)KUTaHWe, Ta3u(UKauus, TMHPOIH3, CHKIKCHHE,
TUAPOINN3; OMOJOTHYECKUEe TMPOIeCChl: aHa’poOHas (epMeHTanus, dTaHoJIbHas (hepMeHTalus,
anerooyranosnbHast  (¢epmentauus). [IporHo3  Bkiaga  BO30OHOBIISIEMBIX ~ MCTOYHUKOB
SHEProHOCUTENIeH B MUPOBOI1 SHEpreTndyeckuii OanaHc.

1.4. OcHoBHbIe HampaBJIeHUS] M CHOCOOBbI NOBBbILIEHUSA 3HepProd3g¢eKTUBHOCTH
TeXHOJIOTUIl HepTenepepadoTKH.

OnTuMuzanusi KadyecTBa MOTOPHBIX TOIUIMB M CTPYKTypa HedTenepepadaTbIBarOImnX
3aBogoB (HII3). MeToasl TepMOIUHAMUYECKOTO W SKOHOMHUYECKOTO aHanu3a 3(h(HEeKTUBHOCTU
HII3 u Hedrexumuueckux 3aBonoB. OpraHM3allMOHHO-CTPYKTYpPHBIE M TEXHOJOTHUYECKHUE
crocoObl moBeleHus 3Heprodp¢pextuBHocty HII3. KomOuHupoBaHHE TEXHOIOIMUYECKHX
polLeccoB U ycraHoBok Ha HII3.

Mopnyas 2. Cioco0bl MOBBIIECHUS JHEPro3d(PPeKTHBHOCTH. JHEPreTHYCCKHUI ayAuT.

2.1. Cucrembl 3HeproodecneyeHusi ¥ crnoco0bl MOBbIIIEHUS] IHEProd(pPeKTHBHOCTH
Ha He(TenepepadaTHIBAKIIMX NMPEANPUITHX.

TonnuBHO-?HEpreTHUeCKUe  pecypchl, O0OpyJOBaHME U YCTAHOBKHM  CHUCTEM
sHeproodecnieuenuss HII3. Buasl reHepupyemblx SHEproHocuTeNedl M METONbl yNpaBJIEHUS
sHepropecypcamu HII3.

OcHoBHbIe ~ crniocoObl  moBblieHUss  sHeproaddexruBHoctn  HII3.  Croco6sr
PaLMOHATILHOTO HCIIOJIb30BAaHUs BTOPUYHBIX 3Hepropecypcos Ha HII3.

2.2. CoBpeMeHHbIe HaWJIy4lllde MPaKTH4YeCKHe 3JHepropecypcoddpekruBHbie
MeTo/bl JHeproodecneyeHus1 HeprenepepadaTbLIBAOIIMX NPeNPUSATHH.

OOm1ast XapakTepUCTUKA STAIOHHBIX (HOPMATUBHBIX) 10KyMeHTOB EBporneiickoro Coro3a
M0 HAaWJy4lIUM JIOCTYMHBIM METOJaM OOeCTHedeHHsl dHepreTudeckor 3ddexTuBHOCTH
IIPOMBIIIIEHHBIX TPOU3BOJICTB.

CoBpeMeHHbIE ~ METOABl  MOBBILIEHUS  DHEPropecypcodPPEKTUBHOCTH  CHCTEM
sHeproobecneyenus. Kiaccupukanuss MeTOIOB MOBBIIIEHUS SHEProdPpPeKTUBHOCTH CUCTEM
sHeproobecrieueHns u yrpasieHus sHeproooecnedennem HII3. Vicnmonb3oBaHue 3KOIOTHYECKA
YHUCTBIX BHUJOB TOIUIMBA. MeTOAbl MOBBIIIEHUS A(PPEKTUBHOCTH 3HEPrOreHepUpPYIOIIEro
obopymoBanus. JKojgoruuecku A(P(PEeKTUBHBIE YCTAaHOBKM KOMOWHHUPOBAHHOTO IMPOU3BOJICTBA
DHEPIHH.

2.3. MeToauKa OpraHu3alMy SJHEPreTHYECKOro ayAuTa XUMHYECKUX NPOU3BOACTB U
npeanpusaTuid. OO0mMe MOM0KEHHUS] JHEPreTHYeCcKOoro ayauTa  NPOMBINLICHHBIX
npeanpusATH.
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CuctemMHBIA aHAJIU3 CTPYKTYPBI, 00BEMOB U peKUMOB moTpedsienuss TOP u BeipaboTKH
BOP. XapakTepuCTHKH TOJCUCTEM TEIUIOCHAOKEHUS U HHEPreTHYECKOro KOMILIEKCa.
JlokyMeHTanbHbII aHau3 MPOEKTHBIX u JKCILTyaTal[MOHHBIX nokaszarenen
9HEProd(PPEeKTUBHOCTH IHEPTETUUECKOTO U TETFIOTEXHOJIOTHIECKOT0 000py10BaHHUS.

HNucTpymenTanpHblid  aHau3 3 @dexkTuBHOCTH  Hcnodb3oBaHus TOP.  TommuBHO-
sHepreTuueckuii Oamanc. Pa3paboTka sHeprocOeperaromiux MEpONPHUSATHHA IO MOBBIIICHUIO
3(PEKTUBHOCTH UCTIONB30BaHUSI ¥ SKOHOMUM TIP.

2.4. MeToanka HOPMHPOBAHMS JHEPronoTpedIeHUs Ha NPenPUsITHSIX.

OOmiasi xapakTepucTHKa METOJIMKH HOPMHUpOBaHUs 3HepronorpebneHus. lIpoexTHsbie,

HOPMAaTHUBHBIC u (I)aKTI/I'-IeCKI/Ie ImoxKasaTein 3Hepr0HOTp€6HCHI/ISI TEXHOJIOTUYCCKUMHU
YCTaHOBKaMH. Hopmanu3oBaHHBIIT ~ 3HEPro-TeXHOJIOTWYECKH  OaiaHc. [Torenmman
9G(HEeKTUBHOCTH  JHEPronoTpPeONieHUsT W TEXHUKO-DKOHOMHUYECKOe  OOOCHOBaHHME  €ro

HpaKTquCKOfI peain3anuu. I/IH(bOpMaI_[I/IOHHO-aHaJ'II/ITI/ILIeCKaH MOACIb CUCTCMHOI'O aHaJn3a M
HOPMHPOBAHUSA B SHECPIETUICCKOM KOMILICKCE MPECATIPHUATHUA.

2.5. CoBpemeHHble TPoOJeMbl oOOecriedyeHUs TJI00AJBLHOM JHEPreTHYECKOu
0€30MacHOCTH.

[lonsitTne  SHepreTMdyeckod  OE30MACHOCTH  KAaK  KOMIUIEKCHOW  COBOKYITHOCTH
MOJIMTUYECKOW 3HEProde30macHOCTH, SKOHOMHUYECKOW 3HEProde30macHOCTH U TEXHOTEHHOU
sHeprobe3zonacHoctd.  CymHOCTh  mpobnembl  sHeprodezomacHoctu.  KOpuamdeckwid,
TEXHUYECKUI 5 MOJIUTUYECKU I aCIIEKTBI obecrieueHus 9HEProOe30MacHOCTb.

DOHeprobe3onacHocTh EBpocoroza u HanMoHanbHble uHTepechl Poccun. Crparernueckue
HANpaBJICHUS TOBBIIICHUSI YHEProOE30MAaCHOCTH: YHEPropecypcodPPeKTHBHOE HKOIOTHUECKU
0e30MmacHOe UCIHOJB30BAaHUE HHEPrUH; YCKOPEHHBIE POCT MPEAJIOKEHUH KOMMEPUECKHUX
3pPEKTUBHBIX  JHEPrOPECYpcOB M  YBEIMYCHHE HMHBECTUIMH B  HHEProcOEpeKeHHE;
UCIIONIb30BaHUE Pa3HOOOPa3HBIX BHUAOB DHEPrOHOCHUTENCH (pacliupeHHe WCHOIb30BaHUS
IPUPOJHOTO Ta3a; Pa3BUTHE HKOJIOIMUYECKH O€30IIaCHBIX TEXHOJOTHI HCIIOJIb30BAHUS YIIIS,
YCKOPEHHOE Pa3BUTHE aTOMHOMN YHEPreTUKH M BO30OHOBIISIEMBIX (AJIbTEPHATUBHBIX ) NICTOYHHUKOB
SHEpPruM; 3aMelleHUuEe HEe(PTIHBIX MOTOPHBIX TOIJIUB Ha TPAHCIIOPTE; 3aMEHAa TPaJAULIMOHHBIX
BHJIOB TOIUIMB HAa COBPEMEHHBIE BUJIbI SJHEPTOHOCUTENEN: a3 ¥ Yrojb Ha CHHTETUYECKOE KUIKOE
TOIINBO, aTOMHOM SHEPTUU Ha BOJOPOJ U JIp.); CO3JaHNE UHPPACTPYKTYphI II100aJILHOTO PhIHKA
TOTIJIMBHO-3HEPIreTUYECKUX PECYPCOB; ACLEHTpAIN3allsl S HEPTOCHAOKEHUSL.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanewm.
Bunsl yueOHoI paboTh eIMHUIIAX qacax
O01mas TPy/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonraktHas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
CamocrosiTesbaas padora (CP): 1,7 60
CaMocCTOsITENbHOE N3YUEHUE PA3AETIOB TUCIUILIMHBI 17 59,8
KonTtakTHas camocrositenbHas pabora ’ 0,2
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH
B 3auetnbix | B actponoMm.
Bunpr yue6HOM paboThI €IMHULIAX yacax
O0mas TPy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
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Konrakthas patdora (KP): 1,3 36

Jlexuunu (Jlek) 0,4 12
[Tpaktrueckue 3ansatus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsITEIbHOE U3YUYEHUE PA3/IETIO0B IUCHUIIIMHbI 17 44,85
KoHTtakTHas camoctosTenbHas pabora ' 0,15
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTanuA padoyeil nporpamMMspl JUCHUILIMHBI « KOHTpOJ/LUIMHT
IHepropecypcocoepexenus B nensx nocrasox» (b1.B.J1B.12.2)

1. Heap AUCHUNIUHBI - (DOPMHPOBAHHE TEOPETUUECKUX 3HAHUN U TPAKTHUECKUX
HABBIKOB B OOJIACTH OLEHKU U TOBBIMIEHUS 3((HEKTUBHOCTH YIPABICHHUS IEMSAMHU MOCTaBOK
MyTeM MPUMEHEHUSI COBPEMEHHBIX METO0B KOHTPOJUIUHTA JIOTUCTUYECKUX CUCTEM.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0Y4YAKIIMIiCSE 1O MporpamMmme
0akajaBpHUaTa q0JIKeH:

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

- CITOCOOHOCTHIO AHATTM3UPOBATH TEXHOJIOTHYECKUN MTPOIECC KaK 00BEKT YIIPaBICHHUS
(I1K - 9);

—CIOCOOHOCTBIO PUMEHSATHh COBPEMEHHBIE METOIbI MCCIICIOBAHUS TEXHOJIOTHYECKUX
MIPOIIECCOB U MPUPOJIHBIX CPEM, UCTIOIB30BATh KOMITBIOTEPHBIE CPEJCTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3HaTh:

— OCHOBHBI€ IIPUHLHUIIBI 1 METOJI0JIOTHIO YIIPABIICHUS JIOTHCTHYECKUMU
CHUCTEMaMU;

— THUIIBI JJOTUCTUYECKUX CTPATETH;

— CBSI3b KOPIIOPATUBHOM M JIOTUCTUYECKON CTPaTEruit;

— OpPTraHU3AIHIO CITY>KOBI JOTUCTHKHU Ha MPEATNPUSATHY;

— CPaBHUTEJBHYIO XapaKTEPUCTUKY OCHOBHBIX TUIIOB OPTraHU3AIMOHHBIX
CTPYKTYp CIIykO JTOTHCTHUKHU;

— METOoAbl W TPUMEPhl pacyeTa OCHOBHBIX KIIOYEBBIX IOKa3aTesei

MPOU3BOTUTENLHOCTH CITYKO JTOTUCTHKY;

— 3a7]a4¥ KOHTPOJUIMHTA JIOTUCTUYECKOU eI TEIbHOCTH;

— OCHOBHBIE OTUETHBIE (DOPMBI OLIEHKH PE3YIBTATOB JTOTUCTHUECKON
JEATEIbHOCTH KOMITaHUU.

Ymern:
— OCYILIECTBIIATH BBIOOP JIOTHCTUYECKON CTPaTeTuu (PUPMBI;
— IPOBOJIUTH OLIEHKY BJIMSHUS JIOTUCTUKU HA 3PPEKTUBHOCTH OM3HECA KOMITAHUMY;
— pa3pabaTbIBaTh CTPATETMUECKUN TUTAH JTOTUCTHUKH;
— pa3pabaThiBaTh cucTeMy cbamancupoBaHHBIX mokazareneit u KPI mo moructuxe
OpTraHH3aIny;
— MNPUMCHATH THUIIOBBIC MPOrpaMMbl U MCTOAWKH MPOBECACHHA JTOTHUCTUYCCKOI'O
ayquTa;

— TMPOBOJIUTH aHaNu3 APQPEKTUBHOCTH JIOTUCTHUECKON JI€ATEIbHOCTH 10
MOJIpa3/IeNIeHUsIM CITYKObI IOTUCTUKY HA OCHOBE MPOBEACHUS 00CTIET0BaHUS.
Baagern:
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- CIIOCOOHOCTBIO  OIEHUBATh BO3ACHCTBHE MaKpPOSKOHOMHYECKOM Cpelbl Ha
(YHKIMOHUPOBAHUE OPraHU3alMii M OPraHoB TIOCYAApPCTBEHHOTO M MYHHIIMIIATBHOTO
YIPABJICHHUS;

-YyMEHUEM IPOBOJUTH AYJUT YEJIIOBEYECKUX PECYpPCOB M OCYILECTBIATH JAMATHOCTUKY
OpraHU3alMOHHON KYJIbTYphI

- HaBBIKAMU COCTaBIICHHsS (DUHAHCOBOM OTYETHOCTHM M OCO3HAHHE BIIMSHUS PA3THMYHBIX
METOJIOB M crnoco00oB (HUHAHCOBOrO Yydera Ha (PUHAHCOBBIE pPE3YJIbTAThl JEATEILHOCTU
OpraHu3aluy;

- CIOCOOHOCTBIO aHANIM3UPOBATh (PMHAHCOBYIO OTYETHOCTh U MPUHUMATH 0OOCHOBAHHBIE
WHBECTUILIMOHHBIC, KPEAUTHBIC U (PMHAHCOBBIC PEILICHMS;

- CIIOCOOHOCTHIO OLIeHUBATh 3 (HEKTUBHOCTH UCIIOIB30BAHUS PA3IIUYHBIX CHCTEM yueTa U
pacripesielieHusl  3aTpar; MMETh HaBBIKM KaJbKYJIMPOBAaHUS W aHaIW3a Cce0ecTOMMOCTH
OPOAYKIMH U CHOCOOHOCTh MPUHUMATh OOOCHOBAaHHBIC YNPABICHUECKHUE PEIICHUS Ha OCHOBE
JAHHBIX YIIPABJIEHYECKOrO YUETa.

3 Kpartkoe conep:kanue JMCIHUILIHHBI.

1. Beenenne. Metogonoruss ¥ OCHOBHBIC  INPHMHLIMINBI  yNPABJCHHUSA
JIOTHCTHYECKUMH CHCTEeMAaMH.

Metogonoruss ¥ OCHOBHBIE TIPUHLUIBI YINPABICHUS B JIOTUCTUYECKUX CHCTEMAaXx.
AJMUHUCTPUPOBAHNE JIOTUCTMUYECKUX cucTeM. Llenu norucrtuueckux crpateruid. Tumsl
JIOTUCTUYECKUX CTpaTerMi: MHHMMM3ALMs JIOTUCTHUECKHUX M3JEPIKEK, YIy4dlICHHE KauecTBa
JOTHCTUYECKOTO CEepBUCA, MUHUMH3AIMSA WHBECTHIWN B JIOTHCTHYECKYIO HH(PACTPYKTYpY,
jgoructudeckuit ayrcopcusr. Ilponenypa pa3paboTku goructudeckoit crpareruu GpupMel. CBs3b
KOPIIOPaTUBHOM W  JIOTUCTUYEeCKOW  crpareruii. CBA3b JIOTUCTUKM W MapKeTHHTa.
B3aumoneiictBue JIOTMCTUKHM C TPOU3BOJACTBEHHBIM, WHBECTULIMOHHBIM U (DMHAHCOBBIM
MEHEIPKMEHTOM.

2. Crparernuyeckoe INIAHUPOBaHUE JOTHCTHKH.

Crparerndyeckuii  mjgaH  JIOTUCTHKU.  ba3oBble  KOMIIOHEHTBl  CTPATErHMYECKOro
IUTAHUPOBAHMSL: KOH(MUTYpaLUs JOrMCTHYECKOM CeTH, OpraHU3alliOHHas CTPYKTypa yIpaBJIeHUs
JIOTUCTUKOM, MEX(PYHKIMOHAIbHAsI W MEXKOPraHU3allMOHHAsl JIOTUCTHYECKas KOOpAMHALIMS,
cucTeMa KOHTPOJIJIMHTa, HH(GOPMAIlMOHHAS TIOJ/IEPKKA.

BnusiHue norucTuyeckoil neATeNbHOCTHM Ha TMOBBINIEHHE SHEProdh@PexTUBHOCTH Lenein
IIOCTaBOK.

3. Opranusanus cJy:k0bl JOTHCTUKH HA NPeANPUSTHH.

OpranuzanvoHHbIE CTPYKTYpBl JIOTUCTHUECKHX cHcTeM. DyHKIUU JIOTHCTUYECKOTO
aAMUHMCTpUpoBaHus. [IpuHIMN HEeHTpanu3auuu/JeneHTpadu3alud  1Ipu  GOPMUPOBAHUU
JIOTUCTUYECKUX OpPTraHU3alMOHHBIX CTPYKTYp. [IpoGiiema obecrnieueHuss Mex(yHKIIMOHAIBHON
JIOTUCTUYECKOM KOOpAMHAUMU. BuIbl OpraHu3allMOHHBIX CTPYKTYp H  00JacTh HX
VCIIOJIb30BaHUs: CPABHUTEIIbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB OPTaHU3ALIMOHHBIX CTPYKTYD
CIIy)XO JIOTMCTUKH: JIMHEHHO-(DYHKIMOHAJIBHBIX, JWBU3MOHAJIbHBIX, MAaTPUUYHBIX, MPOEKTHO-
(IpOLIECCHO-) OPHUEHTHUPOBAHHBIX. THUMOBbIE (YHKIMH MEHEIKepOB-IorucToB. OTpacieBbie
OCOOEHHOCTH TOJIMTHUKU  YIPABJICHUS IEPCOHANA, OCYLIECTBISIOMIErO  JIOTMCTHYECKUIN
MEHEKMEHT. MeToapl ynpaBieHHUs] NepcoHaIoM. DakTopbl MOBBILEHUS M PALMOHAIBHOTO
MCIIOJIb30BaHUs TPYA0BOTO MOTEHIMANA JOTUCTHUECKON CUCTEMBI.

4. Cucrema cOa1aHCHPOBAHHBIX NOKa3aTeJieil Joructuku ¢gupmbl. Kirodesbie
nokasareju npoussoaurenbHocTu (KPI) mo sorucruke ¢pupmsel. Mogenb crparerun4eckoi
npuosM. Meroasl n npuMepsl pacdera ocHOBHBIX KPI ciry:k0 1ormcrukm.

Crpaterndeckuil 1iaH JIOTUCTUKUA QUPMBI: OCHOBHBIE pa3ienbl. [IpruMepsl TorucTuyeckux
ctpateruil. @okycupoBaHue Ha OaynaHce «3aTpaThl/ypoBeHb OOCITY)KMBaHUS» MpPU pa3paboOTKe
JIOTUCTHYECKON cTpaTteruu. Mopens crpaterndyeckoil mpuObuin. COalaHCUpOBaHHas cUcTeMa
nokazareneil (CCII) noructuku GupMmbl: 1enu, 3a1auu, UepapXus MOCTPOCHUS, MEPCIEKTUBBL.
Cucrema KPI: cocrtaB, criocoOsl pacuera, cioxHOCTU onpezeneHus. [IpobieMsl yctaHOBIEHUS
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CTaH/IapTOB KPI JOTUCTUKH Ha OCHOBE MPOLETYPbI OCHUYMapKHUHTA.
[TpoexkTupoBaHue/pEUHKUHUPUHT JIOTUCTHUECKON ceTtu. MpeHTudukamuss TOTUCTHYECKHX
Ou3Hec-npoieccoB. TUIBI OPraHU3AIMOHHBIX CTPYKTYP YIPaBIIEHUS JIOTUCTUKONW B KOMITAHUSX:
MPUMEPBI, TOCTOMHCTBA M HEMOCTATKH. [IpobiemMa MOTHBAIMU TEPCOHANIA CIYX O JIOTUCTUKH.
Cxema 1 3a1auu Ipolecca KOHTPOJUIMHTA JIOTUCTUKH.

5. TakTu4eckoe u ONepaTuBHOE IVIAHMPOBAHUE B JIOTMCTHKE KAK HHCTPYMEHT
yIIpaBJIeHHS JHepropecypcocoéepekeHuem.

TakTu4eckue M ONepaTHBHBIC IETU JIOTUCTHYECKOTO MEHeIkMeHTa (upmbl. Pa3zpaborka
TaKTUYECKOTO M ONepaTuBHOro IuiaHa. CucremMa IUIaHOBBIX IMokaszaTtenel. [lmaHupoBanue
BBITIOJTHEHMS KJIFOUEBBIX W TIOJICPKUBAIOIIUX JIOTUCTHYECKUX (yHKnmii. KopmopartuBHbie
WH(OPMALIMOHHBIE CHCTEMbl M MPOTPaMMHBIE CpEICTBAa MOAJIEPKKH JIOTUCTHYECKOTO
IJIAaHUPOBaHUA.  VIHTErpupOBaHHOE  JIOTHCTUYECKOE  IUIAHUPOBAHME M OpraHu3auus
B3aMMOJICHCTBUS CITY>KObI JIOTUCTUKU C APYTUMHU MOAPA3AEICHUAMUA (PUPMBL. DTarbl U METO/bI
TUTAHUPOBAHMS TAKTUYECKHUX U ONEPATUBHBIX Mokaszaresneil. OmneHka kayecTBa U ) PeKTUBHOCTH
IIJIAHUPOBAHUSL.

6. BeHUYMAPKHHT B JIOTHCTHKE.

[TonsitTe u cymHOCTh OeHUMapkeTHHra. YcTaHoBieHue crangaptoB KPI u mpobrema
Oocrumapkunra. [Iponenypa 6enumapkunara B joructuke. OCHOBHBIC OTYETHBIC (POPMBI OIIEHKH
pe3ylbTaTOB  JIOTUCTUYECKOM  JIEATEIbHOCTH  KOMIIAHMM. Y CTAaHOBJIEHUE  CTaHJApTOB
noructuueckux KPI Ha ocHOBe ucnonp3oBaHus OeHuMapkuHra. MHTErpwpoBaHHAs IO ILETH
MOCTaBOK CHCTEMa YIpaBIeHHUS TOBapHbIMU 3amacamu. [IpoGiema BbIOOpa MHGOPMAIMOHHON
MOJJICPKKHA JIOTUCTUKHA. XapakTepUCTHKA Moayieill (KOoHTypoB) «Jlorucrtuka» Ha mpumepax
3apyOeKHBIX U OTEUECTBEHHBIX KOPIOPATUBHBIX HHPOPMAIIMOHHBIX cucTeM. MHbopManmonHnbie
CHCTEMBI MOJICPKKHU IPUHATHS ONTUMU3ALUOHHBIX PEIICHUIN B JIOTUCTHUKE.

7. IlpoBeneHue IKCNEPTU3DI JIOTHCTUKY KOMIIAHUU — BHEIIIHUH ayJIuT.

3amaun ¥ cxemMa KOHTPOJUIMHTA JIOTHCTUYCCKOW NesATeIbHOCTH. AHAN3 () (HEKTHBHOCTH
JIOTUCTHYECKOH NIeATEIHHOCTH IO MOAPA3ACICHUSM CIIYKOBI JIOTHCTUKH HAa OCHOBE MPOBEICHUS
obcinenoBanusi. OcHOBHBIE (OPMBI ydeTa W KOHTPOJS PE3YJIbTATOB JIOTUCTHYCCKON
JIeATEeIbHOCTH KoMnaHuu. CucTeMa MOHUTOPHUHTA BBITTOJIHEHUS JIOTUCTUYECKOTO TIJIaHa.

8. TumoBble MPOrpaMMbl U METOIMKH MPOBEIEHHUS JTOTUCTHYECKOTO0 aAyAUTA.

IIpoBOAUTE 3KCIEPTHU3BI U ayIUTa JIOTUCTUYECKON IEATEIIbHOCTH, NMPOTHO3UPOBAHUE U
ompeneseHne TOTPEOHOCTH KOMITAHWHM B TIOBBIIICHUU KBaTW(HUKAIMKA TIEPCOHANA CIIYKObI
JIOTUCTHKH, ompeneneHne 3()(PEeKTUBHBIX MyTell COBEPUICHCTBOBAHMS CTPYKTYphl U OuW3HeEc-
MPOLECCOB JIOTUCTUKHU.

9. Anaamu3 3()GeKTUBHOCTH JIOTHCTHYECKOMH AeATeTbHOCTH.

TlokazaTrenu JIOTUCTHUECKOM  JeITenbHOCTU. lloHSATHE CHCTEMBI IIOKa3aTelIeH.
TpebGoBanusi, MpenbsBIsSeMble K IOKa3aTelasiM B CHCTeMe KOHTpOJTUHTAa. OCHOBHBIE THIIBI
cucreM nokazareneir. OCOOEHHOCTH JIOTUKO-/I€TYKTUBHBIX CUCTEM TIOKa3aTeleH.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akanem.

Bunpr yue6HOM paboTh eIUHUIIAX qacax
O0mas TPy1I0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konraktnas paoora (KP): 1,3 48
Jlextuu (JIek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTeNnbHOE U3Y9eHUE Pa3eNiOB JUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenbHas pabora ’ 0,2
Bua xoHTpoOas: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM
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B 3auetnbix | B actponom.

Bunpl yueOHoIi paboThI eAMHULIAX yacax
OO01masi TpyA0eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILJIAHY g 81
Konraktnas patdora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
[Tpaktrueckue 3ansatus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsITEIbHOE U3YUEHUE PA3/AETIO0B IUCHUIIIMHbI 17 44,85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTaNUA padoyeil MpOrpaMMbl TUCUUIJIMHBI K AHAJIN3 U CHHTE3 XUMHMKO-
TexHoyioruueckux cucrem» (b1.B./IB.13.1)

1.Henp AMCHMNIMHBI - TPUOOPETEHHE CTYJEHTAMH TEOPETHUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB B O0JIACTH aHAIM3a M CHHTE3a CIIOKHBIX XHMHKO-TEXHOJOTHYCCKHIX
cuctem (XTC), ¢ uenpio pemeHus 3a1a4 MOBBIIMICHUS pecypcodHepreTnyeckoi 3¢(HeKTUBHOCTH
MPEIPUATHA U DKOJIOTHISCKOM 0€30MaCHOCTH He(PTera30XMMHIECKOTO KOMILIEKCA.

2. B pe3yabrare wu3y4YeHMs JUCHUIUIMHBI O0y4YaKOIIMICA 1O MporpamMmme
0akajaBpHUaTa q0JIKeH:

oBJaJeTh ciaeayromuMu npogeccuonaababiMu (IIK) komnereHunusiMu:

- CIIOCOOHOCTHIO AHAIM3UPOBATH TEXHOJIOTMUYECKUH MPOIECC KaK OOBEKT YIpaBICHUS
(I1K - 9);

-TOTOBHOCTBIO  M3y4yaTh  HAyYHO-TEXHUYECKYI0  HH(POpMAILUIO,  aHAJIMU3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

-CIIOCOOHOCTBIO TPUMEHSITH COBPEMEHHBIE METOJBl HCCIEAOBAHUS TEXHOJIOTHYECKUX
MpOLIECCOB U MNPUPOJHBIX Cpel, UCIOJIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienosareabekoit padore (I1K-14);

3HaTh:

— OCHOBHBIE TOHATUS TEOPUU MATEMATHUYECKOTO MOJECTUPOBAHUS, aHAM3a W CHHTE3a
ONTUMATBHBIX XUMHUKO-TeXHOJoTHYecKuX cucteM (XTC);

— IPUHITUIIBI MATEMATHYECKOTO MOJISTUPOBAHMS U aHaIn3a CIOKHBIX X TC;

— CYIIHOCTh OCHOBHBIX CBOWCTB U XapakTepuctuk XTC (HamexHOCTH, 0€30TKa3HOCTH H
PEMOHTOTIPUTOAHOCTH, paboToCOCOOHOCTH, 0€30MacHOCTH, YyBCTBUTEIHHOCTH,
MOMEXO03alIUIIEHHOCTH, YCTOWYUBOCTH, YIIPABISIEMOCTH, SIMEPIKEHTHOCTH);

— KJ1accu(UKaIunio, OOIIYIO MOCTAHOBKY U MIPUHIUIIBI PEIIEHUS OCHOBHBIX 3a/1a4u aHAJIN3a
XTC,;

—  KJaccU(HKaIUIO HCXOJIHBIX 3a1a4 CUHTE3a (130) ONTHUMAJIBHBIX
pecypcosneprocOeperatonux XTC  (comepkarenbHble IOCTAHOBKH 3a/ady  CTPYKTYpPHO-
napaMeTpuueckoro u crpykrypHoro cunreza XTC);

— Kmaccuukanyo W OOLIyI XapaKTepUCTHUKY MPHUHIIUIOB CHUHTE3a ONTUMAJIbHBIX
pecypcodHeprocoeperaronmx XTC (1IeKOMMO3UITHOHHO-TIONCKOBOTO, 3BPUCTUYECKO-
JIEKOMITO3UIIMOHHOT0, 3BOIIOLIMOHHOTO U UHTETPaIbHO-TUIIOTETUYECKOTO;

— Omepamnu yIopsSA0YEHHOTO OTrPAaHMYEHHOTO IIOMCKAa PEIMIeHWH WCXOMHBIX 3a/1a4
cuHTe3a pecypcosneprocoeperaromux XTC Ha nepeBe BapUaHTOB PEIICHUH ¢ UCTIOIB30BaHUEM
WJIeW MePCIEKTUBHO-OTCEKAOIIEH TEKOMITO3HUIIMU U METO/Ia «BETBEH U TPaHUILD;
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— JEKOMITO3UIIMOHHBIE METOJbI CHHTe3a pecypcodneprocoeperaronmx XTC, koTopbie
MO3BOJISIIOT  MPOEKTUPOBATh TEXHOJIOTMUYECKUE CXEMbl BBICOKOHAJEKHBIX IKOJOTUYECKU
0e30MacHbIX MPOU3BOJCTB C ONTUMAJIbHBIMH YAEIbHBIMU PACXOJAMHU CBHIPBS, TOIUIMBA, SHEPTUU
Y KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Ymers:

— paboTaThb B KayecTBE IIOJIb30BATENsl MEPCOHATBHOTO KOMIIBIOTEPA, HCIOJIB30BAThH
MaTeMaTHYeCKHe MaKeThl 001ero Ha3HayeHUs ISl pelleHus 3a1a4 aHanu3a u cunresa XT1C;

— COCTaBJISITh CUCTEMbl YPaBHEHUI MaTepualbHO-TEIUIOBBIX OanaHcoB cioxHbIX XTC u
BBISIBJIATh TEXHOJIOTMYECKYIO M1 MATEMAaTUYECKYIO0 KOPPEKTHOCTh IOCTAHOBKHY YKa3aHHOMW 3a/1a4u;

— cTpouTh Tononorndeckue mojenu X TC (MMOTOKOBEIE, CHTHAIBHBIE M HHPOPMAIIUOHHBIE
rpadmi);

— MPOBOJIUTH AHAIIU3 TEXHOJIOTHUECKUX PEXKUMOB (QYHKIIMOHHPOBaHUS cloKHBIX XTC ¢
LEJIbIO BBISBJICHUS M YyCTPAHEHUSI HCTOYHUKOB ITOTEPH ChIPbs, TOIUIMBA U SHEPTUU B CUCTEME IS
pa3paboTKu HaydHO OOOCHOBAHHBIX TEXHOJOTUYCCKUX W HHKEHEPHO-TEXHUYECKUX PEIICHHUH O
MOBBIIICHUIO 3()(HEKTUBHOCTH XMMHYECKHUX MPOU3BOJICTB C MPUMEHEHUEM PA3IMYHBIX KIIACCOB
Tonojornueckux mozaeier XTC;

— pa3pabaTbiBaTh HAy4YHO OOOCHOBaHHbBIC ANbTEPHATHUBHBIC BAPHAHTHI TEXHOJIOTUYECKOM
cxembl XTC;

— COCTaBJISITh CUCTEMBI YPaBHEHHI MaTEepHUaIbHO-TOTIMBHOTO O6anaHca cinoxkHbix XTC

— BBIIBJISITh U QHAIM3UPOBATh MPUYUH TOTEPH CHIPbs, MAaTEPUAIBHBIX U TOIUIMBHO-
SHEPreTUYEeCKHX pPecypcoB Ha JCMCTBYIOUIMX MPOU3BOJCTBAX HE(PTEra30XUMHYECKOTO
komiuiekca (HI'XK)

— TIUIAHUpPOBaThb U  TMPOBOAUTH  oOcCienoBaHHE SHEpPropecypcodPPeKTUuBHOCTH
nerctByromux npousBoactse HI' XK.

Baagern:

— METOJI0JIOTHEN CUCTEMHOI0 NoAX0/a K ucciaenosanuo XTC;

— MPUHIMIIAMUA Pa3padOTKU MaTeMaTUYeCKUX MoJenel (B TOM YHMCIe TOMOJIOTUYECKHUX,
wiu rpado) crnoxHbx XTC;

— TOMOJOTrHYecKMMH MmetojgamMu aHanu3za XTC ¢ HCIOoJIb30BaHMEM MaTepUATIbHO-
MOTOKOBBIX U NTAPAMETPUUECKHUX MOTOKOBBIX I'PadoB;

—IEKOMITO3UIIMOHHO-?BPUCTUYECKUMHU METOJaMH CHHTE3a YHEPropecypco-coeperarmmumx
XTC;

—MeTOoAaMH1 aHaiau3a 3¢ ekTUBHOCTH (GYHKIIMOHUPOBAHUS XUMUYECKUX,
He(pTeXUMHUUECKNX U OMOXUMHUUYECKUX ITPOU3BO/ICTB.

3 Kparkoe coaep:kanue TUCHUILINHBI.

BBenenue. OCHOBHBIC TIOHATHSI MAaTEMAaTHUYECKOTO MOJEIMPOBAHUS, aHAIM3a U CHHTE3a
xuMHuKo-TexHomoruueckux cuctem (XTC). OOmas xapaktepuctuka XTC kak 0OBEKTOB
uccienoBanuss u mnpoektupoBaHus. Kmaccudukanuu tumoB XTC. Tumbl TEXHOJOTHYECKHUX
cesa3eil B XTC. HempepsiBHbIE, HENPEPHIBHO-UUKIMYECKUE, HENPEPHIBHO-TIEPHUOJUYECKUE U
nepuoanueckue XTC. Bunel kputepue s¢pdextuBHoctn XTC. Kparkas xapakrepucThka
ocHoBHBIX cBoiicTB XTC. Knaccudukanus moaeneit XTC.

Mopayas 1. [IpyHUMIIBI MATEMaTHYECKOT0 MoJeupoBanns U aHaiau3za XTC

1.1. IpuHUMNBI MaTeMATHYECKOT0 ModeTupoBanHus u anaauza XTC.

OO6mmit BUI onepaTopHO-CUMBOJIMYecKor MateMatnaeckoir mogenu X TC. [ToctanoBka u
NpUHIUIBI pemieHus 3anad aHanu3a XTC. 3agaun aHanu3a TexHuyeckux pexkumoB XTC kak
3a/1auu pacuera MaTepuanbHO-TerIoBbXx OamancoB XTC. Onpenenenue crenern cBo6o 161 XTC.
brnounas MeroaMka COCTaBIEHUS CHCTEM YpaBHEHHH MaTepUalbHO-TOIUTMBHBIX OajlaHCOB
cinoxkubix cucteM XTC. Kparkas xapakTepUCTHKa BBIYUCIUTEIBHBIX METOJOB W aJTOPUTMOB
pelleHrss MHOTOMEPHBIX Pa3peKEHHBIX CHUCTEM YpPaBHEHHH MaTepHalbHO-THUIIOBBIX OalaHCOB
cnoxubix XTC

1.2. IlpyHUMOBI MOCTPOEHUS W NPHUMEHEHHs] TOMOJIOTHYecKHX Moaeneii (rpagos)
XTC.
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Knaccudukanuss n HazHaueHue Ttomonorudeckux mogeneit XTC, mpumeHseMbIX it
pelieHus: 3aad MaTeMaTHUYeCKOro MOJEIMPOBaHUsA, aHainu3a ontumusanuu v cuHTeza XTC.
Knaccudukanmuss tomosmorumueckux wmozenei (rpados) XTC. OOmas xapakTepucTuka u
METOJIMKAa  TOCTpPOeHUs  Tomojorumueckumx  moxenedr  (rpagoB) XTC. Ilotokoseble,
UH(POPMALIMOHHO-TIOTOKOBbIE U curHaibHble Tpagsl  XTC. Mertoauka npuUMEHEHUs
tornosiornyeckux mozeneit (rpagos) XTC misg pemieHns MpakKTUYECKUX 3334 aHaIM3a U CHHTE3a
pecypcosneprocoeperaromux XTC.

1.3. Tonosiornyeckue Meroabl u aaroputvmbl aHaiauza XTC ¢ npuMeHeHueM
NOTOKOBBIX U CUTHAJIBHBIX Ipag)oB

AJNTOPUTM LMKIMYECKOTO TIOTOKOBOTO Tpada COCTABICHHS CUCTEM YpaBHEHHU
MaTepuaIbHO-TEIUIOBBIX OanaHcoB ciaoxkHbIX XTC.

1.4. Tonosiornyeckue aJroOpuTMbl ONTHMHU3ALMH CTPATErHM AHAJM3A CJOKHBIX
XTC ¢ npumenennemM HHGOPMANUOHHBIX OTOKOBBIX I'pagos.

Mertoabl pemenust curHanbHbIX TrpadoB XTC. VYHuBepcambHas TONMOJOTHYECKAs
dbopmyna mis permeHus: curHaibHbIX Tpados XTC.

Mopayas 2. OnTuMajibHbIe pecypcodHeprocoeperaiye XUMHKO-TEXHOJIOTHYECKHE
CHCTEeMbI

2.1. IlpuHUUNBI CHHTE3a ONTHMAJIBHBIX PpecypcodHeprocéeperalOmiMx XHMHKO-
TEXHOJIOTHYEeCKUX CHCTEM.

3ajaya cuHTE3a ONTHUMalbHBIX pecypcosHeprocoeperatomux XTC (P-XTC) kak
MaTeMaTHuecKu HedopMaln30BaHHAs 3ajaya XuUMH4Yeckod TexHonoruu. Knaccudukanus
COJIEp)KaTeNbHBIX ~ HUCXOJHBIX  HMH)KEHEpPHO-TEXHoJlornueckux  3agad  cuHresa (M3C)
pecypcoaneprocoeperaronux XTC. CucTeMHBbI aHaIN3 OCHOBHBIX (DPU3MKO-XMMUYECKUX H
MHKEHEPHO-TEXHOJIOTMUECKUX MPEANOChUIOK U orpannyeHuil npu pemenuu NU3C.

Knaccudukanus u oOmas xapakTepucTHKa IPUHIMIIOB CUHTE3a onTUManbHbIX P-XTC:
JI€KOMIIO3ULIMOHHO-TIOMCKOBOTO, 3BPUCTUYECKO-I€KOMITO3ULIMOHHOTO, UHTETrpaJIbHO-
TUIIOTETUYECKOT0 (QITOPUTMHUYECKOT0) U IBOJIOLMOHHOTO.

[Tonsitue rpanmuHoi 3amaun cuHte3a ontuManbHoil P-XTC. CrpaTterust nepcrneKTUuBHO-
OTCEKawlIled Jexkommno3unuu MHoxectBa pemennid HM3C. Omnepanum  ynopsio4€eHHOTO
OTpaHMYEHHOr0 TIOMCKa pemeHui ucxoaHbix 3amay cuHTe3a P-XTC ¢ ucnonp3oBaHueM
JIEPEBbEB BApUAHTOB PELICHUM.

2.2. JexoMNo3uIIMOHHBIE MeTOo/bI CHHTe3a ONTHMAJILHBIX
pecypcodHeprocoeperaomux XMuMHKO-TEXHOJOTHYECKHX CHCTEM.

OO6mast XxapakTepuCcTUKa U CYHHOCTh MHOTOCTaJUHHOTO 3BPUCTHUYECKO-3BOJIIOLUOHHOTIO
METO/Ia CHHTE3a HEOJHOPOJHBIX pecypcosneprocOeperaromux XTC. Mogenu mnpeacraBieHus
3HAHUW B XMMHYECKOW TEXHOJOTUH JJisi reHepauuu cMmblciaoBbix pemenunit M3C. [Ipouenypsi
TEHEpallMy CMBICIIOBBIX pEIIEHWH 3a7ad CHHTE3a ONTUMalbHBIX HeonHopoaHbix XTC c¢
UCIIOJIb30BAHUEM JIEPEBBEB BAPHUAHTOB DEIICHMM, MOJEJIEH MpEACTABICHUS 3HAHUU U
Tonojoruveckux mouenei (rpagos) XTC.

OO6mas xapakTepucTKa UCXOIHBIX 3a1a4 cuHTe3a (M13C) onTumanbHbIX OJHOPOIHBIX P-
XTC: pexynepatuBHbIX TeriooOMeHHbIX cucteM (P-TC) u pecypcosneprocoeperaromux cucreM
pektupukauuu (P-CP) mHOrokoMnoHeHTHbIX cmeced. [loHsSTHE 3BpHCTHYECKUX MpaBUI U
rpannyHbIX 3aaa4 cuHresa (I'3C) P-TC u P-CP.

[TocranoBka M3C onNTUMaIbHBIX PEKYNEPATUBHBIX PECYpCO’IHEProcOeperaronmx
TEIIO0OMEHHBIX cucTeM. CHUCTeMHBIM aHalu3 OCHOBHBIX (PM3MKO-XUMHUECKUX U MHKEHEPHO-
TEXHOJIOTMYECKUX MPEANNOChUIOK M OTPAaHUMYEHHMM NpPH TeHepaluuu CMbICIOBBIX pemenuit U3C
ONTUMAJIBHBIX  TeII0O0OMeHHBbIX cucTteM. Kiaccudpukamus u  oOmas — XapakTepHCTHKa
JEKOMIIO3UIIMOHHBIX METOJI0B CHUHTE3a P-TC: IPaHUYHO-AEKOMITIO3UIIMOHHOTO,
JEKOMIIO3ULIMOHHO-3BPUCTHUECKOTO U TOIMOJIOrHYeckoro. CylIIHOCTb M OCHOBHBIE JTallbl
rPaHUYHO-AEKOMITIO3ULIMOHHOTO METOJla  CHHTE3a  ONTHUMAJIbHBIX  PEKyNepaTHUBHBIX
TEIIOOOMEHHBIX CUCTEM.
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[ToctanoBka N3C onTUMaNbHBIX PECYpCOIHEPTOCOEPETaAOMMNX CUCTEM PEKTH(UKAITUT
MHOTOKOMIIOHEHTHBIX cMmeceli. CHCTEMHBI aHadnu3 OCHOBHBIX (DU3HKO-XUMUYECKUX U
MHXEHEPHO-TEXHOJIOTHUYECKUX MPENOChUIOK, HCIOJNb3yeMble IPH IOUCKE pEeLIeHUH 3amay
CHHTE3a ONITUMAJIbHBIX alMKINYecKuX cucteM pektudukanuu (ACP).

Knaccudpukanus u obmas XapakTepuCTUKa [EKOMIO3UIIMOHHBIX METOJIOB CHHTE3a
ontuManbHbeix  anukimyeckux ~CP: (ACP)  nekOMIIO3MIIMOHHO-TOMOJIOTMYECKOTO U
JEKOMIIO3UIIMOHHO-3BPUCTHYECKOTO. CyIIHOCTh U OCHOBHBIE JTalbl JEKOMIIO3UIIMOHHO-
TONOJIOTMYECKOI0 METO1a CUHTE3a onTUMalIbHbIX ACP.

4. O0beM y4eOHOH JUCHUIIMHBI

Buy yueOHol paboThl B 3aueTHBIX equHunax | B akamem. dacax
O01mas Tpy10eMKOCTb JHCHUIINHBI 4 144
KonraktHas pa6ora (KP): 1,8 64
Jlexiuu (JIek) 0,9 32
[Tpaktueckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
By uTOroBoro KOHTpoOJIsi: 3K3aMeH 36
IloaroToBKa K 3K3aMeHy 1,0 35.6
KonTaktHas arrecramus 0.4
Bun yuebHoi paboThl B 3avernpix equHunax | B acTpoH. yacax

O0masi Tpy10eMKOCTb M CHUILITHHbI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmn (Jlek) 0,9 24
[TpakTnueckue 3anstus (I113) 0,9 24
CamocrositesbHasi padora (CP): 1,2 33
Bu MTOroBOr0 KOHTPOJISI: IK3aMeH 27
IloAroToBKa K 3K3aMeHy 1,0 26.7
KonTakTHas atrecramus 0.3

AHHOTaNus padoyeil NPOorpaMmal JUCHUIIMHBI «CHHTE3 ONTUMAJIBHBIX CUCTEM
pasaeseHust Xumuueckux npeanpustuiin» (b1.B.1B.13.2)

1. Heap AMCHMIVIMHBI — MPHOOpETEHHE OOYYAIOUIMMHCS TEOPETUYECKUX 3HaHUM U
MPAKTUYECKUX HABBIKOB B 0O0JAacTH CHHTE3a ONTHUMAIbHBIX OJHOPOJHBIX XHMHKO-
TEXHOJOTHYECKMX  CHCTeM  pa3/IeliecHuss MHOTOKOMITOHCHTHBIX  CMECeH  XUMHUYECKHX
MOPEINPUATHIA, ¢ 1IETBI0 PEIICHUs 3334 MOBBIIIEHUS PeCypCcodHepreTuueckoil 3¢ (HeKTUBHOCTH
MPEIPUATHA XUMHUIECKOTO KOMIUIEKCA.

2. B pe3yabrare wu3yYeHUsi AUCUMILUIMHBI O0y4Yawuuiics MO0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

oBJajeTh ciaeayommumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYCCKHHA MPOIECC KaK OOBEKT YIPaBICHHS
(IIK - 9);

-TOTOBHOCTBHIO ~ HM3ydYaTh  HAYYHO-TCXHWYECCKYI0  HH(OpPMAIMIO,  aHAIM3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienoanuii (I1K-13);

-CIIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIC METOJBI HCCIICIOBAHUS TEXHOJIOTHYCCKHX
MPOILIECCOB W TMPUPOIHBIX Cpell, HKCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4YHO-
uccienosareabckoit padore (ITK-14);

3HaTh!
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— KJ1acCU(UKAITHIO HCXOJTHBIX 3ama4 CUHTE3a (130) ONITUMAJTHHBIX
pecypcosneprodppextuBapix  XTC  (conmepkaTenbHble IMOCTAaHOBKM 3aad4  CTPYKTYPHO-
napamMeTpHIecKoro u cTpykTypHoro cuare3a X TC);

— olepalMy YHOPSAOYEHHOIO OrPaHUMYEHHOIO IIOMCKAa pELIEHUH MCXOAHBIX 3aj]ad
cuHTe3a pecypcosHeprodddexruubix XTC Ha nepeBe BapUaHTOB PELICHUH ¢ UCHOIb30BAHUEM
UeH NepcreKTUBHO-0TCEKAIOIIEH JEKOMIIO3UIIMM U METO/1a «BETBEW U I'PAaHUI;

— JIEKOMITO3UIIMOHHBIE METOAbl CHHTe3a 3HepropecypcodpdextuBHpix XTC, koropsle
MO3BOJIAIOT IIPOEKTUPOBAaTh TEXHOJOTMYECKHE CXEMbl BBICOKOHAJEKHBIX IKOJOTMYECKU
0e30I1acHbIX IPOU3BOJICTB C ONTUMAIbHBIMU YAEIbHBIMU PAacX0JlaMH ChIpbs, TOIJIMBA, SHEPTUU
Y KOHCTPYKIIMOHHBIX MaTEpUaJIOB.

YMmern:

— IPUMEHATh TPHHLUIBl CHHTE3a ONTHUMAJIbHBIX 3HepropecypcodddexruBabix XTC
(1IeKOMITO3UIIMIOHHO-TIOUCKOBOI'0,  3BPUCTHUYECKO-IEKOMIIO3UIIMOHHOIO, 3BOJIOLMOHHOTO U
MHTETPATbHO-TUTIOTETUYECKOT0) TPH pa3paboTKe HAyYHO OOOCHOBAHHBIX albTEPHATHBHBIX
BapHUaHTOB 3Hepropecypco3P(eKTUBHBIX TeXHOJOrHUecKuXx cxeMm ogHopoaHbix XTC — cuctem
pazzieneHnss MHOTOKOMIIOHEHTHBIX CMECEi;

— IPOBOJIUTH AHAIM3 TEXHOJOTMYECKUX pPexXUMOB (pyHKIuoHupoBanus XTC c¢ nenbro
BBISIBJICHUSI U YCTPAHEHUS MCTOYHHMKOB IOTEPH ChIPbs, TOILUIMBA U DHEPTUU B CUCTEME IS
pa3paboTKN Hay4YHO 0OOCHOBAHHBIX TEXHOJIOTHYECKUX U MH)KEHEPHO-TEXHUYECKUX PELICHUH 110
MOBBIIIEHUIO Y(PPEKTUBHOCTH XUMHUYECKUX TMPOU3BOJCTB C MPUMEHEHHEM DPA3JIUYHBIX KIIACCOB
Tonojoruueckux mozaeien XTC;

— BBIABJIATh U AHAJIM3UPOBATh IMPUYMHBI MOTEPH CBHIPbS, MATEPUAIbHBIX U TOILIUBHO-
JHEPreTUYECKUX PECYPCOB Ha JIEHCTBYIOIINX XUMUYECKUX IIPOU3BOJICTBAX;

Baaners:

— METOAOJIOTUEN CUCTEMHOIO MOAXOAA K PEIICHUI0 337ad CHHTE3a ONTHUMAJIbHBIX
sHepropecypcodppextuBHbIX XTC;

— IEKOMITO3ULIHOHHO-TOIIOJIOTHYECKUMU U JEKOMIIO3ULIMOHHO-3BPUCTUYECKUMHU
METOaMHU CHHTE3a CHCTEM PEKTHU(PHUKAIIMA MHOTOKOMITOHEHTHBIX CMECeii;

— MeToJiamMH aHanu3a 3QppexTuBHOCTH pyHKMoHUpoBaHus XTC.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Mooynw 1. Ocnosnvie nonamua meopuu ananusa u cunmesa XTC.

XUMHYEeCKOe MPOU3BOJCTBO — CIOKHAS XMUMUKO-TEXHOJIOTHYECKas cucTemMa. AHanu3 U
cunte3 XTC kak NO3HABAaTENbHBIE M HMHKEHEPHO-TEXHUYECKHE ONEpalUU. Buapl THUIOBBIX
texHosiorndeckux omeparopoB XTC. Tumbl TexHolormueckux cBszed B crpykrype XTC:
nocJe0BaTeNbHas; HOCJe10BaTeIbHO-00BOAHAS (Gaitmac); napajulesibHas;
IPOTUBOHAINpAaBJICHHAs; oOpaTHas (peuMKINYecKas) MO pacxojay BellecTBa, oOpaTHas IO
pacxojly SHEpruu; SHepro-TpaHchopMalmoHHasl.

Texnonornueckas ronosoruss XTC. OtoOpaskenue texHonornueckoi ronojgoruu XTC ¢
UCTOJIb30BAaHUEM TEXHOJOTHYECKUX, CTPYKTYpPHBIX, ONEPATOPHBIX U (PYHKIMOHAIBHBIX CXEM.
Knaccudukanuss XTC mo 0coOOEHHOCTSIM TEXHOJIOTHYECKOW TOTIOJIOTHH: — 110 BUIAM SJIEMEHTOB
(TEXHOJIOTHYECKUX ONEepaTopoB), BXOJAIMUX B CTpYKTypy XTC (HeoIHOpPOIHBIE U OJHOPOIHBIE
XTC); — no TumaMm TEXHOJIOTMYECKHUX CBs3el (OJHOHANpaBICHHbIE U BCTPEYHOHAIPABIICHHBIE,
WJIM KOHTYPHBIE).

Knaccudukammss moxmeneit u monarue wuaeHtugukanmu XTC. Kraccudukamms u
HazHaueHue Ttomnonoruueckux wMojeneir XTC. IlotokoBeie rpadsr XTC (MaTepuanbHble,
TEIUIOBbIE U MapaMeTPUYECKUe) U UX NMPUMEHEHHE B TEOPUM aHajIM3a U CHHTE3a ONTHUMAaJIbHBIX
sHepropecypcodpdextuBHbx XTC (OPI-XTC).

XapakTepucTuKa XHUMHKO-TEXHOJOTMYECKOW CHCTeMbl Kak OOBEKTa MCCIIEJOBAHMUS.
OneparopHo-cuMmBoanueckas matemaruueckass monenb XTC. Cocrossaue XTC. IIpoctpancTBo
cocrosamiit XTC.
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Kpurepun sddexktuBnoctn  OPD-XTC. Ilonsitue pecypcodddexkTuBHOCTH |
3K03(h(hEeKTUBHOCTH. Kpatkas XapaKTepUCTHKA Croco0oB u IIPUEMOB
pecypcaneproocoepexenus. [lonstue ManooTxonHsIx U pecypcocoeperaronmx XTC.

Mooyns 2. IIpunyunsl cunmesa onmumanvhvix IHepzopecypcoirppexmusnvix XTC.

IToctanoBka ucxomubix 3amad cuHte3a (M3C) onrtumanbabix DPD-XTC. IlpuHnmmb
cuHte3a ontuManbHelx OPDO-XTC —  1eKOMIO3MIIMOHHO-IIOMCKOBBIA,  3BPUCTUYECKO-
JICKOMITO3UIIMOHHBIM, HMHTErpajJbHO-TUIIOTETUYECKUI M SBOJIIOLMOHHBIA. 3ajgada CHHTE3a
ontumanibHeIx ODPC-XTC kak Marematndyecku HepOpMaTu30BaHHAs 3a7adya XUMHUYECKOU
texHosioruu. Knaccudukanus cogepixaTesbHbIX HCXOJHBIX HHXXEHEPHO-TEXHOJIOTHYECKUX 3a/1a4
cuare3a OPD-XTC. CucremHblii aHamM3 OCHOBHBIX (H3UKO-XMMHUYECKHX W WH)KEHEPHO-
TEXHOJOTMYECKUX MPEANOChUIOK U orpanndeHuit npu pemenuu U3C.

Mooyne 3. Jlekomno3uyuonHvie memoovbl CUHmME3A IHeEP2opecypcoIPheKmugHblx
XTC.

OOmas xapakTepucThka UCXOAHbIX 3amad cuHTe3a (M3C) onTuManbHBIX OJHOPOIHBIX
OPD-XTC: pekyneparuBHbIX OPD TemmooOMeHHBIX cucTeM W DPD cuctem pasnencHus
MHOTOKOMIOHEHTHBIX cMmecei. [loctanoBka ucxoaubix 3agau cuHre3a (M3C) onTumanbHBIX
OJTHOPOJHBIX CUCTEM Pa3JIeIeHUs] MHOTOKOMIIOHEHTHBIX CMECEH.

JIeKOMIIO3UIIMOHHBIE METOJAbl CHHTE3a ONTHMAJbHBIX 3HEpropecypco3ddekTuBHbIX
OJTHOPOJHBIX XMMHUKO-TEXHOJIOTHYECKUX cucTeM.  [loHsATHE TIpaHWYHOM 3ajaud CHHTE3a
ontumansHo DPO-XTC. lepeBo aexomnozuuuu U3C D03-XTC u nepeBo AEKOMIIO3ULIUU
MHOxkecTB pemenuid U3C OP2-XTC.

Crparerusi nepcrneKTUBHO-OTCEKAIOIIEeH JeKOMIO3UIMK MHOXxecTBa peuienuit M3C.
[IpuMeHeHHEe METOOB YIOPSIOYEHHOTO OrpaHMUYCHHOIo Iepedopa Ha JepeBe BapHaHTOB
pemenuid (JABP) mpu moucke oNTUMalbHBIX BapHaHTOB CHHTE3a TEXHOJOTMYECKHX CXEM
ONTUMAJIBHBIX 3HepropecypcodpdexTuBHbIX ogHOpoAHbIX XTC. Merton «BeTBel M TpaHUID).
Crpareruu BetBienus Ha JIBP: BosnHOBas, mydeBasi, Iyde-BOJHOBASI.

Mooynb 4. Memoodvl cunmesa onmMUMAIbHBLIX IHEP2OpecypcoIdhekmugnvix cucmem
Pexmuukayuu MHO20KOMNOHEHMHBIX cMecell.

ITocranoBka M3C onTuManbHBIX 3HEpropecypcod(P(eKTUBHBIX CHUCTEM PEKTHU(PHUKAIMU
MHOTOKOMIIOHEHTHBIX cMmeceld. CHCTEeMHBI aHaau3 OCHOBHBIX (DU3UKO-XUMUYECKHX U
WHXEHEPHO-TEXHOJIOTMYECKUX TPEANOChUIOK, HCIOJIB3YyEMBIX IIPU IIOUCKE PELICHWH 3anad
CHUHTE3a ONTUMANIbHBIX allUKINYecKuX cucteM pextuduxanuu (ACP).

Knaccudukanus u oOmas xapakTepuCTHKa JI€KOMIIO3UIIMOHHBIX METOJIOB CHHTE3a
ONTUMAJBHBIX  aUUKIM4eckux  cucreM  pektudukauuu  (ACP):  1eKOMIO3MIIMOHHO-
TOMOJIOTUYECKOTO M JEKOMIO3UIIMOHHO-IBPUCTHYECKOTrO. CyIIHOCTh M OCHOBHBIE JTallbl
JI€KOMIIO3UIIMOHHO-TOMOJIOTMYECKOI0 METO/1a CHHTE3a onTUMabHbIX ACP.

[Tonatue »sBpucTHyYeckux mpaBwil (3BpUCTUK). CyYIIHOCTH W OCHOBHBIE 3Tallbl
JEKOMIIO3UIIMOHHO-3BPUCTUUECKOT0 METOa CHTEe3a onTUMaibHbBIX ACP.

OBpPHUCTUYECKO-TEPMOJAMHAMUYECKUN METOJ CHHTe3a 3Hepropecypco3(HeKTUBHBIX
CUCTEM pEeKTU(UKAIIMY MHOTOKOMIIOHEHTHBIX CMECEW CO CBSI3aHHBIMM TEIJIOBBIMHU MOTOKAMHU.

4. O0beM yueOHO JUCUMIIJIMHBI

Buy yuebHol paboThl B 3aueTHEBIX equannax | B akamem. gacax
O01wmas TPy10eMKOCTb JHCHUIINHBI 4 144
Konrakthas pa6ora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3arstus (I13) 0,9 32
CamocrositesibHas padora (CP): 1,2 44
Buja uTOroBoro KOHTpOJIsi: IK3aMeH 36
[ToaroToBKa K SK3aMeHY 1,0 35.6
KoHTakTHas aTrecramus 0.4
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Bun yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax

O01asi TPY10€eMKOCTh U CHUTIITHHBI 4 108
Konrakthas pa6ora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[Ipaktuueckue 3ausrtus (I113) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 27
ITonroroBKa K 3K3aMEHY 1,0 26.7
KonTaktHas arrecranus 0.3

AHHOTaNus padoyeil NPOrpaMMbl JUCHUIIMHBI «YIPaBJIeHHEe HEeNsIMHU MOCTABOK
HepropecypcodpeKTHBHBIX XUMHYecKUX npeanpusaTuii» (b1.B.[1B.14.1)

1. Heap aucuumimHbl - GOPMUPOBAHUE KOHLIENTYAJIbHOTO MBIIIIEHHS IO IpodieMam
yIOpaBlIeHUs LEMSAMU TIOCTaBOK JHepropecypcodGEeKTUBHBIX XHUMHUYECKUX MPEANPHUITHH,
pa3BUTHE YMEHHUW W TMPAKTUYCCKUX HABBIKOB TPUHATHS S(PPEKTUBHBIX YIPABICHUCCKUX
pelIeHri TPy OpraHu3aIiy LeTel MOCTABOK XUMHUYECKHUX MPEIITPUSITUH.

2. B pe3yabrare wu3yyeHusi AUCUMIUVIMHBI O0y4Yalumuiics 1O MNporpamme
0akaJjiaBpUaTa J0JIKeH:

oBJIaleTh cieayrmmumMu npopeccuoHanbHbIMU (IIK) komnereHuusiMu:

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HWHGOpMAIUIO, aHAJIU3UPOBATH
OTEUCCTBEHHBIH U 3apyOCKHBII OMBIT 10 TeMaTuke uccienaoBanuii (I1K-13);

- CIIOCOOHOCTHIO MPUMEHSATH COBPEMEHHBIE METOJbI HCCIEAOBaHUS TEXHOJIOTHYECKHX
IIPOLECCOB W TPUPOJHBIX Cpell, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

3HaTh:

- KJIaccu(UKaIUIo U 00IIyI0 XapaKTePUCTUKY OCHOBHBIX CTpaTeTuil ympaBlIeHUS HENsIMU
MOCTABOK XUMHYCCKHUX TIPEIPUSTHIA;

- TPUHIMUIBI W METOJbl pa3pabOTKU H3HEPropecypcocOeperaommx 3KoJI0rHYeCcKH
0€30MaCHbIX, WIH «3EJIEHBIX), LIeTIel TOCTAaBOK XUMHUECKUX PEIIPUITUMN;

- CYIITHOCTh CIIOCOO0OB 00eCTIeUeHUsl IHEPTOPeCypcocOepekeH s B LIEMAX MOCTaBOK;

- CYHIIHOCTb METOJOJIOTUM YIpaBJIEHHWS OTHOLIICHHWSAMHU B ILENIX IOCTaBOK
SHEpropecypcocOeperaroux XuMHUECKUX TPEANPUATHI];

- CYIIHOCTb METOJIOB pa3pabOTKH MPSMBIX U OOPATHBIX LieNed MOCTaBOK XMMHUYECKHUX
PEANPUATH;

- crnocoObl 00ecrieueHnsl U MOBBIIIEHUSI SKOJIOTMYECKO 0€30MacHOCTH LIeTel MOCTaBOK
XUMHUYECKHX POU3BO/ICTB;

- O0IIYI0 XapaKTEpUCTUKY CHUCTEM KOMIIBIOTEPHOI'O aHalIM3a YHEProdKod((HEeKTUBHOCTH
OM3HEC-TIPOLIECCOB B IEMIX MOCTABOK SHEPropecypcocOeperaromx XuMHUECKUX MPEIPUSTHA.

Ymersn:

- TPUMEHATh  CTPaTerMM  JIOTUCTMYECKOTO  YIPABJICHUS  LEMSAMH  MOCTaBOK
AHEepropecypcocoOeperarox XUMHIECKUX MPEATPUATHI;

- BbIOMpaTh SKOHOMHYECKU 3(P(PEKTHBHBIE METO/ABI YIPaBIEHUS LEMSAMH MOCTAaBOK
AHEepropecypcocoOeperaronfx XUMHIECKUX MPeATNPUATHI;

- BBIOMpATh pPAlMOHAIBHBIX MOCTABIIMKOB Joructudeckux ycayr B LI Ha ocHoBe
WCITOJI30BAaHUS BHEITHUX PECYPCOB («ayTCOPCUHTY);

- dbopMynupoBath MOCTAHOBKY 3a1a4 ONITUMU3AINU noKasaresneu
sHepropecypcodpHEeKTUBHOCTH Lenel MOCTaBOK MPUMEHSIEMONM NPOAYKLIHUU XUMHYECKHX
PEANPUATHH;

172




Baapers:

- METOJIOJIOTHEN «IOJICBOTO Pa3/eeHusl MPUObUINY» MPH YIPABICHUH IIETIIMU TTOCTaBOK
SHEepropecypcocOeperarux XuMU4eCcKuX MpeIIpusTHA;

- crmocobaMu, METOJAaMH M IpHUEeMaMH pa3padOTKHU PalMOHATIBHON OpraHU3alMOHHON
CTPYKTYPBI «3€JIEHBIX» LENel MOCTaBOK XUMUYECKUX NMPEANPUATUN; MUHUMU3ALUU OTXONOB B
LII; mpemoTBpamieHHss MOTEPh M CHUXKEHUS BBHIOPOCOB B IIEMSAX IIOCTABOK MPEANPHITUN
He(TEera30XuMHUECKOro KOMILIEKCa.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

Beenenue

Mopyns 1.

1.1. CoBpemeHHbIe KOHLETILUY U MTApaJUrMbl YIIPABIEHUS LENSAMH 10CTABOK.

[Ipeanochuiku BOZHUKHOBEHUSI KOHIENIUN yripaBiaeHus 1ensMu nocrtaBok (YLII); nenu
IIOCTaBOK KaK OOBEKTHl JIOTUCTUKH; pPa3BUTHE WHTETPUPOBAHHOW JIOTUCTHKM Kak (akTop
dopmupoBanus neneid noctaBok (LIII); cyOBEeKTBHI cHCTEMBI YIpPaBICHHS LEMSMH IOCTABOK;
OCHOBHBIC CTpAaTErM4YeCKHE KOHLENIMU pecypcocOepekeHus; CHUHepreTuueckuil s¢¢exr
WCIIOJI30BaHNUs IIPUHIUIIOB JOrucTUKY B Y LI

1.2. llean 1 cTpaTeruu ynpasiIeHUs LENSAMU IOCTaBOK.

OcHoBHble cyOBeKTbl U 00BEeKTHl ympasienus B LIII; opranmszaumst ctpykrypsr LI1
sHepropecypcocoeperarommx npeanpusaTiii  Hedrerazoxumuueckoro kommiaekca (HI'XK);
sTamnbl pa3paboTku ctparernyeckux nenerd YLII; kommiiekc crpaTernueckux meien («IepeBoy
neneit), kapra crtparernueckux meneit npu YLII; 3anaua ctparernueckoro ynpasiaenus LI1.

1.3. IIpo0Gaembl ONTUMAIBLHOTO CUTYALMOHHOTO YIIPABICHUS LETISIMU [TOCTABOK.

IlocranoBka 3amay ontumansHoro YIIII; Buasl KpuTepueB ONTHUMAIBHOCTH B
IIOCTAaHOBKAX 3aJ1a4 ONTHUMAJILHOIO cuTyaruoHHoro Y LI1.

Mopyns 2.

2.1. Merononorus ynpaBjieHUs OTHOLUIEHUSIMH B LIETISIX IOCTABOK.

Bunel otHomenuit B LII; sTaner npunstus pemenuit npu YIII;, xonudyecTBeHHBIE U
KaueCTBEHHbIE TIOKa3aTesIn HH(POPMaMOHHBIX TOTOKOB B YIIIT.

2.2. Buasl nokazareneit agpdextusHoctn YLII.

[Tonstue n xnaccudukanus OuszHec-nporeccoB B LII1; kimroueBbie U BCIIOMOTATENbHBIE
6usHec-npoueccs! B LI1; pyHKIIMOHANIBHAS U OpraHW3allMOHHAS MHTErpalus OU3HEC-TIPOLECCOB
cyobexktoB YIII; wunHTerpauus OuU3HEC-TPOLIECCOB BHYTPEHHEW M BHEUIHEH JIOTMCTHKWY;
meroponorus cutyanuonHoro YIIT ¢ wucnonb3oBaHueM cOaJlaHCUPOBAHHOM — CHCTEMBbI
nokazareneil sggexrtuBHoct (BSC) m xmoueBbix uHAekcoB mnpousBogutensHoctu (KPI);
OPUHIUNBL (OPMHUPOBAHUS 3HAUYEHUIN CHUCTEMbl KIIIOUEBBIX HMHJEKCOB IMPOU3BOAUTEIBHOCTH
(KPI) VYLII; B3aumocBszp cucreMbl KPI u cOanancupoBaHHON CHCTEMBI IOKazarese
spdextuBHoct (BSC); pacnpenenenue oueHok KPI nmo yposusm YIII.

2.3. Meronomnorust pa3paboTKH SHEPTrOpecypcocOeperaroinx IKOJIOTHIECKH 0€30MaCHbBIX
Henel NoCTaBOK MpeInpusTHI He(Tera30XuMHUUECKOro KOMILIEKCA.

[IppuMeHEeHHEe OCHOBHBIX IIPUHIUIIOB «3€JIE€HOM XUMHHW» U METOJOB JIOTHUCTUKH
pecypcocOepexxeHuss Ui pa3paboTKHM  OpraHU3allMOHHO-(YHKLIHMOHAJIBHOH  CTPYKTYpHI
«3enenslx» neneit nocraBok HI'XK.

IIpsimast m oOpaTHas Lenb MOCTABOK; CTpaTerusi o0ecneueHus SHepropecypcocoepexeHus
1 sKoorudeckoit 6ezomacHoctu LI1.

Mopyns 3

3.1.. OcoGeHHOCTH CTpaTeruii ympaBlieHUs EMsIMH MTOCTaBOK MPUMEHSIEMOI MPOTyKIIUU
OpENpUATHA HEPTEra30XUMHUYECKOT'0 KOMILJIKCa.

Opranmszanua LII mpumensemont npoaykuun npeanpuarnii HI'XK, mnm xumuuaeckoi
INPOAYKIMH; LeNU U 3a1aun ynpasieHus L{I1 npumensemMon XuMuueckoi NpoAyKLINHY; CYIIHOCTb
ctpareruu ynpasieHus: LI npumensemoil XxuMuueckol NpoAYKLUNHU; aKTyallbHOCTh pa3paboTKu
WHHOBAaLIMOHHBIX cTpareruii YIIII npumeHseMod XMMHUYECKOW IPOAYKLMH; AaIbTEPHATUBbI
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opranmzaruu YIII npumensemoil XWMHUUYECKOW TPOAYKIMH (BHUIBI YCIYr TOCTaBIIHUKA
npoaykuuu HI'XK, Bo3HarpaxieHue nocTaBIIMKa).

OOmasi xapakTepUCTUKA CTpaTerud JoJieBoro coOepexxenuss npubbum 1mpu Y1
npumenseMmon nponykunu HI'XK.

3.2.. OcnoBuble ctparerun YIIII npumensemoit npoaykuuu He(TEra3oXuMHYECKOTO
KOMILIEKCA.

CylHOCTh CTpaTeru JOJE€BOr0 pasliesieHuss NpuObuin Mexnay cyobekramu LI
[AapTHEPCTBO IOCTABIIMKOB; U3MEHEHUE posu 3akynok B LII; ponb nedrenbHOCTH 1O OXpaHe
OKpY’Karollel Cpefibl; BBIFOJIbl CTPATETUH «I0JIEBOI0 Pa3/eNeHusl NpuobUIN» Ul OTpeOuTels u
IIOCTABIIMKOB XMMHUYECKON MPOAYKLMHU; COKPALIEHUE OOIIMX 3aTpaT MOCTaBIIMKOB; pa3InYHbIE
BH/Ibl OTHOIIEHW NPU NOCTaBKaX XMMHUYECKON NPOAYKIIMH; METOAUKA COCTABICHUS KOHTPAKTOB
Mexay cyobektamu LII u mpakTuyeckwe HpUMEpbl HCHOJIB30BAHUS CTPATETHU «IOJEBOTO
paszneneHus OpUOBUIM» HAa NPEJUPUATHAX XMMHUYECKOM M aBTOMOOMJIECTPOUTENIbHOU
IPOMBIIIJIEHHOCTH.

CymHocth coBpemeHHbIX crpateruii YIIII: crparermm oOydenust LIl u crpaterun
npospagnocty LTI

3.3.. MeTononorus aHanu3a SKoHOMHYecKol 3 pexTuBHOCTH pemienuit mo YLIIL.

Tunbl MOCTaBIIMKOB BHEITHUX UCTOYHUKOB pecypcoB (ayrcopcunr) mpu YIIL.

Opranu3annoHHO-(PYHKIIMOHAJIbHAS CTPYKTYpa Lieneil IOoCTaBOK KaK BaXKHEHIINN (akTop
skoHOMHYEeCKH 3 dextiuBHOro YL, Tumel Momeneil meneil mMOCTaBOK, LeNeBble (YHKIUU U
kpurepuu ontuMmaiabHocTH LIIT; cocTtaBistone 3xoHOMHUYecKoro 3¢ ¢ekra u 3arpar B OLEHKE
spdexkruBaoctn pemenuid 1o YL, mokazarenun sddexkruBHoctn YIII 1o Bumam
(YHKLIMOHAJIBHON JIOTUCTUKU W HAIpPaBICHUSAM IpelnpUHUMaTeabckoi nestenpHoctd B LTI
THUIIBI TTOCTABIIIMKOB BHEITHUX UCTOYHUKOB pecypcoB (ayrcopcunr npu Y LIIT).

Knaccudukanuss BHEIIHMX MOCTAaBIIMKOB JIOTUCTUYECKUX Yciyr (ayrcopcunr): 2PLP,
3PLP u 4PLP (mocTaBmMKM JOTMCTHYECKHUX YyCIOyr 2-oM, 3-el u 4-oif ctoponsl). OlueHka
s dexTuBHOCTH ayTcopcunra mpu Y LIL

3.4. Apxutekrypa M peXHMBl (DYHKIMOHUPOBAHHS THUIOBOH (ITaJOHHOW) MOMAEIH
onepauuii B LIIT (SCOR-monenn) mis ananusa a¢pdexrnsroctu YIIII.

OtoOpakeHne OCHOBHBIX BUJOB JEATETLHOCTH W OusHec-mporieccoB B SCOR-monenn
LeNM TIOCTABOK; OIpe/eIeHue S3TaNOHHbIX Moka3aTteneil s¢dexruBHoctn LI Ha ocHOBe
KOHTPOJIbHO-3TAJIOHHOTO TeCTUpOBaHus (OeHUMapkuHra); nuddepeHnmanys OCHOBHBIX On3Hec-
npoueccoB B SCOR-mozenun 1o KaTreropusiM; BCIIOMOTATENIBHBIE CPEACTBA MOJAEIH, HX
XapaKTEPUCTHUKHU.

3.5. KommekcHas cTparerusi OpraHu3alliOHHO-9)KOHOMHUKO-IKOJIOTHYECKOTO YIIPABICHUS
«3EJIEHBIMM» LENSIMU TTOCTAaBOK IPUMEHAEMOIN XUMUYECKOW MPOYKIIMH.

B3aumocsssp ynpasienust oxpaHoit OIIC u BXJ]I ¢ ynpasnenuem «acenensivu» LII1
MIPUMEHSAEMON XMUMHYECKOM NMPOAYKIMEN; MUHUMU3AMA OTXOI0B — Ba)KHEHIIIEE HaIlpaBICHUE
nestenbHOCTH 110 oxpaHe OIIC, oxpane 3mopoBbs u BXK/I; 3aTparsl Ha OTXOIBI U CTOMMOCTH
MHHUMU3AUK 0TX040B B 111,

Baxnocts nearensHoctu no oxpane OIIC, oxpane 3mopoBba u bXK]I npu ynpasiennn
LT xumudeckoi MpoayKIMe; BeIroibl s aestenbHocTy no oxpaHe OIIC, oxpaHe 370poBbs U
BXJl or ymnpaBnenus «3eneHbiMu» LIl Xumuueckoil  NpOAYyKUMEW:  yIpaBlIeHHE
MIPOU3BOJICTBEHHBIMU OTXOJAMM; COKpAIIEHHWE MPOYUX OTXOJOB XUMHUYECKOW MPOIYKIUU;
BBITIOJIHEHHE YUYETHBIX, OTYETHBIX M OOYYaIOUMX PYKOBOJSIIMX MAaTEpUANIOB IO OXpaHe
3nopoBbs, B/ u OIIC.

4. O0beM yueOHO TUCUUIIMHBI

Buy yuebnoit paboThl B 3aueTHBIX equanniax | B akameMm. gacax
O01mas TPy10eMKOCTb JHCHUIINHBI 4 144
KonrTaktHas padora (KP): 1,3 48

174




Jlexiuu (JIek) 0,4 16
[Mpaktuyeckue 3ausatus (I13)) 0,9 32
CamocrositeanHas padora (CP): 1,7 60
W3yuenune pa3nenoB TUCIMUILUIMHBI 1,2 40
[TonroToBKa K KOHTPOJIBHBIM paboTaM 0,5 20
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 1,0 36
IToaroroBka K sK3aMeHY 35.6
KonTakTHas arrecramus 0.4
Buy yueOHol paboThI B 3aueTHbix eqununiax | B actpoH. yacax
O0mas Tpy10eMKOCTh JMCIUILTHHBI 4 108
KonTaktHas padora (KP): 1,3 36
Jlexumm (Jlek) 0,4 12
[Ipaktuueckue 3ausrtus (I113) 0,9 24
CamocrositesbHasi padora (CP): 1,7 45
W3yueHue pa3aenoB TUCHUILUIMHbI 1,2 30
IToaroToBka K KOHTPOJIBHBIM paboTam 0,5 15
Bu1 H”TOrOBOr0 KOHTPOJIS: IK3aMeH 1,0 27
[TonroroBka K 3K3aMeHy 26.7
KoHTakTHas aTrecramus 0.3

AHHOTanus padoyeil MPOorpaMmMal JTUCHUIIMHBI «CTpaTeruu ynpasJjeHus HensiMu
MOCTABOK HA NpeanpusaTuax Hedrerazoxumuueckoro kommiexkca (HI'XK)» (b1.B./IB.14.2)

1. Henp pgucummamebl - (opMupoBaHME Yy CTYACHTOB 3HAaHWA B BOIPOCAX
CTPaTEeruuecKoro yMpaBiIeHUS B JOTHMCTHMYECKHUX CHCTeMax KaK Ha YPOBHE OpraHu3anuil
Ou3Heca, Tak M Ha ME30- U MAaKpO3KOHOMHUYECKHX YPOBHSX. 3HAHUS U YMEHUS, MOJIyYEHHBIE B
pe3ynbTaTe W3Y4YeHHs] JUCIHHUIUIMHBI, JOJDKHBI  OBITh  HANpaBieHbl Ha  TOBBIIICHUE
3¢ (HEKTUBHOCTH I€ATEIBHOCTH OPTaHU3alMY 3a CYET ONTUMH3AIMHN BCEX PECYPCOB, CBSI3aHHBIX C
dbopMUpOBaHUEM U TIPUHSATUEM YIIPABICHYECKUX PEIICHUHN B IEMSIX MOCTABOK.

2. B pesyabrare wu3ydyeHusi AUCUMILVIMHBI OO0y4yaluUuiics MO0 mporpamme
0akajaBpHuaTa JOJIKEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHYECKYI0 HWHGOpMAIUIO, aHaJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOe)KHBII OMBIT 10 TeMaTuke uccnenaoBanuii (IK-13);

- CHOCOOHOCTBIO MPUMEHSATh COBPEMEHHBIE METOJIbl MCCIIEAOBAHMS TEXHOJIOTMUYECKUX
IPOLECCOB U MPUPOJHBIX Cpell, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4YHO-
uccienosateabckoit padore (ITK-14);

3HaTh:

-IIeTTM ¥ OCHOBHBIE TIPUHITUIIBI CTPATETUH YIIPABICHUS IIETSIMU MOCTaBOK;

-OCHOBHbBIE ¥ TEPMUHOJIOTHUIO YIIPABJICHHUS LIETISIMU MTOCTABOK;

- OCHOBBI IOCTPOEHUS U IPOESKTUPOBAHUSI CETEBBIX CTPYKTYpP LIETEH MOCTABOK;

- OCHOBHYIO Y4e€OHYIO M CHEIHaJIbHYIO JUTEepaTypy (B TOM 4YHCI€ Ha HHOCTPAHHOM
A3BbIKE) JJIs U3YyUYEHUs YIIPABJICHUS [ENSIMU MTOCTABOK;

Ymersn:

-aHaTM3UPOBATh OPraHU3aAIMOHHO-(YHKIIMOHATIBHYIO CTPYKTYPY Iienu noctaBok B ['TI3 u
HIT3;

- OIPEACINIATh KOHIENIUH JIOTUCTUYECKOTO YIPABICHHUS.

Baaners:
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-HaBbIKAMM OIpENeJIEHUs] CIIOCOOaMU W IpHEMaMU HHTETpallud MU  KOONEpaIUH
KOHTPareHTOB LieNel MOCTaBoK;

-HaBbIKaMM OINPE/EICHUs IPOLIECCHOr0 N0X0/1a K (POPMHUPOBAHHUIO LIENEeH IIOCTABOK;

-METO/0JIOIMEN, MHCTPYMEHTAMM U OCHOBHBIMM THIIAMU CTpPATETMSIMM YIPABICHUS
[eneil mocTaBoK.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

Coaepixanue TUCHHUIINHBI

1. Beenenne. OCHOBHBIE NOHATHSA M ONPEACIICHUS TEOPUU YIPABICHUS LEMSIMU
IIOCTaBOK.

[Ipeamer u meronasl ympasienus uensMmu nocraBok npeanpustuit HI'XK. 3amaum u
MECTO Kypca B IOJrOTOBKE CIELIMAINCTa B 00JACTH JIOTUCTHKH.

2. OBOIIOLMS KOHIENINN yIPaBIEHUS LETSIMU [10CTABOK.

Konuennuu noructuueckoro ympasieHus. ConepkaHHE COBPEMEHHBIX KOHLECNILINN
YIIPaBJICHUS LEnsAMHU TocTaBok npeanpustuii HI'XK

3. OOmast xapakTepucTUKa Lellel M CTpaTeruil ynpaBiIeHUs LENsIMU IO0CTaBOK
(yurn.

OcHOBBI 1711 (POPMUPOBAHUS JIOTMCTUYECKOH CTpAaTeruu: CTPATErHMYECKHE 3JIEMEHTBI
yIpaBiaeHUs LENIMU N0cTaBOK. CyITHOCTh CTPATErMYECKOro IJIaHUPOBAHUS U MPOEKTUPOBAHUS
Lernel MOCTaBOK: 1eNIU, IPOEKT CeTH, cTpaTterus ceth. OCHOBHbBIE JBIKYIINE CUIIBI (ApaiiBepsl)
(ctpareruss OOCIY)XMBaHUSI 3aKa3yhKa) W HMHTHOWUTOPHI (MPETATCTBUS) B IEMH MOCTaBOK:
OpraHM3alMOHHAs CTPYKTYpPA, CUCTEMA OLIEHKH PE3YJIbTaTOB IEATEIBHOCTH, BIaJCHUE 3allacaMu
u J1p.

4, OcnoBubie koHnenuuu YI[II B HI'XK Ha ocHOBe cTparerun «a0je€BOro
pasaeneHus npuObLIN», cTpaterun ooydenus LI u ctpaTerun npospaunoctu LTI

CylHoCTh CcTpaTeru J0J€BOro pasfesieHuss NpuObuin Mexnay cyobekramu LI
ITapTHEpCcTBO mocTaBIIMKOB; M3MeHenne ponu 3akynok B LIII; Pone nedrensHOCTH 1O OXpaHe
OKpY’Karollen cpefbl; BeIrossl crparernu A0eBoro pasjeneHust NpuObLIN s OTpeduTens u
MIOCTaBIIMKOB XUMU4eckor npoaykuuu; CokpaieHrue oOUMx 3aTpar MOCTaBIIUKOB; Pasnuunbie
BUJbl OTHOIICHHWH TpU TIOCTAaBKAX XHMHUYECKOW NpPOAyKIMHM; MeToauKka COCTaBICHUS
KOHTPaKkTOB Mexnay cyObekramu LIl u mpakThyeckue mpUMeEphbl MCIIOJIB30BaHMS CTpaTeruu
JIOJIEBOTO pa3/ieieHusl NpUOBbUIM Ha NPEANPUATHAX XUMHYECKOM M aBTOMOOMIIECTPOUTENLHOU
MPOMBIIIIIEHHOCTH.

S. CoBpeMeHHOEe COCTOSIHUE HCCIIEIOBAaHHUM MO Pa3BUTHIO He(TEra3oXMMHUYECKOTO
KoMIulekca Poccum M JIOTMCTHYECKOE IIaHUPOBAaHUE SHEpropecypcocOepararoux Ienen
MOCTaBOK ra30- 1 HeTenepepadbaThIBAIOLINX TPEINPUATHH.

CoBpemeHHOE cocTOsiHME Hedrerazoxumuyeckol otpacau B Poccun; razoBas
IPOMBIIIIEHHOCTh Poccun, HedTsHas MpoMbIIUIEHHOCTh Poccuu; cTpaTerust pa3BUTHA ra3o- U
Heprexumun B Poccum Ha mepuox 1o 2030 roma; COBpEMEHHOE COCTOSIHUE Hay4YHBIX
UCCIICIOBAaHUM 110 OpraHu3allii W YIPaBICHUIO MNPEINpUATHIMHU He(TerazoxuMU4ecKoro
KOMIUIEKCa; COBPEMEHHOE COCTOSHME HAy4YHBIX HCCIEAOBAHUNW IO  JIOTUCTUYECKOMY
IUIAaHUPOBAaHHUIO  HHEpropecypcocOeperarommx  Leneil  MmocTaBok  mepepadaThIBarOIIUX
OPENNpPUATHIH; HHCTPYMEHTAJIbHbIE KOMIUIEKCHl IMPOTPaMM JIOTUCTHYECKOIO IJIAHUPOBAHUS
neneid mocraBok: IBM ILOG LogicNet; Oracle Strategic Network Optimization; SAP APO
(Advanced Planner and Optimizer); i2 Supply Chain Strategist Tactician.

6. AHaiu3  OpraHu3allMOHHO-(QYHKUIMOHAJIBHON  CTPYKTYphl M PEXHMOB
AKCIUTyaTallH, 1IeTH MMOCTaBOK razonepepadarbiBalonMX U HedTenepepadaThIBalOUINX 3aBOIOB
(I'TI3 u HII3) B Cubupckom peruoHe.

[TocTaBuky CHIpBS: YPEHTOMCKOE MECTOpOXKIeHue, SAMOYprckoe MECTOpPOXKICHHE,
N00bIYa U MOATOTOBKA CHIPhsI: YCTAHOBKA KOMIUIEKCHOM mepepaboTKy ra3a; Y peHrolckuil 3aBoj
[0 TMOJATOTOBKE KOHJEHCaTa K TPaHCIOPTY; TPAHCIOPTHUPOBKA ChIpbs; INepepaboTKa ChIPbS:
npuéM M MOArOTOBKAa HE(TEra30KOHIEHCATHOTO CHIPhs B CHIPHEBOM MApKe 3aBOJA CTAOMIN3aLUN
KOHJIeHCaTa, cTa0uin3anus KOHAEHcAaTa Ha 3aBojie CTaOWIM3allMU KOHJEHcaTa, pa3JelieHue
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MIUPOKON (hpakiuu JIETKUX YIIIEBOJIOPOIOB HA 3aBOJIC CTAOMIM3AIMU KOHICHCcAaTa, mepepadoTKa
CTaOUITBPHOTO KOHJIEHCAaTa Ha 3aBOJie CTAOWIM3AIlMM KOHJEHCaTa, o0Ilas XapaKTepUCTHKA
OpraHU3aIMOHHO-(PYKIIMOHAIBHON CTPYKTYpPBI 3HEpropecypcocOeperaromei ey MOCTaBOK
3aB0/JIa CTAOUIIN3AIMK Ia30BOI0 KOHACHCATA.

7. OpraHu3anroOHHO-IPKOHOMUYECKass M MaTeMarThdeckas IIOCTAaHOBKA 3aadu
MHOTOKPUTEPUAIBHOTO JIOTUCTUYECKOTO ITUTAHUPOBAHHS HdHEpropecypcocOeperaroniei menu
IIOCTABOK ra30repepadaThIBAIOIINX 3aBOJIOB.

Opranu3anoHHO-I)KOHOMUYECKas IIOCTAHOBKA  3aJa4yu MHOTOKPHUTEPHUATBHOTO
JIOTUCTHYECKOTO IUTAHUPOBAaHMS Ienu mocTtaBok I'TI3; mpoeKkT OTKPBITHUS MOIIHOCTEH IO
nepepaboTke ra3za JedTaHHW3AIHMH, TPOSKT OTKPHITHS MOIMHOCTEH MO mepepaboTKe IMIMPOKOM
(bpakIuu yriieBoA0POIOB; Pa3BUTUE KOHIICIIIIUN OILICHKH BO3JICHCTBUS HA OKPYKAIOIIYIO CPEy B
BUJIE OLIEHKH “‘yIJIEPOJHOrO ciiefa” B IIEMH MOCTAaBOK; MaTeMaTHUYeCKas MOCTAHOBKA 3a/1auu
MHOTOKPUTEPHAIBHOIO JIOTHCTHYECKOr0 IUIaHMpOBaHMs mernu moctaBok ITI3; obocHoBaHue
BEIOOpA WHCTPYMEHTAILHOTO KOMILIEKCa nporpaMm JUISt pelieHus 3a7a4M
MHOTOKPUTEPHAIBHOIO JIOTUCTHYECKOrO IUIAaHUPOBaHWsA 1enu mnoctaBok [TI3; cOop wu
CTPYKTYpHU3aIHS TEXHUKO-YKOHOMHYSCKUX JTAaHHBIX JJI MOJICIHPOBaHUS 1ieru rmoctaBok ['TI3.

4. O0beM y4eOHOM JUCHUIIMHBI

Bun yae6HO# paboThI B 3auernsIx equHunax | B akagewm. wacax
OO0u1asi TPy10€eMKOCTb M CUMILIUHBI 4 144
KonraktHas pa6ora (KP): 1,3 48
Jlexumn (Jlek) 0,4 16
Ipaktrueckue 3anstus (I13)) 0,9 32
CamocrositeabHas padora (CP): 1,7 60
W3ydeHue pa3aenoB TUCHUTUIMHbI 1,2 40
IToaroToBka K KOHTPOJIBHBIM paboTamM 0,5 20
Bu1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH 1,0 36
[TonroroBka K 3K3aMeHY 35.6
KoHTtakTHas aTTectanus 0.4
Bun yuebHol paboThl B 3auerHsIx equHunax | B acTpoH. yacax

O0mas Tpy10eMKOCTh JMCIUILTHHBI 4 108
KonTaktHas padora (KP): 1,3 36
Jlexiuu (Jlek) 0,4 12
[TpakTnueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
W3ydeHue pa3aenoB IUCHUIUIMHBI 1,2 30
[TonroroBKa K KOHTPOJIBHBIM pabOTaM 0,5 15
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27
[TonrotroBKa K 9K3aMeHY 26.7
KoHTtakTHas aTTectanus 0.3

AHHOTanus padoueil nporpammsl Aucuuiinibl «[IpoekTnpoBanune
IHepropecypcocéeperammx xumnieckux npoussoacrs» (b1.B.J1B.15.1)

He.]'lb AUCHUIIVIMHBI - TEOPETHYECKAsA M IIPAKTUYCCKasd IIOATOTOBKa B obacTu

MMPUMCHCHUA METOJ0B IIJIaHUPOBAHUA, opraHu3anun u YIIpaBJIICHHUA Hay4YHO-
HCCICAOBATCIILCKUMU, OIBITHO-KOHCTPYKTOPCKUMH U OIIBITHO-TCXHOJIOTMYCCKUMU IIPOCKTAaMHU
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MO0 CO3JaHUI0 HOBBIX XHMHUYECKHX TEXHOJIOTHH M HAyKOEMKOH pecypcodHeprocOeperaromei
MPOTYKLIUH.

2. B pe3yabrare wu3yYeHHUs JUCUMILUIMHBI oO0y4yamoumuiicss 10 mporpamMmme
0akajaBpHUaTa J0JIKeH:

oBJIaeTh cieayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIOCOOHOCTBIO aHAIM3MPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

-  TOTOBHOCTHIO M3ydaTh HAay4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (I1K-13);

CIIOCOOHOCTBIO  MOJEIMPOBATh JHEPro- M  pecypcocOeperaronme Mporeccsl B
npomsbitnieaaocty (ITK-16);

3HaTh:

— KJIacCU(PHUKAIUIO U OOIIYI0 XapaKTePUCTUKY OCHOBHBIX CTpaTeruil yrpaBieHUs! LETSIMU
MOCTaBOK XMMUYECKUX TIPOU3BOJICTB;

— CYHUIHOCTb METOAOJIOTMHM  YIPABJICHHS OTHOWICHHSMM B LEMIX IOCTABOK
HEpropecypcocOeperaronmx XuMHIEeCKIX MPOU3BOJICTB;

— CYIIHOCTh METOJOB pa3paboTKW MPSMBIX U OOPATHBIX IENeil MOCTaBOK XMMHUYECKUX
MIPOU3BOJICTB;

— crnocoObl o0ecreueHus: U MOBBIIICHHS KOJOTHUECKON 0E30MacHOCTH 1eNel OCTaBOK
XUMHUYECKUX TTPOU3BOJICTB;

— OOIIYI0 XapaKTePUCTHKY CHUCTEM KOMIBIOTEPHOIO aHaIHM3a YHEProdKodPPEeKTUBHOCTH
OHM3HEC-TIPOIIECCOB B IIETISX MOCTABOK SHEPropecypcocOeperaomux XuMUIeCKIX TPOU3BOICTB.

Ymersn:

—  TPUMEHSTh  CTPATETHU  JIOTUCTHYECKOTO  YIpPaBJICHUS  [EMSIMU  IOCTaBOK
SHEPropecypcocOeperarumx XUMHIYECKUX TPONU3BOICTB;

— BBIOMpPATh SKOHOMHYECKHA 3(PPEKTUBHBIC METOIBI YIPABJICHUS IICTISIMH IOCTABOK
SHEPropecypcocOeperarmx XUMIIECKHX TPOU3BO/ICTB;

- dbopmynupoBaTh MTOCTAHOBKY 3a7a4 ONTHUMU3ALUU MoKazareyeun
sHepropecypcodhHEeKTUBHOCTH IeNeil TMOCTAaBOK NPUMEHSEMON MPOAYKIIMH XHUMHUYECKUX
MIPOU3BOJICTB;

Biaagern:

— crnoco0aMu, METOJAaMM W TIpHUEMaMU pa3padOTKH pallMOHAIbHONW OpraHHU3allMOHHON
CTPYKTYpPBI «3€JI€HBIX» IIeNel MOCTaBOK XMMHUUYECKUX MPOU3BOACTB; MUHUMHU3AIMU OTXOJIOB B
LIT; nmpenoTBpaiieHuss MOTEPh M CHUKEHHS BBIOPOCOB B IIEMSAX TOCTABOK MPEINPUATUAN
HePTEra30XUMHUECKOT0 KOMILIEKCA.

3. Kparkoe conep:kanue JUCHUIIUHBI:

1. Bsenenme

[IpoekTHBII TOAXOA Kak CTaHAApPTHBIM CcHocod BeaeHUs OusHeca. YTpaBieHHE
MpPOeKTaMu Kak Habop METOJIOB U CPEJCTB JOCTH)KEHUS BHICOKOTO KaueCcTBa, JKOHOMHUU CPEJICTB,
BPEMEHM, pECYpCOB, CHHXXEHHMS PHCKAa, TMOBBIIIEHUS HAJEKHOCTH NIPU  peaTu3aluu
BBICOKOTEXHOJOTUYHBIX TPOTrpamMM, MIPOEKTOB UIIM MEPOTIPUATHH.

2. Poar HUOKP B paspadorke pecypco- 3HeprocOeperalmmx TeXHOJOTHHA H
XHMHKO-TEXHOJIOTHYECKUX CHCTEM.

[IporpeccuBHbie pa3pabOTKM B 00JACTH TEXHUYECKUX HAyK, TMpeaIaraeMpix st
BHEJPEHUs B NPOU3BOACTBO. Poib HayyHO-HCCIEN0BATENIBCKUX, ONBITHO-KOHCTPYKTOPCKUX WU
OTIBITHO-TEXHOJIOTMUECKUX paboT B pa3pabOTKEe COBPEMEHHBIX XHUMHKO-TEXHOJOTHYECKHX
cucteM. (DUHAHCHPOBAaHME HAYYHBIX HCcCilenoBaHUd. [‘ocygapcTBEHHOE CTHUMYIMPOBaHUE
HAay4YHO-TEXHUYECKOTO pa3ButTus. [IpropuTeTHBIC HAmpaBiICHUS PA3BUTHUS HAYKH M TEXHUKH;
KPUTHYECKHE TEXHONOTUU ¢eaepanbHoro ypoBHs. DeepanpHble IElEBbIE MPOrPaMMBI B
00J1aCTH pecypco- SHEProcOEPEIKEHNS U HAYKOEMKUX TEXHOJIOTHH.

3. Opranmsaumsi M ynpabiieHHMe BbICOKOTEXHOJIOTMYHBIMM MNPOrPpaMMaMHM M
NpOeKTaMHu.
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Omnpenenenne mNOHATHSA «IpoekT». KoHuenmus u 0a30Bble MOHATUS YIPABICHUS
npoekTamu. MckyccTBO U MeToAbl 3PPEeKTUBHOTO yIpaBieHHs rnpoektamu. Llenecoobpa3zHocTsh
nepexoAa K IMpOeKTHOMY ympasieHuto. [IpodeccuoHanpHble OpraHu3alliy 10 YIPaBJICHUIO
npoektamu. JKW3HEHHBIN UK TpoekTa. Pa3neneHue mpoekra mo (azam. YH4acTHUKH TPOEKTA.
Komanna mpoekra. Crpykrypusanus mnpoekrta. IlocTpoeHne uepapXH4ecKol CTPYKTYpbI
OpOCKTHBIX  paboT. CraHmapTHeIe [Iard MpH  CTPYKTYpU3alMM  NIpPOeKTa. MeTossl
CTpyKTypu3auuu Impoekra. OKpyKeHHe IPOeKTa. YIPaBJIECHUE COACPKAHMEM IIPOEKTA.
VYipasineHue BpeMEHEM IPOEKTa. YIIPaBICHUE CTOMMOCTBIO IPOEKTA. YIIPABICHHE KaueCTBOM
IIPOEKTa. YIPaBICHUE MATEPUAIBHBIMU pecypcaMu IPOEKTa. YIIPaBICHHE IEPCOHAIOM
OpoekTa. YmpaBiieHHe HHPOpManueil W KOMMYHUKAIUSMH MpoekTa. VHTerpannoHHoe
yIpaBiIeHUE IPOEKTOM. bu3Hec-niponecc B paMKax yInpasJIeHHs IPOEKTaMu. I'pymel mporeccos

yIIpaBJICHUs. BUbI IPOLIECCOB YIIPaBICHUS.

4. UncTpyMeHTaIbHbIE HHPOPMALIMOHHBIE CHCTEMbI YIIPABJIEHHSI IPOEKTAMH
Kpatkas xapakrepuctuka Tpo(ECCHOHATBHBIX CHUCTEM YIPABICHUS TMPOCKTAMH.
CpaBHUTENbHAS OLIEHKA OCHOBHBIX MPOrPAMMHBIX KOMILJIEKCOB ISl ONTUMAJIBHOTO YIIPaBICHUS

IIPOEKTaMU.

4. O0beM y4eOHOH JUCHUILINHBI

Bunet yueGHoii paboThl B 3a4eTHBIX B akanem.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 2 72
AYJAUTOPHBIE 3aHATHSL: 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 40
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B JUCIUIUINHBI 1,1 39,8
KonrakTHast camocTosiTenbHAsT paboTa 0,2
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
) OLIEHKOH
Bunsl yueOHol paboThl B 3auetHrix | B actpoHOM.
€IMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 2 54
AyAUTOpPHBIE 3aHATHS: 0,9 24
Jlexmm (Jlek) 0,45 12
[TpakTnueckue 3anstus (I113) 0,45 12
Jlaboparopus 0,9 24
CamocrositeabHas padora (CP): 30
CaMOCTOSATEIbHOC U3YUCHHE PA3/ICIIOB TUCITUTUTHHBI 1,1 39,85
KoHTakTHast caMmocTosITe IbHAsE paboTa 0,15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3aver ¢
) OLleHKOIi

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIIMHBI « IKOHOMHYECKHE OCHOBBI JIOTHCTHKH
IHepropecypcocéeperammx xumnieckux npoussoacrs» (b1.B.J1B.15.2)

1. Heﬂb AUCHUIIVIMHBI - HaACJICHUEC CTYJACHTA 3HAHWSIMU 00 OCHOBax M MEXaHM3Max
(I)YHKI_II/IOHI/IPOBB.HI/I}I ueneﬁ IIOCTAaBOK B JIOTHUCTHYCCKHUX CCTAX; O6y‘-IeHI/IC CTYACHTa MCTOJdaM
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yIpaBiIeHUs LEMSIMH MMOCTaBOK, CIOCO0aM 1IEHOOOPa30BaHUS B JIOTMCTUYECKUX CETSAX, METO/IaM
NOBbIIIEHUS 3()()EKTUBHOCTH MCIIOIB30BaHUS PECYPCOB B LIEMH ITOCTABOK.

2. B pe3yabrare wu3yYeHHUs JUCUMILUIMHBI oO0y4yamoumuiicss 10 mporpamMmme
O0akajiaBpuaTa J10JI/KeH:

oBJIaeTh cieayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIOCOOHOCTBIO AHAIM3UPOBATH TEXHOJIOTMYECKUN IMPOLECC KaK OOBEKT YIMPaBICHHS
(IIK - 9);

- TOTOBHOCTHIO HW3ydaThb HAy4YHO-TEXHHYECKYI0 HWH(POpMAIHIO, aHAIN3UPOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (I1K-13);

- CIIOCOOHOCTBIO MOJEIHPOBATH HSHEPro- M pecypcocOeperaromuye MpoIecchl B
npomsbitnieaaocty (ITK-16);

3HaTh:

— OPUHUUIBL U HUHCTPYMEHTHl dS()(PEKTUBHOTO yHpaBlIEHUS LEMSMU [OCTABOK;
0COOEHHOCTH JIOTUCTUYECKOIO YIPABIEHUS LIETISIMU I10CTABOK;

— MNPUHIUIBI, OCHOBHbIE TEHACHLUMU W 0a30BbI€ YCIOBUS LIEHOOOPAa30BaHMS B LEMAX
MIOCTaBOK; CTPYKTYPY LIEHbI U (aKTOpbHI, BIUSIOMKE HAa ee (HOpMHUpPOBaHHE; OCOOCHHOCTH M
METOJIbl 1IEHOOOPa30BaHUs HA JIOTHCTUYECKHE MPOAYKTHI M YCIYTH B Pa3jIMYHBIX CTPYKTypax
IICIICH ITOCTaBOK;

— BUJbI, METOJbl OLEHKU U ydeTa JIOTUCTHUECKHUX HU3JEP>KEK; CIOCOObI YIpaBICHUS U
IUTAHUPOBAHUS CHUYKEHUS JIOTUCTUYECKHUX U3JEPXKEK B LENAX MOCTaBOK;

— OCHOBHBIC TMIOKa3zaTel M METOAbl OIEHKH APGEKTUBHOCTH (YHKIIMOHUPOBAHUS
JIOTUCTHUYECKUX CUCTEM;

— OCHOBBI yIpaBJeHUs (PMHAHCOBBIMH MMOTOKAMH B LIETISIX TOCTABOK.

Ymers:

— IPOBOJIUTh JKOHOMHYECKHUH aHallM3 HUCTOYHHUKOB BO3HMKHOBEHMS JIOTUCTUYECKUX
U3JIEP’KEK; paCCUNTHIBATh O0ILKE 3aTpaThl B LIENH [TOCTABOK;

— IPOBOJIUTH (YHKIIMOHATHHO-CTOMMOCTHYIO TUATHOCTHKY LIETNel MOCTaBOK;

— aHAIM3UPOBATH JIOTUCTHYECKUE PEIICHUS B CUCTEME BHYTPU(GUPMEHHOTO (PMHAHCOBOTO
TUTAHUPOBAHMS,

Baaners:

— crioco6aMu oleHKH 3()(HEeKTHBHOCTH MHBECTUIMNA B JIOTUCTHKE U YIPABICHUU LETISIMU
MIOCTaBOK.

3 Kpartkoe conep:kanue JMCIUIIIHHBI.

Bgenenue.

Monyns 1. Jloructuka B cucteMe odecneueHusi KOHKYpPEHTOCIOCOOHOCTH.

1.1. BausiHue JOTUCTUYECKUX PEIICHUH Ha KOHKYPEHTOCITOCOOHOCTh TPOIYKITUH.

1.2. Jloructuka B cucteme o0ecredeHnss KOHKYpeHTOCTIOCOOHOCTH OpTaHU3alUH.

1.3. Jloructrueckasi akTHBHOCTb OPTaHU3AINI U BO3MOXKHOCTH €€ OI[CHKH.

1.4. Jloructuueckue U3IepKK1U U METO/Ibl UX OLIEHKHU.

1.5. CtpykTypa 1€eHBl NPOMEXKYTOYHOTO U KOHEYHOro mnpoaykra. OcobGeHHocTH
(dopMHpOBaHUs 1IEH Ha JIOTUCTUYECKHUE YCITYTH.

1.6. BnussHue HaNoOroOOJIOKEHUS] Ha DKOHOMHYECKHE XapaKTePHCTUKH BHYTPEHHHX U
BHEIIIHUX MaTepUaIbHBIX TOTOKOB.

1.7. MeTo/1bl yCTaHOBJICHUS M PETYIUPOBAHMS 1IEH HA JIOTUCTUYECKUE YCITYTH.

Monyinb 2. DKOHOMUYECKUH aHAIN3 UCTOYHUKOB BO3SHUKHOBEHUS JIOTHCTUYECKUX U3/IEPIKEK.

1.1. OcHoBHBIE (HYOH/IBI IOTUCTUYECKUX CUCTEM U 3((HEKTUBHOCTH UX UCIOJIB30BAHUS.

1.2. BiusHue mnapaMeTpoB JIOTUCTHUYECKHX CHUCTeM Ha 3((EKTUBHOCTh HCIIOJIb30BAHUS
00OPOTHBIX CPEJICTB.

1.3. OcobeHHocTH y4era 1 aHaIn3a JOTMCTHYECKUX U3JIEPKEK Ha MPEANPUATHH.

1.4. OcHOBBI (QYHKIMOHAIBHO-CTOMMOCTHOM TMAarHOCTUKH JIOTHCTUYECKUX CUCTEM.

1.5. IlnanupoBaHue  CHIDKEHHMsSI  JIOTUCTUYECKMX  3aTpaT Ha  OCHOBE  IPUHIIMIIOB
GbyHKIIMOHATBHO-CTPYKTYypHOI opranuzanuuu (OCO) J0rucTHUECKUX CHCTEM.
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1.6. BO3MOXHOCTH MaTE€MaTHYECKOTO0 MOJICTUPOBAHUS JIOTUCTUYECKOW CHCTEMBI C IIENBIO

NOBBIIIIEHUS €€ 3(PPEKTUBHOCTH.

1.7. Jloructuyeckuii ayuT B MOBBIIIEHUH 3((HEKTUBHOCTH JIOTUCTUYECKOU CHCTEMBI.

Monyns 3. Yrpasnenue (MHAHCOBBIMU MTOTOKAMH B JIOTHCTHYECKUX CHCTEMAaX.
3.1. Bunbl puHAHCOBBIX TOTOKOB M OCHOBBI UX OpraHU3aIUH.

3.2. OCHOBBI CO3/1aHUS CUCTEMBI YIPaBJIeHUs (PUHAHCOBBIMHU IMTOTOKAMHU.

3.3. MexnyHapoHbie (UHAHCOBBIC TOTOKH B JIOTUCTUKE. BUIbI 1 0COOCHHOCTH.

3.4. OcHOBBI O0ecredeHHs SKOHOMHUYECKOH 3(PPEKTUBHOCTH JOTHCTUYECKUX DPEUICHUH U

CHCTEM.

3.5. DkoHOMHYECKOe 000CHOBAHHE JOTMCTUYECKUX ITPOEKTOB.

3.6. ITyTu MOBBIIICHHUS IKOHOMUYECKOHN 3P HEKTHBHOCTH JIOTHCTHUECKUX PEIICHUH.

4. O0beM y4eOHOM JUCHHIINHBI

Bunet yueGHoi paboThI B 3auerHbIx B akanem.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 2 72
AyIUTOPHBIE 3aHITHS: 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHasi padora (CP): 40
CaMOCTOSATEIbHOC U3YYCHHE PA3/ICIIOB JUCIUTLINHBI 1,1 39,8
KonTakTHast camocrosiTensHas paboTa 0,2
Bua xonTpoJs: 3auer / 3k3aMeH 3auger ¢
) OLIEHK O

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponom.

SAMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY ILIAHY 2 4
AyAUTOpPHBIE 3aHATHS: 0,9 24
Jlexumn (Jlek) 0,45 12
[Tpaktueckue 3anstus (I13) 0,45 12
JlaGopaTopus 0,9 24
CamocrositeabHas padora (CP): 30
CaMocCTOsITETbHOE U3YUEHHE Pa3/IeIOB AUCIUIUIMHBI 1,1 39,85
KoHnTakTHast caMmocTosITE bHAst paboTa 0,15
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3auer ¢
) OLIEHKOM

4.5. IlpakTuxkn

AHHOTaNusA padoyel NporpaMmal
«Y4eOHasi NPAKTHKA: MPAKTHKA 110 NMOJY4YeHHIO IEPBUYHBIX NPOPeCcCHOHAIBHBIX YMEHHIT
u HaBbIKOB» B2.B.01 (Y))

1. eab y4eOHOM NPAKTHKHM — O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMM BHMJaMU U
3ajayaMd  Oynaymed npodecCHOHaIbHOW — JIeATENbHOCTH; O3HAKOMJIEHHE CTYIEHTOB C
OpeanpusTHeM (MECTOM MpPOXOXKJIEHHsI MPAaKTHKH), €€ O0O0JacThi0 AEATENbHOCTH, LEISIMH,
3aJjayaMd M OCOOCHHOCTSAMHU (PYHKIIMOHUPOBAHUS, a TaKXKE MCTOPUEH U peryTalnuel; a Takxke
NOJydeHWEe TIepBUYHBIX 3HAHUM M HABBIKOB MPO(GECCHOHATBHON JAEATENHOCTH MyTeM
CaMOCTOSITEIbHOTO TBOPYECKOTO BBITIOJHEHHUS 33/1a4, TOCTABJICHHBIX TPOrPaMMOi MPAaKTUKH.
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2.B pe3yabrare wu3y4YeHUS JJUCHMILIMHBI OOy4yalIuiicss 10 MNporpamMmme
MArHCTPATYPhI T0JIKEH:

Obaaoams crieayomuMu TpohecCHOHATbHBIMU KOMIETEHITUSIMHU:

-TOTOBHOCTBIO ~ H3y4aThb  HAyYHO-TEXHHUYECKYI0  MH(POPMALMIO,  aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (I1K-13);

-CIIOCOOHOCTBIO ~ TUIAHMPOBATh  JKCIIEPUMEHTAJIbHBIC  WCCIICAOBAHUS,  IOJIy4YarTh,
obOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydUeHHbIE pe3yiabTatrhl (ITK-15);

3HaTh:

-BU/IbI 33/1a4 UCCIIEJIOBAHMSI, OCHOBHBIE MPOOJIEMBbI CBOCH MPEAMETHOI 001acTH;

-OCHOBHBIC TMOHATUS W METOJbl OOpabOTKM HKCIEPUMEHTAIBHBIX JAaHHBIX; OCHOBHBIC
METOJIbl MaTeMaTU4YeCKoil 00pabOTKH 3KCHEPUMEHTAIbHBIX JAaHHBIX W aHalIHu3a pe3yjbTaToB
HCCIICIOBAHUIA;

Ymers:

-aHAIM3UPOBATH U OILICHUBATH MOJyYEHHBIE SKCIIEPUMEHTAIbHBIC IaHHbBIC;

-TOTOBUTH OTJAENIbHbIE YaCTH TEXHHUYECKOrO 3a/laHus Ha TMPOCKTUPOBAHUE CUCTEM
yIIpaBJICHUS] TEXHOJIOTMYECKIUMHU MIPOIIECCAMH B SHEPTETUKE,

Baagern:

-METOJJaMH MaTeMaTHYeCKOT0 aHaji3a, TEOPHHM BEPOATHOCTEH W MaTeMaTHYeCKO
CTAaTHCTUKH, HaBbIKAMH TIPEJCTABICHUS pPE3YylbTaTOB pabOThl [ HCHOJB30OBAHHUS B
IIpaKTHYECKON padore,

-CIIOCOOHOCTHIO MOJTOTOBKH HAYYHO-9KOHOMHUYECKUX OTYETOB, 0030pOB, MyOIHKAIUi 1O
pe3yabTaTaM BBIIOJHEHHBIX UCCIICTIOBAHMIA;

-OLIEHUBATh U MPEACTABIATH PE3YyIbTAThl BHIIOJIHEHHOMN paOOTHI.

Kparkoe cogep:kanue yueOHOI NPaAKTUKH

VYyeOHasi MpakTHKa BKJIIOUAET 3TAIbl O3HAKOMIICHUSI C METOJOJIOTUYECKUMU OCHOBaMHU U
NPaKTUYECKOTO OCBOCHHS MPHEMOB OpPTaHU3AINH, TUIAHUPOBAHMS, TPOBEACHUS U 00CCIICUCHHS
HAyYHO-UCCIIEIOBATENIbCKOH M 00pa30oBaTeNbHON AESITENbHOCTH MO MPOQPIIII0 H3ydaeMoi
IPOrPaMMBbI MArUCTPATYPHI.

KonkpetHoe coaepxaHue y4yeOHOW TMPAKTUKU OINPEACTSIOTCS HHIUBUIYaTbHBIM
3ajaHAeM, O0YYarOIIErocsi y4eTOM HHTEPECOB M BO3MOXKHOCTH KadeIphl WM OpraHu3alliy, T1e
OHa mpoBoauTcs. W3ydeHwe crenuaibHOW JIUTepaTypbl U JPYrod HayYHO-TEXHUYECKOU
uH(pOpMalliY, TOCTUKEHUH OTEUECTBEHHOW M 3apy0eXKHONM HayKu M TEXHUKM B 00JIacTH
HHEPreTHKH; BHIOOP, KOPPEKTHUPOBKY, YTOUHEHUE TEMbI UCCIIEAOBAHMS C YUETOM PEKOMEHAALUU
Kadeapel WM TMPEIIPUSITHS, Ha KOTOPOU IJIAHUPYETCS TPOBEJCHUE MPAKTUKU IO TIOTYYCHHUIO
MEPBUYHBIX TPO(HECCHOHATFHBIX YMEHUN 1 HaBBIKOB, aHAIIU3 €€ aKTyadbHOCTH

4. O0beM y4eOHOI NPAKTHKH

Buast yueGHO# paboThI Bcero
3a4er. eIUHNILL AKazeM. 4acoB
Oo6masi TpyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY 30 108
IVIAHY '
CamocrositeibHas padora (CP), B Tom uncie: 3,0 108
KoHTtakTHas camocTosiTenbHas paboTa 0,2
CamMocTosTenpHOoe BBHITIOJTHEHHE pas3zenon 3,0 107.8
JYCIUNIIIMHBI '

Buja MTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOI

Bunael yue6HOM pabOTHI Bcero

3a4er. eIUHNILL AcTpOH. 4yacoB
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O01mas TpyA10eMKOCTh I CHUILIHHBI 110 Y4eO0HOMY 30 81

TJIaHy '

CamocrositeibHas padora (CP), B Tom uncie: 3,0 81
KoHTtakTHas camocTosTenbHas pabota 0,15

CaMOoCTOSTEILHOE BBIITOJIHEHUE pas3zenon 3,0 80 85

MYCIIUIIIUHEI '

Buja uTorosoro KOHTPOJIsA: 3a4€T C OIlEHKOI1

AHHOTanuA padoyeil MporpaMmmbl
IIpousBoacTBeHHAsi IPAKTHKA: HAYYHO-UCCJAe0BaTeabckas padora (b2.B.02 (H))

1. Heas Hay4yHO-HCCIe0BATEILCKOI padoThl — popMupoBaHue NMpodecCuoHaTbHBIX
KOMIIETEHIIMM  MOCPEACTBOM  IUIAHUPOBAHUSA M OCYIIECTBICHUS  DKCIEPUMEHTAIbHON
NEeSITeIbHOCTH Ha OCHOBAaHMM W3YYEHHBIX JUCHMIUIMH, B TOM YHCJIE CICHUAIBHBIX, U
CaMOCTOSITENIbHO U3yYEeHHOU HH(OpMaLIUK.

OCHOBHBIMH 33aJja4aMH JUCIHUILTAHBI SBISETCS MPHUOOPETEHNE HABBIKOB IJIAHUPOBAHUS U
BBIMIOJTHEHUSI ~ HAay4HO-HCCIEAOBAaTEIbCKOM  paboThl;  00paboTKa,  UWHTEpIpeTanus U
OpEACTAaBICHUE HAYYHBIX  pE3yJbTaTOB, TOATOTOBKAa K  BBIIOJIHEHUIO  BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

2. B pe3yabTtare u3yYeHHs] AMCUHUILIMHBI oOydawummiics 1o mnporpamme

0axajiaBpuaTa J0JKeH 00/1a1aTh CJAeAYIOIIUMH KOMIETeHIUAMM:

— TOTOBHOCTBHIO HM3Yy4aTh HAyYHO-TEXHMYECKYI0 HH(}OpMaluio, aHaTU3UpPOBATh
OTEUECTBEHHBIH U 3apyOCIKHBII ONBIT 10 TeMaTuke uccienaoBanuii (IIK-13);

— CHOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIE METOJABI MCCIEIOBAHHUS TEXHOJIOTHYECKUX
IPOIECCOB W MNPHUPOJHBIX CPEJd, HCIOJIb30BATH KOMITBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

— CHOCOOHOCTBIO  IUIAHUPOBATh  SKCIEPHUMEHTAJIbHBIE  HMCCIEOBAHUSA, IOJYy4YarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([TK-15);

— CHOCOOHOCTBIO MOJIEIHMPOBATH JHEPro- M pecypcocOeperaronme IMpolecch B
npowmsinuieHHocTd (ITK-16).

3HaTh:

— TOPSANOK OpTaHW3allMH, IJIAHWPOBAaHUS W TPOBENEHHUS HAYYHO-HCCIIEIOBATEIhCKIX
paboT ¢ UCIOIb30BaHUEM TOCIETHUX HAYYHO-TEXHUYECKHUX JTOCTHKEHUH B TaHHON 00J1acTH;

— TEOpPETUYECKHEe OCHOBBI M METOJAbl MaTEMaTHYECKOTO MOJICIMPOBAHUS XUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB M CUCTEM, aHaJM3a U 00paboTKH MH(GOpMAIMK U MPUMEHSTh 3TU
3HAHUS HA IPAKTUKE;

— CBOHMCTBa XMMHYECKHX D3JIEMEHTOB, COEJIMHEHHH W MaTepuasoB Ha MX OCHOBE IS
pellIeHNs HayYHO-HCCIe0BaTeNbCKUX 3a/1aY;

Ymers:

— OCYUIECTBJIATH MOUCK, 00pabOTKY M aHalIM3 Hay4YHO-TEXHMYECKOW HMH(OpMAIUH IO
POQIITIO BHIOIHAEMON padOThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHOM JIA0OPAaTOPHOM U KOMIIBIOTEPHOM OOOpYAOBaHUH,
OpPraHU30BBIBATh MPOBEICHHE HSKCIEPUMEHTOB M MCIBITAaHUH, NPOBOIUTH HUX 0OpabOTKy U
aHATM3UPOBATH PE3YIIbTATHI,

— TPUMEHATh TEOPETHYECKHE 3HAHUS, NOJYYCHHBIE INPU H3YYEHHUH ECTECTBEHHO-
HAayYHBIX JHUCOUIUIMH ¥  METOIbl MAaTeMaTHYEeCKOTO MOJACTHPOBAaHHUS [UIA  aHAIIN3a
AKCIIEPUMEHTATBHBIX TaHHBIX;

Baaners:

— CHOCOOHOCTBIO pemaTh ITOCTABJICHHBIC 3a/laud, WCIIONB3Ysl YMEHHS W HAaBBIKH B
OpraHu3aly HayYHO-HCCIeI0BaTEIbCKUX M TEXHOJIOTHUYECKUX paldoT;
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— CHOCOOHOCTBIO H3ydaTh HAY4YHO-TEXHMUYECKYI0 HH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT O TEMATUKE UCCIICIOBAHMUS.

3.Kpartkoe cogep:kanue A CHHILIUHBI
B mpormecce ocBoeHUS TUCHMILIMHBI OOYYaIOMIMICSA JOJDKEH MOATOTOBUTH U TPEACTaBUTH K
3alIMTe HaydyHO-UcclenoBaTenbckyto padory (HUP), BbimosHEHHYI0O Ha COBPEMEHHOM YpOBHE
pa3sBUTHS HAYKU U TEXHUKH U COOTBETCTBYIOIUIYIO BHIOPAaHHOMY HAIpPaBICHHUIO MOATOTOBKH U
nporpamMMe o0y4yeHus.

B npencraBnennoi k 3amure HUP nomkHBI MOSY4YUTh pa3BUTHE 3HAHUS U HABBIKH,
HOJy4eHHble OOyYaroIMMCsl NPU OCBOEHUM HporpamMMmbl OakajaBpuaTra, B TOM 4YMCJIE IpU
U3Y4EHUU CleNUaIbHbIX aucuuiuinH. Ilpeacrasnennas k 3ammre HUP nomkna conmepxkars
OCHOBHBIE TEOPETUYECKUE IIOJOKEHUS, ODKCIEPUMEHTAJIbHBIE PpE3YyIbTAaThl, INPAKTUYECKUE
JOCTH>KEHUS M BBIBOJIBI IO paboTe.

4. O0beM HAYYHO-HCCIEA0BATEIBCKOM padoThl

o B 3auerHBIX B akazem.
Bunet yueGHoi paboThl
CIMHUTIAX gacax
OO0masi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KonTaktHas padora (KP): 3,0 108
Konraknas paboTa ¢ npernoiaBaTesem 3.0 108
CamocrositesbHasi padora (CP) - -
Bu1 H”TOrOBOr0 KOHTPOJIS: 324€T € OIEHKOM - -

B 3aueTHBIX

Bunet yueGHoii paboThl S B acrtp. wacax
OO0masi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonTaktHas padora (KP) 3,0 81
Konrtaknas paboTa ¢ mperno/iaBaTesem 3.0 81

Camocrosite1bHasi padora (CP) - -

Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIEHKOM - -

AHHOTanusA padoyeil NporpaMmel
IIpon3BoacTBeHHAasI NPAKTUHKA: NPAKTUKA 0 MOJYy4YeHUI0 NPOo(pecCHOHATBHBIX YMEHUH 1
onbIiTa NpogeccnoHanbHOI neareabHocTH (52.B.03(I1))

1. Heasn NPOU3BOJCTBEHHOH  NPaKTUKM  —TOJy4YeHHE  O0ydarolumcs
npodecCHOHATBHBIX ~ YMEHHH ¥ OombiTa  NpO(ecCHOHAIBHOW  JESITEIBHOCTH  ITyTEeM
CaMOCTOSITENIbHOTO TBOPYECKOT'O BHITIOJIHEHUS 33/1a4 TOCTABICHHBIX POrPaMMON MIPAKTUKH.

2. B pesyabTare wu3y4YeHHs] AUCHMILUIMHBI, oOOydawummiics 10 mnporpamme
MaTrHCTPATYPHbI 10JIKEeH:

Obnadams  CIEAYIONIUMHU  OOIIEKYIbTYPHBIMH,  OOMIENPO(ECCUOHATBHBIMU |
npo¢ecCHOHATBLHBIMI KOMIIETEHIIUSIMHU:

CIOCOOHOCTBIO CHCTEMAaTU3UpOBaTh W 0000maTh MHGOpMALUI0 MO (GOPMUPOBAHUIO U
UCIIONIb30BaHUI0 pecypcoB npennpusitus (I1K-12);

HAYYHO-HMCCIIEIOBATENbCKAS eI TETHHOCTD:

TOTOBHOCTBIO ~ M3y4yaThb  HAayYHO-TEXHHYECKYI0  HMH(OpMAIMio,  aHaJIU3UPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

CIOCOOHOCTBIO TPUMEHSATh COBPEMEHHBIE METOJbl HCCIIEAOBAHHS TEXHOJIOTHYECKUX
NPOIIECCOB W TPHUPOJHBIX CPEM, HWCIOJIb30BaTh KOMITBIOTEPHBIE CPEICTBA B HAy4dHO-
uccrnenoBareabckoi padore (IIK-14);
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CIOCOOHOCTBIO  IUIAHUPOBATh  IKCIEPUMEHTAIbHBIE  MCCIIEOBaHUS,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

CIIOCOOHOCTBIO ~ MOJIEIMPOBATh 3HEPro- U  pecypcocOeperaromme
npombinuieHHoct (I1K-16);

3HaTh:

-OCHOBHBIE TpeOOBaHMs K 00ECHEUCHHIO TPEOYEeMBIX XapaKTEPHCTUK PEKHMOB pabOTHI
TEXHOJIOTUYECKOT0 O0OPYAOBAaHUS METOJIbl, CPEJICTBA TEXHOJOIMH MPOEKTUPOBAHMS TUIIOBBIX

MOJTy4aTh,

Iponeccol B

TEXHOJIOTHYECKUX  IPOIECCOB  TEIJIOPHEPTeTUKM M OCHOBHBIE MEpPOIPHUATUS [0 MX
COBEPIIICHCTBOBAHUIO;

-crieu(UKy HAyYHOTO 3HAHHS B 00JIaCTH TEXHUKH U YHEPTeTHKH;

YMmerh:

-puoOpeTaTh CUCTEMATHYECKHE 3HAHUS B BBIOPAHHOUM 00JIACTH HAyKH, aHAIM3UPOBATH
BO3HHUKAIOIIIKE B MPOILIECCE HAYYHOTO UCCIIEIOBAHMS MPOOJIEMBI C TOUKH 3PEHHUSI COBPEMEHHBIX
HAyYHBIX TapaurM, OCMBICIIUBATh U JeJIaTh OOOCHOBAaHHBIC BBIBOABI K3 HOBOW HAyYHOWU U
yueOHOM JTUTepaTyphl, pe3yIbTaTOB HIKCIIEPUMEHTOB U MATEMAaTUYECKOT0 MOJECIMPOBAHHUS.

-OLICHUBATh U MPEJICTABIIATH PE3YIbTaThl BHITOJIHEHHOM pabOThHI

Baagern:

-HaBbIKAMHU  YIIPABJICHUS TEXHOJOTMYECKH MPOLIECCAMU M IPOU3BOACTBAMH ISt
COBEPILEHCTBOBAHUS TEXHOJOTUU ITPOU3BOJICTBA

-cUCTeMaTH3alui HHHOPMAIUH, COACPKAIICIHCS B TyOIMYHOM OTYETHOCTH OpraHU3AIIHii;
CIIOCOOHOCTBIO TOJATOTOBKM HAYYHO-DKOHOMHUYECKHX OTYETOB, O030pOB, MyONMKaIuil 1O
pe3yJibTaTaM  BBINOJHEHHBIX MCCICJOBAaHMI; OLEHUBATh W MPEICTABIATH  PE3YJIbTaThl
BBITIOJTHEHHON PaOOTHI.

3. Kparkoe conepxanue Npou3BOJACTBEHHOH NMPAKTUKU

3aKperuieHue  TEeOPETHUYECKUX 3HAHUM TOJYYEHHBIX  IPU HM3YYEHUHU MPOrPaMMBbl
Maructparypsl. [lolydeHne NpakTUYECKHX HABBIKOB IO OpPraHU3aldHd HMCCIEA0BATEIbCKUX
paboT, B yNpaBICHHH KOJUJICKTUBOB WCIIOJHUTENIEH. YKpPEIUIEHUE HaBBIKOB HAay4dHO-
HCCIIEN0BATEIBCKON 1EATEIBHOCTH.

4. O0beM NpPOU3BOJICTBEHHON MPAKTHKHU

Bunpsl yaeOHOM paboThI Bcero
3aueT. equHUIL AkazieM. 4acoB
O0mas TpPyA0eMKOCTb JUCIUILIUHBI 10 Y4e0HOMY 3.0 108
IJIAHY
CamocrositeabHas padora (CP), B TOM yncie: 3,0 108
KoHTakTHas camocTosiTenbHas paboTa 0,2
CamocrosTenpHOe BBITIOJTHEHUE pas3zienos 3,0 1078
JTUCLUAIUINHBI '

Buja uTOroBOro KOHTpOJIsi: 3a4eT € OlleHKOM

Bunast yueOHoI paboThI Bcero
3aueT. equHUIL AcTpOH. 4acoB

OO0mas TpyA0eMKOCTb JMCHUILIUHBI 10 Y1eOHOMY 30 81
IIAHY '
CamocrositeabHas padora (CP), B ToM yncie: 3,0 81

KonTtakTHas camocTosiTenbHas paboTa 0,15
CamocrosTenpHOe BBITIOJTHEHUE pasziesnoB 3,0 80 85
JUCLUIIIUHBI ’

Bu/1 MTOroBOro KOHTpOJIsA: 3a4eT ¢ OLeHKOM
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AHHOTauus padoyeil MporpaMmbl
Hpexaunaomuas npaktuka (b2.B.04 (I1x))

1. Heap mnpelIMIUVIOMHONW MNPAKTHKM — O CTPYKTYpe OpraHU3ald M OCHOBHBIX
(GYHKIUSAX HCCIIEAOBATEIbCKAX M YIPABICHYCCKHUX IO/Ipa3/eiCHUd, OCBOCHUE HOPMAaTHUBHOU
JOKYMEHTAIlUM M CPEICTB MPOrPaMMHOTO OOECIIEUEHHUsS] MCCIEeI0BATEIbCKOTO MOApa3 IeIeHus,
npuoOpeTeHNe  OMbITa  OpPTaHU3allMk  CaMOCTOSITENIbHOW M KOJUICKTHBHOH — Hay4YHO-
UCCIIEIOBATENbCKOW paboThl, 0000IIeHHEe W CHCTEeMaTW3alus MJAaHHBIX ISl BBIIOJHEHUS
BBIYCKHOW  KBaJU(HUKAIIMOHHONW  Pa0OThI, pa3BUTHE Yy OOYYAIOIIMXCS  JINYHOCTHO-
npodeCCHOHATBLHBIX KaYeCTB UCCIIEI0BATENS, TOATOTOBKA, HAMTMCAaHUE, O(POPMIICHHE BBIITYCKHON
KBATH(UITUPOBAHHON pabOTHI.

2. B pesyabTare wu3yYeHHUs] JUCHMILUIMHBI, oOydawummiics 1o mnporpamme
MarucTpaTypsbl T0JIKeH:

Obaaoame clieayrmUMu TPpoheCCUOHATEHBIMUA KOMIIETCHITHSIMHU:

CIIOCOOHOCTBIO AHATM3UPOBATh TEXHOJIOTUYECKUN MPOIECC KaK OOBEKT YIPABICHHS
(IIK - 9);

CIIOCOOHOCTHIO MPOBOJUTH CTOMMOCTHYIO OIIGHKY OCHOBHBIX IPOU3BOICTBEHHBIX
pecypcos (ITK-10);

CIIOCOOHOCTHIO OpPraHU30BBIBATH PA0OTy HCIIOJHUTENCH, HAXOAUTh W NPHUHUMATh
yIpaBJIEHYECKHUE PEUICHUs B 00JIaCTH OpPraHU3alyy TPyJa U OCYIIECTBICHUH MPHPOIO0XPAHHBIX
meponpusituii (ITK-11);

CIIOCOOHOCTBIO CHUCTEMAaTH3UpPOBaTh U 0000maTe mHGOpMAIMIO MO (OPMHPOBAHUIO H
UCIIOJIb30BaHuI0 pecypcoB npemnpustus (ITK-12);

TOTOBHOCTBIO ~ HM3y4aThb  HAYYHO-TEXHHYECKYI0  HMH(MOpMAIMIO,  aHAIU3HPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

CIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIE METOIBI HCCIIEAOBAHMS TEXHOJIOTHYECKUX
IpPOIIECCOB W MPHUPOJHBIX CPEM, HCIOJIb30BaTh KOMITBIOTEPHBIC CPEICTBA B HAYYHO-
uccienoBareabekoit padore (I1K-14);

CIOCOOHOCTBIO  IUIAHUPOBATh  AKCIEPUMEHTAIbHBIE  WCCIEOBAaHUS,  IOJy4YarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([TK-15);

CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- U pecypcocOeperarponye Mpoueccs B
npombinuieHHoctd (ITK-16);

3HaTh:

-HEKOTOPBIE METO/IbI pa3pabOTKH HOPM pacxoja TOIUIMBHO-YHEPTeTHIECKUX PECYpCOB Ha
IPOM3BOJICTBO U NMOTPeOICHNE YHEPTUH,

-METOJUYECKHE TMOMXOABl K TPOIEaypaM TOATOTOBKA W TPHHATHS PEIICHHUH
OpraHU3aIMOHHO-YIIPABIEHUYECKOT0 XapaKTepa,

-OCHOBHBIE METOJMKM ONpEACTeHHs HOPM pacxojJa TOIJIMBA M DHEPTUM Ha
OCYILECTBJICHHE TEIUIOTEXHOJIOINYECKUX TIPOLIECCOB M OCHOBHBIE HANpaBJIEHUS SKOHOMHUU
YHEPTOPECYPCOB

Ymersn:

-IIPOBOJINTH AHAJIN3 CHIIBHBIX U CIIA0BIX CTOPOH pEIICHUs, B3BEIIMBATh W aHAIN3UPOBATH
BO3MOXXHOCTH W DPHUCKH, HECTH OTBETCTBEHHOCTh 3a IPHUHATHIE pPELICHHsS, B TOM YHUCIE B
HECTaHIAPTHBIX CUTYAIHIX

-[IPOBOJIUTh OLEHKY HAAEKHOCTH U JPPEKTHUBHOCTH PAOOTHI TEIIOTEXHOJIOTUYECKOTO
o0opynoBaHus; (GOPMYITHPOBATH 33aJaHUs Ha pa3pabOTKy MPOEKTHBIX PEUICHHUH, CBSI3aHHBIX C
MOJICpHU3AIMEH  TEXHOJOTMYECKOro OO0OpYyIOBaHHUS, MEPONPUATUSAMH IO  YIYYIIEHHUIO
OKCIUTYaTaI[MOHHBIX XapaKTEPUCTUK, IOBBIIICHUIO SKOJIOTHYECKON O€30MacHOCTH, 3KOHOMHUHU
pecypcoB

Baaners:

-HaBbIKAMH OOOCHOBaHHS M pa3padOTKM TEXHUYECKMX 3aJaHUil Ha pa3paboTKy
MEPOTIPUATHIA IO SKOHOMHH YHEPTOPECYPCOB
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-HaBbIKAMM  NPUMEHATh  METOABl  aBTOMATU3MPOBAHHBIX  CHCTEM  YIPABICHMS
TEXHOJIOTUYECKUMHU MPOLIECCAMU
3. Kpartkoe copep:xaHue NpeJIuiJOMHON MPAKTHUKHA

Monyns 1. BBenenune — nenu v 3afaud NpeIJUIUIOMHON NMpakTUkU. OpraHu3alioHHO-
METOANYECKHE MEPOTIPUATHSL.

Monayns 2. OpraHm3anus ¥ OCYIIECTBICHHE  HAyYHO-HCCIENOBATEIbCKOW U
IPOM3BOJICTBEHHOM JeATeNbHOCTU. [IpUHIMIIBI, TEXHOJIOTUH, POPMBI U METOJIbl OPraHU3aLUN U
yIpaBJIEHUS] OTIENbHBIMU 3TalaMH ¥ MPOrpaMMaMHd IPOBEICHHUS HAYYHBIX HCCIECJOBAHUN U
TEXHUYECKUX pa3pabOTOK Ha MpUMepe OpraHu3alMd Hay4yHOH paboThl OpraHU3alUM
(mpo6GsieMHOM J1ab0paTOPUH, HAYYHOH TPYIIIIHI.

Monyns 3. BeinonHeHne MHAMBHIYyanbHOTo 3anaHus. OOoOLieHHe U cucTeMaTH3alus
JAHHBIX IS BBITIOJHEHHS BBIMTYCKHON KBanupuKanuOHHOW paboTel. OdopmieHHe oTdera.
JInuHoe y4yactue 00y4arolerocs B BbINOJIHEHUH HayYHO-UCCIIEe10BaTEIbCKUX PA0OT.

4. O0beM npeIUIIIOMHONH NPaKTHKH

. B 3aueTHBIX B akanem.
Bunet yueGHoiIi paboThl
CIMHUIIAX yacax
OO01asi TPY10€eMKOCTh JTMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 9 324
CamocrositesbHasi padora (CP): 9 324
CaMOCTOSATEIHbHOE BEITIOJTHEHHE Pa3/ICIIOB AUCIIUTLIMHBI 323,8
KonTakTHas camocTosTenpHas paboTa 0,2
Bu1 H”TOrOBOr0 KOHTPOJIS: 3a4€T ¢ OLIEHKOM - -
Bunst yueOHOI paboThI Bceero
3aueT. equHUIL AcTpoH. yacoB
O01as Tpya10eMKOCTh JUCHUIIIUHBI 110 Y4e0HOMY 9,0 243
TLUIAHY
CamocrositeibHas padora (CP), B Tom uncie: 9,0 243
CamocrosiTeTbHOE BBITIOJITHCHHE pas3zenoB 0.15
IACIIATUINHEL 9,0 '
KonTakTHas camocTosTenpHas paboTa 242,85

Buj uTOroBoro KOHTpOJIsi: 3a4eT € OIEHKOM

4.7 AHHOTanus padoyeii nporpaMmmsl
3ammTa BRINYCKHON KBAJIM(HUKAIMOHHOHI padoThl, BK/IIOYasi NOATOTOBKY K Npoueaype
3aUThI U npoueaypy 3amuthl (53.5.01)

1. Leas rocynapcTBeHHON MTOTOBOM ATTECTALMH — BBIBIICHUE YPOBHS TEOPETUUECKOMN
Y TIPAKTUYECKOM MOATOTOBIEHHOCTH BBITYCKHUKA By3a K BBIIOJHEHHUIO MPO(ECCHOHANBHBIX 3aa4
U COOTBETCTBUS ero mnoarotoBku TpeboBanusM PI'OC BO mo HampaBleHUIO HOATOTOBKH
OakanmaBpoB 18.03.02 Duepro- u pecypcocOeperaroniye mporecchl B XUMUIECKON TEXHOJIOTHH,
HEPTEeXUMMUH M OHUOTEXHOJNOTUWH, NpodmwIb «IHEpropecypcocOeperaiomume XuMUIecKue
IIPOU3BOJICTBAY.

2. B pe3yJjbTare rocyiapCcTBeHHOIi MTOrOBOii aTTecTAllMM — 3aIUTHI BHIMYCKHOM
KBAJIM(PUKALHOHHONH PpadoThl o0y4yawInuiicss MO mnporpamMme OakajJaBpuarTa, 10JIKEeH
00J1a1aTh CIENYIOIMMH 001IeKYIbTYPHBIMH KOMIIETCHIIUSIMH

CIOCOOHOCTBIO HCHOJB30BaTh OCHOBBI (UIOCOPCKUX 3HAHUM UIs1 (QOpMHpPOBaAHUS
MUpoBo33peHdeckoi mosuimu (OK-1);

CIIOCOOHOCTBIO AHAJM3UPOBATh OCHOBHBIE 3TANbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTus oduiecTBa A popMupoBaHus rpaxaanckoi nozummn (OK-2);
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CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI 3KOHOMHMYECKHMX 3HAaHMH B pa3iMuHbIX cdepax
x)usneaestensaoct (OK-3);

CIIOCOOHOCTBIO HCHOJB30BATh OCHOBBI IIPABOBBIX 3HAHUI B Ppa3IMuYHBIX cepax
xusnenestenbHoctu (OK-4);

CIOCOOHOCTBI0 K KOMMYHMKALIMM B YCTHOM M INHUCBMEHHOH (opmMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIs  pEIIeHUs 33/7a4  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CHOCOOHOCTBIO PabOTaTh B KOJUICKTHBE, TOJEPAHTHO BOCHPHUHUMATH COLIMANIBHBIC,
ITHUYECKUE, KOHPECCHOHAIBHBIC ¥ KyabTypHbIe pasnuuus (OK-6);

CHOCOOHOCTBIO K cCaMOOpraHu3aiu u camooopaszosanuio (OK-7);

CIOCOOHOCTBIO HMCIIOJIB30BaTh METOJbl U CpeAcTBa (U3NYECKOM KyJIbTYPbI UL
o0ecrieueH s OJTHOLIEHHOM colnaibHO# 1 npodeccnonansHoi nesitenproct (OK-8);

CIOCOOHOCTBIO MCIIOJIb30BaTh MPHUEMBI IIEPBOM MOMOINM, METOJbl 3alUThl B YCIOBUAX
upe3BbluaiiHbIx curyanuii (OK-9);

001menpogeccHOHAIbHBIMM KOMIIETEHIIMSIMHU:

CIOCOOHOCTBIO peIaTh CTAaHAAPTHBIE 33Ja4d MPO(ECCHOHATBHON JEATEIILHOCTH Ha
OCHOBE MH(OpPMAIMOHHON U OMOIMOrpaduuecKoi KylIbTyphl ¢ IPUMEHEHUEM UH()OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHA W C YYETOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3zomacHoctu (OITK-1);

CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILIMH B
npoeCcCHOHATIBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTUYeCKOro aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHOro uccienoBanus (OI1K-2);

CIOCOOHOCTBIO UCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIs TOHUMAaHUS
OKpy»Xxaromiero mupa u siiieanit npupozsl (OI1K-3);

npogecCHOHAIbHBIMH KOMIIeTeHIUsIMH, COOTBETCTBYIOLIUMHU BUJAM
npodeCCHOHATBLHOM eATeTFHOCTH, HAa KOTOPhIE OPUEHTHPOBAHA ITpOrpaMMma OakajaBpuara:

OP2AHU3AUUOHHO-YNPABICHYECKAA 0eAMEIbHOCHIb:

CIOCOOHOCTBIO AHAJIM3UPOBATH TEXHOJIIOTUYECKUN NPOIECC KaK OOBEKT YIMpPaBICHHS
(IK - 9);

CTIIOCOOHOCTBIO TPOBOJUTH CTOMMOCTHYIO OIIGHKY OCHOBHBIX IIPOU3BOICTBEHHBIX
pecypcos (ITK-10);

CTIIOCOOHOCTBIO OpPTaHM30BBIBATH PA0OTY HCIIONHUTENECH, HAXOAWTh W TMPHHUMATh
yIpaBJIeHYECKHE PelIeHns B 001aCTH OpraHu3alyy Tpya U OCYIIECTBICHUHN PUPOT00XPAHHBIX
meponpusituii (ITK-11);

CIOCOOHOCTBIO CHUCTEMaTH3UpOBaTh U 0000maTh MHGOPMAIMIO MO0 (OPMHUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpusitus (ITK-12);

HAYYHO-UCCNe006aAMENbCKAA 0eAMENbHOCHb:

TOTOBHOCTBIO ~ HM3y4yaTh  HAYYHO-TEXHHYECKYI0  HMH(MOpMAIMIO,  aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOEKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

CIIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIE METONbI HCCIIEAOBAHMS TEXHOJIOTHYECKUX
OpPOIIECCOB M MPUPOJHBIX CpEJ, HCIOJIb30BATh KOMIIBIOTEPHBIE CpEJICTBA B HAy4YHO-
uccienoBateabekoit padore (ITK-14);

CMOCOOHOCTBIO  IUIAHUPOBATh  JKCIEPUMEHTAIbHBIE  HCCIEIOBAaHUS,  IOJYy4YarTh,
00pabaThIBaTh U aHATU3UPOBATH MONTy4deHHBIE pe3ynbraThl ([TK-15);

CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- M  pecypcocOeperaroiye Mpouecch B
npombinuieHHoctd (ITK-16);

3HaTh:

— TMOpPAJOK OpraHu3alliM, TUIAHUPOBAHUS U TPOBEICHHMS HAy4YHO-HMCCIIEOBATEIbCKUX
paboT ¢ HCIOTb30BaHUEM TIOCIIETHIX HAYIHO-TEXHUYECKHUX JIOCTHKEHUN B TAaHHOW 00JIacTH;

— TEOpPETHYECKHUE OCHOBBI MOJCIUPOBAHHS, ONTUMH3AIMA W YIIPABICHUS JHEPro- U
pecypcocOeperalonmMi XMMUKO-TEXHOJIOTMYECKMMH MIPOIlecCaMi U CUCTEMaMH U TPUMEHSTh
ITH 3HaHUS Ha TPAKTUKE;
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— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEIECHHOIO UCCIETOBAHMS
B BUJI€ HAYYHOTO OTUYETa, CTaThU WM JIOKJIA/a;

YMmern:

— CaMOCTOSITEIbHO BBIABJISATH NEPCHEKTHBHBIC HAIPABJICHUS HAYYHBIX HMCCIEOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTh, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUYUMOCTh IPOOJIEMBI,
IPOBOJUTh PACUETHO-3KCIIEPUMEHTAIbHBIE HCCIIEOBAHUS C HCIOJIb30BAaHUEM IPUKIATHOIO
POTPaMMHOTO 0OecieueHHsI, aHAIM3UPOBATh U MHTEPIPETHPOBATH MOJTYYEHHBIE PE3YJIbTAThI;

— OCYUIECTBJIATh MOUCK, OOpabOTKy M aHAIN3 HAYYHO-TEXHHUYECKOW MH(OPMAIUH IO
TEME BBINOIHAEMON paboThl, B TOM YMCJIE C INPUMEHEHHEM COBPEMEHHBIX HMH(pOPMAIMOHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MpHOOpax, 0OOPYIOBaHHM, CPEICTBAX KOMITBIOTEPHOM
TE€XHUKU, OPraHU30BbIBaTh IPOBEAECHUE JAa0OPATOPHBIX U BBIYUCIMTENBHBIX 3KCIIEPHUMEHTOB,
POBOJIUTH UX 00pabOTKY M aHAIM3UPOBATH PE3YIbTATHI,

Baagern:

— METOJOJIOTHEH M METOJMKOW IIPOBEAEHUS HAy4HbBIX HCCIIEJAOBAaHMM; HaBbIKAMU
CaMOCTOSITEJIbHOW Hay4HOU U UCCIIEI0BATEIIbCKON paboThI;

— HaBbIKaMH palOThl B KOJUICKTHBE, IUIAHUPOBATh M OPTraHM30BHIBATH KOJUICKTHBHBIC
Hay4HbI€ MCCIIEJIOBAHUS; OBJIA/JIEBaTh COBPEMEHHBIMH METOAAMU HCCICAOBaHMS M aHalU3a
MIOCTaBJIEHHBIX MPOOJIEM;

— CIOCOOHOCTBIO pemaTh TOCTABJICHHBIE 3aJaud, WCIOJb3ys yYMEHHUS W HABBIKM B
OpraHu3ali HAyYHO-MCCIIEI0BATEIbCKIX U TEXHOJIOTHIECKUX padoT.

3. KpaTkoe coaep:kaHue rocyJapcTBeHHON HTOrOBOM aTTeCcTallUM

I'ocynapcTBeHHass UTOroBasi arrectanus oOydarolluMxcs IO Iporpamme OakajiaBpuara
npoBOIUTCS B (opMe  3amuMTHl  BBITYCKHOW  KBanudukamuoHHoi  paborsr  (BKP).
['ocynapcrBenHas utoroBas arrecranus B ¢popme 3amutel BKP npoxoaur B 8 cemectpe Ha 6asze
3HaHWUM, MOITYYEHHBIX CTYJAEHTAMM IIPU U3YYE€HUU NUCUUIUIMH HanpaBiaeHus 18.04.02 Ouepro-
U pecypcocOeperarolue npouecchl B XUMUYECKOM TeXHOJIOTUH, HEPTEXUMUH U OMOTEXHOJIOTHH,

I'ocynapcTBeHHast UTOroBasi arrectanusi o0yJaromuxcs 1Mo mporpaMMe OakajnaBpuara —
3al0UTa  BBINYCKHOM  KBaNM(UKAIMOHHOW  pabOTBl  HPOBOJUTCA  TOCYIAapCTBEHHOU
HK3aMEHAllMOHHON KOMUCCHUEN.

Kontpons 3Hanuil oOyuatommuxcs, noixydeHHbIx npu ocBoeHun OOII, ocymectisercs
nyreM nposeneHus 3amutsl BKP u nprucBoenus kBanupukanum «0akamaBpy.

4.00beM rocy1apCcTBEHHON HTOTOBOM aTTeCTAMU

[IporpaMmMa oTHocuTCcsl K 0a30Boi 4YacTh y4eOHOro IlaHa, K OJIOKY
«l'ocynapcTBenHas wuroroBast arrecrauusi» (b3) u paccumtaHa Ha COCpPEeIOTOUEHHOE
npoxoxzaeHue B 8 cemectpe (4 kypc) oOyuenuss B obdbeme 216 u (6 3ET). Ilporpamma
npearnonaraeT, 4ro oOyyaromuecss UMEIT TEOPETUYECKYI0 M IMPAaKTHUYECKYI0 IMOATOTOBKY B
o0jacT HEOPraHWYEeCKOW, OpraHu4eckoi, (U3M4ecKol XUMHUHU, NPOLECCOB M anmaparoB
XUMHUYECKOH TEXHOJIOTUH (pa3liesl TUAPOJUHAMUKH), MaTeMaTHYECKOro MOJETUPOBAHMS
XUMHUKO-TEXHOJIOTHYECKHUX IIPOLIECCOB, METOJOB ONTUMU3ALIMH U IJIAHUPOBAHUS SKCIIEPUMEHTA.

B akan.
N B 3au. B actp.
Bunsl yueOHoI paboThI qacax
enl. qJacax
O0uas Tpy10eMKOCTb M CUUILIHHBI IO 6 216 162
y4eOHOMY IIAHY
Konrakthas patora (KP): - - -
CamocrositesibHas padora (CP): 6 216 162
Brimonnenue, Hanucanue u opopmierne BKP 5 216 162
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Bua kourpoJs: 3ammura BKP + +

AHHOTanuA padoyeil mnporpaMmmbl IUcUUIIMHBI «[lepeBoa HAYYHO-TEXHUYECKOM
Jureparypsi» (PT/.B.01)

1. Heab AMCUMILIMHBI — MPUOOPETCHHE OOYYAIOIIMMHUCS 00IIel, KOMMYHUKATUBHON U
npoeCCHOHATBPHON KOMIIETCHIIUH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax s3bIKOBOM
MOJATOTOBKU IO3BOJISIET BBIMOJHATH Pa3MyHbIe BUABI MPO(ECCHOHATHLHO OPUEHTUPOBAHHOTO
IIEPEBO/A B IPOU3BOJICTBEHHON U HAYYHOU JIEATEIBbHOCTH.

2. B pe3yabraTe wu3yYeHHMs AUCHUIUVIMHBI oOyyawlnuiicsi 10 mNporpaMmme
0akajaBpHUaTa J0JIKeH:

Obaaoams CleqyOIUMU KOMIETCHIIUSIMHU:

— CIIOCOOHOCTh K KOMMYHHMKAIIMM B YCTHOM M NMUCBMEHHOM (OpMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISl  PEIICHUS 3aJad  MEXKJIMYHOCTHOTO M MEXKKYJIbTYPHOI'O
B3aumoeicteus (OK-5).

— TOTOBHOCTBIO H3Yy4aThb HAYYHO-TEXHHYECKYI0O HMH(OpMAIMIO, aHATU3UPOBAThH
OTEUECTBEHHBIH U 3apyOCIKHBII ONBIT 10 TeMaTuke uccienaoBanuii (IIK-13);

3HaTh:

— OCHOBHBIE CTIIOCOOBI JOCTHIKEHHSI SKBUBAJCHTHOCTH B IIEPEBOJIC;

— OCHOBHBIE ITPUEMBI I1IEPEBOIA;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH 53bIKA KAK CUCTEMBI;

— JIOCTaTOYHO€ /I BBINOJHEHUs [E€peBOJA KOJUYECTBO JIEKCUUYECKUX EIUHUIL,
($pa3eoa0ru3MoB, B TOM YHCJIE COLUATbHBIX TEPMUHOB U JTMHIBOCTPAHOBEIUECKUX pEaNINii;

Ymers:

— IIPUMEHSATh OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYUIECTBJIATh NHUCHBMEHHBIH TMEpeBOJ C COOJIOJCHHEM HOPM JIEKCUYECKOM
HKBHUBAJIEHTHOCTHU, COOJIIOIEHNEM TPaMMaTHUYECKUX, CHHTAKCUUECKUX U CTUIMCTUYECKUX HOPM;

— 0(OpMIIATH TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEJIAaKTOPE;

— OCYIIECTBIISITh MEPEBOJ C COOJIOJEHHMEM HOPM JIEKCMUECKON 3KBHBAJIEHTHOCTH,
COOJIIOJIEHHEM TPaMMAaTHYECKUX, CHHTAKCHYECKUX U CTHIMCTUYECKUX HOPM TEKCTa MepeBoa U
TEMIOPATbHBIX XapAKTEPUCTUK UCXOIHOIO TEKCTA;

Biaagern:

— METOJAMKOW MpeanepeBOAYECKOro aHajlu3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCIIPUATHIO HCXOJHOTO BBICKA3bIBAHUS;

— METOJUKON TMOJArOTOBKM K BBIIIOJIHEHUIO MEPEBOJa, BKJIOYAsl MOUCK MH(OpManuu B
CIIPaBOYHOM, CIIELUATILHOM JINTEPATypE U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKPAIIIEHHOH NepeBOIYECKOM 3alKCH MTPH BBIITOJIHEHUH TIEPEBOA;

— OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIENAIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JINTEPATYPHI M0 CHEIUATbHOCTH.

3. KpaTkoe coep:xaHue JMCHUIINHBI:

Beenenue. Ilpenmer u pons mepeBojia B COBpEeMEHHOM oOImiecTBe. Pa3nudHbie BHIIBI
nepeBojia. 3aJadyd M MECTO Kypca B TOJTOTOBKE OakajlaBpa IO HAINpPaBICHHUIO MOATOTOBKU
«JHepro- m pecypcocodeperaronge Mporecchl B XUMHYECKOM TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOIOTHI.

Mooynw 1. Ilepesoo npeonosicenuti ¢ eudoepemennvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHue mopsiaKa CIOB B AHIJIMICKOM M PYCCKOM IMpeioxeHusx. IlepeBox
IIPOCTOTO MMOBECTBOBATENBLHOTO MPEI0KEHNS HACTOSIEro0, OyAyIIero U MpOLIeIIero BpeMEHH.

OcobeHHOCTH TepeBOAa BOMPOCUTENBHBIX W  OTPULATEIBHBIX NPEAJIOKEHUH B
pa3IMYHbIX BpEMEHaX.
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1.2 TlepeBon npemnoxenuid Bo BpeMeHax Indefinite, Continuous. Urenue u mepeBoj mo
teme "Xumus'".

Mooyne 2. Ilepesod npeonoscenuti ¢ ucnoivzosanuem eudospementvlx gopm Perfect,
Perfect Continuous.

2.1. TlepeBom mpemioxenuii Bo Bpemenax rpymm Perfect, Perfect Continuous
(YyTBepaMTENbHBIE, BOINPOCUTENbHBIE U OTpHULATeNbHbIe (opMbl). OcoOeHHOCTH YHOTpeOIeHUs
BCIIOMOTaTeNbHBIX TJIaroJIoB.

2.2 IlepeBon crpamarenbHOro 3anora. TpynHble cilydan IE€peBOJa CTpajaTelbHOIO
3ajora. YreHue u mepeBoj] TEeKCTOB 1o TeMe «Hayka um HaydHble MeTOAb», «TEeXHOIOTHSI».
AKTHBU3AIUS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3. IlepeBon mpunatouHsix npemioxenuit. [Ipunatounsie noanexamme. [Ipuaarounsie
ckazyemble.  llpumarounsie  ompenenutensHble.  [Ipugarodnsie  0OCTOSTENBCTBEHHBIE,
MPUIaTOYHBIEC JOTIOJTHUTEIbHBIE.

2.4. Tumsl yCIOBHBIX NPEIJIOKEHHH, MpaBHia U 0COOCHHOCTH WX mepeBoja. IIpakTuka
nepeBojia Ha TpUMEpax TEKCTOoB  «Xumus Oyoyweeon, «/.H. Menoenees», «Hayka u
MEXHONO2USLY.

2.5. TlepeBon mpennoKeHUN C Y4eTOM NpaBHiia coryacoBaHusi BpemeH. [lpsmas u
KOCBEHHasl peyb.

2.6. Paznuunple BapuaHTHI IEPEBOA CYIIECTBUTEIHHOTO B MIPEATIOKEHUH.

2.7. MojanbHble TJ1arojibl 1 0COOEHHOCTH UX NepeBosa. Pa3BuTue HaBBIKOB MEPEBOAA 110
teme "Hayka 3aBTpaisero nus".

2.8. CnennanbHas TepMuHosorus mo teme "Jlabopatopus".

2.9. Cokpamenusi. Oco6OeHHOCTH UX IepeBojia. Pa3BuTre HaBBIKOB MepeBOa Ha IPUMEpeE
TEKCTOB 10 TeMe «JlabopaTopusi», «I3MepeHus: B XUMHI».

Mooyns 3. Ocobennocmu nepegooa npeodnodceHull ¢ UCNONb308AHUEM HEeTUYHbIX Gopm
enazona.

3.1. Henmnunsie dopmsel rinarona. MaGuHuuTHB (HeompeneneHHas ¢opma riaroja). Pois
WHOUHATHBA B IPEIJI0KESHNN M BAPHAHTHI IEPEBOJIa HA PYCCKU A3bIK. [IpudacTust u repyHanid.

3.2. VuadunutuHble 000pOTH. OOOPOT AOMONHEHHWE C HWHPUHUTHUBOM. BapuaHTbI
nepeBojila Ha pycckudl s3blk. TepmuHosnorus mno Teme "CoOBpeMEHHbIE JHEpro- u
pecypcocOeperaroriye TeXHOJIOTHuH'".

3.3. OO6Gopor mnonanexamee ¢ WHPUHUTUBOM. Paznuunbie BapuaHTHl IepeBoja.
Tepmunonorus no teme "XuMudeckas TEXHOJIOTHS, HEPTEXUMHUSI U OUOTEXHOIOTHA".

3.4. IlepeBoa mpUYacTHBIX 00OPOTOB. AGCOMIOTHBIM MpuyacTHbIE OGOpPOT M BapUAHTHI
nepeBoja. Pa3Butue HaBbIKOB IepeBoja 1o Teme "bruorexHonorus".

Oomiee kKonM4yecTBO MOyIIeH - 3.

4. O0beM y4eOHOH JUCHUIIMHBI

B
. B akanmem.
Bunpsl yaeOHOM paboThI 3a4ETHBIX
yacax
eIMHUIIAX
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 1.8 64,4
Jlekuuu yueOHbIM NIaHOM He nPedyCMOmpeHbl - -
[Tpaktuueckue 3arstus (I13) 1.8 64,4
JlaGopaTopHbIe 3aHITHS YUeOHbLIM NIAHOM He NPeO0yYCMOMPEHbl - -
CamocrositeabHas padora (CP): 2.2 79,6
YnpakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM JUCIUIIINHBI 2.2 79,6
Buja KOHTpPOJIsi: 3a4€T ¢ OLEHKOM
. B B actponom.
Bunast yueOHol paboThl P
3a4EeTHBIX qacax
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eIMHUIIAX
OO0uas TPy10eMKOCTh JHCHHMILIHHBI 10 Y4eOHOMY IJIAHY 4 108
Konrakthas pa6ora (KP): 1.8 48
Jlekuuu yueOHbIM NIaHOM He NPedyCMOmpeHbl - -
[Ipaktuueckue 3ausrtus (I113) 1.8 48
JlabopaTopHbIe 3aHSITUS YUeOHbIM NIAHOM He NPedyCMOmMpPeHbl - -
CamocrositesibHas padora (CP): 2.2 60
YipakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM AUCHUIIINHBI 2.2 60
Buja koHTpoOJIsi: 32a4€T ¢ OLIEHKOM

AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI «['paxaaHcKas 3alIUTa B Ype3BbIYaHbIX
curyamusax» (®T/.B.02)

1. Hegb AMCHMIUVIMHBI - TOATOTOBUTH CTYJIEHTa K OCMBICIEHHBIM IPAKTUYECKUM
JNEHCTBUSAM MO OOECIIEYCHHIO CBOEH O€30IMacHOCTH M 3aIlUTHl B YCIOBUSX BO3HUKHOBEHHS
Ype3BbIUAIHON CUTYyallMU PUPOIHOTO, TEXHOTEHHOTO ¥ BOGHHOT'O XapaKkTepa.

3amada M3ydeHHs] CBOAUTCS K (POPMHPOBAHUIO YMEHUH M HABBIKOB, MO3BOJISIFOIIMX Ha
OCHOBE M3Y4EHHs OMACHBIX U MOPAXKAIOIIUX (PAKTOPOB UPE3BbIUANHBIX CUTYAIMIl MPUPOIHOTO,
TEXHOIM€HHOI'O M BOEHHOI'O XapakTepa, APYTUX ONACHOCTEM yMeNo pellaTh BOIPOCHI CBOEH
0€30I1aCHOCTH C MCII0JIb30BAaHUEM CPEACTB CUCTEMBbI I'PAXKIaHCKON 3aIlUTHI.

1. B pe3yabTraTre OCBOeHHSI [IHCHMIUIMHBI O00yYamouuiicss M0 mporpamMmme

0akajlaBpHaTa J10JIKEH:

OO06BnaAETH CACAYIONIMMHU KOMITETCHIIUSIMHU:

- CIIOCOOHOCTBIO MCHOJb30BaTh MPUEMBI IEPBOM MOMOIM, METO/IbI 3aIUThI B YCIOBUAX
ype3BbryaiiHbix curyauii (OK-9);

3HaTh:

- XapaKTEPUCTHKH TMPHPOTHBIX OCICTBUI, TEXHOTEHHBIX aBapuil W KatacTpod Ha
paaualoHHO, XUMHUYECKH U OMOJIOTHUECKH OMACHBIX 00BbEKTaX, Mopaxaromue GakTopbl APYrHxX
OMAaCcHOCTEI;

- OCHOBBI BO3JIEHICTBHS OMACHBIX (PaKTOPOB UPE3BBIYANHBIX CUTYallMi Ha 4yesloBeKa U
IPUPOHYIO CPENY, JOMyCTUMBIE TIpeIeTIbHbIE KPUTEPUU HETAaTUBHOTO BO3ICHCTBUS;

- Mepbl 0e30MacHOro MOBEACHUs NpU NpeObIBaHWU B pailoHaxX (30HaX) MOXKapoB,
PaZMOaKTHBHOTO, XWMHYECKOTO W OMOJIOTHYECKOTO 3arpsI3HEHMS;

- CII0COOBbI M CpEJCTBa 3allUThl YeJIOBEKa OT BO3ACUCTBUS MOpaXKaroIuX (PakTopoB
Ype3BBIYANHBIX CUTYAIMH MPUPOTHOTO, TEXHOTEHHOTO M BOSHHOTO XapaKTepa.

Ymers:

- WUCTIOJNIB30BaTh CPEJCTBA 3AlIUTHl OPTaHOB JBIXAHUS M KOXKH, MEIUIIUHCKHE IS
CaMO3allINUThl U OKa3aHUs OMOILY JIPYTUM JIIOJISIM;

- TPUMEHSTH TEPBUYHBIC CPENICTBA MOXKAPOTYIICHUS ISl JIOKATU3AIMH W TYIICHUS
1o’kKapa, BO3HUKIIETO B ayJUTOpUH (J1abopaTopun);

- OKa3plBaTh ce0e W JPYyruM TIOCTPAJaBIIUM MEIUIUHCKYIO TIOMOIIb C
UCIIOJIb30BaHUEM TAaOETIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJICTB.

Baaners:

- IpUEMaMH MIPOBEICHUS YaCTUYHOM CaHUTapHOW 0OpaOOTKH NMpH BBIXOJE M3 paioHa
(30HBI) PaIMOAKTUBHOIO, XUMHYECKOI'O U OMOJIOTHMUECKOT0 3arps3HeHHMs (3apakeHNs);

-- CII0cOo0aMHM M TEXHOJIOTUSAMH 3aIIUTHI B UpE3BBIYAMHBIX CUTYAIUSX.

3. Kpartkoe cogep:xanue JTUCUMILIMHbI.

1. OmacHoctu mnpupogHoro xapakrtepa. CTuxuiiHble O€ACTBUS, SIBICHUS TNPUPOIBI
pa3pyLIMTEIbHON CHUIIBI - 3€MJIETPACEHHUs, HABOJHEHUS, CEJIEBBIE MIOTOKH, OIOJI3HU, CHEXHBIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbL, 3aCyXHU, yparaubl, OypH, MOXKapsbl.
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2. OmacHOCTHM TEXHOTEHHOT'O XapakTepa. ABapuM W KaTacTpo(dbl Ha paauaMoOHHO
OIIAaCHOM OOBEKTE, XHUMHUYECKH OIACHOM OOBEKTe, OMOJOrMYeCKH OIACHOM OOBEKTE, Ha
TpaHcropTe  (OKEJIe3HOIOPOXKHOM,  aBTOMOOWJIBHOM,  PEYHOM, aBUAllMOHHOM);  Ha
TUIPOCOOPYKEHUSX; HA KOMMYHAIIBHBIX CUCTEMaX KU3HE0OeCIeUeHHUS.

3. OnacHoCcTH BOEHHOIO Xapaktepa. lIpuMeHeHue OpyKHUsI MacCOBOrO MOpPaKEHUS
(simepHOrO, XMMHYECKOTO, OHMOJIOTHMYECKOro), OOBIUHBIX CPEACTB C  3aKHUraTelIbHBIM
HAMOJHEHUEM, HOBBIX BHJOB OPYKHS. 30HBI 3apaXXEHUsI OT CPEACTB TMOPAKEHUS U HX
BO3JECHCTBUE HA HACEJICHUE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. Tloxapnas 0€30MaCHOCTh — COCTOSIHHE 3allMIICHHOCTH HACEJICHHs, HWMYIICCTBA,
oOmiecTBa M rocyaapctBa oT mnoxapoB. lloxkapHas omacHOCTh (IPUYMHBI BO3HUKHOBEHUS
MOXKapoB B 3JIaHMSIX, JIECHBIE MoXxapbl). Jlokanuzamust U TymieHue mokapoB. Ilpocreiimue
TeXHUYECKUE cpeAcTBa noxaporymenus (oruerymutenu Oll -8, OY-2) u npaBuiia noib30BaHUs
HMH.

5. KoMIutekc MeponpusTUil rpaXKJ1aHCKOM 3alUThl HACEJICHMUS.

Omnosenienne u uHGOpMUpOBaHUE HaceleHus o0 omacHocTH. [IpuHATHE HaceleHHeM
curHaioB omoBemieHus («Buumanue Bcem!», «Boszmymnas TpeBora», «PaamanmoHHas
OTMACHOCThY», «XHUMHUYECKass TpeBora», «OTOOH OMaCHOCTH») W TMOPSAOK JEHCTBHUS IO HUM.
OBakyalus HaceJeHHs U3 30HbI OMacHOCTH. CHocoObl 3Bakyallud OKCTpEHHas HBaKyallus
CTYJIEHTOB U3 ayJUTOPUHU [P BOZHUKHOBEHUU OXKapa.

CpencrtBa nHAMBHAYyAIbHOM 3amuThl opraHoB npixanus (I'T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PIIA-1, PIIT'-67M, PVY-60M, «®enukcy», I'13K, AL, AIII-3, I113VY-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITUHCKHIE CPEACTBA 3AIUTHI .

CpencrBa KOJUIGKTUBHOM 3aliuThl HaceleHus. HasHaueHue,  3alllMTHBIE CBOWMCTBA
yoexkumt.  [IporuBopamuanmonusie ykpoeiTus (IIPY, momsemHble mnemexomHbie MEepexobl,
3arnyOJieHHbIE CTAHIMM METPOIOJIUTEHA), npocTeiliiie YKpbITHs (TpaHIIeH, OKOIIbI,
nepeKpeIThie menn). [IpaBuia 3anaTus yoexuina.

6. OkaszaHuWe MepBOM MEIUIIMHCKOW ITOMOIINM TPHU OXOTraxX, PaHCHHUAX, 3apaKCHUSX.
[TpoBeneHNe YacTUIHOW CaHUTApPHON 00pabOTKM KOXHBIX MOKPOBOB YEJIOBEKA IPH BHIXOJE W3
30H PaJMOAKTUBHOTO, XMMHUYECKOTO M OHOIOTUYECKOTO 3apa)XeHHs (3arpsi3HeHus), U3 30H
MOXapoB.

7. JluxkBumanus mocieACTBUM Ype3BbIYAWHOW CUTyallMu. PagualnMoHHas M XUMHUYECKas
pa3BeaKa odara MopakeHHs (3apaxkeHus). ABapuitHO-criacaTesbHble padoThl. CrenunaibHas
0o0paboTKka TEXHHMKH, MECTHOCTH, OOBEKTOB (Je3aKTHBAIUs, Jerasanus, JAe3HH(EKIus,
JIe3UHCEKITHS

8. DKcTpeHHas »JHBakyaluss U3 ayauTopuu (1abopaTopuu) B YCIOBHSIX MOXKapa,
paaualioOHHOTO, XUMHUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUS] TEPPUTOPUH C UCTIOIH30BAHHEM
npocreimx cpenacts 3amuThl («Penukey, ['J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUIIMHBI

Buz yue6Hoi paboTbl B 3auernbix eqununax | B akamewm. wacax
O01mas Tpy10eMKOCTb THCHUTINHBI 1 36
KonrakThas pa6ora (KP): 0,44 16
Jlexmm (Jlek) 0,44 16
CamocrositeabHas padora (CP): 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20

Bujg uTorosoro KOHTPOJIA: 3a4€T - -

Bunx yuebnoi paboTsl B 3aueTHbIx B

eAMHUIAX aCTPOHOM. Yacax
O01mas TpyA0eMKOCTb U CHUILIUHbI 1 27
KonrakThas padora (KP): 0,44 12
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Jlexuu (Jlek) 0,44 12

CamocrositeabHas padora (CP): 0,56 15

[TonroroBka K KOHTPOJBHBIM paboTaM 0,56 15

BI/III HTOTrOBOIo KOHTPOJISA: 3a4€T - -

AHHOTaUHA padoyeil mporpaMMbl JUCHUILIMHBI «BBenenne B MmaTemaTuky» (®T/1.B.03)

1. Ieim v 327244 JMCUHUIINHBI

Heablo nucuumnHbl sBisercs GopMupoBanue y 0akanaBpa 6a30BbIX MaTeMaTUYECKHX
3HAaHUH, HEOOXOAUMBIX JUISl JAIbHEHIIEro U3y4eHus pas3/ieioB BBICIICH MaTeMaTHKH. A TaKxke,
JUI U3y4deHUs psiia o0IIeHayYHbIX JUCUUIUINH U JUCUUIUIMH IPO(PEeCCHOHANIBHOTO LIUKJIA.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHMIIIMHbBI

N3yyenne kypca Bpenenue B MaTemMaTMKy Ipd IOArOTOBKE OakanaBpoB 11O
HanpasieHuio 18.03.02 DHepro- u pecypcocOeperaronme mporuecchl B XAMUIECKON TEXHOJIOTHH,
HEPTEXUMHUU U OMOTEXHOJIOTUH, Npoduias «OCHOBHBIE MPOLIECCHl XUMUUECKUX MPOU3BOJICTB U
XUMHUUYECKasi KHOEPHETHKA» CIOCOOCTBYET NPUOOPETEHUIO CIEAYIOLIUX KOMIIETEHIIUI:

2.1. O6menpodeccruoHaIbHbIC:

- CIIOCOOHOCTBIO  HCIOJIb30BaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYYHBIX
JUCITUIUIMH B TPO(ECCHOHATLHOW JIEATEIIBHOCTH, MPUMEHSATh METOABl MaTeMAaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYCCKOTO U 3KCIIepuMeHTanbHOro uccienosanus (OI1K-2);

2.2. [IpodeccronanbHble:

- CIIOCOOHOCTBIO TIJIAHUPOBATh OSKCIEPUMEHTAIbHBIE HCCIICIOBAHUSA, TI0Jy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJydeHHbIe pe3ynbraThl (ITK-15).

B pesynbprate uzydeHus: AUCIUIUIMHBI CTYICHT JTOJKEH .

3HaTh!:

-OCHOBHBIE METOJIbI MCCJICIOBAHUS dJIEMEHTApPHBIX (YHKIUMA, UX CBOMCTBA U TpauKH,
TOXKJIECTBEHHBbIE MPEOOpa3oOBaHUsl aNreOpandecKux U TPUTOHOMETPUUYECKUX BBIPAKECHHH,
CIOCOOBI PEIICHHS] YPAaBHEHUN M HEPABEHCTB, SJIEMEHTHI TEOPHUH YHCEIN, BKIIIOUas KOMILJIEKCHbBIS
YHuCia, U TEOPUU MHOXKECTB, OCHOBBI AHAIUTUYECKOW T'€OMETPUHU, BEKTOPHOW W JIMHEUHOU
anreopsl;

Ymers:

-IpuoOpeTaTh ~ HOBBIE  MaTeMaTHYECKHWE  3HAHHS,  HCIOJB3YsSd  COBPEMEHHBIC
oOpa3oBaTenbHble M WHGOPMAIMOHHBIE TEXHOJOTMH, COCTABIATH MAaTeMaTUYECKUE MOJIEIH
TUTIOBBIX 33J1a4 W HAXOJHUTh CIMOCOOBI UX PEIICHHWH; YyMETh MEPEBOAUTh HA MaTeMaTHYECKUUN
S3BIK TPOCTEHINE MPOOIEMBbI, MTOCTABIEHHBIE B TEPMUHAX JIPYTMX MPEIMETHBIX 00IacTei, u
MCIIOJIH30BATh MPEBOCXOJICTBA ATOM MepeOpMyTUPOBKH JIJIsl UX PEIICHUS;

Biaajgern:

-MaTEeMaTUYECKON JIOTUKOW, pa3BUTHIMU Y4YEOHBIMH HAaBBIKAMH W TOTOBHOCTBIO K
MPOJOHKEHUIO 00pa3oBaHMs, YMEHUEM YHTAaTh M aHAIW3UPOBATh YYEOHYI0 MAaTEMaTHYECKYIO
JTUTEPATYpPy, IEPBUYHBIMU HABBIKAMH M METOJIAMU PEIICHUS MaTEMaTHYECKUX 3a/1a4 TUCIUTUTHH
po(heCcCHOHANBFHOTO UKIIA U TUCHUIUIHH MPO(UILHON HATPaBICHHOCTH.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

BBenenue. Ilpenver u meronbl mMaTteMaTuku. OmnucaHUE OCHOBHBIX Pa3/iesioB Kypca.
TpeGoBanus npu U3y4yeHUU Kypca.

Mopayas 1.  JiieMeHTBI TeOpMHM YHCEJ M TeOopuH MHOKecTB. JlelicTBus Hax
MHOTo4JeHaMu. OCHOBHbIE THIILI YPABHEHH U HEPABEHCTB, MeTObI UX peuleHus. Ymucna
(empie, OTpUIIATENbHBIE, BEIIECTBEHHBIE). AOCOMIOTHAS BETUYMHA JEHCTBUTEILHOTO YHCIA.
Komnnekcusie uncna. Onepanuun Hag HUMH. MHOXECTBA M OINEpalMKU HAJl HUMH. DJIEMEHTHI
MHOXECTBA, IOAMHOXECTBa. YMCIOBbIE MHOMXECTBA. ®opmynsl MyaBpa u Diinepa.
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N3Bneuenne KOopHs N-0i CTENEHU U3 KOMILJIEKCHOTO YKciia. Penenne ypaBHEeHUN KBAIPAaTHBIX U
BBICIIUX TOPSAKOB. PammonanbHas qpoosk. OcHOBHAs Teopema anreOpel. TpUroHOMETpUUYECKre
ypaBHEHHUS M HepaBeHCTBA. Jlorapudmuueckue ypaBHEHUS U HepaBeHCTBa. I[lokazarenbHbie
ypaBHEHUS U HepaBeHCTBA. PellieHne ypaBHEHUN U HEPABEHCTB CMELIAHHOTO THUIIA.

Moayab 2. Dyukuum U ux cpoiicrBa. Ilpocreiimme 3jieMeHTapHble (PYyHKUIMH.
HexoTopsbie BONPOCHI IVIAHUMETPUHU H CTEPeOMEeTPUH. AHATUTHYECKAS] TeOMeTPHsl.

[Tonsatus pynknuu. MccnenoBanue ¢ynkuuu. CriocoOwl 3amanust GyHkiuid. OOpaTHbie
¢byaknun. CBolicTBa 3IEMEHTAPHBIX (QYHKIWHA. (JIMHEHHBIC, KBaJpaTUYHBIC, CTCIICHHBIC,
MoKa3areibHble, JIorapupMudeckiue, TPUTOHOMETPUYECKHEe M Jpyrue) Meron KoopauMHAT Ha
IUIOCKOCTH. JlekapToBa MpsIMOYrojbHasi CUCTEMa KOOpPJAUHAT, IMOJSPHAsl CUCTEMa KOOpAMHAT.
PaccTosnue mexay 1ByMsi Toukamu. JlerneHue oTpe3ka momnoyiaM. YToia MexXy AByMs NPSIMbIMU
Ha [JIOCKOCTH. Y CJIOBUSI MapaJIeIbHOCTU U MEPIIEHIUKYISIPHOCTU NPSIMBIX. Y paBHEHUS MPSIMOU
JIMHHUH Ha TJIOCKOCTH: o0IIee, C YIIIOBbIM K03 PHUIIEeHTOM, MPOXOAsIIeH Yepe3 JaHHYIO TOUKY B
3a/IaHHOM HAIpAaBJICHUU, MPOXOMSAIICH uepe3 JBe TaHHbIE TOYkU. PaccTosHMe OT TOYKH A0
npsimoi. KpuBble BTOoporo mnopsinka. Kanonuueckue ypaBHEHHS U TpadUKH OKPYKHOCTH,
AIIIUIICA, TUIIEPOOJIBI, TapabOJIbI.

Moayas 3.  BexkropHas  aareOpa. Bexrtopel. Moayne  BekTtopa.  OpThl,
HampasJsolMe KocuHychl. Omnepanuu Hajg BekTopamu. CKalspHOE MPOU3BEACHHUE JABYX
BEKTOpOB. BekTopHoe mpousBeneHuEe ABYX BeKTOpoB. (CMelIaHHOE NPOU3BEIEHUE Tpex
BEKTOPOB. DU3NUECKOE U TEOMETPUUECKOE MPUIIOKEHUE BEKTOPHBIX MTPOU3BEICHUN.

Moayab 4. Jluneitnass  aaredpa. Marpuupsl. Onepauuu  Hajg — MaTpULAMHU.
DneMeHTapHbIe TpeoOpa3oBaHus CTPOK MaTpuilbl. [IpuBeneHre MaTpuiibl K CTYIIEHYaTOMY BUTY
u Buay ["aycca. Panr matpunsl. OnpeaenuTens MaTpHIlbl U €ro cBoiicTBa. OOpaTHas MaTpula.
Pemenne cuctem nuHEHHBIX anreOpanyecKux ypaBHEHUH (C MOMOIIbIO OOpaTHOW MaTpuLbI,
metoqom ["aycca, metomom Kpamepa). [IpeacraBienue o TMHEHHBIX BEKTOPHBIX IPOCTPAHCTBAX.
CoOCTBCHHBIE BEKTOPHI H COOCTBEHHBIC 3HAUYCHUST MATPHUIIBL.

4. O6vem yuedoHoll Oucyuniunbl

Cemect
Bcero P
1
Bun yuebHoit paboThl B B B axz .
3aYETHBIX aKazeM 3aYETHBIX M)l
eIMHUIIaX . gacax eIMHALAX ’
JUAHHTL JUHHTL yacax
O01as TpyA10eMKOCTb TN CIUNTHHBI 2 72 2 72
KonrakTHas pa6ora (KP): 1 32 1 32
Jlexruu (JIek) 0,5 16 0,5 16
[Tpaktiueckue 3anstus (I13) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KoHnTtakTHas camocTosTenbHas pabota 0,2 0,2
CaMOCTOSITENIFHOE U3VUEHNE PA3IEIIOB 1 1
yAetme pasi 39,8 39,8
IUCIHATIINHBI
Buja uToroBoro KOHTpOJIs:
A p 3auer
IK3aMeH/3a4er
CemecT
Bcero P
1
N B B
Bun yue6HO# paboThI B B
acTpoOH acTpo
3aYETHBIX 3aYETHBIX
eIUHUIIaX OM. eIUHUIIaX HOM.
yacax yacax
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O0mas TpPyA0eMKOCTb JMCIHILIHHbI 2 94 2 94
KonraktHas pa6ora (KP): 1 24 1 24
Jlexumn (Jlek) 0,5 12 0,5 12
ITpaktuueckue 3ansatus (I113) 0,5 12 0,5 12
CamocrositeanHas padora (CP): 1 30 1 30
KoHTakTHas camocTosTenbHas paboTa 0,15 0,15
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 1 29 85 1 29 85
JTVCITATUTHHEI
Bua uTOroBoro KOHTpoOJIA:

3auer
JK3aMeH/3a4yer

S.TPEBOBAHMUS K YCJIIOBUSAM PEAJIN3ALIUU TPOT'PAMMBI
BAKAJIABPUATA
5.1 TpeGoBaHus1 K KagpoBOMYy olOecrie4eHUuI0

KanpoBoe obecriedenne mporpaMmsel OakanaBpuarta cooTBeTcTByeT TpeboBanusm OI'OC:
KBanudukanus pyKoBOASIIMX U HAYYHO-NIEAATOTMUECKUX PAOOTHUKOB OpPraHU3alMM JI0JDKHA
COOTBETCTBOBATh KBAIM(UKAIMOHHBIM  XapaKTEPUCTHKAM, YCTaHOBJIEHHbIM B EnuHOM
KBAJTM(PHUKALIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOJMUTENEH, CIELMAIMCTOB U CIIyXKallluX,
pasnene "KBamupukanmoHHbIe XapaKTEPUCTHKH TOJDKHOCTEH PYKOBOIUTENECH M CIIEIUAINCTOB
BbICHIETO IMPO(ECCHOHAIBHOIO U JOHNOJHMUTENBHOTO MpodeccuoHalbHOro o0pa3oBaHus',
YTBEPKACHHOM IpUKa3oM MUHHCTEpCTBA 3ApaBOOXPAHEHUS M COLMAIBHOTO pa3BUTHUSA
Poccutickoit ®@enepanmu ot 11 suBaps 2011 r. N 1u (3apeructpupoBaH MHUHHCTEPCTBOM
toctuuu  Poccuiickoit @enepanun 23 mapra 2011 r., perucrpauuonssii N 20237), u
po¢eCCHOHAIBHBIM CTaHapPTaM (IIPY HATUYHH ).

Jlonst ~ mTaTHBIX ~ HAyYHO-NIENArOrMYecKHMX  pab0OTHUKOB (B TPUBEACHHBIX K
LIEJIOUMCIIEHHBIM 3HAYE€HUSIM CTaBOK) JJOJDKHA COCTaBIIAThH He MeHee 50 MpoLEeHTOB OT OO0IIero
KOJIMYECTBA HAYYHO-TIEIarOTHYECKUX PaOOTHUKOB OpPraHU3allNu.

B opranumzanum, peanusyrouieil nporpammbsl 0OakajgaBpuaTa, CpeJHEroJIoBoM 00beM
(uHAHCUPOBAaHUS HAayYHBIX MCCIEJIOBAaHMN Ha OJHOIO HAY4YHO-IIEAArorH4eckoro paboTHHKaA (B
NPUBEJCHHBIX K IEJIOUYUCICHHBIM 3HAUEHHUSIM CTaBOK) JOJDKEH COCTaBIATh BETMUYMHY HE MEHee
YeM BeJIMYMHA aHaJOTMYHOI0 TI0Ka3aTesisi MOHUTOPUHIA CUCTEMbI 00pa30BaHUsl, YTBEPKAAEMOIO
MusnuctepcTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparui.

TpeboBaHust K KaAPOBBIM YCIOBUSM pean3allii MporpaMmbl OakaiaBpuaTta.

Peanuzanus mporpaMmbl OakanaBpuata 0O0€CIEUMBAETCS PYKOBOASIIMMU W Hay4dHO-
MEeJarorn4ecKuMU  pabOTHUKAMU OpTraHM3alliH, a TakkKe JHIaMH, [PHUBICKAEMBIMU K
peanu3aiuy nporpaMMbl 0akagaBprara Ha yCIOBHSIX IPaXJAaHCKO-TIPaBOBOIO JOIOBOPA.

Jlonss Hay4HO-TIEarOTHYEeCKNX paOOTHUKOB (B TPUBEACHHBIX K IEIOYHCICHHBIM
3HAQUYCHMSIM CTaBOK), WMEIOIMX OOpa30BaHME, COOTBETCTBYIOIIEE MPOQPUIIO TPEroaBaeMoin
JUCLUIUIMHBL (MOJYJIs), B OOIIEM YMCIIe HayYHO-TIEAArorHuecKuX paOOTHHUKOB, pEaU3yIOLIUNX
nporpaMmy OakajaBpHaTa, JO0JKHA COCTaBIATh HE MeHee 70 MpOIeHTOoB.

Jlonsi Hay4HO-TIEarOTUYECKHX pPaOOTHUKOB (B TPUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHUSIM CTaBOK), UMEIOIIUX YYEHYIO CTENeHb (B TOM UMCJIE YUYEHYIO CTeNeHb, IPUCBOCHHYIO
3a py0OexxoM u npusHaBaemyto B Poccuiickoit @enepanun) u (Wian) yueHoe 3BaHUE (B TOM YHUCIIe
Y4E€HOE 3BaHue, TOJIy4eHHOE 3a pyOekoM U npuzHaBaeMoe B Poccuiickoit deneparun), B o01em
YHClie HAyYHO-TIEarOrMuecKuX pabOTHUKOB, PEATH3YIONIUX MPOrpaMMy OakaliaBpuaTa, T0JDKHA
OBITH HE MEHEE 65 MPOIIEHTOB.

Honst paOOTHUKOB (B MPHUBEACHHBIX K IEJIOYUCIEHHBIM 3HAYCHHSIM CTABOK) M3 YHCIIa
pykoBoauTenell UM  pabOOTHUKOB  OpraHM3alii, JesTeNbHOCTh KOTOpPhIX CBfA3aHa C
HANPaBIEHHOCTHIO (TIpoduieM) peanu3yeMoil mporpamMmbl OakanaBpuaTa (MMEIOMIMX CTax
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