4.4. AHHOTAIUM Pa0dOYHX MPOrPAMM M CIUILIHH
4.4.1. IucuunjuHbl 00si3aTeIbHOM YacTH (0a30Basi 4aCTh)
AHHoOTanus padoyeii mporpammbl JucuuiLinabl « MHOCTpanHbli 1361k» (B1. B.1)

1.Ilenp AUCIUIUIMHBI — MPHOOpPETeHNE O0ydJaroUMMHCS O0IIel, KOMMYHUKATUBHOU H
npoeCCHOHATIBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX JTamax s3bIKOBOM
NOJATOTOBKM  TO3BOJIIET  WCIOJB30BaTh  HMHOCTPAHHBIM  S3bIK  MPAKTHYECKH Kak B
npodecCHOHAIbHOM (MPOU3BOACTBEHHOW UM HAy4yHOM) MAEATeNbHOCTH, TaK M Ul LeJlel
camMo00pazoBaHusI.

2.B pesynbrate M3yueHMsl AMCLUUIUIMHBI OOydaroluiics mo mporpamMe OakanaBpuara
JIOJIKEH:

O6nanate cneayrommmu oomekyabTypHbiMu (OK) KoMITeTeHIMAMMU:

- CIIOCOOHOCTBHIO K KOMMYHMKALIUM B YCTHOW M NMHUCBMEHHOH (hopMax Ha PYCCKOM U
MHOCTPAaHHOM  f3bIKax JJIs  peIIeHUs 3a7a4  MEXIMYHOCTHOTO U MEXKKYJIbTYpHOI'O
B3aumoeicteus (OK-5).

3HAaTh:

-OCHOBHBIE ~ CIIOCOOBI ~ COYETAeMOCTH  JICKCHYECKMX  €IWHHUIl ¥  OCHOBHBIC
CJI0BOOOpa30BaTEeNIbHbIE MOJICIIH;

- pycCKHE OKBUBAICHTHI OCHOBHBIX CIIOB M BBIPAKEHHA peuyd B Ipolecce
MEXIMYHOCTHOI'O U MEXKYJIBTYPHOTO B3aUMOACHCTBUS;

- OCHOBHBIE TIPHEMBI 1 METOABI peeprupOBaHIs U aHHOTHPOBAHUS JINTEPATYPHI;

-IACCHBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE OOLIECHAYYHYI0 U CHELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO ISl padOTHI Ha/l TUIIOBBIMU TEKCTAMHU,;

- IpUeMBI PabOThl C OPUTHHAIILHON JINTEPATYpPOH Ha HHOCTPAHHOM SI3bIKE.

YMers:

- paboTaTh ¢ OPUTMHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBapEM;

- BECTHU IEPEIUCKY HAa H3Yy9aeMOM SI3bIKE C IENIbI0 MEKIUIHOCTHOTO M MEKKYJIBTYPHOTO
B3aUMO/ICICTBHUS;

- BECTH PEUEBYIO JIEATEILHOCTh TPUMEHUTEIHHO K chepe OBITOBOM U podeccHoHaNTbHON
KOMMYHHKAIUH.

Bnaners:

- MHOCTPAHHBIM S3BIKOM Ha YPOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOILIEHMS,
HaBBIKAMH M YMEHHUSIMH PEUEBOW JEATENBHOCTH TPUMEHHTENBHO K cdepe OBITOBOW U
npodeccuOHaIbHON KOMMYHUKALMU, OCHOBAMH ITyOIMYHON peuH;

- OCHOBaMH pedepHpoBaHHMS ¥ AaHHOTHPOBAaHUS JIUTEpATypbl Ha HM3y4aeMOM
MHOCTPAaHHOM SI3bIKE.

3. Kpartkoe conepskanue TUCIUATIITUHBI:

Moayns 1. 'pammatudeckue TpyITHOCTH U3y4aeMOro s3bIKa

1.1 JInunble, IpUTSKATENBHBIE U IPOYME MECTOUMEHMUS.

CrpspkeHue Ii1aroyia-cBs3KH.

W3menenne riarona-cBs3ku B (hopMax HacTosmiero BpeMeHu. O0pazoBaHHe Pa3IMIHBIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBa3ku. OOpa3oBanue u ymorpebienue Gopm
MaCCUBHOTO 3aJI0TA.

1.2 TlopsinoK €J10B B MpeANIOKEeHUH. DMpaTUIECKHEe KOHCTPYKIINU.

2.1. Nndunutus. @opmel uHbuHUTHBA. [IpogomkeHHbI U nepPeKTHBIA HHQUHUTUB.
Oynkuuu  vHOUHUTHBA B npemoxkeHun. OOpa3oBaHue M ymnoTpebiieHHe WHGUHUTHBHBIX
000pOTOB THUIA «CIIO)KHOE TMOJJIEeXKAIee» U «CJIOXKHOE JONOoJIHEHHe». BapuaHThl mepeBoja
UHOUHUTUBHBIX 00OPOTOB HA PYCCKHI SA3BIK.

2.2. Buno-spemenHnble (opmbl rinarosoB. OOpa3oBaHHE NPOCTHIX, MPOJOIKEHHBIX,



nepeKkTHeIX H  Nep(EeKTHO-TPOJAODKEHHBIX BpPEMEH.

BOHpOCI/ITCHLHLIC MNpCAJIOKCHUA B

pa3ianuHbIX BpeMeHax. OOpa3zoBaHe OTpULIATEIbHBIX (OPM IJarosia B pa3IMuHbIX BpeMEHaX.

Mopyns 2. UTeHue TeMaTHYECKUX TEKCTOB.
UreHue TEKCTOB 0 TEMaM:

1. BBegenue B crieniuanbHOCTh

2. 1.11. Menneneen

3. PXTY um. JI.1. Menneneena

[TonsiTue 0 Buaax ureHus: Ha mpumepax TekctoB o Xumuu, [I.1. Mengeneese, PXTY um,

.. Menneneena.
AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

N3y4varorniee 4TeHre HAyYHO-TIOMYJISPHBIX TEKCTOB IO BEIOPAHHOM CIICITUATBHOCTH.

[IpumepHas TeMaTHKa TEKCTOB:
«Hayka, TeXHOJIOTHSI U HAYYHBIC METOBI»
«XHUMHUYECKOE MTPEATIPUATHE
«XuMu4eckas 1a00paTopus.
«M3MepeHus B CHICHUMAIBHOM J1Ta00paTOpHK».
Jlexcuueckue  OCOOGHHOCTH  TEKCTOB

Hay4HO-TEXHUYECKON

TepMI/IHOHOI‘I/IH HaquO'TeXHquCKOﬁ JIMTCPATYPhI HA NU3YyIACMOM A3BIKC.

Monynb 3. [IpakTuka ycTHOH peun
[IpakTuKa yCTHOM peuH O TeMaM:
1. «I"'oBOpuM 0 cebey,

2. «B ropoaey,

3. «Paiion, rae s KUBY».

HaIpaBJICHHOCTH.

MoHosoruueckasi pedsb 1o Teme «o cedey». Jlekcuueckue 0coOEHHOCTH MOHOJIOTHYECKOM
peun. PeueBoil 3TUKET MOBCEHEBHOTO OOIIEHUS (3HAKOMCTBO, IIPEJICTaBIEHNE, YCTAHOBJICHHUE U
HOJ/Iep)KaHUEe KOHTAKTa, 3alpoc M cooOlieHue HHpopMmanuu, MnoOyxkaeHue K JeicTBHIO,

BBIPQXEHHE MPOCHOBI, COTJIACHS).
Oco0eHHOCTH JUATIOTUYECKON peuH MO MPOHIEHHBIM TEMaM.
4. O0beM y4eOHOH JUCHUILJIMHBI

doneTnyeCKHUe XAPAKTCPUCTUKU HU3YyYaCMOI'0 A3bIKa.

. B 3aueTHbIX B akanewm.
Bunsl yaeOHOM paboTh
SIMHAIIAX Jacax

OO0mast TpyA0eMKOCTh JUCIUILINHBI TI0 YIeOHOMY 8 288
TUIaHy

Konraktnas pabora (KP): 2.2 80

Jlexinu y4eOHBIM MIIAHOM HE IPETyCMOTPEHBI - -

[TpakTnueckue 3anstus (I113) 2.2 80

CamoctosrenbHas pabora (CP): 4.8 172
YnpaxHeHus o COOTBETCTBYIOIIUM pazaenam 171,8
JTUCIAIUINHBI 4.8
KoHnTakTHas camocTosTenpHas paborta 0.2

HK3aMeH
Bun konTposns: 3auer / 3k3aMeH Y
3K3aMeH 36
1
[ToaroToBka K SK3aMeHy 35.6
KonrakTHag atTecTanus 0.4
B
. B actponom.
Bunel yue6HOM paboThI 3a4ETHBIX
qacax
eIMHUIIAX

OO0mass TPyAOEMKOCTh JWCIMILIUHBI IO y4eOHOMY 8 216

TUTaHY




KonrakTtHas pabora (KP): 2.2 60

Jlexiuu y4eOHBIM TJIAHOM HE NMPETYCMOTPEHBI - -

ITpaktuueckue 3ansatus (I113) 2.2 60
CamocrosrenpHas padora (CP): 4.8 129
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3/ieiaM JUCIUIUTHHBI 48 128.85
KoHTtakTHas camocTosiTenbHas paboTa ' 0.15
Bun xonTpoOs: 3a4eT / 3K3aMeH %
1
[ToaroToBka K 3K3aMeHy 26.7
KonTakrHasa arrecranus 0.3

AHHOTanuA padoueil nporpamMmsl AucuMIIMHBI «Puinocopusn» (b1.62)

1. Hemm wu 3agayd AUCHUILUIMHBI Cc)OPMHpPOBATH Yy CTYIEHTOB KOMILIEKCHOE
MPEJICTAaBICHHE O POJu W MecTe (UIocopUU B CHCTEME T'yYMAHHTAPHBIX, COIUAIBHBIX U
€CTECTBEHHBIX HAyK, TO3HAKOMHUTH UX C OCHOBaMU (prsiocohcKoro 3HaHUS, HEOOXOJUMBIMU IS
pELICHUS TEOPETUYECKUX U IPAKTUYECKUX 3a/1a4.

2. Komnerennuu 6akajaBpa B o6aactu ¢punocopun

V3yueHne NUCHUIUIMHBI HANpaBIeHO HAa (OPMUPOBAHUE M PA3BUTHE CIEAYIOMIUX
OOIIEKYIbTYPHBIX KOMIIETCHLIUH:

- CIIOCOOHOCTH HCIOJB30BaTh OCHOBBI (PUIOCO(PCKUX 3HAHUHA Ui (POPMHUPOBAHUS
MHUpOBO33peHyeckoit mosuiuu (OK-1).

B pesynbrare ocBoeHus Kypca Gpuinocoduu CTyACHT TOJIKEH:

3HATh: OCHOBHOE COJEp)KaHUE TJaBHBIX (QUIOCOPCKUX IIKOJA M HaIpPaBICHUH,
IpEJCTaBUTENIEd 3TUX WIKOJI, CBSI3b U pazinyve MX (QUIOCOPCKUX HAEH, CBSI3b HCTOPUKO-
¢bmocopcKkuX KOHLEMIMI C COBPEMEHHBIMU MpoOJieMaMM MHIMBUAYAJIbHOM M OOIIECTBEHHON
KHU3HH,

yMeTb: IIOHMMAaTb M  aHAJU3UPOBATh  MHMPOBO33PEHUYECKHE, COLMAIBHBIE H
UHAMBHUAYaJIbHbIE  NpPOOJIEMbl  COBPEMEHHOM  KW3HH; TPaMOTHO BECTH  JUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaWBaTh CBOIO MO3UIMIO MO 3HAYMMBIM (QHUIOCOPCKUM mpobieMam
COBPEMEHHOIN KW3HM, OINUpasChb Ha HapabOTaHHBIA B wucTOpun ¢uIocoGuu MaTepHa;
NPUMEHSATH MOJy4eHHbIe (prIocodckre 3HaHUS K PELICHHUIO MPO(ecCHOHANIBHBIX 3a/1a4;

BJIAJIeTh: MPECTaBICHUSAMU 0 (PUI0CcOPUU KaK HAyKe U CUCTEME IIEeHHOCTEH, ee MecTe B
cUCTeMe T'YMaHMTApHOTO 3HaHUS; OCHOBaMHM (MIOCO(CKOT0 MBIIUICHHS; KaTeropualbHbIM
anmnapaToM M3y4aeMoil TUCIUIUIMHBL, GUIOCOPCKUMHU METO/IaMU aHAM3a Pa3Iu4HbIX MpodieMm,
HaBbIKAMU (HIOCOPCKONW KYJIbTYpHl JUIsI BBIPAOOTKHM CHCTEMHOTO, LEJIOCTHOrO B3IJIsa Ha
JNEHCTBUTENBHOCTh U MECTO XMMHH U XMMUYECKOM TEXHOJIOTUY B LIEIOCTHOM KapTHHE MUDA.

Oo0mas TpynoemkocTh udydeHusi aucuumiaunei: 5 3E (180 wyacos). U3 Hux
aynuTopHas Harpy3ka — 48 (nekuuii — 32 4Jaca, mpakTHYeCKHX 3aHsaTHil — 16 gacoB). Dopma
KOHTPOJISI — DK3aMEH.

3. KPATKOE COAEP KXAHUE JUCLHUIIJINHBI:

Beenenue. dunocodus, ee mporucxokaeHre 1 poib B 00IIECTBE.

Moayas 1. OcHoBHBbIe (uiI0copcKHe HIKOJIbI.

AnTtnunas  ¢wiocopus (nocokpartuku, codpuctsl, Coxpat, J[lemokput, Ilnarosn,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CpeIHEBEKOBOM
¢unocodpun u snoxu Bozpoxnenus. ®Punocopus Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas knaccuueckas ¢uiocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBbl MapkcuUCTCKOM (uimocopuu. OCHOBHbIE HAaNpaBIEHUS COBPEMEHHOMN
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dumocopun.

Monayasb 2. Pujiocopckue KOHUENUUH ObITHS U TO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢uinocopuu. [loHATHS MaTEpPHATBLHOTO U HJICATBHOTO.
OcHoBHble (unocodckue HaIpaBlICHUA: MaTepHalu3M M uaeanusM. [IpuHuun riaodanbHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHOM HAYYHON KApPTHHE MUPA.

Konuenmum npoctpancTBa U BpeMeHH B UCTOpUH (HUocoduu 1 HAYKH.

[Ipoucxoxaenue cosHanus. Ponb Tpyna B MpOMCXOXKACHUN CO3HaHUs. MneanucTuueckue
U MarepuUalMCTHYECKue KoHuenuuu co3HaHusa. Co3Hanue u Mo3r. Co3HarelnbHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmuu rHoceonoru B HCTOpuM  (punocoduu: CEHCyaausM, pPalUOHAIN3M,
CKEINTULIM3M, arHOCTUIM3M, KOHIIETLINS BPOKIEHHBIX UAEH, aipuopu3M. J{nanekTuka no3HaHUs:
YyBCTBEHHOE U pallMOHaNIbHOE. OCHOBHBIE TEOPUHU UCTUHBI.

Mopnyas 3. IIpo6Jiembl yesnoBexa B pusiocodun.

Yenosek kak npeameT ¢puiaocopckoro aHanuza B uctopuu ¢puiocodpuu. [poucxoxnenue
YeJI0OBEKa: IMPUPOJHBIE U COLMAJIbHBIE YCIOBUS AHTPOIIOCOLIMOIEHe3a. buosornyeckoe u
COLIMAJIbHOE B yesoBeKke. IHAMBU, MHAMBUIYAIBbHOCTD, JTUYHOCTD.

CMbICI )KM3HU M IIpeHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBukeHue
HEHACHWIIMsA, €ro pojb B coBpeMmeHHO# >ku3HH. llenu u uenHoctu. CBoboga BoIU U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUUECKHUE IEHHOCTH.

Moayanb 4. ®unocodus ucTopuu U 00ECTBA

YeloBeK B CHCTEME COLMANBHBIX cBs3ed. JIlnuHocth M Maccel, cBoOoma H
HeoOxoaumocTh. Dunocodus ucropuu: QGopmManvoHHAs U IUBWIM3AIMOHHAS KOHIIETILIUU
HCTOPUYECKOTO pa3BUTHA. lIporpeccucTckue W MUKIMYECKHEe MOJENH pa3BUTHA. [TobanbHbIe
po0sieMbl coBpeMeHHOCTH. KoHIemnust ycToOMYMBOTO pa3BUTHS U CLIEHApUU OYIYyIIETO.

OO6mmecTBO 1 ero cTpykrypa. ConmansHasi, TOJUTHYECKAs U TyXOBHas cepbl 00IIecTBa.
Konnenmuu rocyaapctsa B uctropuu guiiocodcekoit mpicau. ['paxkaanckoe o01IECTBO U TPaBOBOE
rocyaapcTBo.

Moayas 5. dunocodekne npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHenay4yHoe 3HaHue. CTpyKTypa HaydHOTO 3HAHHS, €r0 METOAbI U (HOPMBI.
Hayunble peBOJIIOIIMM U CMEHA TUIOB pallMOHaIbHOCTH. Hayka B coBpeMEHHOM Mupe. JTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOImIEHUsI HAayku M TeXHUKU. ColuaiabHble IOCIEACTBUS HAay4dHO-
TEXHUUYECKOT0 Mporpecca. IJTUYECKHUE M HKOJIOTMYECKHE HMMIIEpAaTUBbl Pa3BUTHA HAyKU U
TEXHUKU. MecTo XMMHUH B CHCTEME €CTEeCTBEHHBIX HayK. OCHOBHas mpoOjemMa XUMUU KaK HayKu
u npousBoiactBa. llenm wu  3agaun  xumuyeckol TexHonoruu. Crnenupuka XHMHKO-
TEXHOJIOTUYECKOr0 3HAHUSA: (yHAAMEHTAILHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.
4. O0beM IMCUMIIMHBI M BUABI YU4eOHOiIl padoThI

. B 3auetnbIX | B akagem.
Buabl yueOHol padoThI
€IMHULIAX qgacax

O01as TpyA10€eMKOCTb IMCHUILIUHBI MO 5 180
y4eOHOMY ILIAHY

KonTaktHas padora (KP) 4/3 48
Jlexru (JIek) 8/9 32
[Tpaktueckue 3anstus (I13) 4/9 16
CamocrosiTeibHast padora (CP): 8/3 96
Buja koHTpOJISI: IK3aMeH 1 36
[ToaroToBka K HK3aMeHy 35.6
KonrakTHag atTecTanus 0.4




. B 3auetnbix | B acTpos.
Buabl yueOHo# padoThI
eIMHULIAX Jacax

O0mas TpyA0eMKOCTb JMCUHUIIJIMHBI 110 5 135
y4eOHOMY ILIAHY

KonTakrtHas pabora (KP) 4/3 36
Jlexu (JIek) 8/9 24
ITpaktuueckue 3ansatus (113) 4/9 12
CamocrositeabHas padora (CP): 8/3 72
Buja koHTpOJISI: DK3aMeH 1 27
IToaroToBKa K 3K3aMeHY 26.7
KonTakTHas arrecranus 0.3

AHHOTanuA padoyeit nporpammsel Aucuuinubl «Ucropus» (b1.63)

1. Hesas AucuumimHbl: GOPMUPOBAHUE Y CTYIEHTOB KOMILIEKCHOTO IIPEICTABIICHUS O
POJIM M MECTE UCTOPUU B CUCTEME T'YMaHUTAPHBIX U COLMANIBHBIX HAYK, KYJIbTYpHO-
UCTOPUYECKOM CBOeoOpa3uu Poccuu, ee MecTe BO BCEMUPHO-UCTOPUIECKOM ITpoliecce, 00
0COOEHHOCTSIX U OCHOBHBIX ATanax €€ HCTOPUYECKOr0 pa3BUTHS; BBEIEHUE CTYACHTOB B KpYyT
HCTOPUYECKHX MPOOIIeM, CBSI3aHHBIX ¢ 001acThI0 Oyayieit npodeccuoHanbHOU
JESITEIbHOCTH.

2. B pesyabTrare HM3yYeHUs] JMCUMILUIMHBI O0Oy4amloumIuiicd IO MporpaMmme
0akajaBpUaTa J0JI’KeH:
Obaaoams CIENYIOUUMU 00UeK)IbIMYPHLIMU KOMIIETEHIIUSMU:
- CIIOCOOHOCTBIO AHAJIM3HPOBATh OCHOBHBIC J3Talbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa 111 GOpMUpPOBaHUs rpaxkaanckoi nosuiwn (OK-2);
- CIIOCOOHOCTBIO paboTaTh B KOJUICKTUBE, TOJEPAHTHO BOCIPUHUMATH COIHAILHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KYabTypHbIe pasnnuuns (OK-6).

3namo:

- OCHOBHBIE HaIIPaBJICHUA, TPOOJIEMBI U METO/IbI UCTOPUYECKOM HAYKHU;

- OCHOBHBIC JTamlbl W KIIOYEBBIC COOBITHUS HCTOpHH Poccwu W Mmpa; 0CoOEHHOCTH
pa3BUTHS POCCHUHCKOTO TOCYIapCTBA, BBIIAIOIIMXCS JAesTeNell OTeYeCTBEHHON M BceoOIIen
HUCTOPUH.

Ymems:

- COOTHOCHTH OOIUME HCTOPUYECKUE TIPOIECCHl W OTJACIbHBIC (DAaKTHI; BBISBIIATH
CYIIIECTBEHHBIE YepPThl HMCTOPUYECKUX TPOIECCOB, SBICHUI M COOBITUH; aHAIM3UPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

- (dopmynupoBaTh U apPryMEHTUPOBAHO OTCTAWBAaTh COOCTBEHHYIO TMO3UIIMIO TIO
Pa3TUYHBIM TPOOJIEMaM HCTOPHH.

Braoemo:

- TIPEIICTaBICHUSIMH 00 HCTOPUHU KaK HAayKe, €€ MECTE B CHCTEMEe T'YMaHUTapHOTO 3HAHUS;
- npeocmasgieHuUAMU 00 OCHOBHBIX IMANAX 8 UCHOPUL Ye108e4eCmEa U UX XPOHOTIOZUU;

- KATerOPUATBHO-TIOHITUHHBIM aIlapaToM U3yd4aeMOU TUCITUTUTHHEI;

- HaBbIKaMU aHAJIM3a UCTOPUYECKUX UCTOUHUKOB.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

Moayas 1. Hcropuss B cHCTeMe COLHAIbHO-TYMAHHUTAPHBIX HayK. OCHOBBI
METOJ0JI0THH HMCTOPHYeCKOoil HayKu. OCO0eHHOCTH CTAHOBJICHHMS TOCYJIAPCTBEHHOCTH B
Poccumn.

Mecto ucropun B cucreme Hayk. llpeamer mcropmueckoil Hayku. Ponb Teopum B
no3HaHuu mnpouuioro. CymHOCTb, GOpMbI, (GYHKIIMH UCTOPHUYECKOro 3HaHMs. MCTOYHMKHM MO
OTEYECTBEHHOM uCTOpuHM, HX Kiaccupukamus. Hcropus Poccum — HeoThemiemas 4YacTb
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BCEMHPHOU UCTOPUH; 00IIIee U 0COOEHHOE B HICTOPUIECKOM Pa3BUTHH.

Hauano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKYJIbTYpHBIE H
COLIMAJIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBIICHUSI POCCUMCKOMN rocyapcTBeHHOCTH. [IpunsaTue
xpuctuancTBa. Pycckme 3emmum B XII — nawane XVI BB. OOpaszoBanume Poccuiickoro
rocyapcTBa, ero ucropuueckoe 3nauenue. Poccus B cepenune XVI — XVII BB.

Monyab 2. Poccuiickast umnepusi B XVII1- nagase XX B.

Poccuiickoe rocynmapctBo B XVIII Beke — Beke MOAEpPHM3alMU U IPOCBELICHUS.
Pedbopmbr Ilerpa I kak mepBas NONBITKA MOJAEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepunr. OCHOBHBIE HAIPABIICHUS «EBPONEU3ALMU» CTPAHBI.
DBOJIIONMS COIMANBHOM CTPYKTYpHI obOmiecTBa. JlanpHelimee pacmmpenue rpanul] Poccuiickoi
umnepun. Poccus B XIX cronerun. [Ipomeinmennsiii nepeBopot B EBpone u Poccuun: obriee u
ocobenHoe. Baxuneiimue ycnoBus nepexona Poccun k MHIycTpHabHOMY OOIIECTBY — pEIlIeHUE
KpPECTbSIHCKOTO BOIIpOCa u OrpaHUuYEHUE camMoJepKaBHUs. JlnurensHOCTD,
HEIOCIIEI0BaTEIbHOCTh, [HUKIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Poib
CyOBeKTUBHOTO (akTopa B mpeogosieHuu otrcTaBanus. Pedopmbr XIX Beka, uX 3HAYCHHE.
OoOwmecrBennble aBkeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). Oco0eHHOCTH COLMATBHO-PKOHOMUYECKOTO
pazButus Poccun B Hawame XX Beka. OOBEKTMBHas NOTPEOHOCTh WHAYCTPUATHHOU
moaepuuszanuu Poccuu. CooTHomeHue nonutuyeckux cuwi B Poccun B Hawanme XX Beka.
Hapacranue «kpusuca camozaepxaBusi. IlepBas poccuiickas peBomonus. OOpazoBaHue
MONUTUYECKUX mnaptuil. ['ocymapctBeHHas nayma Hadasa XX BEKa Kak TEPBBIA  OMBIT
poccuiickoro napiaamentapusMa. CToJbIMHCKas arpapHas pedopma. [lepBas mupoas BoiiHa U
yuactue B Heill Poccun. @eBpanbckas peomouus 1917r. u KopeHHbIE HU3MEHEHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

Moayas 3. OT coBeTCKOro rocyiapcraa k copemennoi Poccun.

dopmupoBaHue U CYHIHOCTH coBeTckoro ctpos (1917-1991rr.). [loarotoBka u mobena
OxTsi0pecKOTO BOOpY:keHHOTO Bocctanusi B Ilerporpane. II Beepoccuiickuii che3n CoBeToB u
€ro peueHusi. JKOHOMHYECKasi U COIMalibHAs MOJIUTUKA OONBIIEBUKOB. | 'paskJaHCcKas BOWHA U
nHoctpanHas wuHTepBeHIMs. Cynpba u 3Hauenue HOIla. VYTBepxkaeHue ogHOMAPTUNHON
nonutuyeckoit cucremsl. O6pazoBanue CCCP. ITonutnyeckast 0oppba B HapTUM U rOCyIapCTBE.
CCCP B rons! nepBbix msaTwiieTok (korer 20-x rr. — 30-e rr.). opMupoBaHue pexxuMa JTNIHON
Bracth CranMHa M KOMAaHJHO-aJMUHUCTPAaTUBHON CHCTEMBI YIIPABIEHUS TOCYIapCTBOM.
Buemuss momutuka CCCP B 20-30-e rr. CCCP BO BTOpOii MupoBOW W Benmkoi
OtedecTBEHHON BOMHE. I3MEHEHNE COOTHOIIECHUS CHUJI B MUPE I10CJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xonomuo#t BoiHBI». TpymHoctu mnociaeBoeHHoro paszButusi CCCP. VYixectouenue
HNOJUTUYECKOTO  peXHMMa M HAEOJIOTHYECKOro  KoHTposs.  IlonmbiTku — OOHOBJIEHHs
«rocyaapcTBeHHoro couuanuzMay. XX cbe3n KIICC u ocyxaenue kynbra nyHocTd CTanuHa.
«OTtTenensy B TyXOBHOH cdepe. DkoHOMHueckue pedopmsl cepenunbl 60-X T010B, TPUUHUHBI
uX He3aBeplleHHOCTH. HapacraHue KpHU3UCHBIX SIBJIEHMH B coBeTCKOM oOmiectBe B 70-¢ —
cepenune 80-x ronos. Buemnsaa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psIku K
000CTpeHUI0 MEXKAyHapoaHON oOctaHoBKU. «[lepecTpoiika»: CyImIHOCTh, 1€MW, 3aJauH,
OCHOBHBIE 3Tanbl, pe3yabTarsl. Pacmag CCCP. O6pa3osanue CHI'.

CraHoBieHHE HOBOM poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosiiee Bpems).
JluOGepanbHas KOHLENIMS POCCUHMCKHUX pedopMm: Tepexoa K pbIHKY, (OpMHUpOBaHHE
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMHUYECKHX
pepopm B Hawane 90-x romoB. Kouctutymus Poccmiickoit ®epeparuum 1993t
MexHannoHanbHble oTHOUIeHUs. [lonmuTyeckue mapTuu M oOLIECTBEHHbIE NBHKeHUs1 Poccun
Ha coBpeMeHHOM »Odtane. Poccus Ha mytm MoaepHuszauuu. Poccust B cucremMe MHpPOBOM
HSKOHOMUKH U MEXKIYHAPOJHBIX CBSI3EH.

4. O0beM yueOHO# JUCUMIIJIMHBI

Buzsl yaeOHOM paboThI B 3auerHbIX B akazgem.




eUHALIAX yacax
O0mas TpPyA0eMKOCTh JMCIHIIJIMHBI 110 Y4eOHOMY IVIAHY 4 144
Kounrakthas pa6ora (KP): 1,3 48
Jlexmm (Jlek) 0,9 32
[TpakTaeckue 3arstus (I13) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSATETbHOE N3YYCHUE TUCIIUILUIMHBI 0,8 30
Bua KOHTpOJIs: IK3aMeH 1 36
[ToaroroBka Kk sK3aMeHY 35.6
KonrakrHas arrecranus 0.4
Bunbr yueOHOM paboThI B 3auetHbpIx B actp.
eAUHHULIAX yacax
O0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY 4 108
TUIAHY
KonraktHas pa6ora (KP): 1,3 36
Jlexumm (Jlek) 0,9 24
ITpakTnueckue 3anstus (113) 0,4 12
CamocrositesbHasi padora (CP): 1,7 45
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,3 75
Pedepar, rcce 0,6 15
CaMOCTOsTETbHOE N3YUCHUE TUCIIUIUIMHBI 0,8 22,5
Bua koHTpOJIA: IK3aMeH 1 27
IToaroroBka K 9K3aMeHy 26.7
KonrakTHas arrecramus 0.3

AHHOTanus padoyeil NporpaMMsl JMCUMIIMHBI «PU3nyecKkas KyJabTypa H CIIOPT»
(b1.b4.)

1 Heap JMCHUNJIMHBI - OBJIAJICHUE METOAOJIOTHEN HAy4yHOTrO IMO3HaHHS (U3NYECKOil
KyJbTYpbl M CIIOPTa; CHCTEMOW TPAKTUYECKHX YMEHHH U HAaBBIKOB, O00ECTICUMBAIOIINX
COBEpILEHCTBOBAHUE MCUXOPHU3NUECKUX COCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEHM MCMOIb30BaTh
pasHooOpa3Hbie (opMBbl (HU3HUYECKOH KYIBTYpHI, CIIOpTa M TypHU3Ma Ui COXPAaHEHUS W
YKpPEIUIEHUsI CBOETO 370pOBbS M 370pPOBbsS CBOMX OJM3KMX B IIOBCEAHEBHOM JKM3HU U
npoeCCHOHATIFHOMN eI TENbHOCTH; (pOpMUpOBaHIE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHHS K
¢bu3nueckoil KynpType, (PU3N4ecKoMy COBEPIIEHCTBOBAHUIO M CAMOBOCIIUTaHMIO, YCTAHOBKA Ha
3/10pOBBII 00pa3 KU3HU.

2 B pesyabTare MH3yYeHHs JMCHUILUIMHBI O00ydamoluiics 10 MporpaMmme
0axka/aBpHATA JOJIKEH:

Obnadamye cnepyromuMu o0mmekyapTypHbiME (OK) koMneTeHnusamMu:

—  CIIOCOOHOCTBIO K caMOopraHu3anuu u camoodpaszosanuto (OK-7);

—  CIOCOOHOCTBIO HCIIONIB30BaTh METOIBI M CPEACTBa (U3UYECKOH KYJIBTYpPHI IS

obecriedyeHus TOTHOIICHHOM COIMAbHOM U podeccnonanbHoi nesirensHoctd (OK-8).

Snamu:

—  Hay4YHO-TIPaKTUYECKHE OCHOBBI (PM3UUECKON KYJIbTYpHI U CIIOPTA;

—  COIMAaJIbHO-OMOJIOTHYECKNE OCHOBHI (DU3MUECKON KYIBTYPHI H CIIOPTA;

— BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOrO0 BOCIHUTAHHUS Ha YKpeIJIeHHe

3J10pOBbsI, IPOPHIAKTUKY MPOPECCHOHATILHBIX 3a00JI€BaHUN U BPEIHBIX PUBBIYCK;

— crnocoObl  KOHTpOJSL W OLEHKM (PU3UYECKOrOo pa3BUTHS U (QU3MYECKOU
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IIOJITOTOBJIICHHOCTH;

— TpaBWjia M CIIOCOOBI TUTAHUPOBAHUS WHIMBUAYAIBHBIX 3aHATHHA PA3IUIHON I1EJIEBOI
HaIpaBJIECHHOCTH;

— ucropuio (pU3MYECKOW KYyJIbTYpbl U CIIOPTa, UMETh MPEJCTABICHUE O 3HAYMMBIX
CIIOPTHUBHBIX COOBITUSAX HE TOJIBKO CBOCH CTpaHbBl, HO 1 MHPOBOT'O YPOBHS; BaKHECHUIIIHE
JOCTHKEHHS B 00JIaCTH CIOPTa;

— cnoptuBHble Tpaauiuu MXTU-PXTY um. [I.1. MenneneeBa, HOMHUTh O MOJABUTAX
CIIOPTCMEHOB B T0Jibl Benukoi oreuecTBeHHON BOWHBI 1941-1945 rr.

Ymemo:

—  CaMOCTOSITEJIPHO 3aHUMAThCA (PU3NUECKON KYIbTYpO U CIIOPTOM;

—  OCYIIECTBIISATH CAaMOKOHTPOJb 3a COCTOSSHHEM CBOETO OpraHu3Ma W COONIoJaTh
MpaBuJjia TUTUEHBI M TEXHUKHU O0€30MMacHOCTH;

—  OCYILIECTBIATH TBOPYECKOE COTPYAHHYECTBO B KOJUICKTHBHBIX (opMax 3aHATHIMA
(Gu3NIECKOil KyIbTYpOH U CLIOPTOM.

Bnaoemn:

— CpeICTBaAaMH W METOJAaMHU YKPEIUICHUS WHIWBHYaTbHOTO 3I0POBBS, (DPH3MIECKOTO
CaMOCOBEPIIICHCTBOBAHMUS;

— JIOJDKHBIM ~ YpOBHEM  (PU3WYCCKOW  MMOJTOTOBJICHHOCTH, HEOOXOIUMBIM ISt
KaueCTBEHHOT'O YCBOCHHS MPO(ECCUOHATBHBIX YMEHUN U HABBIKOB B ITPOIIECCe O0yUCHUs
B By3e, i OOECHEYeHHUs IMOJHOIECHHOW COoUMadbHOW U  mpodecCHOHaIbHON
JEeSATEIILHOCTH ITOCJIC OKOHYaHUS YIeOHOTO 3aBECHHUS.

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

Jucuunnuza (Monynu) no «®u3nueckol KyJabType U CIOPTY» PEaTU3YIOTCS B paMKax

0a3oBoii yactu bioka 1 «/lucuuriuHbl (MOyiH)» MpOorpaMMbl OakanaBpuaTa B o0beMe 72 akal.
4acoB WK 54 actp. 4. (2 3a4eTHBIC SAMHHUIIBI) IPU OUHOU (hopme 00yueHusl.

HporpaMMa paccunuTaHa Ha U3YUCHUC JUCHUIIJIMHBI B TCUCHUEC IBYX CECMCCTPOB (nepBoro n

IECTOTO).
Paznenpl AMCHUIVINHBI M BB 3aHATHIA
Mopyns Ha3Banue monyns Bcero, Yacos
akan. Jlex MII3  [HIPIT KP
Jacax
IIpenmer «®Puznueckas KyJIbTypa U 18 2 6 9 1
cnopt». Uctopust ®KuC
OcHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
buonoruyeckre oCHOBBI (PU3NUECKOM 18 2 6 1
KYJIBTYPHI M CIIOPTA 9
[TpodeccronanbHO-IpUKIaHASL 18 2 6 9 1
¢busnveckas KyJIbTypa U COpT
Bcero yacon 72 8R4 36 4
Monyns Hassanne monyms Bcero, Yacos
actp. [lex MII3  [IHIPIT | KP
qacax
[Tpenmer «®usnyeckas kynbrypau (13,5 1,5 4.5 6,75 0,75
crnopt». Mctopus ®PKuC
OcHOBBI 310pOBOTO 00pa3a KU3HU 13,5 1,5 4.5 6,75 0,75
(30XK)
buonorudeckue ocHOBHI puzndeckoit 13,5 1,5 4.5 6,75 0,75
KYJIBTYPHI M CITOPTA
[TpodeccrnonansHO-NPUKIATHAS 13,5 1,5 4.5 6,75 0,75




dbuznyeckas KyJlbTypa U COpT

Bcero uacos 54 618 27 3

Ka:knbiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:
- JICKIMU WK TEOPETUYECKUM pa3ae;
- TPAKTHYECKUHA pa3jelsl, COCTOUT H3: METOAUKO-TIpakThueckux 3aHsaTtui (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATUH (IIpodecCHOHATBLHO-TIPUKIIaIHAs Gu3nuecKas moaroroska, [1I1DII);
- KOHTpobHBIN pasaen (KP).

Teopernueckuii pa3zaen Gopmupyer cucreMy HayYHO-TIPAKTUYECKHX U CHEIUATBHBIX
3HaHUW, HEOOXOJUMBIX JUId TOHUMAaHUS TPUPOJIHBIX U  COIHMAIBHBIX  IPOLIECCOB
GbyHKIIMOHUPOBaHUS (PU3MUECKON KYIbTYyphl OOIIECTBA M JTUYHOCTH, YMCHHS UX aJallTUBHOTO
TBOPYECKOTO  HWCIOJB30BaHUS JUIsl  JIMYHOCTHOTO M MPO(ECCHOHATBHOTO  Pa3BUTHS,
CaMOCOBEPILEHCTBOBAHUS, OPraHU3alUy 3J0POBOTO 00pa3a KU3HH MPH BBHIOJHEHUN y4eOHOI,
npoecCuOHANBHOM U COLIMOKYJIBTYPHOI 1€ATEIbHOCTH.

MeToauko-npakTH4YecKHe 3aHATHSA ITPETYCMAaTPUBAIOT OCBOCHUE OCHOBHBIX METOJIOB 1
croco6oB (opMUPOBaHUS Yy4EOHBIX, MPO(ECCHOHANBHBIX M KU3HEHHBIX YMEHUN U HaBBIKOB
cpencTBaMu GU3HUYECKON KYIbTYPHI U CIIOPTA.

Ha MeTtoanko-npakTHYECKUX 3aHIATHUIX YAEIAEeTCS BHUMAHUE:

- OCHOBHBIM IIpo0JieMaM CIIOPTUBHOU TPEHUPOBKU;

- BIUSHUIO (QU3NUYECKUX YIpaXHEeHU Ha (opMupoBaHHE NPO(ECCHOHATBHBIX KAaueCTB
OyIylLIero crnenuagucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JCHCTBUIO CpEACTB (DU3MUECKOrO BOCIUTAHUS HA OCHOBHBIE (DM3MOIOTHYECKUE
CUCTEMBI U 3BE€HbSI OIIOPHO-ABUIAaTEIbHOIO aNllapaTa 3aHUMaIOLLETrocs;

- BOIIpOCaM IPOBECHHS COPEBHOBAaHMUIA (IIpaBHia COPEBHOBAHU, CHCTEMA PO3bITPHILICH,
omnpeneneHue nodenureneii, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKJIAAHAS MOATOTOBKA TPOBOAUTCA C Y4eToM Oyaylien
Ipo(hecCHOHATIBHOM e TEIbHOCTH CTYJIEHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHUA O0a3uUPYIOTCS HA LIUPOKOM HCIIOIb30BAHUU
TEOPETHUYECKUX 3HAHUH M METOAMYECKUX YMEHUW, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
buznyecKkoil  KylabTyphl, CIOPTHBHOW U  NPOPECCHOHANBHO-MIPUKIATHON  (DU3HUECKON
MOATOTOBKHU CTY/IEHTOB.

Kontpoabnblii pa3aen. Kputepuem ycHemHOCTH OCBOEHHUS y4eOHOro Marepuala
ABJIIETCS OLEHKA NPENOo/AaBaTess, YUYWUTBIBAIOIIAS pe2VIApHOCHb NOCeueHuss 0013amenbHblX
VueOHbIX — 3aHAmMuUll, 3HAHUW TEOPETHYECKOro pasfiena MporpaMMbl U BBINIOJIHEHHE
YCTAaHOBJIEHHBIX HA JAHHBIA CEMECTp KOHTPOJIbHBIX TECTOB oOImel ¢u3nyeckoil u
TEOPETHYECKOW MOATOTOBKU JUIsl OTAENBHBIX TPYII Pa3IuyHOW CHOPTUBHOW HAIPaBIECHHOCTH,
BXOJIUT B MPAKTHYECKUE 3AHITHSI.

4 O0beM yueOHOH TUCHMILINHBI

B B I Vi
Bunasr yue6HOM paboThI 3aUETHBIX | aKaJieM. CEeMECT | CeMecCT
SIMHAIIAX qacax p p
O0mas Tpy10eMKOCTh 2,0 12 1,0 1,0
AUCIHUTLTAHBI 0 Y4eOHOMY TJIAHY 3.e]l. 3.e/l.
36 36
yac. yac.
KonrakThas pa6ora (KP): 2,0 72 36 36
Jlexuu (Jlek) 0,2 8 4 4
[Tpaktueckue 3arstus (I13) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3ader 3ager
Bunael yue6HOM pabOTHI B Bacrp. ! VI
3a4ETHBIX qacax CEeMeCT | CeMeCT




eMHHLIAX p p

O01mas Tpy10eMKOCTh 2,0 54 1,0 1,0
AUCHUIIHHBI 10 YYeOHOMY IJIaHY 3.ell. 3.e]1.
27 27

qac. qac.

Konrakthas pa6ora (KP): 2,0 o4 27 27
Jlexmm (Jlek) 0,2 6 3 3
[Tpaktuueckue 3austus (I113) 1,8 48 24 24

Bua koHTpoJIA: 3aueT / IK3aMeH 3auer 3auer 3auer

AHHOTanus padoyeil nporpamMmsl JucuuninHbl «Marematuka» (b1.BS)

1. lesn 1 3a1a4u TUCHUTLIAHBI
Heapo aucuMNJIMHBI SBIETCS (OPMUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
HOHHTHﬁ, HCIIOJIB3YEMBIX IJId IIOCTPOCHUA BaXXHEUINIX MaTEeMaTHYECKUX MOI[CJICFI, U YMCHHUA
MCIOJIb30BaTh MAaTEMAaTUYECKUE METOIbI JJIs OMHCAHUS PA3JIMYHBIX MTPOIECCOB.
OCHOBHBIMH 32]a4aMU JIUCUHUIJIMHBI, PEIICHHE KOTOPBIX 00SCIICUNBACT JOCTHIKCHHE
LEJIH, SBISIOTCS:
— (opmupoBaHUEe MOHUMAHKS 3HAYUMOCTH MaTEMaTHYECKOM COCTaBIIAIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;
- 03HAKOMJICHHE C CUCTEMOM MOHATHH, UCIIOJIb3yEMBIX JJIs OMTUCAHUS
BaXHEHIIIMX MaTeMaTHYECKUX MOJIeTIeH 1 MaTeMaTHUYEeCKUX METOJOB, U UX
B3aMMOCBSI3BIO;
- 03HAKOMJICHHUE C PUMEPAMU TPUMEHEHUS MaTeMaTHUYeCKUX MOJIENel 1
METO/IOB;
— (bOPMI/IpOBaHI/Ie HAaBBIKOB U YMCHI/Iﬁ HUCITIOJIB30BaHUS MAaTEMATUYCCKUX
MOI[GJ'IGI\/JI U MaTEMaTUYCCKUX METOIOB.
2. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI
W3yuenne Kypca MaTeMaTHKHU MpH MOATOTOBKE OakaiaBpoB 1o HampasieHuto 18.03.02
DHepro- u pecypcocOeperaronme Mnpouecchl B XHUMHYECKON TEXHOJOTHH, HepTeXUMHH U
OMOTEXHOJIOTHH CIIOCOOCTBYET IPHOOPETESHUIO CIICAYIONUX KOMITCTESHITHH:
CIOCOOHOCTh HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUIUIMH B

MpOoPECCHOHAIBHON ~ JCSITEIIBHOCTA, TPUMEHSITh METOJbl MAaTeMaTHYeCKOrO0 aHalu3a |
MOJIETTMPOBAHHSI, TEOPETUIESCKOTO U IKCIIEpUMEHTaIbHOTO HcciaenoBanus (OITK-2).
B pe3yabTare u3y4eHus: AMCHUIIMHBI CTYACHT J10JI2KEH:
3HATH:
— OCHOBBI nudepeHIanTbHOro u MHTETPaJIbHOIO WCUHCIICHHS,

mudpepeHIMaTbHBIX YPaBHEHUI;
— MaTeMaTU4eCKHEe TEOPpUHU M  METOHbI,
MaTeMaTUYeCKUX MOJENEH;
— OCHOBBI IPUMEHEHUSI MATEMATHUYECKUX MOJIETIEH U METOJIOB.
yYMeTh:
— BBIOMpAaTh MAaTEMAaTHYECKUE METOJbl, MPHUTOIHBIC IS PEIICHUS KOHKPETHOU
3a/1auu;
— HCIOJb30BaThb MAaTEMaTUYECKHUE TMOHSITHS, METOAbl U MOJENU [UJIsl ONUCAHUSA
Pa3IMYHBIX MTPOLIECCOB;
—  BBIABJIAITH MaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, JISKAIHE B OCHOBE KOHKPETHBIX
MIPOLIECCOB;
—  HCTOJb30BaTh OCHOBHBIC METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;
— [PUMEHATHh MAaTEeMaTHYE€CKUE 3HAHUS HA MEKIUCHUILITMHAPHOM YPOBHE.

JexKalmue B OCHOBC TIIOCTPOCHUMA
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BIIA/IETh:
—OCHOBaMH  (DyHJAMEHTAJbHBIX  MaTeMaTUYeCKUX TEOpUH U  HaBbIKAMU

HCII0JIb30BaHUsl MaTEMATUUECKOTO allapara;

—METO/IaMH CTaTUCTHYECKOU 00paboTKu HH(pOpMaIUH.

3. Kpartkoe cogep:xaHue JUCUMIJIMHBI:

1 CEMECTP

BBenenmue.

[Ipeamer u meroasl maTeMaTuku. OmnucaHue OCHOBHBIX pa3zesoB Kypca. [lpaBuna u
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

DJIeMeHTBI aaredpsbl.

UucnoBble MHOXeECTBa, KoMIUleKkcHble uucia. Onpegenurenu II w Il mopsnkos.
BekTophl: OCHOBHBIE MOHATUS, CKAJISIPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEIACHUSI BEKTOPOB.
AnanuTuyeckasi reoMeTpus: IpsiMas Ha IOCKOCTH, KpuBble Il mopsiaka. Martpuiisl: aeHdcTBUS
HaJl MaTpHUIIaMH, IPUBEJCHNUE K CTyleH4YaToMy BUIy M Buay ['aycca. Panr marpunsl. OOparHas
Matpunia. Teopema Kponekepa-Kanemnu. Pemenne cucreM JIMHEHHBIX —alnreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHcia U BEKTOpHl. KBagpaTuunbie popMaI.

@Oyukuus ogHoi nepemenHoii. Ilpenen pynkuuu. HenmpepoiBHOCTH pyHKIIHM.

@Oynkiusa. Criocoosr 3amanust ¢yakuuu. [Ipenen ¢yHkumm B Touke. OTHOCTOPOHHUE
npenensl. [Ipeaenst Ha 6eckoHedHOCTH. beckoHeyHO Manbie U OeCKOHEYHO Oombiine QYyHKIUH,
WX CBOWCTBA M B3auMHas CBsi3b. CBoMcCTBa mpenenoB. [lepBeiii M BTOpOMl 3amedaTelibHbBIC
npenensl. HempepblBHOCTh (GYHKIIMM B TOYKe U Ha npomexyTke. CpoiictBa (yHKIUH,
HETPEPHIBHBIX HAa OTpe3kax. Touky pa3peiBa QYHKIIMH U UX KIIACCH(HUKAIIHS.

JAu¢depenunanbHoe ucHUCIeHNEe PYHKIIUM OHOM NepeMeHHOM.

[IpousBomHas (QyHKIUH, €€ TEOMETPUYECKUH H MeXaHHYecKuid cmbica. [IpaBuia
mubdepennupoBanus. Tabnuia OCHOBHBIX mNpou3BoAHBIX. [uddepenuunan ¢ynkuuu, ero
OpUMEHEHHS K TNPUOIMKEHHBIM — BBIUMCIEHUSM. HBapmaHTHOCTE  (OpPMBI  MEPBOTO
mubdepennuana. [IpousBomnas cnoxHod ¢ynkuuu. JuddepeHuupyemocts (QyHKIUU:
OlpeNeNieHne, TEOpeMbl O CBS3W JTUPPEPEeHIUPYEMOCTH C  HENPEphIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOoU3BOIHOI. OCHOBHBIE TeopeMbl quddhepeHInanbHOr0 ucuucienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutana (packpeitTue HeomnpeaeneHHocteil). IIpousBoaHbie
BBICHIMX MOPsAKOB. JlokanbHbIN 3kcTpeMyM (yHKIMH. HeoOxonumble ¥ JOCTaTOYHbBIE YCIOBHS
skcTpemyma. [IpaBuino uccienoBanus (QyHKIMHM Ha MOHOTOHHOCTh M 3KcTpemyM. llpusHaxu
BBINTYKJIOCTH M BOTHYTOCTH (QyHKUMHU. Touku nepern6a. Heo6xonumoe u 10CTaTOUHOE YCIOBUS
neperu6a. AcuUMNOTOTH (YHKUIMH, HMX BUABI M CIHOCOOBl HaxoxaeHus. OOmas cxema
uccieoBaHus (PYHKIMNA, TOCTPOCHUE UX TPa(UKOB.

HNHuTerpajibHoe ucuncieHue GyHKIUN 0OJHOMN NepeMeHHOM.

IlepBooOpasnas ¢yHkums. HeompeneneHuslii uHTerpanm u ero coiictBa. TaGmuua
OCHOBHBIX HHTETpaJIOB. MeToabl HMHTETPUPOBAHUSA: HEMOCPEICTBEHHOE WHTEIPUPOBAHHUE,
MHTETPUPOBaHUE MOICTAHOBKOM, HHTETPUPOBAaHUE MO YacTsAM. MIHTerpupoBaHue palnoHaIbHbIX
npoOeit. MHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX (QYHKIUIL.
OmnpeneneHHbll UHTETpall, €ro reoMeTpuueckuil cMpicii. CBOWCTBA ONPEEIEHHOIO MHTETpaa.
®opmyna Hetorona-Jlelibuuna. Teopema o0 cpeaHeM 3HAYeHMM. 3aMeHa MEpPEeMEHHOH u
MHTETPUPOBAHUE 110 4YaCTSIM B OINpeAeNeHHOM uHTerpane. lIpuioxeHuss ompeneneHHOro
MHTErpaja K BBIUMCIECHUIO TuIomanel miockux ¢uryp. IloHsTue HecoOCTBEHHBIX MHTEIPaJIOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP

JAuddepenumnanbHoe ucynciaeHue (QYHKIMM HECKOJIbKHUX IePEeMEHHbIX. JJIEeMEHThI
TeOpPHUH IOJISL.

OyHKIMM [BYX U 0ojiee NMEpPEMEHHBIX: OIpe/eleHne, 00JIacTh OMpeaeseHus, 00IacTh
U3MEHEHUs, TeOMeTpHuecKas HMHTeprperanusi, JUHUM ypoBHA. IIpenen ¢yHkuMM B TOUKe.
YactHble mpou3BOAHbIE (Ha mMpuMepe (QYHKIHMM JBYX nepeMeHHbIX). uddepenuupyemoctsb
(GYHKLIMU HECKOJIbKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. ITomHas
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npousBonHas. [IpousBonnas cnoxuoil ¢ynkuuu. Ilomuenii muddepenunan. MHBaprHaHTHOCTH
nosHoro  guddepeHnuana.  AHAUIMTHYECKHMH  Tpu3HaKk  monHOro  nuddepeHimana.
Huddepenuupoanue (QyHKIUH OAHOM W JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHbIe
IPOM3BOJHBIE U TMOJHBIE Ju(QepeHIransl BbICIIMX MOPSIAKOB. TeopeMa o0 paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (1A (YHKIMM JBYX TIepeMeHHBIX). JIOKanbHbIE SKCTPEMYMBbI
(GYHKLIUHU JByX NMEPEMEHHBIX: HEOOXOAMMOE U JIOCTATOYHOE YCIOBMS IKCTpeMyMa. Y CIIOBHBIN
IKCTpeMyM (MeTon MHOxuUTenel Jlarpanxka). Hanbomnpliee u HauMeHblee 3HaueHue PYHKIUU B
3aMKHYTOM oOsiactu. OCHOBHbIE MOHATHUA Teopuu mnousd. CkansgpHoe nose. IloBepxHocTu u
auHuM ypoBHs. IIponsBogHas 1o HampapiieHUIO. ['paJueHT CKaJspHOIO IOJISl U €ro CBOWCTBA.
Bekropnoe none. JluBeprenuus noss. Porop nosa. CBsizb MEXIy IpaieHTOM U MPOU3BOJIHOU
10 HaIlpaBJICHUIO.

KparHble uHTErpaibl.

JIBOMHOM HHTErpall: OIpEleICHUEe, NeOMETPUYECKUN CMBICI, CBOWCTBA. Buluncienue
JIBOMHOTO HMHTErpajia B JEKApTOBOM M MOJISIpHOM cuctemax koopauHat Murerpan Ilyaccona.
TpoHHON MHTErpall: ONpeAeIICHUE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIYMCIIEHHE TPOHHOIO
uHTerpana. lIpunosxenuss IBOMHOTO U TPOMHOTO UHTErPAJIOB.

KpuBosmHeiiHble 1 TOBEPXHOCTHbIE MHTEIPAJIbI.

KpuBonuHENHHBI MHTErpal MO KOOPAMHATaM: OIPEIEIICHHUE, CBOMCTBA, BBIYHCICHHE.
Pabora B cunioBom noze. @opmyna I'puna. KpuBonuHelinble MHTETpajibl, HE 3aBUCSILUE OT IIYTH
uHTerpupoBanus. [loTeHuuanbHas QyHKIMS, NMOTeHIUaNbHOE MoJie. IloHATHEe MOBEPXHOCTHOIO
unrerpana. [lotok BekTtopa uepe3 moBepxHocThb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

JAunddepennuaibubie ypaBHEeHHs IEPBOr0 NOPSAKA.

Juddepenunanbaple  ypaBHEHHS: TOPSJIOK, PEUICHHWE, TeopeMa CYIIECTBOBAHHUA U
€AMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHeHHs C pa3fessIOIIMMUCSA IEPEMEHHBIMU.
Onnoponueie muddepeHanbaple ypaBHeHUs. JluneiHble auddepeHnnanbaple ypaBHEHUS
HEPBOTrO MOPsAJKa. Y PaBHEHUS B MOJHBIX TuddepenHnanax. IHTerpupyromuili MHOXUTEb.

JuddepenunanbHble ypaBHeHHs] BTOPOT0 M N-T0 MOPS/AKA.

Juddepennunanbable ypaBHEHUS BTOPOTO MOPsAKA, JOMYCKArOIUe TOHMKEHUE TOPSIIKA.
Jluneiinbie nuddepennnansupie ypaBHeHUs BToporo nopsiaka. CBoiicTBa pemenuid. Jluneinas
He3aBUCUMOCTh QyHKIuMi. Onpenenurens Bporckoro. CTpykTypa o0Iero pemeHus JUHEHHOro
muddepeHIManbHble ypaBHEHUST BTOpOro mnopsijika. DyHAaMeHTadbHash CHCTEMa PpELICHHH.
Jlunelinple ofgHOpOAHBIE AU(QepeHInanbHbIe YpaBHEHUs BTOPOrO MOPAIKAa C MOCTOSIHHBIMU
Koa(uIMeHTaMH: TOCTpoeHue ob1iero pemeHus. Meroa Diinepa. JIuHeiiHble HEOAHOPOIHBIE
Qg depeHIaIbHbIe YpaBHEHUS BTOPOTO MOPsIKA ¢ MOCTOSSHHBIMU Kod¢durentamu. Oo1ee u
YacTHOE pEeIlIeHUs] HEOAHOPOJHBIX ypaBHEeHUH. JInHelHble quddepeHnnaibHble YpaBHEHHUS N-TO
HOpsi/IKa: CBOMCTBA peEIIEHUH, TEOpeMbl O CTPYKType OOILIEro pemieHusi, MeTOoJ| BapHaluu
NOCTOSIHHBIX. JIuHelHble ud@depeHInanbHble ypaBHEHHS N-TO MOpSAAKa C IOCTOSHHBIMU
K03 uLreHTaMu. AITOPUTM MOCTPOEHUS OOILEro pelieHusl.

Cucrembl 1u¢depeHINATBHBIX YPABHEHHIA.

Cuctemsl quddepeHHaIbHbIX YpaBHEHUH MepBOro MOpsIKa: o0Iue MOHATHS, TeopemMa
CYLIECTBOBaHMSI UM  €IMHCTBEHHOCTH  oOmiero  pemieHus.  Cuctembl  JIMHEHHBIX
TuddepeHIMaIbHbBIX YpaBHEHUH MEPBOrO MOPSIKA: MHTEIPUPOBAHME METOJIOM HCKIIOUEHHS.
Cucrembl nuHEHHBIX Aud@epeHuanbHbIX YpaBHEHUN MEPBOro IMOpsiIKa: CBOWCTBA peIlIEeHUH,
TEOpPEMbI O CTPYKTYpEe OOILIEro perIeHus, METO Bapualli MOCTOSHHBIX. CHUCTEMBI JTMHEHHBIX
OIHOPOAHBIX ¥  HEOJHOPOAHBIX AU(PQEepeHInaNbHbBIX ypaBHEHUH C  TOCTOSHHBIMHU
KodpduureHTaMu. OJNEeMEHTbl TEOpUH YCTOWYMBOCTH. METOAbl UHUCIEHHOTO pEeLICHUs
muddepeHIMaNbHbIX ypaBHEHUH.

YuciioBble 1 QYHKUHMOHATbHBIE PAbI.

UucnoBble psAIbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIUMBIH
IPU3HAK CXOAUMOCTH. ['apmonmueckuil psa. Paasl JQupuxine. IlpuzHaku cpaBHEHHUs pAIOB C
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noJOXUTENbHBIME wieHaMu. [IpusHak [lanmamOepa. MHTerpaqpHbplii U paguKaIbHBIA MPU3HAKU
Kommu. 3nakodepenyrommecs: psiapl: npusHak JleiOHuia. 3HaKONIEpEMEHHBIE PSIbI: TOHSATHUS

aOCONIOTHOW M YCJIOBHOM CXOIUMOCTH,

a0COIIOTHO U YCIIOBHO CXOMSIIIIUXCS PSAIOB.
OYHKIMOHAIBHBIE PSIJIBI: OCHOBHBIC MOHATHUS, 0071acTh cX0AUMOCTH. CTETICHHBIE PSIJIbI:
paauyc, WHTEpBal, o0jacTh cxoaumocTu. CBOKMCTBA CTENMEHHBIX psiioB. Psapl Teinopa u

Makmnopena:

Npu3HaK a0CONIOTHON CXOIMMOCTH,

CBOWCTBa, YCJIOBUE CXOJUMOCTH psla K HCXOAHOW (yHKIHUH,

CBOMCTBA

OCHOBHBIC

pasnoxeHus. Pasnoxenue QyHkuuu B paa MakiopeHa ¢ MOMOLIbIO OCHOBHBIX Pa3iioKEHUIl.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNEeHTHbIC (GyHKuuu. llpumenenue psgoB Teitopa u

MaKnopeHa AJIs1 BBIYHUCIICHUS ITPEACIIOB.

3akjao4eHue.

Hcnons3oBanne MaTeMaTHYESCKUX MCTOAOB B HpaKTH‘leCKOﬁ JCATCIIBHOCTH.

4. O0beM yueOHO# JUCUMIIJIMHBI

pabora

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujtel y4eoHoii paboTsI 3a4. ex./ 3a4. ef./ 3a4. ef./ 3a4. ef./
aK.4ac aK.4ac aK.yac aK.yac
IO T ORI 15/540 5/180 4/144 6/216
AUCHUTIHHBI 10 Y4eOHOMY ILIaHy
KonrakTnas 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
[TpakTryeckue sansatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTesibHasi padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
CaMocToSTEIbHOE H3YIEHNE 80 79.8 116
pa3esioB TUCIIUTIIMHBI 77 275.8
KoHnTakTHasg caMoCTOSTEIbHAS ! 0.2 i 0.2 i
pabora '
Bua xourpoas: JK3aMeH- IK3aMeH-
3ager
IK3aMeH/3a4er 2/79 1/36 1/36
[ToAroToBKa K 9K3aMEHY 35.6 - 35.6
KOHTaKTHaH aTrrecrauus 04 - 04
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Butel yueoHoii paboThI 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
acTp.4ac acTp.4ac acTp.vac acTp.4ac
AL TR U 15/405 5/135 4/108 6/162
AUCHUTIHHBI 10 y4eOHOMY ILIaHy
KonrakThas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuunu (JIex) 2,65/72 0,88/24 0,88/24 0,88/24
[TpakTryeckue sausatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTebHas padora (CP): 7,7/207 2,23/60 2,23/60 3,24/87
CaMoCTOSITeIbHOE U3yIEeHHUE 206.85 50 50.85 87
pa3IeNioB UCIIUTLIHHEI
KonTakTHas camocToATeNbHas 0.15 i 0.15 )
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Bua xonTpoJs: DK3aMeH- IK3aMeH-
3auer

K3aMeH/3a4eT 2/54 1/27 1/27

[ToAroToBKa K 9K3aMeHY 26.7 - 26.7

KoHTakTHas arTecranys 0.3 - 0.3

AHHOTanus padoueil nporpammsl Jucuuninabl « Mngopmaruka» (b1.56)

1. Heap AuCHMIIMHBI — GOPMUPOBAHHE Y CTYJICHTOB YMEHHUH U PAKTUYECKUX HABBIKOB
paboThl B KadyecTBE IIOJb30BaTE]IECH MEPCOHAIBHBIX KOMIIBIOTEPOB, pa3pabOTKHU aJrOpUTMOB
pelieHuss 3ajad, MpPOrpaMMHpPOBAaHUS Ha AITOPUTMUYECKOM S3bIKE, MCHOJIB3Ys Cpeny
IIPOrPaMMUPOBAHNUS, IPUMEHEHMSI YUCIEHHBIX METOJOB JJI PEIICHHUs MAaTeMaTU4YeCKUX 3a7ad,
paboThI C MPOrPaMMHBIMHU CPEJICTBAMU U MCII0NIb30BaHUs IHTEpHET-TEXHOIOTHil.

2. B pe3yabrare wu3yYeHHs JUCUMILUIMHBI oO0y4yamoumuiics 10 mporpamMmme
O0akaJiaBpuaTa J0JI/KeH:

odsnanarthb ciaenyromumu odomenpodeccuonagabubivu (OIIK) koMnereHUAMM:

CMOCOOHOCTBIO pelIaTh CTAaHAAPTHBIE 33Ja4d NPO(ECCHOHATBHOM JEATENILHOCTH Ha
OCHOBE MH(OPMaIIMOHHON U OMOIMOrpapuuecKoi KylIbTyphl ¢ IPUMEHEHUEM UH()OPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHH W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIMOHHON
6e3omacHoctu (OITK-1);

3HATh:

—  TEeXHMYECKHE M INPOrpaMMHBIC CpPEACTBA pealu3aluy HH(GOPMAMOHHBIX
TEXHOJIOTHI;

—  OCHOBHBIE QJIIOPUTMbl THUIIOBBIX YHMCIEHHBIX METOJOB  PELICHUS
MaTeMaTUUYECKUX 3a]au;

—  A3BIK IPOrPaMMMPOBAHUS;

—  CTPYKTYpY JOKaJbHBIX U II100AIBHBIX KOMIIBIOTEPHBIX CETEH.

yMeThb:

—  paboTarh B Ka4eCTBE M0JIb30BATEIS NEPCOHATBHOIO KOMIIBIOTEPA;

—  HCHOJIb30BaTh YMCIEHHBIE METOBI I PEILICHUS MAaTEMATUYECKUX 3a/1a4;

—  HUCIOJB30BaTh S3bIK M CUCTEMY NPOrPaMMHUpPOBAaHUS i PELICHUS
npogecCHOHANIBHBIX 3a]1a4;

—  paboTaTh ¢ IPOrpaMMHBIMH CPEICTBAMHU.

BJIA/IETh:

—  MeToJaMH MOHMCKa U oOMeHa HH(popMmaluel B 100aIbHBIX U JOKaIbHBIX
KOMIIBIOTEPHBIX CETSX;

—  TEXHMYECKHMH M MPOTPAMMHBIMHU CPEICTBAMHU 3aLIUTHl HHPOPMALUH MIPH
paboTe ¢ KOMIBIOTEPHBIMU CUCTEMAMHU.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Beenenne. Ilpenmer u 3amaum uHpopmartuku. KpaTkue ucTOpuuecKkue CBEACHUS.
Onucanune OCHOBHBIX pa3fienioB Kypca. CTpyKTypa Kypca U paBHiia pEUTUHIOBON CUCTEMBI.

Moayas 1. AnmapatHoe #W NporpaMMHoOe olOecle4eHHe IMEepPCOHAJBHBIX
KOMIIbIOTEPOB.

Bunsl  xnmaccudukanumu kommbiorepoB. KomupoBanue wuH(opmanuu. AmnmapaTHo-
TEXHUUYECKOe obecreueHne. ApPXUTEKTypa COBPEMEHHBIX IEPCOHAIBHBIX KOMIIBIOTEPOB.
OyHKIMU onepanoHHbIX cucteM. Obecneuenne nnTepgdeiica moip3oBaTesns. ABTOMATHYECKUN
3anmyck. OpraHuzanust U oOcinykuBaHue (aillloBO CTPYKTyphl. YTpaBieHHE YCTaHOBKOM,
UCIIOJTHEHUEM U yJaJeHHeM TMPWIOKEHUH. VYIpaBleHHe alnapaTHO-IpOrpaMMHBIMU
uHTepdeiicamu kommbrorepa. OCHOBHBIE CPENICTBA OOCTYKUBaHUS KOMIIbIOTEPA.

Onepannonnas cucrema Windows. OcoGeHHOCTH paboThl B O(PUCHBIX MPUIOKECHHSIX
Word, Excel, Access.
Moayb 2. ANIropuTMBI M 3J1IEMEHTAPHOE IPOrPAMMHUPOBAHHE.
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Tunel anrropuT™MoB.

ba3oBble anropuTMuueckue KOHCTPYKIUH (clieJ0BaHNE, BETBICHNE, TIOBTOPEHHUE).
SI3BIKHM TPOrpaMMHPOBAHUS BBICOKOTO ypoBHS. Kimaccudukamms, CTpyKTypa U criocoObl

ONMUCaHUs A3BIKOB MPOrpaMMUPOBaHUA. DJIEMEHTHI si3blKa. [lepemenHble. Tumbl nepeMeHHbIX.

Apudmernueckue u Joruyeckue onepaunuu. Ilpuopurers: onepaunii. [IpuBeneHue THIOB.
VYrpaBnsiomue CTPYKTYpbl s3bIKa. Y CIOBHBIM omeparop (MOJMHBIA W HETOJIHBIN).

Omneparopsl nukia. OnepaTtopsl NpepbIBaHUS.

MopaynpHBI TPUHLUI IIOCTPOCHUS AITOPUTMOB M IIPOrPAMM.

MaccuBkgl. CDopMaT OImuCaHus MacCCHBa. OI[HOMepHBIe H MHOI'OMCPHBIC MACCHBBLI.

Crpoku.

HpOFpaMMI/IpOBaHI/IC THUIIOBBIX AJI'OPUTMOB BBIUMCIICHHH.
HCCKOJIbBKMMU OAHOBPCMCHHO HU3MCHAIOIIHUMUCA ITapaMCTpaMu.
HaXO)KIICHI/IC HAuOOJIBIIIEr0 W HauMMEHLIIEro 3HaueHuil. Mcmonbs3oBaHue

IIPOU3BCACHUA.
BJIOKCHHBIX ITMKJIOB.

Opranuzaiusi IMKIA C
Breiuucnenue cymmbl U

Oyuknuu. Onpenenenue ¢ynknuu. Bapuantel (ynkmuit. OOpamienne K (QyHKIIHH.

[Tepenaya apryMeHTOB B (DYHKIIHIO.

Crpykrypbl. [lpaBuna omucanus CTpykTypel. OOpamieHue K TMOJSM CTPYKTYpHOMR

BeJIMUUHBL. [[pruMepsI HCMOJIB30BAHUS CTPYKTYP.

daiinoBeli TUI JaHHBIX. DaitIoOBBIA BBO/I/BBIBOJ MH(OPMAITUH.

Moayanb 3. UncjieHHBbIE MeTOABI.

Mertoabl pelieHus HETMHEWHBIX anreOpauyecKuxX YpaBHEHUH. AJTOPUTMBI METOMOB:
IIOJIOBUHHOTO JIEJIEHHUS, IPOCTHIX UTEpaluii, kacaTenbHbIX (HploToHA), XOpI.
Mertoabl pemeHusl CUCTeM JMHEHHBIX alreOpanyecKux ypaBHEHHH. AJITOPUTM METoja

["aycca. Anroputm utepanronnoro Mmeroaa [aycca-3eraens.
Moayanb 4. UHTepHeT-TeXHOJIO0THH.
Komnerorepusie cetu. OCHOBHBIE

JIOKAJIbHBIX U TTI00ATbHBIX KOMITBIOTEPHBIX CETEH.

IOHATHUA  KOMIIBIOTCPHBIX CeTeH.

Crpykrypa

Wutepner. OcHoBHble noHATUS. [IpoTokonsl. CiyxObl MHTepHeTa. MeToapl moucka u
obmena wHpopmarnueld B rnoOanbHBIX ceTsaxX. IIporpammHoe oOecrieueHue i pabOTHl B
Wutepnere. Buapl nocryna k Matepnery. OCHOBBI MH(OPMAIIMOHHON 0€30MacHOCTH. 3aluTa

OoT YAAJIECHHOT'O AIMUHUCTPHUPOBAHU,

KOMITBIOTCPHBIX BUPYCOB.

HECUMMETpUYHOe ImudpoBaHue nHGOpMaMU. DAEKTPOHHAS HUPPOBas MOAIMHUCH.

4. O0beM y4eOHOH JUCHHILINHBI

CumMeTpHuyHoOE,

B 3auéTHBIX B akanem.

Bunel yueGHoI paboThI €UHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 108
Konrakthas padora (KP): 1,33 48
Jlexuuu (Jlek)
JlaGopartopubie 3ansaTus (JI3) 1,33 48
CamocrosiTesbnas padora (CP): 1,67 60
Bupa koHTpoJsi: 3a4€T / IK3aMeH - 3auér

B 3auéTHBIX

B actponom.

Bupl yueGHOI paboTh €IMHULIaX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Kounrakthas pa6ora (KP): 1,33 36
Jlexumu (Jlek)
JlaGopartopusie 3ansaTus (JI3) 1,33 36
CamocrositesbHas padora (CP): 1,67 45
Buja koHTpoJIsi: 3a4€T / IK3aMeH - 3auér
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AHHOTanuA padoyeil mporpaMmmbl IucuUUIIMHBI «Pusnka» (b.1 B.7)

1. ]_Ie.]'ll/l H 3a1a4Yi JTUCHUIIJIHHBI
HCHBIO AUCHHUIIINHBI SABJISACTCS an06peTeHHe CTyACHTaMU 3HaHHK TI0 OCHOBHBIM
pasaciizaMm (bI/ISI/IKI/I U YMCHUIO MIPUMCHATH UX B APYTUX CCTCCTBCHHOHAYYHBIX JUCHUININHAX.

OCHOBHBIMH 32Ja4aMM JMCHHILIMHBI, PEIIEHUE KOTOPBIX 00eCeunBaeT JOCTUKEHUE
eNU, ABISIOTCS: (popMUpOBaHUE MPEACTABICHUN 00 OCHOBHBIX (DM3MYECKHX 3aKOHAX MPHUPOJIBI
U METOJlaX TEOPETUYECKUX MCCIEIOBAHUN pa3IMuyHBbIX (DU3MUYECKUX SBIECHUH, a TakXke JaTb
IIPEJICTABICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOJAX UCCIIEI0BAHUS.

2. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSA AU CHUTIINHBI

Wzyuenmne kypca (u3MKU Npu NOArOTOBKE OakanaBpoB 1o Hampasienuto: 18.03.02
OHepro- M pecypcocOeperaromuye Mpouecchl B XUMHYECKOM TEXHOJOIMH, HEePTEeXUMHUH U
OMOTEXHOJIOTHUHI

CIOCOOCTBYET NPUOOPETEHHUIO CIEAYIOIIMX KOMIIETEHIIUHI:

CrocoOHOCTh  MCHOJB30BATh OCHOBHBIC 3aKOHBI (U3UKH B NPO(PECcCHOHATBHOM
NeSITEeIbHOCTH, INPUMEHATh METOJbl MAaTeMaTHYeCKOro aHalu3a U MOJEIMPOBAHUS,
TEOPETUYECKOTO M IKCIIEpUMEHTaIbHOTO rccienoBanus. (OITK-2);

CrocoOHOCTh  MCHOJB30BAaTh  €CTECTBEHHOHAYYHbIE  3aKOHBI  JUId  [TOHMMaHUS
OKpyXaroliero mupa u siieanit npuposl. (OI1K-3).

B pe3yabTare n3yyeHusi JMCHUIIMHBI CTY/ICHT J10JI7KeH:

3HATh:

- (u3nyeckue OCHOBBI MEXAaHUKH, (PU3MKM KoyeOaHMH M BOJIH, 3JIEKTPUYECTBA U
MarHeTu3Ma, JJIEKTPOJUHAMUKH, CTATUCTHYECKOW (U3UKM W TEPMOJUHAMUKH, KBAaHTOBOH
(07370478

- cMbICT (DYHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHOB, NPUHIMIIOB M TMOCTYJIAaTOB; HX
(GOpMYIUPOBKH U T'PaHULIbI IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra (pU3MYECKUX SBJICHUN C QyHIAaMEHTAIbHBIMU MPHUHLIUIIAMHA H
3aKOHaMHM (PUBHKH;

- OCHOBHBIE METO/IbI PELICHHS 33124 110 ONMCAHHIO (PU3UYECKHX SIBICHUI;

- METOIbl 00PabOTKHU pe3ybTaTOB (PU3NYECKOTO SKCIIEPUMEHTA.

yMeThb:

-IPUMEHATh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIbHbIE METO bl CCIIEOBAHUS MIPH
pelieHny npodeccnoHalbHBIX 3a/1a4;

-[IPOBOJIUTH PACUEThI, OCYLIECTBIATh aHAJIN3 U HA OCHOBE 3TOr0 JieJaTh 000CHOBaHHbIE
BBIBOJIBI;

- QHAJIM3UPOBATh PE3yIbTAaThl HAOIIOJEHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB W TIPUHIIUIIOB (PH3UKH;

- OTIPENIENATh XapakTep PU3NUECKUX MPOLECCOB M0 KOMITIEKCY IKCIIEPUMEHTAIbHON
uH(pOpMalluy Py MOMOIIH rpaUKOB, TAOIUI U YypaBHEHMI;

- IPEJCTABIATh 00pab0TaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO0 HHPOPMALIUIO B
YCTHOM M MHUCbMEHHOM ()opMe, B TOM UHUCIIE C UCIIOJIB30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTHUM.

BJIA/1€Th:

- HaBBIKAMU PabOThI C IUPOKUM KPYroM (hU3HYecKHX MpUOOPOB 1 000py10BaHHUS;

- HaBbIKaMH1 00OCHOBAHMsI CBOMX CY)KJIEHHH U BBIOOpa METOa UCCIIEOBAHUS;

3. Kparkoe conepxxanue I1MCUUILIHHBI:

Cemectp 2

BBenenne

[Tpeamer dbuszuku. MeTopl GU3UIECKOTO UCCIEAOBAHUS: OMBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHsL.
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1. ®du3uyecKkne 0CHOBbI MEXaHUKH

[Ipenmer kunematuku. Ilepemerenne, CcKopocTh, YyckopeHue. KuHemaruueckue
XapaKTEpUCTUKU BPALATEIbHOTO IBHUKEHUS. 3aKOHbl Hbl0TOHA. 3aKOH BCEMUPHOI'O TATOTEHMSL.
JIBrkeHHe Tena NEepeMEHHOM Macchbl. 3aKOH BCEMHUPHOIO TATOTEHHUs. JIBuKeHue Tena
IepeMeHHOM Maccel. YpaBHeHus Memepckoro. ®opmyna [luonkosckoro. Ymopyrui u
HEynpyruil ynaapsl mapoB. MOMEHT HHEpUMM MaTEpUAIbHOM TOYKM W TBEPAOro Tea.
Kunemartuka rapmonmueckux kojieOanuid. JluddepenHnnanbHoe ypaBHEHHE TapMOHUYECKHX
koneOanuii. [loHsTHe O 3aTyxammMX W BBIHY)KIEHHBIX KojeOaHusAX. BoiHOBoe HABHKEHUE.
Bo:nbl npoaoabHbIE U IONIEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH

DneMeHTHl TepMOJUHAMUKH U (U3NYecKoi KuHeTuku. MneanbHblil ra3. Pacnpenenenue
bonsiiMana u ero obmedusnueckuii cMmbici. PeanpHbiii Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunamuueckuii MeToq B (usmke. PaBHOBecHBIE cocTostHUMS. Hauama TepMoauHaAMUKH.
[{ukipl. DHTpONHS W €€ CTAaTUCTHYECKOE ToJKoBaHMe. SBieHue mepenoca. Juddysus. 3akon
®uxka. TenmonpoBogHocTh. 3akoH Pypbe. BHyTpeHHee TpeHue (Bsi3kocTh). 3akoH HbroToHa.

3. DJIeKTPOCTATHKA U MOCTOSIHHBIN JIEKTPUYECKHH TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca.
3JIEKTPOCTATHYECKOM I10JI€.

Hunones.  [udnektpuku B
Cemectp 3

1. DekTpOoMarHeTusm

3akon Awmmepa. 3akoH buo-Casapa-Jlanmaca. Cuna
OJeKTpOMarHUTHas MHAYKLUA. Y paBHeHHe MakcBesuia.

2. OnTuka

Wntepdepenuus BonH. dudpaknus BonH. IMomspuzanus BosH. TemoBoe u3imydeHue.
3akon Kupxroda. 'mnoresza Ilnanka. KBaHToBOE OOBSICHECHHE TEILIOBOTO M3MydeHHs. DPPekT
Komnrona. Snepnas mozaens aroma. [Toctynarel bopa. Atom Bogopoaa o bopy.

3. D1eMeHThl KBAHTOBOI (pM3MKH

I'unore3a ne bpoing. BonnoBoe ypaBHenue Illpenunrepa st CTalMOHApHBIX
cocrosiauid. OneiTel Ll TepHa-TI'epnaxa. MHorosnekTpoHHsiii atoM. D¢ ekt 3eemana. [IpuHimn
[Taynmu. KBaHTOBBIE cTaTHCTHUecKHE pacnpeaeneHus bosze-OlinmreiiHa u Pepmu-/lupaxa.
®oHoHbI. 3akoHb! [lebast u DiiHiuTeiiHa. XapakTepUCTUKH spa: 3apsijl, Macca, SHEprusl CBA3U
HYKJIOHOB. flnepHble peakuuu. DPyHIaMEHTAIbHBIE B3aUMOJECHCTBUS M OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YaCTHII.

Jlopenua. MarseTuku.

4. O0beM y4eOHOH JUCHHILIMHBI

Bcero 2 cemecTp | 3 cemecTp
Buztp1 yuebHoit pagoTni 3au. en./ | 3ad.em/ | 3a4. em./

aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTH
AMCUMILIHHLL O y4€OHOMY 10/360 | 3,95/144 | 6,05/216
IJIAHY
Konrakrnasi pabora (KP): 3,6/128 1,35/48 2,25/80
Jlexim (JIex) 1,35/48 0,45/16 0,9/32
JlaboparopHsie sansTust (JIad) 0,9/32 0,45/16 0,45/16
IIpakTHueckue 3aHITHUS 135/48 0.45/16 0.9/32
(I13) ' ' '
CamocrositeibHas padora (CP): 4.4/160 1,6/60 2.8/100
Bua xonTpoas: 2172 IK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
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Bcero | 2 cemectp | 3 cemectp
Bujibt yue6Hoi paGoThl 3a4. en./ | 3a4. e/ 3a4. 1./
acTp.yac| acrp.uac acTp.uac
Oomasn TPYA0EMKOCTh JUCHUILIUHBI 10
yueouomy mraiy 10/270 3,95/108 | 6,05/162
Konrakuras pabora (KP): 3,6/96 1,35/36 2,25/60
Jlexuuu (Jlex) 1,35/36 0,45/12 0,9/24
JlaboparopHsie 3ansitust (JIab) 0,9/24 | 0,45/12 0,45/12
[paktuueckue 3ansatus (113) 135/36 045/12 09/24
CamocrosiTenbHas padora (CP): 4.4/120 1.6/45 2 8/75
Bua xonTpoJs: /54 IK3aMeH- | JK3aMeH-
IK3aMeH/3a4eT 1/27 1/27

AHHOTanus padoveil NPOrpaMmMbl JUCHUILIMHBI «O01Ias U HEOPraHUYecKasi XUMHUD)
(b1.B8)

1. Hesn u 32124 JUCHUTTHHBI

Ilenpto  MTUCHUIUIMHBI ~ sBISETCS  (POPMHUPOBAHWUE Yy  CTYJICHTOB  IIEJIOCTHOTO
€CTECTBEHHOHAy4YHOI0 MHpPOBO33peHusd. Onupasch Ha TOJY4YEHHbIE B CpEOHEH IIKOJIe
XUMUYECKHE 3HAHUS, MpoTrpaMMa MpelycMaTpUBaeT NaibHelIIee yriayOjJeHue COBPEMEHHBIX
MpEeJICTaBICHUI B 00JIaCTH XUMUH.

2. B pe3yJbTare n3yuyeHus JUCHHUIJIHHBI CTYE€HT J0JI/KEH

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

— CIMIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLUIUIAH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MAaTeMaTUYeCKOro aHalu3a |
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HccieaoBanus (OITK-2);

— CIIOCOOHOCTBIO HCIIOJI30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI
MOHUMAaHHMSI OKPY’KaIOIIero Mupa u sieHuit npupoast (OITK-3).

B pe3ynbpTrare uzydeHus: AUCHUILIMHBI CTYICHT JIOJKEH:

3HATh:

— 3IIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPHH XUMHUYECKOU CBSI3U B COCTMHEHUSX Pa3HbIX TUIIOB, CTPOCHHE BEIIECTBA
B KOHJICHCUPOBaHHOM COCTOSIHHH;

— OCHOBHBI€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUUYECKUX IPOILIECCOB U XaPaKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

— METO/IbI OTMCAHUSI XUMHUYECKUX PAaBHOBECHI B pacTBOpaX JIEKTPOJIMTOB,

— CTPOEHHUE U CBOMCTBA KOOPANHAIIMOHHBIX COEIMHEHHUI;

— XMMHYECKHE CBOWCTBA 3JIEMEHTOB PA3IMYHBIX TPYMN MEPUOAUYECKON CHCTEMBI U UX
BaXXHEHIIINX COCTUHEHUM;

yMeTh:

— BBIIOJIHATh OCHOBHBIE XMMHYECKHE OIEpaluu, ONpPENesiTh TEPMOJINHAMHYECKUE
XapaKTePUCTUKA XUMUYECKHUX PEAKIIUN U PaBHOBECHBIE KOHIIEHTPAIMH BEIICCTR;

— HCIIOJNb30BAaTh OCHOBHBIE XUMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKHE CIPABOYHBIE
JAaHHBIE JIJIs1 pelIeHus TpodecCuOHaTbHBIX 3a/1a4;

— TMPOTHO3UPOBATh BIMSHHUE Pa3NUYHBIX (HAaKTOPOB HA pPABHOBECHE B XUMHUYECKUX
peaKImsIx;

BJIA/I€Th:

— TEOPETUYECKHMMH METOJaMH OIMCAHHUS CBOWCTB MPOCTBHIX W CJIOKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI MX aTOMOB M TMIOJOKEHUS B TMEPUOJUYECKOW CHUCTEME
XUMHUYECKHUX AJIEMEHTOB;

JUTSL
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— DKCIEPUMEHTAJbHBIMA METOJAMU ONPEICICHUS HEKOTOPHIX (PU3UKO-XUMHUECKUX
CBOMCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe coaep:kaHue TUCHUILINHBI:

CrpoeHue aTOMOB U NIEPUOJAUYECKUI 3aKOH.

BonnoBeie cBoiicTBa MaTepuaibHBIX 00BEKTOB. YpaBHeHue ne bpoiuis. CooTHomieHue
HeonpeneneHHocTel [elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Llpenunrepa.

CoBpemenHas (opMyIHpPOBKa MEPUOANYECKOTro 3akoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOGHHEM aTOMOB. 3aloOJHEHHE DBJEKTPOHHBIX CJIOE€B U 000JOYEeK aTOMOB B
nepuoauuecko cucreme sneMmeHtoB JI.M. MenneneeBa. Crenenu oxucieHus. Baxueimue
OKHCIIUTENN U BOCCTaHOBUTENU. BakHeilne cxembl NMpeBpalIeHUsl BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUAX.

XHUMHYECKas CBSA3b U CTPOCHUE MOJIEKYJL.

KoBaneHTHas CBsA3b, OCHOBHBIE IOJIOKEHUSI METOJA BaJCHTHBIX CBs3eil. PaccMoTpenue
CXeM NEepeKphIBaHUS aTOMHBIX opOuTaneil mpu oOpa3oBaHUM CBsA3eil B Mosekynax. OCHOBHbIE
MOJIOKEHUS MeTo1a MOJIeKYJIIpHBIX opouTtaneii (MO JIKAO). Obmue cBeieHus: 0 KOMITTIEKCHBIX
COEIMHEHUSX, UX CTpoeHue. MeXMONEeKyJIspHas U BHYTPUMOJIEKYJIApHAs BOJOPOJHAs CBA3b.
HoHHast CBsI3p Kak NpeAETbHBIA Clydail KOBaJIEHTHOW cBsi3u. OOIme mMpencTaBieHUs o
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTAMOHHOE, HWHIYKIMOHHOE, AUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakliuii U XMuMUYECKOEe pAaBHOBECHE.

[lonsiTHe O XUMHUYECKOH TEPMOJMHAMHKE, TEPMOJUHAMHYECKUE (DYHKIIMH COCTOSHHS
(xapakTtepuctuyeckue GyHKIOUH). XHUMHYECKOe paBHOBecue. VICTUHHOE M Kaxylieecs
paBHOBecHs. KoHCcTaHTa XMMHYECKOTO PaBHOBECHSI. DJIEKTPOXUMHUYECKHE IPOLIECCHI, MOHITHE
00 SJEKTPOJHBIX MOTEHIMANAX. DJIEKTPOABIIKYILAS CHIIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKUHI U KPUTEPU CAMONPOU3BOJIBHOIO MPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBopax

[Ipoueccel, compoBoXkaarolue  00pa3oBaHHWE  JKUAKUX  UCTHHHBIX  PACTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLUMHUPOBAHHBIE SJIEKTPOJIMTHI.
Crenenp auccoumanuu. KoHcTaHTa muccounuanvy. PaBHOBecHe B CHUCTEME, COCTOSIIEH U3
HACBIIIEHHOTO0 PacTBOPAa MaJOpacTBOPUMOTIO JJIEKTPOJIUTAa M €ro KpuctauioB. PaBHoBecue B
pacTBopax KOMIUIEKCHBIX COeMHEHUI. PaBHOBECcHE uccolManny BObl, HOHHOE NPOU3BEACHNE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'maponus conent.

CKopocThb peakiuii 1 KaTtaaus.

[lonsatne o xumuyeckoil kuHeTuke. OAHOCTAIMUHBIE M CIOXKHBIE PEAKIHUH. 3aKOH
neiictByromux Macc. KoHcranTa ckopocTH peakuuu. MOJEKYISpHOCTh U TMOPSJIOK PEaKIIUU.
3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEeMIEpaTyphl, SHTAIbIUSA aKTUBALMU. ['OMOreHHBIN U
reTEepPOreHHBIN KaTalu3.

XUMHS S- U P- DIIEMEHTOB

Bonopoa-nepBelil 3JIEMEHT MEPUOAUYECKON CHCTEMBI, €r0 JABONCTBEHHOE MOJIOKECHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoau4eckod CUCTEMBI. 3aKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOH(QUIypalui, BEIMYMH pPaJnyCcOB, JJIEKTPOOTPULIATEIBHOCTH W SHEPruu
MOHU3ALIMHA aTOMOB. TUNIMYHBIE CTENIEHU OKHUCIICHHUS. XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBAX OCHOBHBIX THIOB coeAuHeHui. I[lpupoaHbie
COEIMHEHMS, TIOYYEHUE U IPUMEHEHHUE.

Xumust d- u f- anemenTos

OneMeHThl 3-12 Tpynn NEepUOJUYECKOM CHUCTEMBL. 3aKOHOMEPHOCTH B HU3MEHEHUH
ANIEKTPOHHBIX KOH(MUTYpAILIUA, BEIMUNH PAANyCOB, SHEPTUH HOHU3AIIUH, XapAKTEPHBIX CTEICHEH
OKHCIIEHUs, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. llpuponHble coeAMHEHUs, MOIYy4YEeHUE U
COTOCTaBJIEHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BewecTB. CTpOeHUE U CBOMCTBA
OCHOBHBIX TUIIOB coequHeHmid. OcobennocTH f- aemMeHToB.

4. O0beM yueOHO TUCUUIJIMHBI

Bupl yueOHOM paboTh \ Bceero \ 1 cemectp \ 2 ceMecTp
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B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
ell. yacax el yacax el yacax
IO AL ES IS 12 432 7 252 5 180
JAUCHMILIMHBI 10 Y4eOHOMY IIAHY
KounrakThas padora (KP): 4,44 160 2,67 96 1,77 64
Jlexunu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHast padora (CP) 5,56 200 3,33 120 2,23 80
CamocTosTeIbHOE H3YUCHHE 5,56 200 3,33 120 223 80
pa3zieJIOB TUCIUIUIMHBI
Bua koHTpOJIAA: 3K3aMeH 72 36 36
[ToaroroBka K sK3aMeHY 2 71.2 1 35.6 1 35.6
KonTakTHas arrecramus 0.8 0.4 0.4
Bcero 1 cemectp 2 cemMecTp
Bunasr yue6HOM paboThI B3au. | Bactp. | B3au. | Bacrp. | B3au. | Bacrp.
el. gacax el gacax el gacax
DI T LS TR 12 324 7 189 5 135
JUCHMILIMHBI 110 Y4eOHOMY ILUIAHY
Konrakthas pa6ora (KP): 4,44 120 2,67 72 1,77 48
Jlexunu (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3austus (I13) 0,89 42 0,89 24
Jlaboparopusie padboTsr (JIP) 1,78 48 0,89 24 0,89 24
CamocrositesbHasi padora (CP) 5,56 150 3,33 90 2,23 60
CamMocTosTenbHOe U3y4YeHHE 5,56 150 3,33 90 223 60
pa3ienoB AUCIUTUTMHBI
Bua koHTpOJIAA: 3K3aMeH 54 27 27
IToaroroBka k sK3aMeHy 2 1 26.7 1 26.7
KoHTakTHas aTTecTanus 0.3 0.3

AHHoOTalus padouell nporpamMmsl JucuunIMHbI «Oprannyeckas xumus» (b1.B9)
1. Heab AMCHUIIMHBI — IPUOOPETEHNE CTYIEHTAMU 3HAHUH O CTPOEHUH OpPraHMYECKUX

COEIMHEHNH,

OCHOBHBIX XHWMHWYCCKUX

CBOMCTBAaxX pa3jIMYHBIX KJIACCOB

CO€OUHEHMI U METOHaX UX MOJIYYCHUS, KaK IPOMBIINUJIICHHBIX, TaK U J'Ia60paTOpHBIX.

2. B pe3yabTare u3y4eHusi AUCHUIIMHBI CTYI€HT J10JI3KEH
Obnaoams cnepyroummu oo6mekynbTypHbiMu (OK) u obmenpodeccnoHanbHBIMU

kommnereHusamu (OI1K):

OPraHUYeCKUX

- CIOCOOHOCTBIO paGOTaTL B KOJUICKTHUBE, TOJICPAHTHO BOCIIPUHHUMATL COLIMAJIBHEIC,

ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTBIO K caMoopraHu3anuy u camoodpaszosanuto (OK-7);

- CIOCOOHOCTBIO  HCMOJb30BaTh OCHOBHBIE 3aKOHBl  €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B MPO(ECCHOHATBHON AEATENbHOCTH, MPUMEHITh METOJbl MaTeMaTH4ecKOro
aHaJIM3a U MOJEJIMPOBAHUSI, TEOPETUUECKOTO U dKCIIepuMeHTalIbHOTO uccienoanus (OIK-
2);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAY4YHbIE 3aKOHBI IS
NOHUMaHUsI OKpYXKarouiero Mupa u sisnernit npupoasl (OI1K-3).
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3HATH:

— TEOPETUYECKHE OCHOBBI CTPOCHHS M CBOWCTB PA3JIMYHBIX KJIACCOB OPraHUYECKHUX
COCIMHECHU;

— CHOCOOBI MOyYEHUSI U XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCIMHECHU;

— OCHOBHBIE MEXaHU3MBbI ITPOTEKAHUSI OPTaHUYECKUX PEaKLIN;

yMeThb:

— IPUMEHATh TEOPETUYECKHUE 3HAHUA [JIsl CHHTE3a OPraHWYECKUX COCAUHEHUH
Pa3JIMYHBIX KJIACCOB;

— AaHaJIu3MpOBaTh M IPEJCKA3blBaTh PEAKIMOHHBIE CBOWCTBA OPraHUYECKUX
COCIMHECHU;

— COCTAaBJISITh CXEMbI CUHTE3a OPTraHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOEHUS;

BJIAJIETh:

— OCHOBaMH HOMEHKJIATYphl U KJIaCCU(PUKAIIUU OPTraHUYECKUX COCTUHEHUH;

— OCHOBHBIMH TEOPETHUYECKUMU ITPEACTABICHUSIMUA B OPraHUYECKON XUMHUH;

— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB TMOJYYEHUS OpPraHMYEeCKHX
BEILECTB.

3. KpaTtkoe coaep:xaHue TUCHHUILIHHBI

Homenkmarypa opranudyeckux coeauHeHuil. Teopusi XUMHYECKOrO CTPOCHHUS H
HachilleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBszu. @Dopmynsl Jlstouca.
QopmanbHBIl 3apsan. DddekTtel 3amecturencii. [IpoMexyTOYHBIE COCAMHEHUS W YaCTHIIBI
OpPraHMYECKUX peakUMsIX. OHepreTuyeckas auarpamMma peakuuu. MexXaHu3M peakluu.
Crepeounsomepusi, ee BUIbl 1 0003HAUECHHUS.

Anudatuueckue coequHeHus. HacellieHHbIe ¥ HeHachlillleHHble YB. AnkaHbl,
[MKJIOAJKAHbI, QJKEHBI, aJKWHBI, MOJHMEHbI (AWEHBI). B KaxaoM Kiacce paccMaTpuBarOTCS
CIeyIOIUe pa3lieibl: H30Mepus, HOMEHKIaTypa, (U3MYecCKhe M XHMHUYECKHE CBOMCTBA,
CrocoObl oJTyyeHusl. MexaHU3Mbl peakluil. DHepreTuueckas [uarpaMmma peakimi.

Apomatudeckue coenunenus. Teopun apomarnyHoctu. CoenuHeHs: OEH30IBHOTO psijia.

Nzomepust. Homernkmnarypa. CriocoObl TOJTydeHHs. XUMHYECKHE CBOHCTBa. BimsHue
3aMecTuTeNnei B OEH30JbHOM KOJIblIe Ha HAIMpaBJICHUE U CKOPOCTh PEaKIUi AMeKTPOPUIBHOTO
3aMEIICHUS.

4. O0bem y4eOHOH TUCHHUIIIMHBI

Ob6bem
Bun yuebHOM paboThI B 3aueTHbIX B akageMHuecKHX
eIMHUIIAX qacax
OO01asi TPy10€eMKOCTh THCHMIIHHBI 3 108
10 y4e0HOMY INIAHY
KonrTaktHas patdora (KP): 1.3 48
Jlexuuu (Jlek) 0.4 16
ITpaktuueckue 3ansatus (I113) 0.9 32
JlabopaTopusie 3ansartus (JI3) - -
CamocrositesbHas padora (CP): 60
CamocTosTenbHOE U3YYCeHUE Pa3JIeiioB 17 588
JVCLIUTUTMHBI
KonTtakTHas camocrositenpHas pabora 0.2
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3ayer ¢ OLEHKOM
. O0Bem
Bun yae6HO# paboThI
B 3aueTHbIX B actponomuuec
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eIMHULIAX KHX Yacax

OO0mas Tpy10eMKOCTh JHCIUIITHHBI 3 81

10 y4eOHOMY ILIAHY

Kounrakthasi padora (KP): 1.3 36

Jlexuuu (Jlek) 0.4 12

[Tpaktrueckue 3ausatus (113) 0.9 24

Jlaboparopusie 3anstus (J13) - -

CamocrositesbHas padora (CP): 1.7 45

CaMocTosTeTbHOE U3YUeHUE Pa3/IeioB 44.85
JUCITUTLIAHBI

KonTakTHas camocrositenbHas paboTa 0.15

Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4er ¢ OLEHKOH

AHHOTanus padoyeil mporpaMmmbl JUCUUILIMHBI «Pu3nyeckas xumus» (b1.5.10)

1. Hean u 3aga4m JUCHUTLIHHBI
Henb AUCHUIUIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YHPAaBISIOIIUX XOJOM

XUMHYCCKOIro Imponecca, 1okKa3aTb obactu IMPUIIOKCHUA OTUX 3daKOHOB M HAYYWUTH CTYACHTA
I'PaAaMOTHO IMPUMCHATH UX IIPHU PCHICHHUHU KOHKPCTHBIX TCOPCTUYCCKHUX U IIPAKTUYCCKUX 3aaa4.

2. B pe3yabTare uzyuenusi Kypca « ®u3nueckoid XuMHmH» CTYEHT I0JIZKeH:
Oénadams cnenyrommmu odowenpogeccuonanrvuvimu komnemenyusmu (OITK):
-CIIOCOOHOCTHIO MCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX JUCITUTUIHH

B IPO(eCCHOHATBHON 1A TeTbHOCTH, IPUMEHSATh METOAbl MATEMaTUYECKOI'0 aHAIN3a U
MOJICTTMPOBaHHMSI, TEOPETUIESCKOTO U dKCIepruMeHTaIbHOro uccienosanus (OITK- 2);

- CIOCOOHOCTBIO MCITOJIB30BaTh OCHOBHBIE C€CTCCTBCHHOHAYUYHBIC 3aKOHBI IJIsSI IOHUMaHUA

OKpy»Xkaromiero mupa u sieieanit npupoasl (OI1K-3).

3namo:

— OCHOBHBIC 3aKOHBI (DU3MUECKON XUMHH, B3aUMOCBSI3b (PU3NUCCKUX M XUMHUICCKHX
XapaKTEePUCTHUK MPOIIeCCa;

— TYyTU ONpENETCHUs BAXHEHUIIUX XapaKTEPUCTHUK XHMHYECKOTO pPaBHOBECHS
(KOHCTaHTBl PaBHOBECHUS, PABHOBECHOTO BBIXOJa TMPOAYKTA, CTENEHU TMpEBpaIleHUs
WCXOJIHBIX BEIIECTB) W BIUSHUA pPa3IUYHBIX (AKTOPOB HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS,

— YCIIOBHUS YCTaHOBJICHHUS (Da30BBIX PAaBHOBECHUN B OJHO- M MHOTOKOMITOHEHTHBIX
CHUCTEMax, BO3MOKHOCTH Pa3/elCHUs CIOXKHBIX CHCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

— TEPMOJMHAMUYECKOE OMUCAHUE CBOMCTB MJCANbHBIX U HEUCAIbHBIX PACTBOPOB,
MOAXO0Abl K HAX0K/ICHUIO MaplHaIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemon:

— TPUMEHSATh  TEOPETUYECKHME  3HAHHUA W OKCIEPUMEHTAIbHBIE  METOJIbI
ucciaea0Banus GU3NUECKON XUMUHU TPU PEIIeHUH MTPOPECCHOHAIBHBIX 3a]1a4;

— TPOBOJUTH TEPMOJAMHAMUYECKHE PACUEThI, OCYIIECTBIIATh aHAJIU3 M HAa OCHOBE
9TOro AejaaTb 000CHOBAHHEIE BEIBOIKI;

— TIpencKa3biBaTh M HAXOJUTh ONTHMAJIbHBIC YCJIOBHUS TPOBEICHUS XHUMHYECKOTO
mpoiecca € ULEIbI0 MONYYEHUsT MAaKCUMaJIbHO BO3MOXKHOI'O BBIXO/Ia HHTEPECYIOIIETro
NPOAYKTa,

— TMpeACTaBIAThH AaHHBIE JIAOOPATOPHOTO UCCIIEeIOBaHUS B Tpadudeckoi hopme 1 Ha
OCHOBE MOJIYYEHHBIX 3aBUCHUMOCTEH OIpEAeNsiTh COOTBETCTBYIOIINE TEPMOJAMHAMUYECKUE U
KHHETHYECKUE XapaKTEPUCTUKH XUMHYECKOW CHCTEMbI U XHMHYECKOTO TIPOIIeCcca;

— TPOBOJUTH AHAIIU3 U KPUTHUUYECKU OLIEHUBATh IMOJYYEHHBIE HKCIIEPUMEHTAIbHbIE
JTaHHbIE, 00001IaTh U JeNaTh 000CHOBAHHBIC BBHIBOJIBI HAa 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemo:
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— KOMIIJICKCOM COBPCMCHHBLIX TCOPCTHYCCKUX MCTOHOB (I)I/I3I/I‘-ICCKOI>’I XUMHHUN I
pelIeHus] KOHKPETHBIX HCCIIE0BATENbCKUX 33124,

— HaBbIKaMH OIpeaAciiCHud COCTOAHHA PAaBHOBCCHUA U CaMOIIPOU3BOJILHOT'O
HAaIpaBJICHUS] XUMUYECKOTO TIPOLIecca;

— mnpueMaMu OOpabOTKH TONYYCHHBIX ONBITHBIX JaHHBIX JUIS BBISIBICHUS H
YCTaHOBJICHHUS B3aMMOCBSI3€H MEXKIy TEpMOAMHAMUYECKUMH CBOMCTBAMU M (U3MYECKUMHU
HapaMeTpaMH IpoIecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB ()M3MYECKOW XHUMHHU [UI1 COJAEPKAaTeIbHON
UHTEPIIPETAlNU TEPMOJMHAMHYECKUX PacYETOB;

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Xumuyeckass TepMOAMHAMHKA. 1-blii M 2-0H 3aKOHBI TEPMOJIMHAMUKH, IOCTYJaT
[Tnanka. B3auMocBsi3b TemIoThl, padOThl M M3MEHEHUs BHYTPEHHEH SHEPIUU B IPOLECCax C
y4aCTHEM HJCAIBbHOr0 ras3a. TemmoéMKOCTh TBEPABIX. JKHUAKMX M Tra3000pa3HBIX BEIIECTB.
Tepmoxumus. Bpruucienue TemnoBbelx 3(G(EeKToB XUMHUUECKUX peakiuid, IpoueccoB (a3oBbIX
NEPeX00B, PACTBOPEHHUS M JAPYrHX (DU3UKO-XUMHUYECKUX TporueccoB. DHeprusi [mbbca u
sHeprus ['enpMronpua Kak KpUTEpUM HaNpaBlIeHUS XMMHMUYECKOro Ipouecca. Pacuér
a0CONMIOTHON 3HTponuu. XHUMHUYECKOoe paBHOBecue. KoHcTaHTa XMMMUYECKOIO paBHOBECHUSI U
MeTOJbpl €€ pacuéra U SKCIEPUMEHTAJIbHOIO ONpeesieHUs. PaBHOBECHBIM BBIXOJ NPOAYKTA,
BIMSHUE JIaBJICHHs, TEMIIEpATypbl, IPUMECH HWHEPTHOTO TIa3a Ha pPaBHOBECHBIM BBIXO/L.
VYpaBHenust uzorepmbl u u300apel Bant-T'odda. Crartuctuueckas tepmonuHamuka. Pacuér
TEPMOJIMHAMHUYECKUX (QYHKIMN Ha Oa3e MpelCTaBIeHU O CyMMe TI0 COCTOSIHUSIM.

@da3oBbl¢ PaBHOBECHS B OJHOKOMIIOHEHTHBIX cHcTeMax. (Da3oBble mNepexonbl U
¢dazoBas quarpamma COCTOSIHUS JJIi OJHOKOMIIOHEHTHBIX CUCTEM. TpoiiHas Touka. YpaBHEHHE
Knaneiipona-Knaysnyca. 3aBHCHMOCTb [JaBJICHMsI HACBIIEHHOIO Ilapa OT TEMIIEpaTypsbl.
Omnpenenenne TepMOIMHAMUYECKUX (QYHKIMI mporecca ¢a3oBoro mepexona. Kpurmueckas
TEeMIIEPATypa.

TepMmoanHamuueckasi Teopusi pacTBopoB. Kinaccudukamus pactBopoB. CrocoObt
BBIP@)KEHUSI coCTaBa pacTBopa. [lapuuanbHble MOJSpHBIE BEIMUYMHBL. YpaBHeHHs ['ubOca-
Miorema. Uneanphbie pacTBopbl. TepMonnHamMudeckue (QYHKIMM CMEIICHUs Ul HIealbHbIX
pacTtBOpoB, 3akoH Payns. IlpenenbHo-paz0aBieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBI,  TOJIOKUTEJIBHBIE W OTPULATENbHBIE  OTKJIOHEHHMs OT  3akoHa  Payis.
TepMoauHAMUYEeCKOe OINUCAaHME HEUJEAIbHBIX PAaCTBOPOB, AKTUBHOCTb, KO3((UIMEHT
akTUBHOCTH. KoJumMraTMBHBIE CBOMCTBA pPAacTBOPOB HEJIETY4YMX BEIIECTB B  JIETy4YeEM
pactBopuTtene. Kpuockonus, 30ymianockonus. OcMoc, 0CMOTUYECKOE J1aBIICHHE.

da3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX cHUcTeMaX. /lmarpaMMsl «aBieHUE-
COCTaB», «TEMIIEPAaTypa-coCTaB», «COCTaB Iapa-coCTaB JMKHUAKOCTW» JJs HICAIBHBIX U
HEeUJeaIbHBIX pacTBOpoB. 3akoHbl [10Oca-KonoBanosa, A3zeorpomnus. PU3NKO-XMMHUYECKHE
OCHOBBI pa3JieNieHHs] KHUJIKUX cMecel, pekTupukanus. OU3HNKO-XUMUYECKHH U TepMUYECKHH
aHanu3. Pa3nuuHble TUIBI AMAarpaMM IJIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM y4eOHOH JUCHUIIMHBI

. B 3a4eTHBIX B aKaJeM.
Buabl yueOHoii padoTsl
eIMHULAX yacax

O0uas Tpy10€eMKOCTb M CUUILIHHBI IO

5,0 180
yuyeOHOMY IJIaAHY
Konrakthas pa6ora (KP): 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
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CamocrositesbHas padora (CP): 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH IK3aMeH sk3ameH (36)
IToaroroBka K sK3aMeHY 35.6
1
KonTaktHas atrecramus 0.4
Butb1 yue6Hoii pagoTsI B 3aYeTHBIX B aCTPOH.
eIMHUIAX yacax

O0umas Tpy10€eMKOCTb M CUUILIUHBI IO

5,0 135
y4eOHOMY IJIAHY
Kounrakthas pa6ora (KP): 1,78 48
Jlexmu (Jlek) 0,89 24
[TpakTaeckue 3arstus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Buja koHTpoJisi: 3a4eT / IK3aMeH sk3ameHn (1,0) Ik3amMeH (27)
[TonroroBka K SK3aMeHY 1 26.7
KonTakTHas atrecramus 0.3

AHHOTanusa padoyei nporpammal Aucuunanubl «Koanouanas xumus» (b1.b.11)

1. Heap AMCUHUIUIMHBI — O3HAKOMIIEHHE CTYACHTOB C OCHOBAMH TEPMOJIUHAMHKH
MOBEPXHOCTHBIX SIBJICHUH, CIOCOOAMH TIOJYYCHUS M BaKHEHIIUMH CBOWCTBAMH JHMCIEPCHBIX
CHCTEM.

OCHOBHBIMH ~ 3aJla4yaMd  JIUCIUIUTAHBI  SIBIIIIOTCSI:  PACCMOTPEHHE  OCOOCHHOCTEH
MIOBEPXHOCTHBIX CJIOEB, MX TEPMOIMHAMUYECKHUX CBOMCTB, aAre3Wd, CMAauyMBaHUs, aJCOPOIUH,
AJNIEKTPUYUCCKUX SIBJIICHUMHA Ha IOBEPXHOCTH, H3YYCHHE KHHETUYECKHUX CBOMCTB JTUCIIEPCHBIX
CHCTEM, arperaTMBHOM W CEIMMEHTAIlMOHHOH YCTOMYMBOCTH, KHWHETHKH KOAryJIsIHH,
CTPYKTYPOOOpPa30BaHUs U CTPYKTYPHO-MEXaHUYECKIX CBOWCTB TUCTIEPCHBIX CUCTEM.

Wzyuenne mucuumuHel  «KommongHas XuMHS»  crOcoOCTBYeT — (hopMHpOBaHHUIO
oOmenpodecCHoHaTbHBIX KOMITETEHITUH:

- CIIOCOOHOCTH HCITONIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JWCIHUILIUH B
npodeCcCHOHATIBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTUYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTH HCHOJIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIsl TOHUMAaHUS
OKpy»Xaromiero Mupa u sienennit npupoasl (OI1K-3).

2. B pe3yabTate H3y4eHus JMCUHUIIJIMHBI CTYEHT J0JI2KeH

3Hambs:

OCHOBHBIE TOHSTHS U COOTHOLICHHUS TEPMOJMHAMHKU TIOBEPXHOCTHBIX SIBICHHUU
(TepMoOaMHAMUKA TIOBEPXHOCTHOTO CJIOS; re3usi, CMAaUMBaHUE U PACTEKAHUE KUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHUUYECKHE CBOMCTBA TeJ; aICOPOINs Ta30B U MapoB, aJcopOIus U3
pacTBOpOB);

OCHOBHBIE€ METO/bI MTOIYYEHUS JUCTIEPCHBIX CUCTEM;

OCHOBHBIC CBOWMCTBAa JHCIEPCHBIX CHCTEM (DJIEKTPOMOBEPXHOCTHBIE CBOMCTBA,
KMHETUYECKHUE U OINTUYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJJIOMJIHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

OCHOBHBIE TIOHSITHSI U COOTHOIIEHHS] TEOPHUM arperaTUBHOM YCTOMYMBOCTH M KOAryJISIIIUU
10 OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypOOOpa3oBaHHMsI M PEOJOTHYECKHE CBOWCTBA
JIMCTIEPCHBIX CHCTEM;

ymemsy':
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nNpoBOAUTL PACUCTBI C HUCIIOJIB30BAHUCM OCHOBHBIX COOTHOILICHUM TCPMOANHAMUKHU
IMMOBEPXHOCTHEBIX SIBIICHHUM U pacdeTbl OCHOBHBIX XapPaKTCPUCTUK JUCIICPCHBIX CUCTEM;

é1a0ems.

METOJIaMU  HM3MEPEHUsI TMOBEPXHOCTHOTO HATSXKEHUS, KPAaeBOro YIya, BEIUYUHBI
aacopOuMM W yIeNbHOW  TOBEPXHOCTH,  BS3KOCTH, KPHUTUYECKOM  KOHIIEHTPAIUU
MUIEIO00pa30BaHUs,  DJIEKTPOKMHETHUYECKOTO  IOTEHIMala;  METOJaMH  [POBEIEHUs
JTUCIIEPCUOHHOTO aHalli3a, CHUHTE3a JHUCIEPCHBIX CHCTEM M OLEHKM HX arperaTuBHOU
YCTONYUBOCTH.

3. Kparkoe coaep:kaHue TUCHUIINHBI

Mopnyns 1. [IpeameT u npu3Haku 00HEKTOB KOJUIOUTHON XUMHH

KomnonnHas xumus - Hayka O IOBEPXHOCTHBIX SIBJICHMSX W JUCIEPCHBIX CHCTEMax.
OcHOBHBIE IIPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTD; TOBEPXHOCTHAS
DHEPIUs; KOJMUYECTBEHHBIC XapaKTEPUCTUKU JucrepcHOCTH. Kiaccudukanus IucrepcHBIX
CUCTEM.

Mooyns 2. Tepmoounamuxka no6epxHoOCMHHIX A61EHUTL

OOmiast  XapakTepHCTUKa IOBEPXHOCTHOW sHepruu. [loBepXHOCTHOE HaTsKEHUE.
VYpasuenue ['u60ca-I'eapmronbua J1j1si BHyTpEHHEHN yeIbHON OBEPXHOCTHOM dHEpruu (IOJHOU
HOBEPXHOCTHOM SHEPIHUN).

Meron u36biTkOB ['mb06ca. dyHmameHTabHOE afcopOIMOHHOE ypaBHeHue ['ubOca.
YactHoe BbIpaXkeHHE YypaBHeHHs ['ub0ca. IloBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VMHAKTUBHBIEC BEILIECTBA.

Anre3uss n xoresus. YpaHenue [lrompe ans pabGotel anre3uu. CMmMauuBaHME, 3aKOH
IOnra. VYpasuenue Jrompe-lOnra. Pacrekanume XHIKOCTEH, KOIPQPHUIMEHT paCTEKaHHUS IO
['apkuncy. Oddexr Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 ['mbbOca w paucnepcHoCTh. BnusHHE KPUBH3HBI TOBEPXHOCTH Ha
BHYTpeHHee JaBiieHue Ten (ypaBHeHue Jlamnaca). KanwinsipHele sBieHus. YpaBHEHHE
KenpBrHa. BiusHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHUYECKOMN
peakuuu, TeMinepaTtypy $pa3zoBoro nepexosa.

Metoapl TONlydeHUsT JMCIEPCHBIX CHCTEM. YpaBHeHue PeOunpepa g paboThl
mucnieprupoBanus. D¢ ekt PeOunaepa. 'omorenHas u rereporeHHas KOHJAEHcCAlUs. DHeprus
['u60ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka o6pazoBanus HOBOM (a3bl.

Mooyns 3. Aocopoyuonnsie pagnosecus

[Ipupona ancopOLMOHHBIX cuil. AjacopOuus Ta3oB M MapoB HAa OJAHOPOIHOU
noBepxHocTu. 3akoH I'eHpu. Monens m ypaBHenue JleHrmiopa. Teopus MOJIMMONIEKYISIPHON
ancopbmuu  bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaeiabHOM MOBEPXHOCTH
metogom bOT.

AncopOuusi Ta30B M MapoB Ha MNOPUCTHIX MaTepuanax. Kiaccupukauus mnop 1o
Jy6ununy. Teopus kanuuisspHoil koHJaeHcanuu. Pacdyer nHTerpanbHoil u nuddepeHnuantsHon
KPUBBIX paclipesiesieHus: 00bema Mmop Mo pazMepam.

AncopOuusi Ha MHUKpONOPHUCTBIX Martepuanax. IloreHumanbHas Teopus IlonsHu.
Xapakrepuctuueckass KpuBas ancopOumu. OO0oOIeHHoe ypaBHeHHE Teopuun JlyOmHuHA
00BEMHOT0 3aM0JIHEHUs] MUKPOIIOp, ypaBHeHue /lyOuHunHa - PagymikeBuya.

AncopOrusi TIOBEPXHOCTHO-aKTHUBHBIX  BemiecTB. IIpaBuno [ookmo -  TpayoOe.
3aBUCHUMOCTh IIOBEPXHOCTHOI'O HATSKEHUSI OT cOCTaBa pacTBopa. YpasHeHue lllumikosckoro.
VYpaBHeHHUs] COCTOSIHMSI Ta3000pa3HBIX IOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUIEHOK. Becsl
Jlenrmropa.

Mooynsb 4. Inekmpuueckue A61eHUA HA NOGEPXHOCMU

Mexanu3mbl  0Opa3oBaHus J(BOMHOro »snekrpuyeckoro cios ([ADC). VYpasHenus
Jlunnmana. DnexkTpokanwuisipHble KpuBble. Teopuu crpoenuss [IOC. Pemenue ypaBHeHus
[Tyaccona-bonbsimana s nuddysnoit gactu A2C. I9C no teopumn Llrtepna, mepesapsika
MOBEPXHOCTH.
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DONEKTPOKMHETUYECKUE  SIBJICHUS, JJIEKTPOKMHETUYECKHI MOTEHLHMal. YpaBHEHHUE
['enpMmrombia-CMOITyXOBCKOTO JUIs 3JIEKTPOOCMOca U 3ieKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea oucnepcHuvix cucmem

CBsi3b CKOPOCTH OCXICHMSI YACTHI[ C MX pa3MepoM. YCIOBUSL COOJIOJEHHUS 3aKOHa
Crokca. CenuMMEHTAllMOHHBIN aHAJIW3 MOJUAMCIEPCHBIX cHUCTeM. KpuBble pacnpeneneHus
yacTull o pazmepam. [Ipupoma 6poyHOBCKOTO ABMKEHMSI. 3aKOH DiHIITEHHA - CMOJIYyXOBCKOTO.
CnenctBust 13 Teopun OpoyHOBCKOro jBwkeHHs. CeauMmeHTanMoHHO-Auddy3nonHoe
paBHOBECHE, TUTICOMETPUYECKHI 3aKOH.

Mooyne 6. Azpecamugnas ycmouuueocms u KOAZyaayus OUCHEPCHBIX CUCTHEM

CenMMEHTALlMOHHAsT M arperaTuBHasl YCTOMYMBOCTH CHCTEM. JInodunvuele U
mnopoOHble cuctembl. Kputepuit nmuodunsHoctn mno Pebunaepy-lllykuny. Jlnodunbhbie
mucnepcHele cuctembl. Kimaccudukaiys moBepXHOCTHO-aKTUBHBIX BElIeCTB. TepMoAMHAMUKA U
MexaHu3M muieuiooopasoanus. Ctpoenne mumein [TAB. Comobunmzanus. Kpurndeckas
KOHIEHTpALUsI MUIIEIITI000pa30BaHusl, METObI €€ OIPEICICHHUS.

JInopoOHbIe nucnepcHble cUCTeMbl. DaKTOPBl YCTOHYMBOCTH JTHO(POOHBIX CHUCTEM.
beicTpas u MeqnenHas koaryisauus. Kunernka koarynsuuu 1no CMoJyXOBCKOMY. 3aBUCHUMOCTD
YKClla YaCTULl Pa3HOTro Mopsiika oT BpeMeHU. OCHOBHbIE NOJI0KeHUs TeopuH Jepsiruna, Jlannay,
®epest, Osepoeka ([JJIPO). PacknuHuBaromee aaBieHHe M ero cocrapistone. OoOmiee
yYpaBHEHUE JJIsl SHEPIUM B3aUMOJAEWUCTBUS IUCIEPCHBIX YacTull. [loTeHuManbHbBIE KpHUBBIE
B3auMoOJiecTBUsl yacTull. HeWTpanuzaunoHHas M KOHUEHTpalMoHHAas Koaryisuus. [IpaBuio
Tyneue-I"apau.

Mooynw 7. CTpykTypooOpa3zoBaHHe U CTPYKTYPHO-MEXaHHUYECKHE CBOMCTBA JUCIIEPCHBIX
cucteM. Tunsl CTpyKTyp, 00pa3yroluxcsi B AUCIIEPCHBIX CUCTeMax. B3auMocBs3b Mex1y BUAOM
MOTEHLIMaIbHONU KpUBOHl B3aumojeicTBus yactull (mo teopuu JJIDO) u TUHIOM BO3HUKAIOIIHUX
cTpykTyp.  KoarynsllMOHHO-TUKCOTpPONHBIE M KOHJIEHCAI[MOHHO-KPHUCTAJUIN3allMOHHBIE
CTPYKTYpHBI. Peosornueckuii MeTo MCCIIeIOBaHUs TUCIIEPCHBIX cucTeM. OCHOBHBIE MOHATHUS U
U/ieabHbIC 3aKOHBI PEOJOruu. MOoAETNpOBaHNE PEOIOTHIECKUX CBOMCTB Ten. Knaccugpukarus
JUCIIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXAHMYECKHMM CBOMCTBaM. BS3KOCTh  KHMIKHX
arperaTuBHO yCTOMYMBBIX JAUCIIEPCHBIX cUCTeM. Y paBHeHuUs DiHiuTeiiHa, [ltaymunrepa, Mapka
- XayBuHka. Peonoruueckue  CBOHCTBAa  CTPYKTYPUPOBAaHHBIX  JKMIKOOOpPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

4. O0beM y4eOHOH JUCHUIIMHBI

Oo0bem
Buasbi yueOHol padoThl
B 3a4eTHBIX B akagemMuueckux
eTUHUIIAX yacax
OO0mast Tpy10eMKOCTb 1M CHUILIIHHBI 5 180
1o y4eOHOMY IJIAHYy
KonrakTthHas padora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[TpakTueckue 3anstus (I113) - -
JlaGopatopusie 3ansTus (JI13) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 2,22 80
Buja KoHTpPOJIsi: IK3aMeH 36
[ToaroroBka K 3K3aMeHy 1 35.6
KoHTakTHas aTTecTamus 04
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Oobem
Buabi yueOHoii padboThl
B 3a4yeTHBIX B acTponom.
eIMHHUIAX yacax
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 5 135
1o y4eOHOMY IJIAHY
KonrakThas pa6ora (KP): 1,78 48
Jlexiuu (JIek) 0,89 24
[Tpaktuueckue 3austus (I113) - -
JlaGopaTtopusie 3ansatus (JI3) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
CaMOCTOSTEILHOE N3y4YeHUE Pa3/ICIOB JUCIUIIIINHBI 2,22 60
Bua KOHTPOJIAA: IK3aMeH 27
[ToaroToBKa K 3K3aMEHY 1 26.7
KonTakTHas aTTecTamus 0.3

AHHOTanUA padoyeil MPOrpaMMbl TUCUUIJIMHBI K AHAJIUTHYECKAS] XUMHS U (PU3UKO-
XxumMudeckune Mmeroanl anaaunsa» (b1.6512)

1.llesn v 3a1a4n JUCUMILIHHBI

Llenb AMCUUIUIMHBL MPHOOpETeHHE OOYYaIOIIMMHUCA 3HAHUN MO OCHOBHBIM TIpyHIam
METOJIOB XHMHYECCKOTO aHaiu3a, HauOoJee MIUPOKO MPUMEHSEMBIX B IMPOMBIIUICHHOCTH U
HCCJIEI0OBATENIbCKOM paboTe, a TaKKe KOMIETEHIINH, HEOOXOMUMBIX XUMHKAM-TEXHOJIOTaM BCEX
CIENUATBLHOCTEN I PEIICHHS] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHAIH3a.

2. B pe3yJibTaTe 0CBOCHHS IMCUUILIAHBI 00y4YAIOIIMIACH 10JI2KEeH:

OBJIAJICTh CIEAYIOINME o01menpodeccnonambabiMu kKomnereHusmu (OI1K):

- CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCUUIUIMH B
NpoPECCHOHAIBHON ~ CSITEIIbHOCTA, TNPUMEHSATh METOJAbl MaTeMaTHYeCKOro aHalu3a H
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMEHTanbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTHIO UCIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIsI TOHUMAaHUS
OKpy»arorero Mupa u sieienuii mpupoasl (OITK-3).

3Hamb:

OCHOBHBI€ MOHATHUSI, TEPMUHBI, METObI U IPUEMBI KAYECTBEHHOI'O U KOJJMYECTBEHHOTO

XUMHYECKOTO aHalln3a, TEOPUI0 XUMHUUECKUX U (U3HKO-XUMHYECKUX METOJIOB aHAIu3a,
MPUHIIUIIBI pAa0OTHI OCHOBHBIX MPHUOOPOB B (PM3UKO-XMMHYECKUX METOaX;

ymemp:

MPUMEHSATH MPUOOPETEHHBIE MPAKTHUYECKUE HABBIKU B MPOGECCHOHATHHOU NI TEIbHOCTH
JUISl peLlICHUs KOHKPETHBIX 3aJ]lay; BIaJETh: NOHMMAaHUEM L€l M alfOPUTMOB XUMHUYECKOIO
aHajamn3a, crioco0aMu pelIeHrs aHAIUTUYECKHUX 3a/1a4, OIIEHKONW BO3MOXKHOCTEH KaXKJI0ro METoa
aHaJan3a, OCHOBAaMHU METPOJIOTMYECKOW OLEHKH pe3yJbTaTOB KOJIMYECTBEHHOTO XMMHYECKOTO
aHaJn3a;

6/1a0emb:

MOHUMaHWEM I[IeJied W aJrOPUTMOB XHMHYECKOTO aHaiu3a, CIoco0aMu perieHus
aHAIMTUYECKUX 3aJad, OICHKOM BO3MOXXHOCTCH KaXJOro METOJa aHajau3a, OCHOBaMHU
METPOJIOTHUECKON OIEHKH PE3yIbTaTOB KOJIMYECTBEHHOTO XUMHYECKOTO aHAIIN3a;

umems npeocmaeiieHue O €IWHON JIOTMKE XMMHUYECKOTO aHalli3a, O MHOT000pa3uu
METOJIOB XMMHYECKOTO aHaju3a M O KOHTPOJE€ KauyecTBa pe3yJbTaTOB KOJWYECTBEHHOTO
XHMHYECKOI0 aHalIN3a.

3. Kparkoe coaep:xanue JTUCUMIIIIMHBI:

Beenenue.
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AHanuThueckas XUMHS KaK OCHOBA METOJOB HM3YUEHHUS U KOHTPOJIS XUMHUYECKOTO
COCTaBa BECILECTB B MAaTEpUAIbBHOM IIPOU3BOJCTBE, HAYYHBIX HCCIECJOBAHMAX, B KOHTPOJE
00BEKTOB OKpyKawlIleh cpeasl. Buasl ananmza. AHaJIMTHYECKUN CHUTHAJI Kak HOCHUTEIb
Ka4eCTBEHHON M KOJIMYECTBEHHOW MH(popManuu o0 oObeKTe aHamu3a XUMHUYECKue, (pU3UKO-
XUMHYECKHE METO/bl aHallM3a, WX B3aUMOCBS3b, COOTHOILIEHUWE W IPUMEHEHHue. 3ajaud u
00BEKThl XMMHUYECKOTO aHalu3a. DJIEMEHTHBIN, (a30BbIH, (YHKIMOHAIBHBIN (CTPYKTYPHBIN)
aHanu3. KonMuecTBeHHBIM U Ka4eCTBEHHBIM aHAIN3 OPraHUYECKUX U HEOPTaHMYECKUX BEILIECTB.
OcHOBHBIE TpeOOBaHMsI, IPEAbSBIAEMbIE K METOIaM XUMHUYECKOro aHaiu3a. [lyTu nmoBbleHus
M30MpPaTEIbHOCTH AHAIWTUYECKUX peakuuid. ['pynmoBele, oOLIMe, YacTHbIE pEaKLUU.
Ananutnueckas ¢opma M aHanuTudeckue npuszHaku. CoBpeMEeHHblE (PU3MKO-XUMHUYECKHUE
METO/BI HICHTU(PHUKALINY 3JIEMEHTOB U COSAMHEHU.

MeToapl KOIMYECTBEHHOr0 aHanu3a. [IpuHIUMIBEI M 3aJa4d KOJIMYECTBEHHOI'O aHAJIM3a.
Kpartkas knaccuduxanus metonoB. TpeOoBanus k peakiusiM. Dtanbl aHanuza. OmpeneneHue
BemiecTB. PacuerHbie gopmynbl. CrocoObl HPEACTAaBICHMS PE3YJIbTATOB KOJINYECTBEHHOI'O
aHanu3a. [IpuMepbl NPUMEHEHHs CTAaTUCTUYECKUX METONOB OLICHKH pPE3yJIbTaTOB aHAIM3a.
CrnyuyaliHple  CHCTEMaTH4ECKHE IOTPEIIHOCTH, MPAaBWIBHOCTD M BOCIPOM3BOAMMOCTH
pe3yabTaTOB aHajM3a, HM30MPATENbHOCTh, CKOPOCTh M JKOHOMHYHOCTH METOJIOB aHAIM3a.
Tutpumerpuueckue mertonsl aHanusa. [IpuHnun tutpumerpuu. TuTpoBaHHME M €ro 3Tambl.
['padmueckoe nzo0paxkeHue npouecca TUTPOBAHUS — KPUBBIE TUTPOBAHUS, UX BUJIbl. CKayoK Ha
KPUBOW TUTPOBaHMs, TOUKa 3KkBHBaJeHTHOCTU (T.3.) n xoHeuHas touka tuTpoBanus (K.T.T.).
[lepBuuHble ¥ BTOPUYHBIE CTaHAAPTHl. AHAIUTUKO-METPOJIOTMYECKas XapaKTepUCTUKA
TUTPUMETPUYECKUX METOJOB. THIIBI peakluii, UCIONb3yEMbIX B TUTPUMETPUYECKOM AHAJIM3E;
TpeOoBaHus, MpeabsBIsieMble K HUM. Kiaccuukanus TUTPUMETPHUECKUX METOJOB aHAIM3A.
[IpsMble M KOCBeHHbIE CHIOCOOBI TUTpoBaHUA. CyIIHOCTP METOAA KHUCIOTHO-OCHOBHOTO
TUTpOBaHUA. KpHBBIE KUCIOTHO-OCHOBHOTO TUTpOBaHMs. CocOObl MACHTU(DUKAIINE KOHEYHOM
TOYKH TUTPOBAHUS. KucnoTHo-ocHOBHBIE WUHJUKaTOPBI. Hcnonb3oBanue
KOMILIEKCOOOpa30BaHUs B XUMHUECKOM aHalu3e. AHAIUTHYECKHE BO3MOXKHOCTH METOJA
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAaHUA.  MeETOapl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO
TUTPOBAHUS.

OnekTpoxuMHueckue MeTonsl aHanuza. Kiaccuduxamms OXMA. Hcnosnb3yemsle
XUMHUUYECKHE U DJIEKTPOXUMHUYECKHE peaKluM, TpeOOBaHUS, IPEIbABISEMbIEC K 3TUM PEAKLIUSIM.
Bosmoxnoctn OXMA. Konayktomerpusi. OOmiass XapakTepucTHKa MeToAa. YJAenbHas H
DKBUBAJIEHTHAs  JJIEKTPONPOBOJHOCTH  pacTBopoB.  llomBwxknoctm  woHoB.  IIpsmas
KOHIAYKTOMETpUS M KOHIYKTOMETpHYecKoe TUTpoBaHue. Kpusble TutTpoBanus. IIpumepst
onpeneneHuil. BeicokouactotHoe TUTpoBanue. OcobeHHOoCTH MeTona. [IpuHIMnuanpHas cxema
ycTaHOBKM. lcmonbp3yemble HMHIYKTUBHBIE UM €MKOCTHBIE sYeWKH. @DOpMBI  KpPHUBBIX
BBICOKOYACTOTHOro TUTpoBaHMs. Ilpumepsl onpenenenuii. Ilorenumomerpus. CylHOCTb
Merona.  VIHIUKaTOpHbIE  AMEKTPOJAbl M 3JeKTpoAasl  cpaBHeHus.  Knaccudukanus
MOHOCEJIEKTUBHBIX 3JI€KTPoJ0B. OCHOBHBIE XapaKTEPUCTUKH HOHOCEJIEKTUBHBIX 3JIEKTPOJOB
pa3nuyHbIX TUMNOB. [IpuumHBL, 0O0yclaBIMBarolIe H30UPATENbHOCTh 3JIEKTPOIOB. MeTOoIbI
onpezeneHuss Ko3(p(UIUEHTOB CEIEKTUBHOCTH, BEPXHETO M HMYKHETO Ipejena OOHapyKEHUS.
VYrnoBoit k03 UIUEHT 3eKTpoAHON (QyHKIMH. MeToabl KOJMYECTBEHHBIX OIpe/esIeHUu |
ycioBusi ux  npuMeHeHus. [Ipsmas  norteHuumometrpus — (pH-merpus, uoHOMeETpus).
Bonbramnepomerpuyeckre MeTonsl aHanuza. Kiaccuueckast mossiporpadus, OCHOBBI METOJA.
[TpunuunuanbHas cxema mnossiporpaduyeckoidl  ycTaHOBKU. Vcmosib3yemble  3J€KTPOIbI.
[Tonsporpammel. YpaBHeHnue MnbkoBuua. YpaBHeHue nossporpadudeckoil BoaHsl. [loTeHnman
noJNyBOJHBL.  BbiOOp u  HazHaueHwe  mnossporpaduueckoro  ¢ona.  KauecTBeHHBIN
nossporpaduueckuii ananus. KonuuectBennslii ananu3. CoBpeMeHHbIE HANPaBJICHUS Pa3BUTHUSA
BosbTamMmnepoMerpun. OO05acTH HMCIMONB30BaHUA. AMIlepoMeTpuueckoe TuTpoBaHue. OOmias
XapakTepucTHKa MeToaa. BpiOop ycioBuii ammepomerpuueckux u3MmepeHuil. Kpusbie
tuTpoBanusa. KymoHomerpuueckuid Meton aHanuza. Knmaccudukaius METOI0B KYJIOHOMETPHUHU.
O6venunennsii 3akoH Papaznes. Boixon mo Toky. Ilomsipusanmonnsie kpusble. I[Ipsimas
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KyJIOHOMETPHS U KyJIOHOMeTpHueckoe TutpoBanue OcobeHHOCTH MeTo10B. Kynonomerpus npu
KOHTPOJIMPYEMOM TMOTEHIMalle U MpU KOHTPOJUpyeMOM Toke. BriOop moTeHImana paboyero
AIIEKTPO/IA. Kynonomerpuueckoe TUTPOBAHUE. Br160op TOKa ANEKTPOJIN3A.
OnekTporpaBuMeTpuueckuii  anamu3.  OOmas  xapakTepuctuka  Mertona.  IIpomeccsl,
MPOTEKAIOIIUE TPH IEKTPOIH3€e. BIOOP 371EKTPOA0OB. Y CIOBUS SIEKTPOOCAKICHHUS.

OnTuueckre MeToabl aHanuza. [lomydyeHne XMMHMKO-aHAIUTHUYECKON HHQOpMAIMU NpU
B3aUMO/JICHCTBHUHU AIIEKTPOMATHUTHOTO M3JIy4eHHs ¢ BemecTBOM. Kimaccudukanus crekTpaabHbIX
METOJIOB aHaiu3a. ATOMHas U MOJEKYyJIspHass CHeKTpockonus. AOcopOUUOHHBIE U
AMHUCCHOHHBIE METOJIbl aHalu3a. ATOMHO-3MHMCCUOHHBIA CHEKTpaJIbHbIN aHanu3 Buael nnasm.
CriekTpaibHble TPUOOPHI U CIIOCOOBI PETUCTPALIMU CHEKTpa (BU3yallbHBIH, poTorpaduueckuii u
dorosnexTpuueckuit). KauecrBenuslii aHanmu3. KonmuuecTBeHHbIE METOIbI aHaM3a. ATOMHO-
SMUCCHOHHAsg (QOTOMETpHUsl IJIaMeHH. AHHUOHHBIA M KATHOHHBIM 3(QeKxTs. ATOMHO-
abcopbuunonHas crekrpodoromerpusi. OOIIast XapakTepucTHKa MeToaa. biok-cxema mpubdopa.
HcToyHUKH MOHOXpOMaTHUecKoro wusiaydeHus. CpaBHEHHE aHAIUTUYECKUX XapaKTEPUCTHK
METOJIOB aTOMHOH abcopOuMu ¥ aTOMHOHW SMHUCCHUA. MOJEeKyaspHas CIEKTPOCKOIHSL.
CnextpogoToMeTpHYECKU aHaIM3. METOIbl ONTHYECKONM MOJICKYJISIPHON CIEKTPOCKOIIUH.
[Tormomenne 3JIEKTPOMArHUTHOTO BHJIA M30TEPMBI pactpeaeneHus. MeToabl uIeHTUDUKAINA
BellecTB Ha OyMmMakHoW Xxpomarorpamme. KosiuuecTBeHHBIH aHaIW3 B MeToJe OyMakHOM
xpomatorpadumn. HMoHooOMeHnHas xpomatorpadus. CymHOCTs MeTona. TpeboBaHus,
peIbsBIseMble K PEaKIUsIM HOHHOTO ooMeHa. OcoOeHHOCTH MOHOOOMEHHOM Xpomarorpaduu.
Koadduuumenr cenekrnBHOCTH. BBIOOp ONTHMANBHBIX YCIOBHI MOHOOOMEHHOTO DPa3/IeieHUs
BemiecTB. [enb-xpomatorpadus. IlogsuxHas u HenmoaBuxkHas ¢das3pl. OOiiee ypaBHEHUE,
OMHCHIBaroIIee mporecc reib-xpomarorpadun. CopOentsl. OOmui, BHEITHUN W BHYTPECHHUN
00BEMBI KOJIOHKH.

4. O0beM y4eOHOH JAUCHUILIMHBI

Buabl yueOHoii padorsi Bcero 4 cemecTp
B 3au. B akan. B 3au. B akan. B acrp.
el. yacax el. yacax yacax
O0mas  TPya0eMKOCTb
JTUCIHUIIINHEI mno | 4 144 4 144 108
Y4eOHOMY IIaAHY
KonrakTHas padora 48
(KP): 1,78 64 1,78 64
Jlexruu (JIek) 0,45 16 0,45 16 12
JIaGopatopHble ~ pabOTHI 36
(JIP) 1,33 48 1,33 48
CamocrosiTeJibHast 60
paGora (CP) 2,22 80 2,22 80
CaMocTosiTenbHOe
W3YyYCHUE 79,8 79.8 59.85
pa3zienoB AUCIUIUINHBI 2,22 2,22
KonraktHas
caMocCTosITeNTbHas paboTa 02 0.2 0.15
Bun KOHTPOJIA: v .
- - 3a4éT ¢ oueHKoi
3a4eT/IK3aMeH

AHHOTanus padoyeil nporpaMmmsl AucuuILIMHbI «MHKkKeHepHas rpaduka» (b1.513)
1. lean AUCHUILIUMHBI
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— HAy4YUTh CTYJCHTOB BBHIMIOJHCHHUIO U YTCHHIO YEPTEKEW M MpaBUIAM U YCIOBHOCTSIM,
npuMeHsieMbIM TIpH 3ToM (cTanaaptam ECKJ]I).

3amaya M3yYeHUs HWHXKEHEPHON TpadUKH CBOAMTCA K PA3BUTHIO MPOCTPAHCTBEHHOTO
NPECTaBICHUS, KOHCTPYKTHBHO-TEOMETPUYECKOTO MBIIIICHUS, CIIOCOOHOCTEH K aHaIu3y W
CUHTE3y MPOCTPAHCTBEHHBIX ()OPM U COOTHOIICHWUH MEXKAY HUMH, H3YYEHHUIO CIIOCOOOB
KOHCTPYUPOBAHHS PA3JIMYHBIX TEXHUYECKUX H3JIENIUH, CIIOCOOOB TOIYYCHUS WX YEepTEeKEH Ha
ypOBHE TpadUUeCKUX MOJEICH, O3HAKOMIICHHUIO CO CIOCOOAMH BBIIOJHCHUS YEPTEKEH
METOIaMH KOMITBIOTEPHO# rpaduKy.

2. B pe3yabTaTre U3y4eHus AUCHUILIMHBI 0aKATABP T0JIKEH:

OBJIA/IETH CJIeAYIIMMHU 00meKyabTypHbIMH (OK) KoMneTeHIIUAMMU:

— CIMOCOOHOCTHIO K caMOoOpraHu3aiuu u camooopasosanuto (OK-7);

3HATH:

— c1oco0bl 0TOOpAKEHHSI MPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

— MIpaBUJIA ¥ YCIIOBHOCTH IPH BBIMOJIHEHUU YEPTEIKEH;

— BUJIBI H3/ICIUH M KOHCTPYKTOPCKHUX JIOKYyMEHTOB;

— Ha YPOBHE NPECTABICHHS XapaKTEPUCTHKH (DOPMBI U TIOBEPXHOCTH M3/ICITHIA;

yMeThb:

— BBINOJIHAT, W YHTaTh YEPTE)KH TEXHUYCCKHX H3JCIUH C Y4eTOM JEHCTBYIOIIMX
CTaHJApPTOB,

— BBITIOJHATH M YUTATh CXEMBI TEXHOJIOTHYECKUX MPOIIECCOB;

— UCIIOJIB30BaTh CPEIICTBA KOMITBIOTEPHOU TpaUKH JIJIsl U3TOTOBJICHUS YEPTEKEH.

BJIAJIETh:

— croco0aMu U IpHEeMaMU N300paKEHUS TIPEMETOB Ha TUIOCKOCTH;

— rpadudeckoit cuctemont «Komracy

2. Kparkoe cogepxxanue 1uCUHNIHHBI

BBenenne. Ilpenver u Mertonsl uHKeHepHOM rpaduku. Kpartkue wuctopudeckue
cBeZIeHMs. 3a/lauyl U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTUU.

Moayas 1. U3neausi ¥ KOHCTPYKTOPCKHE JOKYMEHTHI.

1.1. Buabl u3nenii 1 KOHCTPYKTOPCKHUX JOKYMEHTOB.

Buner m3genuit mo 'OCT: neranb, cOopouHasi eIUHHUIA, KOMIUIEKC, KOMIUIEKT. Buibl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: UEPTEXK JeTanu, cOOpOYHBIN yepTex, 4epTek OOIIero BUIA,
cnenudukanus, cxema. [udpbl KOHCTPYKTOpPCKUX IOKyMeHTOB. KpaTkue cBeaeHHUS O
CTPOUTENIbHBIX YEPTEKAX.

1.2. Pe3p00BbI€e 31T U COeTHHEHN.

Pe3nOn1: 0oOpa3zoBanue, kiaccuukanms, HU300pakeHHEe W 0003HAUCHHE Ha UYEpPTEKE.
CranpaptHele pe3bOoBble n3nenus. Omnpenenenue pe3bObl n3MepeHueM. CoeaMHEHUs JeTajei
6osToM U mmuiIbkoi. Pe3sr0oBbie TpyOHBIE coenuenHus. LlankoBbie coeTMHeHuMs.

1.3. cKu3bI U TEXHHYECKHE PUCYHKH JeTaJIeil.

[locnenoBarenbHOCTh  BBIMOJIHEHUST  M300pak€HUM  JeTaiu:  BBIOOP  IJIABHOTO
n300pakeHusl; OmpeseseHne HEOOXOJUMOro KOJMYeCTBa H300pakeHUH; IOATOTOBKA IOJIS
yeprexa K U300pakeHUIO0 JIeTall; N300pakeHNe OCHOBHBIX BHEIIHUX U BHYTPEHHUX OU€pTaHUMN
neranu. OOMep JeTanu NIpU BBINOJHEHHM €€ 3cku3a ¢ HaTypbl. OdopmieHue uyeprexei u
ACKU30B neranell. [IpaBuia BeIMOIHEHHUSI U 0POPMIIEHHUS TEXHUYECKUX pUCYHKOB. O003HaueHus
MaTepHaoB.

1.4. YepTe:xxu cOOPOYHBIX eIMHMII.

[IpaBuna BeimoMHEHUST W OQOpMIIEHHS COOPOYHOTO dYepTeka: BBIOOP TIJIABHOTO
M300paXKeHUs, ONpEeJeNeHne KOJMYecTBa H300paKeHHi, HaHeceHHWe HOMEPOB IO3ULUH,
HAHECEHHE Pa3MepoB (rabapuTHBIC, YCTAHOBOYHBIE, IPUCOCAMHUTENbHBIC, YKCIUTYyaTaIl[HOHHEIE).
Cnemudukarus. [IpaBuna BeimoHEHUS U 0POPMIIEHHUS YepTeKa 00IIero BUIA.

Moayas 2. CoeiuHeHus 1eTajiei.
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2.1. Cxembl.

Knaccudukanms cxem no Bumam u tunam. O6o3HaueHne cxem. [IpaBuiia BBITIOJTHEHHS
CTPYKTYPHBIX U MPUHIUIIUATIBHBIX TEXHOJIOTHUYECKUX cXeM. CXeMbl PacrooKEeHHUS.

2.2. M300paxenusi coefMHEHU I aeTaJsieil.

Onannessie  coenuneHus. lllnuueBsie W mmoHo4yHble coenuHeHus. CoeauHEeHUs
mTu@ToM M HIIMHTOM. HepazbeMHBIe COeIUHEHHs [eTalieii: cBapka, maiika, CKJIEMBaHUE,
00BaJIbIIOBKA, Pa3BAIbLIOBKA, COSMHEHUE 3aKICTIKOM.

2.3. Apmarypa Tpy0OnpoBOI0B.

Knaccudukanus apmarypbl TpyOONPOBOJOB IO HA3HAYCHHUIO, MO THUITY MEPEKPBITUS
NOTOKa paboueill cpenpl, MO CHOCOOY MPUCOEIUWHEHUsT K TpyOompoBoay, MmO crocoly
repMeTH3alUy IITTUHIEIS.

Monayab 3. UepTeskn cOOPOUYHBIX eIMHUIL. JJIeMEHTbl KOMIILIOTEPHOH rpaduku.

3.1. 'eomeTpryecKue XapaKTepUCTHKH ()OPMBI ¥ IOBEPXHOCTH M3/1eJIHIA.

Pa3mepnl, mnpaBuia uX HaHeCeHUs Ha uepTexe. Pa3Mepbl HCIONHUTEIbHBIE U
CIpaBOYHbIE, TabapuUTHBIE, KOOPJUHUPYIOIIME W  4YacTHbE. ba3sl  H3MEpUTEIbHBIC,
KOHCTPYKTOpPCKHE, TEXHOJIOTMYeCKUe, BcromorarenbHble. Hanecenue pasmepoB otT 0as.
[IpenenbHble OTKIOHEHHUS Pa3MEPOB TJIAJKUX TMOBEPXHOCTEH, JOMYCKH, mocaaku. lomycku u
nocagku ans netaneid ¢ pe3pOoi. lllepoxoBaTocTh MOBEPXHOCTEH JeTajneil, mapaMeTpbl
IEPOXOBATOCTH, MPABUIIA HAHECEHUS TTapaMETPOB IIEPOXOBATOCTH MOBEPXHOCTEH HA UEPTEKE.
[IpenenbHbIe OTKIOHEHHS (POPMBI U PACIIOIOKEHUS.

3.2. leraqupoBaHue YepTexeid COOPOYHBIX eIMHMUIL.

[IpaBuna peranupoBaHusi yepTeked COOPOUHBIX €TUHUIL. BbImonHEeHHEe dYepTexed u
TEXHUYECKHUX PUCYHKOB JI€TaJICH.

3.3. D1eMeHThI KOMIIBIOTEPHOI rpadguku.

KommbrotrepHas rpaduka u pemaemsbie ero 3aaauu. [ paduueckne 0ObEKThI, TPUMUTHUBHI,
aTpulyThl, cuHTe3 wu300paxkenusa. llpencraBneHue BuacoMH(GOPMALMM UM €€ MalIUHHAs
redeparus. COBpEeMEHHBIC CTaHIAPThl KOMITBIOTEpHOW Trpaduku, rpadudeckue s3bIKH U
Mmetadainpl.  Peanmzanus anmapaTHeIX Mopyneid rpaduueckoil  cucteMbl. OCHOBHBIE
rpaduyeckue anropuTMBI Ha IUIOCKOCTH M B mpocTpanctBe. [Iporpammubie rpaduueckue
CHUCTEMBI M UX TPUMEHEHHE.

4. O0beM AUCUUILIUHBI M BH/IbI y4e0HOI padoThI

Bunst yaeOHOI nesTeNbHOCTH B 3aueTHBIX B akan. B actponomuu.
SIMHAIIAX qacax Jacax
O0masi TpPya0eMKOCTh JHCHMIUIMHBI 110 4 144 108
yueOHOMY IVIaHy
Konrakthas patora (KP): 1,33 48 36
Jlexumm (nex.) 0,44 16 12
[Tpaktnueckue 3anstus (I13) 0,67 24 18
Jlaboparopusie 3ansaTus (J13) 0,22 8 6
CamocrositesnbHas padora (CP): 2,335 96 72
KypcoBas pabota 1 36 27
PacuetHo-rpadguueckue paboTsl 0,75 27 20,25
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUIbI CAMOCTOSITENIBHON pabOThI 0,335 12 9
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IToxnroroBka u cmaya 3ayera 0,335 12 9

Buja uToroBoro KOHTpoOJIsA 3ader c oneHkoM

AHHOTauMs padoyeii mporpaMMbl JMCHUILINHBI « Be3onacHOCTD KU3HeIeATeJIbLHOCTH»
(b1.6514)

1. Heap aucuumuiMHbl - GopMupoBaHue npodhecCHoHaTbHONW KYJIbTYphl 0€30MacHOCTH,
OJ KOTOpPOH IOHMMAaeTcsd TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTU MHCIOJB30BaTh B
npodeCCHOHATIBHON EesTeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUI, YMEHHI 1 HABBIKOB
uig  obecrieyeHus: 0€30IIaCHOCTH B cdepe NpodhecCHOHAIBHOM JeATeNIbHOCTH, XapakTepa
MBIIUICHUSI W LEHHOCTHBIX  OPHUEHTAalMH, TpPH KOTOPHIX  BOMPOCH  0O€30MacCHOCTH
paccMaTpUBAIOTCS B KAUYECTBE IPUOPUTETA.

OCHOBHBIMU 33/1a4aMU JUCUUIUINHBI SIBJISIOTCS:

* npuoOpeTeHre NOHUMaHMs NPoOJIeM YCTOWYMBOIO pa3BUTHS U PUCKOB, CBSI3aHHBIX C
NeSITeTTbHOCTBIO YEJIOBEKA,;

* OBJIAJICHHE MPHUEMaMH PALlMOHAIN3ALUYN JKU3HEACATEIbHOCTH, OPUCHTUPOBAHHBIMH HA
CHIDKEHHSI aHTPOIIOTEHHOTO BO3JICHCTBHS Ha MPHUPOJHYIO Cpeay U obecreueHre 0e30macHOCTH
JMYHOCTHU U OOIIECTBA;

* hopmupoBanme:

- KyJbTYpbl 0€30HaCHOCTH, 3KOJIOTUYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOI'O
MBIIUICHHUS, TIPA KOTOPOM BOMPOCH OE30MAaCHOCTH M COXPAHEHUs OKPYKAIOWIEH Cpeabl
paccMaTpUBAIOTCS B KAUECTBE BXKHEUIINX PUOPUTETOB KU3HEIEATEILHOCTH YEJIOBEKa;

- KyJIBTYpBl TpO(eCcCHOHATBHON 0e30MacHOCTH, CIIOCOOHOCTEH I MACHTU(HUIMKALINN
OIaCHOCTH U OLIEHUBAHMsI PUCKOB B cepe cBoeil MpodhecCHOHaIbHON AEATeNbHOCTH;

- TOTOBHOCTH TPUMEHEHUS MPO(EeCCHOHAIBHBIX 3HAHUH JUIT MUHUMHU3AIUN HETaTHBHBIX
9KOJIOTUYECKUX IOCIIEACTBUN, oOecredeHnss Oe30MacCHOCTH M YNy4llIeHUs YCIOBUH Tpylna B
cdepe cBoeil mpodeccHoHaANBHOM eI TeTbHOCTH;

- CcrHocoOHOCTe K OLEHKe BKJIaJa CBOEH MpeIMeTHON o0nacTd B pellieHue
HKOJIOTMYECKUX MPOOJIeM U 1pobiieM 6e301acHOCTH.

N3yuenne kypca 0€30MaCHOCTH >KU3HEAEATENBHOCTU IPH MOATOTOBKE OakalaBpOB IO
TEXHUYECKUM HAINpPaBJICHUSM IOJATOTOBKH M CIIEIHUAIBHOCTSM HAaNpaBlIeHO Ha MpUOOpeTeHHe
CJIEAYIOUIMX KOMITETEeHIIUHI:

CIOCOOHOCTh paboTaTh B KOJUJIEKTHBE, TOJEPAHTHO BOCIPHHUMATH COIMAIBHEIC,
ITHHYECKHUE, KOH(PECCHOHAIIBHBIC U KyIbTypHbIe pasnuuus (OK-6);

CIOCOOHOCTH K caMOopraHu3anuu u camoodpasosanuto (OK-7);

CHOCOOHOCTh MCIOJIb30BaTh MPUEMBbl MEPBOM MOMOIIM, METObl 3aIIUTHl B YCIOBHIX
ype3BbryaiiHbix curyaruii (OK-9);

CHOCOOHOCTh HCHOJb30BAaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JUIsI NOHUMAaHMS
OKpyXaromiero Mupa u sienennit npupos (OI1K-3).

2. B pe3ysbTate 0CBOCHHUS AMCHUILINHBI CTYACHT J10JIKEeH:

3HATH:

- OCHOBHbBIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

- XapakTep BO3JEHCTBHS BPEIHBIX M OMACHBIX (DAKTOPOB HA YEJOBEKA U TPHUPOIHYIO
cpedy, METOHbl 3allUThl OT HHUX MPHUMEHUTEIbHO K cdepe cBoei mnpodeccHoHaTbHON
JeSITeTbHOCTH

yMeTh:

- UACHTU(UIIPOBATH OCHOBHBIE OTIACHOCTH CPEIbl OOMTAHUS YEIOBEKA;

- OLIGHUBaThb PUCK MX pealu3alliy, BBIOMPAaTh METOABl 3allUTHl OT ONACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel mpodecCHOHaTbHON NeATEeILHOCTH U CHOCOOBI 00OecreueHus
KOM(OPTHBIX YCIOBUH KU3HEACATEIbHOCTH

BJIA/I€Th:
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- 3aKOHOJATEJIbHBIMH M MPABOBBIMU AaKTaMU B OO0JIaCTH OE30MAaCHOCTH U OXpaHbI
OKpY’KaIoIIeH cpeapl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHHUYECKHUX PErIaMeHTOB B cdepe
po(hecCHOHANTLHOM e TEIbHOCTH,

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UpEe3BbIUaHbBIX CUTYaAIUSX;

- MOHATUHHO-TEPMUHOJIOTUYECKUM alIapaToM B 00JacTu 6€30MacHOCTH;

- HaBbIKaMU palMOHATU3alUU MPOodeCCHOHATBHON IEATEIbHOCTH C LENbI0 00eCcTIeueHHs
0€30MaCHOCTH U 3aLUThI OKPYKAIOILIEH CPEbL.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATHS M ompenesneHus. be3somacHoOCTh u
YCTOHYHMBOE pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykrypa TeXHOCHEpPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCEepHOM 6€30aCHOCTH.

3. Unentuduxanys 1 BO3IACHCTBUE HA YEIOBEKAa BPEAHBIX U OMACHBIX (PAKTOPOB cpebl
oburtanus. Knaccudukanuss HeraTuBHBIX (DaKTOPOB cpelibl OOMTaHUS YelloBeKa. XHUMUYECKUE
HeraTHBHBIE (DakTOpbl (BpedHble BemiecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KOJeOaHMs,
BUOpalUsg W IIyM. OJIEKTPOMArHUTHBIE W3NMy4dyeHUss U mois. VoHu3upyloume H3iIydeHue.
Onekrpuueckuil Tok. OnacHble MexaHuueckue gaktopsl. IIporieccsl ropeHus U noxapoB3pbIBO-
OTIacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3amuTa 4ejaoBeKa U cpebl OOMTAHUS OT BPEJHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AHTPONOTEHHOTO U TEXHOTEHHOTO MPOUCXOKAeHHsI. OCHOBHBIC MPHUHIIUIIBI 3aIIUTHL. 3allUTa OT
XUMHYECKHMX ¥ OWOJIOTMYECKUX HEraTUBHBIX (PAKTOpOB. 3ammra OT DHEPreTHUYECKUX
BO3JeCTBUI U ¢usnyeckux mnosed. OOecnieueHrne 0€30MACHOCTU CHCTEM, pabOTAOLIUX O]
JaBieHueM. be3omacHOCTh 3KcITyaTalMy TPYOOIPOBOJOB B XUMHUYECKOW MPOMBIIUIEHHOCTH.
be3omnacHas aKkcIuTyaTamus KOMIPECCOPOB. AHAIN3 U OLIEHUBAHUE TEXHOTEHHBIX U MPUPOTHBIX
PHUCKOB.

5. OGecneuenrne KOMPOPTHBIX YCIOBUM ISl KHU3HU U JIEATEIBHOCTH yenoBeka. [lonstue
KOM(OPTHBIX WM ONTHMAIBHBIX YCIOBHA. MUKpOKIUMaT nomemnieHuidi. OcBeIeHne 1 CBETOBas
cpela B IOMEIICHHH.

6. [Ilcuxodu3nonornueckre u HProHOMUYECKHE OCHOBBI OE30MIaCHOCTH.

IIcuxnyeckue mpoieccsl, CBOMCTBAa U COCTOSTHUS, BIMAIOIIME HAa Oe30macHOCTb. Buabl n
YCIIOBUS TPYAOBOH 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI OE30MACHOCTH.

7. Upe3BblyaiiHble CUTYallMM M METOJbl 3aLIUThI B YCIOBUSX HX peanuzanuu. OOmme
ceenenus o YC. Tloxxap u B3pbIB. ABapuM Ha XMMHUYECKU OIMACHBIX 00BbeKkTax. PaamarimonHbie
aBapuu. IIpubopsl paavanMOHHOW, XMMHYECKOM pa3BeAKHM U JO3MMETPUYECKOIO KOHTPOJIS.
Upe3BbIuaifHble CUTyallid BOCHHOTO BPEMEHH. 3allliTa HACEICHUS B UPE3BBIYAHBIX CHTYAIIUsX.
VYcToiunBOCTh (DYHKIIMOHMPOBAHUS OOBEKTOB S3KOHOMUKHU B UPE3BBIYAMHBIX CUTYALIUsAX.

8. Ynpapnenue 0€30MaCHOCTHIO )KU3HENEATEIbHOCTH. 3aKOHO1aTeNbHbIE 1 HOPMAaTUBHbBIE
IIPaBOBBIE OCHOBBI YIIPABICHHs 0€30MaCHOCTBIO KU3HEESITEIbHOCTH. JKOHOMUYECKHUE OCHOBBI
ynpasieHus  OezonmacHocThlo.  CrpaxoBaHue puCcKOB. l'ocynapcTBEHHOE — yIpaBlleHHE
0€30I1aCHOCTBIO.

4. O0beM y4eOHOM JUCHHUIJIMHBI

Buy yuebnoit paboThl B 3aueTHBIX enqunnnax | B akameMm. gacax
O01mas TPy10eMKOCTb JHCHUIINHBI 4 144
KonrakThas pa6ora (KP): 1,33 48
Jlexruu (JIek) 0,89 32
JlaGopatopusie 3ansTus (JI13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,56 20
Bu HTOroBOro KOHTPOJIS: YK3aMeH 1,0 36
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IToaroroBka K 3K3aMeHy 35.6
KoHTakTHas aTrecTamus 0.4
Buy yueOHol paboThl B 3aueTHbix equnuiiax | B actpoH. yacax
O01masi TPy10€eMKOCTb 1M CHUILITHHbBI 4 108
KonTaktHas padora (KP): 1,33 36
Jlexumm (Jlek) 0,89 24
JlabopaTtopusie 3ansatus (JI3) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
[ToaroToBka K 1a00paTopHBIM paboTam 1,11 30
IToaroToBka K KOHTPOJIBHBIM paboTam 0,56 15
Buj uToroBoro KOHTpoOJIsi: IK3aMeH 1,0 27
ITonroToBKa K 3K3aMEHY 26.7
KonrakTHas atTecTamus 0.3

AHHOTanua padoyeil nporpaMmmbl ucuunInHbl «[Ipoueccsl n anmapaTbl XMMHUYECKOM
texHosorun» (61.b.15)

1. leap aucuMnJIMHbI:

Bmecte ¢ kypcamm o0O0mield XMMHYECKOW TEXHOJOTHM, XMMHYECKHUX IIPOILIECCOB M
pPEaKTOpOB W JIp. CBSI3aTh OOIICHAyYHYI0 U OOIICHMH)KEHEPHYIO TMOATrOTOBKY XHMHKOB-
TEXHOJIOTOB HAa OCHOBE H3YYEHHUS OCHOB THAPABINYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX
MPOLIECCOB XUMHUYECKOW TEXHOJIOTMH, 4YTO HEOOXOAMMO MpH TMOJArOTOBKE OakalaBpOB IO
JAHHOMY HAampaBJICHUIO Ui Hay4YHO-HCCIEAOBATEIbCKOM M MpPAaKTUYECKOM paboThl Ha
NpEANPUITUSIX.

2. B pe3yabrare wu3yYeHHs JUCHUIUVIMHBI O0y4awlIMiici MO0 mporpamme
0akajaBpuaTa J0J’KEH OBJIAJAETH CJeIYIOIIMMHA KOMIIeTCHIIUAMM:

Obwenpodgheccuonanonvimu (OI1K):

- CIIOCOOHOCTBHIO UCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoecCHOHANBHOM  AESITENbHOCTH, IPUMEHSATh METOJbl MAaTEMAaTUYeCKOro aHaiu3a u
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMEHTanbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTHIO UCTOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JUIsl TOHUMaHUS
OKpy>arorero Mupa u sieienuii mpupoasl (OITK-3).

B pesyabTare ocBOeHUSsI AUCHUILINHBI 00y4aIOLIUIICH JOJIKEH:

3HATh:

- OCHOBBI TEOpPHM IIEpEeHOCA HMIYJbCa, TEMJa W MacChl, HMPUHLMUIBL (U3HYECKOTO
MOJICJIMPOBAHUS IPOILIECCOB; OCHOBHBIE YPaBHEHHUs JBUKECHUS KUIKOCTEH; OCHOBBI TEOpPUU
TEIUIoNepelau; OCHOBBI TEOPUM MAacCOIlepe/laud B CHCTEMax CO CBOOOJHOM M HEMOJBUKHOU
rpaHuliei pasgena (as3; TUMOBBIE MPOLECCH XUMHUYECKOW TEXHOJOTHH, COOTBETCTBYIOIINE
anmapaThl 1 METO/bl UX pacueTa;

- METOAbl TMOCTPOEHHUS SMIUPUYECKMX UM TEOPETHUECKUX MOJAENed XHMHKO-
TEXHOJIOTUYECKHUX IPOIECCOB;

- OCHOBHBIE MPHUHUMUIIBI OPraHU3alMd MPOLECCOB XMUMHUYECKON TEXHOJIOTHH,
He(pTEXUMHUH U OMOTEXHOJIOTHH.

yMeTh:

- ONpEeNeNsATh XapaKTep NBIXKCHHS >XUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHUKH
MPOIIECCOB TEIIO- M MacCOMepeayn; pacCUYNTHIBATh MapaMeTphl U BLIOWpATh ammapaTypy s
KOHKPETHOT'O TEXHOJIOTHYECKOT0 MpoIlecca;

- PacCcUMTHIBaTh OCHOBHBIE XapaKTEPUCTHUKHA XUMHUKO- TEXHOJOTMYECKOTO IMpolecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

BJIA/I€Th:
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-MCTOAaMU TCXHOJIOTHUYCCKUX PaCUYCTOB OTACIBbHBIX Y3JI0OB U ,Z[eTaJ’IefI XUMHWYCECKOI'O
000pyI0BaHNS;

-HaBbIKaMH1 IIPOCKTUPOBAHUA TUIIOBLIX allllapaTOB XHUMHUYECKOU MIPOMBIINIJIICHHOCTH;

- METOJIaMH OIIPEIEIICHUSI  PAIMOHAJIBHBIX TEXHOJOTUYECKUX DPEKHMOB pPaOOTHI
000pyTI0BaHUs.

3. Kparkoe comepxanue Q11 CHUIIITHHbBI

Moayas 1. 'mapoaunaMudeckue npouecchbl U aNNapaTbl XUMHUYECKON TE€XHOJIOTHH.
OcHoBBI TeopuU siBIIeHUH niepeHoca. OOIe 3aKOHOMEPHOCTH THAPOAMHAMUKHY, TEILIONEepeIadn
u Mmacconepenaud. Kunkoctd u Tas3wl. ['maponuHamuka. TeueHue B TpyOax H KaHajax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. be3pazmepHbie nepeMeHHbIE - KPUTEPHH
TUApoaMHAMUYECKoro momooust (Dinmepa, PeliHonpaca, @Ppyma, TOMOXPOHHOCTH), HX
bu3nyecKUil CMBICT; TapaMeTpuueckue Kputepuu. KputepuaabHOe ypaBHEHHE IBUKCHHS
BSI3KOU KHAKOCTH. BbIOOp ckopocTeii motokoB. [lepemenienue uaKocTeid U ra3oB ¢ MOMOIIIBIO
MaIIWH, TOBBIIIAIIINUX JaBICHHE.

Monayasb 2. TensioBble nmpouecchbl U aNMapaTbl XUMHU4YECKOH TEXHOJIOTUH.

OcCHOBHBIE TEIUIOBBIC TPOIECCHI B XUMHYECKOW TexHonoruu. Juddepenimanpaoe
ypaBHEHHE TepeHoca HHepru B (opme TemnoThl. KOHBEKTHBHBIA MEPEHOC TETUIOTHI.
PapuanTHbIi TEmonepenoc. Temnonepeaaya B HOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Moayas 3. Ilpouneccsl U anmapartbl pa3jieJileHMs TOMOreHHbIX cucTteM. (OCHOBHBIE
MaccooOMeHHbIe MPoIecchl).

OcHoBbl MaccooOMeHHBIX MporeccoB. uddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO
MepeHoca Macchl B OMHAPHBIX cpefax. Macconepenada. MarepraibHbIi OallaHC HEPEPHIBHOTO
YCTaHOBUBIIETOCS Mpolecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB M alMapaToB AJIs CUCTEM C
OJIHUM PAaCIIPEEIISIEMbIM KOMIOHEHTOM.

Pacyer mnomepeuHoro cedeHus (IuMameTpa) KOJOHHBI; MpeNeiIbHO JOMyCTUMas U
SKOHOMHUYECKA ONTHMAaJIbHAs CKOPOCTH CIUTOMHONW ¢a3pl. OCHOBBI pacuera BBICOTHI
MacCOOOMEHHBIX aNmaparoB C HENPEpPBIBHBIM M CTYNEHYaTbIM KOHTAakTOM ¢a3. Ooirue
NPUHIUIIBI YCTPOMCTBA M KJIACCU(PHUKALMS alIapaToB i MacCOOOMEHHBIX TPOIECCOB B
cuctemax «ras(map)->KugkocTtby». OCoOOEHHOCTH KOHCTPYKIUH abcopOepoB. OCHOBBI pacyera U
anmapaTsl JUIsl TUCTUIISIUH.

Moayas 4. OcHOBHBbIe THApOMexaHu4veckue mpoueccol. Ilpomeccsl M anmaparsl
pa3iesieHusl TeTepPOoreHHbIX CHCTEM.

Paznenenne ®uOKUX M ra3oBbIX I€TEPOTE€HHBIX CHUCTEM B IOJIE CHJ TSKECTU. TedeHue
4yepe3 HEMOJBIKHBIC 3€PHUCTBIE W TICEBIOOKMIKEHHBbIE cloM. DUIBTpOBAaHUE CYCIECH3UU H
OUHMCTKA Ta30B OT MbUIeH HA PUIBTPaX.

4. O0beM y4eOHOH JUCHHILINHBI

Bcero V cemecTp VI cemecTp
Bunsl yueOHoI paboThl 3au. Ax. qac 3au. ex AK. 3au. Ax. qac
en. qac. el

OO0mas Tpy10eMKoOCTh
AUCHMIIUHBI 10 Y4eOHOMY 10 360 5 180 5 180
JIaHy
Konrakthas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
((élll:’l)OCTOHTeJIBHaH padora 4.44 160 2,22 80 222 80
CamocTrosTenbHOE U3y4ECHHE
Pa3IENOB AMCIHILTHHbI 4,44 160 2,22 80 2,22 80
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Bua uToroBoro KOHTpoJIA: 72 36 36
IK3aMeH 5 1 1
[ToaroroBka Kk sK3aMeHY 71.2 35.6 35.6
KonrakrHasg arrecranus 0.8 04 0.4

Bcero V cemectp VI cemecTp
Buzibl yueOHo#i paboTsI 3au. | Actp.uac a4 e Actp.u | 3au. A
e o . ell. ac e CTp.4ac

OO0mas Tpy10eMKOCTh
AUCHMIUINHBI M0 Y4eOHOMY 10 270 5 135 5 135
IUIAHY
Konrakrhasi padora (KP): 3,56 96 1,78 48 1,78 48
Jlexmuu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 444 120 529 60 299 60
(CP): ’ ! ’
CamocTosTenbHOE U3Y4YCHUE 444 120 599 60 299 60
pa3aenoB JUCUUIUIAHBI ’ ' ’

Bujx UTOroBOro KOHTpOJIS: 54 27 27

IK3aMeH

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

AHHOTauus padoyeii mMporpaMMspl TUCHUILUIMHBI «O01asi XUMUYECKAs TEXHOJIOTHS»
(h1.B.16)

1 Henp AUCHUIUIMHBI — TIONY4Y€HHE 3HAHMH B o00JacTH peaau3aluud  XHUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (PU3UKO-XUMHUECKUX OCOOEHHOCTEH NpOTEeKaroIUX
peakuuii, BbIOOpPa ONTHUMAJbHBIX YCIIOBUH pPEaTU3yeMbIX IPOLECCOB, BbIOOpa 3(P(PEKTUBHBIX
PEaKTOpOB, MPHUOOPETEHUsI HABBIKOB B COCTABICHMM MaTEpHAJbHBIX U TEIJIOBBIX OalaHCOB, B
pacuere MpOIECCOB M PEAaKTOPOB Ha OCHOBE MAaTEMaTHMUECKOIO MOJEIMPOBAHMS, IMOJIyYEHUs
3HAHUHM B 00J1aCTH pa3pabOTKU dHEpProcOeperarnmx XuMuKo-TexHoaornueckux cuctem (XTC),
0€30TXOAHBIX 1 MATOOTXOAHBIX TEXHOJOTHI Ha MPUMEPE COBPEMEHHBIX IPOU3BOJICTB.

2B pesyabTare uU3y4YyeHHsl JMCUUILVIMHBI oOydawmmiics 10 mnporpamMmme
0akajaBpHuaTa qOJIKEH:

Obaaoams crnenyromumu obmenpodeccruonanbHbiMu (OITK) koMmmereHusAME:

— CHOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLUHUIUIMH B
npodeCCUOHATIBHON JIeATeNbHOCTH, MPUMEHSATh METOABl MaTEeMaTHYeCKOro aHajiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-2);
3nams:

- OCHOBBI TEOPHH XUMHUYECKHX IIPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCJIEN0BAaHUS B3aUMOJEHCTBUS XUMHUYECKUX IPEBpAILCHUN U SIBICHUN

MepeHoca Ha BCEX MaCIITAOHbBIX YPOBHSX;

-METOJMKY BbIOOpa peakTopa U pacyéra rnpoliecca B HEM;
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-OCHOBHBIE PEAKIIMOHHBIE TIPOIIECCH U PEAKTOPBl XUMUYECKOH U OMOTEXHOJIOTUH;
-OCHOBHbBIC MPHUHIMIIBI OpPraHU3aIMM XUMHUYECKOTO MPOU3BOJCTBA, €r0 HEPAPXUUYECKYIO
CTPYKTYPY, METOJIbI OLIEHKU Y(PPEKTUBHOCTH IPOU3BOJICTBA;
-OCHOBHbBIE XUMHUYECKHE PON3BOCTBA.
Ymems:
-paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIecca;
-BBIOpaTh PALIMOHATIBHYIO CXEMY IPOM3BOJICTBA 3aJaHHOTO MPOJIYKTa;
-OLIEHUTh TEXHOJIOTNYECKYI0 3(h(PEeKTUBHOCTD MTPOU3BOJICTBA;
-BBIOpaTh 3((HEKTUBHBIN THUII PEAKTOPA;
-IIPOBECTH pacueT TEXHOJIOTUYECKUX ITapaMeTPoB JJIs 3aJJaHHOTO MPOIEcca;
-ONPEeACTUTh MapaMeTPhl HAMITyUIlIel OpraHu3aliy IpoIecca B XUMHUUECKOM PEaKTope.
Braoemy:
— MeToJaMH aHan3a 3PPEKTUBHOCTH PabOThl XUMHYECKHX IPOU3BO/ICTB;
— MeTOoJaMH pacieTa U aHalli3a MPOLIECCOB B XUMUYECKUX PEaKTopax, olnpeaeacHus
TEXHOJIOTUYECKHX MOKa3aTelei;
— METOoJIaMH BBIOOpa XUMHUYECKUX PEAKTOPOB.

3 Kparkoe coaep:kanue Ay CUHIITUHBI

Mopayab 1. Xumuyeckasi TEXHOJIOTHS 1 XMMHYeCKOe MPOU3BOICTBO

1.1. OcHOBHBIE OIPEACIICHHS U TTOJI0KECHHUSL.

XuMuyeckass TEXHOJOTHS - Hayka 00 SKOHOMHYECKH, SKOJOTHYECKH M COLUAaIbHO
000CHOBaHHBIX cHoco0ax M Mpoleccax NepepadOTKU CHIPbsi C M3MEHEHHEM €ro cOCTaBa M
CBOICTB MyTeM MpPOBEIEHUS XUMHUYECKHX U (DU3MKO-XMMHYECKHX MPEBpPALICHUN B MpPEeIMETHI
noTpeOieHnss U CcpeicTBa Mpou3BOJACTBA. OOBEKT XUMHYECKOW TEXHOJOTHH - XHMHYECKOEe
MPOU3BOJICTBO. MeXKOTpacIeBOM XapakTep XMMHUYECKON TEXHOJIOTUU. Pa3BUTHE XMMHYECKHX
IIPOU3BOJCTB U XMMHMYECKOW TEXHOJOTMU. MECTO XMMHUYECKOW TEXHOJIOTMU B IIPOMBIIUICHHON
chepe U METOJOB XUMHUYECKOW TEXHOJOTHMH B HEXMMHUYECKUX OTPACISAX MPOMBIIUICHHOCTH.
MeToapl XUMHYECKOW TEXHOJIIOTUM — CHCTEMHBIH aHajdu3 M METOJbl MaTeMaTHYECKOTO
MojenrpoBaHusi. CUCTEMHBIN aHAlIM3 CIOXKHBIX CXEM M B3aMMOJACHCTBHI 3JIEMEHTOB CXEMbI —
MOHATHE U coJiep)aHue MeToaa. Ou3nueckoe u MaTeMaTHYECKOE MOJICIIMPOBAaHHE, ONIPeIeIICHNE
U OCHOBHBIE TOHATHS, UX MECTO B MH)KEHEPHO-XUMHUYECKUX HCCIICOBAHUSAX U pa3pabOoTKax.
Mecto u 3Ha4YeHHE HATYPHOTO W BBIYMCIUTENHHOrO JKcmepuMeHTta. ConepkaHWe W 3aJa4u
y4eOHOro Kypca.

1.2. Xumuueckoe mpou3BOCTBO.

[loHATHE O XUMHYECKOM TIPOM3BOJACTBE Kak O CHCTEME MallMH U annaparos,
COCMHEHHBIX MaTEepPHAJIbHBIMH M JSHEPTETUYECKHUMHU IMOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS
B3aMMOCBSI3aHHbIE XUMHUECKUE MPEBPALleHNs U (PU3UYECKHE MPOLECChl NepepadoTKH ChIpbs B
IPOAYKTH. MHOTO()YHKIIHOHAILHOCTE XMMHYECKOTO MPOU3BOJCTBA - TOJXYYEHHE MPOIYKTOB,
JHEPro- U pecypcocOepexeHrne, MUHUMH3alMs BO3AEHCTBH Ha OKpYXarollyto cpexy. Obmas
CTPYKTYpa XHMHUYECKOTO TPOU3BOJICTBA - COOCTBEHHO XMMHYECKOE MPOM3BOJICTBO, XpaHEHHE
CBIPbsI U MPOJIYKLIUHU, TPAHCHIOPT, CUCTEMBI KOHTPOJIS U Oe30macHOCTH. OCHOBHBIE MOACUCTEMbI
XUMHYECKOTO TPOM3BOJICTBA - TOJATOTOBKA CHIPbS W MaTepHANIOB, XMMHUYECKHE H (U3HKO-
XMMHUYECKHE IPEBpAIlEHUs. BBIJCICHHE MPOAYKTOB, 00€3BpEKMBAHUE YTWIN3ALUSA OTXOJOB,
TEIUIO- W DHEProodecrevyeHnue, BOAOMOJATOTOBKA, YIPaBICHHE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTUYECKHE KOMIIOHEHTBI - CBIPbE, BCIIOMOTATENIbHbIE MaTepuaibl, OCHOBHOH H
JIOTIOJTHUTEIIBHBIIN TMPOYKTHI, OTXOJIbI, YHEPTETHUECKUE PECYPCHI, 000pyIOBaHHE, CTPOUTEIIEHBIC
KOHCTPYKLUHU U TPUOOPHI, TPOU3BOJICTBEHHBIN EPCOHAIL.

KadyecTBeHHBIE ¥  KONWYECTBEHHBIE IIOKA3aTENId  XWMHYECKOTO  IPOW3BOJCTBA!
TEXHOJIOTUYECKHE TMOKa3aTeau - IMPOU3BOAMTEIBHOCTh M MOIIHOCTH MPOM3BOJCTBA, BBIXOA
NPOJIYKTa, PACXOAHBIE KOA(PQGUIMEHTHI TO CHIPHIO W JHEPTUH, WHTCHCUBHOCTH IIPOIIECCOB,
Ka4eCcTBO MPOAYKTa; SKOHOMHYECKHE IOKa3aTeNu - ce0eCTOMMOCTh MpPOAYKTa, MPUBEACHHBIE
3aTpaThl, yACNbHBIE KAaUTAJIbHBIE 3aTPAThl, MPOU3BOAMTEIBHOCTh TPYAQ; IKCIUTyaTal[HOHHBIC
1oKa3aTea - Ha/leXKHOCTh M 0e30MacHOCTh (DYHKIIMOHMPOBAHUS CUCTEMBbI, UyBCTBUTEIBHOCTb,
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PEryJIupyeMOCTh W YHOPABISIEMOCTh IPOLIECCA; COLMATIbHBIE TOKA3aTeNlu - BO3JECHCTBHE Ha
OKPYXKaIoIIyI0 Cpelly, 6€30MacCHOCTh OOCITY)KMBaHUs, CTENIEHb MEXaHU3allUK U aBTOMATU3ALINH.

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

Knaccugukanus CchlppeBBIX pPECYpCcOB IO Ppas3IMYHBIM IpU3HAKaM - (a30BOMY
COCTOSIHUIO, IIPOMCXOXKJIEHUIO, HCTOYHMKaM. MMHepasbHOE CbIpbe (PyIObl U IOJIE3HBIE
UCKOIIaeMbl€), OPraHUYECKOe MPUPOJHOE ChIpbE (IOPIOUME HCKOIAEMbIE), PACTUTENBHOE U
KUBOTHOE CBHIPb€, BTOPUYHOE CBHIPHE - WX HMCIOJIB30BAaHUE W IMYTH TepepadboTKu. OCHOBHBIC
crocoObl NEPBUYHOM 00pabOTKH ChIpbs (0OOralieHne, O4UCTKa, OAT0TOBKA K TPAaHCIIOPTHPOBKE
u nepepaborke). IloHsATHE, CYIIHOCTP M MpPHUMEPHl YIIyOJIEHUS MCIOJIB30BAHUSA CBIPHS,
KOMOMHUPOBaHMS IPOU3BOJICTB U KOMIUIEKCHOW NIEpepadOTKU CBIPbSL.

3HaueHUE U MCMOJIb30BAHHE BOJABI B XMMMUECKHMX IMPOMU3BOACTBAaX. VICTOUHMKU BOJBI.
TpeboBaHMsl K TeXHOJOrM4Yeckod M OblToBOM Boje. [IpoMblluieHHas MOATOTOBKAa BOJBI U
METOJIbl €€ OUUCTKU OT npumeceil. OCHOBHBIE METOJbl KOHTPOJS KadecTBAa BOJbl. DKOHOMMS
BOJIONOTPEOICHHSI B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Buasl W HMCTOYHMKM DHEPTMM B XUMHUYECKOW TMPOMBIIUIEHHOCTH. Macmradbl
noTpelyeHuss U CrnocoObl yMEHBUIEHUs SHeprerudeckux 3arpar. CyIIHOCTb U MPHUMEPbI
pereHepal M peKylnepaluud >SHEPruu. OHEProTEeXHOJIOIMYECKHE CHCTEeMbl. BropuuHble
SHEPreTUYECKUE PECYPCHI.

MOIlyJ'[b 2. TeopeaneCKue OCHOBBI XUMHMYIECCKHUX ITPOIECCOB U PCAKTOPOB

2.1. OcHOBHBIE ONIPECICHUS U MOJIOKEHUS

DU3UKO-XUMUYECKHE 3aKOHOMEPHOCTHU XUMHYECKHUX MpeBpaIICHU I -
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKUE, KUHeTH4Yeckue. IlokazaTenn  XUMHYECKOTO
MPEBPAICHHSI - CTEIICHb NIPEBPAIICHHS, BEIXO/I MPOAYKTA, UHTETpalibHAs U nuddepeHImanbaas
CEJICKTUBHOCTH, CKOPOCTH PEAKIIMH M IPEBPAIICHUS PEarcHTOB.

2.2. XMHUYECKHE MPOIECCHI.

Omnpenenenue. Knaccudukanuss XUMHUECKUX IPOLIECCOB MO PA3IMYHBIM IPU3HAKAM -
XUMHYECKHM (BHJ XHMHYECKOH peakluu, TEPMOAMHAMUYECKHNE XapaKTEePHUCTHKH, CXeMma
MpeBpalieHui) 1 pa3oBbIM (YUCIIO U arperaTHoe cocTosiHue (Bhas).

I'omorennsIit xumuueckuil nporecc. Onpenenenre U npuMmepsl. BiusHue XUMHUYECKUX
NPU3HAKOB U YCIOBUH MPOTEKaHUs Ipoliecca Ha ero rnokasaresnu. CrnocoObl HHTEHCUPHUKALIH.

[TonaTne onTuManpHBIX Temreparyp. ONTHManbHBIE TEMIIEPATyphl Ui OOpaTHMBIX U
HEOOPaTHUMBIX 9K30- U SHJOTEPMUYECKUX PEaKIHH.

I'ereporennsiii (HEeKaTaAIMTUUYECKHUI) XUMHUECKUi mporecc. OnpeneneHue U MpUMEpHI.
CrpykTypa mpoliecca U ero cocramismwonme (ctaauu). Habmogaemas cKOpocTh XMMHUYECKOTO
npespatienus. O6nactu (pexuMbl) IPOTEKaHUs Mpoliecca, JUMUTUPYIOLIAs CTa U

I'eteporennpiii XxuMHUYeCKUH Tporecc 'ra3 (KUAKOCTh) - TBepaoe". OOocHOBaHUE,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKONW MOJIEIH JJI PeaKIuii TopeHust (MOJeNb ""C)KUMAKOIIAsICs
chepa") m Tomoxummueckoil (mozenb 'c HeB3ammozecTByromuMm sapom"). HaGmronmaemas
CKOpPOCTh TIPEBpAIICHUS, BPEMs TPEBPAIICHUS W IIYyTH WHTCHCU(PHUKAIMH IS Pa3TUYHBIX
o0acTeil mpoTekaHus mporecca.

I'ereporennsiii XUMHUYeCKuM mnpouecc '"raz (KUAKOCTb) - XKUAKOCTh". OOOCHOBaHME,
NOCTPOCHHE M aHaJIM3 MaTeMaThueckoil mojenu. HaOmromaemast cKOpocTh MNpeBpalleHus U
oOiactu mporekanus mporecca. [lyrn nHTEeHCHUKAINY [T Pa3IUIHBIX PEKUMOB IPOIECCa.

Karanutuueckuit npouecc. Ompenenenue, kinaccudukanus, npumepsl. ['ereporeHHbIN
KaTaJM3 Ha TBEpAOM Kartammsarope. OOOCHOBaHWE, TOCTPOCHHWE W aHAIM3 MaTeMaTHYECKOU
MOJIENI Ha KaTaJUTUYECKOH MOBEPXHOCTH M B MOPUCTOM 3epHE Karanuszaropa. Habmromaemas
CKOpOCTh TIpEBpallleHWss W O00JacTH TpoTeKaHus Tporecca. CTeneHb HCIOIB30BAHUS
BHYTpEHHEH noBepxHocTH. [Tyt nHTeHCHpUKALINK KaTaTUTUYECKUX TPOLIECCOB.

2.3. XUMHYECKHE PEaKTOPHI.
OmnpeneneHre M Ha3HAYEHHE XUMHMUYECKOIO peakTopa. PeakTopbl B XHMHUYECKUX H
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HEXMMHYECKUX OTpacisX MpoMbIIuieHHOCTH. OO030p THUIIOB XHMMHYECKHUX PEaKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHAas 30HA, YCTPOMCTBAa BBOJAA M BBIBOJAA, CMEIIEHUS,
pas3eNieHuss U paclpeesieHus] MOTOKOB, TEIUIOOOMEHHBIC 3JIEMEHTHI), OCHOBHBIC MPOIECCHl U
SBJICHUS B HUX.

CucremaTu3aius MpoIeCcCOB B XMMHUYECKOM PEAKTOpPE MO MaciiTady HX MPOTCKaHUS:
XUMHUYECKasl peaKlMs, XUMHUYECKUH TMpolecc B JIIEMEHTApHOM 00beMe, IMpOoLecchl B
PCAKIIMOHHOM 3JIEMEHTE U B PEAKTOPE B IIEJIOM, - HX B3aUMOCBS3b U HEpapXUUecKas CTPYKTypa
MaTeMaTHUYeCKOl MoJeslu mpouecca B peakrtope. [Ipumepsl mpoiieccoB B pa3iWyHBIX BUAAX
XUMHUYECKHX PEAKTOPOB.

Krnaccudukanus nporeccoB B peakTopax 1o pas3indHbIM MPU3HAKAM - BUJ XUMUYECKOTO
mpolrecca, OpraHW3aIs IMOTOKOB pPEAareHTOB (CXeMa JBIDKEHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IOTOKOB B PEAaKIIMOHHOW 30HE), OpraHu3alus TEIJIOBbIX MOTOKOB (TEILIOBOM PEKUM,
cxeMa Teruioo0MeHa), CTallMOHAPHOCTh IpoIiecca.

O6ocHoBaHMEe M TOCTPOEHHE MaTeMaTUYeCKON MoJenu Mpolecca B peakTopax
Pa3IMYHOTO TUNA KaK CHCTEMbl ypPaBHEHWH MaTEpHAIbHOTO U TEIUIOBOTO OAaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe IOTOKa, XUMHUYECKUX IPEBpAIlCHUAX, SBICHHUSIX IEepeHoca TeIula u
BeIeCTBA W UX B3amMojcicTBuu. CHcreMaTH3anuss M KIACCU(PUKANUS MATEMATHUYECKUX
MoJIeJIei MPOIIECCOB B PEAKTOPaX.

N3oTepMuyeckne TpPOIECCHl B XUMHUYECKOM peakTope. BiusHuE CTPyKTyphl TOTOKA
(umeanbHOE CMEIIEHHE ¢ BBITECHEHHUE), CTAlMOHAPHOCTH Tmporecca (IPOTOYHBIA |
MIEPUOANYCCKHIA), TAPAMETPOB U YCIIOBUH MPOTEKaHUS Tpoliecca (TeMriepaTypa, KOHIICHTpaIus,
naBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKON peakiuu (TpocTast ¥ CIOKHAas,
oOparmmasi ¥ HeoOpaTuMmasi) W €€ MapaMeTpoB Ha MPOQPIIA KOHIICHTPAIMK W IOKa3aTeln
mpolecca B peakTope (CTeNeHb MPEeBPAaIleHUs, BBIXOJ IMPOIYKTa, CEJIEKTHUBHOCTH MpOIlecca).
OcHoBbl pacyera mporecca B peakrope. ComocraBieHne 3PQGEKTUBHOCTH IPOIECCOB B
peaKTopax, OMUCHIBAEMBIX MOJICISIMH UJI€ATBHOTO CMEIIIEHUS U BBITECHEHUSI.

HewnsorepMmuueckue mporecchl B XUMHYECKHX peakTopax. OpraHusanus TeIrIOBBIX
MOTOKOB U PEKUMOB B XUMUYECKHX peakTopax. Pacmpenenenue temnepaTypsl, KOHIEHTPALUN U
CTCTICHH TIPEBPAIICHUS B PEAKTOPE B PEKHUMAX HICATLHOTO CMEIICHUS W BBITCCHEHUS,
aanabaTU4eckoM u ¢ TermooOMeHoM. CBs3b TemmepaTypbl M CTEIEHHU TIpPEBpallleHus B
aauabatuueckoM mnponecce. ComocTaBleHHE C H30TEPMHUYECKUM peKUMOM. Yuciao u
YCTOWYMBOCTH CTAIIHIOHAPHBIX PEXKHMOB B PEAKTOpPaX UCAIBHOTO CMEIIECHUSI.

2.4. IIpoMbIIIIEHHBIE XUMHUYECKHUE PEAKTOPBHI.

Ha xOHKpeTHBIX IpHMepax NPEIMETHO PACCMATPUBAKOTCS NMPOMBIIUIEHHBIE PEAKTOPBI
JUISL IPOBEJICHUS ITPOLIECCOB TOMOTEHHBIX, T€TEPOT€HHBIX U KaTAIMTUUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTHU PeXHUMa, 00JIaCTH UCTIOIb30BaHUS.

MOIly.]'[l) 3. XuMH4YEeCcKoe NMPOU3BOJACTBO, KAK XUHMHKO-TCXHOJOIrHYE€CKasl CUCTEMA
(XTC).

3.1. CTtpykTypa u onucaHue XMUMHKO-TEXHOJIOTH4YeCKOi CHCTEeMBI.

XUMHYEeCKOe TPOU3BOJCTBO Kak XuMHKO-TexHonoruueckas cucrema (XTC). Ilonstue
cucreMbl u XTC. CocraB XTC: »iaeMeHTHI, CBSI3H, HOACHUCTEMBL. jeMeHTsl X1C,
KJIacCU(UKaIMs 0 BHUJy MPOILIECCOB M Ha3HaueHUto. TexHomornyeckue cBsazu dneMeHToB XTC
(motoxm). IlocnenoBarenbHas, MapaiienbHas, pa3BETBICHHAs, IOCIEI0BATEIbHO-00BOIHAS
(baitnac), oOpaTHast (pEHMKIT) TEXHOJIOTHYECKHE CBsI3U. VX cXeMbl U Ha3HAYCHUE.

Omucanne XTC. Buasr mogeneit XTC - onucarensHble U rpaduyeckue. OnucarenbHbIe
MOJIETM - XUMHYeCKas CXemMa U MaremMaTudeckas wMojeib. [ paduyeckue mopenu -
GyHKIIMOHAIbHAS, TEXHOJOTMYECKas, CTPYKTypHas U Jpyrue (CHeluajbHble) CXEMBI.
Hasnauenue, npuMeHeHHE U B3aUMOCBSI3b MOJIEIICH.
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3.2. Ananm3 XTC.

[Tonstue, 3amaun u pe3ynabtathl aHanuza XTC - cocrosHue XTC, MarepualibHbI U
TEIUIOBOM OajaHChl, IOKA3aTeIu XUMUYECKOTO IIPOU3BO/ICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEKHMOB 3JIEMEHTOB, pa3nyue
ONTUMAIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBaHUE
CTAallMOHAPHBIX PEKUMOB U JP.

MarepuanbHbIi U TEIUIOBON OanaHchl. MeToiMKa COCTABICHUS M pacueTa MaTepUaIbHbIX
u TterioBbix OanmaHcoB XTC u ee moacucreM. OcoOeHHOCTH pacyeTra OamaHCOB B CXeMaxX C
peunkiioM. @opMbI ITpeaCTaBICHHUS OaaHCOB (TAOIUIIBI, TUArPaAMMBI U JIp.).

Martepuanpuplii  GamaHc JUisi  MacCOOOMEHHBIX M PEAaKLIHOHHBIX  DJIEMEHTOB.
Hcnonp30BaHWe CTEXHOMETPUYECKHX, TEPMOJUHAMUYECKHX M MEK(}a3HBIX OalaHCOBBIX
cooTHoumIeHUH. CTEXMOMETPUYECKHE COOTHOIIEHHS M WX pa3HoBUAHOCTU. (CTemneHb
UCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

OHTAJIBIIUAHBINA, YHEPTETUYECKUMA (110 TTOJTHOW SHEPTUM) U IKCEPreTHYCCKUN OamaHChl U
KIIJI. Ux comocrapnenue u ucnosb3zoBanue B ananuze XTC.

3.3. Cunres XTC.

Ilonsaitue m 3anaum cuHTe3a (mocrpoennsi) XTC. OcHoBHBbIe 3Tanbl pa3padoTKu
XTC. Pojab maTeMaTH4eCKHX U IBPUCTHYECKHX METOHA0B.

OcHoBHble KoHUenuuu mnpu cuHrese XTC: MONHOE HCIOJNb30BAHUE CHIPHEBBIX U
JHEPreTUYECKUX PECYypcoB, MUHMMM3ALMA OTXO00B, ONITUMAJIbHOE UCIIOJIb30BAHKE alllapaTyphl.
Ux copepxxanue u crnocoObl peanuzanuu. KoMOMHUpOBAaHHbBIE MPOU3BOJICTBA, COBMEIICHHbIE
IIPOLIECCHI, BTOPUYHBIE DHEPIETHUECKUE PECYPCHI, JHEPrOTEXHOJIOIMUECKHE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE IPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTU
Y IIPUMEHEHHUE.

OnHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa pPEeKYyNEepaTHBHOTO TEIUIOOOMEHa,
CUCTEMA pa3JeJIeHUss MHOTOKOMIIOHEHTHON CMECH, CUCTEMA PeaKTOPOB. OCHOBBI IOCTPOEHUS UX
ONTUMAJIBHOU CTPYKTYPHI

Mooyns 4. Illpomvruinennvie xumuyeckue npou3eo0cmaad.

XHUMHUUYECKHE MTPOU3BOACTBA PACCMATPUBAIOTC MPEAMETHO KaK pealn3alis U3y4ECHHBIX
TCOPCTUUICCKHUX OCHOB XUMHUKO-TCXHOJIOTMYCCKHUX MPOUCCCOB U XTC, KOHHGHHI/II\/'I MOCTPOCHUA
BbIcOKO3(pekTnBHOM XTC. OCHOBHOHM akIeHT Jenaercs Ha (PU3MKO-XMMUYECKHE OCHOBBI
KOHICIIIHUU TMOCTPOCHUA TEXHOJOTHYECKOM CXEMBI IpOMU3BOACTBA HW €TI0 IMOJACHCTCM.
IIpousBoacTBo cepHOM KuCHOTHL. IIpousBoncTtBo ammuaka. IIpoM3BOACTBO a30THOM KHUCIIOTBI.
IIpon3BOACTBO CTHpOIIA.

Moayasb 5. CoBpeMeHHbIE TEHACHIIUM B PA3BUTHH XUMHYECKOH TEXHOJIOTHH.

Tekyliee cOCTOSIHNE XUMHUYECKOW MTPOMBIIIICHHOCTH B MUPE U TEHACHUUHU €€ Pa3BUTHS.
[lepcnekTUBHBIE HICTOYHUKH ChIpbs U d3Hepruu. Kiacrepusaius XuMU4ecKOi TPOMBIIIIEHHOCTH.
CoBmernieHHble mporecchl. ['MOkue M mepecTpanBaeMble TEXHOJOTHYECKHe cxembl. HoBble
XUMHUKO-TEXHOJOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHHs MPOayKToB. HaHOTeXHOMOTHS.

4 O0beM yueOHOH THCHMIIINHBI

. B 3aueTHBIX B akagem.
Buabl yueOHoii padoThI
eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY 7 252
IJIAHY
Konrakthas pa6ora (KP): 2,22 80
Jlexumu (JIek) 0,89 32
[Tpaktryeckue 3anstus (I13) 0,89 32
JlaGopartopusie 3ansaTus (JI3) 0,44 16
CamocrositesbHas pa6ora (CP): 3,78 136
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Bua koHTpOJIA: 3aUeT / IK3aMeH IK3aMeH
(36)
[ToaroroBka K 3K3aMeHy 1 35.6
KonraktHas arrecranus 0.4
Buabi yue6Hoii pagoTsr B 3auetnbix | B actponom.
eINHUIIAX yacax
OO01mast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 7 189
IUIAHY
Konrakrnasi pa6ora (KP): 2,22 60
Jlexumu (Jlek) 0,89 24
ITpaktuyeckue 3anstus (I13) 0,89 24
JlabopaTopnsbie 3ansaTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 3,78 102
Bua koHTpoOJIA: 3aUueT / IK3aMeH Ik3ameH (27)
[ToaroroBka K 3Kk3aMeHy 1 26.7
KourakrHas arrecranus 0.3

AHHOTanus padoveil NporpaMmbl AUCHUILIHHBI «CHCTEMBI YIIPABJICHUS XHUMHUKO-
TexHoJoruieckumu npoueccamm» (b1.517)

1. Heab AMCHUIIMHBI — HAy4YUTh CTYAECHTOB TEOPETUYECKUM 3HAHHUSAM B 00JACTH

aHajln3a MW CHHTE3a CHUCTEMA ABTOMATHUYCCKOI'O pPEryjJInpoOBaHUsd, CIIOCOOHBIX I'paMOTHO
HCII0JIB30BaTh COBPEMCHHLIC MCTOABI M CPEACTBA aBTOMATU3AlIMU XHMHUKO-TCXHOJIOTMYCCKUX
MponcCCoB.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMiCH 1O @porpamme

63K3J13Bpl/laTa JOJIZKCH:

obsanare caeayromumu oomenpopeccuonaabubiMu (OIIK) komnerenuusamn:

—  CIIOCOOHOCTBIO HCIOJIB30BATH OCHOBHBIE 33aKOHBI €CTECTBEHHOHAYYHBIX
JAUCHUITIIINH B HpO(l)eCCI/IOHaJ'IBHOI\/JI JACATCIIBbHOCTH, IIPpUMCHATH METOAbI
MaTEMaTH4ECKOIr0 aHaJIn3a " MOJIETTUPOBAHUS, TEOPETUYECKOT O "
IKCIepuMeHTanbHoro ucciepoBanus (OI1K-2);

3HATh:

- OCHOBHBIE TOHSTHS M OMNpEIeTIeHHUs B OOJIACTH YIPaBJICHUS XUMHKO-
TEXHOJIOTHYECKUMU MTPOLIECCAMM;

— MaTeMaTHYecKoe ONHMCAHME DJIEMEHTOB CHCTEM aBTOMAaTHYECKOTO
perynupoBanusi (CAP) Bo BpeMEHHOW M YaCTOTHBIX 00J1acTsIX;

- MeToJl TmpeoOpazoBanus Jlamnmaca W TMOHSATHE MEPEAATOUYHON (YHKIHH
snemeHTOB CAP;

- TUMOBBIE 3aKOHBI PEryJIMPOBAHHMS M METOAbl pacueTra MapaMeTpoB
HacTtpoek CAP;
- METO/IbI pacueTa OJJHOKOHTYPHBIX KaCKaJHbIX U KoMOUHUpOBaHHBIX CAP;
- CTPYKTYphl ~ CHCT€M  YIpPaBIICHUS  TUIOBBIMH  TEIJIOOOMEHHBIMH,
MacCOOOMEHHBIMU U PEAKTOPHBIMH MPOIIECCAMH.
yMeTh:
- MPOU3BOJAUTH JIMHEAPU3AIUIO AHATUTUHYECKUMHU U YHCICHHBIMU METOJaMHU
HenmuHeHbIx X T1I;

- MNPOU3BOJUTH AINIPOKCUMAIIMIO KPUBLIX pa3roHa U pacucT NEpCAaTOUYHBIX
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¢byHKUIMI 00bEKTa YIIPaBICHHUS;
- OCYILLIECTBIATH NpeoOpa3zoBanue Jlamnaca;
— OCYILECTBIATh pacuyeT BPEMEHHBIX M YaCTOTHBIX XapaKTEPUCTUK
aiieMeHTapHbIX 3BeHbeB CAP 1 pa3nnyHbIX 3aKOHOB PETYJIMPOBAHMUS;
- OCYILECTBIATh CHUHTE3 M AaHAJIU3 OJHOKOHTYPHBIX, KAaCKaJHBIX H
koMOuHupoBanHbix CY XTII;
— pa3pabaTbIBaTh CUCTEMBbI yIIpaBJICHUS TUIIOBBIMU XUMHKO-
TEXHOJOTMYECKUMH MTPOLIECCaAMU;
BJIAJETh:
- HaBbIKAMHU CTPYKTypHOro u mnapamerpudeckoro cunreza CY XTIl Bo
BPEMECHHOW U YaCTOTHOM 00JIacTsX;
- HaBbIKAMU  pacyera  MNepelaTo4yHbIX  (QYHKUMH  oObekra 1o
9KCIEPUMEHTAJIbHBIM JJAHHBIM (KPUBBIM Pa3roHa);
- HaBbIKamMu ontumusaiuu padotsr CY XTII;
- HAaBBIKAMU IIPOCKTHUPOBAHUS CUCTEM YIPABICHUS TUIIOBBIMH XHMHUKO-
TE€XHOJIOTMYECKUMH IIPOLIECCAMHU.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

Beenenue. llenn m 3amaum kypca. KpaTkuil MCTOPUYECKMH OYEpPK CO3IaHMUSI CUCTEM
ABTOMATUYECKOT'0 PErYIMPOBaHUS.

Monayab 1. OcHOBHBIE TOHATHS M ONpPEACICHHS B OOJACTH YIPaBICHUS XUMHKO-
TE€XHOJIOTMYECKUMH ITPOLIeCCaMU

OcHOBHbIE  TEpPMUHBI U  OIpelIeieHMs. XUMHUKO-TEXHOJIOTMYECKHMH  Mpoliecc.
Perynupyemass mnepeMeHHas. VYmpasisiomyge M Bo3Myllaromue BoszaencTBusd.  Cucrema
aBromaruyeckoro peryiaupoBanusi (CAP). biok-cxema CAP.

Hepapxuueckass CTPyKTypa CHUCTEM YIPABJICHHA XUMHWYECKHMH MPEIIPHUATHIMM.
Hepapxuueckass CTPYKTypa XUMHUYECKMX mpeanpusthil. CTpykTypa HHTErpUPOBAHHBIX
ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS XUMUYECKUMU NPeAIpUATUAMHA. OCHOBHBIE ITIOHATHUS
o cuctemax aBproMaruueckoro perynupoBanust X TI1. brnok-cxema CY XTII.

Knaccudpukanus cucrem ynpasiaenus XTII. Ilo Buay mareMaTHuecKoro OMMCaHUS:
nuHeiHble U HenuHelHbie CY XTII. Ilo npuHIMmy peryaupoBaHus: pa3OMKHYTbIE, 3aMKHYTHIE,
KOMOMHUpOBaHHbIE M aganTuBHbIe. [0 QyHKIMOHANBHOMY Ha3HAUYEHUIO: CTaOWIM3MPYIOLIHE,
ciepsme W nporpammueie. [lo  4duMcny KOHTYpPOB — YIpaBi€HHUSA: OJHOKOHTYPHBIE U
MHOTOKOHTYpHBbIE. Il0 uMcClly yIpaBiseMbIX IEPEMEHHBIX W YIPABIAIOLIUX BO3ACHCTBUMN:
OJIHOCBSI3HBIE M1 MHOTOCBSI3HBIE.

KayectBo, ObICTpOAECHCTBIE U YCTONUMBOCTH CUCTEM aBTOMATHYECKOTO PEryJHpOBaHUS
(CAP). OcHoBHBIE NTOKa3aTENN YCTOWYMBOCTH, ObICTpoaelicTBUA 1 KayecTBa CY XTI

Oranel ananu3a u cuare3a CAP. [locnenoBarensHocTr Tanos cunresa CY XTII: ananus
XTIl xak oObeKkTa ympaBiieHUs (BBISBIECHUE YIPABISAEMbIX NEPEMEHHBIX, YIPABIAIOIIUX U
BO3MYIIAIONUX Bo3JeHCTBUI), cuHTe3 cTpyKTyphl CY XTII u BbIOOp 3aKOHA pEryIMpOBaHUS.
Pacuer onTMManpHBIX MapaMeTPOB HACTPOEK PETYISATOPOB M INPOBEICHUE HMHUTAIMOHHOTO
moaenupoBanust CAP. Beibop TexHnueckux cpeacts peanusanuu CAP u ee BHenpeHue.

Mopayas 2. JluHeiiHble CHUCTEMBI aBTOMAaTHMYECKOro peryiaupoBaHus. (OCHOBBI
MaTE€MaTU4YeCKOro ONUCAHUS

Cratuyeckue W JMHAMHUUYECKHE XapakTepucTHUKu diemMeHToB CAP. JluneliHble U
HENMHEHbIe cTaThndeckrue Xxapaktepuctuku XTII. Meroasl nuHeapu3anuu: aHAIUTAYECKUE U
yuciaeHHble. JnHammueckue xapakrepucTuku 3i1emMeHToB CAP. Ilepexomnsle mporecchl B
TUHeNHbIX cuctemMax. CHCTeMbl, ONKChIBaeMble AU PEepeHInaTbHbIMU YPAaBHEHUSIMH TIEPBOTO,
BTOPOT0 U 00Jiee BHICOKUX MOPSIKOB.

Tunossie 3BeHbss CAP. BpemeHHble XapakTEpHUCTUKU 3JIeMEHTapHbIX 3BeHbeB CAP.
Bpemennsie XapaKTEPUCTUKH YCUJIMTEIIBHOTO, UHTEIPUPYIOLIETO, UJ1€aIbHOTO
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T epeHMpyIONIero, HHEPUUOHHOTO 3BEHBEB IEPBOIO U BTOPOrO0  TOPSIKOB U
K0J1e0aTeIbHOT O 3BEHA.

[IpeobOpasoBanue Jlammaca. Ilepenarounsie (yHKIMM 31eMeHTapHBIX 3BeHbeB CAP.
[IpuMeHeHHe ONEpPallMOHHOIO HCUUCIEHUS s pelieHus AudQepeHunanbHbIX ypaBHEHUH.
[IpeoGpaszoBanue Jlamnaca. OcHOBHBIE CBOicTBa opuruHana. Pacuer mepenaTovHbIX (yHKUIUH
JleMeHTapHbIX 3BeHbeB CAP: ycuinuTelbHOE 3BEHO, HMHTErpUPYIOLEE 3BEHO, HICaIbHOE
g depeHImpyromiee 3BeH0, UHEPLMOHHOE 3BEHO MEPBOT0 MOPSIIKA.

YacToTHBIE XapaKTEPUCTUKU JJIEMEHTApHbIX 3BeHbeB CAP. Meronq 4acTOTHBIX
XapaKTEPUCTHK. AMIUIMTYIHO-YaCTOTHbIE M  (Da304acTOTHBIE XapaKTEPUCTUKH JMHEHHBIX
cucteM. BelecTBeHHple W MHHUMBIE YaCTOTHBIE XapaKTEPUCTHKM. Pacder 4acTOTHBIX
XapaKTEPUCTUK 3JIEMEHTaPHBIX 3BEHbEB! YCUIIUTEIILHOTO UHTETpUPYIOLIETO,
T pepeHIUpYOLIero, HEPLMOHHOTO 3B€HbEB IEPBOTO U BTOPOT'O MOPSAAKOB U 3BEHA YHUCTOIO
3arasablBaHusl.

TunoBble 3aKOHBI PETYINPOBAaHUsA. BpEeMEHHbBIE U YaCTOTHBIE XapaKTEPUCTHKU 3aKOHOB
peryinupoBanusi. Bpemennsle u yactoTHblie xapakrepuctuku 11, U, I1IW, 111 u I1N/]-3ak0oHOB
PETyJINPOBAHHUS.

Mopnysb 3. AHam3 pa6oTbl 0AHOKOHTYpHOIT CAP

YcroiiuuBocts CAP. Kputepuu ycroitunBoctu. Ilepenatounsie GyHKINN pa3OMKHYTON
u 3aMkHyTOM OomHOKOHTYpHOUM CAP. IlpeoOpazoBanue CTpykTypHBIX OJOK-cxeM. CHUTHalIbHBIC
rpa¢sl. Anredpandyeckre U 4aCTOTHbIE KpUTEpUH ycToiunBocTH inHeiHbIX CAP.

Pacuer mapamerpoB HacTpoek CAP. IIpsimble U KOCBEHHBIE METO/IbI pacyeTa mapaMeTpoB
HacTpoek CAP. Pacuer ontumanbHbIX napameTpoB Hactpoek [IM-perymaropa ¢ momouisro
YaCTOTHBIX XapaKTEPUCTHUK.

Mopyas 4. Meroasl NOBBINICHHS Ka4ecTBAa  PeryJMpOBAHMA  XMMHKO-
TeXHOJIOTHYeCKHUX MPOLecCoB

KackanHble cucTeMbl aBTOMaTHYECKOIO perynpoBanus. CTpyKTypHasi cXeMa KacKaIHbIX
CAP. Pacuer nepenaTo4yHbIX (YHKUIMH HSKBHUBAICHTHBIX OOBEKTOB PpEryJIMPOBaHUS IS
OCHOBHOTO M BCIIOMOT'aTENbHbBIX PETYJIATOPOB.

KomOnHupoBaHHBIE CHCTEMBI aBTOMAaTHUECKOTO PETyIUPOBaHUs. Y CIOBUE aOCOMIOTHON
WHBAapUAHTHOCTH PETYIMPYEMON IEPEMEHHON OTHOCHUTEIBHO BO3MYIIAIOIIETO BO3JEHCTBUS.
Pacuer nepenarounoil pyHk1MM ycTpoiicTBa BBOJIA IO BO3MYILAIOLIEMY BO3/IEHCTBUIO.

AJanTUBHBIE CUCTEMbI aBTOMAaTHYECKOro peryiupoBanus. Kiaccudukanus aganTUBHBIX
CY XTII. TlouckoBeie M O€CIOMCKOBBIE CaMOHACTpauWBarOIIUECs CHCTeMBbI. lcmonb3oBanue
STAJIOHHBIX Mofeliel B agantuBHbIX CY XTTI.

Moayas 5. Cucrembl aBTOMaTHYECKOIO  PEryJIMpPOBAaHUS  TUIIOBBIX  XUMHKO-
TEXHOJIOTHYECKHX IPOLIECCOB

CAP TtemnmooOmeHHbIX mponieccoB. CTPYyKTypbl M OJIOK-CXEMbI OJIHOKOHTYPHBIX,
KOMOWMHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP TennooOMeHHBIX TPOIECCOB.

CAP wmaccooOMeHHBIX TmpoueccoB. CTpyKTypbl M OJIOK-CXEMbl OJHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP MaccOOOMEHHBIX MPOLIECCOB.

CAP peakropubix mpoueccoB. CTpyKTypbl U OJOK-CXE€Mbl OJHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaIHBIX U1 MHOTOCBA3HBIX CAP peakTOpHBIX MPOLECCOB.

4. O0beM y4eOHOM JUCHHUILINHBI

N B 3aueTHBIX B akanmem.
Bunsl yaeOHOM paboThI

SIMHHIIAX gacax
O01asi TPy10€eMKOCTh IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 1,3 48
Jlexumu (JIek) 0,9 32
JlabopaTopnsie 3ausatust (JI3) 0,4 16
CamocrositesbHas padora (CP): 2,7 96
CamocTosITeTbHOC H3YUCHHE PA3/ICTIOB AUCITUTITHHBI 2,7 95,8

43



KoHnrtakTHas camoctosTenbHas pabora 0,2

3auer ¢

Bua koHTpoOJIA: 3aUeT / IK3aMeH - “
OLICHKOMH

N B 3auernbix | B actpoHoMm.
Bupl yue6HO# paboTh

SIMHHIIAX gacax
OO01asi TPy10€eMKOCTh JMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 4 108
Konraktnasi pa6ora (KP): 1,3 36
Jlexuunu (Jlek) 0,9 24
Jlaboparopusie 3anstus (JI13) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
CaMoCTOsTEIbHOE N3YUYEHUE PA3/IETIO0B IUCIUILINHbI 27 71,85
KoHrtakTHas camocTosTenbHas pabora ' 0,15
3auer ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH - .
OIIEHKOii

4.4.2. JTMCUUILINHBI BADUATHBHOI YacTu (00s13aTe/IbHbIE TUCIUTINHBI)
AHHOTanus padoveil NPOrpaMmMbl JUCHUILIMHBI «OCHOBBI JKOHOMHMKH U YIIPABJICHHUSA
npousBoacreom» (b1.B.O/1.1)

Henp AUMCHMIVIMHBI - TOJXY4YEHHE CHCTEMbl 3HAaHUH 00 DIKOHOMHUYECKHUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  MPOW3BOJCTBA B CHCTEME
HAI[MOHAJILHOW 2KOHOMHUKH, (HOpMHpOBaHME SKOHOMUYECKOTO MBIIIJICHUS U HUCHOJIb30BaHUE
MOJIYYCHHBIX 3HAHUM B PAKTUYECKOM JCSITEIIBHOCTH.

2. B pe3yabTaTe H3y4eHUus1 AUCHHUILIMHBI 00y4ar0IMiics 10 IPporpaMmme

0akajlaBpUATAa J0JI/KEeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

ObwexynomypHovimu:

— CIIOCOOHOCTH HCIIOJIb30BaTh OCHOBBI DKOHOMHUYECKHMX 3HAHHM B Pa3NIUYHBIX
chepax xusnenesrenpuoctr (OK-3).

3namo:

— OCHOBBI 2KOHOMHUKH B Pa3INYHBIX chepax KU3HEACATEILHOCTH;

— METO/IbI pa3paOOTKU OMEPATHUBHBIX U MMPOU3BOJICTBEHHBIX IJIAHOB;

— METO/JIbI M CTIOCOOBI OTUTATHI TPY/AA;

Ymemn:

— COCTaBJISATh OTYETHI MO BHIMOJHEHUIO TEXHUYECKUX 33]IaHUI;

— TOTOBUTH HMCXOJIHBIE JTaHHBIC JJIs BHIOOpa MU OOOCHOBAaHWS HAYYHO-TEXHHUYECKHUX H
OpraHU3aIlMOHHBIX PEIIEHNI Ha OCHOBE SKOHOMHUYECKOI0 aHAJIN3a;

— pa3palaTbiBaTh OINEpaTUBHBIE IUJIaHBI PaOOT TEPBUYHBIX IMPOU3BOJCTBEHHBIX
MOApa3/IeJICHUI;

Braoemy:

— METOJlaMH W WHCTPYMEHTAaMH TIPOBEJICHUS HSKOHOMHYECKOTO aHalh3a 3aTpar |
PE3yNbTAaTOB EATEILHOCTU MTPOU3BOACTBEHHBIX MOAPA3/ICIICHUI;

— WHCTPYMEHTAMHU IUIAHUPOBAHUS ¥ BBHITIOJHEHHUS MEPONPHUATHA TIO MPOU3BOJICTBY
IIPOTYKIHH;

3 Kpartkoe conep:kanue JMCHUIITHHBI

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHUKHU

DKoHOMHUYECKHe NOoTpeOHOCTH, Omara M pecypcbl. OOIIECTBEHHOE INPOU3BOJCTBO M
SKOHOMHUYECKHUE OTHOIIECHUs. [IpOn3BOICTBEHHBIE BO3MOXKHOCTH OOIIECTBA U AKOHOMUYECKUN
BbIOOp. KpuBas mNpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBaromedl mpeneabHOU
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noje3HocTuM. TpanuiuonHas sKoHOMHYecKas cucreMa. CoOCTBEHHOCTh: (DOPMBI M MYTH HX
npeoOpa3oBanusi. PhIHOUHBIH MeXxaHM3M cmpoca u  npemiokeHus. CoBepiieHHas U
HECOBEpIIEHHAs KOHKYpeHIMU. CyIIHOCTh U yCIIOBUS BO3SHUKHOBEHUS phIHKA. BUbl pBIHKOB U
ux crpykrypa. @ynkunn peika. ToBap u ero cpoiictBa. Cnpoc M IPENTIOKEHUE Ha DPHIHKE.
[Tonsitue «@nactuyHocTh». CoBeplIEHHAss M HECOBEPIICHHAs KOHKYypeHUMH. MoHomonus.
Onurononus. IloHATne HaUMOHAIBHOW HSKOHOMHKHM, OCHOBHBIE MAaKpPOIKOHOMMYECKHE
nokazarenu. llotpebnenuss u cOepexxenus. IlpomsBoncTBo, 0OOMEH | pacmpezeleHHE.
[Torpebnenue, coeperxeHue, HHBECTULIMU TOBApOB U yciyr. duHaHCcOBas cucreMa U (puHaHCOBas
nojuTrka obmectsa. Hanoru u HajoroBas cucrema.

MonayJb 2. IJKOHOMHYECKHE OCHOBBI YIIPABJIEHHUS IPOU3BOJACTBOM

[Ipennpusitue Kak CyOBEKT pPBIHOYHOIO XO3sIMCTBAa. OKOHOMHUYECKHE 3aKOHBI U
OCOOEHHOCTM MX TMpOsABICHHMA Ha npeanpustud. Posnp  cnenuanucra XUMHYECKOH
IIPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM OSKOHOMHKH. lIpeampusarue — kak
CyObeKT M  O0BEKT MpeIIpPUHUMATENbCKOM  JESTeNbHOCTH. 3aKoHoJaTenbHass  0asa
IPEIIPUHUMATENBCKON JiedATenbHOCTH. HopMmaTHBHO-IIpaBOBBIE aKThl, PErJIaMEHTHPYIOIINE
NeSITeNbHOCTh Npeanpuatus. OpraHu3alMOHHO-TIPABOBbIE  (POPMBI  MpEeANPUHUMATENBCKOM
JESTEIbBHOCTH U KPUTEPUH UX BbIOOpa. POpMbl COOCTBEHHOCTU. BHEIIHSAS U BHYTPEHHSAS cpena
npeanpusaTus. MarepuanbHO-TexHUYecKkass 0a3a mpou3BojacTBa. ChIpbeBas M TOIUIMBHO-
JHepreTuyeckass 0aza XHMMHUYECKHX Mpou3BOACTB. [Ipom3BoacTBeHHass mporpamMma u
IPOM3BOJICTBEHHAs: MOIHOCTh MpeanpusaTHs. KauecTBO U KOHKYpEeHTOCIIOCOOHOCTh MPOAYKIMH.
DOKoHOMHYEeCKoe OOOCHOBaHHME BBIOOpAa CHIpb M TOIUIMBA.  PecypcocOepexeHue.
ATNBTEDHATUBHBIE HCTOYHUK CBhIpbi M DJHEPrUU. MaTepHaJbHO-TEXHUYECKUE PECYPCHI
npeanpustas. OCHOBHBIE MPOU3BOJACTBEHHBIE (DOHIBI XUMHYECKUX MPEANPHUITHN: TOHATHE,
Kjaccupukanus 1 cTpykrypa. [IoHsTHe U CTpyKTypa, U OLleHKa OCHOBHBIX cpelcTB. [lokazaTenu
UCTIOJIB30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB. M3HOC W amopTH3amus, W OILEHKa
3¢ (}EeKTUBHOCTH MCIIOIB30BaHUS OCHOBHBIX IPOM3BOACTBEHHBIX (poHIOB. BocmpousBoacTso
OCHOBHBIX cpelcTB. OOOpOTHBIE CpPEACTBA MNPEANPUATHS: IOHSATHE, COCTaB U CTPYKTypa.
Hcrounuku ¢opmupoBaHus 0OOpPOTHBIX cpencTB. OOopaunBaeMocTb OOOPOTHBIX CPEICTB.
Marepuanbaple 3anacel Ha INpeaupusTuu. Tpynosele pecypcebl npennpustusa. Ilepconan
OPEANpUsATHS U €ro CTpyKTypa. OQQPEeKTUBHOCTh HCIOJIB30BAHUS IEpcoHaa W pabouero
BpemeHH. [IpousBoauTenbHOCTh TpyAa M omiaTta Tpyna. OpraHuzanus 3apaOOTHOM IMiaThl Ha
npennpusaTid. lIpon3BoauTENB HOCTE Tpyzna: NOHATHE, MOKAa3aTelId M METOJbl W3MEpEHUS.
WnauBuayanbHas u  OOLIECTBEHHAas MPOM3BOAUTENBLHOCTh Tpyna. PesepBel U (hakTOphl
MOBBIIEHUS TPOU3BOAUTEIBHOCTH Tpynaa. Dopmbl, CUCTEMBI M pa3Mep OIUIaThl TpyJda Ha
PEINPUATHH.

Mopnyab 3. TeXHHKO-I)KOHOMHYECKHI aHAJIM3 HHKCHEPHBIX PelIeHU

Jloxonpl M pacxoIbl Ha MPOU3BOJACTBO, U PpEATM3ALUUI0 NPOAYKIHMU MPEIPHUSITHS.
W3nepKK MPOMU3BOJACTBA MPOAYKLUMHU (ce0ecTOMMOCTb), NPUObUIb, pPEHTA0eNbHOCTh U
neHooOpazoBanue. IloHsATue 3aTpaTbl Ha MPOU3BOJACTBO M  pealM3allii0  MPOIYKIUHU
(cebecroumocTh). Buapl u 3HadeHue knaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha
MPOU3BOJCTBO M pPEATU3ALUI0 NPOAYKUUU. TEXHMKO-3KOHOMMUYECKHUH aHajIu3 HH>KEHEPHBIX
pemeHnii. OcoOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOJACTBO M PEAIM3ALUI0 TMPOAYKLIUU B
KOMIUIEKCHBIX ~TMpou3BojAcTBaX. OCHOBHBIE IIyTH CHWXKEHMsSI 3aTpaT Ha IPOMU3BOJICTBO
npoaykiuu. Jloxonasl npeanpustus. [loHsTHe mpuObBUIM U J0XOJa MPEANPHUATHS, METOAbI UX
pacuera. PeHTabenbHOCTh, €€ BHABI U MeTOAbl pacueTa. I[lyTw MNOBBIMIEHUS NPUOBUTH U
peHTabenbHOCTH Ha mnpennpuatusx. lLleHooOpazoBanue U 1eHoBas mnoiuTuka. llena Ha
OPOAYKIMIO M MPUHIMIBI IIeHooOpa3zoBaHus. Bunpl mnen. CTpykTypa LE€HBI, CUCTeMa LIEH.
B3aumocBszu 1neH u wuzgepkek. llenoBas mnonuTuka. Pa3paboTka 1E€HOBOI cCTpaTerum.
OUHAHCOBO-KPEIUTHBIE OTHOILEHUS MPEANpPUATHH U cucTeMa HajoroobOsoxenus. [lonsTue,
COCTaB U CTPYKTypa ¢uHAHCOB mnpennpuatus. IlpuHumnel Hanoroob6moxxenus. Hamorm u
IUIaTE€XKHU, YCTAHOBJIEHHbIE 3aKOHOAATEIbCTBOM: BHJbI, CTaBKH, OOBEKTHl HAJIOr000JIOKEHUS U
CPOKH YIUIaThl Hajora B OIOJDKET.
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4. O0beM yueOHO# JUCUMIIJIMHBI

. B B akanmem.
Bugsl yaeOHOM paboThI 3aYETHBIX
qacax
eIMHUIIAX
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY TJIAHY 3 108
KonraktHas pa6ora (KP): 0.9 32
Jlexiuu (JIek) 0,45 16
[Tpaxtuueckue 3ansatus (I113) 0,45 16
CamocrositesnbHas padora (CP): 2.1 76
CamocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 75.8
KoHTtakTHas camocTosTenbHas pabora 0.2
Bu1 KOHTpOJIsI: 3a4€T ¢ OLEHKO¥ - -
B
N B actponom.
Bunsr yue6HoI paboThI 3a4ETHBIX
qacax
CIMHUTIAX
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3 81
Konrakthas pa6ora (KP): 1 24
Jlexumn (Jlek) 0,45 12
[TpakTnueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 2 57
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeJI0B AUCIUIUIMHBI 56.85
KoHTtakTHas camocTosiTenpHas paboTa 0.15
Bua KOHTpoOJIs: 3a4eT ¢ ONEeHKOI - -

AHHOTanus padoyeil nporpammsl aucuuminabl «IIpaBoBenenne B
JHepropecypcocéeperammx Xummueckux npoussoacreax» (b1.B.0/12)

1. Hean AUCUMIITIMHBI:
—  OBJAJICHHE OCHOBAMH NPABOBBIX 3HAHU;

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

2. B pe3yabTare u3y4eHus AUCHMILIMHBI 0aKaIaBp J0JKeH:

Obnaoams  cnepyroummu  ooumekynbTypHbiMu  (OK) u mpodeccuonansubivu  (11K)
KOMITETEHIMSMU:

CIIOCOOHOCTBIO HMCMOJIBb30BaTh OCHOBBI IPABOBBIX 3HAHUM B pa3iIMuYHBIX cdepax
nestensHocTH (OK-4);

3uamo:

—  OCHOBBI POCCUICKOW NMPaBOBOM CHCTEMBI M POCCUHCKOTO 3aKOHOAATENbCTBA, OCHOBBI
opraHu3aiui M  (QyHKIHUOHUPOBaHMUSA CYJEOHBIX UM MHBIX [PABONPUMEHHUTENBHBIX U
NIPaBOOXPAaHUTEIHHBIX OPTAHOB;

— T1paBOBblE W HPABCTBEHHO-3TUYECKHUE HOPMBI
JesITeTbHOCTH;

— TpaBOBbl€ HOPMBI, PEryJIHPYIOIIME OTHOILIEHUE YelIOBEeKa K YeJIOBEKY, OOIIECTBY,
OKpYXarolleu cpese;

— IpaBa U 0053aHHOCTH I'PaXXIaHUHA;

—  OCHOBBI TPYJAOBOI'0 3aKOHOAATEILCTBA,

—  OCHOBBI X034 CTBEHHOIO MPaBa.

— TpaBOBble HOPMBI B cepe Oyayieit npodhecCHOHaTbHON NeSTEIbHOCTH.

B chepe mnpodeccuoHanpHOMI
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Ymemn:

—  HKCIOJb30BaTh 3TUYECKHUE U MTPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOUIEHUE YETOBEKa
K 4YeJIOBEKY, OOIIECTBY, OKPYXaoIIeH cpene, MCIOJIb30BaTh IMpaBa W CBOOOJBI YEJIOBEKa M
rpaKIaHUHA P pa3paboTKe COLUATIbHBIX MPOECKTOB;

—  HCIOJIB30BaTh U COCTABIIATh HOPMATHUBHBIEC U IPABOBBIE JOKYMEHTBI, OTHOCSALIUECS K
npodeCCHOHATIBHON JEATeNbHOCTH, NPEANPUHIMATh HEOOXOAUMBIE MEPhl K BOCCTAHOBIJICHUIO
HapyILIEHHBIX I1PaB;

— peanu30BBIBATH MpaBa M CBOOOJBI YENOBEKAa M TpaKAaHWHA B Pa3IMUHBIX cpepax
JKU3HEAESTEIILHOCTH.

Braoems:

—  HaBBIKAMH IIPUMEHEHUS 3aKOHOJATEIbCTBA IIPU PEILIEHNUHN TPAKTUYECKUX 3a/1a4.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

[lonsatne w mnpuszHaku rocyaapcrBa. @Dopmel rocynapctBa. @DyHKIHMM TrocyAapcTBa.
[Tonsitue u npusHaku npasa. OCHOBHBIE NIPABOBbIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE U BUBI
HMCTOYHHMKOB IpaBa. OmnpeneneHue 3aKOHAa M IOJA3AaKOHHBIX aKTOB. JlelicTBHME HOPMATHBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE TPAaBOBBIX HOPM, X CTPYKTYpa.
Cucrema mpaBa. YactHoe u myOiuuHOe MpaBo. MarepuanbHOE M MPOLECCYaTbHOE MPAaBO.
[IpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepIKaHue MpaBooTHOMEHMH. FOpuanaeckue GpaxTol.

Koncrurynus — ocnoBHoit 3akoH Poccuiickoit @enepaunn. denepaTuBHOE yCTPOMCTBO
P®. Cucrema rocyaapCTBEHHBIX OpPraHOB M TPUHIMII paszjaeneHus Biacted B P®. ITlonstue
rpaxaancTBa. llpusHanue, coOnoeHHe, 3allldTa PaBHBIX NPaB KEHIIUH M MYXYUH Kak
OCHOBHas 00513aHHOCTh TOCYJJapCTBa.

[TonsTre u nmpeaMeT aAMUHUCTpaTUBHOTO mpaBa. O6mas xapakrepuctuka Konekca PO o6
aMUHUCTPATUBHBIX IPAaBOHAPYIICHUAX. AJIMHHHUCTPATUBHBIC IIPAaBOHAPYLICHUS: IOHATHE H
MPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NpUHUUIIBL. [loHsATHE, TPpU3HAKY U
BH/JIbI AIMMHUCTPATUBHBIX HAKa3aHUM.

[lonsiTve ® mpeAMET YroJOBHOTO IIpaBa. YTOJOBHAas OTBETCTBEHHOCThb: IIOHSTHE,
OCHOBaHUME BO3HUKHOBeHus. [loHsTne mpectymuieHus: mnpu3Haku, crpykrypa. CocraB
npectymienus. Coyudactue B mpecTymieHHH. OOCTOSTeNbCTBA, MCKIIOYAIOIINE MPECTYIMHOCTD
nessHus. IloHsThe, menm W BHIBI HAaKa3aHWW. YTOJOBHAs OTBETCTBEHHOCTh 3a COBEPIICHHUE
IPECTYIUIEHUH. YCIOBHOE OCYXJAEHHE, OCBOOOXKIEHHE OT YIrOJIOBHOW OTBETCTBEHHOCTH.
[IpenMeT u O0OBEKT KPUMHHAIUCTHUKU. MeToasl M 3afaud  KpUMHUHAIUCTUKH. [loHsATue
KPpUMMHAIUCTHUECKOM  uaeHTH(ukanuu. OOBEKTBI M BUABl  KPUMUHAIMCTHYECKOU
uaeHtuduxanuu. KpumMunanucruyeckas Texuuka. KpumuHanucTuieckast TaKTHKA.

DKOJIOTHYECKOE IMpaBO: MOHSATHE, NMPEAMET METOJ M HUCTOYHUKU JKOJOTMYECKOro INpaBa
P®. Ilonsatne, BUABI U CTPYKTypa 3KOJIOTMYECKUX MPABOHAPYIICHHWH, OTBETCTBEHHOCTh 3a MX
COBEPILECHHUE.

[Tonstue undopmanuu. OTBETCTBEHHOCTh 3a HapyLIEHHE 3aKOHOJATENIbCTBA O 3allUTe
uHpopmanuu. ['ocymapcTBeHHass TailiHa: TIOHATHE, 3alllUTa, I[PABOBOE pPETYIUPOBAHHE
roCcy/1apCTBEHHOU, ciyxeOHOM u wuHOW wuHpopMmanuu. KondunennmanpHas uHpopManus:
MOHATHE, BUIBI U 3aIIUTA. 3alIUTA IEPCOHANBHBIX JaHHBIX I'PaKJaHUHA.

[lonsaTe, mnpeaMer ©  METOA TpaxAAHCKOro mnpasa. lIoHATHME TIpakIaHCKOrO
OpaBOOTHOLIeHUs, ero  crneuuduka. CTpykTypa  TpaXJaHCKOTO  MPABOOTHOIIEHHS.
[TpaBoaeecniocoOHOCTh CYOBEKTOB TPakJIaHCKOTO MPAaBOOTHOIICHHUA. ['pakjaHe Kak CYObEeKTbI
rpaxkJIaHCKOro MpaBa. @U3NUecKre U IPUIHUECKUE JTUIA: MTOHATHE, IPU3HAKHU, KIacCU(UKaIHSL.
Opunnueckne ¢aktel. IIpaBo coOctBeHHOCTH. [loHsTHE aBTOpckoro TmpaBa. [lonsTHe
nateHTHoro npasa. [loHsTHe uHTe/ekTyaabHOU coOctBeHHOCTH (MC) M MCKIIIOYUTETHHOTO
npaBa. Knaccudukanus MC. Cucrema npaBoBOW OXpaHbl MHTEIUIEKTYalIbHON COOCTBEHHOCTH,
aBTOPCKUX Y MATCHTHBIX IIPAB.

[TonsiTre XO03sCTBEHHOrO (IpenNpUHUMATENLCKOT0) MpaBa. llpeamer Xo03sHCTBEHHOTO
(MpempUHUMATEIBCKOT0) TpaBa, MPU3HAKH, METOJbl MpPaBOBOro peryinupoBaHus. I[lonsrue
XO3AMCTBEHHOW W MPEATPUHUMATEIIBCKOMN 1€ATEIBHOCTH.
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[IpaBoBO€ peryanMpoBaHHE CEMEWHBIX OTHOIICHWH. 3aKIIOYEHHE M TNpeKpalieHue Opaxa.
[IpaBa n o0s3aHHOCTH ponuTene u nereid. AnmumeHnTsl. DOpMBbI BOCTIUTAHUS ACTEH, OCTABIIUXCS
0€e3 NoneyYeHus! pOAUTENEH.

IIpenMer u MeTon Tpy#oBOro npasa. TpyaoBOM AOrOBOP: IOHATHE, CTOPOHBI, COAEPIKAHUE.
Pabouee Bpems. Bpems otapixa. TpynoBeie ciopsl. Jucuuiiivba Tpyna.

Ilonsatne m wucroxkm koppynuuu. HopmartuBHOe omnpeneneHue Koppynuuu. IIpuumnel
pacripocTpaHenus Koppynuuu. Hakasyemble n HeHakazyemble (opMmbl Koppynuuu. CKpBITHIE
(;marenTHBIE) (opMbl Koppynuuu. DopMbl Koppynuuu-npectymieHus. Popmbl KOPPYHLMHU-
npoctynka. DOpMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHBIE IpaBOBbIE akThl B cepe

NPOTUBOJICUCTBUS  Koppyniuu. DeaepanbHbiii  3akoH or  25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUN KOPPYIIIIHL.
4. O0beM yueOHOM JUCUMIIJIMHBI
Bunbr yueOHOM paboThl B 3aueTHBIX B akazem.
SIMHHIIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIUHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTaktHas padora (KP): 0,9 32
Jlexmmm (JI) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHasi padora (CP): 2,1 76
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 75.8
KoHTtakTHas camocTosiTenpHas paboTa 0.2
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auyer

Bunsr yue6HOI paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakthas pa6ora (KP): 0,9 24
Jlexumn (JI) 0,45 12
[Tpaktueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIINHBI 56.85
KoHTtakTHas camocTosiTenbHas paboTa 0.15
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3a4er

AHHOTAIUSA paﬁoqeﬁ nmporpaMmbl TUCHUIIJIMHBI «Teopnﬂ BQPOHTHOCTEﬁ H
MarTeMaTundeCKkas CTaTUCTUKA B 3Hepr0pecypc0c6eperam1uux XUMHUYECKHUX

npousBoacreax» (b1.B.0/1.3)

1. llean u 3a7a4 JUCIHHILTHHBI

Henbo aucuMnaMHbL sBIsSE€TCS (POPMUPOBAHHE Y CTYACHTOB CHCTEMbBI OCHOBHBIX
MOHSITHH, UCTIOIB3YEMBIX ISl MOCTPOEHHUS Ba)KHEHUIINX MATEMaTHMUECKUX MOJENEH, U YMEHUS
MCIIOJIb30BaTh MaTEMATUYECKUE METObI JJIsl ONMCAHUS PA3IMYHbIX TPOLECCOB.

OCHOBHBIMH 32/12a4YaMHU IMCHUILUIMHBI, pEIICHHE KOTOPHIX 00ECIIeYBAET JOCTHKEHHE

OeIn, ABJIAOTCA:

- (I)OpMI/IpOBaHI/IC MMOHHMMAaHMS 3HAYNMOCTH MaTeMaTHYE€CKOM COCTaBIIAIOIIEH B

€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKajiaBpa;

- 03HAKOMJICHHE C CHCTEMOM HOHHTHﬁ, HCIIOJIb3YCMBIX IJISA OITMCAHU A

BaKHEHUIIIUX MaTeMaTUUYECKUX MOJeIe 1 MaTeMaTHIECKHUX METOA0B, N UX

B3aHMOCBSI3BIO;

- O3HAKOMIJICHHUEC C IpUMEpaMU IIPUMCHCHHU A MAaTCMAaTUUYCCKUX Mozesel u

METO/IOB;
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- (hopMUpOBaHHE HABBIKOB ¥ YMEHHI HCIIOJIb30BAHUS MAaTEMATHUYECKUX
MOJIeJIeld 1 MaTEMaTUYECKUX METO/I0B.

2. TpeGoBaHus K pe3yJbTaTAM OCBOCHUSA AU CHUTIINHbBI

Nzyuenne kypca TBuMC mnpu moaroroBke OakanmaBpoB mo HampasieHuro 18.03.02
DHepro- W pecypcocOeperamnye Mporuecchl B XUMHYECKOH TEXHOJIOTHUH, HEPTEXHUMUU U
OMOTEXHOJIOTHH, npopmiis  «IHepropecypcocOeperaonme XuMUYECKHe IMPOU3BOJCTBA
CIIOCOOCTBYET MPUOOPETEHUIO CIEAYIOIINX KOMITCTECHIIHHA:

Obwenpogheccuonanvhvie:

CIIOCOOHOCTBH HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npoeCCUOHATBHON ~ AEATENbHOCTH, NPUMEHSATh METOJbl MAaTEeMaTH4YeCKOro aHaluu3a M
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMEHTaIbHOTo nccienoBanus (OI1K-2);

IIpogpeccuonanvuvie:

CIIOCOOHOCTh ~ IUIAHUPOBATH  DKCIIEPUMEHTAIBHBIC  HMCCIEAOBAHUS,  IOJy4arth,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIe pe3ynbrarhl ([1K-15).

B pe3ynbTare n3yueHHs AUCHMIUIMHBI CTYCHT JOJDKEH:

3HATH.

— OCHOBBI TEOPUH BEPOSTHOCTEH U MaTEMAaTHYECKOI CTaTUCTHKH;

— MaTeMaTU4ecKue TEOPHH W METOIbl, JIe)Kallue B OCHOBE HOCTPOCHHS
MaTeMaTUYECKUX MOJEICH;

— OCHOBBI IPUMEHEHUSI MATEMaTHYECKIX MOJIENICH 1 METOOB.

yMeThb:

— BBIOMpATh MaTEMaTHYECKUE METOJbl, NPUTOJIHBIC /ISl PEIICHHS KOHKPETHOH
3a/1a4H;

— UCTIOJIB30BaTh MAaTEMAaTHUECKUE TIOHSATHS, METOJAbl W MOJENU Ui OIHMCAHUS
Pa3IMYHBIX MIPOIECCOB;

— BBISIBISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, JISKAIIMe B OCHOBE
KOHKPETHBIX MIPOIIECCOB;

— UCTIOJIB30BAaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paObOTKH TaHHBIX;

— OPUMEHATh MaTeMAaTUUYECKHE 3HAaHUS Ha MEXIUCIIUIITMHAPHOM YPOBHE.

BJIA/IETH!

— OCHOBaMH  (yHJaMEHTAIBHBIX  MAaTeMaTHYECKUX TEOpHUH W  HaBBIKAMH
UCTIOJIB30BaHUSI MATEMATUYECKOTO arapara;

- METOAAaMHU CTaTUCTHUYECKONH 00pabOTKHU HHPOPMALIUH.

3. KpaTkoe coaep:kanue JUCHUIINHBI:
4 CEMECTP

1. Teopusi BeposiTHOCTel. Cayyaiinble BeJIMYMHBI M UX 3aKOHBI pacnpeaeieHusl.

[Ipenmer teopun BeposTHOCTel. CiydaiiHble cOObITHS. [IpOTHBOMONOKHBIE COOBITHS.
HeszaBucumpbie cobObiTus. OTHOcuTenbHas 4actoTa. Kilaccnmueckoe U TreoMeTpHYecKoe
ONpEeNIeJIEHUE BEPOSITHOCTU. OJIEMEHTApHAas TEOpUsl BEPOATHOCTEH. MeETOoIbl BBIUMCICHUS
BeposaTHOcTe. [IpocTpaHcTBO  3nemeHTapHbIXx  coOblTud. Kiaccuueckoe —ompezneneHue
BEpPOATHOCTH. AnreOpa  COOBITHH: TEOpeMBbl O  BEPOATHOCTH  CYMMBI  COOBITHH,
MIPOTUBOMNOJIOXKHBIX COOBITHH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
MOJIHYIO TpynIy. AKCHOMAaTHUYECKOE ONpeeieHUE BEPOSATHOCTH. CTaTUCTUYECKOE OMpeIeTICHUE
BEPOSITHOCTH. Y CJIOBHASI BEPOSITHOCTh. T€0pEeMBl O BEPOSTHOCTH MPOW3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [lomHas BepositHOCTh. [loBTOpHBIE HMcnbITanus. Popmyna bepHysu.
JloxanbHas 1 nHTETrpangbHas Teopembl Myaspa-Jlannaca. @opmyna [Tyaccona.

[TonsTne ciaydaiiHOM BenWYUHBL. JIUCKPETHBIE U HEMPEPBIBHBIE CIIyYalWHbIC BEIMYHUHBI.
3aKoH pacnpezeneHus ciydaiiHol BennynHbl. OyHKIMS pacrlpesiesieHus, €€ CBONCTBA, rpaduk.
[InoTHOCTH pacrnpeneneHus HEMPEePbIBHOM CIydyalHOM BEJIMYMHBI (TUIOTHOCTH BEPOSITHOCTH).
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®dopmMmyna Uil BEpPOSITHOCTH IIONAJAHMUS HENPEPBIBHOM CIy4alHOM BEJIIMYMHBI B JIAHHBIN
UHTEpBaJI, BBIPAXKEHHBIM 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, N€OMETPUYECKUH CMBICI (OPMYJIBIL.
bunomunanbHoe pacnpenenenue, pacnpenesnenue IlyaccoHa, paBHOMEpHOE paclpezeiieHue,
HOPMAaJIbHOE PACIPENEICHHUE, IKCIIOHEHIINATIbHOE PACIIPEACIICHUE.

2.MaremaTHuecKkasi CTaTUCTHKA.

IIpenmer MaremaTnueckod  cTaTUCTHKM. OCHOBHBIE  3aJayd  MaTeMaTH4ECKON
cTatucTuki. Bpibopounsnii mertoa. Cratuctuyeckoe omucanue. BwiOopku. ['mcrorpamma u
HoJaUroH yactoT. Cratuctuueckas (dmnupudeckas) (yHKUMs pacnpenesneHus. BeibopouHnsie
XapakTEepUCTHKH U uX pacnpeaenenus. CocrodrenbHble, 3(QQEKTHBHbIE CMEIICHHBIE U
HECMEILECHHBbIE OLEHKU NapaMmeTpoB. CTaTUCTHYECKOE CpeAHEe, CTaTUCTHYECKas NUCHEpCUs U
CTaTHUCTUYECKOE CPEAHEE KBAAPATUUHOE KAK TOUEUHBIEC OLICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO
OKMJaHMs, JUCIIEPCUU, CPEIHEro KBAaJPAaTUYHOIO OTKJIOHEHMs. [lOBEpUTEIIbHBIE MHTEPBAIBI U
UHTEpBAJIbHBIE OICHKHU. JlOBEpUTENbHBIE OIEHKH HEM3BECTHOM BEPOSTHOCTU MO OOJBIINM
BbIOOpKaM. JloBepuTesibHas OLIEHKa MaTEMAaTUYECKOTI0 OKUAAHUS ITPU HEU3BECTHON TUCIIEPCHH.
JloBeputenbHash OLEHKAa CpEIHEro KBAaApAaTUYHOTO OTKJIOHEHHUS. TOYHBIE BBIOOPOUYHBIC
pacupenenenus: CterogeHta (t- pacnpenenenue), dumepa-CrHenekopa (F-pacnpenencHue),
[Mupcona (y’-pacmpenenenue). IlpoBepka CTATHCTHYECKUX TMMOTe3. MaTeMaTHYECKHe METOMbI
IIPOBEPKU CTATUCTUYECKUX TMIIOTE3. DIEMEHTBI TEOPUH KOPPEIALUU.

4. O0beM y4eOHOH JUCHUILIMHBI

Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. 1./ 3au4. e,/
aK.yac aK.yac
O0mas TPyA0eMKOCTh AUCHHUILIMHBI 11O 3/108 3/108
yueOHOMY ILIaHY
KonTaktHas padora (KP): 1,3348 1,33/48
Jlexuu (JIek) 0,44/16 0,44/16
[MpakTuyeckue sanatus (I13) 0,88/32 0,88/32
CamocrositeanHas padora (CP): 1,67/60
CaMoCTOsITeTbHOE U3YUYCHHE Pa3/IeliOB 1,67/60 59 8
TACIIATIITUHEI '
KoHTakTHast caMmocTosiTeNbHas paboTa 0.2
Bua xkoHTpoOJIsA: 3K3aMeH/3aueT 3ager
Bcero 4 cemecTp
Buabl yue6Hoii padoThI 3au. e,/ 3a4. ex./
acTp.yac acTp.Jac
OO6masi Tpy10eMKOCTh JUCHUTINHBI 11O 3/81 3/81
y4eOHOMY IVIaHY
KonTaktHas padora (KP): 1,33/36 1,33/36
Jlexmuu (JIek) 0,44/12 0,44/12
[TpakTrueckue sausatus (I13) 0,88/24 0,88/24
CamocrositeabHas padora (CP): 1,67/45 1,67/45
CaMOCTOSATEIbHOE N3YUYEHUE PA3/IEIIOB 44.85 44.85
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TTVCITUTITHHEI
KoHTakTHasi caMoCTOsITeNIbHAst paboTa 0.15 0.15

Bua koHTpOJISi: IK3aMeH/3a4eT 3auer

AHHOTanus padoyeil mporpaMmmal JucuunInHbl « HaueprareabHas reomeTpusn)
(b1.B.0/1.4)

1. e AUCHUIIHHBI

— HAy4YHUTbh CTYJIEHTOB CIIOCOOaM OTOOpPaXKEHHUsI MPOCTPAHCTBEHHBIX (POPM HA IIIOCKOCTH,
BBIMIOJTHEHUIO U YTEHUIO YepTeKeil, W MpaBujaM, M YCIOBHOCTSM, MPUMEHSEMBIM MpPHU 3TOM
(crannapram ECKI).

3anavya U3y4yeHUsl HauepTaTeIbHOU FeOMETPUH CBOAUTCS K PA3BUTHUIO

IIPOCTPAHCTBEHHOI'O IMPECTABICHUS, KOHCTPYKTUBHO-T€OMETPUUYECKOIO MBIIIICHMUS,
CIIOCOOHOCTEH K aHalIM3y M CHHTE3Yy NMPOCTPAHCTBEHHBIX ()OPM M COOTHOILIECHUN MEXKIY HUMHU,
U3YYEHHIO CITIOCOO0B KOHCTPYHPOBAHUS PA3TUYHBIX T€OMETPUUYECKIX OOBEKTOB.

2. B pesyabraTe wu3yYeHHs JUCHUILIMHBI 0aKajgaBp /0JLKEH: OBJIAJEeTh
cienyromumMu  o0mekyabTypabiMu  (OK) wu  o0menpodeccuonanbubimu  (OIIK)
KOMIETEeHIUSIMU:

— CIMOCOOHOCTHIO K CaMOOpraHu3aiiu U camooopasosanuio (OK-7);

- CIIOCOOHOCTBHIO UCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B
po(heCCHOHALHOM  JCATEILHOCTA, MPUMEHSITH METOJIbI MATEeMAaTHYECKOTO aHaiW3a U
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M IKCIIepHUMEHTaIbHOro uccienoBanus (OITK-2);

3HATH:

— coco0bl 0TOOpaKEHUSI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— TIpaBWJIA ¥ YCIIOBHOCTH IPH BBITOJIHCHUU YEPTEIKEH;

— BUJBI CHMMETPUHU TCOMETPHUECKUX PUTYD;

— BO3MOXXHOCTH TPUMEHEHHs] METOJO0B HAuepTaTeIbHOW T'€OMETPUM Uil PEIICHUS
(bU3UKO-XMMHUECKUX 3aa4;

yMeThb:

— BBIMIOJIHATh M YUTATh YEPTEKH TC€OMETPUUYECKUX MOJEIEeH C y4yeToM AEWCTBYIOIIMX
CTaH/IapTOB;

BJIA/IETh:

— crioco0aMu U pueMaMu U300paKeHus IPEAMETOB Ha IMIOCKOCTH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Mopayasb 1. O0mivie npaBuia BHIIOJHEHUS YEPTEKEH.

[IpaBuna BeimonHeHus u opopmienus yeptexeit B coorerctBuu ¢ 'OCT. dopmaTst:

pa3Mepsl M 00O3HAUEHUE OCHOBHBIX M JOIOJIHUTENbHBIX (popmaroB. Pacnonoxenue
dopmaroB. Macmrab: HaTypaidbHbII MacmTald, CTaHJApTHbIE MAacITaObl yMEHBIIEHUS U
yBenuueHus. JIuauu: tunsl u tonmuHa auHui. pudt: Tune: u pazmeps! mpudros. OcHOBHBIE
Ha/IMUCH IPahUIEeCKUX U TEKCTOBBIX JTOKYMEHTOB.

I'eomeTrpuueckue nocrpoenus. ConpskeHUs:: OCHOBHbIE BUIbI U MpaBUjIa BHIMOIHEHHUS.
VYKIIOHBI U KOHYCHOCTHU: pacueT W IIpaBUJIa HAHECCHUS Ha yeprexke. JleleHue OKpYy>KHOCTH Ha
paBHbIE yacTH. HaHeceHne BRIHOCHBIX U Pa3MEPHBIX JINHUN Ha YEPTEKE.

Monayas 2. [IpoenpoBanne reoMeTpuYecKuX QUryp.

Meron mnpoexkunid. Buael mnpoenupoBanus. LleHTpanbHOE mpoelMpPOBaHHE: LEHTP
IPOELUPOBAaHUs, IUIOCKOCTh TNPOEKLUUH, Npoeuupyromue aydd, npoekuuu. CpolicTBa
LEHTPAIBHOTO MPOeHUpOBaHus. JJOCTOMHCTBA M HEAOCTATKU LEHTPAIBHOIO MTPOECIIUPOBAHMS.

[TapannensHoe npoennposanue. Hanpasnenue npoenupyomux j1ydei. CBoicTBa

IapajuIeNIbHOTO NpoenupoBanus. [IpoennpoBanne KOCOYroNbHOE U MPSIMOYTOJIBHOE
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(oproronanpHoe). CBOHCTBa  OpPTOTOHAJNBHOrO  mpoernupoBaHus.  OOpasoBaHue
KOMILJIEKCHOTO 4YepTexka (dmopa Monka). OpToroHambHBIN 4yepTex ToOukd. KOopIUHATH TOUKH.
[TocTpoeHne TOUKH 110 €€ KOOpAUHATAM.

[Ipsmbie nmunaun. CriocoObl 3aanus mpsiMod Ha deprexe. Kiaccudukamus npsMeix Mo
pacrojIOXKEHUI0 OTHOCUTENIBHO JApPYyr Jpyra: MpsMble I[epeceKaroluecs, NapauieiIbHble U
ckpemuBaromuecs. Knaccuduxaius npsMbIXx OTHOCUTEIBHO IUIOCKOCTEM MPOEKLUN: MpsIMble
00LIEro ¥ YaCTHOI'O IOJIOKEHUS —MIpsAMbIE YPOBHA U npoenupytouie. [IpuHannexHOCTh TOUKU
npsiMoil. Teopema o mpoenupoBaHUM NPSIMOro yria.

[Tnockocts. CriocoObl 3a1aHus TUIOCKOCTH Ha yepTexxe. Kiaccudukanus miockocTel mo
PaCMOJIOKEHUI0 OTHOCUTENIBHO IUIOCKOCTEH MPOEKUMH: IJIOCKOCTH OOILIero M YacTHOIO
II0JIO’KEHHUS —IpOELMPYIOIINE U ypoBHsL. [IpMHaAI€KHOCTh TOUKU U NPSAMOM IJIOCKOCTH.

Kpusbie nunun. Knaccudukanus KpuBbIX: HUPKYJIbHBIE U JIEKAJIbHbIE, 3aKOHOMEPHBIE U
He3akoHOMepHbIe. [Topsanok kpuBo# uHUM. 1110CKHe KpUBBIE TMHUU BTOPOTO NOPSAIKA: DILIUIIC,
napabona, runepOoina. IIpocTpancTBeHHBIE KpUBbIC: UIMHAPUYECKAss 1 KOHUYECKash BUHTOBBIC
JIMHUH.

[ToBepxHoctu. OOpazoBaHue U 3a/laHue MOBEPXHOCTEH Ha yepTexe (KMHEeMaTUYeCKU U
KapkacHbIi  crocoOwl). [loHatne 00 ompeaenutene moBepxHOCTH.  Kiaccmdukarus
MOBEPXHOCTEN: JIMHEWYAThle U HEJIMHEWYaThle, IOBEPXHOCTH BPALLEHHUS, IOBEPXHOCTU C JBYMS
HAIPAaBJISIOLIMMU U IIJIOCKOCTBIO Mapaljiesin3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTepHbIE JINHUU
MOBEPXHOCTEW BpalICHUs: MEpPUAUAHbl, IJIABHBIM MEpUIMaH, NapajljIeiH, 3KBaTOp, TIOPJIO.
[TpuHaI1EKHOCTh TOUYKH IOBEPXHOCTH.

I'eomeTrpuueckue tena. [Ipoekiuy MHOTOrpaHHUKOB (TpaHHBIE T€OMETPUUYECKUE TENa), B
TOM YHCJIE MPaBUIbHbBIE (TETpadp, FeKca’ip, OKTAdp, JOJAEKa’Ap, UKOCAdIp), Tejla BpallleHus
(uMIUHAP, KOHYC, 1Iap, TOP).

Cummerpusi reomerpuyeckux ¢uryp. CuMMETpus OTHOCHUTEIBHO IUIOCKOCTH, MPSIMOM,
TouKu. CUMMETpHUsI BpALLIEHHUS, TOPSIA0K OCU CUMMETPUU.

Onpenenenre HaTypaJlbHOM BEJIMYMHBI OTpE3Ka NMPSIMON U MJIIOCKOH (UTYPBI.

Omnpenenenre HATYpallbHOM BEIMYMHBI OTPE3Ka MPSMOiA CIIOCOOOM MPSIMOYTOJIBHOTO

TPEYrojbHUKa U CHOCOOOM TPOCHUPOBAHUS Ha JIOMOJHUTEIbHYIO IUIOCKOCTD.
[TocTpoeHne HaTypanbHOM BETMUMHBI TNIOCKON (UTYPBHI.

[lepeceuenue reOMETPUYECKUX o0pas3oB. [lepeceuenune MHOTOT'PaHHUKOB,
MHOTOTpaHHMKa C IIOBEPXHOCTBIO BpauieHHs. [lepecedyeHne MOBEpXHOCTEN BpallEHHs: JBYX
MPOCUUPYIOIINX  IMOBEPXHOCTEHW, MNpOeHUpYOle ¢  Henpoeuupyromet. Ilepeceuenue
HENPOELUPYIOIINX IOBEPXHOCTEN BpalleHWs ¢ MapallebHbIMU OCAMH. Teopema o
NEPECeYeHUN COOCHBIX TOBEpXHOCTel BpamieHus. IlocTpoeHne NWMHUM TepeceveHust
HENPOELUPYIOIINX IOBEPXHOCTEH BpalICHWS C IEPECEKAOIMUMUCI OCAMH  METOJIOM
KOHIEHTpUYeckux cdep. YacTHble ciiydad IepeceueHus MOBEPXHOCTEW BTOPOro MOpPSAKA:
TeopeMa MoOHXa U ee CIIEICTBUE.

Monayasb 3. U3o6paxenus npeametos o 'OCT 2.305-2009.

Nzobpaxenus. Buabl uzobpaxenuii mo 'OCT: Buawl, paspesbl, ceueHUs, BHIHOCHBIC
aneMeHThl. OcHOBHBIE BUJBL. ['NaBHBIN BUA, TpeOoBaHMs, NMPEABABISIEMbIE K TJIaBHOMY BUY.
JlononmHUTENbHBIE U MECTHbIE BHJbL. Pa3pesbl, kinaccuuKaius pa3pe3oB MO PacloIOKEHUIO
CeKyllled IIJIOCKOCTM OTHOCHTENBHO IUIOCKOCTEH MpOeKUMH: pa3pe3bl BepTHKaIbHbIE,
TOpPU30HTANIbHBIE M HakIoHHbIE. Kiaccupukamus pa3pe3oB MO YUCITY CEKYHIMX IIOCKOCTEH:
pa3pe3bl MpOCThble M CJIOKHBIE —CJIOXKHBIE CTYMEHYaThle M CIIOKHBIE JIOMaHble pa3pesbl.
CoBmenieHHble  n300paskeHUs. MecTHble pas3pes3bl. CedeHusT HAJOXKEHHbIE M BBIHECCHHBIE.
BriHocHble anemenTsl. [IpaBuia 0603HaueHNs 300paskeHUH.

Haknonnsle ceueHus reomerpudeckux Teil. llocTpoeHue npoeknuil W HaTypalbHBIX
BEJIMUMH FeOMEeTpUUCKUX Tejl. HakiioHHbIEe ceueHuss MHOTOrpaHHUKOB. Buibl 1 mpaBuiia

IIOCTPOEHHUSI CEYEHUN LMIMH/IpA. 3aBUCUMOCTb BHJ]a HAKIIOHHOTO CEYEHMsI KOHYCa OT

PacrojoKeHusl CeKylleld MIOCKOCTH OTHOCHUTENbHO OCH KOHyca. HakioHHbIE cedeHus
n1apa. [IpaBuia mocTpoeHus: HAKJIOHHBIX CEUEHUIN COWIEHEHHBIX TEll.
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AKcoHOMeTprYecKue depTexku uinenwii. OO0pa3oBaHHe aKCOHOMETPHUYECKOTO uYepTexa.
[lepBuunas u BTOpHuYHas npoekuud. KodpPUIMEeHTbl HCKakeHUs aKCOHOMETPUYECKOTO
gyepreka. [lepexom OT HATypalmbHBIX KOI(PQOHUIIMEHTOB HCKKEHUS K IMPUBEACHHBIM. Bumbl
aKCOHOMETpHH. BrinonHenne yeprexeil MHOTOYTOJIBHUKOB M OKPYKHOCTEH B IPSIMOYTOJIBHOM U
KOCOYTOJIbHOU (TOPU30HTAIBHOU U (PPOHTAIBHON) M30METPHSIX. AKCOHOMETPHUECKHUE YEPTEHKHU
reoMeTpPUUECKUX Tell. Pa3pe3sl B akCOHOMETPHH.

[Ipumenenne oOpa3oB W METOJIOB HAYEPTATEIHLHON T€OMETPUU IJIs pelieHus (U3UKo-
XUMHYECKHX 3a1ad. ['paduueckoe uH300pa’keHUE COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYTOJIBHHUK COCTaBa, TETPadAp cocTasa. I padudeckoe n300paxeHne CBONCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe un3zoOpakeHHe CTPYKTYpbl BELIECTB, NPUMEPHI
M300pakeHHs BEIIECTB.

4. O0beM JUCUMIIIIMHBI M BUJIbI Y4e0HOH padoThl

Bupl yueOHO# nesTenbHOCTH B 3aueTHBIX B akaz. B
eIMHUIIAX gacax aCTPOHOM.
qacax
O0mass  TpyaoeMKOCTb  JUCHUILVIMHBI 1O 4 144 108
y4eOHOMY IJIAHY
KonTaktHas padora (KP): 1,33 48 36
Jlexumm (Jlek) 0,44 16 12
ITpakTnueckue 3anstus (113) 0,67 24 18
JlaGopaTtopust 0,22 8 6
CamocrositeabHas padora (CP): 2,335 96 72
PacuerHo-Tpaduueckue padboTh 1,75 63 47,25
[ToaroroBka K KOHTPOJILHBIM paboTam 0,25 9 6,75
Jlpyrue BUIBI CAMOCTOSTEILHOW PabOTHI 0,335 12 9
IloaroroBka u ciaya 3ayera 0,335 12 9
Bua uToroBoro KOHTpoJIst 3ader ¢ OLIEHKOH

AHHOTauMs padoyeil NporpaMMsbl JMCHUILVIMHBI « BbIYHCIUTeIbHASI MATEMATHKA B
IHepropecypcocéeperaoumx xuMmuaeckux npoussojacreax» (b1.B.0/1.5)

1. Hesb nmporpamMmbl: Hay4YuTh CTYJIEHTOB TEOPETUYECKUM 3HAHUSAM M MPAKTHYECKUM
YMEHHUSM M HaBbIKAM HCIOJB30BaHHUS COBPEMEHHBIX MaTEMaTHYECKHMX METO/IOB C
IpUMEHEHHEeM [akeTa Marematudeckux nporpaMMm MATLAB s pemenus
[IMPOKOTO KPyTa 33/1a4 BIYUCIUTEIHHON MaTEMAaTHKH.

Ilenpto HacTosMIEro Kypca sBISETCS OOydeHHe cllylaTesedl COBpPEMEHHBIM METOoJ]laM
pacueToB, pacueTHBIX MCCIIEOBAHMIA, aHAIM3a, ONITUMHU3AINH MIPOIIECCOB MHKEHEPHBIX 3aay C
UCIOJIb30BaHUEM IaKeTa MaTeMaTniyeckux nporpamm MATLAB

3apaum kypca:
o0y4yeHHEe CTYACHTOB TEOPETHUYECKUM METOJaM BBIYHUCIUTEIBHOM MaTeMaTUKU, TEOPETHUECKUM
OCHOBAM CO3JaHWS W OPTraHWU3allMM KOMITBIOTEPHBIX YeJIOBEKO-MAITMHHBIX CHUCTEM PEIICHHS
WH)KEHEPHO-PACYETHBIX 33/1a4 METOJaMH BBIUMCIIUTEIbHOW MaTEeMaTHKH;
00y4YeHHEe CTYICHTOB MPAKTUYECKUM METOJIaM BBIYHCIUTEIBHON MATEMaTHKH, TEOPETUICCKAM
3HAaHUSM M TPAKTUUYECKUM YMEHHUSIM M HaBbIKaM MCIIOJIB30BaHHUS COBPEMEHHBIX METOJOB U
KOMILJIEKCOB MTPOTPAMMHBIX CPEZCTB ISl PEIICHHUS 337a4 BHIYUCIUTEIHHON MaTEMAaTHKH;
o0yyeHHe MeToJaM M aJIrOpUTMaM BBIUYMCIUTEIBHOM MaTeMaTHUKH, MPAKTUYECKUM HaBBIKAM
UCTIOJIB30BaHUSI COBPEMEHHOTO TPOTPAMMHOTO OOECTeUeHUs Uil PEIIeHHs] pacueTHBIX 3amad
BBIYUCIIUTENIbHOW MaTeMaTHKHU;
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2. B pe3yabrare wu3yYeHHUs JUCUMILUIMHBI oO0y4yamoluiics 10 mporpamme
0akajaBpHUaTa J0JIKeH:

Obnadams cnenyronumu oduenpogeccuoHanbubiMu (OIIK) koMnereHuusIMuU:

- CIIOCOOHOCTBHIO UCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIUIUIUH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYeCcKOro aHaliu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIepuMeHTaIbHOr0 recienoBanus (OI1K-2);

npodeccuonanbubiMu (IIK) koMnereHnusivu:

CIOCOOHOCTh MOJIEIIMPOBATh SHEPro- U pecypcocOeperarore mpouecchl B XUMHIECKON
TEXHOJIOTUH, HehTexumun 1 ouorexuonoruu (I1K-16).

B pe3ynbprare uzydeHus: AUCHUIUIMHBI CTYICHT JIOJKEH:
3namo:
(UBUKO-XMMHYECKHUE U XUMUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS TIPOIIECCOB
M3MEHEHUS arperaTHOTO COCTOSIHUS Mapo(Ta30)-KUIKOCTHBIX CUCTEM, PEAKTOPHBIX MPOIECCOB U
OCHOBHBIX IIPOLIECCOB Pa3/IeJICHUs XUMUYECKON TEXHOJIOTUH;
METO/Ibl U AITOPUTMbI KOMITBIOTEPHOTO MOJICTUPOBAHUSI OCHOBHBIX MTPOIIECCOB XUMUYECKON
TEXHOJIOTHH M TEXHOJIOTHYECKUX CXEM XUMUYECKUX TTPOU3BOJICTB,;
MPUHUUIIBI IPUMEHEHHS] METO0JIOTMH KOMITBIOTEPHOTI'O MOAEIIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB MPU aBTOMATU3UPOBAHHOM IMPOEKTUPOBAHUN U KOMITBIOTEPHOM
YIPaBICHUN XUMHUYECKUMU TPOU3BOJACTBAMHU.

Ymuems:

pemaTh 3aJauyd  KOMIBIOTEPHOTO  MOJICTUPOBAHMS  IPOIECCOB  Mapo(ra30)->KUIKOCTHBIX
paBHOBECH, a0COPOLIMH, TUCTUIUIAINN, PEKTHPUKAIIUN U KUIAKOCTHON dKCTPAKIINU;

MIPUMEHSTh MMOJYYCHHBIE 3HAHUS MIPU PEUICHUH MPAKTUYECKUX 3aJ1ad KOMIIBIOTEPHOTO
MOJICJTUPOBAHUSI OCHOBHBIX MPOLIECCOB XMMUUYECKON TEXHOJIOTUU U TEXHOJOTHUYECKUX CXEM
XAMHYECKHUX MMPOU3BOACTB.

Bnaoemo:

METOJIJaMU MPUMEHEHUs CTaHIapPTHHIX MakeToB NpukiaaHbix mporpamm (II1I1) u maketoB
Monenupyrommx nporpamm (IIMII) ans MmonenrpoBaHUs OCHOBHBIX MPOIIECCOB XMMHUECKOM
TEXHOJIOTHH M TEXHOJIOTHYECKUX CXEM XUMUYECKUX TTPOU3BOJICTB.

3. KPATKOE COAEPKXAHUE JUCHUIIJINHBI

Beenenue. Llenu u 3anaun kypca. Kparkuii uctopuyeckuii 04epk pa3BUTHSA
OTEUECTBEHHOM U 3apyOEKHOIN BBIUMCIUTEIbHONU MaTeMaTUKu. OCHOBHBIE Talbl Pa3pabOTKU U
peanu3anuy aropuTMOB Ha KOMITBIOTEPAX.

Mopyas 1. BerumcaurenbHas marematrnka. OCHOBHBbIE 3Tanbl: pa3padoTka u
peaju3anusi aJropuTMOB Ha KommbloTepax. CucreMa KOMINBIOTEPHOH MAaTeMAaTUKU
(CKM) MATLAB s pemieHus 32/1a4 BbIYUCJINTEIbHOM MATEMATHKH.

Tema 1.1. Co3nanne M-nmporpaMM M 0CHOBHBIE onepaTopbl M-f3bIKa NPOrpaMMHPOBAHNS
MATLAB. BapuanTsel cTpYKTYphI niporpamm Ha MATLAB.

Opranmsanus pabouero crosa Desktop Layout;

Ocuosusle oneparuu 8 Command Window;

OcHosHble oneparu B Editor;

JluHeiHO opraHU30BaHHas IporpaMMa (ajaropuTMm);

BeTBiieHUs ¢ OTHUM YCIIOBHUEM, HECKOJIBKUMH YCIIOBHSIMH, BIIOKEHHBIE, CO CITUCKOM yCIIOBHH. If,
switch; noruueckue oneparuu and, or, not;

[{ukapl CO CUETYMKOM, C TPEAYCIOBHEM, C TOCTYCJIOBHEM, C TMpEpPhIBAHUEM IIOJHBIM U
MPEPHIBAHNEM YaCTUYHBIM, C 3aJaHHBIM IIarOM CYETUYHKa, C OTAEIBHBIM OTCUETOM HWTEpaIuii;
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for, while, break, continue; ¢ BrI30BOM (yHKIHH; ¢ AUANIOroM ¢ mosib3oBatenemM B Command
Window u B crienuanbHbIX JAaJ0rOBLIX OKHAX;
Tema 1.2 CTrangapTHble M HecTaHJAApTHbIe (YHKUMU M-si3plka NMPOrpaMMHPOBAHUSA U
ocHOBHbIe pemiatesn (Solvers) MATLAB.
Oynkimu ¢ rpaguyeckuM BBIBOAOM pe3ynbratoB; plot, subplot, surf, mesh, polar;
OYHKIMYU ¢ YHCIOBBIM BBIBOJOM pe3ynbraTtoB B Command Window;
OYHKIINH C 3alUChI0 PE3YJIbTAaTOB B (aili;
OYHKIINH, BIOKEHHBIE B TNIAaBHYIO () YHKITUIO;
OYHKIHMH C IEPEMEHHBIM YUCIIOM apr'yMEHTOB;
OYHKIINH, BBI3bIBAIOIINE IPYTYIO (QYHKIMIO, UMSI KOTOPOU NEpeaHo KaK apryMeHT;
Monayasb 2. Bektopbl 1 maTpuibl. CHcTEMA JIUHEHHBIX aJIre0panyecKuX ypaBHeHH I
(CJIAY).
Tema 2.1. OOpaTHasg MaTPpULA. Y MHOKEHHE MATPHIL.
Omneparop inv;
Omneparopsr Strcat, int2str, numa2str;
Omneparopsi length, min, max, mean, sort;
Omneparops dot, tril, triu, eye, zeros, ones, diag;
Omneparopsi rand, linspace, logspace, repmat;
Omneparopsl Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeTol IPOCThIX UTEPAIMIA.
Omnepatopsi linsolve, rank, eig;
Tema 2.3. O0YCI0BJCHHOCTD CHCTeMbI. YHC10 00YCI0BICHHOCTH.
Omnepatopsl cond, rcond;
Moayas 3. O6padoTka pe3yabTaTOB U3MepeHHsl OAHOM BeJnunHbl. [Ipudaunkenue
pyHkumMu
Tema 3.1. Kputepunii CTbl01€eHTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omnepatop Isqcurvefit;
Tema 3.3. UnTepnoJsinusi.
Omeparopsi interpl, linear, spline, nearest;
Mopnyasb 4. UncneHHOe HHTETPHUPOBAHHE
Tema 4.1. MeToabl IPSIMOYT0JIbHUKOB
OmnepaTopsl SUM, mean;
Tema 4.2. MeToabl TPaneuni

Omnepatop trapz;
Tema 4.3. Metox CuMIncoHna

Omnepatop quad, int;
Tema 4.4. Meton HoloTona-Koteca 8 mopsinka

Omeparop quads;
Monayas S. YpaBHeHHEe ¢ OAHUM HEHU3BECTHBIM
Tema 5.1. MeToa 1e/1eHUS NIOI10JIaM

Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTelbHbIX

Omnepatops! roots, poly, fzero;
Moayab 6. Cucrema HeJIMHEHHBIX YPABHEHUM
Tema 6.1. Metoa HeloTona-Padgcona

Omnepatopsr! solve, diff, subs;
Tema 6.2. MeToa NPOCTLIX HTEPAILHHA.

Omnepatopsr sSimplify, collect, pretty;
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Moayasb 7. OnHOMepHasi ONTHUMM3ALNS
Tema 7.1 MeToabl 0THOMEPHOH ONTHMH3AIMH
Omneparops! fminbnd,;
Monayab 8. MHOroMepHasi ONTUMM3AIAS
Tema 8.1 MeToabl MHOTOMEPHOI ONITHMH3AIHHA
Omneparops fminsearch, linprog, fmincon;
Monayasb 9. InddepenuuaibHbie ypaBHEHUS
Tema 9.1 Metoanl pemtenusi AuddepeHnnanbHbIX YPaBHEHHUIA.
Omnepatops! dsolve, diff;
3akiroueHue. 3aKIIOUUTENbHAS JIEKIUS 110 MMOJIBEICHUIO UTOTOB Kypca.

4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOThI

O06Bem
Bun yuebnoii pabotsl B 3aueTHBIX B axkamemMuueckux

SIMHHIIAX qacax
O0mas TpyA0EMKOCTb JMCIHIIIHHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexuuu
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 2,11 76
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 38
CamocTosTeIbHOE U3YUYEHHE Pa3/iesioB Kypca 1,055 38
By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3auer

Ob6beMm
Bu yuaeOHo# paboTh! B 3agerHbIX B actp. yacax

SIMHATIAX
Oo0mas TpyA0eMKOCTh TUCIUIIJIHHBI 3 81
10 y4e0HOMY IUIAHY
AyIUTOPHBIE 3aHITHS: 0,89 24,03
Jlexnuu
JlaboparopHbie pabOTHI 0,89 24,03
CamocrositesbHas padora (CP): 2,11 56,9
[ToaroroBka K 1a00paTopHEIM paboTam 1,055 28,485
CaMocCTOsATeIbHOC U3YUICHHE PA3/ICIIOB Kypca 1,055 28,485
Buja uTOroBoro KOHTpoOJIsi: 3a4er / IK3aMeH 3ager

AHHOTanus padoyeil nporpaMMspl JMCHUIIMHBI «OCHOBBI MEHEIKMEHTA U MAPKETHHIa»
(b1.B.O/1.6)

1 Heab AUCUMIUVIMHBI — TIOJIYYEHHWE CHUCTEMBbl 3HAaHMM O 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHUS TPEANPHUATHS B OOJACTH MEHEIKMEHTa M MAapKETHUHTa; W3y4YCHHE
OpPTaHU3AIMOHHON CTPYKTYPBI MPEANPUATHS, (HOPMBI 1 METOIBI YIIPABJICHHS HM.

2 B pe3yabrare wu3yYeHUs] AUCHUIVIMHBI O0y4alIIMiiC 1O Mporpamme
0akajlaBpuaTa J10JIKeH:

- CIIOCOOHOCTh HCIOJB30BAaTh OCHOBBI SKOHOMHUYECKHUX 3HAHUU B Pa3IUYHBIX cdepax
xusuenestensaoctu (OK-3).

Buame:
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- TEOpEeTUYECKHE OCHOBHI M METObI BHIPAOOTKH LIeNIel U CTpaTeruu OusHeca;
- NPUHOUNBI TOATOTOBKM JOKYMEHTAllMM U1 CO3J@aHUSl CHUCTEMBl MEHEIKMEHTa
NPEINPUSTHS;
- METO/bI U TEXHOJIOTHH IPUHATHUS U PeaIu3allui YIIPABICHUECKUX PELICHUH.
Ymemu:
- IPUHUMATH YIPABIECHYECKUE PEIICHUS;
- cobupaTh, 00padaThIBaTh U UCIIOIB30BaTh YIPABICHYECKYIO HHPOPMALIUIO;
- pacupenensiTh 00s13aHHOCTU U OTBETCTBEHHOCTb.
Braoemy:
- METO/IaMHU PyKOBOJCTBA IIEPCOHAIIOM;
- UMHCTpYMEHTaMH 3(p(PEeKTUBHOTO yIpaBICHUS MPEATIPHITHEM.

3 Kpartkoe cogep:xaHue JTUCHUILIAHBI

Mooy 1. OcHosbl ynpagnenus npeonpusimuem

Beenenune. Ilpenmer, Meron u colepkaHue ITUCHUIUIMHBL. Teopus yrpaBieHHUS.
CymHocTs M copepkanue ynpanieHus. OCHOBHbIE TOHATHS 3(PPEKTUBHOCTH YIpaBICHHUS.
Crneuuduka ympaBlIeHYECKOW  JEATEIBHOCTH, COBPEMEHHbIE MPOOJIEMBbl  YIIPaBIICHUS.
3aKOHOMEPHOCTH U NpUHLUIBL yrpaBieHus. CyObeKkTHBHbIE U OOBEKTUBHBIE (DAKTOPBI B
yrnpaeineHun. Cucrema ymnpaBlieHUs TIpeanpusTueM U ee cTpykrypa. Ouenka s dexTuBHOCTH
ynpasieHus. [loHsATHE cHCTEMBI yIpaBieHUs, pacupeneieHne (QyHKIUH, MOJIHOMOYHNA U
OTBETCTBEHHOCTH. [IpUHIIMIBI TOCTPOEHHUST CHUCTEMBbI yrpaBieHus. LleHTpanuzanus u
JeleHTpanu3aus yrpasieHus. JlenerupoBaHue IMOJHOMOYMN B Ipolieccax YIpPaBIICHUS.
OpranuzanvoHHas CTpyKTypa mnpennpustus u ux Buibl. [lokazatenu »sddexTuBHOCTH
yIpaBieHUsI.

Mooynv 2. Ocrosbl meHedHcmenma

Henu B cucreme ynpasinenusi. Pazpaborka crpateruil u miaHoB opranuzanuu. Llemu u
HeNenoiaraHue B yrpaBieHUH. Ponb 1eaM B OpraHu3ali U OCYHIECTBIEHHU MPOIECCOB
yrnpaBneHus, kinaccudukamus nenei. [locrpoenne nepeBa meneit. Coueranue pasHooOpasus
nened u ¢GyHknuil MeHemkMenTta. Cucrema ympapieHus mo uensiM. CTpaTeruss M TaKTHKa
ynpasieHus. CylHOCTb, IPUHIUIIBI U METOABI IIaHupoBaHus. [Iporecc BbIpabOTKH CTpaTEeTruu.
@opMbl TEKyIIero IIaHupoBaHUs. TexHonorus pa3pabOTKM U NPUHATHS YHPABICHYECKHX
pemieHuii.  Pa3paGoTka  ympaBiICHYECKHUX  PEIICHUM. [lonsatne wu  kiaccudukarms
YIPaBIEHYECKUX PEIICHUIN, OCHOBONOJIATAIOIIHUE JIEMEHTBI JESATEIBHOCTH, YCIOBUS U KPUTEPUU
IOPUHATUS PEIICHUH, MPOLecCC U MOJAENU HPUHSATHS YIPABIEHUYECKUX pEIICHUH, peaau3anus
YIpaBIEHYECKUX penleHui. Biacte B cucteme ynpasineHus. JIugepcTBo M CTHIb YIIPaBJICHUS.
OTHoleHus BJIacTU B cucTeMe ynpapiieHus. [loHaTre u TUNoNorus BIacTH; BIACTh U aBTOPUTET
MeHemKepa. VICTOUHMKM BIIaCTM B YIPABIEHWU OpraHM3allMeil; MapTHEPCTBO B IIPOLECCAX
MeHeKMeHTa. JlugepctBo M ctuib ynpasieHus. Ilponeccsl (GopmupoBaHuss U OCHOBHbBIE
COCTaBJISAIOLIME JHIEPCTBA. MOTHBALMOHHBIE OCHOBBI YIpPaBICHHUS W KOH(IUKTHL. [ 'pymnmoBas
JUHAMHUKa U KOH(JIUKTBHI.

Mooyne 3. Ocnoevl mapkemunea.

MapkeTHHI Kak CUCTeMa YNpaBleHHUs, PEryJlupoBaHHUs U W3ydyeHUs pblHKA. lloHATne
MapkeTuHra. IIpoucxoxaeHne M CYIIHOCTh MAapKeTHHIa, LEeau MapkeThHra. OCHOBHbIE
MpPU3HAKW MapKeTHMHIOBOTO CTHIIA yrpaBieHus. Konuenmuu mapkeTuHra. OCHOBHBIE BHJIbI
MapkeTuHra. MapkeTuHroBas cpena. Kommexkc  MapketuHra. OCHOBHBIE MapKETHHIOBBIE
uHCTpyMeHThl. CozepkaHWe W MpOLEecC YIpaBieHHs MapKeTUHroM. OCHOBHbIE (YHKIUU
MapkeTuHra. ToBapHas, LE€HOBas, CcOBITOBas M KOMMYHUKAIMOHHAS TMOJUTUKH (UPMBIL
ToBapusbie cTparerun. Pa3paboTka HOBBIX TOBApOB.

4. O0beM yueOHO# JUCUMIIJIMHBI

B B akanem.

Bunast yueOHol paboThl
3a4EeTHBIX qacax
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eIMHUIIAX

O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonraktHas pa6ora (KP): 1 36
Jlexiuu (JIek) 0,5 18
ITpaktuueckue 3ansatus (I113) 0,5 18
Jlaboparopueie 3ansTus (J1ab) - -
CamocrositeabHas padora (CP): 1 36
[ToaroToBKa K KOHTPOJIBHBIM 3aHSATHS /9K3aMEHY 1 36

Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

B
. B actponom.
Bunbr yueOHOM paboThI 3a4€THBIX
SIMHUIIAX Hacax

O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktnueckue 3anstus (I13) 0,5 13,5
JlabopaTtopusbie 3ansatus (J1ab) - -
CamocrositeabHasi padora (CP): 1 27
[ToaroToBka K KOHTPOJIBHBIM 3aHITHS /IK3aMEHY 1 27

Bua koHTpoIsA: 3a4eT / IK3aMeH 3ayer

AHHOTanus padoyeil NporpaMMbl JUCHUILIMHBI «MaTepuajioBeeHne U 3alIIUTA OT
KOPPO3HUH JUIsI JHepropecypcocoeperalmux xumuaeckux npoussoacrs» (b1.B.0/1.7)

1.1ean AUCHUIIMHBI:

- MPUOOPETCHHE CTYICHTAMH 3HAHHH, TTO3BOJISFOIINX OIEHUBATh TIOBEJICHUE MAaTCPHAIIOB
B YCIIOBUSIX JKCIUTyaTallMH, BBIOMpATh MaTepuad U TEXHOJOTHIO €ro oOpabOTKH C UENbIo
MOJIY4eHHUSI  3aJaHHOW CTPYKTYpPhl U CBOWCTB, OOECIIEUMBAIONINX BBICOKYIO HAJCKHOCTh W
JOJITOBEYHOCTH 000PY/I0BaHUs COBPEMEHHBIX XUMUYECKUX MPOU3BOJICTB;

-nojiyueHne HWHGOPMAMK O (PU3NUECKOW CYIIHOCTH SBJICHUH, MPOUCXOISINIUX B
MaTepuanax, MNPUMEHSEMBIX, B YACTHOCTH, B DJHEpPropecypcocOepararommux XUMHYECKHX
MIPOU3BOJICTBAX;

-YCTaHOBJIEHUE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOEHHUEM M CBOMCTBAMU MAaTE€pHUasoB,
MIPUMEHSEMBIX, B YaCTHOCTH, B DHEpropecypcocOeparamimmnx XuMUIIeCKUX MPOru3BOICTBAX;

-U3y4yeHUEe TEOPHUH ¢ TMPAKTUKH PaA3TUYHBIX CIOCOOOB YIMPOYHEHHS] MaTepHaloB,
o0ecreynBaroIINX BEICOKYIO HAJIEKHOCTD U JOJATOBEYHOCTH JIeTajeil MalluH 1 000pYyJ0BaHHUS,

-U3y4Y€HHE OCHOBHBIX TPYIN MAaTepUajoB, NPUMEHSIEMbIX, B YacCTHOCTH, B
sHEepropecypcocOepararoux XUMHUECKUX TMPOU3BOJCTBAX, WX CBOWCTB U o0Omacrei
MIPUMEHEHUS.

2. B pe3yabTare M3y4eHMs AUCHUIUVIMHBI oOydawummiics 10 mporpamme
O0akajlaBpHaTa J0JIKeH:

Obaaoams crnenyromumu odmenpodeccuonanbabMu (OITK) koMmeTeHUIME:

- CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHUCIUILUINH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTHYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-2);

3namu:
— KJIACCH(HKAIHIO, CTPYKTYpPY, COCTaB W CBOHCTBA MaTepHalioB, NPUMEHIEMBIX, B
YaCTHOCTH, B 3HEpropecypcocOepararomux XuMUYeCKHX MPOU3BOICTBAX;
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— MapKHpPOBKY MaTepuasos, MPUMEHSIEMBIX, B YaCTHOCTH, B
sHepropecypcocOeparalommx  XUMUYECKUX  IPOU3BOJCTBAX, 0  POCCUHCKUM H
MEXIYHAPOJAHBIM CTaHapTaM;

— OCHOBBI KOPPO3UU METAIIJIOB, IPUHIIMIIBI K METO/IbI 3aIIUTHI OT KOPPO3HH;

— TNpUMEHEHUE MATEepPUANIOB C MO3UIIUNA SHEPTO- U pecypcocOepeKeHus;

— OCHOBHEBIE KOHCTPYKIIHOHHBIC u (byHKIIMOHATBHBIC MaTepHuabl
SHEPropecypcocoeperarmmux XuMIIECKUX TTPOU3BOJICTB;
Ymems:

— aHaNIM3MpOBATh (PU3MKO-XMMHUYECKME M MEXaHHYECKUEe CBOICTBa MaTepuajoB, HX
KOPPO3HOHHYIO CTOMKOCTh M TEXHOJIOTUYHOCTb;

— Toa0MpaTh KOHCTPYKLIMOHHBIM MaTepuan JUisi MalluH M annapaTroB XHMMHUYECKHX
IIPOU3BOJICTB C YYETOM METOJIOB 3aLIUTHI OT BO3MOXKHOI'O BO3JIEHCTBUS TEXHOJIOIMUECKOMN Cpebl
U PaIMOHAJILHOTO UCIIOJIb30BAaHUS ChIPEBBIX U YHEPI€TUUECKUX PECYPCOB .

Braoemy:

— MpOCTEHIIUMM ONepalusMU OIpE/eIeHUsl CBOWCTB MAaTepHUanoB, IPUMEHIEMbIX, B
YaCTHOCTH, B dHEpropecypcocOepararonmx XuMHUECKUX IPOU3BOACTBAX.

3. KpaTtkoe cogep:xaHue TUCHHUILTHHBI

MarepuanoBe/ieHue Kak Hayka: LIE€JId, 3aJadyd M 3HAu€HUe JUCUUIUIMHBI. 3HaueHue
MaTepHajoB B Pa3sBUTHM XHMHKO-TEXHOJIOTMYECKUX MPOLIECCOB C MO3ULIMHA 3HEpro- M
pecypcocOepexeHnss, MUHIMU3ALUHN BO3JICHCTBHS Ha OKPYKAIOIIYIO CPELy.

OCHOBHBIE TOHATUS O CTPOEHHM, CTPYKTYpe M CBOMCTBaXx MarepuanoB. MeTojibl
U3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTepHaOB.

DU3NKO-XMMHUYECKHE OCHOBBI MaTEPHUATIOBEACHNUS.

OcHOBBI Teopuu cIIaBoB. J[MarpaMMbl COCTOSIHUS CILIaBOB. T€pMUHBI U OINpEAEICHUS.
JluarpaMmbl — «cocTaB-CBOMCTBOY». Da30BbIil COCTAB CIIJIABOB. 3aBUCUMOCTh MEKIY CBOMCTBAMHU
CIUIaBOB U THIOM auarpammsl coctosiuus. IlpaBuno H.C. Kyphakosa.

Meramnndeckue MaTepHalbl.

XKeneso u crnasbl Ha ero ocHoBe. CTajM U YyT'yHBI, UX CBOMCTBA, 00J1aCTh IPUMEHEHUH,
MapKUpPOBKA.

JluarpaMMBbl  COCTOSIHUSL JKesle30-IIeMEHTHT. KOMIOHEHThI, ¢a3bl M CTPYKTYpHBIE
COCTaBJISIIOLIME CTaJeil U OENIbIX YYTyHOB.

Bausinue tepmuueckoil 0OpaboOTKM Ha MeXaHMUYecKue cBoicTBa cranu. Pusnyeckue
OCHOBBI XUMUKO-TEPMUYECKON U TEPMOMEXAHUYECKON 00pabOTKH.

[{BeTHBIE MEeTAUIBI U CIIaBBl HA WX OCHOBE. OOIIas XapaKTepPUCTHKA U KIACCUPUKALMS
CILIaBOB.

OcHOBBI KOppO3UM METAIUIOB. [ [pUHIINIIBI U METO/IBI 3AILUTHI OT KOPPO3HH.

XuMuyeckasi Kopposus. OJeKTpoXxumuyeckas kopposus. Kopposuss wmeTamioB B
YCIOBUSAX  TEXHOJOTMYECKHX Cpel XHMMHUYECKHMX Mpou3BOIACTB. KOppo3smOHHOCTONKHE
METaJIJINYECKUE MaTEpUaJIbl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX cOeMHEHNH. OCHOBHBIE Pa3HOBUAHOCTH
IIPOMBIIIIEHHBIX [TOJIMMEPOB U IJIaCTMAcCC.

Pe3unbl 00111€T0 Ha3HAUEHMS], CHIEIMAIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHHMSL.

Jlakokpacounsie marepuainsl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKa,
INATIEBKA.
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Kepamnueckue marepuasnsl. KOHCTpYKIMOHHAs, MHCTpyMEHTaJbHAs M TEXHUYECKas
kepamuka. Heopranuueckoe crekio. Kmaccudukamuss cTexosnl MO Ha3HAYeHUIO W 00JIacTH
npumenenus. Cutamnsl. ['padur. AcGect. CBoiicTBa 1 00JIaCTH TPUMEHEHHUS.

CmazouHble Macia, IIACTUYECKUEe CMa3Ku, TBEP/ble CMa304Hble MaTepuaiibl. CMa304HO-
OXJIAXKJAIOLINE KUIKOCTH.

JlpeBecHble MaTepHabl.

Komnozurmmonnsie marepuansl (KM). OOmass XapakTepUCTUKa KOMITO3UIIHOHHBIX
MarepuasioB.  [ucnepcHo-ynpouennbie KM, crnoucteie KM,  Bosoknucteie KM.
Komno3unuoHnHele Marepuajibl Ha METAUIMYECKOM M Hemerauinueckoil ocHoBe. CAII
(crieyeHHBIE AIFOMUHHEBbBIE TOPOIIKH). KepaMuueckrne KOMIO3UIIMOHHBIE MAaTEPUAJIbL.

7. 9KOHOMUYECKH 00O0CHOBAaHHBIN BEIOOP MaTEPHUAIOB JIJIsl KOHKPETHBIX IEJICH.

Bb160p KOHCTPYKIIMOHHBIX MaTE€pHAalIOB Ui dHEPropecypcocoOeperarommux mporu3BoCTB
U TepepaboTKM IUTaCTMAcC. OKOJOTHYECKHE, HJHEPro- M pecypcocOeperaronme acneKThl
MaTepuaIoBEICHUS U 3aIlIUThI METAJUIOB OT KOPPO3HUHU.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHbIx B akanem.

Bupl yaeOHOM paboThI CIIMHUIIAX qacax
OO01asi TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlextuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocrosiTtesbnas pa6ora (CP): 1,7 60
Pedepar 0,6 20
KonTtakTHas camocrositenpHast paborta 11 0,2
CamocTosATeNbHOE U3YYEeHUE Pa3/IeoB AUCHUILUINHBI ’ 39,8
Bua koHTpoJIs: 3a4eT / IK3aMeH 3a4er

B 3aueTHBIX B actp.

Bunaer yue6HOM paboThI eANHULAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y1eOHOMY ILIAHY 3 81
AyIUTOPHBIE 3aHSITHSI: 1,3 36
Jlexumu (Jlek) 0,9 24
[Tpaktuueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHast camoctosTenbHas pabora 11 0,15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/Ie€]I0B JUCIUILINHEI ’ 29,85
Buj koHTpoJs: 3a4eT / IK3aMeH 3ayer

AHHOTanus padoveil NporpaMmsl IUCHUIIMHBI «MHCTPpYyMeHTAIbHbIE METObI
XMMHYECKOT0 aHAJIN3a JIJIsl SHeprocoeperammx xumuyeckux npoussojacrs» (b1.B.0/1.8)

1.Meqau u 3aga4u AUCUMILINHBI

Lenp AucUMIIUHBL: MPUOOpPETeHHE OO0YYArOIIMMHCS 3HAHUW IO OCHOBHBIM TPYIIIaM
METOAOB XHMHUYECKOI'O aHaJln3a, Hauboiee IMAPOKO MPUMCHACMBIX B MPOMBIIIICHHOCTU H
HCCIIEIOBATENLCKOM paboTe, a TakKe KOMITETEHINI, He0OOXOUMBIX XUMHUKAaM-TEXHOJIOTaM BCEX
CHeHHaHBHOCTeﬁ JJI pECIICHU KOHKPETHRIX 3alad XUMHUYCCKOr'o aHajin3a.

2. B pe3yabrare wu3yYeHHs] JAUCHUIUIMHBI O0y4Yyawlnuiics MO MporpamMme
0akaJjlaBpUaTa J10JIKeH:

OBJIAJIETh CIAEAYIOIIMMH KOMIIETEHUUSIMHU:
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CIOCOOHOCTBIO TPUMEHSATh COBPEMEHHBIE METOJbl HCCIIEAOBAHHS TEXHOJIOTHYECKUX
MPOLIECCOB W MNPHUPOJAHBIX CpPEN, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAY4HO-
uccienoBareiabekoit padore (I1K-14);

CIIOCOOHOCTBIO  IIAHUPOBATh  DKCHEPUMEHTAIbHBIE  HCCIENOBAaHUS,  IOJYy4arh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3yinbraThl ([1K-15);

3namop:

— TeopeTuYecKue OCHOBBI MeTOZ0B UMXA;

- Mpo1ecchl POPMUPOBAHUS AHATUTHIECKOTO CUTHAJIA B pasnuuHbix UMXA;

— paccMOTpEHHE MPUHIIMIIOB U3MEPEHHUI B CTaHAAPTHBIX TPUOOpax;

— ocHOBBI MeTposioruu UMXA B cooTBercTBUHM ¢ pekomeHanusmu MIOITAK.—

Ymemos:

- IPUMEHSATH PUOOPETEHHBIE TEOPETUYECKUE 3HAHUS U TPAKTUUYECKHE HABBIKU B MIPO-

(beccroHaTbHON AEATEIBHOCTH /ISl PEIIEHUS] KOHKPETHBIX XUMHUKO-aHAIUTHYECKUX 3a-

Aaq;

Bnaoemw:

- metoaoJiorueit UMXA, mupoKko UCIOIb3yeMbIX B COBPEMEHHOM aHATMTUYECKOM MpaK-

THUKE;

- CHCTEMOIi BbIOOpa METO/1a KaUeCTBEHHOTO U KOJMUYECTBEHHOTO XUMUYECKOT0 aHAIN3a;

- OLICHKO} BO3MOYKHOCTEN METO/1a aHAIU3a;

- OCHOBHBIMU CIIOCO0aMU METPOJIOTMUECKOI 00pabOTKH pe3ylbTaTOB KOJINYECTBEHHOTO

XUMHUYECKOI0 aHaJIn3a.

3. KpaTtkoe copep:xaHue JUCHHILIAHBI

Oobmas xapakrepuctuka MMXA. OcHOBHbIE HWCTOYHHUKH IOTPEHIHOCTEN pe3ysibTaToB
aHanM3a M crnocoObl ux oneHku. OleHka npeaena oOHAPYKEHHs C UCMOJIb30BaHUEM (POpMyIIbI
Kaiizepa n crangapTHOro OTKJIOHEHHS MUHHUMAalIbHOro Jerekrtupyemoro curhaia no MIOITAK.
JluHeiHbIN AUana3oH onpeaenseMbix KoHIeHTpanuii. CtanaapTHble 00pa3sl coctaBa. OCHOBHBIC
AQHAIUTUKOMETPOJIOTMUECKUE XapaKTEPUCTUKU METOJIOB M PE3yJbTaTOB aHAJIU3a, CIIOCOOBI MX
OLICHKHU: TpeAen OOHapyXeHUs, KO3(POUIUMEHT YyBCTBUTEIHHOCTH, TPAHMIIBI JHANa30HOB
OIpeeAEMbIX COAEPKAHUM, CEIIEKTUBHOCTD, IPELIU3MOHHOCTb, IIPABUIILHOCTD, KCIPECCHOCTb.
Mertonasl mpo600TOOpa, pa3ieneHuss U KOHIIEHTPUPOBAHUS BEILIECTB.

Metononorus UMXA. IIpreMbl KONMYECTBEHHBIX U3MEPEHUN (METOJI I'paJynpOBOYHON
3aBHCHUMOCTH,. BHEIIHETO U BHYTPEHHEro CTaHAapTa, MeToja [00aBOK). AHaTUTHYECKHE WU
METPOJIOTMUECKHUE XapaKTEPUCTUKU Pa3IUYHbIX HHCTPYMEHTAJIbHbIX MeToA0B. [loHsTHE 00
aTTecToBaHHOW Metoquke. IIpoOGneMsl BbIOOpa Merona aHanuza. OOOOILIECHHBIE CBEIEHHS O
I'OCT P UCO 5725 (2002).

OOmiast ~ xapakTepUCTHKa  CIEKTpPaJbHBIX  MeTOJOB  aHanuza. Kiaccudukanus
CHEKTpaJIbHbIX METO/A0B aHanu3a. [lonydyeHne XuUMUKO-aHAIUTUYECKOW HMH(OpMalUKU MpU
B3aMMOJECHCTBUM 3JIEKTPOMAarHUTHOIO M3JIyYE€HHs C BEIIECTBOM. ATOMHAs M MOJIEKYJsSpHas
cnekTpockonus. AOCOpOIMOHHbBIE U SMUCCHOHHBIE METO bl aHAIH3A.

ATOMHO-DMHMCCHOHHBIA CIIEKTPaJbHBIA aHaIM3. TEOpEeTHYECKHE OCHOBBI aTOMHO-
AMHUCCHOHHOTO CIIEKTpalbHOr0 aHanu3a. VcTouHuku Bo3OykaeHus crekTpoB. KauecTBeHHas
XapaKTEpUCTHKA AHAJIUTHYECKOrO CUTHaja. VIHTEHCHMBHOCTH CHEKTPAJIBHBIX JIMHUN Kak Mepa
coJlepkaHusi neMeHTa B mnpoOe. DaxkTopel, BIUAIONME HAa HHTEHCHBHOCTbH CHEKTPAJbHBIX
auHui.  CrnekTpasibHble NPUOOPBI U CIOCOOBI  PEruCTpalld  CIEKTpa. paciiuppoBKa
HSMHUCCHOHHBIX CHEKTPOB U UACHTU(PHUKAIMS JJIEMEHTOB 10 UX CIIEKTpaM. ATOMHO-3MHCCUOHHBIN
aQHAIN3 C MHAYKTHBHO CBA3aHHOM Iuta3moil. KonnuyecTBeHHBIN aHaIn3. ATOMHO-IMUCCHOHHAs
doromeTpus nuameHu. ['a30Bble MIaMeHa Kak BHJIbl HU3KOTEMIIepaTypHO mia3Mbl. biok-cxema
IIaMeHHOro ¢goroMerpa. Bo3aMoXXKHOCTH MeTo/a M ero orpaHuYeHHsl. AHMOHHBIA U KaTHOHHBIN
s dexTer. O6macTu MpUMEHEHUS.

AToMHO-abcopOIoHHast ~ cnekTpomerpus. OOmas  xapakTepucTHKa MeToja U
AHAIUTHUYECKOro curHaia. [lornomienne aneKTpoMariuTHOTO U3JIy4€HHs CBOOOHBIMU aTOMaMHU.
bnok-cxema npubopa. Mcrounukn MoHOXpomaTthdeckoro usiydeHus. CrocoObl aTOMHU3AIMH
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npoObl. CpaBHEHUE aHATUTUYECKHX XapaKTEPUCTHK METOJOB aTOMHOI abcopOLMM M aTOMHOMN
SMHUCCHH.

AHanuThueckas MOJIEKYJISIpHas CHEKTPOCKONUsA. MeToabl ONTHYECKOH MOJIEKYJISPHOU
CIIEKTPOCKOINU. XapaKTEPUCTUKA aHATUTUYECKOTO cUurHaina. [lornouenne 31eKTpoMarHuTHOTO
U3ITyYEHUS] MOJIEKYJIaMM. DJEKTPOHHBIE MEPEXOAbl U CIEKTPHI MOIJIOUIEHHUS] MOJIEKYJN. 3aKOH
byrepa-Jlam6epra-bepa. Momspusiii koadduruent norsiomenus. CekTpopoToMEeTpUIECKUN 1
doromerpuueckuii ananu3. ONTUMHU3ALMUS YCIOBUNA aHATUTUYECKUX orpeesneHuil. OTKIOHeHUs
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa it CieKTpo- U POTOMETPUIECKUX U3MEPECHHA.
To4yHOCTH pe3ynbTaToB (poTOMETpUUYecKnX onpeaeneHuid. luddepenunansaas ¢GoToMeTpus.
MeTtob1 crieKTpo(pOTOMETPHUUECKOTO TUTPOBAHUSI.

dnyopumerpudeckuii ananus. [Ipupoma aHAIUTUYECKOTO CHUTHAIA (PIIyOpPECHCHIMH U
dochopecuennnu. KBaHTOBBIN U SHepreTHdeckuil BbIXOHAbl. MakTOpbl, BIUSIOLIME Ha
UHTCHCUBHOCTh  (pimyopecuenimu.  TemmepaTypHoe W KOHIEHTPAIMOHHOE  TYIICHUE
dyopecueHIIMN. 3epKanbHAas CUMMETPHS CIEKTPOB IMOTJIOLIEHUS M HCIyCKaHUs (IIPaBHIIO
JlepmmHa). 3akoH BaBuioBa. Cxema ¢uryopuMeTpUyYecKUX H3MepeHHid. BriOop nmepBuyHOTO U
BTOPUYHOTO CBETOGMIBTPOB. [ pagynpoBoyHast 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIU3.

TypOunumerpudeckuii W HepEIOMETPUUECKHI METOIbl aHanu3a. PaccesHue cBeTa
JUCIIepCHBIMM  cucTeMaMu. CBsA3b  ONTHMYECKOM IJIOTHOCTH JMCIEPCHOM CHUCTEMBI C
KOHIIGHTpaluei onpenensemoro BemecTBa. Koaddunuent myrnoctu cucteMsl. TeopeTrnueckue
OCHOBBI TypOuguMeTpuu U HepenomeTpun. YpaBHenue Pases. CpaBHUTENbHAS XapaKTePUCTHKA
AHAJTMTHYECKUX CUTHAJIOB B TypOuamMerpuu u Hedenomerpun. TpeOoBaHus, NpeabsBiIsieMble K
HCIIOJIb3YEMbIM AHAIMTUYECKUM PEAKIIUSIM.

OO0mmas XxapakTeprCTUKA IJICKTPOXMMHUYECKUX METOJOB aHAlM3a U MX KIACCHU(UKAIIUS.
Knaccudukanus >71eKTpoOB B INEKTPOXMMHUYECKUX MeTonax aHanuza. [lomspuszyembie u
HENoJISIpU3yeMble 3JIeKTpobl. Mcrosib3yeMble XUMUYECKHE M DJIEKTPOXMMHUYECKHE PEaKIIUU,
TpeOoBaHUs, MPEAbIBIAEMbIC K 3TUM peakiusaM. Bo3moxuoctu OXMA.

Kongykromerpus u KOHAYKTOMETpUueckoe TuTpoBaHue. OOmas XapaKTepuCTHKa
MEeTO/Ma. AHAJIUTUYECKUH CUTHAI B KOHAYKTOMETPUHU. YeiabHasi M  HSKBUBAJCHTHAas
3JIEKTPOIIPOBOJIHOCTE  PACTBOPOB  DBJIEKTPOIUTOB. [TogBM>KHOCTL ~ MOHOB. [Tpamas
KOHAYKTOMETpUS M KOHIOYKTOMeTpuueckoe TuTpoBaHue. Kpusble tuTpoBanusa. @DakxTopsl,
BIMSIOUIME HA BHUJ KpUBBIX THUTpoBaHus. [IpuHIMNUanbHAs cXeMma YCTAHOBKU  JUIS
KOHAYKTOMETPUYECKUX H3MEPEHUM, MCIOIb3yeMbIE DJJIEKTpoJbl. Bo3MmoxHOCTHM MeTona.
IIpumeps! onpenenenuii. BeicokouacTtoTHoe TUTpOBaHKHE. Bo3MoKHOCTH MeTOAA.

[loTeHuMOMETPHA ¥ NMOTEHIMOMETPUUECKOE TUTpOBaHUE. VIHOMKATOpHBIE AIIEKTPOIBI U
ANEKTpOAbl cpaBHeHUs. [loTeHIMan »JeKTpojla KaKk aHAJIUTUYECKUW curHaia. HMoHomertpus.
JlonHaHOBckuit W 1uddy3uoHHBIH noTeHIManbl. Knaccudukanus  HOHOCENEKTUBHBIX
ANEKTPOI0B. YpaBHeHHe Hukonbckoro-OizeHMana. MeToIbl KOTHMYECTBEHHBIX OMpPEIeIeHUN 1
ycnoBus ux npumenenus. [lpsamas norenunomerpus (pH-merpus, noHometpus). BosmoxHoCTH
MeToqa. Meronbl TuTpoBanus. O6paboTKa KPUBBIX MOTEHIIMOMETPUYECKOIO TUTPOBAHUSI.

Bonbramnepomerpudeckue MeTtozisl aHanmuza. Kiaccuueckas momsporpacdus. Ilomspo-
rpamMMbl. MHTepriperanus noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKU. YpaBHEHHE
nonsiporpaduueckoit  BomHbl  ['eiipoBckoro-MnbpkoBuua.  [loTeHIManm  MOMYBOJHBI  Kak
KaueCTBEHHas  XapaKTepUCTHKa AHAJIWTUYECKOro CHUrHaja. Bpibop M Ha3HaueHue
nojsporpadguueckoro ¢ona. Ilpenenvuplii U Y3HOHHBIH TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIWTUYECKOrO0 CUTHaJla. AmmepomeTpuyeckoe TutpoBaHue. OO1mas
XapakTepUCTHKa METOJa M AHAIUTHYECKOro CHUTHaia. BpIOOp yCIIOBHII aMIepoMeTpHyYecKuX
u3Mmepenuil. [IpuHIMnuanpHas cxeMa aMnepoMeTpuYeckoro TUTpoBaHus. KpuBble TUTpOBaHUS.
[TprMepsl MPaKTUYECKOTO UCIIOJIBb30BaHUs METO/IA.

Kynonomerpruecknii MeTo aHaIn3a

Knaccudpukanus  MetofoB  kyinoHoMmeTpuu. KosinmdecTBO — sneKTpuyecTBa — Kak
aHanuTUyeckui curHai. [Ipsmas KyJgoHOMETpUs M KYJIOHOMETpHYECKoe THTpoBaHHe. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAUYEHHONO  HA  JJIEKTPOXUMUYECKYI0  PEAKLHUIO.
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Kynonomerpuueckoe tutpoBanue. BpiOop Toka osnekrponusa. [IpuHnmnuampHas cxema
YCTAaHOBKHM Il KYJIOHOMETPHUYECKOro THUTpoBaHHA. [IpakTudeckoe NIPUMEHEHHE METOMA.
DnexkTporpaBuMeTpudeckuil ananu3. OOmas XapaKTepUCTHKAa METOJa W aHAJUTUYECKOTrO
CUTHAJIA.

OOmiast XapakTepuUCTHKa XpoMaTorpaduuecKux METOAO0B. TeopeTndyeckue OCHOBBI
xpomarorpaduuyeckux mMeronoB. Xpomarorpamma. [lapamerps! yaepxuBanus. KadectBeHHas u
KOJINYECTBEHHAS] XAPaKTEPUCTUKH AHATUTHUYECKOTO CHTHAJa B KOJOHOYHOH Xpomarorpadmuu.
DU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpagpuyeckoro mnpouecca. Knaccudukanus meTronoB
Xpomarorpaduu MO arperaTHoMy COCTOSIHHIO (a3, M0 MEXaHU3My pa3leleHHus U Ccrnocoly
opopmuenus mnporecca. CreneHb pa3feineHUs U KpuTepuill celeKTHUBHOCTU. Kpurepuit
pasnenenus. OnTUMH3anUs TPOIECCOB  pasfeneHus cMecedl BemectB.  Koaddumument
pactipenenenusi. OcHOBHOe ypaBHeHUe Xxpomatorpapuu. Cs3b (POpMbI BBIXOAHON KpPHBOH ¢
U30TEPMOM  paclpenesieHusi B KOJOHOYHOW xpomarorpaduu. BricoTa, 5SKBHBaleHTHas
TeopeTnueckoi Tapenke. Kuaernueckas Teopus xpomarorpaduu. YpaBaenune Ban-Jleemrepa.

I"azoxunkoctHas xpomartorpagus. OOmas xapakrepucTiuka merona. llpuHnmnuanbHas
cxema ra3oBoro xpomarorpada. YcTpoiicTBo U Ha3HadeHHE y3710B Xxpomarorpada. TpeOoBanus,
NpeIbABIIsiEeMble K HEMOABIKHOW M MOABMXHOM (azam. Jlerekropel. MeToabl uneHTH(GUKAINN
BEIIECTB B Ia30BOi xpomarorpaduu. VMaeHTUUKaAMs KOMIOHEHTOB pa3/ieisieMbIX cMecel ¢
MIOMOIIBIO JIOTApU(MHUUECKUX HHJICKCOB yaepkuBaHUs. CrocoObl KOJMUYECTBEHHOTO aHAIM3a.
[TprMepbl MPaKTUUECKOTO UCTIONIb30BaHUS ra30BOM XpoMaTorpadum.

Kunkocraas xpomarorpadus. Knaccudukanuss MeTomoB KHIKOCTHON Xpomarorpaduu.
Ocobennoctn  BOXX. IlpunnunuanbHas cxemMa KHUJAKOCTHOro xpomarorpada. Tumbl
nerektopoB B BOXX. Kunkocraoanacopounonnas BOXX. HopmansHo-(ha30BbIi 1 oOparieHo-
(a30BbIi BapuaHThl: COPOEHTHI, IFOCHTHI, pa3zesseMble BeuiecTBa. Y paBHeHrne Hokca. Metoabl
uIeHTU(UKAIIMK BEIIECTB U KonuuecTBeHHoro ananu3za B BOXKX. [lpumepsl mpakTuyeckoro
ucnonb3oBanus BDOXKX. PacnpenenurenbHas Oymaxksas Xxpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEpUCTHKU aHaJuTHYecKoro curHana. OOnactb npumeHeHus. ['einb-
xpomarorpadusa. IlonBuxHas u HenojBwkHas ¢a3pl. OOllee ypaBHEHHE, OIUCHIBAIOLIEE
nporiecc renb-xpomatorpaduu. BosmoxHocTH renb-xpomarorpaduu. [IpuMeps! mpakTHYECKOTO
ucnonb3oBaHus. MonooOMeHHass u noHHas xpomarorpadus. TpeGoBaHus, MpenbsBiIseMble K
peakuusM HOHHOro oOmeHa. OcobGeHHocTH HOHOOOMEHHON Xpomarorpapuu. KouctanTa
HoHHOro obmeHa. M3orepmbl noHHOro oOmeHa. Karnonutel u aHuoHuThl. Koadduimenr
cesniektuBHOCTU. MoHHas xpomaTtorpadus. bnok-cxema nonHoro xpomarorpaga. Paznensromue
Y KOMIICHCALIUOHHBIE KOJIOHKHA. AHAJINTUYECKUE BO3MOXKHOCTU METO/A.

ABTOMaTHYECKM M aBTOMATU3UPOBAaHHBIA aHanu3. /Jlpyrue MeToAbl aHaiIu3a.
JluckpeTHble aBTOMaTU4YeCKHe aHanu3artopel. [IpuHumn nelictBus. HenpepsIBHBIM IPOTOYHBIM
QHAIN3 W [POTOYHO-UHXKEKUIMOHHBbIM aHanu3. [loHstue 00 aHaiuTHYecKOW Macc-
cnexkrpoMeTpud. CyIIHOCTh METOAA. AHAIN3 OPraHUYECKUX BEIECTB. DJIIEMEHTHBINA aHAJIN3.

4. O0beM y4eOHOH JUCHHUILINHBI

o B 3aueTHBIX B akanem.
Bunsl yueOHoI paboThI
SIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IJIAHY 3 1108
Konrakthas pa6ora (KP): 1,3 48
Jlextuu (JIek) 0,4 16
Jlaboparopueie 3ausaTus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMOCTOSTEIbHOE U3YUCHUE PA3JICIIOB JIUCITUTUIHHBI 17 59,8
KonTtakTHas camocrosiTenbHast pabora ’ 0,2
3aver ¢
Buj koHTpoJIsi: 3a4eT / IK3aMeH - .
OLIEHK O
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. B 3auernsix | B actpoHOoM.
Bupl yueOHO# paboTh
eIMHUIIAX yacax
OO01masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILJIAHY 3 108
Konrakthas patdora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
Jlaboparopusie 3anstus (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 17 44 .85
KonTaktHas camocrositenbHas paboTa ’ 0,15
3auer ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH - .
OIIEHKOH

AHHOTANMsA padoyeii MPOrpaMMbl IUCHHUILIHHBI «MoaeTMpoBaHHe XUMHKO-
TEXHOJIOTHYECKHX MPOLECCOB B IHEPTOPECYPCOCcHeperarommx XuMAIECKHX
npousBoacTeax» (b1.B.0/1.9)

1.0enp aMCOMIUIMHBI: TIONy4YEHUE CTyJAEHTaMU-0akalaBpaMud 3HAHHM B 00J1acTu
KOMIIBIOTEPHOTO MOJICTHPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX MPOILECCOB C MPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIBbIOTepHON Maremaruku, B yacTHocTH MATLAB u VBA, a Taxxke
npUOOpeTeHNe HMHU MPAKTUYECKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJTHOBPEMEHHBIM PEUICHHEM 33/1a4 CTPYKTYPHOU U IMapaMeTpUIecKOi HIeHTH(PHUKALINH.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMICA 1O Mporpamme
0akajiaBpuaTa J10JI/KeH:
o0sagaTh ciaenywuumu npogeccuonanabubiMu (IIK) komnereHuusiMu:

- CIIOCOOHOCTBIO aHATM3UPOBATH TEXHOJOTMYECKUH Mporiecc Kak 00bekT ynpasienus (I1K-9);
- CIIOCOOHOCTBIO CHCTEMAaTH3MPOBAaTh W 0000mars uHGOpMANHMIO 1O (OPMHPOBAHUIO U
UCIIOJIb30BaHUI0 pecypcoB npeanpusitus ([TK-12);
- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO WH(OPMAIIHIO, aHAIU3UPOBATh OTEYECTBEHHBIN U
3apyOexKHbI ONbIT O TemaTuke uccnenoBanuii ([TK-13);
- CIIOCOOHOCTBIO TIPUMEHATH COBPEMEHHBIE METOJIbI  MCCIENOBAaHHS  TEXHOJIOTHYECKHX
OpPOIIECCOB M MPUPOJHBIX CpEJ, HCIOIb30BATh KOMIIBIOTEPHBIE CpEICTBA B HAay4YHO-
uccienosarenabekoit padore (ITK-14);
- CIIOCOOHOCTBIO IUTaHUPOBATh 9KCIIEPUMEHTAIbHBIC WCCIICTOBAHMSI, MOJTy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([TK-15);
- CIIOCOOHOCTBIO MOJIEIIMPOBATh SHEPrO-U pecypcocOeperaroiye mporecchl B MPOMBIIUIEHHOCTH
(TIK-16);

B pe3ysabTare ocBOeHUS] JUCHUILINHBI CTYIEHT-0aKAJABP /10JI:KEH:

3namo

- METOJbl TOCTPOCHHUS HMIMPUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U (DU3HKO-
XUMHYECKHX (TEOPETHUECKHX ) MOJICIeH XUMUKO-TEXHOJIOTHIECKHUX TTPOIIECCOB;

- MeToAbl UACHTU(PHUKAIIMN MAaTEeMAaTUYECKUX OMUCAHHKA TEXHOJOTUYECKHX IMPOIIECCOB HA
OCHOBE IKCIIEPUMEHTAIHHBIX JAHHBIX;

- METOJIbl ONTHUMH3AIMKA XUMHKO-TEXHOJOTHUECKHUX TIPOLECCOB C TMPUMEHEHUEM
IMITUPUYECKUX W/WIN HU3NKO-XUMHUECKUX MOJIEIICH;

Ymemo

- TPUMCHITh HW3BECTHBIC METOJbI BBIYHCIUTCIIEHON MaTeMaTHKA W MaTeMaTHYeCKON
CTAaTHCTUKH JUIsl PEIIeHHs KOHKPETHBIX 3a7ad pacyera, MOJACIHPOBAHUS, HICHTU(DUKALUUA U
ONTUMU3AIMH TIPU HCCIIEIOBAHNUHU, MPOCKTUPOBAHNH W YIPABICHUU TPOIECCAMH XMMHUYECKOH
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TEXHOJIOTMHM, a TakXX€ YMETb MWCIOJb30BaTh B CBOEW MPAKTUYECKOM JESITEIbHOCTU IJIs
JOCTH>KEHMS 3THX LIE€JIeH N3BECTHBIC MTAKEThI TPUKIIAIHBIX TPOTPaMM.

Bnaoemp

- METOJAaMM MAaTE€MaTH4YEeCKOW CTAaTUCTHKU i1 00pabOTKU pe3yNbTaTOB AaKTHUBHBIX U
MACCHUBHBIX SKCIEPUMEHTOB, a TAK)KE METOJIaMH BBIYMCIUTEIHHON MaTEeMaTUKU I pa3pabOTKH
U pealin3allii Ha KOMITbIOTepax aJlfOPUTMOB MOJECIUPOBAHUS, UICHTU(DUKALNN U ONTUMHU3AUU
XUMHUKO-TEXHOJOTUYECKUX IIPOLIECCOB;

3. Kpartkoe cogep:xaHue JTUCUMILIMHbBI

3. KpaTkoe coep:kaHue JMCHUIINHBI:

3.1. OcHOBHBIE TPUHIMUIIBI KOMIIBIOTEPHOI'O MOAEIUPOBAHUSA XUMUKO-TEXHOIOTUYECKUX
nporeccoB (XTII). Maremarnueckue IMIUPUISCKUE M MaTeMaTUYEeCKHe (PU3UKO-XMMHUYECKUE
MOJEIM M KOMIIBIOTEPHOE MOJeIupoBaHue. JleTepMHUHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemaTtuueckue Mozenu. [IpumeneHre METoA0I0rMM CUCTEMHOIO aHaIM3a i pellieHus 3aaa4
MozaenupoBaHusa. [IpuMeHeHHe TpUHIUIA «UEPHOTO SIIHMKa» MpPH  MaTEeMaTUYECKOM
MOJICIIMPOBAaHUH. ABTOMATH3MPOBAHHBIE CUCTEMBI MPUKIAAHON nHpopmaTtuku. Mepapxuueckas
CTPYKTypa XHMHUYECKHX MPOM3BOJACTB M HX MaTeMaTuyeckux mozenen. [Ipumenenue
KOMIIBIOTEPHBIX MOJEJIed XUMHYECKHX IPOLECCOB JJs aHalu3a, ONTUMHU3alUMU U CHHTE3a
XUMHUKO-TEXHOJIOTHUECKUX CHUCTEM. (OCHOBHBIE MPUEMbl MAaTEMaTUYECKOIO0 MOJEIUPOBAHUS:
AMIUPUYECKUHN, CTPYKTYPHBIA ((PU3UKO-XUMHUECKUI) U KOMOWHHUPOBAHHBIN (TEOPETUUECKHUIN).
[TocTpoeHne craTuueckux M AMHAMUYECKUX Mojenel. Pemenne npsmeix 3aaad. [IpoexkTHbId u
MOBEPOYHBIHN (OLIEHOYHBIN) pacueT mporeccoB. Pemenue oOpatHbix 3anad. [lapamerpudeckas u
CTPYKTypHasi HJIEHTU(UKALNUA MaTeMaTUYeCKUX MojeJeil. YCTaHOBJEHHE aJIeKBaTHOCTHU
MaTemMaTuyeckux  Mojeneil. Crparerus INpOBENEHUS  pacueTHBIX  HMCCIEAOBAHUW U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS PEATIbHBIX IPOLECCOB.

3.2.IlocTpoeHune SMIUPUUECKUX MOJIEIIEH:

e dopMynMpoBKa 3aJaud aNlpOKCHUMALMK JAHHBIX JJI ONUCAHMUS JKCIIEPUMEHTAIbHBIX
3aBUCHUMOCTEM M TOJIY4YEHHMsS SMIIMPUYECKHX MOJENEH INpoleccoB. Buabl kpurepues
anmpokcuManui. Kpurepuii Merona HauMMeHbIIMX — KBajparoB. PemeHue 3amaum
annpoKCHMAallUU JUIsl HEINMHEWHBIX M JMHEWHBIX IO IapaMeTpaM Mojened. MarpuuHas
(dbopMynupoBKa 3a7jauy aNMpoKCUMalMi. AHAIUTUYECKUN U aIrTOPUTMUYECKUI TTOIX OB
JUISL PEIIEHUs 3aJaud allpOKCUMALUM U1 JIMHEWHBIX W JMHEAPU30BAHHBIX MOZEIEH
METO/I0M HaWMEHBIINX KBAJAPATOB;

® 33aKOH HOPMAJIBHOTO pAacCHpelNeleHHUsl Ul BEKTOPHBIX CIy4alHBIX  BEJIWYMHBI U
ONpPENIETICHUE UX YHUCIOBBIX XAPAKTEPUCTUK. MaTreMaTnyeckoe OKUIAHUE U JTUCIEPCHUS
JUIS. BEKTOPHBIX CIIY4alHBIX BEJIWYMH. J[UCIEPCHOHHBIN W KOPPEISALUOHHBIA AHAIINS.
IlonsTa nuMcnepcHd BOCHPOM3BOAMMOCTA M AJCKBATHOCTH, A TakKK€ OCTATOYHOU
mucnepeun. OmnpeneneHre BEIOOPOUYHBIX KOG (UIMEHTOB KOPpesiMU U KodhdulineHTa
MHOKECTBEHHOU Koppemsiiuuu. CTaTUCTHUUECKUH TMOAXOA K OINPEAeTCHHI0 OUIMOOK U
MIOTPEUIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUYKaX H3MEPECHMUII;

® PErpecCHOHHBIM U KOPPEIALMOHHBIM aHAIU3 U IIOCTPOCHUS DMIIMPUYECKUX MOJEIEN
Ha OCHOBE JIaHHBIX MACCUBHOTO KcnepuMenTa. [IoHATHS QyHKIIMN OTKIMKA U (PaKTOPOB.
OCHOBHBIE JIONYIIEHHSI PETPECCMOHHOTO M KOPPEISLMOHHOIrO aHanmusza. Kpurepun
MPOBEPKU OAHOPOTHOCTU aucnepcuid. BoiOop BHIa ypaBHEHUN perpeccuu, a TaKxke
onpezaeneHue Kod(p(GUIUEHTOB PpErpeccud M MX 3HAYUMOCTH C HCIOJIb30BaHHEM
kputepus Crbrogenta. Ilpoueaypa HCKIIOYEHHS HE3HAUYMMBIX KO3 (GUIUEHTOB
perpeccun. OmpezneneHne aneKBaTHOCTH PETPECCHOHHBIX MOJENEH C  IOMOIIBIO
kputepus Puniepa;

® OCHOBHBIE MOJOXEHHUSI TEOPUU TUTAHUPOBAHUS dKcriepuMeHTOB (I): moIHbBIN (pakTOpHBI
skcniepumenT (IIPI) u oOpaboTka ero pe3ynpraToB. ONTUMAalbHBIE CBOWCTBA MATpPHULIBI
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MJIAHUPOBAHUS M CBOMCTBO OpTOroHanbHOCTH. OmnpeneneHue Ko3hOUIMEHTOB MOJIENEH,
WX 3HAYUMOCTH ¥ TIPOBEpKAa aJeKBAaTHOCTH YypaBHEHHS perpeccuu. (CBOHCTBO
pOTaTabeNIbHOCTH TMOJHOTO (PAKTOPHOTO HKCIIEPUMEHTA;

OCHOBHBIC TIOJIOKEHUSI TEOpUM IIaHUpoBaHUs dkcriepuMeHTOB (II): opToroHanbHBIMA
neHTpanbHbld KoMmmo3uruonHbld ToiaH (OLIKII) skcmepumeHTOB M 00paboTKa e€ro
pe3yibraroB. O0ecriedeHne OPTOroHAILHOCTH MATPHIIBI IUIAHKPOBAHUS U ONPECIICHIE
BEJIMYKMHBI 3BE3HOTO IUieya. OnpeeneHrne KodPPUIIMEHTOB MOJIENN, HX 3HAYUMOCTH U
OIICHKA aJICKBATHOCTU YPaBHEHUs perpeccuu. PacueTHOE BBIYHCICHUE KOOPAMHAT TOUYKH
onTUMyMa (IKCTpeMyMa);

ONTUMU3AIMS IKCIIEPUMECHTAIBHBIX HCCICAOBAaHUA C TpPUMEHEHHEM MeToaa bokca-
Bunbcona. OCHOBHBIE MOAXOJIBI K ONTHMH3AIMU IKCIEPUMEHTAIBHBIX HCCIICIOBAHHIA.
DKCIIepUMEHTAITbHO-CTATUCTHYECKHI  MeToA. CTpaTerusi JIBHKCHHS K ONTHMYMY
neneBoi pyHKIY (QYHKIIMKA OTKIIMKA) TPAJUCHTHBIM METOOM. Kputepuu nocTnxkeHus
«TIOYTH CTAlIMOHAPHOM 00JIACTH» M METOJIbI YTOYHCHUS MOJIOKECHHS ONITUMAIBHOW TOYKH
B (haKTOPHOM TPOCTPAHCTBE.

3.3. [ToctpocHme HPU3NKO-XUMUIESCKIX MOJICTICH:

JTalbl MaTeMaTH4eCKOro MozennpoBaHus. @DopMynupoBKa TUIOTE3, IOCTPOEHUE
MaTeMaTHYeCKOro OIMCaHMs, pa3padoTKa MOJAEIMPYIOLIEro ajJropuTMa, IpoBepKa
aJIeKBaTHOCTU MOJIENM U HMJAECHTU(UKALKA UX [apaMEeTPOB, PACUETHBIE HCCIIECIOBAHUS
(BBIYMCIIUTENBHBIM SKCIEPUMEHT);

COCTaBJICHUE CHUCTEM YpaBHEHHWI MaTeMaTH4YeCKOTrO OMMCAHMS MPOLECCOB U pazpaboTka
(BbIOOpP) aNrOpUTMOB  UX pelieHHs. BiIOYHbBI HDPUHIUI MOCTPOCHMSI CTPYKTYPHBIX
MaTeMaTHdeckux wmojeneid. (OOOOIICHHOE OINMCaHWe JBIDKEHUS TIOTOKOB (a3 B
anmaparax ¢ IIOMOIIbKO  TMAPOJMHAMHYECKMX  MOJENEH,  YYUTBIBAIOLIUX
COCpPE/IOTOUEHHBIE U PpaCIpe/Ie]ICHHbIE HCTOYHUKU BEIIECTBA M JHEPIHMM (TEIUIOTHI).
JlokalbHBIE MHTEHCHMBHOCTM HCTOYHHUKOB BEIIECTBA M TEIUIOTBI B  IIOTOKAaX,
COOTBETCTBYIOIIIME DPA3JIMYHBIM (DU3UKO-XUMHUYECKUX TmporieccaM. OCHOBHBIC THIIBI
YPaBHEHHH MAaT€MaTU4YeCKOIO0 ONMCAHUA XHMHUKO-TEXHOJIOIMYECKHX  IPOLIECCOB —
KOHEYHbIE, OOBIKHOBEHHBIE u(depeHIranbHble U AudQepeHnanbHble YpaBHEHUS B
YaCTHBIX NMPOU3BOJIHBIX;

MaTEMaTUYECKOE MOJAEIMPOBAHUE CTALIMOHAPHBIX M  JUHAMHYECKHX  PEXHMOB
TUIPABIMYECKUX IPOLECCOB B  TPyOONpPOBOJHBIX  CUCTeMaX, IJoOalbHBIE U
JEKOMIIO3UIIMIOHHBIE METO/BI PEILIEHUS CUCTEM HEJIMHEMHBIX YPAaBHEHUH, a TAaKXKE SBHbBIE
Y HESIBHBIE METO/Ibl YMCIIEHHOTO PEIICHUsI CUCTEM OOBIKHOBEHHBIX AU(PEpeHInaTbHbIX
ypaBHeHHH. CocCTaBlI€HME YPAaBHEHMM MaTeMaTH4YeCKOro OINHCaHUs  Ipolecca.
[TocTpoenne nHPOPMALIMOHHBIX MaTPULl MATEMAaTUYECKUX MOJIeNel JiIsl BbIOOpa 0011Iero
ITOpUTMa PELICHUs] — MOACIUPYIOLIETO alrOpUTMa. Peanusamnus anropuTMoB peLICHUS
HEIMHEWHBIX M OOBIKHOBEHHBIX JAM(QepeHlnanbHbIX  ypaBHeHHH. OnucaHue
crauoHapHblx pexxuMoB XTIl ¢ mpUMeEHEHHMEM CHUCTEM JIMHEMHBIX W HEIMHEHHBIX
ypaBHeHul. HTepannoHHbIE anropuTMbl pemeHus. [IpuMeHeHne MeTOIO0B IPOCTBIX
utepaimii 1 HeloroHa-Pagcona ans mnomydeHus pemenus. [Ipobiema cxoaumocTH
nporuecca pemeHus. [JIeKoMIO3UIMOHHBIM METO/I PEIIEHUs CIO0KHBIX CHCTEM KOHEYHBIX
ypaBHeHuid. [locTpoenue WH-POpPMAITMOHHOW MaTpPULBI A7 BbIOOpAa ONTHMAIBHOTO
anroputMa pemeHus 3anadd. [loHsTHE JKEeCTKOCTH cucteM auddepeHIHaTbHBIX
YPaBHEHMI U KPUTEPUH KECTKOCTH. SIBHBIE (OBICTphIE) U HESIBHBIE (MEUIEHHBIE) METO/IBI
pemeHus. Meroasl nepBoro (Meron Diiepa), BToporo ( Moau(UIHUPOBAHHBIE METOJIbI
Oilinepa) u yerBeproro nopsaka ( meron Pynre-Kyrra). Onenka TOYHOCTH METOAOB —
omnOok yceueHus. Ilepexonnple OMMOKM W OMIMOKM OKPYIJIEHUS NPU YHUCICHHOM
UHTETpUpoBaHuu nuddepeHanbHbX ypaBHeHHH. CiocoObl o0ecreyeHus: CX0AUMOCTH
pemeHuss 3anaud. lIpuMeHeHue HEABHBIX METONOB Ul PEUICHMs] >KECTKMX CHUCTEM
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muddepeHIMaTbHBIX ypaBHeHUN. OnpeneneHus mara HHTeTPUPOBAHMS UTEPAMOHHBIM
MetoaoM. MeronoB Kpanka-HukonscoHa (MeTO/ Tparmenmii),
MaTEeMaTU4eCKOe MOJCIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIayu B
IUIACTUHYATBIX U 3MEEBUKOBBIX TEIJIOOOMEHHHMKaX. MareMaTH4ecKoe OIUCaHHe
IPOIIECCOB C MPUMEHEHHEM MOJEJCH MICaIbHOTO CMELICHHUsS M BhITECHEHUs. BriOop u
rpaduyueckoe TMpencTaBiICHHE aIrOPUTMOB pelieHus. [IpuMeHeHHe CTaHAApTHBIX
METO/I0B BBIYMCIINTEIbHON MAaTEMATUKH JJISl PELLIEHMS 3a/1a4;
MaTeMaTU4eCcKoe MOJAEIIMPOBAHNE CTAlMOHAPHBIX PEKUMOB IPOILECCOB TEILIONEPEaaun
B MPSMOTOYHBIX WU IMPOTUBOTOYHBIX TPYyOUaTHIX TEIMJIOOOMEHHHKOB, PEHICHHE 3aJayu
Komm u kpaeBoil 3agaum IpU  UHTETPUPOBAHUM  CUCTEM  OOBIKHOBEHHBIX
mubdepeHIMaNbHbIX  ypaBHEHUH. MaremMatnueckoe OIKCaHUE IPOLECCOB C
MIPUMEHEHUEM MOJENEN WIICAIbHOrO BbITeCHEHUA. Pemenne 3amaun Kowmm u KpaeBou
3agaun. [IpeacraBieHue aaropuTMOB BBIYHCICHUN B BUAEC MH(POPMAIIMOHHON MaTpPUIIbI
CHUCTEMBl ~ yYpaBHEHHH MaTEeMaTHYECKOrO ONUCAaHUSI U  OJIOK-CXEM  PacCyeToB.
Marematuueckoe onucanune XTIl ¢ mnpuMmeHeHneM cHCTeM  OOBIKHOBEHHBIX
muddepeHMaIbHbpIX  ypaBHeHHH. Omnucanue OOBEKTOB C  pacHpeieiCHHBIMH B
MIPOCTpaHCTBE MapaMerpaMu. POpMyNHpOBKa HAYaJIbHBIX M KPAEBbIX YCIOBUM 3a1ay
pemenus. Yucnenuslii anroput™ l-ro nopsaka ans pewenus 3azaun Kommu. Merton
CIPUCTPENKW» JIs PELICHUS] KPaeBOH 3a/1a4H;
MaTE€MaTU4YeCKOe MOJECIMPOBAHUE CTALMOHAPHBIX PEKMMOB IIPOLIECCOB B PEAKTOPAX €
Memankoi.  OnucaHue  MUKPOKMHETHYECKMX  3aKOHOMEPHOCTEM  MpOTEKaHUs
MPOU3BOJBHBIX  CIOXKHBIX  XUMHUECKMX  peakuuid B  kuIkod  daze g
MHOTOKOMIIOHEHTHBIX cHCTeM. OrpeneneHie KIYEBbIX KOMIIOHEHTOB CIIOMXHBIX
XUMHYECKHX PEaKiuil ¢ MPUMEHEHHEM METOJ0B JHMHEMHON anreOpbl - paHrOB MaTPUIL
CTEXHOMETPUYECKHX  KOA(P(UIIMEHTOB  peakiuu. MaremaTuyeckoe  OINMCaHHe
PEaKTOPHOrO Mpoliecca ¢ PyoalKkoi A MPOU3BOIBHOM CXEMbl TPOTEKAHUS XUMHUECKON
peakuuu. BpiOop anropuTtMoB pelieHHs 3ajaud ¢ IPUMEHEHUEM HH(POPMalUMOHHON
MaTpulbl CHUCTEMbl YPAaBHEHUH MaTEMaTHYECKOTO OINUCAHHUS W IPEICTaBICHUS
JITOpUTMAa PEUIEHMSI C TOMOLIbIO OJIOK-CXEMBI pacdeTa IpoLecca;
MaTEMaTHYECKOE MOJAEINPOBAHNE HECTALIMOHAPHBIX PEXUMOB IIPOLIECCOB B PEAKTOPAX C
Memankoil. Maremarnueckass TOCTAaHOBKA 3aJadydl Uil pPEAKUUMU C MPOU3BOJIBHOU
CTEXHOMETpHUUECKON cxemoil. PopmynrpoBka 3anaun Komm — 3agaum ¢ HayaldbHBIMU
ycnoBUAMU. PasHOCTHOE mpesicTaBieHue CUCTEMbI OOBIKHOBEHHBIX UG (hepeHIINaTbHbIX
ypaBHeHu#. [Toctpoenne nHMOpPMAITMOHHONW MATPHUIIBI JIJIsl BBIOOpA aJIrOPUTMA PEIICHUS.
['paduueckoe npecTaBiIeHNEe aITOPUTMA PEIIEHUS B BUJIE OJOK-CXEMBI pacyera;
MaTeMaTUYeCKOE MOJECIIMPOBAHHE CTALMOHAPHBIX PEKUMOB B TPYyOUaTHIX PEAKTOpPax C
NOPSIMOTOYHBIM W TPOTUBOTOYHBIM JIBHJKEHHEM TeEIJIOHOCUTeNeld. MaremaTuueckas
IIOCTAaHOBKA 3a/Jauyd I pEaKkUUh C KOHKPETHOW CTEXHMOMETPHUYECKOH CXEMOM.
®opmynnpoBka 3agaun Komm — 3a1a4n ¢ Ha4aabHBIMHA YCIOBUSMHM M KPaeBOW 3aa4Ml —
3aaud C KpaeBbIMU YCIOBHMSAMHU. Pa3HOCTHOE MNpencTaBlieHHE CHCTEM OOBIKHOBEHHBIX
i depeHIManbHBIX ypaBHeHUH. [locTpoeHne MHQOpMAIMOHHBIX MaTpHI] sl BEIOOpa
QITOPUTMOB permieHus. ['papuueckoe NpeaCcTaBICHHE AJITOPUTMOB pEIIEHUS B BHUJE
0JIOK-CXEMBI pacueTa;
MaTeMaTHYeCKOe MOETUPOBAHHE HECTAIMOHAPHBIX PEKUMOB IPOLIECCOB B TPyOUaThIX
peakTopax M YMCIEHHBIE QITOPUTMbl JHUCKPETH3alMU Il PEHICHUS CUCTEM
mubdepeHIIMaTbHBIX YpaBHEHUM € YacTHBIMU MPOU3BOJHBIMU. MaremaTudeckas
IIOCTAaHOBKA 3a/Jaud i1 peakUUh C KOHKPETHOW CTEXHMOMETPHUYECKON CXEMOM.
@opMyIUpOBKa HauaJdbHBIX W IPaHUYHBIX yciaoBuil. Juddepeninmanbupie ypaBHEHUS B
YaCTHBIX TMPOMU3BOJHBIX - JIUIMITUYECKOTr0, MapabOIMYecKoro M TUNEpOOIHYECKOTO
TUIOB. ANTOPUTMBI pEHIEHHs] YpaBHEHUH Mapaloyinyeckoro Ttuma. MaremaTudeckas
MO/JI€Ib XUMUYECKOTO NMPEBPALLEHUS B M30TEPMUYECKUX YCIOBUAX ISl HECTALMOHAPHOTO
mpouecca B TpyOdaThIX ammaparax € y4eTOM IPOJOJBHOTO IEepPEeMENIMBaHusS U C
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NPUMEHEHHEM  OJHONapaMeTpHuecKo  Iu(Qy3nOHHON Moaenw Ui  ONHCAHUA
THJIPOAMHAMUYECKON 0OCTaHOBKHM B PEAKLIMOHHOM IOTOKE. AJITOPUTMBI PEIIEHUS B BUJE
CHUCTEM HEJIMHEWHBIX YpaBHEHHH, a Takke OOBIKHOBEHHBIX IU(epeHIIHATIHHBIX
YPaBHEHMI IEPBOTO U BTOPOTO HOPSIIKOB;

MaTEMaTUYECKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEXHUMOB IIPOLIECCOB HENPEPHIBHOM
MHOI'OKOMIIOHEHTHOM pekTudukanuu u abcopbuuu. MaTtemaruyeckoe ONUCaHHUe
mporecca  MHOTOKOMIIOHEHTHOM — peKTU(UKAIMM B Tapenb4yaTrol  KOJIOHHE.
MogenupoBanue (a30Boro paBHOBECHS M IpoLEcCa Maccollepelauyd Ha Tapeskax B
MHOTOKOMIIOHEHTHBIX CHUCT€MaxX. Y4YeT TeIJIOBbIX OaJlaHCOB Ha Tapeinkax IpH
MOJEJIMPOBAHUM IIpolecca B PEKTU()UKALMOHHOW KOJIOHHE. J[eKOMIO3MIMOHHBIN
QITOPUTM pacyera mpolecca peKTH(HUKAIMKA B KOJOHHOM armapaTte. MaremaTuueckoe
ONKCaHWE Ipollecca MHOIOKOMIIOHEHTHOM abcopOuuM B HAcaJOYHOW KOJIOHHE.
MopnenupoBanue mpouecca MHOTOKOMIIOHEHTHOM — Maccollepeiadd B CEKLHUAX
HACcaJOYHOM KOJIOHHBI. AJTOPUTM pellIeHHs] KpaeBOM 3ajaud il MOAEIMPOBAHUSA
nporiecca abcopOLMHU B HACAIOUHON KOJIOHHE.

3.4. OCHOBBI ONITHUMH3AIMHA XUMHUKO-TEXHOJIOTMUECKUX IMponIcCCoOB:

pemieHue  3ajad  ONTUMHU3AIMUM € TEPMOJMHAMHYECKMMH, TEXHOJIOTMYECKUMU,
DKOHOMUYECKHMH, TEXHHUKO-DKOHOMHUYECKMMHM UM  OJKOJOTMYECKMMHM  KPUTEPHUSIMU
ontumansHocTH. OmntumanbHble pecypcocOeperatomue XTII. Beibop kpurepues
ONTUMAIILHOCTH (LeNIeBBIX (QYyHKIUH). DOpMyTupoBKa MHOTOKPHUTEPHAIBHON 3a1aun
ontuMm3anuu. OcoOEHHOCTH pelieHHs] ONTUMHM3AlHOHHBIX 3afad XTIl mpu Hanuuuu
HECKOJIbKUX KPUTEPHEB ONTHMAJIBHOCTH, OBPAXHOM XapakTepe IeNeBor (GyHKIMH U
HaJIMYMU OrpaHuyeHuid 1-ro u 2-ro poxa;

QITOPUTMBl OJHOMEPHOM W MHOIOMEPHOW ONTHMM3auuu. MeToapl CKaHMpPOBAHUS,
JIOKaJIM3aluY SKCTPEMYMA, 30JI0TOr0 ceueHus U urcen PuboHauM B cilydyae 0OJHOMEPHOMN
onTuMu3anuu. MeToasl MHONOMEPHOM ONTHMM3allMM HYJIEBOIO, IIEPBOTO MU BTOPOIO
nopsakoB. CHMIUIEKCHbIE, CclydallHble M TPaJUEHTHbIE METOJIbl MHOTOMEpPHOM
ontuMu3aui. Mero mTpadHbIX QYHKIUI.

3.5. 3akiroueHue:

npuMeHeHrne KoMibloTepHbIXx Mogened XTIl npu NpoeKTUpPOBaHMM XWMHYECKHX
npousBogactB — B CAIIP. 3agauum cucteM aBTOMaTH3UPOBAHHOTO IPOEKTHPOBAHUS
(CAIIP) u cTpyKTypa CHUCTEM KOMIBIOTEPHOIO NpoekTupoBaHus. MHpopmanmonHoe u
Maremarnueckoe obOecneueHue CAIIP. ABromaTu3npoBaHHOE TMPOEKTUPOBAHUE C
IIPUMEHEHNEM KOMIbIOTepHBIX Mozenen XTII;

IIpUMEHEHNEe KoMmblOTepHbIX Mozener XTIl mpu ymnpaBieHHH TEXHOJIOIMYECKUMU
npoueccamu — B ACYTII. Komnsroreproe monenupoBanue XTII B pexxnme pearbHOro
BpemeHu.  Cucrempl  mpsiMoro  IUGPOBOro  (KOMIIBIOTEPHOTO)  YIpaBJICHUS
TEXHOJIOTHYECKUMHU TporieccaMu. OCOOEHHOCTH peanu3alii KOMIBIOTEPHBIX MOJeeH
XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIPABICHUS TEXHOJIOTMYECKHMH IPOLECCAMU
(ACVYTII).

4. O0beM y4eOHOH JUCHHUILINHBI

KonunuectBo Bcero 4acos B
3a4EeTHBIX €/IMH. ceMecTpe
O01ast TPY10€MKOCTh THCHUIJIMHBI 3 108
B ToMm uncie Ha 06yueHue 3 108
AyIUTOPHbIE 3aHSITHS 1,33 48
Jlexuun 0,89 32
IIpakTyeckue 3aHATUA - -
JlaGopaTopHbie pabOTHI 0,44 16
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CamocrosiTejibHas padoTa 1,66 60
PacuetHo-Tpaduueckue paboThI - -
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 1,67 60

Buj1 H”TOroBOro KOHTPOJIs 3HAHUH 3a4er ¢ oneHKOM

KommmuectBo Bcero vacos B
3a4ETHBIX €JIMH. ceMecTpe

OO0urast TPy10€eMKOCTb TMCIUILIAHBI 3 81

B ToMm uncne Ha 0Oyuenue 3 81

AyIUTOPHBIE 3aHATHS: 1,33 35,91
Jlexnun 0,89 24,03
[IpakTuyeckue 3aHATHS - -

JlaboparopHbie pabOTHI 0,44 11,88

CamocrosiTeibHas padora 1,66 44,82
PacuetHo-rpaduueckune paboThl - -
Jlpyrue Bubpl CaMOCTOSITENIbHON paboThI 1,67 44,82

Bua uToroBoro KOHTpoOJIsA 3HAHU I 3adeT ¢ OEHKOH

AHHOTanus padoyveil NporpaMmbl JMCHUILIHHBI «Opranuveckasi XuMus B
IHepropecypcocoeperaoumx Xummieckux npoussoacreax» (51.B.0/1.10)
1. Heap QMCHUIIMHBI — IPHOOPETEHUE CTYACHTAMU 3HAHUM O CTPOCHUHM OPTaHUYECKUX
COCHHHGHHﬁ, OCHOBHBIX XHMHYECKHX CBOMCTBaX Pa3IMYHBIX KJIACCOB  OPraHUYCCKHUX
COEIMHEHUI U METO/IaX UX MOJy4YEHHs, KaK IPOMBILUICHHBIX, TaK U 1JA00PaTOPHBIX.

2. B pe3yabTare n3yueHus JMCUUIJIMHBI CTYAEHT J0JI/KEH:

Obaaoams crneayromumu npodeccuonanbabiMu KommeTeHusMu (I1K):

- TOTOBHOCTBIO HW3y4aTb HAyYHO-TEXHHYECKYI0 HWH(POpMAIMIO, aHAIU3UPOBATh
OTEUECTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienoBanuii (ITK-13)

- CHOCOOHOCTBIO  IJIAHMPOBAaTh  SKCIEPUMEHTAJbHBIE  HCCIIEAOBAHUS, IOJy4aTb,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3ynbraThl ([1K-15).

3namu:

— TEOpPETHYECKHE OCHOBBI CTPOCHHS M CBOWCTB pPa3IMYHBIX KJIACCOB OPTaHUYECKUX
COE€IUHEHMI;

— cnocoObl TIONMYYEHUS W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUS OPTAaHUIECKUX PEaKIINI;

Ymemn:

— MPUMEHSTHh TEOPETUUECKUE 3HAHUS Il CHHTE3a OPTaHUYECKUX COSAMHEHHWH Pa3IMIHBIX
KJIaCCOB;

— aHAJIM3MPOBATH U MPEJICKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHMUECKUX COCTMHEHUH;

— COCTaBJISITh CXEMbI CUHTE3a OPraHMYECKUX COCJMHEHUH, 3aJaHHOTO CTPOCHMS,

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIAaCCH(PHUKAIIUKA OPTaHUUECKUX COCTUHEHUH;

— OCHOBHBIMH TE€OPETUYECKUMHU TIPE/ICTABICHUSMH B OPTraHUIECKON XUMHUH;

— HaBbIKAaMH 00OCHOBaHUSI pallMOHAIBHBIX CIOCOOOB MOIYYEHHS] OPraHUYECKUX BEIIECTB.

3. Kpatkoe cofep:kanue U CHUINITAHBI

["ajoreHonpou3BOHbIE. Knaccugukarus. Howmenknarypa. Anxu- u

AJUTMITAIOTeHUABL. apOMaTHUeckiue  ranoreHuasl.  M3omepus.  Homenkmarypa.  CrocoObr
nonydeHus. IIpocTpaHcTBeHHOE M 3JE€KTpoHHOE cTpoeHue. dusnyeckue cBoiicTBa. Peaxiuu
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HYKJICOQWIHHOTO 3aMelieHuss W OoTiieryieHus. [loHsaTre HYKICOPUIBHOCTH W OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKJI€O(UITbHBIE PEareHThI.

Meramiopranuueckue  COeIMHEHMsl. TuIbl  CBSI3eM B 3JIEMEHTOPTraHUYECKHUX
coequHeHUsAX. CrocoObl MONy4yeHUsl JUTHH- M MarHUHOpPraHMYECKUX coequHeHuil. Peaxius
['punbspa, Mexanusm. Peakiiuu ¢ KapOOHWIBHBIMU COCTMHEHUSIMHU.

Crnuptel. ®enonbl. [IpocThie 3dupbl. OmoOKCHCOSAUHEHUS. AJBIACTHIBI, KETOHBI.
KapOoHOBBIE KHCIOTHI U MX MPOU3BOJHBIC. B KaIOM Kilacce pacCMaTPHUBAIOTCS CIEAYIOIIHNE
pa3ziesibl: M30MepUsi, HOMEHKJIATypa, (QHU3WYecKue W XUMHYECKHE CBOWCTBA. MexXaHHU3MbI
peakuuii. KymonbHBIM MeTon monydeHHs (eHoJia M aleTOHa, KaK HpUMeEp panroHaIbHOTO

UCIIOJIb30BAaHUS ChIPBEBBIX M SHEPIeTUUYECKUX PECYPCOB.
KapOoHoBble KHCIOTHI M HX (YHKIHMOHAIbHBIE NPOM3BOIHBIE. B KakqoM Kiacce
paccMaTpUBAIOTCS CIEAYIOLIME pa3esbl: H30MepHsl, HOMEHKIIATYpa, (PU3HYECKHE U XMMHUYECKHE
CBOICTBa, ClIOCOOBI NOJyuyeHUsl. MeXaHU3MbI pEaKLIUH.
«3eneHble» CUHTE3bI, KaK IIPUMEpP SHEPropecypcocOepeKeHusl.
MaonoBsiit 3¢up. Ilomyuenune. Ctpoenne, CH-Kucnornocts. Peakiun KoHaeHcauu
MaJIOHOBOTO 3(hrpa ¥ MaJOHOBOW KHUCIOTHI C ajlbleruaMu. AMHUHOKHCIOTHI. J[ukapOoHOBBIE

KHCJIOTHI.
A3oTcoaepkamye COeIMHEHUS.

Hutpocoenunenus. AmuHbl. B KaxaoMm Kiacce

paccMaTpuBarOTCA CIAEAYIOLIUE Pa3Aeiibl: H30MEpUsi, HOMEHKIIaTypa, GU3NUYECKUE U XUMHUECKUE
CBOICTBa, CIIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIUi.

A3a- 1 1Ma30COEINHEHU

HonyquI/Ie JMa30COeAUHECHUM peaKuHeﬁ ANa30TUPOBAHUA: YCIIOBUA IIPOBCACHUSA

4. O0beM y4eOHOH JUCHUIIINHBI

O6bem
Bu yueGHol paboTs B 3aueTHBIX B akagemmueckux
eIMHULIAX yacax
O01mas Tpya10eMKOCTb U CHUNITHHBI 5) 180
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktiueckue 3anstus (I13) 0,89 32
JlaGopartopust - -
CamocrositesabHas padora (CP): 2,22 80
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 2,22 80
Buja konTpoJisi: 3auer / 3k3amMeH 1 Jk3ameH (36)
- [loaroroBKa K IK3aMeHy 35,6
KonrakTHas padora — mnpoMe:KyTO4YHasi 0,4
arrecTramus
O6bvem
Bun yaeOHO# paboThI B 3aueTHBIX B
CIMHUTIAX ACTPOHOMHYECKUX
qacax

O01as Tpya10eMKOCTb TN CHUNITHHBI 5 135
10 y4eOHOMY ILIAHY
KonTakTHas padoTta — ayiuTOpHbIE 1,78 48
3aHATHSA
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Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3arstus (I13) 0,89 24
JlaGopaTtopust - -
CamocrositeabHas padora (CP): 2,22 60
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 2,22 60

Buja koHTpoOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (27)
IToaroroBkKa K 3K3aMeHy 26,7
KonrakTHasi pa6ora — mnpoMexxXyTo4Hasi 0,3
arrecranus

AHHOTaUUs padoyeil NPpOrpaMmMbl JUCUUILIMHBI « DU3N4YecKasi XMMUS OCHOBHBIX
npoieccoB 3HepropecypcoddpdexkTuBHbIX npoussoacTe» (61.B.0O1.11)

1. ear AUCHMIUVIMHBI — O3HAKOMHUTHCA C TEPMOJMHAMUYECKOW TEOpUEH pPacTBOPOB
AJIEKTPOJIUTOB U DJIEKTPOXUMHUYECKHX LIeTel (raJlbBAHMYECKUX AJIEMEHTOB), MOHSATH OCHOBHbBIE
KHHETUYCCKUE 3aKOHOMEPHOCTH TIPOTCKAHUS XHMHUYECKHUX IPOIECCOB, POJIb KaTaln3a s
XUMHUYECKON TEXHOJIOTHUH.

2. B pe3yabraTte wusydyenuss kypca «®Dusnueckass XHUMHSI OCHOBHBIX IPOIIECCOB
IHepropecypcod(ppeKTUBHBIX NPOU3BOJACTBY CTYIEHT I0JIKEH:

Obaaoams ciienyromumMu obnienpodeccruonanbHbiMu Komnerennusmu (OI1K):

—  CIHOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCIHILIUH B
npohecCHOHANBHON N1eATeNbHOCTH, MNPUMEHSATh METOJbl MAaTEMaTHYEeCKOro aHauu3a u
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMeHTaIbHOTO HecieaoBanus (OITK-2);

—  CIOCOOHOCTBIO HCIIONB30BATh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI ISl MOHUMAaHUS
OKpy»aroriero Mupa u sieienuit npupoasl (OI1K-3).

3namo:

— OTJIUYMUTETIbHBIE OCOOCHHOCTH B TOBEJCHHH PACTBOPOB JJEKTPOJIHMTOB, CBSI3aHHBIE C
MIPOXOXKIACHUEM ICKTPUICCKOTO TOKA;

— TEOPHIO TaJbBaHUYECKUX SBICHUI;

— TEOpUM KHUHETHKH, MyTH TEOPETHYECKOr0 pacuera CKOPOCTeH XUMHUYECKUX peakuuid u
OTpaHUYEHUS B IPUMEHUMOCTU PACUETHBIX METOJIOB;

— OCHOBBI TEOPUU (POTOXUMHUYCCKUX U ICIMHBIX PEAKINH, OCOOCHHOCTH WX CTaIHIHOTO
MPOTEKAHUS U YCIOBHS OCYIICCTBIICHUS;

— OCHOBHBIE YepThl TOMOT€HHOTO M TETePOTreHHOro Karajin3a, MPUYUHBI YCKOPEHUs
XUMHYECKOT0 Ipollecca B MPUCYTCTBUU KaTalu3aTopa.

Ymems:

— TPHUMEHSATHh KOHIYKTOMETPHUYECKHE W TOTCHIIMOMETPHUYCCKHE M3MEPCHHUS JIJIS OTpPECIICHUS
TEPMOJUHAMHYCCKUX  (DYHKIUHA XUMHUYECKHX PEaKIUd, KOHCTAHTHI JWCCOIUAIIHH,
MPOU3BEICHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.

— TPUMEHATH TEOPETUYECKHE 3HAHWS H OKCICPUMCHTAIBHBIC METOJbI HCCIICIOBAHUS
(GU3HYECKOW XUMUU IS PEHICHHS] BOIMPOCOB, BO3HUKAIOMUX IMPU H3YyYCHUH KUHETHKU
XUMHUYECKHUX PEaKIIHii;

— TIPOBOJHTH AHAJIU3 M KPUTHYCCKH OICHWUBATH ITOJYYCHHBIC DKCIEPHUMCHTAJIbHBIC NaHHBIC,
0000m1aTh U 1eIaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECCKHX METOJIOB MCCIICIOBAHUS IS ONPEACIICHUS
TEPMOJUHAMHYCCKHUX XaPAKTEPUCTUK JICKTPOIMTOB U XUMUUICCKUX PEAKITUH;

— MeTOoJaMH OMpeeNieHUs] TMOpSIKa M CKOPOCTH pPEaKIMH, YCTAHOBIEHHUS JIUMHUTHPYIOIIEH
CTaJuU U MEXAHU3Ma N3y4aeMOM XUMHYECKOW pEaKIVH;
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— HaBbIKaMH  COCTaBJIEHHUS TalbBAaHUYECKUX DJJEMEHTOB JUIsl  LeJed  ONpeesieHus
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIETYyEMOU peaKkiuy;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XHUMHYECKOW KHHETHKH, BIMSHUS Pa3IUYHBIX (HaKTOPOB
(TeMIieparypsl, 1aBI€HUS, KaTaJIM3aTOpa) Ha CKOPOCTh XMMHUECKON pEeaKIIUHU.

3. Kparkoe coaep:kanue TUCHUIIIAHBI

PacTBOpbl  DJIEKTPOJIUTOB. OJekTpoctarnueckas Teopus Jlebas-Xrwoxkkems. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JICKTPOJIUTOB B
pa30aBICHHBIX W KOHIIEHTPUPOBAHHBIX PAaCTBOPOB U PAcTBOPAaX YMEPEHHOW KOHIIEHTPALUU.
VYaenbHas U MoJisipHasi 3JIEKTPUUECKHUE MPOBOAUMOCTH. CKOPOCTh JABM)KEHHUS U IOJBHUKHOCTH
1MOHOB. [IpenenpHple MOJSPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBHKCHUS
noHoB Konbpayma. [IpuMeHeHne U3MEPEHUH 3IIEKTPUYECKON IIPOBOIMMOCTH IS OIPEIEICHUS
CTENEHU U KOHCTAHTBhI AUCCOLUALIMU CIIA0bIX IEKTPOIUTOB.

DJIeKTPOXMMHYecKHe cucTeMbl (nenu). BosHuKHOBeHUE ckauka MMOTEHIMAA HA TPaHUIIE
pasnena npoBogHukoB | u Il poma. JIBOWHOW 3IEKTPUUYCCKUN CIIOW. DIEKTPOJBIDKYIIAS CHIIA
raJIbBAHUYECKOTO  AJIEMEHTA, AJIEKTPOAHBI IOTeHUMald. TepMoaMHaMuyeckas Teopus
rajbBaHUYECKUX sBJIEHUH, ypaBHeHMe HepHcra. Dnekrpoxumudeckas ¢opmMa OCHOBHOTO
yYpaBHEHHSI TEpPMOJUHAMUKH, TemrepaTypHblii koddduuuent I/AC. Dnexrponsr | u Il pona,
ra3oBble U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC AIEKTPOABbI. THUIIBI TaJbBaHUYECKUX 3JIEMEHTOB!
XUMHUYECKHE, KOHIIEHTPAIMOHHBIE, C IEPEHOCOM H 0e3 IepeHoca. XMMUYECKHE UCTOYHUKU TOKa,
TOIUINBHBIE 2JIEMEHTBHI.

Xumuyeckass KuHeTHka. CKOpOoCTh XMMHUYECKOM peakluu, KOHCTaHTa CKOPOCTH,
HOPSIOK U MOJIEKYJIIPHOCTh peakuuu. KuHetnka HeoOpaTtumbix peakuuit 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsakoB. JuddepeHunansuble U WHTETpadbHBIE METOABI OMpPEENICHHs TOpPSIKa
peakuuu. Crnoxnsle peakuuu. [IpuHIMI HE3aBUCHMMOIO MPOTEKAHMS JJIEMEHTAPHBIX PEaKLIHM.
OOpatumble, napajulebHblE M IOCIIENOBAaTElbHbIE peakuuu |-ro mnopsaka. Biusghue
TEeMIIepaTypbl Ha CKOPOCTb peakluH, NpubiamwkeHHoe mpasuiao Baut-I'opda. YpaBHenue
Appennyca, nuddepeHraIbHas U WHTErpajbHbIE (OPMBI ypaBHEHHUS. OKCIOHEHIMATbHAS
dopma ypaBHEHHsI AppeHuryca. DHEprusi aKTUBALUU U IPEI3KCIIOHEHIIMAIbHBI MHOXKHUTEb.

Teopun XUMUYECKOW KHHETHKHU: TEOPHsl aKTUBHBIX COYAApEHUH M TEOpHUs MEPEeXOHOrO
coctosgHuss TIIC (aKTUBUPOBAaHHOTO KOMIUIEKCA). OHTANbIUSA M OSHTPONMS aKTUBAIUH.
DOTOXUMHUYECKUE peaKIMHU. XuMudyeckue u (Hotopusmueckre CTaauu, BTOPUYHBIE MPOLECCHI.
Kuneruka ¢oroxumuueckux peakiuil. CeHcHOMIU3UPOBaHHBIE (OTOXUMHUYECKUE PEAKIIUU.
[lenHble peaknuu, MEXaHU3Mbl 3apOKIEHUS, pa3BUTHS M oOpbiBa Lenu. Hepa3BeTBieHHbIE U
pa3BETBICHHBIE LIENHBIE pPEAKUUU. BeposTHOCTHas Teopusi pPa3BETBICHHBIX PEAKIHM.
[IpenenbHbIE IBIEHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH Mpeesbl BOCIUIAMEHEHUS.

Karanm3. ['omoreHHelli u rereporeHHslii kaTtanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuui. BiausHue karanmsaropa Ha TEPMOJMHAMUYECKHUE U KUHETHUECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalnu3aTopa, KaTaJIuTHUecKas akTUBHOCTh. | OMOTeHHBIN
karanu3. CIUTHBIA M pa3[esIbHBI MEXAaHM3Mbl KaTAJIIMTUYECKOIO JEHCTBUSA. DHEPreTUUYECKUE
JUarpaMmbl  B3aUMOJEWCTBMSI peareHToB ¢ KaTaiuzaropoM. OOmmil u cneuuduueckui
KHCIOTHO-OCHOBHOM  KaTanu3.  Karanm3  KOMIUIEKCaMHM — TEPEXOJHBIX  METaJuIoB.
DepMEHTaTUBHBIN KaTalnu3. l'eTeporeHHbI KaTanu3. TUlbl T€TEpOTeHHBIX KaTaJIM3aTOPOB.
3aKOH NEHCTBYIOIMX NMOBEPXHOCTEW. KMHETHKA reTepOreHHbIX peakLnil.

4. O0beM yueOHO JUCUUIIMHBI

. B 3a4eTHBIX B aKaJeM.
Buabi yueOHoli padoThl
eIMHULAX yacax
OO0mast TpyA0eMKOCTh JHCHHIIJIMHBI 110 y4eOHOMY 50 180
IUIaHy ’

72



AyYIUTOPHBIE 3aHATHSL: 1,8 64

Jlexmn (Jlek) 0,9 32
[Tpaktuueckue 3ausatus (I113) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
Bua xoHTpoJa: 3aueT / IK3aMeH 3k3ameH (36)
IoaroroBka K 3K3aMeHy sk3ameHn (1,0) 35,6
KonTakTHas padoTa — NpoMe:KyTOYHAs aTTeCTaIusl 0,4
Bujtst yueoHoii pagoTs: B 3aYeTHBIX B aCTPOHOM.
eIMHUIaxX yacax
O01mas TPyA0eMKOCTb I CHUILIUHBI 110 Y4eOHOMY 5.0 135
JIaHy
AyIMTOpHBIE 3aHATHS: 1,8 48
Jlexumu (Jlek) 0,9 24
[TpakTueckue 3anstus (I113) 0,9 24
CamocrositeabHas padora (CP): 2,22 60
Buja konTpoJisi: 3auet / 3k3aMeH k3ameH (27)
IMoaroroBKa K 3K3aMeHy sk3ameHn (1,0) 26,7
KoHTakTHasi padoTa — MpoMe:KyTOYHAs aTTecTalus 0,3

AHHOTanus padoyeil NPOrpaMMbl JUCHUILIMHBI «JIa0OpaTOPHBIH NPAKTHKYM 110
oprannyeckoii xumun» (b1.B.0/1.12)

1. IIe.m, JAUCHHUIIJIMHBI — HpI/IO6peTCHI/Ie CTYACHTAaMH OCHOBHBIX CHHTE3a OPraHUYCCKUX
BCHIICCTB.

2. B pe3yiabTare U3y4eHus TUCHMIJIMHBI CTYEHT JA0JI:KeH:

Obnadams cnepyromiuMu npodeccuonanbHbMU KomnereHusMu (I1K):

- TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHHYECKYI0 HWH(MOpMAIHIO, AaHAIU3UPOBATH
OTEUYECTBEHHBIH U 3apyOe:KHBIH OMBIT O TeMaTrke uccinenoBannii (IK-13)

- CHOCOOHOCTBIO  IIAHMPOBATH  OKCIIEPUMEHTAIBHBIE  HCCIIEOBAHUS, MOJyYaTh,
00pabatbiBaTh ¥ aHATU3UPOBATH NONTy4YeHHbIe pe3yabrarhl (ITK-15).

3uamo:

—TEeXHHUKY 0€30I1aCHOCTH B JIAOOPATOPUHU OPraHUYECKON XUMUH;

—IPUHIMITEI 6€30M1aCHOT0 O0PAIIEHUs C OPTAaHUYECKUMHU COSAMHEHUSIMH;

—METO/Ibl U BU/IbI XpoMaTorpaduu AJis orpeesieH!sl COCTaBa peaKLIMOHHOM CMecH;

—TEOPETHYECKUE OCHOBBI  CIIOCOOOB  BBIIEICHMSA, OUHUCTKH U  HIACHTU(UKAIH
OpPraHNYeCKUX BEIECTB;

—JKCIIEPUMEHTAIILHBIE METOJBI TPOBEICHHUS OPTaHMUYECKUX PEaKIUil, MPOTEKAIONIINX 10
Pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE OO0IIME METOIUKHA B3aMMHON TpaHChOpPMAIMKA KJIACCOB OPTaHUYECKUX
COCTUHEHUN.

Ymemo:

—TIPUMEHSATh TEOPETUYECKHE 3HAHUS W DKCIEPHUMEHTAIBHBIE METOJBI HWCCIIETOBAHMS
OpPTraHUYeCKO XMMHHU TIPU PEIICeHUH MPOo(ecCHOHABHBIX 3a/1a4;
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—cdopMynupoBaTh MpoOieMy U OOOCHOBaTh BHIOOP MPUOOPOB M SKCIEPUMEHTATBHBIX
METO/I0B HCCIIEeI0BaHUs, IOCTABUTD LEJIU U 33]Ja4l U HAMETHUTb ITyTH UX JOCTUKECHHUS;

—CHHTE3UPOBATh COCTUHEHUS 10 IPEIOKEHHON METOIUKE;

—IPOBECTH BBIICJICHUE U OYUCTKY CUHTE3MPOBAHHBIX BEIECTB HA OCHOBE TEOPETHUECKUX
3HAHUU 110 OPTaHUYECKOU XUMUU;

—BBIOMpATh PAllMOHATIBHBIN CIIOCOO BBIIEIEHUS U OUUCTKH OPraHUYECKOI0 COeAMHEHUS;

—IMpEACTaBIATh JJaHHbIE J1a0OPATOPHOrO MCCIEI0BaHUSA B BUJE T'PAaMOTHO O(QOPMIICHHBIX
METOJMK;

—MPOBOAMTH AHAJU3 U KPUTUYECKH OIICHUBATH MOTy4YEHHBIC IKCIIEPUMEHTAIbHBIEC JAaHHBIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpaTh CI10CO0 NACHTU(DUKALMHY OPIraHUYECKOIO COSIUHEHMSL.

Brnaodemu:

—KOMIIJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAJIbHBIX METO/J0B OPraHMYECKOW XMMHUU JUIS
peLIeHHs] KOHKPETHBIX MCCIIE0BATENIbCKUX 3a/1a4;

—3KCIIEPUMEHTAILHBIMUA METOJIaMH MPOBEJICHUS OPIraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU MACHTH(PHUKAIIMA OPTaHUIECKUX COCTMHEHUN

—npueMaMu 00paOdOTKHU M BBIICTICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMH ~ OCHOBHBIX  3aKOHOB  OPraHMYECKOW XHMHUHM Ui COJEpIKaTeIbHOM
MHTEpIpEeTalUU MOTYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YIbTAaTOB.

3. Kparkoe coaep:kanue AU CUUNIUHBI
be3onacHble mpreMsbl U npaBuiia paboThI B JIAOOPATOPUU OPraHUYECKOW XUMUHU.
OO6mue metonsl paboThl B Jlaboparopwu opraHudeckoid xumuu. llocynma, Hamboiiee dYacTo
npuMensiemas B Jaboparopuu. Harpeanue. Oxnaxnenue. IlepememmBanue. MeTosl
UJICHTU(PUKAIMA U OYUCTKH OPraHMYECKUX BemlecTB. MaeHTH(UKAMsI OpraHMuecKuX BEUIECTB
IOCPEJCTBOM pa3iuyHbIX BUAOB xpomarorpadpunm (TCX, xpomartorpaduss Ha Oymare,
noHoOOMeHHast xpomarorpadus, BIXKX), Temmeparypsl I1uiaBieHHs M pePpaKTOMETPHH.
Mertobl crieKTpaabHON UICHTU()UKALUY OPraHUYECKUX COeAMHEHU.
Llenmn m 3amaymM SKCIIEPUMEHTa B OPraHUYECKOM CHHTe3e. TeopeTHdecKre OCHOBBI IMpolecca.
BeiOop ycnoBuii peakuuu. Pacuer cunreza. OOuiue mnpaBuia IHOJATOTOBKM W IPOBEAEHUS
cuHTe3a. Texnmka OesomacHocTH. Ilpubop s mpoBenmeHust cuHTe3a. lIpoBeneHue oOmbITA.
Kontpons 3a xomom peakiuu. Boiaenenue, ounctka v aHanu3 npoaykta. CHHTE3bl BELIECTB
pa3IMYHBIX KJIACCOB OpPraHMYECKUX coenuHeHud. [IpoBerieHHMe SKCIEpUMEHTaIbHBIX METOJIOB
UCCIIEIOBAaHMSI PEAKIIMH.
IIpoBenenue peakuil, POTEKAONIUX 10 MEXaHU3MAM:
- HyKJICO(pUIIBHOTO 3aMEILIEHHSI — CHHTE3 Talor€HAJIKAHOB;
- HYKJI€O(QWIBHOTO TPUCOCAMHEHUSI — CHHTE3 CIOXHBIX 3(PHUPOB KapOOHOBBIX KHUCIOT, aMHUIOB
KapOOHOBBIX KUCIIOT, a30TCOJACPKALIUX AJIbJIETUI0B U KETOHOB;
- DIEKTPOQWIBHOTO 3aMEIIeHUs B apOMAaTHYeCKOM psy — peakuud HUTPOBAHWUS,
OpoMHpOBaHUs, CyIb(UPOBAHMS;
- peakIuii TMa30THPOBAHUS M a30COUYCTAHUS;
- peakuumii OKMCIEeHUs (CMHTe3 aieToHa, |,4-0eH30XWHOHA, OCH30WHOW KHUCIOTHI) U
BOCCTaHOBJICHHSI.

4. O0beM y4eOHOH JUCHUILINHBI

Bunpr yue6HOM paboTh B 3aueTHEBIX B akanewm.
eIMHATIAX gacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 2 72
AyIUTOPHbIE 3aAHSITHS: 0,89 32
Jlexiuu (JIek) - -
[Tpaktuueckue 3anstus (I13) - -
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JlaGopaTtopust 0,89 32
CamocrositesbHas padora (CP): 40
CaMOCTOSITENIbHOE U3YUYECHUE PA3/IeSIOB TUCIIUIIIINHBI 1,11 39,8
KoHnTakTHast caMocTosTeIbHAst paboTa 0,2
Bua xonTpoJs: 3aueT / IK3aMeH - 3auer

Bunpl yue6HOM paboThI B 3auetHbix | B actpoHOM.
€AMHUIIAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 2 54
AyJIUTOPHBIE 3aHATHSL: 0,89 24
Jlexumu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) - -
JlaGopaTtopust 0,89 24
CamocrositeabHas padora (CP): 30
CaMoCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 1,11 39,85
KonrtakTHast camocTosTenbHas paboTa 0,15
Buj koHTpOJISA: 3a4eT / IK3aMeH - 3auer

AHHOTanuUs padoyeil MporpaMMbl JUCUUILIMHBI «JIabopaTopHble padoThI 10 (PU3HYECKO
XMMHUH OCHOBHBIX MPoOIIeccoB HepropecypcodpdexTuBubix npoussoacts» (b1.B.0O/1.13)

1. He.]'lb AUCHUIIJIMHBI — O3HAKOMHUTb M PaCKpPbITb BO3MOXHOCTH OCHOBHBIX 0a30BEIX
OKCIICPUMCHTAJIBHBIX MCTO0OB (1)H3H“I€CKOI71 XUMHHU, HAYYUTb CTYACHTA BUIACTH obnacth u
npeaciabl MPUMCHCHHA 3THUX MCTOAOB HCCICAOBAHHA, YCTKO IMOHHMATb HX IIPUHOHUIIMAJIBHBIC
BO3MOXHOCTHU U OT'PAHUYCHUA IIPU PCIICHUN KOHKPCTHBIX OKCIICPUMCHTAJIbHBIX 3aaa4.

2. B pe3yabraTte udydenus kypca «Jlaboparopubie pa6ornl no ¢gpusnyecKoi XMMUH

OCHOBHBIX MPOIECCOB IHEPropecypcod(PPeKTHBHBIX MPOU3BOACTB» CTYAEHT J0JIAKEH:

Obnadams cnenyrouumu oobmenpodeccunoHanbHbiMU kKomneTeHmsMu (OI1K):

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCIMILIUH B
npohecCHOHANBFHOM NIeATEIbHOCTH, MPUMEHSATh METOJAbl MAaTeMaTHYEeCKOro aHalu3a u
MO/JICITMPOBAHHUS, TECOPETUIECKOTO M AKCIIEpUMEeHTaIbHOTO HecieaoBanus (OITK-2);

—  CIOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIS1 MOHHUMAHUS
OKpyXaromiero mupa u sieiennit npupoasl (OI1K-3).

3namy:

— TPUHIHUIBI paOOTHI U CXEMBI HCTIOIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOYKHOCTH METOJOB CHEKTPOXUMHH JJIsl POBEJAEHUSI KAYECTBEHHOTO U KOJIMYECTBEHHOTO
aHaJIM3a XMUMHUYECKUX CHUCTEM, OIpEAeTCHUS TEPMOIMHAMUYECKHX CBOWCTB XHWMHUYECKUX
BEIIECTB;

— KOHJIYKTOMETPUYECKUI u MOTEHIIMOMETPUIECKUI METO/TBI HAXOXJICHUS
TEPMOJMHAMHYECKUX XapaKTePUCTHK JJICKTPOIUTOB (aKTUBHOCTEH U KOd(h(UIIMEHTOB
AKTHBHOCTH, KOHCTAHTBI JUCCOIMAITIHN, TEPMOJNHAMUYCCKUX XapAKTEPUCTUK PEAKIUN);

—  (UBHKO-XMMHYECKHE METOJAbl MCCIENOBaHMUS W aHanu3a (ha30BBIX PaBHOBECHH B OIHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMaX, MMyTH MOCTPOCHHUsI (Pa30BBIX AUATPAMM COCTOSHHUS;

— DOKCIEPUMEHTAJIbHBIC METOJbI M3YyYCHUS KHHETHKH XHMHYECKUX PEaKIHid, CIOCOOBI
ompezeNeHuss KOHCTAHT CKOPOCTEH U MOPSIKa XUMHUYECKUX PEAKIIHA.
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— KQJOPUMETPUYECKUE METObl OMpEAETCHUs TEIUIOEMKOCTH, TETJIOBBIX 3()h()EKTOB U JAPyrux
TEPMOXHUMHUYECKUX CBOMCTB N3y4yaeMbIX O0OBEKTOB.

Ymems:

— TMPUMCHATH TEOPETHUYECKUE 3HAHUSA M OKCICPUMEHTAJIbHBIE METOJbl HCCIICIOBAHUS
(bU3NIECKO XMMHHU TIPU pEIIeHUH MPOo(ecCHOHAIBHBIX 3a/1a4;

— cdopMmynupoBath mpodIeMy ©  OOOCHOBaTh BHIOOP IKCHEPUMEHTAIBHOTO  METOJa
HCCIICAOBAaHUs, TIOCTABUTH LCIIN U 3ala41 U HAMCTUTD ITYTU UX JOCTUKCHUS

— TMPOBECTH MaTeMaTH4YecKyl0o 00pabOTKy OSKCIIEPHUMEHTAILHBIX JIaHHBIX Ha  0ase
TEOPETUYCCKHUX 3HAHHI 110 PU3NICCKON XUMUH;

— MpEeACTaBIIATH JaHHBIC JTAOOPATOPHOTrO UCCieqoBaHKs B rpaduueckoil Gpopme U Ha OCHOBE
MOJIYYCHHBIX 3aBUCHUMOCTEH OIpCACIIATL COOTBCTCTBYIOIIIUC TCPMOJHUHAMUYCCKHUC U
KUHETHYECKUE XaPaKTEPUCTHKH XUMHUECKOW CHCTEMbI 1 XUMHUECKOTO TIPOIiecca;

— [OPOBOJAUTH aHAJIMU3 U KPUTHUYCCKU OLCHHUBATL ITOJYUYCHHBLIC JSKCIICPUMCHTAJILHBIC JTaHHBIC,
0000m1aTh 1 fenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JSKCIIEPUMEHTAIBHBIX METOJ0B (U3NYECKOM XUMUU HJis
peleHuss KOHKPETHBIX MCCIIEN0BATENbCKUX 3a/1a4;

— DOKCIEPUMEHTAJIBHBIMA METOJAMHU HCCICNOBAHUSA COCTOSHMS XMMHYECKOIO PABHOBECUS U
KMHETUKUA XMMUYECKOI 0O IIpoLecca.

— npuemMaMu oOpaOOTKM IOJYyYEHHBIX OIBITHBIX JAHHBIX JJISl BBIABJICHUS U YCTaHOBJICHUS
B3aMMOCBSA3€M MEXAy TEPMOJMHAMUYECKHMMH CBONCTBAMHM U (U3NYECKUMHU MapaMeTpaMu
mpolecca;

— 3HAHWUAMHU OCHOBHBIX 3aKOHOB (DM3MYECKONH XMMHHU Ui COJAEP)KATEIbHONW WHTEpIpETaIuu
IIOJIy4EHHBIX YKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

[IpuMeHeHre METONOB  (PUBUKO-XMMHUUYECKOTO HUCCIIEAOBAHMS IS ONpPEAEICHHs
TEPMOAMHAMMYECKHUX U KHHETHUECKMX XAPAKTEPUCTUK XUMUYECKUX CHCTEM.

CneKTPOXMMHYECKHE METOAbI MCCaeAoBaHusl. KaueCTBEHHBIM aHauW3 BENECTBA
(ompezienieHre MEKbBAIAEPHBIX PACCTOSHHN, MOMEHTOB WMHEpIMH MoJekyn). OmnpeneneHue
KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK (CTCHCHI/I aUucconranmmu MW KOHCTAHTBI JUCCOI[UAIINU
3JIEKTPOJIUTOB, TEMIOEMKOCTH BEILECTBA).

DAeKTPOXHUMHYECKHE MeToAbl ucciaenoBanus. Konaykromerpusi. OnpeneneHue
KOHCTaHTBhI JTUCCOIMAIMH CJIA00r0 DIIEKTPOJINTA, CTEHEHH JHUCCOLMALNM, DIIEKTPHYECKON
HpOBOI[I/IMOCTI/I HpI/I 6GCKOHeqHOM pa36aBHeHI/II/I KOHI[yKTOMCTpI/ILIeCKI/IM METOOOM.
IMorenumuomerpus. OnpesieieHre TEPMOAMHAMUYECKAX XapaKTEPUCTHK XUMHUYECKON peakiuu (
AH®, AG®, A,S°), TemnepatypHoro koddduumenta IJIC (dE® /dT ), crangaptaoit DJIC (E°),
U3y4eHHe BIMSHUS J00ABOK Ha MMOTEHIIAI DJIEKTPO/IA.

®a3oBoe paBHOBECHE B OJHOKOMIOHEHTHBIX cHcTeMaX. MOH3MKO-XHMHYECKHIA
aHagm3. V3ydeHue 3aBHCHMOCTH CBOWCTB CHCTEMBI OT €& cocTaBa. KpHBBIE OXJIaXIECHUS.
Omnpezenenne cocraBa dBTEKTHYECKON cMecH. IIocTpoeHre auarpaMM KHUIIEHHS W JMarpamM
IUIABKOCTH I OMHApHBIX cucTeM. OrpaHdyYeHHass PacTBOPUMOCTH B TPEXKOMIIOHEHTHBIX
cUCTEMaX.

Xumuyeckoe paBHoBecue. OnpejeleHHE KOHCTAHTBI XMMHYECKOTO PAaBHOBECHS M
TEIIOBOTO 3P deKTa XUMUYECKON peakuy Ha MpUMeEpPe peakuil pa3ioKeHu .

TepMoxumusi. Kanxopumerpusi. Ornpenienenne TEIUI0EMKOCTH BEILIECTB
KaJIOPUMETPUUYECKMM METOIOM.

4. O0beM yueOHOM JUCUMIIJIMHBI
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Bujtbt yseGuoii pagorr B 3a4€eTHBIX B aKajeM.
eIUHHIIAX gacax
OO0mas TpyA0eMKOCTh JUCIUILIUHBI 110 Y4eOHOMY 30 108
IUIAHY
AyIuTOpHBIE 3aHITHS: 0,89 32
JlaGopaTopus 0,89 32
CamocrositensHas padora (CP): 76
CamocTosATEIbHOE U3YUYECHHE PA3/I€TI0B AUCITUILUIMHBI 2,11 75,8
KoHTakTHas camocTosTenbHas pabota 0,2
Bua xonTpoJs: 3auer / IK3aMeH - 3ayer
Butb1 yseGHuoii pagorr B 3aYeTHBIX B aCTPOHOM.
eIMHUIAX yacax
OO0mas TpyA0eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY 30 81
IUIaHY
AyIMTOpHBIE 3aHATHS: 0,89 24
JlaGopaTtopust 0,89 24
CamocrositesbHasi padora (CP): 57
CaMOCTOsITeIbHOE U3YUYCHUE Pa3/IeSIOB TUCIIUIIIIMHBI 2,11 56,85
KoHTakTHas camocTosTenbHas pabora 0,15
Buja xoHTpOJISi: 3a4eT / 3K3aMeH - 3a4er

AHHOTAIMsA pPadoyeii MPOrpaMMbl JUCHHMILINHBI «JIa00paTOPHBIH NPAKTHKYM 110
npoieccaM u anmnaparam xumudeckoi texuosoruun» (61.B.0/1.14)

1. Ieab AMCOMTIAHBI:
3akperuieHue 3HaHUH, MOJIYICHHBIX MTPH U3YICHUH TUCIUTUINHEI «[Iporiecchl 1 anmapatsl
XUMHYECKOH TEXHOJNOTHUU» B OONACTH OCHOB THJPABIMYECKUX, TEIMIOOOMEHHBIX U
MacCOOOMEHHBIX TIPOIIECCOB, YTO HEOOXOIUMO TIPU IMOATOTOBKE OaKalaBpOB IO JaHHOMY
HATNPAaBIECHUIO /U HAYYHO-UCCIIEI0BATENbCKON U IPOEKTHO-TEXHOJIOTHIECKON AESITENEHOCTH.

2. B pe3syabTare H3yYeHMs JMCHUILIMHBI O0Oy4amommiics IO mporpamme
O0akajaBpuara HAOJIAKEH OBJIAJIeTh CJIEeAYIOLUMHU o0menpogeccHOHAIBHBIMU
komnereHuusamMu (OIIK) u npopeccnonanbabiviu komnerenuusavu (IIK):

- CIOCOOHOCTBHIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX JUCLUIUINH B
npoeCcCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJbl MaTeMaTUYeCKOro aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIeprUMeHTanbHoro uccienoBanus (OITK — 2);

- CHOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIC 3aKOHBI JJISi TOHMMAaHUS
OKpy»Xaroriero mupa u sieiennit npupo;si (OITK — 3);

- CIOCOOHOCTBIO MJIAHUPOBATh IKCIEPUMEHTAJIBLHbBIE UCCIEI0BaHMs, MTOTy4aTh, 00padaThIBaTh U

aHAJM3UPOBATH TIOJYUYCHHBIE PE3YyIbTaThl B 00JIACTH HAYYHO-HCCIIEIOBATEIHCKON JACSITEIPHOCTH
(TIK -15)

B pe3yabTare 0cBOCHUS IMCUHMIINHBI 00y4al0MICH 10JI7KEeH:
3HATD:
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- 3aKOHBI INIEPCHOCA UMITYJIbCA, TCIJIOTHI U MACCHI;

- OCHOBHBIC YPaBHEHHS MPUKJIATHON THAPABIUKHI U 3aKOHOMEPHOCTH MEPEMEIICHUS KHIKOCTEH;
- OCHOBHBIE 3aKOHOMEPHOCTH TPOLIECCOB OCAXKICHUS, (PUIBTPOBAHUS M TCUCHUS Yepes3
3€PHUCTHIE CIION;

- (PM3UUECKYIO CYIHOCTb IIPOIIECCOB TEILUIO- U MACCOOOMEHA; OCHOBHbBIE KUHETUYECKHUE
3aKOHOMEPHOCTH MacCOIEPEHOCca ISl CUCTEM ra3(Iap)->KHIKOCTh;

- THUIIOBBIC IPOUCCCHI XUMHYECKOU TCXHOJIOTHHU, COOTBCTCTBYIOIIMEC alraparbl U METOAbI HX
pacuera.

YMETh:

- OTIPEJIETIATh XapaKTep ABWKECHUS KUIKOCTEH U ra3os;

- UCII0JIb30BATh OCHOBHbBIE KNHETUYECKUE 3aKOHOMEPHOCTH TEILIO- U MAaCCOIEPEeHOca IpH
aHaJIM3€ TEIUIOBBIX U MaCCOOOMEHHBIX IPOLIECCOB;

- COCTaBIISATh MaTepUaIbHBIC U TEILIOBBIC OAAHCHI JJIsI CUCTEM ra3(Imap)-KHUIKOCTh;

- PacCUUTHIBATH MTAPAMETPBI HACOCHOTO, TEIJIO- K MacCOOOMEHHOTO 000PY/IOBaHNUS;

- COCTaBJIITh TCXHOJIOI'MYCCKUEC CXEMbBI U I/I306pa)i(aTB Ha HUX OCHOBHBIC allllapaThbl;

- QHAJM3MPOBATh SKCHEPHUMEHTAIBHO MOJYYEHHBIC U TEOPETHYECKH PACCUNUTAHHBIC ITOKA3aTeIN
paboTHI anmnaparos.

BJIAETD:

- MGTOHOHOFHeﬁ pacucTa riJpOMCXaHUICCKHX, TCIVIOBBIX U MacCcOOOMEHHBIX IMponecCcoB.

- METOJIJaMH COCTABJICHUS TEXHOJIOTHYECKUX CXEM.

3. Kparkoe conep:kanue JUCHUANIMHBI

Ne n/m Haumenosanue nabopamopnuvix pabom
1 Omnpenenenue peKMMOB TEUEHUS KUIKOCTEH.
2 W3yyenune nmpoduiisi CKOpocTei MoToka B TpyOOIpOBOIE.
3 I'mapaBiuyeckoe CONMPOTHBIICHUE B TPYOOIIPOBOIAX

(METaITMYeCKOM M CTEKIITHHOM) H DJIEMEHTax
TpYyOOIIPOBOHON apMaTypshl.

4 Ornpeznenenne TUAPABINYECKOTO COMPOTUBICHUS PSIMOTO
ydacTka TpyOonpoBoja.

5 Ornpenenenne ruipaBInueCcKOro COMPOTUBIICHUS B DJIIEMEHTAX
TpyOOIIPOBOIHOM apMatypsl (Auadparma, IpoccebHbIN
BEHTHJIb).

6 Ornpezenenne rTuApOIUHAMUYECKOTO COMIPOTUBIICHUSI CYyXOU

CUTYaTOM TAapCJIKU KOJIOHHOT'O aIlliapara.

7 Omnpenenenne ruipaBIMuecKOro COIPOTUBIEHUS OpOLIaeMO
CUTYATOH TapeJKu KOJOHHOTO ammapara.

8 W3MepeHue ruipaBiIndeckoro COnpoTHBIIEHHUS TPYOHOTO U
MEXTPYOHOTO MPOCTPAHCTBA TEINIOOOMEHHOTO arnmnapara.

9 KannbpoBka pacxogomMmepa BECOBBIM METOIOM.

10 N3ydeHne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue ko3 duienTa Terionepead B ABYXTPYOHbIX
TEII00OMEHHUKAX.

12 Temonepenaua B METANIMYECKOM U CTEKISSHHOM

KOXKYXOTPYOHBIX TETJI000OMEHHUKAX.
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13 NHTEeHCUBHOCTD TeIUIonepeIaun B IIACTUHYATOM
TEII000MEHHUKE

14 N3yuenne mporecca HECTAIIMOHAPHOTO TEIJIOOOMEHa B
anmapare ¢ MEIIAIKOW U TIOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenne kKo3(pGUIIMEHTOB MAacCcOOTIa4u B ra3oBoi (hasze
MPU WCIAPEHUM >KUJIKOCTH B BO3AYIIHBIA TOTOK WJIH TPH
KOHJICHCAIIMA [apa Ha IUICHKE JKUAKOCTH B HACaJI0YHOU
KOJIOHHE.

16 Omnpenenenne kKod3(pPUIMEHTOB MAacCOOTIAaYu B KUIKOU (haze
pHu AecopOLMU TMOKCHIA YIiiepoJa M3 BOJBI B IICHOYHOM
KOJIOHHE.

17 N3ydyeHne COBMECTHOIO TEIJIO- U MaccOOOMEHa B Hacal04HOMN
KOJIOHHE.

18 W3ydyenue mnporecca MNpoCcTOM NEpEeroHKH OWHApPHOM cMecu
M30TPOITaHOJI-BOIA.

19 W3ydyenue mnporecca MpOCTOM NEPEroHKH OWHApPHOM cMecu
BOJ1a-3TUJICHTJIUKOJIb.

20 W3yuenne  mpormecca  NEPUOIUYECKON  peKTU(DUKAIUH
OMHApHOI CMECH ATaHOJI-BOJIA.

21 Paznenenne  pacTBOpPOB  HU3KOMOJICKYJISIPHBIX — BEIICCTB
00paTHBIM OCMOCOM.

22 OmnpeneneHre CKOPOCTH CBOOOJHOTO OCAKIACHHS TBEPABIX
YACTHII U BCIUTBITHUS ITY3BIPEH B KHUIKOCTSX.

23 N3ydenue mpouecca GuIbTPOBAHUS CYCIIEH3UU.

24 lunponuHaMuKka  HEMOABMDKHOTO W TICEBIIO0KIDKEHHOTO
3€pHHUCTOTO CIIOSI.

4.00beM yueOHOH TUCHHMIIINHBI

Bunsl yueOHol paboThl Bcero VI cemecTp

3au. ef. AK. 4ac. 3au. ef. AK. gac.
O6mas TPYA0EMKOCTh
JUCLUIUIMHBI IO y4eOHOMY IJIaHy 2 72 2 72
Konraktnas padora (KP): 0,89 32 0,89 32
Jlexuuu (Jlek) ) - - ;
[Ipaktuueckue 3ansatus (I113) } ) } )
JlaGopartopusie 3ansTus (JI3) 0,89 32 0,89 32
CamocrositesbHas padora (CP):

1,11 40 1,11 40
CaMocTosTENbHOE U3YUEHNE 39.8 39.8
pa3eNioB AUCIUILTAHBI
KoHnrtakTHas camocTosTenbHast 0.2 0.2
pabota
Bua uToroBoro KOHTpoOJIA
3ayer ¢ ONEHKOI
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Bunsl yueOHoI paboThI Bcero VI cemecTp
3au. ex. Actp. yac. | 3au. ef1. AcTp. yac.

Oo6mas TPYJOEMKOCTh

JUCHUIIIMHBL  TI0  Y4eOHOMY 2 54 2 54
TJIaHY

Kounrakthas pa6ora (KP): 0,89 24 0,89 24

Jlexuuu (JIek) - - - -
[Tpaktnueckue 3anstus (I13) - -
JlabopaTopnsbie 3ansatust (JI3) 0,89 24 0,89 24

CamocrosiTesibHasi padoTa

(CP): 1,11 30 1,11 30
CaMocTosTenbHOE U3YUCHUE 29.85 29.85
pa3ienoB JUCIUTUIAHBI

KonrtakTHast camocTosTebHast 0.15 0.15
paborta

Buja utorosoro KOHTPOJIA

3ayer ¢ OLEHKOM

AHHOTanus padoyeil mporpaMmmal JucuUIIMHBI «[IpoekTHPOBaHME MPOLECCOB U
annaparoB xummuieckoii rexnonorun» (b1.B.0/1.15)

1. Lesab AMCHUILIMHBI

CyIIecTBEHHO pacUIMPHUTh, CHCTEMAaTH3UPOBATh W HCIOJIB30BaTh Ha NMPAKTUKE 3HAHWUN
OCHOB THJIPABIMYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX MPOIECCOB XMMHYECKOH TEXHOJOTHH,
HO3BOJISIIOIINX BBITYCKHUKAM OCYIIECTBIISATh HAyYHO- HMCCIIEJOBATENBCKYI0O U IPAKTHYECKYIO
paboTy Ha NPEATIPUATHSIX.

2. B pe3yibTare M3ydeHHs JMCUHUILIMHBI 00y4Yaloluiics M0 MporpaMmme
0akaJiaBpHaTa J0JI’KeH OBJIAeTh CJeIYIOINMH KOMIETeHIHIMM:
Ipogheccuonanvnvimu (I1K):

- CIIOCOOHOCTBIO IUIAHUPOBAaTh SKCIEPUMEHTAJIbHBIE HCCIIEAOBAHUS, IOJIydYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3ynbraThl ([1K-15).

B pe3yabTare 0cBOEHHS AUCHUILIUHBI 00YYAIOIIHIACS T0JIKEH

3HATD:

- METOIBI pacyeTa TeIuIo- 1 MacCCOOOMEHHBIX allaparos;

- OCHOBHbIE MPUHIIMUIIBI OPTaHNU3ALMHU NTPOLIECCOB XUMUYECKOI TEXHOJIOTUH;

- TUIIOBBIC IPOUCCCHI XUMHYECKOH TEXHOJIOTHH, COOTBECTCTBYIOIIUC allliapaTtbl U MCTOAbI
UX pacyera;

- METOBI COCTABIICHHSI TEXHOJIOTUIECKUX CXEM C HAHECEHHEM BCEX aIlaparoB.

YMETh:

- COCTaBJIAATb MAaTCPHAJIBHBIC U TCIIJIOBBIC OaJtaHChl JJIA CUCTEM I'a3-KUJIKOCTh,

- pacCUMTHIBATh ApaMETPBhI TEIJIO - U MaCCOOOMEHHOTO 000pYI0BaHUS U HACOCOB;

- monx0upaTh CTaHIApTHOE OOOpYyJOBaHWE, HCIOIB3YeMOE B  XHMHYECKOU
IPOMBIIIJICHHOCTH.

BJIAJIETD:

- METO/IOJIOTHEl pacyeTa OCHOBHBIX IapaMeTPOB THAPOMEXAHWYECKHUX, TEMJIOBBIX H
MacCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMH MPaBUIIBHOTO 1T0I00Pa TEIIO U MacCOOOMEHHOT0 000PYI0BaHUS,

- METOJaMH COCTaBJCHUS TEXHOJIOTHYECKUX CXEM U rpa(blzmecxoro H306pa}KeHI/I${
OCHOBHOT'O 000PY/I0BaHMSL.

80



3. Kparkoe cogeps:kanue JUCHHUILINHBI
Beenenne. Omnucanue NPUHIUIHAAIBHON CXeMbl PEKTU(UKAMOHHOW YCTaHOBKH
HenpepbIBHOrO jaeicTBus. CpaBHEHHME M 00JaCTH NPUMEHEHMs HAcaJO4YHbIX U TapeabyuaThIX
KOJIOHH. [IocTpoeHre paBHOBECHOM JIMHUYU HA OCHOBE ITOJYYEHHBIX WHUBUIYAIbHBIX 3aIaHUMN.

Monynsb 1. Pacuer pekTu(huKanmoHHOM KOJIOHHBI.

Pacyer HacajmoyHol U TapenpyaTod PEKTHU(PUKANUOHHON KOJOHH HENPEPBIBHOTO
neiicTBus. MatepuanbHbId 0anaHC KOJOHHBI. PacdeT MHHMMAIIBHOTO M pabouero ¢uierMoBOro
yucna. Iloctpoenne pabGouux mnuHui. Pacdyer ckopocTu mnapoB U JuaMmerpa KOJOHHBI
Ormpeznenienre BBICOTHI  ammapara. PacyeT TUIpaBIMYECKOTO COMPOTUBICHUS KOJOHHBI.
CpaBHEHHME NaHHBIX pacyeTa HacaJ04YHOM M Tapenbdyarod KOoJOHH. COINOCTaBiI€HUE HAaHHBIX,
MOJIyYEHHBIX TI0 TPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJOHHBI.

Monyns 2. PacueT u BbIOOp TETIO0OMEHHUKOB.

Pacyer u BBIOOp TEMIOOOMEHHUKOB (HCIAapuUTeNs, KOHJEHcATopa, MOoJorpeBaTes,
XOJIOMIBHUKOB JTUCTUIUIATA M KyOOBOTO OcTarka) mo obmieil cxeme. ComnocraBieHue AaHHBIX,
MOJIYyYEHHBIX MO MpOorpaMMaM KOMIBIOTEPHBIX U PYYHBIX PacyeToB. | MIpaBIUYecKHil pacuer.
Br10op onTuManbHOTO BapuaHTa TEIIOOOMEHHUKA.

Mopyns 3. ['mapoarHaMUYeCKUe pacueThl.
Pacyer ruapaBIMuecKoOro COMPOTUBIEHUS TpyOOmpoBoaoB. PacueT omnTuManbHBIX
IaMeTpoB TpyOorpoBoioB. Pacdyer u mogbop HACOCOB.

Monyns 4. I'paduueckoe odpopmieHue.
Texnomornueckass cxema. PekTudukanuoHHas KOJIOHHA OINPEACICHHOTO0 THIA C
nU300paKeHUEM JIeTaleld KOHTAKTHBIX 3JICMEHTOB, PACCUMTAHHBIX B MOJyIE 1.

4.00beM yueOHOH THCHMIIINHBI

VIl cemectp
Bu eOHOI paboThHI B
Aya p B 3aYETHBIX
aKaJeMHYeCKHX
SIMHHIIAX
Jacax
O01mas Tpy10eMKOCTb THCHUIIHHBI 72 2,0
KonraktHas pa6ora (KP): 16 0,44
Jlextuu (Jlek) - -
[Tpaktuueckue 3anstus (I13) 16 0,44
CamocrositesbHas padora (CP): 56
CaMOoCTOATEIbHOE N3YUYEHHE PA3ACIOB IUCIUIIINHbI 55.8 1,55
KonTakTHas camocTosTenpHas padora 0.2
Bu1 H”TOroBOro KOHTPOJIs: 3a4eT
VIl cemectp
Bu e0HOM paboTHI
aya p B B 3a4ETHBIX
aKaJIeMUIECKUX
eMHHIIAX
qacax
OO6u1asi TPy10€eMKOCTb TMCUMIIUHBI 54 2,0
KonraktHas pa6ora (KP): 12 0,44
Jlexmm (Jlek) - -
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[Tpaxtuueckue 3ausatus (113) 12 0,44

CamocrositesbHas padora (CP): 42
CaMOCTOsTEIbHOE U3YUYECHHE Pa3/IeI0B AUCIUIUIMHBI 41.85 1,55
KoHTtakTHas camocTosiTenbHas paboTa 0.15

Bujg uTorosoro KOHTPOJISA: 3a4€T

AHHOTaUUsA padoyeil NPOrpaMmMbl TUCUUILIMHBI «JIa00paTOPHBIA NPAKTUKYM 110 OCHOBAM
IHepropecypcocoeperaroumx xumuiecknx npoussoacrs» (b1.B.0/1.16)

1. esn AU CHUILIMHBI JlaGopatopHbIii [IPAKTUKYM 10 OCHOBaM
SHEPropecypcocOeperarmx XuUMHIeCKUX TPOU3BOICTB :

-popmupoBanue YriyOJEHHBIX 3HAHUH (PU3UKO-XUMUYECKOM CYITHOCTH MPOIECCOB
SHEPro- U pecypcocOepekeHus ¢ MOCIeAYIOIINM aHaJTN30M Pe3ylIbTaToB,;

- OopMHpOBaHHUE IEIIOCTHOTO MPEACTABICHUS O (PU3NIECKUX OCHOB YHEProcOepeKeHHS,
TEIUIONPOBOAHOCTh. 3aKOHBI TEIIONPOBOAHOCTH;

- OompejelieHue TEXHOJOTMYECKHX IOKas3aTelied 1o pe3yibTaraM H3MEPEeHUU NPYTHX,
CBSI3aHHBIX C HUMU TOKa3aTeNell (KOCBeHHbIE U3MEPEHUS;

- W3YYCHHE METOJOB CHCTEMATH3allM¥ HAyYHO-TEXHUYECKOW HHQOpMaIuu, BbIOOpa
METOJUK U HAyYHBIX CPEACTB PEIICHHUS 3a/1aY;

- opMupoBaHUEe YMEHUS IPUMEHEHHUS PACYCTHBIX METOJOB yUeTa TEIJIOBOW YHEPTHH;

-(popMUpOBaHUE HABBIKOB Pa0OTHl B pacdére pacxoja MaTepUaIbHBIX U SHEPreTHYECKUX
PECYpPCOB Ha OCYIIECTBICHHE MPOM3BOJICTBA; pa3pabOTKM METOJIWKA aHaum3a dPPEKTUBHOCTH
WCIIOJIb30BaHUS DHEPTUH

2. B pe3yabTare wu3yYeHUs] AUCHHUILUIMHBI OOydYamIIuiics N0 NporpamMme
0akaJjiaBpUaTa J0JIKeH:

oBJIaeTh cieayrmmumMu npogpeccuoHanbHbiMU (IIK) komnereHuusiMu:

- CIOCOOHOCTBIO AaHAIM3MPOBATH TEXHOJIOTUYECKUN IMPOLECC KaK OOBEKT YIpPaBICHHS
(IIK - 9);

-  TOTOBHOCTHIO M3ydaTh HAy4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

CIIOCOOHOCTBIO TPHMEHSATH COBPEMEHHBIC METOJBI WCCICAOBAHUS TEXHOJIOTHUSCKHUX
MPOILECCOB W TPUPOIHBIX Cpell, HCIOIb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienosarenabekoit padore (I1K-14);

CIIOCOOHOCTBIO  TUIAHUPOBATh  JOKCHEPUMEHTANbHBIE  MCCIENOBAaHUS,  IONYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([TK-15);

CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- U  pecypcocOeperarpnye Mpoueccs B
npombinuieHHoctd (ITK-16);

3HaTh:

- ¢ yHITaMEHTAJIbHBIE OCHOBBHI TPUMEHEHHS TIPOTPAaMMHO-UH()OPMAIIMOHHBIX CPEJCTB JUIS
aBTOMAaTU3AIMH PACUETOB COCTABIISIFOIINX TEIIOBOTO OanaHca;

-JHEPreTUYCCKHUi aHaIn3 Y3PPEKTUBHOCTH ITEPEMEICHUS HACBIIIICHHOTO BOSHOTO TTapa
o TpyOOIpoBOIY

YMers:
- aHaMM3UpPoBaTh 3(PPEKTUBHOCTH UCIIOIB30BAHUS SHEPTUU

Braners:

- HaBBIKaMH pabOThl B pacuérax pacxojia MaTepUAIbHBIX U YHEPTETHUECKUX PECYpCOB HA
OCYIIIECTBIICHHE MTPOU3BOICTBA
3. Kparkoe conepikaHue JUCHUILINHBI:

Pasznen 1. OcoGeHHocTH 3Hepro- u pecypcocdepeskeHusi B He(pTera30XuMHu4eCcKOM
KoMILJIeKce. XHWMHUYECKas MPOMBIIUICHHOCTh. [IpoayKiusi XWUMHYECKOH MPOMBIIIIEHHOCTH:
TOTUIMBO W TUTACTMACCHI, Pe3UHA, TEXHUYCCKUE Ta3bl, JIEKapCTBa, OJICXK/1a U MPOTYKTHI TUTAHWS,
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KpacuTeau. B XuMu4eckold NIpPOMBIIUIEHHOCTH OCHOBHBIMHM HaIlpaBJICHMSIMHM SHEPro- W pe-
CypCOCOEPEIKCHHUS SIBISIOTCS:

nosbimienue KIIJ[ meueit myTem BHEIpEHUS TEIUIOYTHIIM3ALMOHHOTO 000-pyIOBaHHMA,
3aMeHa yCTapeBIIUX T'OPEIOYHBIX YCTPONCTB, YCUICHHE TEIUIOU30JSLNUN, ONITUMHU3ALUs PEKUMA
TrOpEHUs] Ha OCHOBE OCHAILIEHUS MeUel CpeCTBAMM aBTOMA-TUYECKOT0 KOHTPOJIS U YIIPaBJICHUS
PEKUMOM TOPEHHUS; KOMOMHUPOBAHUE TEXHOJOTUYECKHX IMPOLECCOB, MPUMEHEHHE HOBBIX BBI-
COKOX((EKTUBHBIX  KAaTalM3aTOpOB M  OKCTPAreHTOB;  MOJICPHU3AIUS  JCHCTBYIOIIUX
TEXHOJIOTMYECKUX YCTAaHOBOK; KOMOWHHUPOBAHHOE IMPOM3BOJACTBO DJIEKTPOIHEPTUU M TeIlia C
UCTONBb30Ba-HUEeM ra3oTypOuHHbIX TOL[; mnnmaHoBas 3aMeHa JCHCTBYIOIIMX —arperaTtoB
KPYITHOTOHHAXKHBIX MTPOM3-BOJICTB aMMMaKa Ha arperatbl HOBOro nokosieHus AM-80, AM-85 u
AM-90; CcOBepIIEHCTBOBAHHE TEXHOJOTMYECKHX TPOLECCOB IMPOU3BOJACTBA  KAJIMK-HBIX
ynoOpeHu, anaTUTOBOrO KOHIIEHTpaTa, kelToro ¢ocdopa, Kampojaakrama, kapdbamuaa, cepHou
KHUCJIOTHI U JIPYTMX MPOJYKTOB BBOJ BBICOKONPOU3BOAUTENbHBIX arperatroB AK-72, AK-72M no
IIPOU3-BOJCTBY CJIa00i a30THOM KHCIOTHI.

Hedrexumudeckast mpoMbIuieHHOCTh. OTHOM M3 CaMBIX BaKHBIX OTPACIICH XUMUYIECKOM
MPOMBIIUICHHOCTH  SIBJIsSIETCA  HedTeXMMHYecKas MNpOMBINUIEHHOCTh. JlaHHas  oTpacib
3aHMMAETCS MPOM3BOACTBOM CHHTETHYECKHMX MAaTEpUATOB M Pa3IMUHBIX WU3AEIUl, HUCHOJb3YS
JUIsL  9TOTO  TOpPOAYKTHI mepepaboTku HedTH. Ha mnpeanpustusix HepTeXuMUYECKOM
IPOMBIIIJIEHHOCTH MPOU3BOASTCS TaKHE BHUJIbI MaT€pUaNIOB, KaK KayuyyK CUHTETUYECKUH, Caxa,
MOJIMATUIICH, MPOIMWICH, STUJIEH, OBITOBas XUMHS W MOIOIIME CpeACTBa, yaoOpenus. B
He(PTEXUMUYECKOU IIPOMBIIITIEHHOCTH OCHOBHBIM HaIpaBJICHUEM SHEpro- U
pecypcocOepexeHusl SBISETCS TEXHUYECKOE MEPEBOOPYKEHHE TMPOU3BOACTB OYTHIIOBBIX
CIUPTOB, CUHTETUYECKOIO KayyyKa, STHJIEHA, [IPONUJIEHA CO CHM)KEHHEM YJIEJIbHBIX PACX0JI0B
npupoaHoro rasa. [lman pasButus razo- u Hedrexumun Poccum Ha mepuon mo 2030 rona,
yTBEpXKACHHbIM NpukazoM MunsHepro Poccun ot 1 mapra 2012 r., ompexnensieT OCHOBHbIE
CTpaTernyecKHe LeJId, a TAKKE HAMpPaBIICHUS, MEXaHU3Mbl U UHCTPYMEHTHI UX JOCTUKEHHUS HA
0a3ze peanu3alMy KpPYNHBIX HHBECTULMOHHBIX IPOEKTOB IO MEpepadOTKe JIErKoro
YIIEBOIOPOAHOTO CHIPBS B KPYIMMHOTOHHAXHYIO MPOIYKIIUIO HE()TEra30XUMHUHU.

HedTtsiHass NpOMBINIIEHHOCTh — OTpPAcib SKOHOMHKH, 3aHMMAIOMIascs IOObI-4eid,
nepepadoTKOM, TPaHCIIOPTHUPOBKOM, CKIAJAMPOBAaHUEM M MPOJaXed MPHUPOTHO-TO IOJIE3HOTO
MCKOITaeMOr0 — He()THU — M COMYTCTBYIOIIUX HEPTEIPOTYKTOB.

[Ipennpustus HedrenepepadaThiBaroOmIeil MPOMBIIUIEHHOCTH MPOU3BOIAT TOIJIUBO ISt
JIBUTATENIel U CaMOJIETOB, IU3EJIbHOE TOIUIMBO, Ma3yT, CXKIKEHHBIM HE(TSIHON ra3, cMa304yHbIe
Maciia 1 ChIpbe JUIsl XUMHUYECKUX 3aB0/10B. ChIpas He(Th OUMIIAEeTCS 10 HADTHI, KOTOPAs CIIY>KUT
CBIpbEM JUIsl MPOU3BOJCTBA alleTUJIEHA, METAaHOJIa, aMMHUaKa U MHOTHX JAPYTUX XUMHYECKHX
IIPOJYKTOB.

B He(dTAHOI NpPOMBIIUIEHHOCTH B KayeCTBE NPUOPUTETHBIX HaIlpaBIeHUN B oOnacTu
HEPro- U pecypcocOEepekeHUs] BBIAEICHBI CIEAYIOIIMe: YTHIM3alUs HOMYTHOro He(TSIHOTro
rasa, B Hacrosiee BpeMs cxkuraemoro B ¢akenax 912 mupa. M3 B roa; co3gaHue M HMIMPOKOE
IIPUMEHEHNE 0J1I0YHO-KOMITJIEKTHBIX aBTOMATHU3MPOBAaHHBIX ra30TypOUHHBIX
TEIUIOAJIEKTPOIIEHTpael, padoTaoIKUX Ha ChIpod He()TH M MOMYTHOM HEPTSHOM rase, B
COYETaHUM C KOTIaMM-yTUIM3aTOpPaMH, OJIOKaMH IO 3aKaykKe B IJIACT JBIMOBBIX a30B C IEJIBIO
NOBBILICHUSI UX HEPTEOTAAauu; CO3/laHUE U BHEIPEHHE MapOreHepaTopoB M BOAOIPEHHBIX
KOTJIOB, CIIEIMATIBHO MPUCTIOCOOIEHHBIX [T Pa0OTHI Ha CIPOM HEPTH MM MOMYTHOM HE(PTIHOM
ra3e JUisl BBIpaOOTKU TeIUla C LEeIbI0 €ro 3aKaukKu B MPOJAYKTUBHBIE IJIACTHI JIJISl TIOBBIMICHUS UX
HEPTEOTIauH.

B ra3oBoii NpPOMBINUIEHHOCTH DJHEPro- W  PecypcocOepekeHHe IUIaHUPYETCs
OCYILIECTBIIATh 32 CUET: TEXHUUECKOTO IEPEBOOPYKEHUS T'a30TPAHCIIOPTHBIX CUCTEM C 3aMEHOM
HU3KOPKOHOMMYHBIX Ta30MepeKauuBalolIUX arperaroB ¢ ra3oTypOMHHBIM HPHUBOJIOM Ha
BbIcOKkOOKOHOMHUYHBIE ¢ KIIJI 3643 % (B KOMIUIEKTeé C  TEIUIOWC-TIONb3YIOMIUM
0o0opy/s0oBaHUEM); BHEAPEHUST HU3KOHAMOPHBIX TEXHOJOIMM TpaHCHOpTa rasa; IIUPOKOIo
npuMeHeHus A(PQEKTUBHBIX CHUCTEM YIpaBIEHUS W AHTUIOMIIQ)XHOTO PEryJIMpOBAHUS;
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COBEpIIICHCTBOBAHUS CHUCTEMBbl H3MEPEHHsI pacxojJa Tra3a; BHEAPEHUs BBICOKOA(P(HEKTHUBHOTO
YTUIU3aLHMOHHOTO 000pYy/AOBaHUsA, B TOM 4HCIIE pPEreHepaTopoB, MOJOrpeBaTeNell raza u
TEIJI000MEHHUKOB; UCIIOJIb30BaHUS MAPOTAa30BhIX YCTAHOBOK ISl IPUBOJIOB HAarHETaTEJIeH razau
3JIEKTPOT€HEPATOPOB; YIIyOJeHHUs] KOMILJIEKCHOM MepepaboTKHU ra3a C W3BJICYEHHEM LIEHHBIX
KOMITOHEHTOB: CEphbI, dTaHa, MponaH-OyTaHa, Telus, BOJOpoaa, U 1p.; yBenmueHus Ha 15-20 %
JIOJIM AJIEKTPOIIPUBOJA B CHUCTEME TPaHCIOpPTa TIa-3a, BHEAPEHHE DPETYIMPYEMOIO IPHUBOAA;
MPUMEHEHHUS Ta30paclIMPUTEIBHBIX TYPOUH Ha ra3opaclpeleIUTeNIbHbIX CTAaHIUAX U MTYHKTax
MarucTpalibHbIX Ta30MpPOBOJOB [UIsl MPOU3BOJCTBA JIO-TIOJHUTENIBHON 3JEKTpOIHEepruu 0e3
JIOTIOJIHUTEILHBIX 3aTpaT TOIUIMBA; CHUYKEHUS YAEIBHOTO pacxoja ra3a Ha COOCTBEHHbBIC HYXIbI
Ha 20-25 %. ucnonb30BaHUs BTOPUYHBIX IHEPrOPECYpCOB TI'a30KOMIIPECCOPHBIX CTAH-IIMKA Ha
EJIN TEeTJI0CHA0KEeHHUS.

Pasgen 2. Pacuér pacxoaa MaTepuabHbIX M JHEPreTHYeCcKHX PpecypcoB Ha
ocyllecTBJIeHHe  mpou3BoacTBa  [IpomsBoicTBo  m000r0  MPOIYKTa  XUMHYECKOU
MIPOMBIIUIEHHOCTH OCYLIECTBIISIETCSA MO ONPEAEIEHHON TEXHOIOTUU. TeXHONIOrus: NpeicTaBiseT
COBOKYITHOCTb ~ TEXHOJOTMYECKMX  IIPOLIECCOB,  OCYLIECTBISEMBIX B  OIpenEIEHHON
MOCIIEA0BATEIbHOCTH, O0OPYIOBaHMS JUUIsl MX MPOBEACHUS U CPENICTB yNpaBICHUS MPOIECCaMU,
MO3BOJISIIOIIMMHA ~ OCYIIECTBUTH  TpEBpAIlleHUE  HMCXOAHBIX  BEHIECTB B MPOIYKTHI.
TexHonoruueckud mporecc — IeleHanpaBlIeHHOEe BO3ACHCTBHE Ha nepepabaThiBacMble
BEIIIECTBA, TMPHUBOJAIICE K M3MEHEHUI0O WX KAa4yeCTBEHHBIX TIOKazarejed. XuUMHUYECKoe
OpEeNNpHusITHE B KaueCTBE PECYypCOB MOTPeONAeT pa3IUYHbIe BUIBI ChIpbS MUHHUMaIBHO
HEO0OXO0UMOE [UIsl JIOCTHIKEHHUS LENM KOJUYECTBO DPECYPCOB OMPENENSeTCs Ha OCHOBAHUU
MaTepuaibHBIX U TEIUIOBBIX OallaHCOB ISl KaXKIOW TEXHOJOrHMueckoi craauu. K coxanenuto,
KaK TEXHOJIOTUICCKHUE MPOIIECCHI, TaK U 000pYI0BaHUE JJI UX OCYIIECTBICHHUS HECOBEPIICHHBI.

[ToaToMy wHcCHONB30BaHHE PECYpCOB B TEXHOJOTHH COMPSIKEHO C HEOOpPaTHUMBIMH HUX
notepsimu.  OmpeneneHue  MOTPEOHOrO  KOJWUYECTBA  ChIphs.  [IpOM3BOAMTEIBHOCTH
TEXHOJIOTMYECKON JIMHUU OIPEIEISIETCS KOJIMYECTBOM IMPOAYKTA, MOJIYYEHHOTO Ha BBIXOJE W3
Hee. Bcs TexHomornueckas 1emoyka MOXKET OBITh TMPEACTaBlieHa B BHUJIE OTIEIbHBIX
YKPYIMHEHHBIX OJOKOB: TOJTOTOBKA CHIPbSI K XHUMHUYECKOMY IMPEBPAILCHUIO; XUMUYECKOE
MPEBPAIICHUE CBIPhS B MPOJIYKTHI XMMHYECKON pPEAKIMU; BBIICICHUE 1EJIEBOTO MPOAYKTA HX
CMECH NPOJAYKTOB CHHTE3a W JOBEACHHE €ro J10 TOBAPHOM KOHAMIIMHM; pPEKylepauus He
MIPOPEarupOBABIIETO CHIPhS U3 OTXOJ0B MPOU3BOJICTBA, OOPA3YIONIUXCS HA CTAUAX MOATOTOBKU
Y BBIJICJICHUS.

Pacuér nmorpebHoro konmyectBa 3Hepropecypcon. Jro0oe XuMMHUECKOe MPOU3BOACTBO
COCTOMT W3 OCHOBHOM TEXHOJNOTHYECKOW Ienu (OCHOBHOTO TMPOM3BOJICTBA), B KOTOPOM
OCYIIECTBIISIETCS TOJYYEHUE MPOAYKTa, U BCIIOMOTATEIBHBIX CIYXKO, NEATeTbHOCTh KOTOPBIX
obOecrieunBaeT (HYHKIIMOHHUPOBAHUE OCHOBHOTO MPOM3BOJACTBA. OCTaHOBUMCS Ha OMpPEICICHUN
HSHEPTreTUYECKUX 3aTpaT Ha OCHOBHOE MPOM3BOACTBO. OCHOBHBIE BHUJIBI IHEPTUU, KOTOPHIC
noTpebIIseT COBPEMEHHOE XUMHUECKOE MPEANPUATHE: DIEKTPHUIECKas; TETIIOBAsl.

OcHoBOll pacuéra SBIAIOTCS ypaBHEHHUS TEIUIOBOrO OanaHca MO KaXIOW CTaauu
TEXHOJIOTHYeCKOr cxeMbl. Hanbonee 4acto peann3yeMbIMU TEIIJIOBBIMU OIEPAIMSIMHE SBIISIOTCS
omnepanuu  HarpeBaHMsl  (OXJaXJEHus), IUIaBieHUd  (KpUCTAJUIM3AL[MHM),  UCHapeHus
(KOHJIEHCAIIHH).

Paznen 3. Meroabl aHanu3a 3(pPeKTHBHOCTH IHEPronorpedJeHHss B XHMHKO-
TEXHOJIOTHYEeCKUX . B coBpeMeHHOI mpakTHke aHann3a 3()pPEeKTUBHOCTH HYHEPronoTpeOIeHUs
HallLId TPUMEHEHUE CIEAYIONIME TPH METO/la aHAJIW3a: DSHEPreTUYECKUW, HSHTPOMUNHBIN,
AKCEPreTUYECKUN. DHEPreTHYeCKuil METO B OCHOBE CBOEU HUCIIOJIb3YET MEPBBIA 3aKOH TEP-
MOJWMHAMUKH — 3aKOH COXpaHEHUs dHEpruv. MeTol TO03BOJSET OIEHUTh 3aTpaThl SHEPTHUH HA
OCYIIECTBJIEHUE TEXHOJIOTHYECKUX IMPOILIECCOB; OMPEIEIUTh MOTEPH PHEPTUU B LIEJIOM IO BCe
XTC u ornenpHBIM €€ JJIEMEHTAaM; BBISIBUTH, KaKW€ W3 HUX TMPOTEKAIOT C HaWOOJBIIUMH
MOTEPSIMU SHEPTUH. DTO €AUHCTBEHHBIM METOJ| aHaln3a, MO3BOJSIOUIMN ONPEAEIUTh MOTEPU
TEIUIOBOM DSHEPTUM 4Yepe3 BHEUIHIOI0 MOBEPXHOCTh O0OpYHOBaHUS B OKPYKAIOIIYIO CpPENy.
OHTPONUNHBII METOJ IO3BOJIIET YCTAHOBUTH CBSI3b MEXK]Y BHEIIHUMH SHEPreTUYECKUMHU

84



MOTOKaMU (KOJMYECTBO TEIJIOTHI, PabOThl) M TapaMeTpaMH CHCTEMBI, a TaKXKe MEeXIy
HEKOTOPBIMU BHYTPEHHUMU MapameTpamu. [locpencTBom aHallM3a TEMI0BOro 0anaHca CUCTEMBI,
B KOTOpOM  COBEpIIAIOTCS  TEPMOJMHAMHYECKHE  MPOIECCHl, MOXHO  BBIYHCIHTH
XapaKkTepu3yromme ux Kod()(UIHMEHTH M COMOCTABUTH 3HAYEHHUS HMX CO 3HAYCHUSIMH OTHX
KO3 PHUIHUEHTOB AJIs HI€ATbHBIX TEPMOAMHAMUYECKUX MTPOLIECCOB.

OKCepreTuuecKuid  MEeTOJ|  SIBJSIETCS  YHUBEPCAJIBHBIM  CIIOCOOOM  TE€PMOJMHAMHYECKOIO
UCCIICIOBAaHHS Pa3IMYHBIX TpoLeccoB mpeoOpasoanus sHeprunB XI1C. Bce peanbHbie
MIPOLIECCHl — HEOOpATUMBIE, U B KKJOM Cllydae HEOOpaTUMOCTD SIBJISICTCS] IPUUMHOM CHUKEHUS
COBEpUIEHCTBA IIpolecca. DTO NMPOMCXOAUT HE H3-3a IOTEPh SHEPruu (HO M M3-3a IOTEPh
SHEPruu B TOM YHUCIE), a B OCHOBHOM, MU3-3a MOHMXEHHsI €€ KauecTBa, TaK KaKk B HEOOpaTUMOM
IpoIiecce SHEPTUs He UCUE3aeT, a 00ECIIEHUBACTCS.

Pasznen 3. Metoanka ananu3a 3¢peKTHBHOCTH HCIIO0JIb30BAHUSA JHEPTHU
AHamn3 3((EKTHBHOCTH HIHEPrONOTPeOJICHUS B OTICNBHBIX BUAAX OOOPYIOBaHHS U B
TEXHOJIOTHYECKHUX CXeMax B IIeJIOM TpeOyeT BBIIOJIHEHUS psijia MOocie10BaTe/IbHBIX AeicTBuil. B
NEPBYIO OYEpeb ONPEACISAIOTCS BEIWYMHBI MaTePUAIBHBIX ITOTOKOB MepepadaThIBaeMbIX
BEIIECTB, MPOXOASIINX Yepe3 000pyI0BaHHE TEXHOJIOTMYECKOM CXeMbI (M0 KaKI0M MO3HUILIMH).
Ota npoueaypa BbIIOJIHEHA B pazjene «OnpeeseHre 3aTpaT MaTepUaIbHbIX PECYPCOBY.
Crnenyrouuii 3Tan COCTOUT B IMPOBEIACHUH PHEPreTUYEeCcKOro aHanuza. ba3zoil /i Hero ciyxar
YpaBHEHHs TEIUIOBOTO (PHEPreTHYecKoro) OanaHca MO KakIoMy OOOpYIOBaHHMIO W TIO BCEH
cxeme. Ompenensercs Tpedyemoe Ui MPOBEIACHHS IMpoliecca KOJIUYECTBO DJHEPTHUH,
OTIPENIeNAIOTCS MMOTEPH SHEPTHH B OKpYXKaroliee 000pyJI0BaHUE MPOCTPAHCTBO, U OIICHUBACTCA
3¢ ()eKTUBHOCTh HCIIOJIb30BaHUSA SHEpPruu. TepmoauHamuyeckue (GYHKIMH, HCIOIb3yeMbIE B
aHanmu3e. B ananmuse 3QeKTHBHOCTH SHEPronoTPeOICHUSI UCTIONB3YIOTCS TEPMOIUHAMUYECCKHE
METOJIbI, TIO9TOMY HEOOXOIAMMO HAMOMHHUTH TEPMOJWHAMUYECKHE (DYHKIMU U B3aUMOCBS3b
Mexay HUMH. OneHka 3QQeKTHBHOCTH YHEPronoTpeOsieHUus] B XMMUYECKOH peakluu. aHaJIN3
3¢ (HEeKTUBHOCTHU CKUTAHUS TOIUIUBA.

JlaGopaTopHble paGoOTBI: JHEpreTHUSCKUid aHamM3 dS(POEKTUBHOCTH TEpPEMEIICHUS
HACBILIEHHOT'O BOJSTHOTO Mapa Mo TpyOOonpoBOY, LieJh Pa0OTHI: ONpeAeeHUE BEIUYUHBI TOTEPh
TEIUIa C MOBEPXHOCTH TpyOOmpoBoAa; aHamu3 PPEKTUBHOCTH HCIOIB30BAHUS DHEPTUU TIPH
HarpeBaHUU >KUJKOCTH B allllapaTte ¢ MEMaakoil (000rpeB HACHIIIEHHBIM MapoM) Ielib PadOoThI:
IIPOBECTHU SHEPreTUUYECKUI aHAJIN3 MPoliecca HarpeBaHMs KUJIKOCTH B arrapaTe ¢ MeIIaaKou;
HKCEPreTHUECKHUI METO/ 11eIh pabO0ThI: 03HAKOMUTHCS C IKCEPreTUUECKUM METOJIOM aHaIH3a
SHepreTuueckoil 3P¢EeKTUBHOCTH TMpolecca (mapoBoii o0orpes); aHaiu3 3()PEKTUBHOCTU
WCIIONIb30BAaHUSl DHEPTUM TPHU HArpEeBaHUU KUAKOCTU B KOXKYXOTPYOHOM TEIIOOOMEHHUKE
(>kuaKocTHOM 00orpeB 0e3 M3MeHEHHs ()a30BOr0 COCTOSHUSL CpENbl) SHEPreTUUYECKUH METO[,
1Henb  paboThl:  OIEHKAa JSHEpreTudeckod d(PQPeKTUBHOCTH pabOThl  TEIIOOOMEHHHUKA,
AKCEPreTHYECKUN METON , 1IeJib paboThl: OIeHKa d()PEKTUBHOCTH PAOOTHI TETNIOOOMEHHHUKA C
UCIIOJIb30BaHUEM IKCEPreTHYECKOr0 METO1a.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auyeTHBIX B akanem.

Bunbt yueOHOM paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 2 72
MJIaHY

Konraktnas padora (KP): 0,45 16
Jlaboparopueie 3ansaTus (J13) 0,45 16
CamocrositesbHas padora (CP): 1,55 56
KonTtakTHas camocrositenpHas pabora 155 0,2
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/l€]0B JUCIUILINHEI ’ 39,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
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B 3auetnbix | B actp.
Bunsl yaeOHOM paboThI €IMHHLIAX qacax
OO01mast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 2 54
IUIAHY
Konraknas padora (KP): 0,45 12
Jlaboparopusie 3anstus (J13) 0,45 12
CamocrositesbHas padora (CP): 1,55 42
KonTaktHas camocrositensHas pabora 0,15
1,55

CaMoCTOsATeIbHOE H3YUYCHHUE Pa3JICTIOB JUCIIUILUIHHBI 29,85
Bua KoHTpOJIA: 3a4UeT / IK3aMeH 3ayer

AHHOTaMsA padoyeii MPOrpaMMpl JUCHHILIHHBI « KypcoBoii MPOEKT M0 0CHOBaM
IHepropecypcocéoeperamiux XauMuaecKux npoussoacreax» (b1.B.0J1.17)

1. Heap AMCHUNIMHBI — TMPUMEHCHHEC HAYYHBIX OCHOB CO3JAHHS ONTUMATHHBIX
TEXHOJIOTHYECKHUX CXEeM dHepropecypcodPpPpeKTuBHBIX XUMUKO-TexHoNMorndeckux cucreM (XTC)
npoun3BoCcTB Hererazoxumuueckoro komruiekca (HI'XK), n3yueHnne MeTo10B CTpaTErnieckoro
U TAKTHYECKOTO IUIAHMPOBAHMS OSKCIUTyaTallud MPOU3BOJACTB W 1ened mnocraBok HIXK;
CYIIECTBEHHOE paCIIMpPEHUE, CHCTeMAaTH3alus 3HAHWK, a Takke BBIPAOOTKA HABHIKOB,
CIOCOOHOCTEH M YMEHHS B 00JIACTH OpPraHU3allMy U YIIPABJICHUS YHEPropecypcocOeperanmMu
XUMHUYECKHMH ITPOU3BOJICTBAMU;

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMICA 1O MporpamMmme
O0akajiaBpHAaTAa J0JIKeH:

oBJaJeTh ciaeayromumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(I1K - 9);

-  TOTOBHOCTHIO M3ydaTh HAy4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAJIM3UPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccnenoBanuii (ITK-13);

CIIOCOOHOCTBIO TPHMEHSATH COBPEMEHHBIC METOJBI WCCICAOBAHUS TEXHOJIOTHUSCKUX
MPOLIECCOB W TPUPOIHBIX Cpell, HKCIOIb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienosareabekoit padore (I1K-14);

CIIOCOOHOCTBIO  TIAHUPOBATH  DKCIEPUMEHTAIbHBIE  WCCIENOBaHHS,  IOTYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3yinbraThl ([TK-15);

CIIOCOOHOCTBIO  MOJENHUPOBATh JHEPro- M  pecypcocOeperaroniye Mpoecchl B
npombinuieHHoctd (ITK-16);

B pe3ynbrare n3yueHus: AUCUUILTUHBI CTYJAEHT JTOJIKEH:

3HaTh:

- OCHOBHBIE CBOWCTBa U TIoKa3aTenu sHepropecypcoddpdextuBnoctu XTC;
—TIPUHIIATIBI CHUCTEMHOTO aHagM3a M HX NpUMCHECHUE B 3a7a4ax
sHEpropecypcocoepereHuss 00HEKTOB XUMUIECKOW TEXHOJIOTHH;
—QJITOPUTMBI  TEXHUKO-DKOHOMHYECKOTO aHaIW3a W ONTUMHU3anud S((HEKTHBHOCTH
XHUMMKO-TEXHOJIOTUYECKUX CUCTEM;
— OCOOCHHOCTH TMPUKIIAJTHBIX WHKXECHEPHO-TEXHUYCCKHX 337a4 OOBEKTOB XMMHUYECKOM
TEXHOJIOTHH.
-3KOHOMHUYECKHE ¥ TEXHUKO-3KOHOMUYECKHE KPUTEPUH ONTUMATBHOTO IIAHUPOBAHUS
B IIEMSAX ITOCTABOK;

YMmerh:

— HCIIONIB30BaTh COBPEMEHHOE METOJIMYECKOe OOeCredeHrne TEXHUKO-PKOHOMUYECKOTO
aHaJIM3a SHePropecypcodPPEeKTUBHBIX XUMHKO-TEXHOJOTHIECKIX CUCTEM;
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-CTpOI/ITb JIOI‘I/IKO-I/IH(I)OpMaLII/IOHHBIe MOIcIn HpeI[CTaBHeHI/IH 3H8.HHI>1 IJIA  TIOHUCKa
ONTUMAIBHON KOMIIOHOBKHU Mpou3BoAcTB HI' XK
-HpI/IMeHSITL HpI/IeMBI U MCTOIbI CTpaTeI‘I/I‘ICCKOI‘O U TaKTHUYCCKOTI'O HJIaHI/IpOBaHI/ISI Heﬂeﬁ
ITOCTaBOK;
Baaaern:

- HaBbIKAMHU PA0OTBI € HAyYHO-TEXHUYECKOHW, CIPABOYHOM JUTEPATypord U
AIIEKTPOHHO-OMOIMOTEYHBIMU pecypcaMu B 00JacTH co3gaHusT WHQGOPMAIIMOHHBIX CHCTEM
sHepropecypcoddHEeKTUBHBIX MPOU3BOJICTB;

— HpI/IHL[I/IHaMI/I MOI[CJII/IpOBaHI/ISI XUMHUKO-TCXHOJIOTHNYCCKUX HpOLIeCCOB;

- HaBBIKAMHU YMOPABJICHHE TMPOEKTAMH CO3JIaHHs DHEPropecypcocOEperarwmmux
AKOJIOTHYECKU OE30IMaCHBIX TPOU3BOJCTB U 1erneil mocraBok HI'XK;

3. Kparkoe conepxxanue JMCUMILIAHBI:

Pa3znen 1. Benenue. OmnpepneneHre XUMHKO-TEXHOJIOTMYECKOTO IpoOllecca B COCTaBe
xuMuko-TexHosornueckoin cucreMmbl (XTC). Lenu u pesynpratel XTII. Hcnonb3oBanue
METOJI0JIOTUH CUCTEMHOT0 aHaiu3a. Pa3paboTka opraHu3aiOHHO-TEXHOJIOTHYECKOW MOJIEIH.

Ompenenenue nenel U pecypcoB XMMUKO-TEXHOJIOTHYECKON cucteMbl. Kimaccudukarnus u
XapaKTEPUCTUKU  PECYpPCOB  XMMHMKO-TEXHOJOTMYecKoro nmpounecca B cocrae XTC.
HopwmarusHzbie u pernamentupyomue 1okymenTsl. Onpenenenue stanos XTC. Hukn [emunra.
Xumuko-texHoiornyeckue mnpoueccel B coctaBe XTC. Jlekomnosunus. OnpezneneHue
npuHuumnoB ynpasinenus XTII. ®opmuposanue crpykrypaoit mojenu XTC u XTII.

Pacuér u onieHka BIusHUE PECYpPCOB Ha PE3YJIbTAT XUMUKO-TEXHOJIOTMYECKOT0 IIpoLiecca.

Crenundukamust Texnosoruid. TexHonormueckue pacu€rel XTII. TexHonmoruveckwe u
opranuzanoHHo-TexHudeckue rmnokazarenu XTC wu XTI  Onrtumuzanus — XUMHKO-
TEXHOJIOTHYECKUX MPOIecCOB. ONTUMUBHPYEMBIE U ONITUMUZUPYIOIINE TTEPEMEHHBIE.

TexHOMOrnyecKkne u OpraHu3alMOHHO-?)KOHOMUYECKHE orpaHndeHusi. OpraHu3aliOHHO-
texHojornueckue nokazarenu XTIl m XTC. Ananus, kinaccudukanuss M OLEHKA BIUSHUA
nokasarenei Ha pe3ynbTarhl pyHkiuonupoBanus X TC.

TeXHUKO-DKOHOMUYECKHI aHamu3 (PYHKIMOHUPOBAHUS XHMHUKO-TEXHOJIOTHYECKOTO
mpoiiecca. B3auMHOe  BAMSHME ~ TEXHUKO-3KOHOMUYECKHX, OpraHu3allMOHHBIX U
TexHoJornueckux nokazareneit XTC.

Pazpen 2. Jloructuueckue cTpaTerud OpraHW3aluMyd Mpous3BoAcTBa. llenu u 3amaum
MOBBIIICHHS] OPTaHU30BAHHOCTH MaTE€PUAIBHBIX TOTOKOB B IPOU3BOJICTBE. 3aKOHBI OPTaHU3aAIUN
MPOU3BOJCTBEHHBIX MPOLECCOB M BO3MOYKHOCTH ONTHUMHU3AIMM OpPraHu3aliyd MaTepuaIbHBIX
MOTOKOB B TMPOCTPAHCTBE M BO BpeMeHU. OnTUMH3aIus OpraHU3alMHU TMPOU3BOJCTBEHHOTO
npoiiecca BO BpeMeHH. CTparerusi Mpou3BOACTBEHHOMN JIOTMCTUKU. JIOTUCTUKA U MapKETHHT.
OCHOBHBIE CHUCTEMBI YIIpaBleHUs 3amacaMd. MeToJAMYecKhue OCHOBBI IPOECKTUPOBAHUS
3¢ (HEeKTUBHOHN JTIOTUCTUYECKOM CUCTEMBI yIIPaBJICHHUS 3alacaMu

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auyeTHBIX B akanem.

Bunsl yaeOHOM paboTh eIMHHIIAX qacax
OO0mas Tpy10eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 2 72
MJIaHY

Konraktnas padora (KP): 0,9 32
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,1 40
KonTtakTHas camocrositensHas pabora 11 0,2
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/l€]0B JUCIUILINHEI ’ 39,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
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B 3auetnbix | B actp.
Bunsl yaeOHOM paboThI €IMHHLIAX qacax
OO01mast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 2 54
IUIAHY

Konraknas padora (KP): 0,9 24
IIpakTnueckue 3ansatus (113) 0,9 24
CamocrositesbHas padora (CP): 1,1 30
KonTaktHas camocrositensHas pabora 11 0,15
CaMoCTOsATeIbHOE H3YUYCHHUE Pa3JICTIOB JUCIIUILUIHHBI ' 29,85
Bua KoHTpOJIA: 3a4UeT / IK3aMeH 3ayer

AHHOTaUMs padoyeil MPOrpaMMbl JHCHHILIHHBI «DJIeKTPOTEXHUKA M MPOMbIILIEHHAS
ekTpoHuka» (b1.B.0/1.18)

1. Ileab AMCHUIIMHBI:
dopMupoBaHue y OOy4YaIOMIUXCS KOMIIETEHIUH, O0O0ECIeYMBAIONINX  TEOPETUYECKYIO H
MPaKTUYECKYI0 TOATOTOBKY BBIYCKHHMKA, YMEIOIIET0 BBIOMPATh W  AKCIUIyaTUPOBATh
ANEKTPOTEXHUYECKUE M DIIEKTPOHHBIE YCTPOWCTBA, BIIAJCIONIETO HABBIKAMHU HCIOJIB30BaHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHUH JIJIi aBTOMATH3WPOBAHHOTO MOJCIUPOBAHUS U
pacuéra dJIEKTPUYECKHUX U JICKTPOHHBIX IICTICH.

2. B pe3yabTare M3ydyeHHs JMCUMILIMHBI 00yUyalomumiicsl Mo nporpaMmmMe 6akajaBpuara

JA0JI7KEH OBJIAJETh CAeAYIOIMMU KOMIIETEeHIMAMM:

Obwenpogeccuonanvhule:

- CIIOCOOHOCTh pemarh CTaHJapTHBIE 33Ja4l MPO(ecCHOHANBHOW IesTeIbHOCTH Ha
OCHOBe HUH(OpPMAIMOHHON 1 OUbIHOrpaduIecKoi KyabTyphl C IPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTUA M C YYETOM OCHOBHBIX TpeOOBaHUN WHOOPMAIMOHHOU
6e3omacuoctu (OITK-1);

- CHOCOOHOCTH HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILINH B
npoecCHOHANBPHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYeCKOro aHalu3a |
MO/JICITMPOBAHHUS, TECOPETUYECOTO U IKCIIEPUMEHTAIBHOTO HccienoBanus (OITK-2).

3. B pe3yabTaTe 0CBOCHHMS AUCHUILIMHBI 00y4alOIIMIiCH J0JI/KEeH:
3uamo:

- OCHOBHBIE TIOHSTHS, ONPEACIICHNS M 3aKOHBI JIEKTPUYECKUX LIEIEH;

- METOJbl MOJEIUPOBAHUSA, aHaIM3a U pacy€ra LENeHd MOCTOSHHOIO U IEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHUN;

- YCTPOHCTBO W TPUHLMIBI pabOThl DJIEKTPOTEXHUYECKOTO U 3JIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, SJIEKTPUUECKUX MAIlIUH, HCTOYHUKOB NMUTAHUS.

Ymemes:

- TNPHUMEHATh TEXHOJOTMH  MOJEJIMPOBAHHMS, aHaIW3a, pacdy€éra M HSKCIUIyaTalluu
ANIEKTPUUYECKUX CETEH, MPOMBILIUIEHHOT'O 3JIEKTPOOOOPYAOBAHUS U AJIEKTPOHHBIX TPUOOPOB;

- BbIOMpATh AJIEKTPOTEXHUYECKOE M DJIEKTPOHHOE 00OpYAOBaHME JUISl pelleHus 3aaad
IIPOCKTUPOBAHUS U PEAU3ALUN XUMHUKO-TEXHOIOIHYECKUX IIPOLIECCOB U IIPOU3BOICTB.
Bnaoemu:

- METOJaMU MOJEIIMPOBAHUS U PaCU€Ta JIEKTPUYECKUX U DJIEKTPOHHBIX LEIIEH;

- HaBBIKAMU TMPAKTUYECKON pabOThI C 3JIEKTPUUYECKOW armaparypod U 3JeKTPOHHBIMU
YCTPOMCTBAMMU.

4. Kpartkoe coaep:kaHue TUCHHIINHBI
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Beenenme. Ilpeamer, OCHOBHBIE MOHATHSA, METOJOJOTHUSA DSJIEKTPOTEXHUKH M DJIEKTPOHUKH.
KpaTkue ucropuueckue cBefeHus. 3aadyl 1 MECTO Kypca B MOATOTOBKE OakajaBpa TEXHUKU U
TEXHOJIOTHH.
Moayasb 1. DiiekTpryeckne menu
1.1.0cHoBHBIE Onpe/e/ieHNs], ONMCAHUS IAPAMETPOB M METO/I0B PAcYéTa JIeKTPHYECKHX
nemnei.
OcHOBHBIE TIOHATUS M OOO3HAYEHUS AIIEKTPUUYECKHX BEIWYMH U DJIEMEHTOB AIIEKTPUYECKHX
neneil. OcHoBbI anekTpobe3onacHocTd. OCHOBHBIE TMOHSATHS TEOPUHU AIIEKTPUUYECKUX IICTICH.
OcHOBHBIE IPUHIIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKU. MeETO bl MOJEIMPOBAHNUS, aHAIN3a
Y pacuéra JMHEHHBIX JIEKTPUUYECKUX 1ENEeH OCTOSHHOIO TOKA.
1.2. DnekTpuyecKkne u3MepeHns U NpuoopskI.
Mertonbpl U3MEpEHHsI IIEKTPUUYECKHUX BEIMYMH: IIPSAMbIE M KOCBEHHbIE. AHAJIOIOBbIE
AIIEKTPOU3MEPUTENIbHBIE U HU(PPOBBIEC ANEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIUI ICHCTBHS,
obnmactu mpuMeHeHHs. M3MepeHHe JNEKTPUYECKUX  BEIUYHMH: TOKOB, HAIpPSDKEHUH,
COIPOTUBIIEHUH, MOILTHOCTH U SHEPTUU.
1.3. AHajau3 4 pacyéT JIMHeHbIX Henel nepeMeHHOro ToKa.
Crioco6b1 mpencTaBiieHus (B BUAEC BPEMEHHBIX JUArpaMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMeTpsl (aMIUIUTYy1a, 4YacToTa, HayanbHas ¢a3za) CHHYCOMAaIbHBIX (YHKIUHA. MrHOBEHHOE,
cpeaHee M JCHCTBYIOILIEE 3HAUYEHHS IEPEMEHHOIO CHHYCOMJAIbHOIO TOKa (HANpPSDKEHUS U
OJC). AxTuBHOE, pEaKTUBHOE U IIOJIHOE CONPOTUBJICHHUS BETBH. MOIIHOCTh B MLEMIX
nepemMeHHoro Toka. Kosddumument momuoct (cos()) M €ro TEXHUKO-SKOHOMHYECKOE
3HaueHue. [I[pumeHenne aaredpbl KOMIUIEKCHBIX YHCEIl B AIEKTpOTeXHUKE. KOMIUIEKCHBIN METO
pacuéra JIMHEHHBIX LENeN NEePEMEHHOr0 TOKA. balaHC MOIIHOCTH B LEMAX IMEPEMEHHOIO TOKA.
Pe3oHaHCHbIE SBIEHHS B 3JIEKTPUUECKUX LENsIX. Pe30HaHC HaNpsyKeHUW U TOKOB. AHAIU3 U
pacuér Tpex(das3HbIX Lenel NepeMeHHOro Toka. ABTOMaTU3UPOBAHHOE MOJIETMPOBAHUE U PAacUET
9JIEKTPHUYECKUX U 3JEKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).
Mopayab 2. D1eKTPOMAarHUTHbIE YCTPOMCTBA M 3JIEKTPHYeCKHe MAIIUHBI
2.1. TpanchopmaTopsl.
Ha3nauenue u oOnactu NmpUMEHEHMsI TpaHCPOPMATOPOB. YCTPOMCTBO M NMPUHLUI JEHCTBUS
onHo(dazHoro Tpanchopmaropa. AHaiaM3 3JIEKTPOMAarHUTHBIX IPOLECCOB B TpaHchopMaTope,
cxema 3amenieHus. [lorepu sHeprum B TpaHcdopmaTope. BHeliHue XapakTepUCTUKH.
2.2. ACHHXPOHHBbIC MAIIIUHBI.
YCeTpoicTBO M MPUHIKI JEHCTBUS Tpex(a3HOTO aCHHXPOHHOTO ABUTATENs. MexaHuueckue u
paboune XapakTepUCTHUKH. DHepreTuueckue auarpaMmsbl. I1yck acMHXpOHHBIX IBUraTteneil c
KOPOTKO3aMKHYTBIM U (a3HbIM poTOpoM. PeBepcupoBaHue U pETyJUpPOBAHUE YACTOTHI
BpalllCHUS.

MopayJb 3. OCHOBBI 3JICKTPOHUKH
3.1. DuemeHTHas 0a3a COBpEMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
[TonynpoBoHUKH. VYClIOBHBIE OO0O3HA4YeHUs, TMPUHLIMI JACHCTBHUS, XapaKTEepUCTUKH U
HAa3HA4YCHUC IIOJIYIIPOBOAHUKOBLIX AMWOAOB, TPAaH3UCTOPOB, TUPHUCTOPOB. I/IHTeraJIBHBIG
MHUKPOCXEMBI, X Ha3HaYCHHE, KIaCCUPHUKALSI U MApKUPOBKA.

3.2. UcTOYHHKH BTOPUYIHOI0 JICKTPONIUTAHUA U YCHJIUTEIHN IJICKTPUICCKUX CUTHAJIOB.

[TorynmpoBOTHUKOBBIE BBIIPSIMUTENN: KiIacCU(UKAIMs, OCHOBHBIE MapaMeTpbl, CXEMbl U
OPUHIUI paboTHl BBIIpAMHUTENS. Dnektpuueckue ¢GuiubTpbel. Kinaccudukanms u OCHOBHBIE
XapaKkTepucTuku ycuiureneil. OOpaTHble cBsi3u B onepanuoHHbX ycunutemsix (OY), ux
BJIIMSIHAE Ha MapaMeTphbl M XapaKTepUCTUKU ycuiuTesas. OCHOBHBIE THIBI ycuiIHuTeNneld Ha Oaze
oVv.

5. O0béM yueOHOI THCHUNTUHBI
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VI cemectp
Buabl yueOHoii padoTsl 3au. en. Ax. qac.
O01mas Tpy10eMKOCTb TUCHHILIHHBI 5 180
10 y4eO0HOMY ILIAHY
KonrakTHasi pabora: 1,3 48
Jlexuuu (Jlek) 0,4 16
JlabopaTopHsbie padoTs (JIP) 0,9 32
CamocrosiTesibHas padora (CP): 2,7 96
KonTtposnbHbie paboThI 1,1 40
Pedepar 0,6 20
W3ydeHue pa3aenoB IUCHUIIINHBI 1 36
Bua uTOroBOoro KOHTpOJIfA: SK3aMEH 36
[ToaroroBka K 9K3aMeHy 1 35,6
KonrakTHag arrecranus 0,4
VI cemectp
Buabl yueOHoii padoThI 3au. en. Actp. uac.

OO0mast TpyA0eMKOCTb M CHUILIHHBI 5 135
10 y4eOHOMY ILIAHY
Konrakrhasi padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
JlabopaTopnsie 3ausartust (JI3) 0,9 24
CamocrositesibHas padora (CP):

2,7 72
KonTtponbHbie paboThl 1,1 30
Pecdepar 0.6 15
W3ydeHue pa3aenoB IUCHUIIIMHBI 1 27
Bua nToroBoro KOHTpOJIsi: S5K3aMeH 27
IloaroroBka K 3K3aMeHy 1 26,7
KonrakTHag arrecranus 0,3

AHHOTanus padoueii mporpaMmbl JuCHHILINHBI «[IpUKIaIHA MEXaHHKA B
IHepropecypcocoeperamumx xumuaeckux npoussoacreax» (61.B.0/1.19)

1. leau u 3aaa494 JUCHMIJIMHBI

Henp aMCHMIIMHBI - HAay4YdUTb CTYJEHTOB TBOPYECKOMY IMOAXOAY K BBIIIOJIHEHUIO
WHXEHEPHBIX PAacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOWYUBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JeTajel ¥ y3J0B MallliH U annapaToB.

2. TpeOoBaHus K pe3yJibTaTaM O0CBOCHMS U CHHUILTHHBI

N3yuyenne xypca «lIpuxmagnas Mexanuka» no HampasieHuto 18.03.02 Ouepro- u
pecypcocoOeperaromue mporecchl B XUMUYECKON TEXHOJIOTHH, HEPTEXUMHUU B OWOTEXHOJIOTHUN
CIOCOOCTBYET MPUOOPETEHHIO CIIEAYIOIUX KOMITETESHITHH:

CIIOCOOHOCTh HCIOJIb30BAaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYyYHBIX AMCLMILIAH B
npoeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTU4YeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepHUMeHTa bHOTo uccienosanus (OITK-2).
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B pesyabTare n3y4eHusi JMCUMIIJIMHBI CTYAEHT 0JI7KEH::

3HATh:

OCHOBHBIE YpaBHEHHS U METOJIbl PELLIEHUS 3a/1a4 CONPOTHUBIICHUS MAaTEPHAJIOB U JIeTajlel
MalllVH;

OCHOBHBIE METO/Ibl PACUETOB HA IPOYHOCTb, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MaIllMH U alllapaTos;

OCHOBBI TEOPHUM pacuera JAeTalled W Y3JIOB MallMH M allapaToB XHMHYECKOU
TEXHOJIOTUH.

yMeThb:

IIPOBOJUTH PAacyeThl 3JIEMEHTOB KOHCTPYKLUMH Ha OCHOBE METOIOB COIPOTHBIICHHUS
MaTepHUaJos;

paccUuThIBaTh U KOHCTPYUPOBATH ACTAIU MALIUH 10 UCXOAHBIM JAHHBIM;

NPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSAM  pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS J€Taleil MaIlUH.

BJIAJETh:

HABBIKAMU PacyeTa CONPOTUBIICHUS MaTEPUAIIOB AHATTUTUYECKUMH METOIaMU;

HaBbIKaMU BbIOOpa MaTEPUAJIOB 10 KPUTEPUSIM MPOUYHOCTH;

pacueTaMu THUIIOBBIX JETal€il MaIlMH, IIOJIb3YACh CIIPAaBOYHOM JIMTEPaTypod H
I'OCTamu.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. BBenenue

Pone mnpenmera «lIpukinanHas MexaHMKa» B (OPMHUPOBAHMM MHXKEHepa XUMMKa-
texHosora. «lIpuknaaHas MexaHHWKa» Kak OCHOBa JUIsl NOHMMaHUs pPalbOThI, yCTpOMCTBa U
0e301acHOM 3KCILTyaTalluyu 000PYAOBaHHSI XUMHUYECKOTI'O IIPOU3BOJICTBA.

2. Moayasb 1 «Onpenesienue peakuuii onop. Pacrsskenue-cikarue».

Paznen 1.1. Onpenenenue peakiuii onop.

AOCOIIOTHO TBEPJOE TEI0. DIeMEHTHI CTaTUKU. OCHOBHbBIE NOHSTHS. AKCHOMBI CTaTUKH.
VYpaBHeHus paBHOBecHs. CBS3U U UX PEAKLMH.

Pa3nen 1.2. PacTskeHue-cxarue.

OCHOBHBIE [JONYIIEHHWS M IPHUHLHUIBI CONPOTHUBIEHUS MaTepHaloB. MeTos CcedeHHui.
Hampsokenus, nedpopmaunu u nepemenieHus. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHHX
YCWINH, HanpsokeHMM W nepeMmermieHuid. CTaTMYeCKM  ONpPENENIMMBIE W CTaTHYECKU
HeolpeAenuMble 3a1a4un. JuarpaMmel pacTsDKeHUs JUIsl IUNIACTUYHBIX U XPYNKUX MaTepHalioB U
UX XapakTepUCTUKH. J[lomyckaemple HaIlpsDKEHHS. YCIOBHUE NPOYHOCTH IPU PaCTSHKEHUU
(cxaTum).

3. Moayas 2 «Kpy4yenune. U3ruo».

Paznen 2.1. Kpyuenue.

3akoH ['yka npu casure. BHyTpenHue cuioBbsle (akTopsl IpHu kpyuyeHuH. Hanpsokenus B
CTEPKHSAX KPYTJIOro cedeHusl. Y CJI0BHE MPOYHOCTH MPU KPyUEHHUH.

Paszgen 2.2. U3ruo.

I'eomeTprueckne XxapakTEpUCTUKH IJIOCKUX cedeHui. [IoHsATHE YncTOro M nmornepeyHoro
u3rnOoB. IlpaBuna mNOCTpOEHUs SIHIOp TMOMEPEYHBIX CHJI M HM3rHOAroIUX MOMEHTOB.
Omnpenenenre HOpPMalbHBIX HANpPSOKEHWH. YCIIOBHE MNPOYHOCTH mnpu u3rude. OmnperneneHue
KacaTeJIbHBIX HapsHKeHUH. PanoHansHble OpPMBI CEYEHUH.

4. Moayub 3 «Ci10:xHO€e HANIPSIGKEHHOE COCTOSTHH E».

Pazgen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUA M TUINOTe3bl NpodHocTH. llonsAtue
HaNpsHKEHHOTO COCTOSIHMA. [ J1aBHBIE MUIOMIAIKU U TJIaBHbIE HanpspkeHus. OO0OIIeHHBINH 3aKOH
I'yka. Haznauenue runore3 npouyHocTU. [IoHSATHE SKBUBAJIEHTHBIX HANpSIKEHUN M KpUTEpPHEB
IIPOYHOCTH.

Pasznen 3.2. TOHKOCTEHHBIE COCYIBI.
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ToOHKOCTEHHBIE COCYABl XMMHUYECKHX MPOU3BOACTB. OrmpesesneHre HaNpsHKEHUE 10
O6e3amoMeHTHOM Teopuu. OcHOBHBIC jgomnymieHus. BwBon ypaBHenms Jlammaca. Pacder
TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHHIO Jlamaca M 1O CTaHAAPTH30BAHHOW METOIHKE.
VYcnoBue NpoyHOCTH.

Pa3nen 3.3. Pacuer cxarbIx cTep>KHENH HA YCTOMUMBOCTb.

Y CTONYMBOCTh AIEMEHTOB KOHCTPYKIUH. [ToHATHE KPUTHYECKOW CHITBI B KO3 UIIMEHTA
3araca npodHoctu. Pacuer kputnueckoi cuibl o Dinepy. Ilpeaenst npumeHuMocta GopMyIibl
Oitnepa. [IpakTudeckuii crmocod pacdyera Ha YCTOMYUBOCTb.

5. MoayJas 4 «/leTtanu Mamun».

Pa3nen 4.1. CoequHenue nerajei MaliyuH.

Knaccudukanus peraneil MamMH M anmapaToB XMMHUYECKHX MPOU3BOACTB. Pe3pOoBbIe
coenuHeHus. Pacuer OONTOBBIX COEIMHEHUI MpPU MOMEPEUHBIX W MPOAOJIbHBIX HAarpy3Kax.
[[InoHnounsle coenuHeHus. Ha3HaueHne W BUABI IIMOHOK. PacyeT mMOHOK HAa cpe3 M CMSATHE.
Buner cBapku. O6nacth npuMeHeHus. Bunbl cBapHbIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HAaXJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocH, UX ONOPHI U COCTUHECHUS.

Banbl, ux xnmaccudukanus u HazHadeHue. Ocu. IIpoeKTUPOBOYHBIE pacueThl BAJIOB H
oceil. Ilogmmnuuky ckoibxeHus. Marepuansl Briaabimied. [logmunHUKKM — KayeHUs.
[IpuHuMnuansHOE YCTPOMCTBO M OCHOBHBIE TIe€OMETpUUYECKHE pa3Mepbl. JlocTOMHCTBa,
HEJOCTaTKM W O0OJacTH NPUMEHEHHUS MOAIIMITHUKOB KadeHHs M CKoJbxeHHs. lIpuBogHbie
mydtel. Haznauenue. Kiaccubukamus mMmypr mo mpuHIMITY IEHCTBUS M XapakTepy paOOTEHI.
[Topsnox moadopa MydT ¥ OCHOBBI IPOYHOCTHOTO pacueTa.

Pa3nen 4.3. Mexannueckue nepeaauu.

3yb6uatsie nepenaun. OKpyXHOe W paauanbHoe ycuius. Pegykropsl. OmnpeneneHue u
knaccudukanus. [IpuMepsl cxeMm peTyKTOpOB.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akanem.

€IMHUIIAX Jacax

O01as TPyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonTaktHas padora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 79.8
KoHTtakTHas camocTosiTenpHas paboTa 0.2
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢

OLICHKOH

B 3aueTHBIX

B actponom.

€IMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktaeckue 3arstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMOCTOATEIbHOE N3YUYEHHE PA3JeJIOB JUCIUIIINHBI 59.85
KoHnTtakTHas camocTosTenbHas pabota 0.15
Bua kKoOHTpoOJIsA: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM
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AHHOTauus padoyeil nporpaMMbl y4eOHOM JUCHUILIIHHbBI
DaeKTHBHBIE KypchI 0 pu3uueckoii KyabType (51.B.20)

1 Heab AMCHUIVIMHBI — OBJIQJCHUE CHCTEMOW MPAKTUYECKMX YMEHMH U HaBBIKOB,
00eCTeYnBaOIIUX  COBEPIICHCTBOBAHUE  INCUXO(U3UYECKHX  CIIOCOOHOCTEW;  pa3BUTHE
CHOCOOHOCTEM HCMONb30BaTh pa3HooOpasHble (OpMbl (U3NYECKON KyJIbTyphl, cIOpTa U
Typu3Ma JJil COXPaHEHUs M YKPEIJIEHUS CBOEr0 3J0pPOBbsi U 370pPOBbsl CBOMX OJIM3KUX B
IIOBCEHEBHOM XHM3HM U NMPO(ECCHOHAIBHONW AEATENbHOCTH; (OPMHPOBAHNE MOTHBALIMOHHO-
[ICHHOCTHOTO OTHOIICHUS K (DU3MYECKOM KyJabType, (PU3NYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIUTaHHUIO, YCTAHOBKAa Ha 3/J0pOBBIH 00pa3 »KU3HU; OOyYeHHE TEXHHYECKUM U
TaKTUYECKUM IIPUEMaM OJIHOTO U3 BUJIOB CIIOPTA.

2 B pe3yabrare H3yYeHHMs AUCHMIUVIMHBI O00Oy4Yamouuiicsi 10 NporpamMme
O0akajiaBpuaTa J0JI/KeH:

Obnadams crnenyronumu o0mekyabTypHbiMU (OK) KoMIIeTeHIusAMu:

-CIIOCOOHOCTB K CaMOOpraHu3aiuu u camoodpaszoanuto (OK-7);

-CIIOCOOHOCTb UCIIONIb30BATh METObI U CpeACTBa (PU3NYECKOM KyIbTYphI U1 00ecCeueHus
TIOJIHOLICHHOM COLMABbHOM U npodeccronabHoil aestenbHoctr (OK-8).
3nams:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MYECKON KYIbTYpPHI U CIIOPTA;

- COLMAIbEHO-0MOIOTMYECKIE OCHOBBI (PU3NYECKOM KYIBTYPHI U CIIOPTA;

- BJIIMSIHAE O3/IOPOBUTENBHBIX CHUCTEM (U3UYECKOTO BOCIUTAHHS Ha YKpEIUICHUE
3J10pOBbs, NPOPHUIAKTUKY IPOPECCHOHATIBHBIX 3a00J€BaHNUN U BPEIHBIX MPUBBIYEK;

- CHOCOOBI KOHTPOJISE H OLUEHKHM (U3WYECKOTO pa3BUTHA M (U3UIECKOM
[OJIFOTOBJIIEHHOCTH;

- OpaBUiIa M CIOCOObI IUIAHUPOBAHMS HMHIUBUAYAIbHBIX 3aHATUH pazIMuHON
1IeJIEBOM HAPaBJIEHHOCTH;

— crnoptuBHble Tpaguuuu MXTU-PXTY um. I.11. Menneneesa.

Ymemns:

—  BBINOJIHATH UHIMBHIYyalIbHO MMOJA00OpaHHbIE KOMIUIEKCH IO (PU3UYECKOM KyJIbType U
pas3JINYHBIM BUJAM CIIOPTa;

—  OCYUIECTBJIATb CAaMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U co0Jt0/1aTh
IIpaBHUJia TUTUEHBI U TEXHUKU OE€3011aCHOCTH;

—  OCYIIECTBIISITh TBOPUYECKOE COTPYJHMUYECTBO B KOJUJIEKTHBHBIX (hopMax 3aHATHIM
bu3nyecKoil KyabTypol U CIOPTOM;

—  BBINOJIHATH NPUEMBI 3aIIUTH U CAaMOOOOPOHBI, CTPAXOBKHU U CAMOCTPAXOBKH.

Brademu:

— CpeacTBaMHM M METOJaMH YKPEIJIEHUS WHIUBUIYaJIbHOTO 370pPOBbS, (PHU3MUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JOJDKHBIM  YpOBHEM  (U3MYECKOH  MOJArOTOBIEHHOCTH, HEOOXOAUMBIM  JUIS
Ka4eCTBEHHOI'0 YCBOCHMS MPO(ECCHOHABHBIX YMEHUN U HaBBIKOB B ITpoliecce 00yueHHs B BY3e,
JUIsi oOecrieyeHusl TOJIHOIEHHON COIMAJIbHOW U TPO(ECCHOHATBHON JACSTENBHOCTU TOCIE
OKOHYaHHUs1 y4eOHOTO 3aBEICHNUS;

—  TEXHUYECKUMHU U TAaKTUYECKHMMH HaBBIKAMHU B OJTHOM U3 BUJIOB CIIOPTA.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Kypc nuctummuasl «JIeKTHBHBbIE AUCHMILIMHBI MO (U3MYeCKOH KyJbType H
CIIOPTY» pealn3yercs yepe3 BapuaTUBHBIA KOMIIOHEHT (JIEKTUBHBIA MO/yJb) 328 akaj. yacos /
246 actp. yacoB (BHJ CIOpTa MO BBIOOPY CTYAEHTA), B 3aU€THBIC €UHMIIBI HE MEPEBOJUTCA,
ABIIETCS 0053aTE€IbHBIM IS UCIIOJIHEHUS TIPU OYHOU (hopme 00yUeHUs..

[Iporpamma paccuMTaHa Ha U3yY€HHE TUCHMIUIMHBI «JJeKTHBHbIE TUCHHMIIMHBI 10
(pu3uyeckoii KyJbType W CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M IIPENIoJaraer, uTo
oOyyaromuecsi MMEIOT TEOPETHYECKYIO IOATOTOBKY B OONACTH JIUCHMIUIMHBI «Dusnueckas
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KylIbTypa M CHOpPT», 3aKaHYMBAETCA 3a4€TOM B KOHIIE KaxJaoro cemectpa. KoHTpoib
YCIIEBAEMOCTHU CTYJICHTOB BEJETCS MO MPUHATON B YHUBEPCUTETE PEUTUHTOBOU CHCTEME.

I[pakTHYeckne 3aHATHSA.

[IpakTiueckuii pa3aen mporpaMMbl peaau3yeTcsi Ha yueOHO-TPEHUPOBOYHBIX 3aHITHUSIX B
y4eOHBIX TPYIIaX 1Mo o0miel (GU3MIecKoi MOArOTOBKE WX MO BHIOPaHHOMY BUIY CIIOPTA.

[IpakTuueckue 3aHATHS TOMOTAlOT MPUOOPECTH OMNBIT TBOPYECKOM MPAKTUUYECKOM
JESTEIIbHOCTH, Pa3BHBAIOT CAMOCTOSITEILHOCTh B (DU3MUYECKON KyIbType W CHOPTE B IENSIX
JOCTHKEHUSI (U3UYECKOTO COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (DYHKIHMOHAIBHBIX U
JBUTATEIHHBIX CIIOCOOHOCTEH, HAPaBIeHHO (POPMHUPYIOT KA4eCTBA U CBOMCTBA TUYHOCTH.

[IpakTrueckuit paszmen BKIOYaeT B ce0s moapaszenbl: IO o0mer (u3ndeckoin
noaroroBke (ODII) u cnenmansHOM pu3mdeckoit moaroroske o Bugam cropra (COIT).

Y4eOHO-TpEHUPOBOYHBIE  3aHATHS  Oa3UpPYIOTCS HA  HIMPOKOM  HMCIOJIb30BAaHUU
TEOPETUYECKNX 3HAHWUN M METOJUYECKHX YMEHHWH, Ha MPUMEHEHHH Pa3HOOOpPa3HBIX CPEICTB
buznyecKoil KyabTyphl U CIOPTA.

VYnensercss BHUMaHUE BONPOCAM IMPOBEJCHUS COPEBHOBAaHUN (IpaBUia COPEBHOBAHUM,
CUCTEeMa PO3BITPHIIIEH, OnpeiesieHre modenuTeneid, 000py10BaHUE U UHBEHTAPh).

Kpurepuem ycremrHocT# OCBOEHHUSI YI4EOHOr0 MaTepuaia SIBISETCS IKCIEPTHAsT OlEHKa
MpenoAaBaTess, YUUTHIBAIOIIAS pe2ysApHOCHb NOCeueHUs 00s13ameNnbHbIX YUeOHbIX 3aHAmul,
BBITIOJIHCHUE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTP KOHTPOJIBHBIX HOPMATHBOB (TECTOB) OOIIEH
buznyecKkoil U CHOPTHUBHO-TEXHUYECKOW TMOATOTOBKHU JUIS OTIENbHBIX TPYMI Pa3IHuHOM
CIIOPTUBHOW HAIPABJICHHOCTH.

Moayabs 1. OCHOBbBI MOCTPOCHUSI 0310POBHUTEIbHOH TPEeHUPOBKHU. Teopernmuecko-
MeTOAuYecKHe OCHOBBI PU3HYECKOH KYJIbTYPhI U CIIOPTA.

1. O3opoBUTENIbHAS HANPABIEHHOCTh — KaK BAXXHEUIIMN NPUHLUI CHCTEMBI
¢uznueckoro BocrutaHusi. OCHOBBI IOCTPOEHUS 03/10POBUTEIBHON TPEHUPOBKH.

2. DU3KyJIBTYPHO-0310POBUTEIILHBIE METOAUKU U CUCTEMBI.

3. OrneHka COCTOSIHHS 3[J0POBbS U (PH3MUECKON TOATOTOBICHHOCTH 3aHUMAIOIIHXCS

buznyecKoil KyJabTypol U CLIOPTOM.
Mopayas 2. /IBurateibHble BO3MOKHOCTH 4eJ0BeKa — BOCNHMTAHMe (u3nuecKkux
kavecTB. BOCK I'TO.
1. TlosBnenue u BHeapeHue komiuiekca I'TO
2. Bocnuranue ¢uznyeckux kauecTB oOyyaromuxcs (OTAeNbHbIe KaueCTBEHHbIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEH YEIOBEKA).
Mopnyas 3. MeToanka OpraHu3anuy U NPOBEACHHUS CIOPTHBHBIX COPEBHOBAHHUN H
(pU3KYJIBTYPHO-MACCOBBIX MEPONIPUATHH.
1. XapakTepucTHKa CIIOPTUBHBIX COPEBHOBAHUHN U (PU3KYIBTYPHO-MACCOBBIX MEPOIIPHUATHH.
2. ®enepanpbiii 3akoH 0T 04.12.2007 Ne 329-03 «O ¢pusznyeckoil KyJIbType U CIOpPTE B
Poccuiickoit  ®enepaumm». OpraHuzanus CIOPTUBHBIX  MEPONpUITHHA. [IHBEHT-
MEHEJDKMEHT B CIIOPTE.
3. OcHoBHble noHsTHS 3THKU criopTa. Fair Play. Tlpodunaktuka HapyleHHd CIIOPTUBHOI
sTuKH (0opbOa ¢ nonuHrom B criopte). BAJIA.
4. O0bem y4eOHOH TUCHMILINHBI (BADHMATUBHbIN KOMIIOHEHT)

B CemecTpbl
Bun yuebnoit paboTbl aKaJeMm.
yacax I Il V |

Oo0masi TpyA10eMKOCTh TUCHMIJIMHBI 10 | 328
yuyeOHOMY IJIAHY

KonrakThas padora (KP): 328
32 66 66 66 66 32

[Tpaktuaeckue 3austus (I13) 328
32 66 66 66 66 32
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Bua urorosoro koHTpoJs: 3aver / 3a- | 3a- 3a- 3a- | 3a- | 3a-
IK3aMEH 4qeT 4qeT qeT qeT 4qeT 4qeT

CemecTpbl

B actp.

Bu eOHOM PadoTHI
aya p yacax

I Il V |

O01mas Tpya0eMKOCTh JUCHUILIHHBI IO | 246
Y4eOHOMY IVIAHY

Konrakthas pa6ora (KP): 246
24 | 495 | 495 | 495 | 495 | 495
[TpakTueckue 3anstus (I113) 246
24 | 495 | 495 | 495 | 495 | 495
Buja utoroBoro kouTpoJs: 3auer / 3a- 3a- 3a- 3a- 3a- 3a-
IK3aMeH 4eT | 4YeT qer yeT | 4yer | dYer

4.4.3. IucuMIuIMHbI BAPMATHBHON YacTH (IUCHUNJIMHBI 110 BHIOOPY)
AHHOTanus padoyveil nporpammsl aAucuuninHbl «IIpupognsie pecypcsn»
(b1.B.AB.1.1)

1. eap AUMCHUIUIMHBI — IOPUOOPETEHUE CTYJEHTAMH TEOPETHUUYECKUX 3HaHUM U
MPaKTUYECKUX HABBIKOB ,[IPUMEHEHUS B UEJIOBEUECKOM ACSITEIBbHOCTU MMPUPOIHBIX PECYPCOB IS
MOJIyUYEHUsI PHEPruM, oOecredeHus OHOJOTMYEeCKON >KM3HEAEATEIbHOCTH, CO3JIaHUSl OpYIUil
TpyZla M MPOU3BOJACTBEHHBIX LHUKIOB. PaccMaTpuBarOTCs METOAbl 3KOHOMHYECKON OLEHKU
IIPUPOJHBIX PECYPCOB.

2. B pe3yabTaTe M3y4eHUus1 AMCHMUILINHBI 0aKAIaBP 10JIKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonaibubiMu (OIIK) komnerenuusamMu:

—CMOCOOHOCTHIO ~ MCMOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI  JUIS
MOHUMAaHHSI OKPYXKAoIIero Mupa u sisineruii mpupo;sl (OITK-3);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

CIIOCOOHOCTBIO OPraHU30BBIBaTh PA0OOTY HCIOJHUTENEH, HAXOAWUTh U MPHUHUMATH
yIpaBiIeHYECKHUE PEIICHUs B 00JIaCTH OPraHU3alliy TPYAA U OCYIIECTBICHUU IPUPOIOOXPAHHBIX
meponpustaii (ITK-11);

3HaTh:

— OCHOBBI TEOPUH PECYPCOIHEPTOCOEPEKEHNS;

— CnocoObl MPUMEHEHHUsI MPUPOJHBIX PECYPCOB B YENOBEUECKOW JEATENbHOCTH IS
MIOJIYYEHUS DHEPTUH;

— Bompocsl o0ecnieuenrst OM0I0rMUecKol KU3HEACSITENIbHOCTH, CO3/IaHUs OPYAUN Tpyia
Y NIPOU3BOJACTBEHHBIX [IUKJIOB;

— MeTo1bl 5KOHOMHYECKOM OLIEHKU IPUPOIAHBIX PECYPCOB;

Ymersn:

— PannoHansHO MCIIOIB30BaTh IPUPOIHBIE PECYPCHI;

Baapers:

— TeopeTHyeCKMMU  3HAHUSIMU W NPAKTHYECKUMHU  HABBIKAMU  TOBBILICHUS
pecypcoaHeprocOepexeHus, HAMITYUIIMMU PECYpPCOIHEProcOeperarouMu TEXHOIOTUIMU;

3. Kpartkoe cogep:xanue TUCUMILIIMHbI
Baenenue.
1: Obmas xapakTepucTHUKa MPUPOIHBIX PECYPCOB.
[Ipuponnas cpena, NTPUPOJONOIB30BAHUE, MPHPOAHBIE pecypchl. Kiaccubukanus
MIPUPOTHBIX PECYPCOB. DTl OCBOCHHSI IIPUPOTHBIX PECYPCOB.

95




2: Conneunast JHeprus

O6mas xapaktepuctuka Comuna. Comaie u yenoBek. Comneynoe terto. ComHIEe U

AIIEKTPUYECTBO.
3: Atmocdepa.
O6mas  xapaktepuctuka arMmocdepbl. CTpoeHHE H  COCTaB
PamuannonHbiii, TemmoBol wu BOAHBIN OamaHchl. [IpomcxoxaeHue

ruapocdepsl. JIBUKEHHE BO3IyXa U €0 UCIIOJIb30BAHUE YEIIOBEKOM.

4: T'mnpocdepa.

aTMOC(EepBhl.

atMocdepsl U

Oo6mue cBeneHbst 0 ruapochepe. OU3NMKO-XUMUYECKHE CBOWMCTBAa BOJbL. CTpoeHUE
ruapocdeprl. OOmias xapakTepucTHKa BOAHBIX pecypcoB. Boauble pecypcsl Poccum.
['unposHepreTdeckne pecypcbl. MuHepanbHbIe JiedeOHbIe BOABL. [IpOMBITIIIEHHBIC BOJIBI.
Tepmanbubie Boabl. ['eoTepmainbhbie pecypcbl. OxpaHa BoJHBIX pecypcoB Poccuu.

5: buopecypcsl.

Pactutenbubie pecypebl. Pacturenwsubie pecypcel Poccun. Pecypchl KHBOTHOTO

mupa. Mopckue 6uopecypcbl. JKHBOTHBIE OMOPECYPCHI.
6: 3emMeNbHbIC PECYPCHI.

OOmiasi XxapakTepUCTHKAa ITOYBEHHBIX PECYPCOB.

3eMenbHbIe
7: PekpeallnOHHbBIE PECYPCHI.
8: MuHepanbHbIE PECYpPCHI.

OO0mme cBeIeHUsT O TIIOJE3HBIX  HMCKOMIAEMBIX.

daxTopsl

BeniectBeHHBIN

104YBOOOpa30BaHUS.

COCTaB  pYII.

[TpombinuieHHble KIaccuukanuu MetauioB. Kinaccudukanus pecypcoB 3eMHBIX HEJP, 3amachl
U TIPOTHO3HBIE PECypChl MHUHEPAIBHOTO CHIPhS. [Ooproune TmoJie3Hble HcKornaembie. Hedts.

[Ipupoaueiii ras. VYrousb.

TOp(i) MerTannuueckue IOJIe3HbIE HCKOIlaeMbIe.

UépHble u

nerupyrone metauibl. LlBeTHple MeTtamel. bmaropomnsie mertamibsl. Penkwe u paccesHHBbIC
anemeHThl. Hemetammuyeckue mose3nbie uckonaeMbie. OTX0/IbI TOPHOTO MPOU3BOJICTBA. 3aKOH O

Henpax Poccuiickoit @enepannm.
9: DKOHOMHYECKAsI OLIEHKA IPUPOJHBIX PECYPCOB.

4. O0bem y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboTh €IUHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konrakthas patora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTenbHOE U3YdeHUE Pa3IeNioB JUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenpHast pabora ’ 0,2
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3ager

B 3aueTHBIX

B actponom.

Bupl yueGHOI paboTh eTUHUIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonrakTtnas paoora (KP): 1,3 36
Jlexumu (JIek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YUYECHUE PA3JIENIOB JUCIIUIUIMHBI 1,7 44 85
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KoHnrtakTHas camoctosTenbHas pabora 0,15

Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTaUHs padoyeil MPOrpaMMbI JUCIHUTLUINHBI « JKOJIOTHS XUHMUYECKHX
npeanpusituii» (b1.B./[B.1.2)

1 Heap AUCHMIUIMHBI - TPUOOpPETeHHE OOYYAIOIIMMHCS 3HAHUH W KOMIIETEHIIHH,
npodecCHOHANbHBIX YMEHUH W HaBBIKOB B 00JacTH OpraHU3aldd  MaJOOTXOJHBIX
NPOMBIIIICHHBIX MPOM3BOJCTB HAa OCHOBE METOJIOB OOE3BPEKHMBAHUS TBEPABIX, KHUIKAX U
ra3o00pa3HbIX 3arpsA3HSIONINX BEIIECTB.

2. B pesyabTare u3y4eHust AUCHUILUIMHBI 0aKATABP T0JKEH:

oBJIa/leTh cieayrommumu odmenpodeccuonaibubiMu (OIIK) koMmnereHuusimm:

-CIIOCOOHOCTBIO HCII0JIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpYysKaromiero Mupa u ssiacauii mpupozst (OITK-3);

oBJIaleTh cieayrmmumMu npopeccuoHanbHbIMU (IIK) komnereHuusiMu:

CIIOCOOHOCTBIO OPraHU30BBIBaTH PAOOTY HCIOJHUTEICH, HAXOAUTh U MPUHUMATH
yIIpaBJIEHYECKHUE PEUICHUs B 00JIaCTH OpPraHU3aliy TPYyJa U OCYIIECTBICHUH MPHPOI00XPAHHBIX
meponpusituii (ITK-11);
3HaTh:

- OCHOBBI XMMUYECKUX TEXHOJIOTHI MPOU3BOJCTB C MO3HUIMKA UX BO3AEHCTBUS HA OKPYXKAIOLIYIO
cpeny;

- OCHOBHBIE METO/Ibl OOpAIIEHUsI C TEXHOTEHHBIMHU 3arpsI3HSAIOIIMMU BEIIECTBAMHU.

Ymers:

- aHANW3HUPOBATh JAHHBIE IO HMCTOYHHMKAM BBIOPOCOB (COPOCOB) 3arpsA3HSAIONIMX BEIIECTB;
BBIJICJIATH TIPUOPUTETHBIE 3aTrPA3HSIONINE BEIIECTBA U UCTOYHUKU UX BHIOPOCOB (COPOCOB);

- IPOBOAUTH OLIEHKY MPUPOIOOXPAHHBIX MEPONPUATHI 10 HOPMATHBAM IIPEIEIBHO
JOIYCTUMBIX  BBIOPOCOB  (COpPOCOB)  3arpsi3HSIOIIMX ~ BEUIECTB U 3KOHOMHYECKOMH
1eJ1eCO00Pa3HOCTH UX MTPUMEHEHHMS.

Baanern:

- HaBBIKAMM COCTAaBJICHUS M aHajJu3a NMPUHUUINAIBHBIX TEXHOJOTMYECKHX CXEM IO OYHCTKE
BbIOPOCOB (COPOCOB) MPOMBIIIIEHHBIX TPOU3BO/ICTB;

- METOJJaMU CPaBHEHUs BAPUAHTOB MPOEKTHBIX PEIICHUM, HAIIPABICHHBIX HA SHEPIO- U
pecypcocOepexeHrne 1 MUHUMH3AlLHI0 BO3ACHCTBHUS Ha OKPYKAIOIIYIO Cpey

3 Kpartkoe conep:kanue JMCIHIITHHbI

OcCHOBHbIE XMMHUYECKHE TEXHOJOTMM M HMX BO3JEHCTBHE Ha OKpPYXKAWOIIyK cpeny (B
IPOM3BOJICTBE CEPHOM, a30THOW U (OocHOPHOM KHCIOT, MUHEPATbHBIX YIOOpEHUH, IIeI04ei,
aMMHUaKa, CTPOUTEIbHBIX MaTEpHalioB, LEJUIIOJ03HO-OYMaXHOW  IPOMBILUIEHHOCTH U
HedTerazoo0erye). [IpuHIMIBI OpraHu3anu NepepadoTKU, 0OE3BPEKUBAHMUS U YTUIU3ALUU
OTXOJIOB OCHOBHBIX IPOM3BOJCTB B XMMHUYECKOHM, HE(YTEXMMHUYECKOH, CTPOUTENBHOH M Ip.
oTpacisax. MeToapl OUUCTKU MPOMBIIUIEHHBIX [a30B OT TBEPABIX YACTHUIl U a3pO30JI€i, OKCUIOB
Cepbl M a30Ta, XJOp- U (TOpPCOJAEpKAIINX Ia30B, OPraHUUYECKUX 3arps3HSIONIMX BELIECTB U
OKCHJIa yriepoja. XUMHUYECKUe, (U3UKO-XUMHUUECKHE W OMOXMMHUYECKHE METOJbl OYHCTKU
cTtouHblx Boja. Cucrema cbopa, mepepaboTKu U 00€3BPEKMBAHUS TBEPABIX MPOMBIIIIEHHBIX
OTXOJIOB.

4. O0beM y4eOHOM JUCHUIIMHBI
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B 3aueTHEBIX B akanmewm.

Bunsl yueOHoI paboThI eAMHMLIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
Konrakthas pa6ora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
Jlaboparopusie 3ausatus (JI3) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE N3Y4YeHUE Pa3esioB JUCIUIUIHHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actponoMm.

Bupl yue6HO# paboTh eIUHNIaX qacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
Konrakrhas padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
Jlabopatopubie 3anstus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyeii mporpamMmbl JucuuInHbl «cciieoBanue onepamnuii B
xumu4deckoii rexuonorun» (b1.B.J1B.2.1)

1. Heap aucuumiaumHbl — (QOpMHUpPOBaHHE KOMIETEHIMI B 0O0JIacCTH aHaIu3a,
MOZACIINPOBAHUA U OIITUMHU3ALIUN onepaunﬁ.

2. B pesyabTare n3y4eHust AMCUHUILIMHBI 0aKATaBP NOJIKEH:

oBJaJeTh ciaeayomumu odmenpodeccuonaibubiMu (OIIK) komnerenuusaMu:

— CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCLUIUIMH B
npoeCcCHOHATIBHON  AEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTHYEeCKOro aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHOro uccienoBanus (OITK-2);

oBJaeTh ciaeayromumMu npogeccnonanbubiMu (IIK) komnerenuusivn:

- CHOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTMUECKHHM MpOLECcC KaK OOBEKT YIpaBICHUS
(IK - 9);

—CIIOCOOHOCTBIO MNPUMCHATE COBPEMCHHBIC MCTOABI MCCICIOBAHUSA TCXHOJIOTHYCCKUX
nmponeccoB M IMPUPOAHBIX CpE, HCIIOJIB30BaTh KOMIIBIOTCPHBIC CPCACTBA B HAYYHO-
uccienosateabckoit pabore (ITK-14);

3nams.

- MOHSATHE OTEpaIlid M HUCCIEAOBAaHUS OIepaIiid, CYyITHOCTh MPSIMONW M OOpaTHOMU
3a/1a4 UCCIIEIOBAHUS OTEpPALIHiL;

- o0JacTu MPUMEHEHHUsI UCCIE0BAaHMUS ONEepalliii B yIIPaBICHUH OPTaHU3AIUSIMH U
MPEANPUATUIMU;

- OCHOBHBIE KJIACChl MOJEJIEN HCCIENOBAaHUs ONEpallMid M CUTyallMd HPUHATHUSA
peLIcHus;

- MOHATHUE 33]1a4¥ ONITHMM3ALMN U €€ OCHOBHBIE KOMIIOHEHTHI;
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- npuMepsl  GopManMzanMyM  3a4a4  ONTHMH3ALMU  NPOU3BOACTBEHHOW U
JIOTUCTUYECKOU JIEITEIbHOCTH C IIOMOIILI0 MOIeJIeld JUHEMHOIO0 U IEJOYHCICHHOIO
HporpaMMHUpPOBAHU,

- 00J1aCTH MPUMEHEHHSI UMHUTAIIMOHHOTO MOJCIIMPOBAHUS JIJIs aHaJu3a CHCTEM B
YCJIOBHSIX JIEUCTBUS CTOXAaCTUYCCKUX (haKTOPOB.

Ymemy:

- dopMynupoBaTh LEAH, 334aYM W KOHLENTYAJIbHYIO MOJENb OIEPalMOHHOTO
UCCIIC/IOBAHMS,

- dbopManu30BBIBATH MPHUKIATHBIE 33]Ja4l C TOMOIIBIO MOJIEIeH MaTeMaTHUYECKOTO
MIpOrpaMMHUPOBAHUS U PelIaTh ux ¢ momoinisto makera GLPK;

- pa3pabaThIBaTh IMUTALIMOHHBIC MOJIENIU OIepaluii ¢ moMoIkko nakera Anylogic;

- UHTEPIPETHPOBATh PE3YNIbTAThl MOJCIMPOBAHUS M TOTOBUTH PEKOMEHIAIIUU
pELICHUH Ha UX OCHOBE.

- paboTaTh ¢ HAyYHO-TEXHUUYECKOH JINTEpaTypoil B 00JIacTH MPUMEHEHHUSI METOJIOB
HCCJIEI0BAHMS OTIEpALIUN.

Bnaoemw:

- HaBbIKAMU pPa0OThl C HAYYHO-TEXHHYECKOH, CIPABOYHOH JIUTEpaTypod U
AJIEKTPOHHO-OMOIMOTEYHBIMH PeCypcaMK B 00J1aCTH MCCIICIOBAHUS OTIEPAIINi;

- HABBIKAMU MIPUMEHEHUS KOMITBIOTEPHBIX HHCTPYMEHTOB MOJICTTUPOBAHUS;

- HABBIKAMU TIPUHSATHS PEIICHUS HA OCHOBE MOJICITUPOBAHUSI.

3. Kpartkoe coaep:xanue JUCUMIIIMHBI:

Hctopus BOSHUKHOBEHHUS HUCCIIeIOBaHUs onepauid. [lonstue uccinegoBanue onepauuid.
OO6nacTi TpPUMEHEHHsI HMCCIEAOBAaHUS OIepalii JJii COBEPIICHCTBOBAHUS OpraHU3aluil u
npennpustuil. [Ipsimas u obpaTHas 3a7auu MCCIEAOBAHUS OIEpaluil. DTambl ONEPALMOHHOTO
ucciaenoBanus. Poib MopenupoBaHus B HUccCienoBaHUM onepanui. Curyalluu OpUHATUS
peLIEeHUI 1 OCHOBHBIE KJIACCHI MOJIEIEN B UCCIIEA0BAHUH OIIEPALIAM.

[TonsiTMe 3amauum  ONTMMH3AaLlMM M €€ OCHOBHBIE KOMIOHEHTHL. JIuHeiHoe
IpPOrpaMMHUpPOBAaHUE: MaTeMaTHdecKass IMOCTaHOBKA 3aJaud JIMHEHHOro MpOorpaMMHpPOBaHUS,
reoMerpuueckas MHTepnperauus. IloHdaTne nomycTMMOCTH M onTUManbHOCTH. CBS3BIBaIOIINE
orpaHuWYeHus. AHAIN3 YyBCTBUTEIBHOCTH. OOIIas XapaKTEPUCTHKA aIrOpUTMa PelIeHUs 3a1a4
JUHEHHOTO MPOrpaMMHUPOBaHUS. SI3BIKH MOJICTMPOBAHMS U UHCTPYMEHTHI IS (hOpMamu3aluu u
pelieHus 3ajad  JIMHEHHOro mporpammupoBaHus. lLlemouucieHHoe mnporpaMMUpOBaHUE:
MCIIONIb30BaHNE TUCKPETHBIX TMEPEMEHHBIX B 3a/adaX ONTHMM3AIMM; OOINas XapaKTepUCTHKA
QITOPUTMOB pELICHUs 3a/1ay LIeJIOYMCIEHHOT0 IporpammupoBanus. [Ipumeps! dopmanuzanuu
3aja4 B cepe NMPOU3BOACTBEHHOI'O TUIAHUPOBAHHUS, JIOTUCTUKH PACIIPEeNICHHs, TUIaHUPOBaHUS
NPOJaXK U OTepalyii, COCTaBIEHUU pacIUCaHHM.

[Ipobnema mHpHUHATUS pELIEHUS B YCIOBHAX JEHCTBUS CTOXACTHYECKUX (PaKTOPOB:
OCHOBHBIE IMOAXO0/bI K peuieHuto. [I[puMeHeHne MeTrosa MMUTAMOHHOIO MOJECIUPOBAHMS JUIS
aHajau3a W ONTUMH3auuMu onepauuil. KoMmmbroTepHble HWHCTPYMEHTBHI MOJEIUPOBAHUS.
I[MporieccHoe MozaenupoBanue B nmakere Anylogic. UMUTaIMOHHBIH SKCTIEPUMEHT.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auernbix | B akanmem.
Bupl yueGHOI paboTh eIUHUIIAX qacax
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonrakthHas paoora (KP): 1,3 48
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Jlexumu (Jlek) 0,4 16

JlabopatopHsie 3anstus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE 3YYeHUE Pa3esioB JUCIUIUIMHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buj koHTpos: 3a4eT / 3K3aMeH - 3auer ¢
OLICHKOM

B 3auetnbix | B actponoMm.

Bupl yue6HO# paboTh eIUHNIaX qacax
OO01asi TPy10€eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
KonraktHasi padora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
Jlaboparopubie 3ansatus (J13) 0,9 24
CamocrositeabHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE N3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KonTaktHas camocrositennbHas paboTa ' 0,15
Bua koHTpoJIA: 3aueT / IK3aMeH - 3ager ¢

OIIEHKOM

AHHOTanus padoyell NporpaMMsl JMCUMIIMHBI «MeToabl pelieHus 32124
HeJIMHEHHOT0 MPOrpaMMHIPOBaHNUsl B XUuMu4eckoii Texnosornn» (b1.B.JIB.2.2)

1. Heab AMCUMIVIMHBI — HM3YYEHHE YHCICHHBIX METOJIOB PEUICHUS HEIMHEWHOIO
YpaBHCHHA Ha MNIpUMEPE 3aaadyu OIPCACICHUA 3HAUCHUH CBS3aHHBIX (i)I/I?,I/IKO-XI/IMI/I‘-IeCKI/IX
MapaMeTpoB C UCTIOIb30BaHNEM MHCTPYMEHTApHs 3JeKTPOoHHBIX Tabmuiy MS Excel.

2. B pe3yabTare n3yueHus JMCUMIJIMHBI 0aKaJlaBp A0JKeH:

oBJaJeTh ciaeayommmu odmenpopeccnonanbubivu (OIIK) komnerenuusamn:

— CIOCOOHOCTBIO MCITOJIB30BATh OCHOBHEIE 3aKOHBI €CTCCTBCHHOHAYYHbBIX JUCHUIIIINH B
HpO(l)CCCHOHaﬂBHOﬁ ACATCIIBHOCTH, MNPUMCHATH MCTOABI MAaTEMaTHYCCKOIO aHajlIn3a ¢
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOr0 uccienoBanus (OITK-2);

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

- CIMOCOOHOCTBIO aHAIM3MPOBATh TEXHOJOTHYECKHM MPOIECC KaK OOBEKT YIpaBICHHS
(IIK - 9);

—CMOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METOJBI HCCIEAOBAHUS TEXHOJIOTHYECKHX
MpOLIECCOB U MNPHUPOJHBIX Cpel, UCIOJb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienosarenabckoit padore (I1K-14);

3namo:
— METObI JTUHEHHOTO U HEJIMHEHHOTO MPOrPaMMHUPOBAHNS;
— METOJbl ONTUMHU3AINH JJIsl PEIICHHS] KOHKPETHBIX 3a/1a4;
— OCHOBHBIE  METOJAbl  ONTUMH3ALMH, MPUEMbl  TMOCTPOCHUS  KPUTEPUEB
OINTUMAaJIBHOCTH;
Ymems:

— TPUMEHSATH METOJIbI ONTHUMH3AIUH JIJIsl pEelIeHHs] KOHKPETHBIX 3a7ad4;

— BbIOMpaTh METOMBI HCCIENOBAHUS, IJIAHUPOBATH M MPOBOIWTH HEOOXOIUMBIC
AKCIIEPUMEHTBI, UHTEPIPETUPOBATH PE3YNbTATHI U JI€JaTh BHIBObI, UCIIOIb30BAThH
MaTeMaTUYeCKWi ammapar i perieHus 3a7ad, BO3HUKAIIIMX B  XOJE
npohecCHOHANBEHOM e TeNbHOCTH;
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— CTPOUTH ONTUMH3AIMOHHEIC 33/1a4M C UCIIOJIb30BAHUEM PA3IMYHBIX METOJIOB;
Bnaoemw:
— HaBBIKAMHU IMMOJH30BAHUS METOJIAMHU YCIOBHOW 1 0€3yCIOBHOM ONTUMHU3AIINN;
— HaBBIKAMH PEIICHHUS ONTUMH3AIMOHHBIX 3amad B cpeae MS Excel u apyrumx
MMaKeTax;.
— METOJaMH JIMHEHHOr0 U HEJIMHEHHOTO MPOrpaMMHPOBAHHUS.

3. Kparkoe conep:kanue IMCHUIIHHBI:

Tema 1 Yucnennoe pelieHue HEJIMHEHHOTO YpaBHEHHs Ha PUMEPE 3a/1a4Ml ONpeaeTICHUS
3HAYCHUU CBS3aHHBIX (PU3UKO-XMMHUYECKHX MapaMeTpoB. [Ipu pemeHun MmupoKoro Kpyra
XUMHYECKMX W XUMHUKO-TEXHOJIOTUYECKMX 3a7ad 4YacTO BO3HHMKaeT HE0OXOJUMOCTh
YCTQHOBJICHHUSI 3HAYEHUS HEKOTOPOro (U3MKO-XMMHUYECKOTO Tapamerpa, Ipu KOTOPOM
JIOCTUTAETCs 3a/laHHOE 3HAUEHUE JIPYroro, CBA3aHHOIO C IIEPBHIM, I1apaMeTpa.

K takum 3agadaM, B 4aCTHOCTH, OTHOCATCA:

* TIOMCK TEMIepaTypbl, IpU KOTOPOH pacTBOPUMOCTH / BSI3KOCTh / TEIIOEMKOCTb
BEIIECTBA paBHA HEKOTOPOMY 3HAUEHUIO;

* MIOMCK KOHIIEHTPAIINU, IPH KOTOPOU MIIOTHOCTDH / TeMIepaTypa KUIeHUs / TeMIieparypa
3amep3anus / pH pacTtBopa TBepmoro BemecTBa B BOJIE / CMECH JBYX JKHUAKOCTEH paBHa
3a/laHHOMY 3HAa4€HMUIO;

¢ IIOUCK TCMIICPATYPhI / JaBJICHUA / cocTaBa CMeCH ABYX T'a30B, IIpU KOTOPBIX CKOPOCTb
p€aKiuuu JOCTUTHECT 3aIaHHOI'O 3HAYCHU .

CBsi3p MeXIy ABYMS TaKUMU (U3UKO-XMMHUYECKUMHU MapaMeTpaMH 4acTO MOXKET ObITh
MpEeACTaBI€HAa B BHJE€  HEKOTOPOW  HEJIMHEHHOW  (MMOJIMHOMMAJILHOM,  CTETICHHOM,
norapudmuueckoil u T.4.) GyHKIUU OAHOU mepeMeHHOM y=f(x). Takue 3amaum cBOIATCS K
PEIICHUI0 HETMHEWHOTO YpaBHEHUS C OJHUM Hen3BecTHHIM Buaa f(x)=0.

Tema 2. CoBpeMeHHbIE MaTEMaTUYECKHUE METO/IbI PELICHUS 3aja4 pecypcocOepexeH s ; C
HaBBIKAMU HCIIOJIb30BAaHUS TMPUKIATHBIX MPOTPAMMHBIX IAKETOB B 00JAaCTH XMMHUYECKOH
TE€XHOJIOTHH, HePTEXUMUU, OMOTEXHOJIOTUN M OXpaHbl OKpyKarolell cpeabl. MeTosbl OLeHKU
apaMeTpoB MaTeMaTHUYECKUX MOJIENEH U YCTaHOBJICHUS UX aJIEKBaTHOCTH pEallbHOMY OOBEKTY.

Tema 3 3HaKOMCTBO M OCBOEHHE OCHOBHBIX MAaTE€MaTHMYECKHX METOJOB JUISl PELICHUs
ONTUMM3AIMOHHBIX 33Ja4 (METO/Ibl JUHEHHOI0 U HETMHEHHOTr 0 MPOrpaMMHUPOBAHHS, TOMCKOBBIE
METO/Ibl SKCTPEMAIIbHBIX TOUEK BHYTPU (PaKTOPHOTO MPOCTPAHCTBA.

Tema 4 OcBoeHME IPUEMOB PEUICHUS 3a/1a4 10 ONTUMH3AIUN TEIJIOCHA0KEHUS CUCTEM U
UCIIONB30BAaHMEM METOJa OBPUCTHUK W TNHHY-30HBL. Pa3paboTka ONTHUMANbHBIX CXEM
pEeKyIepaIuu Termia, oreHka 3 (HEeKTUBHOCTH KaXI0H U3 CXEM.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanewm.
Bunst yaeGHoi paboTh eIMHHIIAX qacax
O01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
Kounrakthas patora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
JlabopatopHsie 3anstus (J13) 0,9 32
CamocrosiTesbHas pa6ora (CP): 1,7 60
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CamocTosiTeTbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUTUIMHBI 17 59,8
KonTaktHas camocrositensHas pabota ’ 0,2
Bua koHTpoOJIA: 3aUueT / IK3aMeH - 3auer ¢
OIIEHKOH
B 3auetnbix | B actponom.
Bupl yueOHO#M paboTh eIMHNIaX qacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
KonraktHasi padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
Jlaboparopusie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 17 44 85
KonTaktHas camocrositensHas paboTa ' 0,15
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTanus padoyeii mporpamMmsbl qucuumInHbl « UHpopmaTuzanus XuMHKO-
TexHoJoruueckux cucrem» (b1.B./1B.3.1)

1.enp AUCHUILIMHBI - TIOJyYeHUE CTYJIEHTaMU 3HAHUU B 00JIACTH COBPEMEHHBIX
UHQPOPMAITMOHHBIX TEXHOJOTUM W UX IpPUMEHeHUs B XHUMHUYECKOM HAydYHOU U
IIPOM3BO/ICTBEHHOH cdepax.

2. B pe3syabrare
0akajaBpHuaTa q0JI’KeH:

oBJaJeTh ciaeayromumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CIIOCOOHOCTHIO AHAIM3UPOBATH TEXHOJIOTMUYECKUH MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

- TOTOBHOCTHIO HM3ydaTh HAYyYHO-TEXHUYECKYI0 HH(POpPMAIIHIO,
OTEYECTBEHHBIH U 3apyOEKHBII OMBIT 10 TeMaTuke uccneaoBanuii (ITK-13);

CIIOCOOHOCTBIO TPUMEHSTh COBPEMEHHBIE METOJbI HCCIECIOBAHUS TEXHOJIOTHYECKUX
MpOLIECCOB U MNPUPOJHBIX Cpel, UCIOJb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienosareabekoit padore (I1K-14);

3HaTth:

- OCHOBHBIE TIOHSTHS U OTpeesieHrs] HHHOPMATU3aIUH

- MeToAbl AaBTOMAaTH3WPOBAHHOrO cOopa, Iepenayvy,
nHbOpMAIMU O IapaMeTpax TeXHOJIOTUYECKUX IIPOIECCOB;
PeJIAIUOHHBIX 0a3 TaHHBIX;

YMeTs:

- aHAJM3UPOBATH XMMUYECKHE TIPOIIECCHI U TTPOU3BOACTBO KaK OOBEKT aBTOMAaTH3AIUU U
yIpaBleHUs; BBIOUPATh CTPYKTYpPY AaBTOMATH3MPOBAHHBIX TEXHOJOTHYECKUX KOMILIEKCOB,
WH()OPMAIMOHHBIX ¥ BBIYUCIUTENIBHBIX CETEH; MPOCKTUpPOBaTh 0a3bl JAaHHBIX B JIaHHOU
MpeIMETHOW O00NacTH ¢ TONyYeHHEM TMPOTPAMMHOTO TMPOAYKTa C TMOMOIIBI0 MAKeTOB
MPUKIIAIHBIX Iporpamm no paspadorke CYB/I;

Baapers:

- TIPEACTABJICHUEM O MPUMEHSIEMBIX JIJIS 1IeJIel aBTOMaTU3UPOBAHHOTO cOOpa, rmepeaayn,
00paboTKM W HaKOIUIeHHUs WHGOpPMAIMU TEXHHUUYECKHUX CPEACTBAX, BKIOYAs MPOMBINIICHHBIE
KOHTpOJUIEphl U yrpasistomme IBM; o npuMeHeHNN BBIUMCIUTEILHOW TEXHUKHU Ui BBIOOpA,
KOMITOHOBKH U T'pa)uuecKkoro n300pakeHrss XUMHUUECKUX POMBIIUICHHBIX allapaToB.

3. Kparkoe coaep:xaHue TUCHMILIUHBI:

1. ITonatue nHGOPMAITMOHHON TEXHOJIOTUU U HHPOPMATH3AIUH.

U3yYeHUsl AUCUMIUIMHBI o0y4dawuuiics 1Mo mnporpamme

aHaJIM3UPOBATh

00pabOTKM ¥ HAKOIUIEHUS
METObl MPOEKTUPOBAHUS
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Omnpenenenne.  Wuctpymenrapuii.  Undopmanmonnas  texnomorus (UT) wm
uHpopmanmonHass cucrema. Mudbopmaruzanms. Ortanbl  pa3BUTHS  WHPOPMAIIMOHHBIX
TexHoJoruil. OCOOEHHOCTH HOBBIX HH(POPMAIIMOHHBIX TeXHOJIOTUN. [IpobaemMbl MCIOIB30BaHUS
MH(OPMALIMOHHBIX TEXHOJIOTH.

2. Bunel nH)OpMAIIMOHHBIX TEXHOJIOTHH.

O6mas kmaccudukanmss BumoB WMT. CrpykTypa yhnpaBieHUs OpraHU3AIHCH.
Knaccudpukanus BumoB wuHPOpManmoHHbIX TexHomoruii. WT o6pabotku manHbix. WT
ynpasiieHusi. Apromatusanusa u MUT. DkcriepTHBIE CUCTEMBI.

3.0pranuzanusi ”HOOPMAIIMOHHBIX TPOIIECCOB.

Mopnenn uHGOPMalMOHHBIX IPOLECCOB Mepefadyd, oOpaOOTKH, HAKOIJICHUS JaHHBIX.
OO6oOmieHHass cxeMa TEeXHOJIOTMYECKOTo Imporecca o0pabotku uHpopmauuu. COop
peructpanust uHpopmanuu. Ilepemaua mndopmaruu. O6paboTka mHbOpManuK. XpaHEHUE W
HakoruieHne wH@opMmarnuu. CHCTEMHBIM TOAXOA K PEHICHUI0 (YHKIMOHAIBHBIX 33a7a4 U K
OpraHu3any UHPOPMAIIMOHHBIX MPOIIECCOB.

4 VlHpopMaIioHHbIC TEXHOJIOTHH B Pa3JIMYHBIX 001aCTsIX AeSITEILHOCTH.

UT B cucremax opranuzanimoHHOro ynpasiieHus. 9BM 1ipu BeiOope perieHuii B 001acTi
TEXHOJIOTHH, OpraHu3alliy, [UIAHUPOBAaHUSA W YyIpaBlieHus mpou3BoiacTtBoM. Hoseie UT B
CUCTeMax OpraHu3aluoHHOro ympanieHus. UT B oOydeHun. ABTOMaTH3UPOBAHHBIE CHCTEMBI
Hay4yHbIX HccieaoBaHuil. CucTteMbl aBTOMaTU3UPOBAHHOTO POEKTUPOBAHUS.

5.MHdopmanoHHbIe TEXHOIOTHH B paclpeieIeHHBIX CHCTEMaX.

Texnonmoruu pacnpeneneHubix BoiuuciaeHuit (PB). Pacnpenenennbie 0a3bl 1aHHBIX.
Texnonoruu u monenu "Kiuenrt-cepsep". Moaens ¢aiinoBoro cepepa. Mojens ynaieHHOTO
JOCTyMa K 1aHHBIM . Mognenb cepBepa 0a3pl JaHHBIX. Mojenb cepBepa MPHIOKEHUI.
TexHonornu 0ObEKTHOTO CBS3bIBAHUS JaHHBIX. TEXHOIOTUN PETTUIIMPOBAHUS TaHHBIX.

6.TexHOIOTHH KOMITBIOTEPHOT'O MOACTHPOBAHHS.

[loHsiTHE O KOMIBIOTEPHOM MaTeMaTH4YeCKOM MojaenupoBaHuu. OOmue cBeneHus o
KOMITHPIOTEPHOM MaTeMaTH4ecKoM MozenupoBanuu. Kiaccupukarms MaTeMaTHIeCKUX MOJICIICH.
DOrtarbl, [Ield U CPEACTBa KOMIIBIOTEPHOTO0 MAaTEMAaTUYECKOT0 MOJIEIHpOBaHuUs. MoieTupoBaHus
ciy4aiHbIX mpoueccoB. OCOOEHHOCTH MMMTALMOHHOTO MOJIEIMPOBAHUS IPOU3BOJCTBEHHBIX
CHUCTEM.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanewm.

Bunet yueGHOI paboTh €MHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 3 108
Konraktnas patdora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
CamocronTesannas padora (CP): 1,7 60
CamocTosITeIbHOE U3YUYEHHE Pa3/IeTIOB TUCIIUILINHBI 17 59,8
KoHTakTHas camocrosiTenbHas paboTa ’ 0,2
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actponom.

Buner yaeGHoi paboTh eIMHHIIAX qacax
O01asi TPY10eMKOCTh THCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 3 81
Kounrakthas patora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
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CamocTosiTeTbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUTUIMHBI 17 44 85
KonTtakTHas camocrosiTenbHast pabora ’ 0,15
Bua KoHTpOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTanuA padoyeil mporpaMmmbl TUCUUIIMHBI « [IpUHIUNBI OPraHU3alUMU ¥ YIIPABJIEHUS
sHepropecypcocoeperaromumu XTC» (b1.B./1B.3.2)

1. eap AMCHMIUIMHBI — TpuoOpeTeHHe OOYYarOIIMMHUCS TEOPETUYECKHX 3HAHUN H
MPAKTUYECKUX HABBIKOB B 00JACTHU OpraHU3allMU U YNPaBJICHHs SHEPropecypcocOeperaouimmMmu
XTC ¢ menpio pemeHust 3aj4ad TOBBILCHUS PECYPCOIHEPIrETHUECKOW H 3KOA(PPEKTUBHOCTH
XUMHUYECKHUX IIPOU3BOCTB.

2. B pesyabrare wu3y4eHusi AUCHMIUVIMHBI O0y4YaloUWiici IO MNporpaMmme
0akajlaBpuaTa J0JIKeH:

oBJIaeTh cieayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CIOCOOHOCTBIO aHAIM3HPOBATh TEXHOJOTHYECKHM MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HWHGOpMAIUIO, aHAJIU3UPOBATH
OTEYCCTBEHHBIH U 3apyOCIKHBII ONBIT 110 TeMaTuke uccienoBanuii (I1K-13);

CIOCOOHOCTBIO TPHUMEHATH COBPEMEHHBIE METOJBI HCCIEAOBAHUS TEXHOIOTHUECKUX
IIPOLECCOB W MPUPOJHBIX Cpell, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4HO-
uccienoBareabckoi padore (ITK-14);

3namo:

— CIIOCOOBI M TIPUEMBI SHEPrOPECYPCOCOEPEKEHUS B POU3BOACTBAX U «3EIEHBIX» HEMIX
IIOCTaBOK XMMHYECKON IPOAYKLINH;

— Kputepuu pecypcosneproapdexrusnocta XTC;

— YpOBHH HH(OPMAIIMOHHO-YIPABIISIOMIEH CTPYKTYphl pecypcodHeprod(hHeKTHBHOTO
XUMHYECKOT0 TPOU3BOJICTBA U UX B3aUMOCBSI3b;

— apXUTEKTYpy KopropatuBHbIX HH(popMmanmonubix cucreM (KMC) norucruyeckoro
yIIpaBJIEHUS peCypCcO’HEPro3(hPeKTUBHOCTHIO MPOMBIIIJIEHHOTO MPeIPUATHS;

— MPUHIUIBI OpraHU3aui YHEPropecypcocOeperammux XuMHIecKuX Mponu3BO/ICTB;

— OCHOBHBIE KOHIEMIIMM U HalpaBJIEHUs JIOTUCTHKH PECypCcOodHeprocOepexeHus
(«3eneHon» TOTUCTUKN)

Ymemos:

— pa3pabarbIBaTh JIOTUKO-UH(OPMAIIMOHHBIE MOJEIN OCHOBHBIX OH3HEC-TIPOLIECCOB
XUMHYECKHMX IPOU3BOJCTB U UX LIeTIel TOCTAaBOK;

— MPOBOJIUTh aHAIIU3 TEXHOJOTMUYECKUX pEeXUMOB (yHKIMoHUpoBaHus XTC ¢ 1enbio
BBISIBJICHUSI U YCTPAHEHHUS MCTOYHMKOB IOTEPH ChIPbs, TOIJIMBA M DHEPIUU B CHUCTEME IS
pa3paboTKN Hay4YHO 0OOCHOBAHHBIX TEXHOJIOTUYECKUX U MH)KEHEPHO-TEXHUYECKUX PEUIeHUH 10
MOBBIIEHUIO Y (PEKTUBHOCTH XUMUYECKUX MPOU3BOJCTB C McmoJib3oBaHueM fAaHHbIX ACY TII
XUMHUYECKOTO PEINPUSITHS,

— BBISIBIISITh U AHAJTU3UPOBATH MPUYUHBI MOTEPH CHIPHS, MATEPUAIBHBIX W TOTUIMBHO-
HHEPreTUUECKUX PECYpPCOB Ha ACUCTBYIOIMX XMMHYECKHUX MPOM3BOACTBAX U B LIEMAX IOCTaBOK
XUMHUYECKON MPOAYKIMM IO JaHHBIM, IIOJYYEHHBIM C HCIOJIb30BAHUEM MPOTrPAMMHOIO
uHctpymeHnrapus KUC;

Bnaoemuv:

— METOJI0JIOTHEeNH  (DYHKIIMOHAJIIBHOTO MOJENUPOBAaHUS TEXHUYECKUX U  COLMAIBHO-
skoHomudeckux cucteM IDEF0O «Function Modelingy;

— METOJIaMH aHaJIn3a pecypcorHeprodppexTuBHOCTH PyHKIMoHUpoBaHus X TC.

— METOJ0JIOTHEN peMHKUHUPUHTA OU3HEC-TIPOIIECCOB.
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3. Kparkoe comepxxanue JMCUMILIAHBI:

Mooyne 1. Beeoenue.

DHepropecypcocOeperamomme XUMHYECKHEe MPOU3BOJICTBA KaK CIOXHBIE XHUMHKO-
TexHoyiorudeckue cuctembl. Kpurepun pecypcosneproddpdexrusHoctu  XTC. Ilonsarue
pecypcosreprodddextuBHocTr U k03 dexTruBHOCTH. KpaTkas XapakTepuCTHKa CIIOCOOOB U
npueMoB dHepropecypcocoepexenus B XTC.

[IpyHUMIBI OpraHu3allid SHEPropecypcocOEperaumX XUMHUYECKUX I[POU3BOJACTB.
YpoBHU UH(GOPMaIMOHHO-YIIPABIISIOIIEH CTPYKTYpBI sHEpropecypco3pPexKTuBHOTO
xumuyeckoro mnpousBojactBa: BPM-cuctembl, ERP-cucremsr, MES-cucremsr, ACY TII
(aBTOMaTHU3UPOBAHHBIC CUCTEMBI YIIPABJICHHUS TEXHOJIOTMISCKUMH MPOLIECCAMH).

Mooyne 2. Ynpaenenue dusnec-npoyeccamu Xumuiecko2o npeonpusimusi.

busnec-tipounecc. buznec-mian. Cucremsl ynpasienus ouznec-mnporeccamu (bI1) — BPM
(Business Process Management). MeTrojoiorusi CTpYKTYpHOTO aHaliu3a U MPOSKTHPOBAHHS
SADT (Structured Analysis & Design Technique). IDEFO «Function Modeling» — metomomorus
U KOMIBIOTEPHBIE HHCTPYMEHTHI (YHKIMOHATHLHOTO MOJCITUPOBAHUS TEXHUYCCKUX U
COITMAIbHO-9KOHOMUYECKNX cucTeM. Jloruko-undopmanuonueie wmoxaenu bII — IDEFO-
JMarpaMMmel.

Peunxunupunr BII (Business process reengineering — BRP) — mepemnpoektupoBanue
JoTUKO-uH(POpMaMOHHBIX Mojener BII st nocTuxeHuss MaKCUMaIbHOW pe3yJIbTaTUBHOCTH U
s dexTuBHOCTH IPOU3BOJICTBEHHO-X035IIICTBEHHOM u (UHAHCOBO-?KOHOMUYECKOM
JESATETLHOCTH TMPEANPUITHS B COOTBETCTBUM C KOMIUICKCHBIMHU KIIIOYEBBIMH I1OKa3aTEIsIMHU
s dextuBHOCcTH (Key Performance Indicators — KPI).

Mooyne 3.  Kopnopamuenvie ungopmayuonnvlie cucmemvl  JA0CUCHMUYECKO20
YRPAgIeHUus pecypcoinepzoiIhhekmueHocmsio npeonpusmus.

ERP-cucrema (anrn. Enterprise Resource Planning System — Cucrema ruraHupoBaHHS
pecypcoB mpennpusatus). Konnenmus ERP kak pasButue Oosiee mpocThix konuenuuié MRP
(Material Requirement Planning — IlnanupoBanue norpeOHOCTeil B MaTepuanax) U MRP 11
(Manufacturing Resource Planning — IlinanupoBanue mpou3BOACTBEHHBIX pecypcoB). Mepapxus
mwiaHoB B MRP II: cTparermueckoe minanupoBaHue — OM3HEC-IUIAHUPOBAHME — IJIaH 00OBbEMOB
npoJak M Tpou3BoAcCTBa. [lmanupoBaHue pecypcoB. [maBHBINA MmiIaH-TpaduK MPOU3BOJACTBA.
[TnanupoBanue mnorpeOHocTet B MomHocTsaX (CRP). IlnanupoBanue mnorpeOHOCTE B
pacnpenenenun (DRP).

[Ipon3Bo/CTBEHHOE  IUIAHWPOBAHME, MOJEIMPOBAHWE TIOTOKAa 3aKa30B, OLEHKa
BO3MOXXHOCTH UX pealM3alli B CIYyX0axX U MOApa3AeNeHUsX MPEANpHUITHs, yBSI3bIBas €ro co
COBITOM, C MCMOJIb30BaHUEM ITPOrpaMMHOro uHcTpymeHrapusi B ERP-cucremax. Jlocrouncrsa u
HeJoCTaTKu coBpeMeHHBbIX ERP-cuctem.

MES (Manufacturing Execution System — MCHOJHUTENIbHAS CHCTEMa MPOHM3BOJCTBA) —
WHTETPUPOBaHHAS MH(POPMAIIHOHHO-BBIYUCIUTEIbHAS CUCTEMA, OOBEINHSAIONAsS UHCTPYMEHTHI
U METOJIbl YIpaBJIEHUS NPOU3BOACTBOM B peajlbHOM BpeMEHHU. 3aJaud CHHXPOHHU3ALIWH,
KOOPJMHHUPOBAHUS, aHANW3a W ONTHMH3AIMHM BBITYCKAa MPOAYKIIMH B paMKax MPOU3BOJCTBA
XUMHUYECKOH  MPOAYKLHUHU. ObecrieyeHre  BBICOKOIO  YpOBHS ~ OpraHu3allud  Bcel
IPOM3BOJICTBEHHOH JesATeNbHOCTH (OT (popMUpOBaHMS MIPOM3BOICTBEHHOIO 3aKa3a 10 OTIPY3KH
TOTOBOM MPOIYKIMM Ha ckiaabl). OnTUMH3anus MPOU3BOACTBEHHOro pacnucaHus. Otiauuue
MES ot ERP.

MES — cBs3yrorniee 3B€HO MEXIYy OPHEHTHPOBAHHBIMH Ha (PMHAHCOBO-XO3SHCTBEHHBIC
oneparuu ERP-cucremamMu u onepaTUBHONW MPOU3BOJCTBEHHON AESITENBLHOCTHIO MPEANPUSTHUS
Ha YpPOBHE 11€Xa, y4acTKa WM MPOU3BOICTBEHHOU JTMHUH.

Hwxuanit YpOBEHB nH(}OPMAIIMOHHO-YTIPABIISIOIICH CTPYKTYpBI
sHepropecypcodPpdekTuBHOTO XHMHYecKoro mpousBoactBa — ACY TII B mexax,
npoun3BoicTBeHHbIX JTUHUAX. Apxurekrypa ACY TII. SCADA-cucTeMbl.

Mooyns 4. Xumuueckue npeonpuamus Kax cheyuaabHvle 00beKmvl J102UCHMUKU
pecypcoanepzocoepercenusn. llonamue npomvlid1eHHO 1OZUCIMUKU.
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[IpenMeT © OOBEKTHI HCCICIOBAHUS MPOMBIIIICHHOW JOTUCTHKU. (OcoOeHHOCTH
XUMUYECKUX TMPEANPHUATHI KaK CIENUATBLHOTO Kilacca OOBEKTOB MPOMBINIJICHHON JOTUCTUKH.
Jloructuka pecypcodHeprocOepekeHuss — BaXHEWIIWH OpraHU3alMOHHO-YIIPABICHYECKUN
(GakTOp KOHKYPEHTOCTIOCOOHOCTH JKOHOMHYECKOW 3(PPEKTUBHOCTH M  IKOJIOTHYECKOM
0€30MaCHOCTH XUMHYECKUX MPEAIPUSITHIA.

OcCHOBHBIE KOHIIENIIMM MW  HAMNpAaBICHUS JIOTUCTUKU JHEPropecypcocOepekeHHs
(«3enmeHO» JIOTUCTHKH); 12 MPHHIMIIOB «3€JICHON XUMHUU»; MPHUHIHUIBI «3EJICHOW» TEXHUKH.
[TonsiTue sHEpropecypcocOeperaronmx 3KOJIOTHUYECKH O€30MacHBIX, WM «3€JEHBIX», Ienen
MOCTaBOK  XMMHUYECKHX IPOU3BOJACTB. JIOrMCTMYECKOE  yHpaBJIECHHUE  OTXOJIONOTOKAMH
MIPOM3BOJICTBA U OTPEOICHHUS XUMHUYECKON MPOTYKITHH.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHBIX B akanewm.

Bupl yueOHO# paboThI eIUHNIaX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 10 Y4eOHOMY MJIAHY 3 108
Konrakrnasi padora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
[Mpaktrueckue 3austus (I13)) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMoCTOSATEeNbHOE N3YYCHHUE Pa3/ICIIOB JUCIUTUIHHBI 17 59,8
KonTtakTHas camocrositenpHast pabora ’ 0,2
Bua KoHTpOJIA: 3a4ueT / IK3aMeH - 3ager

B 3aueTHbix | B acTpoHOM.

Bunel yueGHoI paboThI €AMHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konrakthas patdora (KP): 1,3 36
Jlextum (Jlek) 0,4 12
[Ipaktuueckue 3ansaTtus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeNIOB AUCITUTUIHHBI 17 44 .85
KoHTakTHas camocrosiTenbHast paboTa ’ 0,15
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3ager

AHHOTanus padoueil nporpamMmmsl ucuunanHbl « Hagexnocrs u 3ppexTUBHOCTH
xumMu4yeckux npoussoacrs» (b1.B./IB.4.1)

1. Heap aucuunauubl — G(OPMHUPOBAHHE KOMIIETCHIIMM B OOJAcTH aHalu3a |

[IPOTHO3UPOBAHUS HAJIEKHOCTH TEXHUYECKUX CUCTEM.

2. B pe3yabrare wu3y4eHHMs [AUCHHUILIMHBI oOy4yamuiuiics 10 mporpaMmme
0akaJlaBpHAaTAa J0JI/KEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMum:

- CHOCOOHOCTBIO AHAIM3MPOBATH TEXHOJOTMYECKUU IPOLECC KaK OOBEKT YIpPaBICHHS
(IIK - 9);

- CIIOCOOHOCTBIO CHCTEMATH3UpPOBaTh M 0000IaTh MHPOPMALUIO 110 (OPMHUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpustus (I1K-12);
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CMOCOOHOCTBIO  IUIAHUPOBATh  OKCIEPUMEHTAJIbHBIE  HCCIEIOBAaHUS,  IOJY4YarTh,
o0OpabaTbIBaTh U aHAJTU3UPOBATh MOJTydeHHbIE pe3yabTatThl (ITK-15);

B pesyabrare nyuenusi y4eOHOM JTUCHUILINHBI CTY/ICHT A0JIKEH:

3HaTh:

— TEPMHUHOJIOTHIO B 00JIACTH HA/IEKHOCTU TEXHUYECKUX CUCTEM;

— OCHOBHBIE COCTABJIAIOIINE MOHATHUS «HAICKHOCTB», B3AUMOCBA3b HAJECKHOCTU U
3¢ (EeKTUBHOCTH TEXHUYECKUX CUCTEM;

— T[IOKa3aTeNld, NPUMEHsEMble [UIS OICHKH HAJeKHOCTH U 3PPEKTHBHOCTH
TEXHUUYECKUX CUCTEM;

— METOJbl OLEHKH II0Ka3aTeled HaJCKHOCTH 10 [JaHHBIM DOKCIUIyaTallud U
VCIIBITAaHUH Ha HAJIEXKHOCTB;

— OCHOBHBIE  DACUETHbIE  MOJEIM s  [POTHO3UPOBAHUSA  HAJEXKHOCTU
HEBOCCTAHABJIMBAEMBIX U BOCCTAaHABIMBAEMbBIX CUCTEM;

— MeToJibl 00ecrieyeH s HaJIe)KHOCTH TEXHUYECKUX CUCTEM.

Ymern:

— paccuuTHIBAaTh U MHTEPIPETHPOBATH MOKA3ATEIH HAJACKHOCTH U d(PPEKTHBHOCTH
TEXHUUYECKUX CUCTEM;

— IPUMEHATH MPOrpaMMHOE OOECIeueHue AJIsl HayYHBIX BBIUMCICHUH JUIsl pacyeTa
HaJIe)KHOCTH;

— TPOBOAMTH TEXHUKO-3KOHOMHYECKUN aHAJIM3 pa3IMYHBIX METOJIOB OOecleyeHus
HaJIC)KHOCTH;

— pabotarh C HAay4YHO-TEXHHYECKOW JMTEpaTypol B 00JacTU NpPUMEHEHUs
MaTeMaTUYeCKOI0 IPOrpaMMUPOBaHUs JJis IPOEKTUPOBAHUSI LIeTIel TTOCTABOK.

Baagern:

— HaBblKaMM pabOThl C HAyYHO-TEXHUYECKOH, CIPAaBOYHON JMUTEpaTypod u
AIIEKTPOHHO-OMOIIMOTEYHBIMA  pPECypcamu B obnactu MIPUKJIATHOTO
UCIIOJIb30BaHUS MH()OPMAIIMOHHBIX CUCTEM ISl YIIPABICHUS IPEIIPUATHEM;

— HaBbIKaMH MPUMEHEHHUS HWHCTPYMEHTAIbHBIX CPEJICTB OOpabOTKM M aHaiu3a
JTAaHHBIX;

— HaBBIKaMM NPUHATHUS PELICHNS HA OCHOBE aHAJIN3a JaHHBIX.

3. Kparkoe conep:kanue IMCIUNIHHBI:

[Ipobnema HanEeKHOCTHM TEXHHYECKUX CHUCTeM. Pa3BUTHE TEOpUHM U METOAOB
oOecrieueHns HaJexxHOCTH. Hane:xXHOCTh 000pyAOBaHMS XMMHUYECKHUX MPOU3BOACTB. [loHsTHE
HaJe)KHOCTU. YacTHble CBOMCTBA HAIEKHOCTU. DKOHOMHUYECKHE KOMIPOMHUCCHI B 001acTu
oOecnieueHns HaiexKHOCTH. [Toka3arenn HaTeKHOCTH.

MonenupoBaHue H pacyeT HaJEKHOCTU TEXHUUYECKHUX cUcTeM. OCHOBHBIE 3aKOHBI
pacrpeneneHuil  ClIy4aliHbIX BEJIMYMH, IPUMEHEHHE IIPpH MOJEIMPOBAaHUM HAJEKHOCTH.
B3aumocBs3b MeX1y MOKa3aTeNsIMU Ha1€KHOCTH.

Pacuer mokasarenell Ha/leXKHOCTH IO JAHHBIM MCIBITAaHUN Ha HajaexkHOCTb. COop
JAHHBIX O HA/IEKHOCTHU IO pe3yJbTaTaM 3KCILTyaTalllH.

PacueT Hage)XHOCTM HEBOCCTAHABIMBAEMBIX CHCTEM TpU TOMOLIM  OJOK-CXeM
HaJeKHOCTH. MeTos CBEPTKHU.

Crioco6b1 obecrieueHus] HaIS)KHOCTU. Buipl pe3epBupoBaHus. DKOHOMUYECKUNA aHATN3
croco00B oOecneueHnsT HaAeKHOCTH.

MonenupoBaHie BOCCTAHABIMBAEMBIX CHUCTEM C IENbIO pacdera HageKHOCTH. ['padwl
cocrossHuil. CucreMa BeposTHOCTHO-IU(pdepeHnanbHbIX  ypaBHeHU. KommnbriorepHbie
UHCTPYMEHTHI JUI YHMCICHHOTO pelleHus cucteM auddepeHnnanbHbIX ypaBHeHui. Pacuer
MoKa3areiell HaJeKHOCTH BOCCTAHABIMBAEMbBIX CHUCTEM. TEXHHMKO-3KOHOMMYECKHUN aHau3
3P PEKTUBHOCTH MEPONPUATHI 10 00ECTIEUYSHHUIO HAAEKHOCTH BOCCTAHABIMBAEMBIX CUCTEM.

4. O0beM y4eOHOH JUCHUIINHBI
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Bunpl yue6HOM paboTh B 3adeTHBIX B akanmem.
€AMHUIIAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 2 72
AyJIUTOPHBIE 3aHATHSI: 0,9 32
Jlexumu (Jlek) 0,45 16
[Tpaktuueckue 3ausatus (113) 0,45 16
CamocrositesibHas padora (CP): 40
CaMocCTOsATeIbHOE U3YYCHHE PA3ACIIOB JUCIIUILITMHBI 1,1 39,8
KonTtakTHas camocTosTenpHast pabora 0,2
Bux koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢
) OLICHK O
Bupl yue6HOM paboThI B 3auetHbix | B actpoHOM.
eAMHUIIAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2 54
AyIMTOpHBIE 3aHATHS: 0,9 24
Jlexuun (Jlek) 0,45 12
[TpakTueckue 3anstus (I113) 0,45 12
JlaGoparopust 0,9 24
CamocrositebHas padora (CP): 30
CaMoCTOATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 1,1 39,85
KonrtakTHast camocTosTenbHas paboTa 0,15
Bua xonTpoJs: 3auer / 3k3aMeH 3auger ¢
) OLICHKOH

AHHOTanus padoyveil NporpaMmbl U CHUILTHHBI «MeToAbl ONTHMHU3AIMUN CJI0KHBIX
XMMHKO-TeXHoJornyeckux cucrem» (b1.B./[B.4.2)

1. Heap aucuMmjiMHbl — O0Oy4eHUE CTYJIEHTOB METOJOJIOTMH, METOJaM U aJropuTMam
pelIeHusT OCHOBaM  TEOpUU 3aJad  ONTUMHU3AaLMM M OpPraHU3alMd  CIIOKHBIX
sHEpropecypcocOeperaronmx XuMUKo-TexHosorndeckux cucteM (XTC) mpuBUTH UM HaBBIKU
IOPUHATHS ONTUMAIBHBIX PEIIEHUH Pa3IMYHBbIX 3a/a4 MPOEKTHPOBaHUSA M dKcrutyatarun XTC
HedTerazoxumuueckoro komiiekca (HI'XK); meromam perienus 3agad MHOTOKPUTEpUATbHON
ONTUMU3AIMU C Y4eTOM TpeOOBaHUH SKOHOMUYECKOH 3((EKTUBHOCTH, OXPaHbl OKpYXKarolen
npupoaHoii cpensl (OI1C) u 6e3onacHocTH xu3HenearenbHocTu (bXK/]);koMOUHATOPHBIN METOT
ONTUMH3AIMU C MCIOJb30BAaHMEM TEOpPUUM TpadoB OCHOBAM TEOPHUHM HCKYCCTBEHHOTO
UHTEJJIEKTa; TMPUHIUIAM  pa3pabOTKU HHTEIUIEKTYyaJbHBIX CHCTEM IIOMCKAa pelIeHui
He(POPMATIM30BAHHBIX 33/1a4 XUMUUYECKON TEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUH JUCUMILIMHBI
0akaJlaBpHAaTAa J0JI/KEH:

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMU (IIK) komnereHuusivu:

- CHOCOOHOCTBIO AHAIM3MPOBATH TEXHOJOTWYECKUH IPOLECC KaK OOBEKT YIpPaBICHHS
(IIK - 9);

- CIIOCOOHOCTBIO CHUCTEMATH3UPOBaTh M 0000IaTh HHPOPMALUIO 10 (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpustus (ITK-12);

o0yuyamuuiics 1o nporpaMmme
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CIIOCOOHOCTBIO  TUIAHUPOBATh  DKCIEPUMEHTAIBHBIE  HCCICNOBAHUS,  IOJNY4YarTh,
o0OpabaTbIBaTh U aHAJTU3UPOBATh MOJydeHHbIE pe3yiabTatTsl (ITK-15);

B pe3yabTare uzyueHusi y4eOHOH TUCHUIIINHBI CTYIEHT J0JIKEH:

3Harth:

- KIaccUpUKauio W OON[ylH0 XapaKTepUCTHKY OCHOBHBIX 3a/lad ONTHMH3AINH U
opraHu3zaIuu 3Hepropecypcocoeperarommx X1TC;

- IBYXYPOBHEBEIC METO/Ibl ONITUMHU3AINH dHEpropecypcocOeperatommx XTC;

- IPUHIIUIIBI CUHTE3a ONTUMAJIbHBIX SHepropecypcocoeperarommx XTC;

- CYIHOCTh KOMOMHATOPHBIX METOOB ONTUMU3ANNH CIOXHBIX XTC ¢ UCHOIb30BaHUEM
Teopuu rpadoB U TEOPUU TOTOKOB B CETSIX;

- CYIIHOCTh METOJIOB PelICHHs HEPOPMAITU30BAHHBIX 33/1a4 B XUMHYECKON TEXHOJIOTHUH C
HCIIOJIb30BaHUEM TEOPHH UCKYCCTBEHHOTO MHTEJIIEKTOB;

- METOJOJIOTHIO Pa3pabOTKU IKCHEPTHBIX CUCTEM pelIeHHs] He)OPMAIM30BAHHBIX 3a/1a4
MPOEKTUPOBAHUS U AKCIUTyaTalluu sHepropecypcocoeperaroumx XTC;

- METO/Ibl MHOTOKPUTEPHAILHON ONTUMU3ALMH 3Hepropecypcocoeperaromux X TC.

Ymers:

- MPUMEHSATH METOBI ONITUMHU3AIINN CIIOKHBIX 3HEpropecypcocoeperatomux XTC;

- BbIOMpaTh METOABl MHOTOKPUTEPHAIBHOM W KOMOMHATOPHOW  ONTHUMH3AIUU
sHepropecypcocoeperaronux XTC;

- ¢opMynupoBaTh  MOCTAaHOBKY  3a7ad  MHOTOKPUTEPHUAIBHOM  ONTUMHU3ALUU
sHepropecypcocoeperaronmux XTC;

- (opmynHpoBaTH MOCTAHOBKY 3a/1ay OpPraHU3allud ONTUMU3AIMH [IPH MPOSKTUPOBAHUU
u 3kcruryaranuu X TC ¢ UCTIONb30BaHUEM TEOpHH TPadoOB U TCOPHH ITOTOKOB B CETSIX.

Baagern:

- METOJIOJIOTHEH IMOMCKA ONTUMAIBHBIX PEIICHUN 3a7ad ONTUMH3AIUU W OpraHu3aluu
XTC ¢ ucnonb3oBaHuEM KOMOWHATOPHBIX METOJOB ONTHUMH3AIMN U TEOPUU MOCTABOK B CETIX,
METOJIOB IIEJIOYMCIICHHOTO M CMEIIAaHHOTO [EJI0YUCIIEHHOTO JIMHEHHOTO MPOrpaMMHUPOBAHHS,

- METOAOJOTHil pa3pabOTKM DSKCHEPTHBIX CHUCTEM TIOUCKA ONTHUMAIIbHBIX PEIICHHMA
He()OpMATM30BaHHBIX  3a7ad XUMHUYECKOW TEXHOJOTHH; NPHUMEHSTh WHCTPYMEHTAIbHBIC
nporpammHbie cpeacta “Excel” “MatLab” u “MathCad” mnst pereHust 3a1a4 ONTUMU3AIUH U
opraHu3zaiu Hepropecypcocoeperaromux XTC

3. Kparkoe conepxaHue JMCUMILTAHBI:
BBenenne

1.00masa xapakrepucruka XTC kak o0bexkTa mcciaenoBaHusi. Bunsl kpurepues
sp¢pexkruBHocTH XTC. OcHoBHble cBoiicTBa XTC. OcHOBHBIE CBEIEHHS O MPOEKTUPOBAHUU U
skcruryaTanuu XTC. [TonsTus ananusa, ontuMusanuu opranusanuu u cunresa XTC.

2. OcHOBHBbIEC IOHSATHS M ONpe/ieJIeHUs] TEOPUH OPraHU3aALMH.

ITonsTHE OpraHn3anuy Kak CUCTEMBI, KaK IIPOLIECcca U KaK SBJICHUS.

Opranuzanuu: cuUCTeMBbl, JOAM U odmectBo. OpraHu3alMOHHbIE COLUAIbHO-
YKOHOMHYECKNE CUCTEMBI.

[Tonsitue opranuzanuu ciaoxkHelx XTC: opranmsanus ctpyktypel XTC; opranuzanus
pexxumMoB  (crioco6oB) (ynkiumonupoBanuss XTC; opraHuzanus mpolecca yIpaBIeHUS H
(GYHKIIMOHUPOBAHUSI U TeXHUYecKoro oocmyxkupanus XTC.

KpaTtkass xapakTepuCTHKa THUIIOJOTMH M OCHOBHBIX 3aKOHOB OpIraHU3allUM: 3aKOH
CUHEpruH; 3aKOH  CAMOCOXpaHEHMs; 3aKOH  OMEp/KEHTHOCTH;  3aKOH  Pa3BUTHS;
OpraHU3al[MOHHBIE OTHOLIEHUS.

Knaccupukauus XTC mno Bugam opraHuzanuu (cnoco0oB) (PYHKIIMOHUPOBAHUS:
HENPEPBIBHBIE, HENPEPBHIBHO-IIMKIMUYECKNUE, HENPEPBIBHO-NIEPUOANUYECKUE, NEPUOAUUECKUE
(IMcKpeTHBIE),  WHAUBHUAYaJIbHBIE, COBMEILIEHHbIE =~ MHOI0ACCOPTUMEHTHBIE,  THUOKHE
MHoroaccoptTuMeHTHbie XTC.
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OCHOBHbBIE MOHATHS U CYIIHOCTh OpraHU3allud MHTEIPUPOBAHHON JIOTMCTHYECKOMN
nognepxku XTC, mpeanpuaruii W IMeneil MOoCTaBOK He(TEra30XMMHUYECKOTO KOMIUIEKCa C
npUMEHEeHHEM nporpaMmHo-uHpopmannonnoin CALS-cpensr.

3. Tunel MAaTEMAaTHYECKHUX MMOCTAHOBOK 3224 ONITHUMM3aIuM CJI0KHBIX XTC.

3azayy ONTUMU3ALUU B YCIOBUSIX PUCKA M HEONPEIEICHHOCTH; 3aJaul ONTUMU3ALNN C
LIEJIOYMCIEHHBIMU [IEPEMEHHBIMHY; 33a41 MHOTOKPUTEPUAILHON ONTUMH3ALUH.

O06o00muieHHas MaTeMaTHYECKas TOCTAaHOBKA 3a/1a4H ONTUMHU3AINH CI0XHBIX XTC.

4. Kparkasg XapakTepuCTHKa MeTOAOB OJHOMEPHOI0 M MHOIOMEPHOIO IOHMCKa
onTumMyma.

MeTtozabl OHOPOJHOIO MOMCKAa: METOJ JeNeHHs IoIojaM, MeToa (UOOHAYYM, METO]
30JI0TOTO CEYEHUST; METObI MHOTOMEPHOI'O ITOMCKA: METOMBI CTOXAaCTUYECKOTO MIOUCKA, METObI
JETCPMUHUPOBAHHOTO IPSAMOrO IOMCKA, METOJ MHOIOTPaHHMKA, METOJ COIPSDKCHHBIX
HallpaBJICHUM.

5.IByxXypoBHeBbIe MeTOAbl onTUMM3aIUN ¢J10KHbIX XTC.

OOmast crparerus JBYXYPOBHEBBIX METOJOB; METOJl 3aKpEIUICHHUS IPOMEKYTOUHBIX
IIEPEMEHHBIX; METOJI 1IEH.

6. /lBoiicTBeHHbIe 3aJa4W JIMHEHHOI0 INPOrpaMMHPOBAHUS NPH ONTHMHM3ALMH
cioxkubIX XTC. Ilonarue nBONCTBEHHOCTH, TeopeMa JABOMCTBEHHOCTH. [IpaBuiia moctpoeHus
JIBOMCTBEHHOH 3aJ1a4M K UCXOJHOHU 3a/1ade.

MaremaTnueckasi IOCTaHOBKa W 0OOIIas  XapaKTepUCTHKa METOJOB  peIIeHUs
TPAHCIIOPTHOM 3aJ1a4M KaK 3a7a4M JJMHEHHOIO IIPOrpaMMHUPOBAaHUS.

7.1locTaHoOBKa 3aJa4¥ W METOAbI PeIICHUs] 3a4a4 LEeJ0YUCICHHOr0 JMHEHHOIO
NPOrpaMMHUPOBaHUS.

OOw1as mocranoBka 3afauu ontumuzanuu XTC Kak 3a1a4M 1EeT0YUCICHHOTO JIMHEHHOTO
nporpammupoBanus. Merons! orceuenus. Meron ['omopu. Ilonstue o Meroae BETBEH U I'PaHHUIL.

IlocTraHoBKM 3ajay LIETOYUCIIEHHOTO JIMHEWHOIO IPOrpaMMHUPOBAHUA: TPAHCIIOPTHO-
CKJIAJICKasl 3aJada; IPOU3BOJACTBEHHO-TPAHCIOPTHO-CKIAACKas 3ajgada. [loctaHoBka 3amaun
CMEIIAHHOTO LEJIOYNCICHHOIO JIMHEHHOTO IPOrpaMMHUPOBaHUS.

8. OOmass xapakTepHCTHKa MeTOJ0B MHOIOKPHUTEPHAJIbHON ONTHMHM3ALUHN
caoxubix XTC.

CopepxarenpHass W MaTeMaTHyecKas IIOCTAHOBKHM 3aJauyd  MHOTOKPUTEpPUAIbHON
ontummzaiun  XTC. DTanoHHble TOYKM B 0ONAacTH 3HAUEHUs 1eJIeBOd  (YHKIMU.
O¢dexktuBHOCT, MO [lapeTo s MHOTOKPUTEPUATBHON 3aaydl ONTUMHU3AIUU. MHOMKECTBO
onTuManbHbIX 110 [Iapero pemeHnii.

[Ipouenypsl Monudukamuu HCXOJHBIX 1LENEBbIX (QYHKIUN M[pH MaTeMaTH4eCKOn
IIOCTAaHOBKE 3aJad MHOTOKpUTepHalbHOW ontumuzanuu. Ilpounenypa nexcukorpaduyeckoro
NOpsJIKa BaXKHOCTH 1ieNieBbIX QyHkumid. [Ipouenypa ckanspusanuu A MOUMCKAa ONTUMAJIbHOTO
no Ilapero pemenuil. Ilpouenypa B3BELIEHHBIX CYMM LENEBbIX (QYHKUMN JUIsl TMOUCKA
onTuManbHbIX 110 [lapero pemennii.

Oynkius ckanspuzannu YeOsimena. Meron uaMeHeHus orpanndenuit (E-orpanuuenus).

[TonsTs M o0mIast XapakTepUCTUKAa UHTEPAKTUBHBIX IBPUCTUYECKO-BBIYMCIUTENBHBIX U
UHTEJUIEKTYaJ IbHO-3BOIOIIMOHHBIX ~ (MHOTOAreHTHBIX,  TE€HETHMYECKMX W  MYpPaBbUHBIX)
ITOPUTMOB PELICHUs 3a/1a4 MHOTOKpuTepuaabHoi ontumusanuu XTC.

9.00masn XapaKTepUCTHKA NPUHIUIIOB CHHTe3a ONTHUMAJIbHBIX
3Hepropecypcodpdextusubix XTC.

Knaccupukanus wucxoaupix 3amay  cuHTe3a XTC. Khaccuduxamms u  obmas
xapakrepuctuka npuHIUNoB cuHTe3a XTC. [eKOMIIO3UMIIMOHHO-ITOMCKOBBIN MPUHINAII CUHTE3a
XTC. OBpuctnuecko-aexkomno3unonsoro npuauun X TC.

OOmiass  XapakTepUCTHKa  HWHTErPaJbHO-TUIIOTETUYECKOTO  (QIrOPUTUMHUYECKOTO)
npuHuuna cuate3a X TC u sBomononHoro npuHiuna cuareza X TC.

10.KomOunaropubie MeToaAbl onTuMu3zanuu cJaoKHbIX XTC ¢ ucnoJb30BaHuEM
TeOpuH rpadoB H TEOPUH NTOTOKOB B CeTHX.
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OCHOBHbBIE TIOHATHSI M OIPEACIEHUS TEOpPUUM MHOXKECTB. (OCHOBHBIE IOHATHS U
ompenesaeHnue Teopun rpados.

['padbl Kak MOJETH MOTOKOB B CETSX NPU PEIICHUU 33]a4 ONTUMHU3AIMH U OpraHU3aIiU
cinoxHplx  XTC: cocraBneHMe TEXHOJOTMYECKUX paclHCaHUi; 3amMeHa 0O0OpyJOBaHUS;
ONTUMAJILHOE IUIAHUPOBAHUE PECYPCOB U TEXHOJIOTMUYECKUX IIPOEKTOB;

3aa4d O MAKCHMaJbHOM IIOTOKE€ M IIOTOKE MHUHUMAJIBHON CTOMMOCTH; ONTHUMH3aLUs
PECYPCOB IIPU NIEPEBO3KAX U PACIPECIICHUN;

3ala4a O HAa3HAYEHUAX; 3aJa4a O IOCTAaBIIMKE; 3aa4ya KaJCHIApPHOIO IUIAHWUPOBAHUS;
KJIAaCCUYECKasl TPAHCIOPTHAs 3a/1a4ya; TPAaHCIIOPTHO-CKJIAICKasi IPOU3BOJACTBEHHO-TPAHCIIOPTHAs
Y IIPOU3BOACTBEHHO-TPAHCIIOPTHO-CKIIAACKAs 3aa4u.

OOmiast XapakTepuCTUKa METOAOB PEIICHHs 33/Ja4 JIMHEHHOrO MPOrpaMMHPOBAaHUS C
UCMOJIb30BaHUEM Teopun rpados. OnpezneneHue 4ucioBbIX (yHKUMH Ha rpadax. Yuciosble
¢yHkunu Ha BepmnHax rpada. MakcuMalbHbli (MUHUMAIIBHBIN) IyTh Yepe3 BEPIUIMHBI.

Yucnosele (yHKIMM Ha Jyrax rpada: 3agaHue IyTH 4Yepe3 AyTd; MaKCUMallbHbIN
(MUHUMATBHBIN) TTYTh Yepe3 AyTu rpada.

ANropuT™M HOKCKa ONTHUMAJIBHOIO IMYTH B LUKIMYECKOM rpade. Anroput™ bennmana-
Kanab6a. Anroputm ®opna.

ITocnenoBarenbHble (YyOpsSJOYEHHBIE MO CI0AM AYT) rpadsl. 3aja4u ONTUMU3ALUN KaK
3aJ1a4i ONTUMH3AINN Ha MOCIIeI0BAaTEIbHBIX Tpadax.

[IpumeneHnne Merona BETBEM M TpaHMI] [ IIOMCKA ONTUMAJbHBIX PpELICHUH Ha
B3BEHICHHBIX Trpadax. Anroput™ JIMTTIIa MOWCKAa ONTHMAJIbHOTO TaMHJIBTOHOBA KOHTYpa B
rpade. ANrOpUTM pelleHUs 33Ja4d O Ha3HAYCHMSIX. AJTOPUTMBI NOUCKA MHHHMMAJIBHOTO U
MaKCHUMaJIbHOTO TaMIJIBTOHOBA ITyTH B Tpade.

11.MeToabLl ONTUMHU3ALMHI MOTOKOB B CeTAX.

[loTOK B TpaHCHOPTHOM CETU: pa3pes; MPOIyCKHas CIOCOOHOCTb pa3pe3a; HaChILICHHbIE
nyru rpada. 3amada o MakcumaiabHOM MoToke. IlonHbii motok. MatpuyHoe oToOpaskeHHe
TPAHCIIOPTHOM CETH.

Anroputm ®oppa-PankepcoHa A NOUCKAa MAKCUMAJIBHOTO U MUHMMAJIBHOTO IIOTOKA B
TPAHCIIOPTHOM CETH.

ITpocteie (aBynonbHbIe) rpadsl. [TokpsiTHe. [lapocoderanne. AIropuTMel Houcka

MaKCUMaJIbHOTO TTapocodetanusi. Omopa mpoctoro rpada.

Benrepckuil anroputM mNOMCKAa MHUHUMAIbHOW OHOpBI MpocToro rpada. ANroputMm
pelieHys 3a1a4l O Ha3HAYECHUSIX.

IIpuMeHEeHHEe CMEIIAaHHOTO LENOYMCIEHHOIO JIMHEHHOTO INpOrpaMMHUpPOBAHUS  AJIs
OoNTUMM3AIMK pacnucaHuil ruOkux nepuognueckux XTC mnpu 3a7aHHBIX OTpaHUYEHHUSAX Ha
pECYPCHI.

12. OOmas xapaktepuctuka wmeroaoB ontumusanuu XTC B yciaoBusx
BEPOSAATHOCTHO-CTATHYECKON M MHTEPBAJIBbHOI HEONpeieJeHHOCTH.

MuHumu3alus  MaTeMaTHYeCKOro  OXKMJAHUS  1esieBOM  (QYHKIUM  (KpUTEpHsl)
ontuMmuzanmu. Crparteruss mMuHuMakca. CTparervss ONTUMH3alMM Ha OCHOBE OTHOCUTEIIBHOMN
yyBCcTBUTENbHOCTU. MeTo bl onTumu3anui X TC npu HHTEpBaATbHBIX OLIEHKaX HEOIPEeIeIeHHbIX
IIapaMeTpoB.

13.HedopmasinzoBaHHble 32724l ONTHUMM3ALUM, OPraHU3allid ¥W CHHTe3a
Hepropecypcocoeperarommx XTC.

[IpumeneHne TeOpUHM  HUCKYCCTBEHHOI'O  HHTEIEKTa JUIsl  TOMCKAa  pelleHui
He(POPMAIM30BAHHBIX 33/1a4 B XUMHUU U XUMHUYECKON TEXHOJIOTHH.

Kpatkas xapaktepuctuka mMozenell MmpeacTaBieHusl 3HAHUN: JIOTUYECKUe, MpeJuKaTHbIe
Y JIOTUKO-JIMHI'BUCTUYECKHUE MOJEIIN; CETEBbIE CTPYKTYPHO-IMHIBUCTHUECKHE Mozenn; Dpeiimbl
U MPOIYKIIMOHHBIE MpaBuia. MeToauka U Mpoueaypbl MOMCKa peleHui HedopMaaIn30BaHHBIX
3azad.
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IlonsATHEe HEHMPOHHBIX CETEHM M UX NPUMEHEHUE B XMMUYECKOM TexHosioruu. Ilonstue
HEYETKUX 3HAHUM B XUMHHM M XMMHUYECKOH TexHojoruu. IloHsATHE O MOAENAX NMpENCTaBICHUS
HEONPEIEICHHBIX 3HAHUM Ha OCHOBE TEOPUM HEUYETKUX MHOXKECTB.

14.I1pyHUMIBI pa3padoTKM IKCHEPTHBIX CUCTEM B XUMHY€CKOM TEXHOJIOTHH.
ApXHUTEKTypa 3KCHEpTHBIX cHCTeM. ba3a 3HaHMil, 0a3a JaHHBIX, JIMHIBUCTHUYECKHUM

Imponecc, MalirHa BbIBOJIA.

Pexumbl GyHKITMOHUPOBAHUS U KJIacCU(UKAIMS YKCIEPTHBIX cucTeM. OCHOBHBIE ATallbl

pa3pabOTKU IKCHEPTHBIX CHCTEM.

[Tonatne o sA3bIKaX MporpamMMHpoBaHusi HcKyccTBeHHOro wuHTenmnekTa(llpomor, LISP,

Common LISP, CLIPS, LSL).

Kparkas xapakrepuctuka o6onouek skcrneptHbix cucremM: EMYCIN, MYCIN, LOOP,

KEE.

[TorsiTie 0OBEKTHO-OPUEHTUPOBAHHOTO M MHOTOAr€HTHOTO MPOTPAMMHUPOBAHUS KaK
MHCTPYMEHTAIBHBIX IPOrPAMMHBIX CPEICTBaX UCKYCCTBEHHOI'O MHTEIIICKTA.
OOmasi XxapakTepucTHKa METOJHWKH PpEIICHHS 3a/ad ONTHUMH3allMid W OpraHu3aluu
sHepropecypcocOeperatonmx XTC ¢ HCMONb30BaHUEM HMHCTPYMEHTAIbHBIX MPOrPAaMMHBIX

cpeacts “Excel”, “MatLab”.u “MathCad”.

4. O0beM y4eOHOH JUCHUIIINHBI

Buner yueGHoiIi paboTh B 3aueTHBIX B akagewm.
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
Camocrositesnsnas padora (CP): 40
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 1,1 39,8
KoHnTakTHast caMocTOsITE bHAsE paboTa 0,2
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3auer ¢
) OLICHKOM
Bunel yue6HoI paboTh B 3auernsix | B actponom.
SIMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 2 o4
AyAUTOpPHBbIE 3aHATHS: 0,9 24
Jlexunn (Jlek) 0,45 12
[Tpaktiueckue 3anstus (I13) 0,45 12
JlaGopatopus 0,9 24
CamocrositensHas padora (CP): 30
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB AUCITUILIMHBI 1,1 39,85
KoHTakTHas caMocTosTelbHas pabora 0,15
Bujx koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢
) OLICHKOM

112




AHHOTanus pado4yeil NPOrpaMMsl IMCUMILIMHBI «/[HCKpeTHAst MATeMaTHKa B XMMHYECKOM
texHosorun» (61.B.JIB.5.1)

1 Heab aucuumiauHbl — GOPMUPOBAHHUE Y CTYACHTOB (yHIAMEHTAIBHBIX 3HAHUU MPHU
U3YYCHUHU BOMPOCOB TEOPETUKO-MHOXKECTBCHHOTO OINHCAHUS MATEeMATHUYECKUX OOBEKTOB,
OCHOBHBIX Ipo0sieM Teopun rpadoB U METOOJIOTUU UCIIOIB30BaHUs alllapara MaTeMaTHYeCKON
JIOTUKH, COCTABJIAIOIIUX TEOPETUYCCKH (YHIAMEHT ONMHUCAHHUS (YHKIIMOHAIBHBIX CHCTEM;
pUOOpETEHNE HABBIKOB PEIIEHUsI OCHOBHBIX 3a/1a4 10 PsIy pa3/ieloB JUCKPETHOW MaTEMAaTUKU:
TEOPHsI MHOXKECTB U OTHOILICHHS HA MHOXKECTBaX, TEOpus TpadoB, GYHKIUHU anreOphl JOTHKH.

2.B pe3yabrare wu3yYeHUsl JIUCUMIUIMHBI OOy4YyamImuiicss 1O mporpamMmme
O0akajiaBpHUaTAa J10JI:KeH:

oBJIA/IeTh cieayrmmumu odomenpodeccuonaibubiMu (OIIK) koMnereHunsimm:

-CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLHUILUIMH B
npoecCHOHANBHOM  JEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTU4YecKOro aHaliu3a |
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M AKCIIEpUMeHTaIbHOTO recieaoBanus (OITK-2);

oBJIaleTh cieayromumMu npogeccuoHanbHbiMu (IIK) komnereHuusivu:

- TOTOBHOCTBIO HM3ydaThb HAy4YHO-TEXHUYECKYI0 HWH(MOpMAIUI0, aHAIM3UPOBATh
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

3HaTh:

OCHOBHBIE 3aKOHBI aJlreOpbl MHOXECTB W ainreOpbl JIOTUKW, OCHOBHBIC MPHHIIUIBI U
dbopMysIbl KOMOWHATOPHKH; (DOPMYIMPOBKH YTBEPKICHUH, METOJbI WX JOKa3aTelbCTBA,
BO3MOJXKHBIE c(pepbl UX MPUITOKEHHIHI

- OCHOBHBIE CBEJICHUS O IOCTPOCHUHU TOIOJIOTMYECKUX Mojenell (rpadoB) u pazpaboTku
TOMOJOTUYECKUX AITOPUTMOB;

Ymern:

- OIHUCHIBaTh Pa3jMyYHble MaTEeMAaTHUECKUE CTPYKTYpPhl B TE€PMUHAX TECOPHUH MHOXKECTB,
JIOKa3bIBaTh MaTEMATHYECKUE YTBEPKACHHS, 3aBUCSIIME OT IEJIOr0 4Yuciaa N, METOAOM
MaTeMaTUYeCKON MHAYKIHUU, U300paxkaTb MHOXKECTBA, 3aIMChIBAEMbIE C TIOMOIIBIO PA3IUYHBIX
omepanuil  anreOppl MHOXECTB, Ha Juarpammax Benna-Oiinepa, pemarb 3agauu
KOMOMHATOPUKH, HAXOJIUTh 0a3uc B cucteMe OyneBbIX (YHKIUH, yrmpomars GOpMyibl JOTHKA
BBICKA3bIBAHUH ¥ JIOTUKH MTPEIUKATOB;

Biaagern:

- HaBBIKAMH TI0 TIOCTPOEHUIO MAaTEMaTUYECKUX MOJIEICH pealbHbIX MHXKEHEPHBIX 3ajad
MO3ULMI TUCKPETHON MaTeMaTUKHU

3 KpaTkoe coaep:kanue QU CHUILIUHBI.

1. Beenenue.

[Tonstne nuCKpeTHONW BeMWYMHBL. EIWHCTBO JMCKPETHOCTH U HEMPEPHIBHOCTH.
JluckpeTHas MaTeMaTUka 1 KOMOWHATOPHBINM aHAIN3 B XUMUYECcKoi TexHojoruu. Kinaccuueckue
KoMOuHaTopHble 3amaun. CTpykTypa Kypca «Monaenu ¥ MEeTOAbl JTUCKPETHOW MaTeMaTHKH B
XUMHUYECKON TEXHOIIOTUNY.

2. AnreOpa noruku (anredpa UCUUCIICHUS JIOTHIECKUX BBICKA3bIBAHU ).

Jlormueckoe Bbicka3biBaHue. Jlorndeckas ¢yHkius. Jlornyeckas dopmyna. Jlornueckue
CBSI3KH (COr03b1). Oneparuy HaJ JOTUYECKUMH BBICKAa3bIBAHUSIMU (JIU3BIOHKIIHS, KOHBIOHKITUS,
UMIUTHKAIUS, YKBUBANIeHIMS, oTpulanue). Jlorudeckue oneparuu: mrpux leddepa, crpenka
[Tupca, OyneBas pa3HOCTh TMEPEMEHHBIX, CTpOras IU3BIOHKIUSA. TaOaUI[bl MCTHHHOCTH IS
noruveckux (yHKiui. TaBronorus (TOXAECTBEHHO UCTUHHAS (hopMyIia).

3. 3aKOHBI JUIS OlEpaluid HaJ JIOTHYSCKHMMH BBICKA3bIBAHHSMH: aCCOIMATHBHOCTH,
KOMMYTAaTUBHOCTH, JUCTPUOYTUBHOCTH, WAEMIIOTEHTHOCTH, TOTJoIeHus (abcopOIum),
KOHCTaHT, JIBOWHOTO OTpHIIAHUS, MPOTUBOPEYMS, HCKIIOYEHHOTO TpeThero, e Moprana,
CKJIeMBaHUs (pacuieryieHus1), OOOOIIEHHOTO CKJICUBAHMS, CHJUIOTU3MA, KOHTPAIO3HIIHU.
PaBencTBa 13 TaOIUI] ICTUHHOCTH JIJISl UMILJTMKAIIMHA U SKBUBAJICHITUH.
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ToxnecTBeHHbIE (SKBHBAJICHTHBIE) IpeoOpa3zoBaHus Jorudeckux (opmyn. Ilonstue
paBeHCTBa (PaBHOCWIIBHOCTH) JIOTHYECKUX (popMyil. IIpruopUTeTHOCTD BBINOIHEHHS JIOTMUECKUX
orepanuii B CKOOKaXx, MpaBUiIa «OMYCKaHUs CKOOOK» B JTIOrHMYecKux (opmynax. JlokazaTeabcTBo
PABHOCHJIBHOCTH JIOTHYECKUX (OpPMYJ C MCIOJIB30BAaHUEM 3aKOHOB JJIs OmIepauuil Haj
JIOTUYECKUMHU BBICKA3bIBAHUSMHU.

4. HopmanbHbie POPMBI JIOTHYECKUX (PYHKITUH.

DOneMeHTapHas KOHBIOHKIMUS. JIM3bIOHKTHBHBIE HOpMaibHble Qopmel (JH®D) wu
COBEPIIICHHAs TU3BbIOHKTHBHAsA HOpMasibHas ¢opma (CIHD) norudeckoit GpyHKINH.

OnemeHTapHast u3bIOHKIMSA. KoHbrokTHBHBIE HOpManbHbie ¢Gopmbl (KH®D) u
COBEPIIICHHAs] KOHBIOKTHUBHAsI HOpMasibHas popma (CKH®D) noruveckoit GyHKIIUH.

ANTropuTMBI IPUBEACHUS JIoTHYecKUX Gopmyi jdorundeckux ¢pynkumii kK CJIH® n CKHO:
1) c ucnoabp30BaHKUEM TaOJINI] HICTUHHOCTH; 2) HA OCHOBE SKBUBAJIEHTHBIX IIPE0Opa30oBaHuUM.

5. Monienu anreOphl JIOTUKH B XUMUYECKON TEXHOJIOTHH.

Mogenu npencraBieHus He(POPMAIN30BaHHBIX 3HAHMH B T'MOPHUIHBIX 3KCIEPTHBIX
cucremax (I'9C): dpelimbl, mpeaUKaThl, IpEeAUKATHO-(PPEHMOBBIE MOEIH, ITPaBHiIa MPOYKIINH.

6. OCHOBHBIE TOHSTHS U OIPEIEICHHUSI TCOPHH MHOMKECTB.

Onepauuu HajJ MHOXKECTBaMU (00bEeIUHEHHE, [IEPECEUEHUE, PA3HOCTh, CUMMETpUYECKas
pasHocTh, oTpuuanue). KauectBennele mozpenu (nuarpammbl) Benna-Oiinepa. Jlornueckue
BBICKA3bIBAHUS JJIS ONIE€palMil HaJl MHOXKECTBAMH.

3aKOHBI AJIs Olepauuil HaJl MHOXeCTBaMHU. Jl0Ka3aTeNbCTBO CIPABEIIMBOCTH TOXKIECTB
JUISI MHOKECTB C MCIIOJIb30BaHUEM: - AuarpamMM Benna-Disepa; - 3aKOHOB JJIsi Omeparuii Haj
JIOTUYECKUMHU BBICKA3bIBAHUSAMH; - 3aKOHOB ISl ONIEPALIMHA HaJl MHOXKECTBAMH.

AHanoruu Ui onepanMil HaJ JIOTMYECKMMHU BBICKA3bIBAaHUSIMU U ONEpalUsMU Haj
MHOKECTBaMHU.

7. OCHOBHBIC TIOHATUSI M ONpeIeNeHHus Teopuu rpadoB. MaTpuyHOE TNpenCTaBICHUE
rpados.

OpueHTHPOBAaHHbIE, HEOPUEHTUPOBAHHbIE, CMeIIaHHble Tpadbl. (OCHOBHBIE 3JEMEHTHI
rpada: Juis HEOPUEHTUPOBAHHOIO - pedpo, LeMb, LUK, A7 OPUEHTUPOBAHHOIO - Jyra, IyTb,
KOHTYp, UK. OCTOBHOE JI€peBO, paHr rpada.

MarpuuHoe npencTaBieHue rpadoB (IByCTpouHas MaTpula AYyr, MaTpUlla CMEXKHOCTH,
MaTpulla MHIUACHINN, IIUKIOMaTH4YecKasi MaTpuiia, MaTpUIla OTCEUEHUIN).

I'pagpl  Kak TOMOJOTMYECKHME MOJENIM Pa3IUYHBIX BHJIOB TIOTOKOB XHMHKO-
TEXHOJIOTMYECKUX CHCTeM M Lened mnoctaBok. KpaTkas XapakTepuUCTHKa TOMOJOTHYECKHX
Mmojenel (rpadoB) MaTepHalbHBIX U SHEepreTuueckux norokos XTC.

8. OCHOBHBIE TOHATHS U ONPEICIICHIS] TEOPUH MEPEUHCICHUN POCThIX TpadoB. 3amaya
o HazHaueHusx (30OH).

[Ipocroit aBynonbHbI rpad. IlokpeiTe. MunumanbHoe nokpsitue. Ilapocoueranue.
[TomHoe mnapocouetanne. MakcumanpHOoe TnapocouyeTaHve. ONTHUMaIbHOE MaKCUMaJIbHOE
napocouetanue. Onopa. MuHuManpHas onopa.

ConepxaTtenbHas M MaTeMaTHyeckash IOCTAaHOBKM 3ajaud o HaszHaueHusx (30H).
Benrepckuii anroputwm pemenus 30H.

9. lepeBbst  BapuanTOoB  pemieHudt  ([ABP)  MH)XEHEpHO-TEXHOJNOTHMYECKUX U
OpraHM3al[MOHHO-YIIPaBIEeHYECKUX 3a/1a4. MeTo bl ynopsigoueHHoro nepedopa Ha /IBP.

[lepcnekTHBHO-OTCEKAlOMIask 1eKOMIO3UIus. JlepeBbsl (MMIUTMIMIHOE, SKCIUIUIUIHOE)
BapHaHTOB penieHuil. CTpaTeruu MoJIHOro yrnopsaodeHHoro nepedopa Ha JIBP («B mmpuny», «B
ryOuHy», «CcMelaHHas»). Meron «BeTBel W rpanHury. Crparerud OrpaHUYEHHOTrO
ynopsigodeHHoro nepedopa Ha /IBP («BomHOBas», «i1ydeBasy», «1yde-BOITHOBAS).

10. ITpon3BOACTBEHHO-3KOHOMUYECKHE M TPAHCIIOPTHBIE CETH.

Cern Iletpy —  TONOJOTMYECKHE MOJEIA  OPraHU3ALMOHHO-TEXHOJOTHYECKOM
skcmtyataiuu X TC U nemne nocTaBok.
CereBble TpauKH — TOMOJOTUYECKHE MOJEIN TMPOSKTUPOBAHUS, TIJIAHUPOBAHUS |

ynpasieHus aearenbHocTeio X TC u nienei mocTaBok.
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I[I/IaI‘paMMI:I TI'antTa — napaljICJIbHO-TIOCIICAOBATCIIBHBIC MOJACIN OpraHU3allMOHHO-
TECXHOJIOTHYECKOT'O (pYHKHHOHPIpOBaHI/IH XUMHYCCKUX ITPOU3BOACTB.

4. O0beM yueOHO# JUCUMIIJIMHBI

Buy yueOHol paboThl B 3aueTHBIX equHuniax | B akamem. dacax
O01mas TPy10eMKOCTb JHCHUILINHBI 4 144
KonraktHas pa6ora (KP): 1,8 64
Jlexiuu (JIek) 0,9 32
[Tpaxtuueckue 3ansatus (I113) 0,9 32
CamocrositensHas padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJISA: IK3aMeH 36
IToaroroBka K sK3aMeHY 1,0 35.6
KonTakTHas arrecramus 0.4
Buy yueOHol paboThl B 3aueTHbIx equnuiiax | B actpoH. yacax

OO01masi Tpy10eMKOCTb 1M CHUILIHHbI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
ITpakTnueckue 3anstus (113) 0,9 24
CamocrositesbHasi padora (CP): 1,2 33
Bu1 H”TOroBOr0 KOHTPOJIS: IK3aMeH 27
IloaroToBka K 3K3aMeHy 1,0 26.7
KonrakTHas atTecTanus 0.3

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIHHBI «MeTobl KOMOMHATOPHOWH ONTUMHU3ALMHU
B XUMHYecKoii Texnoorun» (b1.B./[B.5.2)

1. Heap aucuumiauHbl — GOpMUPOBAHME YIIYOJEHHBIX 3HAHUM MO pas3jienam TEOpHH
rpa¢oB U KOMOMHATOPHOTO aHalIM3a, CYIIHOCTh W HNPUMEHEHHE METO/J0B KOMOMHATOPHOU
ONTUMM3AIMK Ha OCHOBE OJHOIO M3 LIMPOKO PACIPOCTPAHEHHBIX METOJ0B KOMOMHATOPHOTO
MIOMCKA ONTUMAJIBHBIX PEIICHUI — METO/Ia BETBEN U IPaHMIL AJIs PELICHUs NPUKIAIHBIX 3a1a4 B
XUMHUYECKON TEXHOJIOTHH, PECYpPCOIHEPTro3(PPEeKTUBHON MHKEHEPHO-TEXHUUECKON OpraHu3aluu
CJIO)KHBIX ~XMMMKO-TEXHOJIOI'MYECKMX CHUCTEM M JIOTUCTHKE PEeCypCO’HEpProcOepex eHus.
VYka3aHHbI€ 33]]Ja4l OTHOCATCS K KJIACCY KOMOMHATOPHBIX 337a4 HENOJMHOMHAIIBHOM CIIOKHOCTH
(NP-3a1au KOMOMHATOPHKH).

2.B pesyabraTre H3y4YeHUsl JAUCHMILVIMHBI oO0ydawuuiicA 1o mnporpamme
0akajaBpHaTa JOJIKEH:

oBJaJeTh ciaeayommumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCLUIUIMH B
npoecCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYecKOro aHajliu3a |
MO/ICIIUPOBaHHsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO uccienoBanus (OITK-2);

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMum:

- TOTOBHOCTHIO HM3ydaThb HAay4YHO-TEXHHYECKYI0 HH(OpMAIHMIO, aHAIU3UPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

3HaTh:

- OCHOBHbIE TIOHATHUSA U TEPMUHBI TeOpUH TpadoB 1 KOMOMHATOPHOTO aHAIM3a

- OCHOBHbBIE MIPUHIIMIIBI IEPEUUCICHNUS 00BEKTOB;

- BOKHEHIIIME CUCTEMbI YHCEJ, MOSABIISIONINECS B KOMOMHATOPHBIX MOJICYETAX;

- IOHATHE MPOU3BOJAIEH (YHKIIMH 1TOCIIEA0BATENILHOCTH;
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- OCHOBHBIE XapaKTEPUCTHKH TpadoB; CHeUUaTbHbIC U U LIUKIBI B rpade; MOHITHE
OCHOBHOTO JiepeBa B rpade;

- METOJIbI MOJICUETa XPOMATUYECKOTO Yucia rpada;

YMmerh:

- HWCHOJB30BATh amnmapaTr U METOIbl TEOpHH Ipad)OB ¥ KOMOMHATOPUKH JJIsI TPAMOTHOM
MaTeMaTHYeCKOM MOCTAHOBKM U aHAIK3a 3a7a4 B XUMUYECKONH TEXHOJIOTHH;

- HpI/IMeHHTL HOJIy‘{eHHBIC 3HAaHUA IJIA pGH_IeHI/ISI KOHerTHbIX 3aJa4, BO3HHUKAIOIIHUX B
po¢eCCUOHAIBHON JCSATEIHHOCTH.

Baagern:

— MaTeMaTUYECKUM ammapaToM KOMOMHATOPHON ONTHMU3AIINH.

- METO/IaMH pacuéTa CUCTEM, MPECTABICHHBIX IpadudecKuM 00pa3oM.

pa3BHUTHE HABBIKOB OMUCAHUS TUCKPETHBIX OOBEKTOB C UCTIOJIb30BAHUEM ITOHSATHH

Teopuu rpados;

3 Kparkoe coaep:kanue M CHUILIHHBI.

1. 3axa4yu KOMOMHATOPHOM ONTUMHU3AUMN TEXHOJIOTHYECKUX PelleHni.

[TocTanoBka 3aga4 KOMOMHATOPHOM ONTUMU3AIUU TEXHOJOTUYECKUX PEIICHHM.

OO61as xapakTepucTUKa METO/I0B PeLlIeHUs 3a7a4 KOMOMHATOPHON ONTUMHU3AIINY.

2. Crioco0b1 (hopMaILHOTO MPeACTABIEHHS 3271249 KOMOMHATOPHONH ONTUMHU3ALMH.

[IpumeHeHne TOMONOTHYECKMX  MoOZeNed Juis  OTOOpakeHHs  MaTeMaTU4YEeCKOM
MMOCTAaHOBKH 3a/1a4 KOMOMHATOPHONU ONTUMHU3AIIHH.

OcHOBHbIE TIOHATHUS TEOPUH rpadoB

Marpuunoe npezcraBieHue rpagos

CrniocoOsl mpecTaBIeHHs] MHOXKECTBA PEIICHUN 3a]1a4 KOMOMHATOPHON ONTUMU3AINH

[IpencraBneHne MHOKECTBA PELIEHUI 3a/1a4 B IPOCTPAHCTBE COCTOSIHUM

Crnioco0 cBeeHus 3a/1a4 K Moj3agadyam

Crpareruu moucka ONTUMAJIbHBIX PEIICHUN Ha JEPEeBE BAPUAHTOB PEIICHUN

3. [IpumeHeHre METONOB YHOPSAOYEHHOTO OTrPAaHMYEHHOro IMepebopa Uisl peleHus
JIOTUCTUYECKHX 33/1a4 KOMOMHATOPHOW ONTUMHU3AIINHT

MeTo/1p1 TOMCKAa MUHIMAIBHOTO TaMUJIBTOHOBA 1IUKIIA B Tpade

[TocTaHOBKA NMPUKIIATHOMN JIOTUCTUYECKOM 334U

Pemenue 3a1aun 0 KOMMHUBOSKEPE METOIOM «OJTHKAUIIIETO TOPOAA

JlepeBo BapHaHTOB pEUICHU 3a]]a4U O KOMMHUBOSIKEPE

Pemrenue 3a1aun 0 KOMMUBOSIKEPE METOJIOM BETBEM M TpaHUI]

MeTo/1bl TOMCKa ONTUMAJIBLHOTO MaplIIpyTa B TPAHCIIOPTHOM CETH

[TocTanoBka 3agaun

Meroa «OmKalIero roposa

Merton BeTBEH U TpaHull

MeToapl TOMCKAa MAaKCUMAIBLHOTO TAMHJIBTOHOBA ITMKJIA B Tpade

[TocTanoBka 3agaun

Merto/1 BEeTBEW U IpaHHUI]

Meroasl mMoOMCKa ONTHUMAIbHBIX PEHICHWH 3a1ad  JMHEHHOro LEJOYHUCIEHHOTO
IpOrpaMMHUPOBAHUS

[TocTanoBka 3agaun

Merto/1 BeTBEW U TpaHHUI]

Omnpenenenue >pGEKTUBHOCTH CTPATETHH MOKMCKA PEIICHUs C HCIOIh30BAaHHEM JepeBa
BAPUAHTOB PEIICHUN

[IpaBmia moucka ONTHMAIBLHOTO PELICHUS KOMOMHATOPHBIX 3a7ad METOJAOM BETBEH H
TPaHMI]

OcHOBHBIE YCIOBHBIE 0003HAUYEHHUS BEPIIMH J€PeBa BAPUAHTOB PEIICHUN MPHU PEIICHUH
3a/1a4 METOJIOM BETBEU M I'PaHMI]
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4. [Tpumeps! pemeHus 3aady KOMOMHATOPHOW ONTHMM3AINUN B XUMHUECKOW TEXHOJIOTHU
U JIOTUCTHKE

3amava MOMCKAa MUHUMAJIBHOTO UKJIA MIEPEHANIAIKN TEXHOJIOTUYECKON YCTaHOBKU

3agaya MNOMCKa MMHUMAJIBHOTO MaplIpyTa B TPAHCIIOPTHOW CeTH

3amada moucka MakCUMalbHO A(P(PEKTUBHOTO LHUKJIA MEPEHACTPOUKH TEXHOJIOTHUECKON
YCTAHOBKH

3anaqa CUHTE3a ONTUMAJIbHOU OJIHOPOJIHOM CUCTEMBbI peKTH(HUKAINN
MHOI'OKOMIIOHEHTHOM CMECH.

4. O0beM yueOHOM JUCUMIIJIMHBI

Buy yueOHol paboThl B 3aueTHBIX equHuniax | B akazmem. dacax
O01masi TPy10eMKOCTh JHCHUILINHBI 4 144
KonraktHas pa6ora (KP): 1,8 64
Jlexiuu (JIek) 0,9 32
ITpaktuueckue 3ansatus (I113) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu/ HTOroBOro KOHTPOJISA: IK3aMeH 36
IloaroToBka K 3K3aMeHy 1,0 35.6
KonTaktHas atrecramus 0.4
Bun yuebHoit paboThl B 3averHbIx equHUaX | B acTpoH. yacax

OO0masi TPy10€eMKOCTb M CHUIIITHHbI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
ITpakTnueckue 3ansatus (113) 0,9 24
CamocrositesbHasi padora (CP): 1,2 33
Bu1 H”TOroBOr0 KOHTPOJIS: IK3aMeH 27
IloaroToBka K 3K3aMeHy 1,0 26.7
KonTakTHas atrecramus 0.3

AHHOTanus padoyeil nporpaMmbl JucHUILIHHBI «TeopeTuyeckue 0CHOBBI
IHepropecypcocoeperaumMx XuMHKO-TexHoJoruueckux cucrem» (b1.B.JIB.6.1)

1. Heab aucuumiIvHbl — GOpMHpPOBaHUE YIIyOIEHHBIX 3HAHUN (U3HMKO-XUMHUYECKOM
CYIIHOCTH IPOILIECCOB 3HEPro- M pecypcocOepexeHHs MOCIECAYIOIUM aHAJIN30M pPEe3yJIbTaToB;
dopMupoBaHNe y CTyJEHTOB HAy4HOTO M WHKEHEPHOrO IMOJAXOJa K BONPOCAM DPALMOHAIBHOTO
UCIIONIb30BAaHHUSA YHEPro- M MaTepHaJbHBIX PECYpCOB, B XUMHMYECKOH TEXHOJOTUH, HEPTEXUMHU
OMOTEXHOJIOTUH.

2. B pe3yabrare wu3ydyeHusi AUCUMILVIMHBI O0y4yalumuiics M0 mporpamme
0akajaBpHuaTa JOJIKEH:

oBJIafeTh ciaeayrmmumu npopeccuoHanbHbiMU (IIK) komnereHuusivum:

- CHOCOOHOCTBIO AaHAIM3MPOBATH TEXHOJIOTMYECKUN IpOLEcC Kak OOBEKT YIMpPaBICHUS
(IIK - 9);

- CIOCOOHOCTBIO MPOBOJUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX ITPOM3BOJICTBEHHBIX
pecypcos (ITK-10);

- CIIOCOOHOCTBIO CHCTEMATH3UpPOBaTh M 0000IaTh MHPOPMALUIO 110 (OPMHUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpusitus (ITK-12);

- TOTOBHOCTHIO M3ydaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIW3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);
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- CIIOCOOHOCTBIO MOJEIHPOBATh HHEPro- M pecypcocOeperaromuye Mporecchl B

npomsbitiearoctr (ITK-16);

3HATh:

- kinaccudukanuioo U OOLIYI0 XapaKTEPUCTUKY OCHOBHBIX BHAOB MPUPOAHBIX H
MUHEPATBHBIX PECYpPCOB, HCIIOJIB3yEMbIX B XUMHUYECKUX TEXHOJIOTHSX,

- KOHIICTIIIUU, TIPUHIIUIIBI U HayYHbIE OCHOBBI SHEPropecypcocOeperaroimux 3K0I0rHuecKu
0€30MacHBIX XUMHYECKHUX TEXHOJIOTUN;

- CYIIHOCTh CMOCOOOB 00OecreyeHus] HHEPropecypcocOepekeHusT B XHUMHUYECKUX
TEXHOJIOTHSIX U XUMHUKO-TEXHOJOTUIECKIX CHCTEMaX: MHKEHEPHO-TEXHOJIOTUIECKUX U (DU3HKO-
XUMHYECKHX  CIIOCOOOB  HAWJIy4lllero  HMCIOJb30BaHUS  JIBIDKYIIEH  CHJIBI  XMMHKO-
TexHojorudeckux mporeccoB (XTII), nHaubonee moMHON TMEpepadOTKH CHIPHS, HAWITYYIIETO
UCIIOJIb30BaHUsl TOIUIMBHO-3HEepreTHueckux pecypcoB (TOP), nammydmiero ¢yHKIHMOHAIBHO-
CTPYKTYpPHOTO HCIIOJIb30BAHMSI AMMIAPATOB U MAIIIMH XUMHYECKON TEXHOJIOTUH;

- CYILIHOCTh OpPraHU3aIlMOHHO-TEXHHUUYECKUX METOJIOB u MIPUEMOB
HEPropeCypcocOEpeKEHUS;

- CYIIHOCTb METOJOB JIOTUCTHKH pecypcocOepexxeHusi Kak OpraHu3alroHHO-
yIpaBJIeHYECKOTO (hakTopa oOecreueHusl PHEPropecypcocOepekeHrsi Ha MPOM3BOJCTBAX U
MOPEINPUATHSIX U B LETSIX TOCTABOK BHICOKAYECTBEHHOM XMMHYECKON MPOAYKIIUU;

- TOHATHS MAaJIOOTXOJHBIX, OE30TXOMHBIX MU PECYPCOIHEPrOCOCPErarolInX XHMHKO-
TEXHOJIOTUYECKHUX CHUCTEM;

- OOHIIyI0 XapaKTEepUCTUKY CIOCOOOB OOECIeYeHUsT U TOBBIIICHUS HAJIEKHOCTU
XUMHYECKHUX TPOU3BOCTB;

- OoO0myr0 XapaKkTepUCTHKY AaBTOMATHU3WPOBAHHBIX CHCTEM YIPABJICHHS XHMHKO-
TEXHOJIOTHYECKUMH MPOLIECCAMU U MPEATNPUATUIMU.

yMeTh:
- IPUMEHATb TEOPETUYECKHE OCHOBBI 3HEPropecypcocOeperaiommx XUMHUYECKUX
TE€XHOJIOTUH JUIS pa3paboTKu 51 YIPABIICHUS JKCIUTyaTauuen HOBBIX

sHepropecypco3HeKTUBHBIX IKOJIOTUYECKH O€30IIaCHBIX XMMUKO-TEXHOIOIMYECKHX CHCTEM;

- BBIOMpATh SKOHOMHUYECKU I(PPEKTHUBHBIE CIIOCOOBI, METOJBI W MPUEMBI O0ECTICUCHHS
HEpropecypcocoOepekeHusl B XMMUYECKUX TEXHOJIOTUSAX Ul PEKOHCTPYKIMU M MOJEPHU3ALUU
JEHCTBYIOIIMX MPOU3BOICTB U NPEANPUITUN HEPTEra30XMMUYECKOT0 KOMIUIEKCa,

- (GopMynupoBaTh (PU3UKO-XUMHUUECKYIO U WH)KEHEPHO-TEXHOJIOTUYECKYI0 MOCTaHOBKY
337a4  ONTHMM3allMM  IIOKa3aTelIed  yJIeIbHOM MATepUaJOEMKOCTH M DHEPrOEMKOCTH
JENCTBYIOIUX XUMUYECKUX ITPONU3BOJCTB U NPEANPUATHUH;

BJIAJ€Th:

- METOAOJOIMel CHCTEMHOI'0 aHalu3a OCHOBHBIX CHOCOOOB, METOAOB M IPHEMOB
o0ecrneyeHns SHEPropecypcocOepekeHns: B XUMHUUECKUX TEXHOJIOTUSAX;

- crnocobamM, METoJlaMH U MpHEeMaMH KOMIUIEKCHON nepepaboTKH MPUPOAHOTO ChIPhS,
sHEpPropecypcodPGEeKTHBHOTO  KOMOWHHUPOBAHUS  PA3UYHBIX  XUMHUKO-TEXHOJIOTHUECKHX
IpPOIIECCOB M MPOU3BOJCTB, OPraHM3allMd 3aMKHYTOTO BOJOCHA0KEHUS Ha XUMHUYECKUX
NpeaAnpuATUiAX, MUHUMHU3AIUU OTXOJ0B, MPCAOTBPAIICHHA MMOTCPh W CHHXKXCHUA BBI6pOCOB Ha
IPOM3BOJICTBAX U MPEINPUATUIX HEPTEra30XMMHUYECKOT0 KOMIJIEKCa.

3 Kpartkoe conep:kanue JMCHUIIIUHBI.

Beenenue

1.0cHOBHBIE TIOHATHS W ONpeJeJeHUs] TEOpPUH JHepropecypcocoeperapuux

XHMHYECKHX TeXHOJIOTHIA.

KpaTkas xapakTepucThka IpUPOJIHBIX U TEXHOTEHHBIX PECYpcOoB He(TEerazoXuMHUYeCcKOro
U OHMOXMMHMUYECKOTO KOMIUIEKCa. DHepropecypcocOepexeHne Kak BaxHEWmHid (dakrop
o0ecrnevyeHns yCTOHYMBOro COIMaTbHO-3KOHOMHYECKOTO Pa3BUTHSL.

IToka3zarenu sHEepropecypcocoepekeHus, pE3yJIbTaTUBHOCTH "
HEPropecypcodPHEKTUBHOCTH XUMHUIECKUX TEXHOJIOTHH U XUMHUKO-TEXHOJIOTHUECKUX CHCTEM.
CyIIHOCTh CHCTEMHOT0 MOJAX0Aa B XUMUYECKON TEXHOJIOTHH.
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Knaccugukanus u obuias xapakTepuCTUKa OCHOBHBIX CIOCOOOB, METOJIOB, NMPUEMOB U
olepaluil 3HEPropecypcocOepeKeHnuss B XMMHUKO-TEXHOJIOIMUYECKMX MPOLECCax M XUMHKO-
TEXHOJOTMYECKHUX CUCTEMAX.

[ToHATHE MaNOOTXOIHBIX, OE30TXOMHBIX U HHEPropecypcocOeperawumx XUMHUKO-
TEXHOJIOTUYECKUX CUCTEM. [IOHITHE XMMUKO-3HEPrO-TEXHOJOTMYECKUX CUCTEM.

2. CucreMHbIl aHaJU3 OCHOBHBLIX CHOCO00B JHepropecypcocéepekeHusi B
XHMHYECKHX TeXHOJIOTHsIX.

OO0wast xapakTepUCTHKa CIIOCOOOB U MPUEMOB 3HEPropecypcocOepexeHns B XUMHUUECKUX
TEXHOJIOTHSIX U XUMHUKO-TexHoJornueckux cucremax (XTC).

Crioco®6 HamIydniero MCIOJb30BaHMUSA JBHXKYILEH CHJIBI XUMHMKO-TE€XHOJOTHYECKUX
npoueccos (XTII). Meroas! yBenuueHus koHcTaHThl ckopoctu X TII: yBenuuenue remmneparypbl
B3aUMOJICHCTBYIOIIENH (PU3MKO-XMMHUYECKOH CHUCTEMbI; HCIIOJIb30BAHUE KATaIM3aTOPOB [UIs
IPOIIECCOB, MPOTEKAIOMINX B KHHETUYECKON 00JIACTH; YCHIICHHE MTEPEMEIINBAHUS PEArUPYIOIINX
Macc (TypOyIu3aius CUCTEMBbI) B IIpoLieccax, TMMUTUPYEMbIX MeK(a3HbIM IepeHocoM. MeToabl
yBenuueHus ABWKymed cuiabl XTC: yBenuueHue KOHIEHTPAUUM B3aWMOJEHCTBYIOIIMX
KOMIIOHEHTOB B ChIPbE; YBEJIMYEHHUE JABJICHUS; OTBOJOM IPOAYKTOB PEAKIIMU U3 PEAKLIMOHHOTO
o0bema; cMelIeHUE PaBHOBECHS MPU U3MEHEHUU TEMIIEPaTypbl U 1aBJICHUS.

Crioco6 Hanbosiee moaHOM nepepaboTku Chipbsi. OCHOBHBIE METO/Ibl peaIU3aluu criocoda
HauboJIee MOJIHOM MepepadOTKU CHIPhsI: MCIIOJIB30BAHUE PearcHTa B M30BITKE MO OTHOIICHHUIO K
TEOPETUYECKH HEOOXOAMMOMY KOJMYECTBY; OpPraHM3allMs HPOTHBOTOKA IepepadaThIBaeMbIX
BEIIIECTB; CMEIIEHHE PAaBHOBECHUS MPU OOPATUMBIX pEakIUsaX; BO3JCHCTBUE HA HEXeNIaTeIbHbIE
no0OoyHble peakuuyu; cTaOuwiM3anus Haumbosiee PALMOHAIBHOIO (ONTHUMAJIBHOIO) COCTOSHUS
npoBeaenus XTII; opranuzamus mocienoBaTeaIbHO-00BOIHBIX, WU OallllacHbIX, U OOpPATHBIX,
WIM PEUUKINYECKHX, TeXHoysornueckux norokoB B XTII; pereHepanus BCIOMOraTeabHBIX
UCXOJHBIX BEIIECTB; peKylepalus MoOOYHBIX NPOAYKTOB U OTXOJOB; CO3/IJaHUE COBMEILEHHBIX
XTII; BBEJICHHUE [IOTIOJIHUTEJIBHOIO BEILECTBAa; MHOTOKPATHOE BO3JEHCTBHE Ha (a3bl
nepepadaTbIBa€MbIX BEIIECTB.

Crioco6 HawIyyllero MCIOJIb30BaHUS TOIUIMBHO-IHEPreTUYECKUX pecypcoB. OCHOBHBIE
METO/BI peau3aliy crnoco0a HAWIydIIero MChojib3oBanus TOP: BEIOOp ONTHMAIbHOTO BHUAA
ChIpbs;  NPUMEHEHUE  BBICOKOO(P(EKTHBHBIX  KaTalIM3aTOpOB;  BHIOOp  HaMpaBJICHUsA
OTHOCHUTEJIbHOTO JBW)KEHUS TEMJI00OMEHUBAIOIINXCS MOTOKOB; ONTHUMM3ALMS TeMIIepaTypHBIX
pexxumoB ans nposeneHus XTII; perenepaums u pexynepanus TEIUIOThI; MHOTOKpPaTHOE
HCIIOJIb30BAaHUE TEIJIOTHI; COBMEIIEHHUE TEIUIOBBIX, XUMUYECKHX U MacCCOOOMEHHBIX MPOLIECCOB;
npuMeHeHue panvoHanbHbIX XTII BbIAETEHMS TOTOBBIX MPOAYKTOB; HauOojee TOIHas
yTUIU3alKdsg BTOPUUYHBIX 3HepropecypcoB (BDOP); cokpamenune npsmbix noteps TOP u
NOBBIIIEHUE HAAEKHOCTH OOOpYIOBAaHHS; CHIKEHHE 3aTpaT »SHEPruM Ha IPOLECCHI
U3METbYCHUS; CHU)KEHUE 3aTpaT SHEPruu Ha TPAHCHOPTHUPOBKY TEXHOJIOTMYECKHX IOTOKOB;
KOMILJIEKCHOE MCIIOJIb30BaHue Chipbd U TOP; TemnosHeprernueckoe komoOunupoBanue XTII,
XTC wu [pou3BOJACTB; ONTUMalbHAas OpraHM3alMs OSKCILTyaTallud  SHEPreTH4ecKOoro
000py10BaHUS.

Cnoco0 Hawmydniero (QyHKIMOHAIbHO-CTPYKTYPHOTO HCIIOJIb30BaHMS alllapatoB |
MAaIIMH XUMUYECKON TEXHOJIOTMH. MEeTOIbl M IPUEMBI peau3aliii HaWIy4lIero UCII0Ib30BaHU
000py/IOBaHUs: YMEHbBILIEHUE COMPOTUBIECHUN JHUMUTUPYIOUIMX Macco- U TEIUIONEPEHOC;
YMEHBILIEHNE THIPaBIMYECKOT0 COMPOTUBIICHHUS aNllapaToB U MallliH; CHUKEHHE KHHETHYECKHUX
COTPOTUBIIEHUHN JUISI XUMUYECKUX MPEBpAIICHU; KOMOMHUPOBAHUE OJHOTUIIHBIX annaparoB U
y3JI0B; arperatupoBaHue (YHKLIMH anmapaToB M Y3JIOB; CO3JaHHE ONTHMAIbHOI'O WH)KEHEPHO-
anmapatypHoro odpopmienuss XTII; co3nanne onTUMaNbHBIX TEXHOJIOTHYECKUX CBSI3€H MEXITY
o0opynoBanuem (OalimacHble W OOpaTHbIE TEXHOJOTMYECKHE TIOTOKH); HCKIIIOYEHHE
HEPALMOHAIBHBIX MPOMEXYTOUHBIX TEXHOJIOTMUECKUX CTaauM, WM OIepaluii, Mpou3BOJCTBA;
JMICKPETHO TNepHoAnYecKas Mojaya BellecTBa B ammapar; BhIOOp pekuMma (hyHKIIMOHHUPOBAHHUS
XTII (HenpepbIBHBIN, MEPUOANYECKUM, MEPUOANUECKO-HENPEPHIBHBIN HIIM MOJYHETIPEPbIBHBIN
PEKUM); CO3/1aHUE COBMEIIEHHBIX T'MOKHX XHMHKO-TexHojorumueckux cucreM (XTC) s
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BBIIIYCKa MHOTOACCOPTUMEHTHOU NMPOAYKIMH C NEPUOAUUECKUMU U noayHenpepeiBHBIMU X TII;
paspabotka pacnpeneneHHbix uepapxudeckux ACY TII; coznanne komObuanpoBanubix XTC.

3. OpraHM3alMOHHO-TEXHUYECKHE CIOCo0bI U NMpHeMbl IHEepropecypcocoepeskeHus: B
XHMHYECKHX TEeXHOJIOTHsIX.

Crioco6 KOMIUIEKCHOW mepepaboTKu mpuponHoro cbippsi. CrnocoObl M MPHEMBI
KOMOMHUPOBaHUS Pa3HOOOPA3HBIX XUMUKO-TEXHOJIOTHYECKUX ITPOLECCOB U ITPOU3BOJICTB.

CriocoObl HamOoJee TMOJHOW YTHIM3AIlMK BTOPHYHBIX 3HEpropecypcoB (BOP). Crocob
3aMKHYTOT'0 BOAOCHA0XKEHHS XUMUKO-TEXHOJIOTNYECKUX ITPOLIECCOB XMMUYECKUX ITPOU3BOCTB.

CriocoOb1  obecnieueHUs] W TOBBIICHHUS HAAEKHOCTH OOOPYJOBAaHUS XUMHUECKUX
npou3BoacTB. CrocoObl U MPHUEMBl pallMOHAJbHONW KOMIIOHOBKM OOOPYAOBaHHUS XUMHYECKHUX,
HedTenepepadaTHBAIOMINX 1 HEPTEXUMHUUECKUX TPOU3BOJICTB.

ABTOMAaTU3UPOBAaHHBIE CUCTEMbI KaK HMHCTPYMEHTBI O0ECIEUYEeHUs pecypcocOepekeHHs
XUMHUUYECKHUX IIPOU3BOCTB.

4. Pe:xxuMHO-TIapaMeTpuyecKe NpueMbl U ONepaliy IHepropecypcocodepeKeHnsi.

OnTumu3zanus 3Hau€HUN KOHLEHTPALUN pearupyoluX BEeUIeCTB; ONTUMU3ALMS 3HAYCHUN
apaMeTpoB XMMHUKO-TexHosorndeckux mpoueccoB (XTII) — rtemmepaTypbl W JaBieHus;
CMEIIICHHE COCTOSIHMSI paBHOBecusi oOparuMbix XTIl B KemaeMoM HampaBiIeHWH; U3MEHEHHE
MeXaHU3Ma XMMMYECKHX IPEBpAIlEHUI; HCIOJIb30BAHUE OJHOTO U3 pEarcHTOB B H30BITKE;
IIPUMEHEHNE BBICOKOAKTUBHBIX U CEJIEKTUBHBIX KaTaJIN3aTOPOB; N3MEHEHUE CKOPOCTH JIBUKEHUS
da3  mepepabaTbIBa€MbIX  BEILECTB;,  YBEJIMYEHHE  IOBEPXHOCTH  COINPHUKOCHOBEHUS
nepepadaTbIBaeMbIX BEIIIECTB; U3MEHEHNE HaIlpaBJICHUS JBUKECHUS IIOTOKOB
B3aMMOJECHCTBYIOIINX BELIECTB; BOJ JOTIOJTHUTEIIbHBIX BELIECTB-UHUIIMATOPOB,
IIPOMEXYTOUHBIX  TEIJIOHOCUTENIEH, ITOBEPXHOCTHO-aKTUBHBIX BEIIECTB, PacTBOPUTENIEH,
pas3essIoIUX areHTOB; U3MEHEHUE YKcia epepadaTbiBaeMbIX BELECTB (BBOJ MHEPTHBIX I'a30B
WJIM TBEPJbIX TEJ, U3MEHEHUE arperaTHOr0 COCTOSIHUS OJHOI0 U3 IepepadaThiBaéMbIX BELLECTB
yTeM KOHJECHCALUH WM UCTIAPEHUS, KPUCTAIIIM3ALHs OJTHOTO U3 IPOJYKTOB PEAKLIUN).

5. NHKeHepHO-TeXHOJIOTHYeCKHe NPHeMbl U ONlepallMi JHepropecypcocoepe:keHusl.

CoBMenieHME pa3IMYHBIX IIPOLIECCOB XMMHYECKON TEXHOJIOTMM B OIHOM  arapare
(pa3IMYHBIX XMMHUYECKUX IPOLECCOB, XMMHMYECKUX U MacCOOOMEHHBIX, XUMHUYECKUX H
TEIIO0OMEHHBIX MPOLIECCOB); AMCKPETHO-TIEPEOUecKas mojaya MOTOKOB MepepadaThiBaeMbIX
BEUIECTB B anmapar (mepuoanyecKkas Iojada TMOTOKOB BEIIECTB, HAJOKEHUE BHEIIHUX
nysibcaluil Ha (a3bl U MOTOKM BEIIECTB, HCIOJIb30BaHUE TYPOYJIEHTHBIX MyJbCalMii); CO3AaHne
BHEIIHUX »HHepreTuueckux Bo3aercTBuid Ha XTII (snekTpuyeckux M MarHUTHBIX IMOJIEH,
paTualMOHHOTO M JIa3€pHOT0 W3JY4YeHUH); TNPUMEHEHHE BHEUIHUX IepPEeMEIMBAIONINX
YCTPOMCTB; pereHepanus M peKynepanuss BTOPUYHBIX MaTepHAbHBIX PECYPCOB; CO3/aHUE
palMOHATIBHBIX TEXHOJIIOTHYECKUX cBs3eil mexxay anmnaparamu XTC (GaiinacHsle, napaiienbHble
U oOpaTHbIE TEXHOJIOTMYECKHE MOTOKU BELIECTBA M 3HEPIMM); UCKIIOUEHHE MPOMEKYTOUHBIX
TEXHOJIOTUYECKUX CTaJAMi U ONepalyii; coriacoBanue pexxuMoB pyHkimonupoBanust X TII.

6. ANapaTHO-KOHCTPYKTHBHbIE NIPHeMbI U Ollepalluy JHepropecypcocéepeskeHus.

Co3naHue palMOHANbHBIX KOHCTPYKLIMH amnmapaTtoB (BbIOOp reoMeTpuyeckoi (HopMel
y3JI0B W JeTajei ammapara, B YacTHOCTH, €IMHHUI[ MaccolepeHoca; BBIOOp Marepuaa
KOHCTPYKLUH); ONpeAeseHre ONTUMAIbHBIX pa3MepoB alapara; U3MEHEHUE CXeM JBH)KEHUS
nepepabaTblBa€MbIX  BEIIECTB;  CO3JaHUE  MHOTOKPAaTHOTO  BO3AeWcTBUS  Ha  (ha3bl
nepepadaTbiBaeMbIX BEIIECTB (MPOIOJIbHOE M MOMEPEYHOE CEKIIMOHHPOBAHUE, paclipe/ieieHue
¢a3 mo BbICOTE ammapaTra, MHOTOKpaTHas KOHBepcusi a3 M Jp.); HCIOJIb30BAaHUE IHEPIHU
KOHTaKTUpylOImMX (a3 (TypOynm3anus M coyJapeHHe IIOTOKOB, 3akpydumBaHue (a3,
TPaHCIIOPTUPOBaHHE OJHOW (a3bl Apyrol (¢dazol, B3aMMHOE IKEKTUPOBAHUE U  [Ip.);
COBMEIIICHNE OTAENbHBIX Y3JOB W ammapaToB (KOMOMHHpPOBAHHWE OJHOTUIIHBIX almapaToB U
y3JI0B, arperupoBaHve (YHKIUN anmapatoB M Y3J0B); MOIYJIbHOE KOHCTPYHUPOBaHUE
MHOT'O()YHKIIMOHAJIBHBIX alllapaToB.

7. Metonosiorusi  pa3padoTKH  JHepropecypcocoeperamux  JIKOJOTHYECKHU
0e30MaCHBIX XMMHMKO-TEXHOJIOTHYECKHUX CHCTEM.
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CymHOCTP U OCHOBHBIE ATaIlbl METOJOJIOTUU Pa3pabdOTKU 3HEpropecypcocOeperaronmx
9KOJIOTUYECKH OE30MaCHBIX XMMUKO-TEXHOIOTHYECKUX CUCTEM.

ITepenoBsie HaIpaBJICHUS pa3BUTHSA METO0JIOTUN pa3paboTku
SHEepropecypcocoOeperaouux XuMIUKO-TEXHOJIOTHYECKUX CUCTEM.

Hcnonb30BaHUE MPUHLUIIOB <«3EIICHOW» XHMHH, «3€JICHOU» TEXHUKH U <«3EJICHON)»
JIOTMCTUKU 7151 pa3paboTKU sHEpropecypcodpPekTUBHbIX 3Kostorndecku o6e3onacHbix XTC.

8. Crparermss MHHMMHM3AaUMH OTX0J0B B XHMHYECKHX TEXHOJIOTHSIX M XHUMHKO-
TeXHOJIOTHYEeCKHX CHCTEeMAX.

CyIIHOCTh KOHLETIIUK M CTPATETUU MUHUMH3ALUU OTXOOB.

TexHoOrMuecKkue U OpraHu3alMOHHO-TEXHUUYECKUE CIIOCOObI MUHMMHU3ALUU OTXO0B IIPH
skcruryaTaruu  pecypcocoeperatonux  XTC. VYMeHbIIeHHE OTXOJOB TPU  TPYIHOCTAX
OpraHu3alUi PELUPKYISALUN TEXHOJOTHYECKUX MOTOKOB (YBEIMUYEHHME CTENEHU NPEBPALLCHUS
JUIS. HEOOPAaTUMBIX M 0OpPaTUMBIX PEaKLii); YMEHbIICHHE OTXO0JI0B OT IMEPBUYHBIX (OCHOBHBIX) U
MHOT'O3TAINHbIX PEAKLUH; YMEHbIIEHHE OTXO/I0B 3a CUET IpUMECEl B IOTOKAX peareHTOB IIyTeM
UCTIOJIb30BAHUS OTXO0/I0B MOOOYHBIX MPOIYKTOB; YMEHBIIEHHE OTXOI0B KaTAIN3aTOPOB.

CriocoObl MUHUMM3ALUU OTXO/I0B B CUCTEMAX Pa3/ieleHUss MHOIOKOMIIOHEHTHBIX cMecel
U CUCTEMax PeLUpPKYJSLUU:HENOCPEACTBEHHOE PEUUPKYIUPOBAHNE TOTOKOB OTXO/J0B; OYMCTKA
[IOTOKA MUTAHUSA; YCTPAaHEHHE BCIIOMOIATENbHBIX BEILIECTB, MCIOJB3YIOIIUXCS B IPOLECCax
pa3leNneHys; UCII0JIb30BAaHUE JOIMOJIHUTENbHBIX MPOLIECCOB Pa3/IEeHUs] IOTOKOB OTXOAOB JUIS
JOCTM)KEHUSI BBICOKOM CTENeHHM peKylepaluy; HCIIOJb30BaHUE JOMOIHUTENbHBIX PEaKUud Juis
JIOCTUKEHUS BBICOKOM CTENEHU PEKYIEPALIUH.

Knaccugukarus TeXHOIOTHYECKUX CIIOCOO0B 00pabOTKU OTXOA0B M OUUCTKU BBIOPOCOB B
XTC. Knaccuduranus TeXHOJIOTHUECKUX CIIOCOOOB U amiapaToB OYMCTKH T'a30BBIX BBIOPOCOB
OT TBEPJIbIX YACTUIL: MbUICYJIOBUTENIN, HHEPTHBIE CENapaTopbl, LIUKIOHBI, CKPyOOepHl,
MENIOYHbIE (PUIIBTPBIL, JIEKTPOCTATUYECKUE OCAAUTEIH.

Kparkas xapakTepucTika XMMHKO-TEXHOJIOIMUECKUX POLIECCOB U allapaToB OYUCTKU
ra3000pa3HBIX BEIOPOCOB: KOHICH A, a0COopOIHs, aacopOomms, (pakeIbHOES CKUTAHUE;
COKUTaHHUE.

Knaccugukaius TeXHOIOTHYECKHUX MPOLIECCOB U aIapaToOB OYUCTKU BOJHBIX CTOKOB!
NepBUYHAsA, BTOpUYHAs (OMOJIOTHYecKas) 1 OKOHYATeIbHAs OUUCTKA.

9. O0masi XapakTepuCTHKA METO/A0B JIOTHCTUKH KAK MHCTPYMEHTOB IKOHOMHMYECKH
3¢} peKTHBHOIO yHpaBJIeHHSA JHepropecypcocoOepe:keHHeM Ha MPOM3BOACTBAX H
npeAnpusATHAX.

OCHOBHBIE IOHATHS JIOTUCTUKU; OOBEKTHI, IPEIMETHI M CPEJICTBA JIOTUCTUKU. XUMHUYECKHE
MPOM3BOJICTBA U MPEANPUATHUS KaK CIIEHUANbHBIN K1acc 00BEKTOB JIOTUCTUKH.

Kpatkas xapakTepucTika METOI0B JIOTUCTHUKHU PecypcocOepexeH s :

METO/Ibl ONTUMAJILHOTO IUIAHUPOBAHMS M YIIPABJIEHUS TOBAPHO-MaTepUAIbHBIMU 3allacaMu
IPOU3BOJACTB M MNPEANPHUATHM; METOAbl ONTHUMAJIBHOIO IIJIAHUPOBAaHUS M YIPABICHUSA
NOTPEOHOCTSIMU B MaTepuainax, cbipbe 1 TOP mpu nmponsBocTBE NPOAYKLINN;

METO/bI ONITUMAIILHOTO BOJIONOTPEOIeHHS Ha TPOU3BO/ICTBE, MUHUMH3AIMHU CTOYHBIX BOJ
U OpraHu3alliy 3aMKHYTOI'O BOJ0000pOTa; METOJIbl IJIaHUPOBAHUS MOTPEOHOCTU MaTepHalIoB,
IUIAHUPOBAHMS MPOM3BOJACTBEHHBIX PECYPCOB, IUIAHMPOBAaHUS PECYpCOB  MPEAIPUITHH,
IUTAHUPOBAHUS PAaCIPEICICHUs TPOTYKIIHH.

METOJbl  aBTOMATU3HPOBAaHHOW  JIOTUCTUYECKONW MOAJAEPKKM  KU3HEHHOTO  IUKJa
XUMHYECKON TPOTYKIIMHA U XUMHUECKUX TexHosorui (Metoapl CALS-TexHOMOTHi).

10. <«3esenas;» JIOTHCTHKA KaK OPraHU3allMOHHO-YNPaBJIeHYEeCKHH (aKTop
NOBBbIIIEHUs1  JHepropecypcod¢eKTUBHOCTH M JKOJOrMYeckoii  0e30MacHOCTH
NpeAnpUATHH HepTe-ra30XuMH4YeCKOro KOMILIeKca.

OO61mas xapakTepuUCTHKa MPUHIUIOB «3eJeHOW» XUMUU. OCHOBHBIE METObl U CTPATEruu
«3eNeHOoN» JIOTUCTHKH. DOU3HKO-XMMHUYECKHE M JIOTUCTHYECKHE KOHIENUUU pa3padoTKu
SHEpPropecypcocOeperaroux  SKOJIOTMUeCKd  Oe30MacHbIX  TEXHOJOTud  mepepaboTKu
IIPOMBIIIJIEHHBIX OTXOO0B.
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KommniekcHast MeTomonorus pa3paboTKH 3SHEPropecypcocOeperaronmx 3KoI0TnIecKH
0e30IacHbIX TEXHOJIOTUH MepepabOTKM IMPOMBIIUIEHHBIX OTXOJOB C  MCIOJb30BaHHEM
IIPUHIIUIIOB «3€JIEHOM» JIOTUCTUKH.

4. O0beM y4eOHOH JUCHUILJIMHBI

Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B akagem. yacax
OO6u1asi TPy10€eMKOCTb TMCUUTILINHBI 4 144
KonTaktHas padora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
[Mpaktuyeckue 3ausatus (I13)) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
W3yuenune pa3aenoB TUCIUILTAHBI 1,11 40
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,56 20
Buj uToroBoro KOHTpoOJIsi: IK3aMeH 1,0 36
[TonroroBka K SK3aMEHY 35.6
KonrakTHas atTecTanus 0.4
Bun yae6HOM paboThI B 3aueTHbIx enuHunax | B acTpoH. yacax

OO0masi TPy10€eMKOCTb M CHUIIITHHbBI 4 108
KonraktHas pa6ora (KP): 1,33 36
Jlexruu (JIek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
W3ydeHue pa3aenoB TUCHUILUIMHbI 1,11 30
IToaroToBka K KOHTPOJILHBIM paboTam 0,56 15
Bu1 H”TOroBOr0 KOHTPOJIS: IK3aMeH 1,0 27
IloaroToBka K 3K3aMeHy 26.7
KoHTakTHas aTTecTanus 0.3

AHHOTanus pado4eil NporpaMMsl IMCUHUILIMHBI «CTpaTern4eckoe ynpapjieHue
IHeprocoepeskeHneM B perHoHAJIbHBIX NPOMBINLIEHHBIX KoMIuiekcax» (51.B.J1B.6.2)

1.Ieap TMCHUIIMHBI - GOPMHUPOBAHNE CHCTEMHBIX U TPOPECCHOHATHHBIX HABBIKOB B
o0nacTH  SHeprocOepekeHUs Ha  Pa3HbIX  IPOCTPAHCTBEHHO-BPEMEHHBIX  MEpapXusx,
dopmupoBaHne TNPO(PECCHOHANBHBIX H  WCCIEAOBATENLCKUX  HABBIKOB IO pealn3alui
3HeprocOeperalomux TEXHOJIOTUH Npu (YHKIMOHUPOBAHUH SHEProOOBEKTOB, TPOMBIIUIEHHBIX
NPEINPUSTHA U PETHOHATBHBIX MTPOMBIIUIEHHBIX KOMIUIEKCOB.

2. B pe3yabTare u3yYeHHs AMCHUILVIMHBI oOydawumiics 1o MporpaMme
0axkaaBpHATA JOJIKEH:

oBJaeTh ciaeayromumu npogeccnonanbubiMu (IIK) komnerenuusivn:

- CHOCOOHOCTBIO AHAIM3HPOBATh TEXHOJOTMUECKHHM MpPOLECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

- CIOCOOHOCTBIO MPOBOJUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX ITPOM3BOJICTBEHHBIX
pecypcos (ITK-10);

- CIIOCOOHOCTBIO CHCTEMATH3UpPOBaTh M 0000IaTh HHPOPMALUIO 110 (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpustus (ITK-12);

- TOTOBHOCTHIO HM3ydaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIN3UPOBATh
OTEUECTBEHHBIH U 3apyOCKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

- CHOCOOHOCTBIO MOJEIMPOBaTb JHEPro- U pecypcocOeperamole MpoLecchl B
npombinuieHHoctd (ITK-16);
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3HaTh:

- OCHOBHBIE ITOHATHSI CTPATETHNYECKOTO YIPABICHUS

- TOKa3aTelnu 3HepProd(p(eKTHBHOCTH MPOMBINUICHHBIX NPEANPUATHA W PETHOHAIBHBIX
IPOMBIIIICHHBIX KOMILIEKCOB;

- OCHOBHBIE TEHACHLIMHM H3MEHEHUS CTPYKTYpPbl 3HEPIrONOTpeOJIEHUs M IOKaszareseu
SHEProeMKOCTH B POMBINLIEHHOCTH Poccuy;

- KOHIICTILIMSI 1 OCHOBHBIE MPUHIIMITBI BCEOOIIETO YIPABICHHS YHEProcOepeKkeHHEM;

- CYLIHOCTh METOJIOB CTPATErNYeCKOI0 YIPABICHUS SHEProcOEepeKECHUEM;

- wiaccudukanus BuAoB norepb TOP u crnocoOOB MOBBIMIEHHUS 3HEProcOEpPeKEHUS B
IPOMBIIIJICHHOCTH.

Ymers:

- TPaKTHUYECKH  MPUMEHATh  METOAOJOIHI0  CTPAaTErMyeckoro  yIpaBICHMS
HEPropeCypcocOEPEKEHUEM MTPOMBIIIIEHHBIX MPEANPUATHI U PETMOHAJIBHBIX MPOMBIIUIEHHBIX
KOMILJICKCOB;

- COCTaBJIATh IPOTHO3HBIN TOIUIMBHO-YHEPT€TUUECKUI OanaHnc;

- OLICHUBATh PE3€PBbI FHEProcOEPEKEHUS B IPOMBIIUIEHHOCTH CyObeKkTOoB PO

Baaners:

- METOJOJOrMed  HMepapXu4yeckoro  MeToJa  CTPATEerMYecKoro  yIpaBlICHUs
HHEProcOEpeKEHNEM B PErMOHAIbHBIX IPOMBIIIIEHHBIX KOMIUIEKCAX;

- OpraHu3alMOHHO-(YHKLIHMOHAIBHBIM METOJIOM peallu3allii PEerMoHalbHON CTpaTeruu
HEpProcOepeeHUs;

- crmocobaMu, MeTOJaMU M TNpUEMaMU pPa3pabOTKU CTPATETMUECKUX pPELIeHUH 110
00ecnevyeHn0 3HEepProcOepeKeHNs B IPOMBIIIJIEHHOCTH, OpraHU3aliy CUCTEMbl KOHTPOJUIMHTA
SHEprod(pGEeKTUBHOCTH PETUOHANBHBIX HPOMBIIIJIEHHBIX KOMIUIEKCOB U CTaHAapTH3alUU
OM3HEC-TIPOIIeCCOB 00eCIeUeHNs SHEProcOePEKEHHUS B IIPOMBIIIICHHOCTH.

3 Kpartkoe cogep:kanue 1uCHHILIUHBI.

1. BBenenne. OCHOBHbBIE NOHSITHS U OIIpe/eieHHe CTPATErn4ecKoro ynpaBjieHusl.

[TonaTus sHepropecypcocOepexeHnus PeruoHaIbHOr0, MPOMBIIUICHHOIO KOMIUIEKCa U
IIPOMBIIIJIEHHOTO KJIacTepa.

2. 3HaYeHHMe CTPATErHYeCKOro ynpasJIeHHsI JHeprocéepeskeHneM il NOBBILICHUS
3($eKTUBHOCTH NPOMBIILIEHHOCTH.

Crparernyeckoe yrpaBlieHHE 3HeprocOepexeHneM Kak MHCTPYMEHT MOBBIIIEHUS
HHEeprod(PEeKTUBHOCTU TMPOMBIIIIEHHBIX perioHOB. COBpeMEHHbIE HAyYHbIE UCCIIEJOBAHMS 110
pa3paboTKke M pealn3aluu CTPATEeruid SHEprocOepekeHUs] B MPOMBIIIICHHOCTH. TOIIMBHO-
JHEpreTMYecKuid OamaHc - HHCTPYMEHT (OPMHUPOBAHUS M  pealu3alld  CTpaTeruu
sHeprocOepexenus. [lokazaTenu 5HeprodP@PeKTUBHOCTH TMPOMBILUIEHHBIX NPEANPHUATHNH U
PETMOHAIBHBIX IPOMBIIIICHHBIX KOMITJIEKCOB.

3. CucreMHblli aHAJIM3 OPraHM3aLMOHHO-DKOHOMHYECKMX MEpONpHATHH 10
olecneyeHU10 IHeprocéepekeHUs B MPOMbIlLLIeHHOCTH PD.

OpraHu3allMOHHO-5KOHOMUYECKUH  aHaliM3  CTpaTeruid  pa3BUTUS  TOIUIUBHO-
JHEepreTHYecKoro Komiuiekca Poccum u 3a pyOeskoM. OCHOBHBIE TEHJIEHUMU HW3MEHEHUs
CTPYKTYpbI 3HEpronoTpeOiIeHnss U Moka3aTeseil SJHeproeMKOCTH B MPOMBIIUIEHHOCTH Poccun.
Anamu3  3(G(PEKTUBHOCTH COBPEMEHHBIX CHCTEM OOCECHEYECHHS OSHEProcOEpeKeHHUs B
pPETHOHANBHBIX MPOMBIIIICHHBIX KOMIUIeKcax Poccuiickoit @enepanun. HopmaTuBHas npaBoBas
0a3a 1Mo 00ecIeYeHU 0 YHEPTOCOEPEIKEHHS HA PETHOHAITHFHOM YPOBHE.

4. Meroanueckne OCHOBbI CTPAaTerMm4ecKOro YNpaBJIeHUsl JHeprocOepexeHueM B
PernOHAIBHBIX MPOMBILLIEHHBIX KOMILTIEKCAX.

Konuenuus 1 0CHOBHbIE IPUHIIMITEI BCEOOIIETO YIPaBIEHHs SHEProcOeperKeHHEM.

Wepapxuueckuii MeTOJ  CTpAaTerMYECKOro  YIPaBIEHUS  DHEProcOepexeHHeM B
PETHOHANBHBIX TMPOMBIIUIEHHBIX KoMIuiekcax. CyIIHOCTh MeToja. YpPOBEHb (HOPMHUPOBAHUSA
CTpaTeruu SHEpProcOepekeHrus B IMPOMBIIUICHHO-IHEPTreTUUECKUX KjacTepax. YpPOBEHb
(dopMHpOBaHUSI PETHOHAIBHOM CTPAaTErnu HHEProcOepeKeHus B OTPACIAX MPOMBIIIICHHOCTH.
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YpoBeHb (POpPMUPOBAHUS CTPATETUH SHEProcOCpeKeHUs HA MPOMBIIUICHHBIX HPEANPHITHSAX.
Opraan3aiiioHHO-(QYHKITMOHAIBHBIA ~ METOJ]  peaju3alliil  PErHOHAIbHOM  CTpaTeruu
sHeprocOepexenus. Mertoanka OOBEIWHEHHS CTPATETHH HPHEProcOEpe eHUs W COLHUAIBHO-
SKOHOMMYECKOTO Pa3BUTHS PErHOHOB. MeToAMKa HCIOIb30BaHHs BO30OHOBIISIEMBIX HCTOUHUKOB
HEpruM Juig  obecredeHusi  SHEProd((GEKTUBHOCTH  PETHOHAIBHBIX  MPOMBIIIICHHBIX
KOMILJIEKCOB.

5. PeruoHajibHbIH TONJIMBHO-DHEPreTHUYECKUH 0ajaHC KaK aHAJTUTHYECKHH
HHCTPYMEHT CTPAaTerH4ecKoro IUIAHUPOBAHUS M YIPaBJEHHUS JHeprocoepexkeHueM B
NPOMBIIIEHHOCTH.

CocraBiieHHe TPOTHO3HOTO TOIUIMBHO-IHEPreTHUECKUN OallaHca — BaXHBIA HTall
(dopMHpOBaHUS CTpPAaTErMH COIMAIHHO-?KOHOMUYECKOTO pa3BUTHS peruoHa. Pa3paborka
HAyYHO-O0OOCHOBAHHON CTPYKTYpbl PErHOHAJIBHOIO TOIUIMBHO-DHEpPreThyeckoro OajaHca ¢
yuyeToM pas3inyHblx BuaoB TOP B pernonax. HMrepaunoHHas BCTpeYHO-HAIIpaBJICHHAs
npoueaypa (opMHUpOBaHHS pErHOHAIbHBIX NporHo3HbiXx TOb. Meroauka — pa3paboTku
CTPATETUYECKUX PEIICHH 0 00ECTICYeHHIO SHEProcOepeKEHHS B TPOMBIIIICHHOCTH Ha OCHOBE
pernoHanbHbIX TOB. Meroa opraHu3anuu CHCTEMbl KOHTPOJUIMHTA 3HEprodddexTHBHOCTU
PErHOHAIIBHBIX  IIPOMBIIUICHHBIX  KOMIUIEKCOB ¢ wucnoib3zoBanuemM TOb. Meronuka
CTaHAapTH3auu OU3HEC-TIPOIECCOB obOecredeHus] dHeprocOepekeHrss B MPOMBILIUIEHHOCTH C
NPUMEHEHUEM MEXIYHAPOIHBIX CTaHIapTOB MEHEP)KMEHTA KaueCTBa.

6. Oprann3anmoHHO-IKOHOMHYECKH e MeTO/AbI onpeaeJeHUus pe3epBoOB
JHeprocoepeskeHnsi B PperioHAIbHBIX IPOMBILIJIEHHbIX KOMILJIEKCAX.

Knaccudpukanus BupoB mnotepp TOP  u  pe3epBoB  dHeprocOepexeHus B
npombIuieHHOCTH. OOOCHOBaHME BBIOOpAa CHCTEMBI KIIOUEBBIX IIOKAa3aTeNell Ui OLEHKH
PE3epPBOB PHEProcOEPEKEHUS B PErHOHATBHBIX MPOMBIIUICHHBIX KoMILiekcax. O1eHka pe3epBoB
HHEProcOEPeKEHUs B MPOMBIIIICHHOCTH CYObeKkTOB Poccun. MonuduimpoBannas mnpoueaypa
MPOBEJCHUS KOMIUJIEKCHOTO IHEPreTHUECKOT0 OOCIEe0BaHUs PETHOHAIBHBIX MPOMBIIUIEHHBIX
KOMILJIEKCOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

Buj yue6HO#M paboTh B 3auerHsIxX equaunax | B akamewm. wacax
O01mas TPy10eMKOCTb THCHUIIHHBI 4 144
KonTaktHas padora (KP): 1,33 48
Jlexmm (Jlek) 0,89 32
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositesabHas padora (CP): 1,67 60
W3yuenue pa3fnenos TUCIUILIMHBI 1,11 40
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,56 20
Buja uTOroBoro KOHTpOJIsi: IK3aMeH 1,0 36
[TonroroBka K dK3aMeHY 35.6
KoHTtakTHas aTrectanus 0.4
Buy yuebnoit paboThl B 3aueTHbIx equHnnax | B actpoH. yacax
O01asi TPy10€eMKOCTb M CHUILIHHBI 4 108
Konrakthas pa6ora (KP): 1,33 36
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3arstus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
W3yuenue pa3nenoB TUCHUILIUHBI 1,11 30
[ToaroToBka K KOHTPOJBHBIM paboTaM 0,56 15
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH 1,0 27
ITonroroBka K 3K3aMeHY 26.7
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| KOHTaKTHas aTTecTarus 0.3

AHHOTanUs padoyeil nporpaMmmbl JUCUUILIMHBI « [IMHY-aHAIN3 U ONITUMHU3 AU
IHepro3ppeKTHBHOCTH XUMUYeCKHX Mpou3BoacT» (b1.B./[B.7.1)

1. Heap AMCHUNIMHBI — MPHOOPETEHHE CTYACHTAMU TEOPETUYECKUX 3HAHUUA U
MPAKTUYECKUX HABBHIKOB B O0JIACTH MWHY-aHAIN3a W ONTHUMH3AIUs SHEprodhdeKkTuBHOCTH
XUMHYECKHX NPOU3BOJICTB, C IEJIbI0 pEHICHHs 3a/Jay TMOBBIIIEHUS HSHEprodhdexTUBHOCTU
HedTerazoxumuieckoro komruiekca (HI'XK).

2. B pe3yabraTre wu3ydyeHHsl AUCHUIUVIMHBI oOyyawlluiicsi 10 mporpamMme
0akajaBpHUaTa J0JIKeH:

oBJIa/IeTh cieayrmmumu odomenpodeccuonanibubiMu (OIIK) koMnereHunsimm:

-CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUIMH B
npoecCHOHANBHOM  JAEATeTbHOCTH, MPUMEHSITh METOAbl MAaTeMaTUYeCKOro aHaliu3a |
MO/JICITMPOBAHHUS, TCOPETUUECKOTO M IKCIIEpUMeHTaIbHOTO rccienoanus (OI1K-2);

oBJajeTh ciaeayromuMu npogeccuonaababiMu (IIK) komnereHunusiMu:

-  TOTOBHOCTHIO M3ydaTh HAy4YHO-TEXHHUYECKYI0O WHQPOpMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

- CI0COOHOCTHIO0 MOJICIMPOBATH SHEPTO- M PECypcocOeperaromye mporecchl B
npomsbitieanocty (ITK-16);

3HaTh:

— KJaccu(HUKaAIUI0 METOI0B MMHY-aHAIN3a, TPUMEHsAEMbIX B TeIoBbIX ceTsix HI'XT;

—3aJlayu, penlaeMble B KOHKPETHBIX YCIOBUAX MIPOM3BOJCTB COTJIACHO CTaIUSIMHU
«JTyKOBHYHOM AuarpaMmsbl» rnpoektupoBanus npeanpustuii HI'XK;

— OCHOBHBIE  TOJIOKEHHMSI ~ TEPMOJMHAMHMKHA W  KOHCTPYKUHUHM  TEIIOOOMEHHOTO
000pyOBaHUS.

Ymers:

— IPUMEHATh METOJAbl NMUHY-aHAJIW3a JJIsi MOCTPOEHUSl TEIUIOBBIX CETeM MpeAanpHUsITHI
HI'XK ¢ MUHAMaJIbEHBIM KOJIMYECTBOM TEINIOOOMEHHUKOB;

—OpPOBOJIUTh  aHalUM3  TEIUIOBBIX  CETed  MNPEeANpHUsITHH  XUMHYECKOTO  H
He(Tera30XuMHUYECKOTO0 MPOUIs, COCTOSIIMX W3 HECKOJBKUX TOPSYMX W HECKOJIbKHX
XOJIOJHBIX TOTOKOB;

— BBISIBJIATb  TOYKH TOJAKJITIOYEHHUS TEIUIOOOMEHHOTO O0OpYyJOBaHUs Kak B 30HE
peKymnepanuu TEeIUJIOBBIX IOTOKOB, TaK M B 30HAX MPUTOKA MU ChEMA TeEIUIa BHEIIHUMH
YTHJINTAMH;

— IUTAaHUPOBATh TEXHOJOTHUYECKHE CXEMBbI, COepIKallue TEII00OMEHHOEe 000pYyI0BaHHE,
00€ecTeunBarOIie ONTUMAIBHBIA TOABOJ W OTBOJ TeIJla BHEUIHUMH VTWIATAMH TIpU
ONTUMATFHOMN IO TOBEPXHOCTHU TETNIOOOMEHA TEIII0O0OMEHHOTO 000PYyI0BaHHUSI.

Baanern:

— METOJI0JIOTHEH pacuéra TeII00OMEHHOr0 000pYy0BaHUs (TEMI000MEHHUKOB «Tpy0a B
TpyOe», KOXKyXOTpyOUaThIX TEIIIOOOMEHHUKOB, MJIACTUHYATHIX TEMIO0OMEHHUKOB;

— METOJIaMHM  TMOCTPOCHUSI TEMIIEPATypHO-IHTANBIUIHBIX JAMAarpaMM JJisi  CHUCTEM,
BKJTFOYAIOIITUX TOPSIYUE U XOJIOAHBIC TTOTOKH;

— METOJAaMHM HaxXOXIEHUS TOUKM MHUHYA JJI pacu€Ta ONTUMAJIbHOTO COOTHOIIECHHS
SHepro3arpaT U MOBEPXHOCTU TEIIOOOMEHaA;

— METOJIaMH MMMHY-aHaJIN3a, BKIFOYAIOIINX CETOYHBIC JUArPAMMBbI M TAOJTMYHBIA METO/I.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

OCHOBHbBIE TOHSATHS TEPMOAMHAMUKH, TEIJIOBBIE MPOLECCHl, NPOUCXOMASIINE MPHU
nepexojie Yepe3 MOBEPXHOCTh TeII000MeHa, SHTanbus. [I[puHIHUIBE paboThl TETIIO0OMEHHOTO
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obopynoBanus. OCHOBHBIE KOHCTPYKIIMHM TEIJIOOOMEHHBIX ammapaToB. [IpuHIUNBI pacuéra
TErI1000MEHHUKOB.

OOmasi xapakTepuUCTUKa METOJOB NUHY-aHAIHM3a, MPUMEHSIEMBIX JI ONTHMHU3AIUN
sHepropecypcoddHEeKTUBHBIX XUMHKO-TeXHONMOru4eckux cucteM (OP3-XTC). TemmnepaTypHo-
SHTAJBIUNHBIE KPHUBBIC, TOUKA MUHYA, FOPAYME U XOJOJHBIE MOTOKHU, PEKyHEpals TEIIOBOM
SHEPIHH B TEIUIO0OMEHHBIX cucTemMax npennpusatuii HI'XK.

Meroauka MPOCKTUPOBAHUS pecypco- u SHEprocOeperaromux
«JIlykoBuuHas quarpammay. ¥YaydnieHue IPOEKTOB C IOMOIIBIO TMHY-aHAIHN3a.

[TocTpoeHne COCTaBHBIX KpPUBBIX TEXHOJIOTHYECKHUX TOTOKOB U  OIpPEICICHUE
SHEpPreTHYecKux 1ene. TexXHonormyeckue MNOTOKM Ha  TeMIIepaTypHO—3HTAIbIUIHON
MI0CKOCTH. [IOHATHS MOTOKOBas TEIUIOEMKOCTh, MUHUMAJIbHASI PA3HOCTh TEMIIEPATYp MEXKIY
TEIUIOHOCUTEIISIMU B TEIJIOOOMEHHBIX allaparax.

Pemrenue 3aga4 ¢ OJHUM TOPSYUM MOTOKOM (TEIVIOBOM MCTOYHHMK) U OJHHUM XOJOJHBIM
MOTOKOM (TEeIJIOBOM CTOK); C HECKOJIbKUMHU FOPSYUMHU U XOJIOJHBIMU TOTOKaMHU.

3aBUCHMOCTh OOIIEH CTOMMOCTH TEIUIOOOMEHHOW CHCTEMBI, BKIIOYAIONIYI0 CTOMMOCTH
000py/I0BaHUsI U CTOUMOCTb BHEITHUX YTUIIUT, OT BeUYUHBI ATmin..

Meroapl MMHY-aHAIN3a, PEIIaeMble C TIOMOIIBIO AITOpUTMa TaOJIUYHOM 3a7aun (METO/, C
MOMOIIIBI0 KOTOPOI'O0 MOXKHO 0€3 MOCTpOeHHUs I'paUKOB BBIYUCIATH LIEJIEBBIE YHEPreTHUECKUE
3HAYCHMS); PEIIaeMble C TMOMOIIBIO JeNIeHUss cucTeMbl MOoToKOB XTC Ha TErIoBOM CTOK U
TEIJIOBOM UCTOYHUK, PEIIAEMbIE C TOMOILBIO CETOYHBIX JUATPAMM.

XTC.

Pacuérel B mnmHY-aHaIW3eE,
nporpamm o6mieit focrynHocty (HINT u 1.11.).

4. O0beM y4eOHOH JUCHUIIIMHBI

OCYHIICCTBIKIEMBIC C HCIHOJB30BAHUCM KOMIILIOTCPHBIX

B 3aueTHBIX B akagewm.

Bunel yue6HOI paboThI €IMHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konrakrhas padora (KP): 1,3 48
Jlextuu (Jlek) 0,4 16
[Tpaktnueckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTenbHOE U3YdeHUE Pa3IeNioB JUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenpHast pabora ’ 0,2
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ager

B 3aueTHBIX

B actponom.

Bunel yue6Hoi paboThl €UHULIAX yacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konraktnas patdora (KP): 1,3 36
Jlextum (Jlek) 0,4 12
[Ipaktuueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSTETbHOE U3YUYECHUE PA3]IENOB TUCIIUIUIMHBI 17 44 85
KoHTakTHas camocrosiTenbHast paboTa ’ 0,15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer
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AHHOTauA padoyell MPOrpaMMbl JUCHUIIMHBI «OLeHKA BO3/1eHCTBUSI XUMHYECKUX
NMPOM3BOJCTB Ha oKpy:kawmyio cpeay» (b1.B.J1B.7.2)

1. Heab AuCHUNIMHBI - 33JI0)KUTh Y CTYIEHTOB OCHOBBI 3HaHUM 110 OLICHKE BO3/1EHCTBUS
XUMUYECKHUX IPOU3BOACTB HAa OKPYKAIOUIYIO CPeay; JaTh TEOPETHUYECKHUE IIPEICTaBICHUS O
pa3IMYHBIX TUIAX M BHJAAX HKOJOTMYECKUX SKCHEPTHU3; HAYUUTh HCIOIb30BATH METOAbl U
INPUHLMUIIBI OLEHKU BO3ACUCTBUSA Ha NIPUPOAHYIO Cpely U IPOBENCHHUS TIOCYIapCTBEHHOU
3KOJIOTUYECKOU IKCIEPTU3BI.

2. B pe3yabTtare wu3yYyeHHs IUCHUIJIMHBI O00y4yaloluiicsi 10 TMporpamme
0akajlaBpuaTa J0JIKeH:

oBJaJeTh ciaeayomumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX JHCUUIUIMH B
npoeCCUOHATBHON  AEATENbHOCTH, MPUMEHSATh METOIbl MaTeMaTH4YecKOro aHajliu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-2);

oBJajeTh ciaeayomumu npogeccuonaiababiMu (IIK) komnereHunsiMu:

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HUHGOpMaIUIO, aHaJIU3UPOBATH
OTEUCCTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke ucciepoBanuii ([K-13);

- CIIOCOOHOCTHIO MOJIEITUPOBATH PHEPTO- U pecypcocOeperaroiue mpoieccs B
npombinuieHroctd (I1K-16);

3HaTh:

- 0 B3aUMOCBSI3U 3KOJOTMYECKMX MPOOJIEM C TEXHUYECKUMH, OPraHU3aLMOHHBIMH U
SKOHOMHYECKUMHU MPOoOIeMaMu KOHKPETHOT'O MTPOU3BO/ICTBA;

- OCHOBBI OLICHKM BO3JICHCTBHS IIPOMBIIUICHHBIX MPEAIPUATUNA HA OKPYXKAIOIIYIO Cpeny
Y OCHOBBI YUEHHSI IPABOBBIX OCHOB IPUPOIONOJIB30BAHUS U OXPAHbI OKPYKAIOLIEH CpeJibl.

YMmern:

- DOpPUMEHATh METOIbl AaHAM3a W OICHKH AHTPOIOTCHHOrO BO3JICHCTBHS HA
OKPYKAIOIIYIO CPEAY;

- 0000m1aTh M 00padaTHIBATH IKCIIEPUMEHTAIBHYIO HH(OPMAIIHIO B BUIE OTYETOB.

Biaagern:

- METOJIaMH pELIEHUS] SKOJOTMYECKHX 3aJady IO OIEHKE BO3AEWUCTBUSA PA3IUYHBIX
IIPOU3BOJICTB Ha OKPYXKAIOLIYIO CPENY.

3 Kpartkoe conep:kanue JMCHUIIIUHBI.

Mopynsb 1. Dxonoruyeckuii aHaau3 TEXHOJIOTHI

Tema 1. MeTo/ bl OLIEHKHM TEXHOJIOTUH Mpou3BoJicTBa. O01IMe MOHATH. MeToAbl OLIEHKU
Ha BCeX OTamax CTENeHH HKOJOTMYECKOM ONMacHOCTH CIOCOOOB  MPOM3BOJCTBA U
TEXHOJIOTMYECKUX IMEPENeNioB, BbIXOJOB TEXHOJOTMM B MPHUPOJHYIO CpELy, OLEHKHU
DKOJIOTMYECKOM ONACHOCTH MPOAYKLHUHU, €€ HCIOJb30BaHUS M XPAHEHHs, a TAKKE ONACHOCTH
XpaHEHUsT W HCHONb30BaHUs OTXO0A0B. HopMaTuBHas OCHOBa DSKOJOTMYECKHUX OIIEHOK -
JENCTBYIOIME HOPMATUBbI TEXHOJIOTUHU CBHIPbS, 36MJIEEMKOCTH, PECYPCOEMKOCTH, OTXOIHOCTH, a
TaK)K€ CAHUTAPHOTUTMEHUYECKUX U SKOJIOTMUECKUX HOPMAaTHBOB

Tema 2. Knaccudpukanum otTpaciel MO CTENEHM SKOJIOTMYECKOHM OMAaCHOCTH.
AOCOIOTHBIE U yJEIbHBIE MOKa3aTed BOJOEMKOCTH, 3€MJIEEMKOCTH, OTXOJHOCTH OTpaciu
MHJEKC dKOJIOTMYECKON OMAaCHOCTU OTPAciy MPOMBIIUIEHHOCTH. COOTHOLIEHUE YIEIBHOTO Beca
OTpaciy B BAJIOBOM MPOMBIIIICHHOM MPOAYKTE U JOJIU B 00IIEM 0O0beMe BBHIOPOCOB, a TaKkKe
00BeMbI, pa3HOOOpa3ue U TOKCHYHOCTh BBIOPAChIBAEMBIX BEIIECTB - KOA(PUIIMEHT TOKCUYHOCTH
BbIOpOCOB. I'pymnupoBKa oTpacieii Mo 3K0JIOrHYecKOi 0acHOCTH BEIOPOCOB M cOPOCOB.

Tema 3. DOxonormdeckas oleHKa TeXHOJIOTWH. Ilokazarenn 3KOJOrMYECKONW OLEHKU
TEXHOJIOTHIl: TEXHOTE€HHbIE, SKOJIOTO-TEXHOT€HHBIE U SKOJIOI0-I)KOHOMUYECKUE XapaKTEPUCTUKH.

TexHOreHHblE XapaKTEPUCTUKU - MaTepUAIbHBIA M DHEPreTHMYeCKUil OajaHchl C
BbIJIEJICHHEM OTXOJI0B, BEHIOPOCOB, COPOCOB. XapaKTepUCTUKHU HCTOUHUKOB BEIOPOCOB U COPOCOB.
YpoBHU 1IymMa, BHOpalui, 3JIEKTPOMArHUTHBIX, MOHU3UPYIOIIMX U TEIJIOBBIX H3IIyUYEHHH,
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pa3Mepbl CAaHUTApPHO-3AIIMTHBIX 30H U Jp. DKOJIOTO-TEXHOTE€HHBIE XapaKTEPUCTUKU - TIPUHIUIIBI
U CXEMbl MAJIOOTXOJHBIX U OE€30TXOAHBIX, PECYPCO- U IHEProcOEeperarux peleHni, cucTeM
OUYHUCTKH BBIOPOCOB U COPOCOB, CIIOCOOOB YTHIU3AIMH U MEPEPaOOTKH OTXOA0B MPOU3BOICTBA U
JUKBUAALMY TEXHUKHU [0 UCTEYEHUHU CPOKOB €€ IKCIUTyaTalu. Pacuer BO3MOXKHBIX aBapUIHbBIX
CHUTYalUi, COPOBOXKAAIOIINXCS BBIOpOCAMU U cOpOCaMy BPEIHBIX BEIIECTB, C YIE€TOM BPEMEHH,
Macchl M 00beMa, a TaKkKe CHOCOOOB M CXEM JIMKBUAALMM AaBAPUHHBIX CHUTyallMd U UX
IIOCJIEICTBHM.

DKO0JIOr0-3KOHOMUYECKUE  XapaKTePUCTUKU: pacueTbl 3aTpaT Ha 3KOJOIMUYECKHUe
MEPONPUITHS IPU pa3pabOTKE U IKCIUTyaTallMM TEXHOJIOTMU U CPAaBHEHHUE UX C 3KOJOTMYECKUM
ylepOoM OT TEXHOTEHHBIX BO3/IEHCTBUH; pacyeTHbIE LIEHOOOpa3yoLe XapaKTePUCTUKU HOBOU
TEXHUKd U TEXHOJOTMU C YYETOM DSKOJOTMYECKMX COCTaBJISIOUINX; pPAacCUYETHBHIE Y/EIbHBIE
BEJIMYMHBI yIiepOa Ha €AUMHHUIYY BhIOpOca (KOHIIEHTpAIlMW), TUIATe)KEH Ha eAWHUIlYy yiiepOa u
CPaBHEHME UX C HOPMAaTUBHBIMU [1apaMeTpaMH.

Tema 4. OCHOBBI METO/IOB 3KOJIOTU3AIMU TEXHOJIOTUN. Y POBHH IPOU3BOJICTBA, OCHOBHBIE
TE€XHOJIOTMYECKHE CUCTEMBI U MOACUCTEMBI MPOU3BOACTBEHHBIX IpoleccoB. DakTopsl BIUSHUSA
Ha MHTEHCUBHOCTb IIPOLIECCOB U KOJUYECTBO BEIOPOCOB M OTXO010B. MeTO bl OUUCTKH BBIOPOCOB
U cOpocoB. 3aMKHYTBIE IIMKJIBI M CHUCTEMbl BOJOCHaOXeHHsA. Be30TXOIHBIE TEXHOJOTHH.
MOHUTOPHUHT HCTOYHHUKOB 3arpsi3HEHUS OKPYKAIOLIEH cpe/ibl

Tema 5. Dxonormueckass 0e€30macHOCTh JOOBIYM  YTIIEBOJIOPOJOB U  JIMHEHHBIX
coopykeHui. TexHoJornyeckrue ocOOEHHOCTH J00bIUM HE(PTH M ra3a Ha Cylle U MOABOJHOM
menbQe, NeTalbHBI aHAINW3 BIMSHUS Ha OKPYXAmoIlylo cpeny. Jlokputuueckoe u aBapuitHOe
COCTOSIHUE TPYOOIPOBOJHOIO TPAHCHOPTA HA OCHOBE JAHHBIX HA3€MHOTO M JMCTAHI[MOHHOTO
Monutopunra. Meronpl ' MC-TexHOI0THI U151 TPOTHO3UPOBAHUS U JIOKAIU3ALMH [1OCJIECTBUI

Tema 6. Metoab! nepepabOTKH OTXOJ0B U PEKYIbTUBALMY JaHIIIAa(TOB. Y TUIM3ALUS U
00€3BpeKMBAaHUE TOKCUYHBIX  OTXOJOB, TEXHOJOIMM U  HEPCHEKTUBBl  BTOPUYHOIO
ucrnonb3oBaHus. TexHonorndeckue M OHOJOTMYECKHE STalbl pPEKYIbTUBALMM 3€Melb U
Bo10eMOB. [Ipo0iembl yTuan3anuu TBEpAbIX OBITOBBIX OTXO0B

Monyns 2. OueHka Bo3IeHCTBHS Ha OKPYXKAOILYIO Cpely

Tema 7. HopmupoBaHue u olieHKa Bo3AeWcTBUA Ha mnpupoay. OlleHKa Kak MpPOTHO3
OTKJIOHEHUI OT HOPMBI, CAHUTAPHO-TUTMEHNYECKOE HOPMUPOBAHME U €r0 HEJOCTATKH, HOPMBI
KayecTBa BO3/yXa, BOJbI, MOYB, HKOJOIMUYECKOE HOPMHUPOBAHUE, METOJIbl OLIEHKH, MPOEKTHI
IpeeNbHO JOMYCTUMBIX BEIOPOCOB U COPOCOB.

Tema 8. Cdeppr onenku. Ilpomeccer Bo3aeicTBusA. OO0macTu  YeIOBEUECKOU
NeSITeIbHOCTH, Te Hanbojee pachpocTpaHeHa OLEHKA MOCIEACTBUN; (MHAHCOBBIE OCHOBAHUS
OLICHKH (TUIaTeXM 3a 3arpsi3HEHUWE U pa3MEUIeHHE OTXOJO0B); Teorpauyeckue OCHOBAHUS
OLICHKH, TUIIbI BO3JICMCTBUI U MOCIIEICTBUN.

Tema 9. CkpuHuHI, oOlpeneiaeHre MaciiTaboB (CKONMMHT), MPOTHO3WPOBAHHUE.
Copnepxanue mnpenBapuTenbHON oneHKH B Poccum u 3a pyOexoMm, TUIMUYHBIE BONPOCHUKH,
OIIACHBIE U TEXHUUYECKHU CIOKHBIE O0BEKTHI, CIOCOOBI IPOrHO3UPOBAHMS, OLIEHOYHBIE MATPHULIBI.

Tema 10. OueHka colMaabHO-3KOHOMMUYECKHX MOCIEACTBHM. J[Ba pa3HBIX Noaxona B
OLICHKE IOCJICJCTBUN B YCIOBHMAX PEAIM3ALMU MPOEKTa B OJHOPOAHOW M PAa3HOPOJHOM Cpene,
3ala4yl OLICHKM C TO3MLHN COLMAIBbHBIX HOPM, THUIIBI COLMAJIBHBIX IOCIEACTBHUM, IOHATHE
OLICHKM pHCKa, OIIEHKAa pHUCKa JJs 30pOBbS HACEJIEHUS, OILIEHKa pUCKa JUIS 30pOBbS,
CBSI3aHHOTO C 3arps3HEHMEM M IIYMOM, AKOHOMMYECKas OIleHKa NPUYMHEHHOTo Yyiuepoa
3JI0pPOBBIO, DKOHOMHUYECKasl OlLleHKa yiiepOoB U ee rpaBoBasi 0aza.

Tema 11. Ouenka Bo3aeicTBUI M dKcnepTH3a. Llenp skcnepTussl, rocyJapcTBEHHAs U
oOlIecCTBeHHAs] JKCIEPTU3a, IKOJIOTUYECKass SKCHEepTH3a, MPUHIMIBI 3KCHEPTU3bI, MPUMEPHI
JKcnepTu3. Ayaur U MOHUTOpHUHI. llens ayaurta, BHABl ayauTa, ayauT KaK OLIEHKAa PHUCKAa,
HKOJIOTUYECKHUN Ay/IHT.

4. O0beM yueOHO JUCUMIIJIMHBI
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B 3aueTHEBIX B akanmewm.

Bunsl yueOHoI paboThI eAMHMLIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
Konrakthas pa6ora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaxktrueckue 3ansatus (I113) 0,9 32
CamocrositesibHas padora (CP): 1,7 60
CamocTosATeNnbHOE N3Y4YeHUE Pa3esioB JUCIUIUIHHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actponoMm.

Bupl yue6HO# paboTh eIUHNIaX qacax
OO0masi TPy10€eMKOCTh JMCHUUILUIUHBI 10 Y4e0HOMY ILUIaHy 3 81
Konrakrhas padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
[Tpaktuueckue 3ausatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Buj koHTpoOJISi: 3a4eT / IK3aMeH - 3auer

AHHOTaNus padoyeil MPOrpaMmal JUCHUIIMHBI «OCHOBBI MH:KMHUPHHTA
JHepropecypcocéeperammx XuMHKO-TexHoIorn4eckux cucrem» (b1.B./1B.8.1)

1.Hesn aucuunauabl «OCHOBBI MHKWHUPHHIA 3HEPropecypcocOeperaommux XuMruKo-

TEXHOJIOTHYECKUX CUCTEM»:
-opMHUpOBaHUE TOHSATUN U BUJIOB WHKUHUPHUHTA;

- U3Y4YCHUE OCHOBHBIX IPOLUECAYP KOMIIbIOTCPU3UPOBAHHOI'O MHXXKUHUPUHTIA,
-U3Yy4YCHHUEC OCHOBHBIX HaHpaBHeHI/Iﬁ COBpeMeHHOI\/'I TCOPHUH UCKYCCTBECHHOT'O

HWHXXUHUPHHTA.

2. B pe3yabraTe wu3y4YeHHs] MCHUILUIMHBI oOydawmmiicas mno mnporpamme

0akajaBpHuaTa JOJIKEH:

oBJaJeTh ciaeayommumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:
-CIIOCOOHOCTBIO WCIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYUHBIX IUCIUIUIMH B

NpOoPECCUOHAIBHON ~ ACSITENIBHOCTH, TPUMEHSTh METOJIbI

MaTEMaTHYICCKOI'O

aHajIn3a H

MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHOro uccienoBanus (OITK-2);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

- CIIOCOOHOCTBIO CHCTEMATH3UpPOBaTh M 0000IaTh HHPOPMALUIO 110 (OPMUPOBAHUIO U

UCIIOJIb30BaHuI0 pecypcoB npennpustus (ITK-12);

- CLIOCOOHOCTBIO MOZACIINPOBATH DOHEPTO- U pecypcoc6eperaloume IMpONneCCChI B

npomeinuieHHoctd (ITK-16);
3HaTh:
-OCHOBHBIC BU/IbI MH)KHHUPHHTA;

- (1)}/H,Z[aMCHTaJIBHLIC OCHOBBI KOMIIBFOTCPU3UPOBAHHOI'O MHXKUHUPUHTI A,

- PEUHKUHUPUHT OU3HEC MPOLIECCOB
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-nousitue  Enunoro  mHpopmaumonnoro mpoctpanctBa (EWUII), wmm  Enunxoit
nHpopmarmonnoit cpeast (ENC).

YMers:

- COCTaBUTh OM3HEC-IIJIaH OpraHU3alUH

Biagers:

- MHOT'OYPOBHEBBIMM U MHOI'OITAIHBIMU Pa3pabOTKaMH M MCCIIEJOBAaHUS IPOEKTOB C
HIMPOKUM IpuMeHeHueM OBM

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

Pazgen 1. Onpenesnenue MH:KMHUPHUHTA. Buabl. VHXUHUPUHT — 3TO KOMIUIEKCHAs
TEeXHUYECKas, pacyeTHO-rpaduyeckas, OpraHu3allMOHHO-TEXHUYECKasl, TEXHUKO-I)KOHOMHUYECKasl
U KOHCYJIbTaTUBHO-TEXHUYECKAsh  JEATENBHOCTb, KOTOpas  peaJM3yeT  BBIIOJHEHUE
pasHOOOpa3HOM  HAy4yHO-UCCIENOBAaTEIbCKOW,  MPOEKTHO-KOHCTPYKTOPCKOM,  pacueTHo-
AQHATUTHYECKOW, OPraHU3aIIMOHHO-YIIPABICHUYECKONW U TEXHUKO-9KOHOMHUYECKON pabOThI Ha BCEX
JTanax JKU3HEHHOro IMKJIa (MPEeANpOEKTHbIE HCCIENIOBaHMSA, TEXHUKO-3KOHOMUYECKOE
o0ocHOBaHME; OM3HEC-TUIAHMPOBAHKE; YIPABICHUE MPOCKTHPOBAHUEM; Pa3pabOTKa MPOEKTOB;
CTPOMUTENBCTBO U IIYCK B OKCIUIyaTallMl0o; YIpaBJIEHUE OKCIUTyaTallMel M TEXHUYECKUM
00cIy>)KMBaHUEM) JIOOBIX TMPOM3BOJCTBEHHBIX cuUcTeM, B ToM uucie XTC, TeXHUYECKUX U
couuanbHO-3KOHOMHUYecKuX cucreM. CinoxHbM XTC cOOTBETCTBYIOT POU3BOJCTBA, BXOIAIINE
B CTPYKTypy npeamnpusituii u ueneir mocraBok (LIII) nHedrerazoxmmuyeckoro KoMIuiekca
(HI'XK), TennosHepreTH4eckoro 1 MeTaulypruueckoro KOMILIEKCa.

B mHacrosimmee Bpemsi BBIACHSIOT CIEAYIOIIME OCHOBHBIE BHIBl HHKWHUPUHTA!
(bYHKLIMOHAIBHO-TIPOU3BOACTBEHHBIH, KOMILJICKCHBI TEeXHUYECKUH, CTPOUTENbHBIMH,
AKCILTyaTalMOHHBIA, MEXKIYHAPOIHBIA U KOMIIBIOTEPU3UPOBAHHBIN.

Bunsl (QyHKIMOHAIBHO-IIPOU3BOACTBEHHOIO WH)XUHUPUHIA 10 OTpacisiM U cdepam
JEeSITETbHOCTH YKOHOMHKH, a TAKXKE TI0 OTPACISIM TEXHUKH:

— Cucremorexuuka (System Engineering); — Xumudeckas TCXHHKA (XHMHYCCKHIL
WH)KAHUPUHT, XHMHUYECKas WHKEHEepHus), WIA B PYCCKOSA3BIYHOW HAYYHO-TEXHHUYECKOU
JUTEepaType — «IpoIecchl M ammapaThl Xxumuueckoi TexHomorun» (Chemical Engineering); —
WHXuHUpUHT (MHXKEHEpHs, TEXHHWKA) XUMHKO-TexHojormueckux cucteMm (Chemical Process
Engineering), miin B pycCKOS3bIYHONW HayYHO-TEXHUYECKOM JuTepaType — «pa3paboTka XUMHUKO-
TEXHOJIOTHYECKUX cucTeMy»; — DHepretuueckas Texauka (Power Engineering); — Teruorexauka
(Heat Engineering); — Mammuoctpoenue (Mechanical Engineering); — Jloructuieckas TeXHUKA

Paznen 2. Komnbrorepu3npoBaHHbIli (ABTOMATH3MPOBAHHBIN) MHKUHUPHHT
(Computer-Aided Engineering) — MYJIBTUIUCIMILIMHAPHBIE, MHOroMacuTaOHble
(MHOTOYpOBHEBBIE) M MHOTOJTalHBIE DPa3pabOTKH M HCCIECIOBAHUS IPOEKTOB C IIUPOKUM
npuMeHeHneM OBM, obecneunBarone aBTOMAaTU3MPOBAHHOE BBIIOJIHEHHWE BCEX BHUJIOB
WH)KEHEPHO-TEXHUYECKUX pa3pabOTOK IO CO3JAaHHI0 TEXHUYECKUX CHUCTEM W TPOMBIIIICHHBIX
00BEKTOB Ha OCHOBE LIMPOKOIO MCIIOJIB30BaHMUS CPEICTB U OOOPYHOBaHMS BBIYMCIUTEIHHON
TEXHUKH, a TaKXe HayKOEeMKUX HH(OpPMalMOHHO-KOMMYHHKAMOHHbIX TexHonoruii (MUKT),
BKJIIOYass HHCTPyYMEHTaJIbHbIE KOMIUJIEKChl ~TE€XHHYECKHX M MPOrpaMMHBIX CpEICTB
aBTOMaTH3upoBaHHOro mnpoektupoBanus u3nenuit (Computer-Aided Design — CAD-
TEXHOJIOTUI); MHCTPYMEHTAJIbHbIE KOMILJIEKChl KOMIIBIOTEPU3UPOBAHHON HHTETPUPOBAHHON
noructrdeckoit noaaepxku (Computer-Aided Logistics Support — CALS-TexHo0THI), IO MEpe
COBEPILEHCTBOBAHUS KOTOPBIX CYIIECTBEHHO pACIIUPUIICS CIEKTP OXBAaThIBAEMbIX HMHU
GyHKIHIA.

Pazgen 3.0cHoBHBbIe mpouHeaypbl KOMIBITEPU3MPOBAHHOIO WHKMHUPHHIA.
['moGanbHBIe ceTeBbie MHOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TexHOoJMorun U CALS-TexHomorun
(Continuous Acquisition and Lifecycle Support -HenpepbiBHas WH(pOpPMAIIMOHHAS TTOAIEPIKKA
MIOCTaBOK ¥ JKU3HEHHOTO IuKIiIa n3nenuil). [lorsitue EnnHoro nHbopMamoHHOTO MPpOCTpaHCTBa
(EUIT), wnu Enunoit unpopmarnmonnoit cpenst (EMC). Crangapt I1SO 10303 STEP (STandard
for Exchange of Product model data). Crammapr oOMeHa MaHHBIMH O MOJCIH TPOIYKTA
(u3nmenust). ABromatusupoBanubie (kommnbrotepusrpoBanubie) CAE/CAD/CAM-cuctemsr: CAE
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(Computer Aided Engineering) — aBTOMaTH3MpOBaHHBIC CUCTeMbl wWHXUHHpUHTa; CAD
(Computer-Aided Design) — aBTOMaTH3WpOBaHHBIE CHCTEMBI mpoektupoBanus; CAM
(Computer-Aided Manufacturing) - aBToMaTu3upoOBaHHBIC CHCTEMbI IIPOU3BO/ICTBA.

Paznen 4. CymHOCTb OCHOBHBIX 3TamnoB kKU3HeHHOro mukja (KILI) TexHudyeckux
CHCTEeM U NPOU3BOACTBEHHbIX 00beKTOB. [Ipyu BBIIIOJIHEHUU OCHOBHBIX BHUJIOB MHXKMHUPHUHIA
peanu3yroTcs: NPEINpPOEKTHBIE  HMCCIEAOBAaHMS,  IJIAHUPOBAHUE  OM3HEC-NPOIIECCOB,
POCKTHPOBAHNUE, CIICIATIbHBIC TIOCIICIPOCKTHBIE Pa3padOTKH.

[IpennpoekTHble HCCIEIOBAHUS — aHAIU3 pbhIHKA (MApKETHHT) MPOAYKIUH U YCIYT,
MOJTrOTOBKA TEXHUKO-?)KOHOMHUYECKOTO 00OOCHOBAHHUS MPOEKTA CO3JaHUS TEXHHUECKOW CHCTEMBI
WIM TPOU3BOACTBEHHOro o0ObekTa (mpemnpusarusa, LII), cocraBnenune OuzHec-IUIaHa,
WH)KEHEPHBbIE H3BICKaHUS (Tomorpaduueckasi ChEMKa, MHCCIEIOBaHUE TPYHTOB, pa3paboTKa
IUTAHOB Pa3BUTHUSl PETMOHOB, TPAHCHOPTHOW CUCTEMBI U JAPYrol MHQPPACTPYKTYpbI, a TaKxke
KOHCYJIbTAIlMH U HaJ30p 32 MPOBEJICHHUEM JaHHBIX padoT.

CocraBrienne Ou3Hec-TUIaHA TPOEKTa, KOTOPBIM HpeACTaBisieT cO00M KOMMEpUYECKU
JOKYMEHT, BCECTOPOHHE OOOCHOBBIBAIOLIMI I€71€CO00PAa3HOCTh peaTH3alUyd MNpPOeKTa U
OILICHUBAOIIMI JKEJTAEMBbIE€ PE3YyJIbTaThl 3TOr0 MPOEKTA.

CocraBnenue OHW3HEC-IJIAaH OpraHU3alMH, MPEACTABISIIONIEIO CcOo00M CrenuaibHO
CTPYKTYPUPOBAHHBIM JTOKYMEHT, B KOTOPOM OIIMCBIBAIOTCSI BCE OCHOBHBIE BUJbl M aCHEKThI
OpraHU3aIlMOHHO-YIPABICHYECKONW, ()MHAHCOBO-IKOHOMUYECKOH U  MPEANPUHUMATEIHCKON
JEeSTENIbHOCTH OyAylie opranuzanuu (MpeAnpusTis, KOMIAHUU, (UPMBI); C UCIOJIB30BAHUEM
merononorun SWOT-ananuza (Strengths-Weaknesses-Opportunities-Threats) anamusupyroTcst
CUWIbHBIE U clabble CTOPOHBI €€ JIEATENbHOCTH, €€ BHYTPEHHUE BO3MOXHOCTH U BHEIIHUE
yIPO3bl U ATOH NESTENTbHOCTH, BCE BO3SMOXKHBIC TJIABHBIE MPOOJIEMBI U PUCKH, C KOTOPBIMH
MOXXET CTOJKHYTbCA JaHHas OpraHu3alMs IpU pealu3alud €€ MHUCCHUHM, U OINPEeAeNISIOTCS
OCHOBHbIE HaIIPaBJICHUs U CIIOCOOBI PELICHHS YKa3aHHBIX POOIIEM.

[IpoektupoBanue (pazpaboTka MPOEKTa) — MOArOTOBKA TEHIUIaHAa MPOU3BOACTBA HIIH
OpeanpusITHsi, pa3paboTKa apXUTEKTYpHOIO IUIaHAa, OLIEHKA CTOMMOCTH IpPOEKTa, pPacyéT
Pacxo/I0B MO CO3JaHUI0 U IKCIUTyaTallii TEXHHUUYECKUX CHUCTEM, pa3padoTKa pabouux 4epTexen,
TEXHUUYECKUX crienu(pUKauuid U Apyrol NpoeKTHON JOKYMEHTAIH, Ha/130p U KOHCYJIbTALUU 110
IPOBE/ICHUIO BCEX BUJIOB MPOEKTHBIX paboT.

[TocnenpoexkTHble pa3paOOTKU - TOATOTOBKA KOHTPAKTHOM JOKYMEHTAIMU  JJIst
BBITOJIHEHUS PA3TUYHBIX WHXEHEPHO-TEXHUYECKUX U OpraHM3allMOHHO-YIPABIEHYECKUX paldoT,
a TaKXkKe pazIUYHbIX OW3HEC-TIPOLECCOB I10 CTPOUTENbCTBY M IYCKY B O3KCIUTyaTallUio
TEXHUYECKOH CHUCTEeMbl MU TPOU3BOJCTBEHHOIO OOBEKTa, OpraHu3alys TOProB MpHU
HEO0OXOJUMOCTH, ABTOPCKUH HAA30p 3a IPOBEIEHUEM CTPOMTENBHBIX paldoT, yHpaBieHUE
CTPOUTENIBCTBOM, MPOBEAECHUE MPUEMO-CAATOUYHBIX PAOOT U NMPOU3BOJCTBEHHBIX MCIIBITAHUM,
COCTABJICHUE 3aKJIFOUUTEIIBHOW CBOJHOW CTPOMUTENIBHOW W TEXHUYECKOM JIOKYMEHTAallUH,
MOJrOTOBKA HMH)KEHEPHO-TEXHUYECKOr0 MepCcoHaia W Jpyrue padoTbl MO cjaade U IMYyCKy
TEXHUUYECKOH CHCTEMBbI UJIU MPOU3BOACTBEHHOIO 00BbEKTa. HA3HAUEHUEM, WJIK MUCCHEH.

Paznen S. Pemnsxkunupunr BII (Business process reengineering — BRP)
WHXUHUPUHTOBAs U OpPraHU3aLMOHHO-YIPaBJI€HYECKas AEATEIbHOCTh M0 (YyHAaMEHTAIbHOMY
MEPEOCMBICTICHUIO M PAMKAIbLHOMY MEePENpPOESKTUPOBAHUIO JIOTMKO-UH(POPMALIMOHHBIX MOJIEen
BIl HexoTopoil opraHuzanuu (NMPEeANPUATHS, KOMIAHWU, GUPMBI U T.I.) IS JOCTH)KEHUS
MaKCHUMAaJIbHOH pPEe3ylIbTaTUBHOCTH M 3(P(PEKTUBHOCTU MPOU3BOACTBEHHO-XO3IHCTBEHHON H
(UHAHCOBO-DPKOHOMUYECKOW JESITEIbHOCTH OPraHU3aldd B COOTBETCTBUU C KOMIUIEKCHBIMHU
KJIIOYEeBBIMM MHJUKaTOopamu mpousBoautenbHoctd (Key Performance Indicators — KPI),
O(QOpPMIICHHBIE COOTBETCTBYIOIIMMHU OPTraHU3allMOHHO-PACTIOPSAUTEIbHBIMU U HOPMATUBHBIMU
nokymeHtamu. Peumxunupunr BII coctouT M3 1ByX OCHOBHBIX 3TanoB: 1. Pa3paborka
ONTUMAIBHOW JIOTHKO-UH(pOopMarmonHoi monenu bII (B mepByro ouepenb OCHOBHOTO); 2.
Onpenenenue HauIyqIero (o cpeicTBaM, BpeMEHH, pecypcaM U T.I1.) Cocoda ONnTUMaIbHOTO
n3MeHeHus cymecTtpyromux bIl.
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Jns  pa3paboTku  Joruko-uH(opManuoHHbIX Moxened bBII  HeoOXoauMo HCIONB30BaTh
METOI0JIOTHIO (PYHKITHOHAILHOTO MOAeMpoBaHus clIokHBIX BII u Texandeckux cucrem [20], a
TaKKe  I[IMPOKO  TNPHUMEHATh  CEMEHCTBO  CTAaHAApPTU3MPOBAHHBIX  KOMIIBIOTEPHBIX
UHCTPYMEHTAIBHBIX CpeacTB «KOMIBIOTepHO-UHTErpUpOBaHHbIe Tpou3BoicTBay (Integrated
Computer-Aided Manufacturing — ICAM), KOTOpbIE BKIIOYaOT KOMIBIOTEPHBIE HHCTPYMEHTHI
«uHTeTpupoBaHHoro omnpeneneHus» (Integrated DEFinition — IDEF). CewmetictBo IDEF,

BKJItouaeT caeayromue 15 crangapros: IDEFO+ IDEF.
4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auetnbix | B akanmem.
Bupl yue6HO# paboTh eIUHNIaX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonraktHasi padora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
ITpaktuyeckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamMoCTOsATENbHOE U3YYCHUE Pa3/IeNIOB JUCIUIUIHHBI 17 59,8
KonTtakTHas camocrositenpHast paborta ’ 0,2
Bun koHTpoJIs: 3aueT / IK3aMeH - 3ager ¢
OLIEHK O
B 3auetnbix | B actponom.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
Konrakrhas padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSITENIbHOE U3YUYEHHE PA3/IEI0B IUCHUIIIMHbI 17 44,85
KonTaktHas camocrositenbHas paboTa ' 0,15
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLIEHKOH

AHHoOTauus padoyeii nporpaMmmsl JucHUIINHBI « CALS-TeXHO0JI0rHH ynpaBJieHUs
JKU3HEHHBIM HHKJI0M XuMu4eckoii npoaykuumn» (b1.B./1B.8.2)

1. Heab aucuMmiuHbl — (OPMUPOBAHMM U Pa3BUTHH TEOPETUUYECKHX 3HAHUU W
MPAKTUYECKUX HABBIKOB HCIIOJb30BAHHUS METOJOJIOTUH >KU3HEHHOTO M PBIHOYHOIO IMKJIA
HayKOEMKOU MPOAYKLIUHA B XUMUYECKON TEXHOJIOTUH.

2. B pe3yabrare wu3ydyeHHs JAMCHHIJIHHBI
0akaJlaBpHAaTAa J0JI/KEH:

oBJaJeTh ciaeayommumu oomenpopeccunonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO WCIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUIMH B
npoecCHOHANBHOM  EATETbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYeCKOro aHaiu3a |
MO/JICIIMPOBAHHUSI, TCOPETUIECKOTO M AKCIIepUMeHTaIbHOro rccienoanus (OI1K-2);

oBJIaeTh ciaeayrmmumMu npogpeccuoHanbHbiMU (IIK) komnereHunsiMu:

o0yuyamuuiics 1Mo mnporpamMmme
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- CIIOCOOHOCTBIO CHCTEMATH3UPOBaTh M 0000IaTh MHPOPMALUIO 110 (HOPMUPOBAHUIO U
UCIIOIB30BaHuI0 pecypcoB npeanpustus (I1K-12);

- cI0COOHOCTHIO MOJIIIUPOBATH SHEPTO- M pecypcocOeperaroiye mporecchl B
npomsbitieaaocta (ITK-16);

3HaTh:

— METOJbl U 3Tallbl MPOBEJICHUS aHATU3a MOJJICPKKU KU3HEHHOTO IUKJIA XUMUYECKOM
MPOIYKIIHH;

— OCHOBBI (DOPMHUPOBAHMS OPraHU3ALMOHHO-YIPABICHUECKUX MOJENed MOIIePKKU
YKU3HEHHOTO IMKJIa XUMHYECKON TIPOAYKIIHUH;

— METOJbl YOpaBIEHUS MPOEKTaAMU pealH3alUyd TOAJEPKKH >KM3HEHHOTO IHKJIa
XAMHYECKON MPOAYKIIHH.

Ymers:

— IPUMEHSATH METO/IbI aHATHM3a JKU3HECHHOTO IIUKJIa XUMUYECKOU MTPOTYKIIHH;

— IMarHOCTUPOBATh MPUYMHHO-CIEACTBEHHbIE CBSI3M B MHTETPUPOBAHHON IETIOYKE
«HayKa — MPOM3BOJICTBO» B IEJSAX MOMJICPKKH KU3HCHHOTO IMKJIA HAYKOEMKOW XUMUYECKOU
MPOIYKIIHH ;

— OCYIIECTBJIATh AHAIM3 PE3yJIbTATOB HAa KaXJIOM W3 OTaloOB >KU3HCHHOTO IIMKJIA
HAYKOEMKOW XMMHUYECKOI MpOaYyKIIUH;

— pa3paboTaTh MPOEKT peaTu3aliy IONICPKKH KU3HEHHOTO IMKJIA HAYKOEMKOH
XUMHUYECKON MPOAYKIMHU U BHEAPEHUS CHCTEM MEHEIKMEHTa KauecTBa.

Baanern:

— IpUeMaMu OpTraHU3allud W TPOBENCHUS HAYYHO-UCCIENOBATENLCKUX M  OMBITHO-
KOHCTPYKTOPCKHX PabOT, MApPKETHHTOBOTO COIMPOBOXKICHUS HAYKOEMKOW MPOIYKIIMH HAa BCEX
CTaIUAX >KU3HEHHOTO ITUKJIA,;

— METOJIaMH OpraHU3alli{, IUIAHUPOBAHUS M YIPABICHUS HAYKOEMKHM XUMHYCCKHM
MIPOU3BOJICTBOM.

3. KpaTkoe conep:kanue TUCHUNIHHBI:

1. CymHoCTh U 0COOEHHOCTH KU3HEHHOTO IIUKJIa HAYKOEMKOM MPOTYKIIHH.

[TonsiTHe HAYKOEMKOH MPOMYKIUU H Tpou3BojaAcTBa. OCOOCHHOCTH OpraHHW3alluu H
yIpaBlIeHUs] HAYKOEMKHM MPOU3BOJACTBOM. OCHOBBI KOHIICTIIIMU TIPaBIEHUS >KU3HEHHBIM
[IUKJIOM TPOJYKIIUHU, TIOHSATHE PHIHOYHOTO IMKJIA. JTanbl IHKJIA «HAYKa — IMPOHU3BOJICTBOY.
HayuyHo-TeXHOJOTHYeCKHe, OpraHU3allMOHHBIC, JKOHOMHYECKHE OCOOCHHOCTH YIpaBICHUS
YKU3HEHHBIM [IUKJIOM HAYKOEMKOU IMPOTYKITUH.

2. CoBpeMeHHbIE TOAXOAbl K YIPABICHUIO JKU3HEHHBIM IIMKJIOM HAayKOEMKOM
TTPOTYKITHH.

CocTaB U CTPyKTypa SKCIOpPTa HAYKOEMKOW MPOAYKIIMU POCCHICKOTO MPOU3BOJICTBA.
CoBpeMeHHBIE TIPOOJIEMBI TIPOU3BOJICTBA TPOAYKIIMA BBICOKOTEXHOJOTHYHBIX — OTpacieit
MPOMBINIIEHHOCTH. DTanbl 1 OCOOCHHOCTH OpraHU3alliy IUKJIA «HAayKa — MPOU3BOJCTBO» Ha
OTCUCCTBCHHBIX TPEANPUATHAX. VHCTPYMEHTHI TMOMJMCPKKH CTAIui S>KHU3HEHHOTO IIHUKJIA
HAyKOEMKOW poAyKuuu. Mojienu yrnpaBieH!s] HAyKOEMKUMU TPEITPUSITHIMH.

3. CALS-TexHOIIOTHU TOAJEPKKH >KA3HEHHOTO IIMKJIa HAYKOEMKOH NpPOAYKIHH U
CAD\CAM\CAE-cucremsi.

Metoaonoruu MOCTPOCHUSI CUCTEM aBTOMATH3aluu padboT xku3HeHHoro nukiaa. CALS u 2
CALM-TexHONMOTHHU TOICPKKHU KU3HEHHOTO IHMKJIa HayKoeMKo# mpoaykuuu. Kimaccudukamms
MPOTPaMMHBIX TMPOAYKTOB B cooTBeTcTBUM ¢ TexHoyorusimu. CAIIP m ocobGeHHOCTH HX
pa3paboTKu M peanu3allid Ha POCCHICKUX TpeanpusTusx. DPGEeKTUBHOCTh CUCTEM CKBO3HOMU
TIOJIICP)KKH KU3HEHHOTO [IUKJIA HAYKOEMKOH TPOTYKIIHH.

4. Peanuzanus KOHIEMIMH TMOJICPKKU )KU3HEHHOTO IIUKIIA HAYKOEMKON MPOAYKIIMH Ha
TIPEITPUATHSIX.

[IpoekTHOE ympaBieHHE CO3/IaHUEM U peann3alieil HaykoeMKoi mpoaykiuu. [Iporeccsl
MOJIICP)KKH, CEPBUCHOTO OOCTY)KWUBAaHWS M YTHIU3ANUN HAYKOSMKOW MPOIYKIMH. BapwaHTbI
OpTaHHU3aINH MPOIIECCOB MOJACPKKHU KU3HEHHOTO ITUKJIA.
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4. O06beM yueOHOM JUCUUIIJIMHBI

B 3auetnbix | B akanmem.
Bupl yue6HO# paboThI eIUHNIaX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
Konrakrhasi padora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
ITpaktuyeckue 3ansatus (I13) 0,9 32
CamocrosiTtesibHas padora (CP): 1,7 60
CamoCTOsATEeNbHOE U3YYCHUE Pa3/IeNIOB JUCIUTUTHHEI 17 59,8
KonTtakTHas camocrositenbHas pabora ’ 0,2
Bua koHTpOJIA: 3aUueT / IK3aMeH - 3auer ¢
OLICHK O
B 3auetnbix | B actponom.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
Konrakrhasi padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

AHHOTaNus padoyeil MPOrpaMMbl JUCHUIJIMHBI «JIOTHCTHKA JHEepropecypcocoeperauux
xumMu4yeckux npoussoacrs» (b1.B.1B.9.1)

l.Ilenp AUCHUIUIMHBI -

NpUOOpEeTeHne CTyJIEHTAMU TEOPETUYECKUX 3HAHUH U

NPAaKTUYECKUX HAaBBIKOB B 00JIACTH JIOTUCTUKU PECypCOIHEprocOepekeHust /Ui pelieHus 3a1ay
MOBBIIICHHUST PECYPCOIHEPTrodIP(HEKTUBHOCTH U IKOJOTUUECKOUW O€30MacHOCTH MPEANPUSTUN U
Heneil MoCTaBOK XMMHUYECKHUX, HedTenepepadaThIBAIOMIMX U HEYTEXUMUUYECKUX TPEITPUITUNN
(Tayree: XUMUYECKUX MTPEIIPHUSATHI ).

2 B pe3yabrare u3y4YeHHUS] IMCHHUIJIHHBI
0akajiaBpuaTa 10JI/KeH:

oBJaeTh ciaeayromumu npogeccnonanbubiMu (IIK) komnerenuusivn:

- CIMOCOOHOCTBIO TPOBOJUTH CTOMMOCTHYIO OIEHKY OCHOBHBIX IIPOM3BOICTBEHHBIX
pecypcos (ITK-10);

- CIIOCOOHOCTHIO CHUCTEMATU3UPOBATh U 00001aTh HH(OPMaLIHIO 110 GOPMUPOBAHUIO U
UCIIONIb30BaHuI0 pecypcoB npennpusitus (I1K-12);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUIECKYIO HH(POPMAITHIO, aHATN3UPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienoanuii (I1K-13);

- CIOCOOHOCTHIO IPUMEHSTH COBPEMEHHBIE METOIBI UCCIICIOBAHUS TEXHOJIOTHIECKUX
IPOILIECCOB U MPUPOIHBIX CPE, UCTIOIb30BATh KOMITBIOTEPHBIE CPEICTBA B HAYUHO-
uccienosareabckoit padore (I1K-14);

3HaTh:

o0yyaommiicas 1O MnporpamMmme
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- OCHOBBI TEOPUHM W METOJOJOTUU JIOTHCTUKH KAaK HAyKH W OpPTaHH3aI[MOHHO-
YIIPaBJICHYECKOH 1A TEITLHOCTH;

- OCHOBHBIC TOHSATHS JIOTHCTHKH: JIOTHCTUYECKHE OJIEMEHTHl U  3BCHBS,
JIOTHCTUYECKasl IIeTlb, JIOTHCTUYECKas CHCTEMa, JIOTUCTHYECKU KaHall, JIOTHCTHYECKast
orepanusi, JOTUCTHYECKHUU TIpoIecc, JIoTHCTUYecKas (QyHKmus, (yHKIMOHAIBHBIE 00IacTH
JIOTHCTUKU; KOHIICTIIIO HHTETPUPOBAHHOM JIOTUCTHUKU

- OCHOBHBIC JIOTHCTUYECKHE (YHKUIMHU (MaTepHaTbHO-TEXHUYECKOEe CHaOXeHue,
CKJIaIUpPOBaHKE, TPAHCIOPTHPOBAHMUE, IMPOU3BOJCTBO W pACIpEleiCHHE) U JIOTHCTUYCCKHE
OM3HEC-TIPOLECChl B JIOTHCTUYECKHX CHUCTEMax pPECypCOdIHEprocOeperawnmx 3K0I0TnIecKH
0€30IaCHBIX XUMUYECKHUX TPEATIPHUITUN;

- OCHOBHBIC KOHIIEIUN u BOXHEHIIME  HANPaBICHHUS  JIOTHCTUKH
pecypcodHeprocoepexeHus («3eIeHOM» JTOTUCTUKH ),

- COBPEMEHHBIC KOHIIEMIIUM TOBBIIMICHUS AIKOHOMUYECKOW 3 (HEKTHBHOCTH,
noKazarejeil PecypCOdIHEProcOCPEIKEHUSI M IKOJIOTMYECKOW O€30MacHOCTH  XMMHUYECKHX
NPEANPUATHIA HAa OCHOBE HCIIOJIb30BaHMSI CIOCOO0B MUHUMH3AIMU OTXO0B;

- pOJIb JIOTHCTHKH PECYPCOIHEPrOCOCPEIKEHUSI KaK BaKHOTO OpPraHU3alMOHHO-
yIPaBJIEHYECKOTO (hakTopa TMOBBIMICHUSI SHEPropecypcodhHEeKTUBHOCTH, IKOIOTHUECKOU
0€30IaCHOCTH U KOHKYPEHTOCIIOCOOHOCTH XUMUYECKUX MPEIIPUITHI U UX IETel TOCTaBOK;

- MoKa3aTea JKOHOMHYECKOH 3S((EKTUBHOCTH PECypCOIHEProcOeperarnmx
XUMHYECKHX TMPEINPUATHH M Teneld I[OCTaBOK MPOJYKIMH, TPOM3BOJAUMON Ha 3TUX
PEITPUATHSIX;

Ymers:

- - QHAJTM3UPOBATh U CHCTEMATHU3MPOBATH 3HAHMS B O0JIACTH COBPEMEHHON TEOpUHU
U MPAKTHKH JIOTUCTUKH KaK HAYKH U TIPEANPUHUMATEIILCKOH IeSITeIbHOCTH,

- aHAJM3UPOBATh IPOIECCHl B MPOHM3BOJCTBEHHBIX W KOMMEPYECKHX CHUCTEMax C
NPUMEHEHHUEM JIOTUCTHYECKHX METOJIOB;

- BBISIBJISITH HEJJOCTATKA COBPEMEHHOW MPAKTHKHU YIPABICHUS MPEANPUITUIMA KaK
9KOJIOTO-COLUATBHO-KOHOMUYECKUMHU CUCTEMAaMH, UCXOSl U3 MPUHIIUIIOB «3EJICHON)» XHUMUU U
«3€JIEHOI» JTIOTUCTUKH (JIOTUCTHKU PECYPCOIHEPTOCOEPEKEHMS);

- OPUMEHATh METOJBbl M CHOCOOBI JIOTMCTUKU PECypCO’HEProcOepexeHus s
pa3paboTKK penIeHuil Mo YIPaBICHUIO MOTPEOHOCTIMH B MaTEPHAIBHBIX M HHEPreTUUYCCKUX
pecypcax IpeanpUsTuid, pa3TuIHbBIMU (OpMaMH JTOTUCTHYECKONH KOOPAMHAIIMU U 00BeAMHEHUN
OPEIPUATHA JUIS  Pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX JIOTUCTHYECKMX CHCTEM U IIeTel
MOCTAaBOK;

- BBISIBJISITH ICTOYHUKH BO3SHUKHOBEHHS OTXOJIOB BO BCEX 3BEHBSX JIOTHCTHYCCKOM
nenu (BKIIOYash OTXOJbl MOTPEOJCHHs]) M OCYHIECTBIATH J(PPEKTUBHOE JTOTHCTUUYECKOE
yIIpaBJIEHUE OTXOJONOTOKAMH C IENIbI0 UX MUHUMH3AIMKA Ha OCHOBE aHAJIN3a TEXHOTEHHOTO M
JIOTUCTHYECKOTO TEHEe3Wca OTXOJO0B W NPUMEHEHHUS HAWIYUYIINX JOCTYMHBIX MHXKEHEPHBIX H
JOTHCTUYECKHUX TEXHOJIOTHH.

Biaagern:

- - TIOHUMAaHUEM POJIU JIOTUCTHKHU B PEHICHUH TMPOOJIEM YCTOHYHBOTO Pa3BUTHS U
MOBBIIICHHUS] KOHKYPEHTOCTIOCOOHOCTH MPOMBIIIJICHHBIX MPEANPHUATHI U MPOU3BOIUMON HA HUX
POJLYKLIMH;

- HABBIKAMHU CaMOCTOSITEILHOTO MPHOOPETEHUsI HOBBIX 3HAHUI B 00JacCTH TEOPUU
JIOTHCTUKU ¥ METOJIOJIOTHH JIOTHCTHYECKOTO YIIPABJICHUS;

- COBPEMEHHBIMH JIOTUCTUYECKUMH CTPAaTETHsIMH OpTaHU3AIMU W YIPaBIICHUS
MPEIITPUHAMATEIBLCKON  JISATSIIBHOCTRIO IS Pa3pabOTKH  ONTUMAIBHBIX  JIOTUCTHYCCKHIX
pelieHui TO YHpPaBIEHUIO MOTPEOHOCTIMU B MaTepUANbHBIX M JIHEPreTUYECKUX pecypcax
NPEINPUATHH, Pa3TUIHBIME  (QOpPMaMH  JIOTUCTHYECKOH KOOpIWHAIMK U OO0BEIMHCHUIN
OPEeNNpUsATHA Ui pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX JIOTUCTHYECKHX CHCTeM U Ierel
MOCTaBOK;
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- COBpeMeHHBIMI/I MEeToAaMHU JIOTUCTUYCCKOI'O praBHeHI/IH OHTHMH33L{H€I>1 BCEX
BHUJIOB JIOTUCTHYECKHUX TIIOTOKOB: MaTEpHANbHBIX (BKJIIOYAs OTXOJOMOTOKH TPOU3BOJICTBA,
pacripeniesieHus: ¥ MOTPeOICHUsI XUMUYECKOM MPOAYKIIUH ), MH-(OPMAITMOHHBIX U JCHEKHBIX;

- COBPEMEHHBIMH METOJaMH OIICHKH KayeCTBa JIBMJKCHHS U HCIIOJIb30BaHHS
or paHI/I‘-IeHHbIX peCprOB HpGIIHpI/IHTI/IH Ha OCHOBEC HpI/IHLII/IHOB JIOTUCTUKHN
pPECYpPCO’HEProCcCOEepeKEHNS,

- KOMIUIGKCHOW ~ METOJIOJIOTHEH  pa3pabOTKH  pecypcodHeprocOeperarmmx
9KOJIOTUYECKH O€30IMacHBIX TEXHOJIOTHH TepepadOTKH MPOMBIIUICHHBIX OT-XOJIOB Ha OCHOBE
HpI/IHI_[I/IHOB ((36JICHOI>1>> JIOTUCTUKMU.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI.

Moayasb 1. CymHocTh M MeTOAbI JOTHCTHKH KAK HAYKM M BHIAa KOMILIEKCHOM
NpeINpPUHIMATEIHCKOM 1esITeJIbHOCTH.

OcHOBHBIE TIOHSTHS M METOJABl JIOTMCTUKM KakK HAayKM M BUJA KOMILIEKCHOM
OpPraHU3aI[MOHHO-YIIPABICHYECKOW  JIEATENbHOCTH 1O  IUIAHUPOBAHUIO,  pealiu3alluu,
KOOpJAMHAIIMK, KOHTPOJIO W YHOPABICHHUIO JBIKEHHEM MaTepHAbHBIX, (UHAHCOBBIX U
WH(OPMAILIMOHHBIX TOTOKOB Ha BCEX ONEpalUsiX MaTepHalbHO-TEXHUYECKOTO CHA0XKEHUS,
IIPOU3BOJICTBA, XPAHEHUS, TPAHCHOPTUPOBAHUS M paclpeiesieHUus BbICOKOKAUECTBEHHOMN
HAyYKOEMKOHW MPOAYKIIUH, TOCTABIAEMOIl B TpeOyeMoe MecTo, B TpedyeMoe Bpemsi, TpebyeMoMy
MOKYIIaTeIl0 C ONTUMAJIbHBIMU OO0IIMMHU 3arpaTamu. Kpurepuil ypoBHS 0OCITYyXKHUBaHUS
koHeuHoro norpeburens 7 «T» (7 «Rights»). Ponb dakropoB Bpemenn u mecta. Konuemnmus
MHTETPUPOBAHHOM JIOTUCTHUKHU.

OOBeKTHI, MPEeIMEeThI, CPEACTBA U METObl JIOTUCTUKU Kak Hayku. [IpenMer u oObeKThI
UCCJIEIOBAHMUS IIPOMBIIIIEHHON JIOTUCTHKH. Ocobennoctu XUMUYECKUX,
HehmenepepadamolearOWux u Hemexumuueckux npeonpuamuil (oanee: XumMuuecKux
npeonpuamuii) Kaxk CeualbHOT0 Ki1acca 00BbEKTOB MPOMBILIUIEHHOMN JIOTUCTHKU.

[TonsiTust «IOTHCTUYECKAs! 1I€Tb, WM IENb MOCTABOK», M «JIOTHCTUYECKAs CHCTEMay.
3BEHbSI JIOTUCTMYECKOM Lenmu. XapakTEepUCTUKA OCHOBHBIX BMJIOB JESATEIBHOCTH U
JTOJKHOCTHBIX ~ OOsi3aHHOCTEM crmenuanucta Jsorucra. OCHOBHBIE BHUJABI  JIOTUCTUYECKOU
nesTenbHOCTH (Jtoructryeckue (yHkmum). OOmuMe CBEIEHUS O METONaX JIOTHMCTHYECKOTO
yIpaBlIeHUS MaTepUaIbHO-TEXHHUUYECKUM CHAa0)XEHHEM; OCHOBHBbIE (DYHKIHUU JOTUCTUKHU
IIPOU3BOJICTBA, CKJIAJCKON U TPaHCIOPTHOM JIOTUCTUKH, JJOTUCTUKHU pacupenenenus. OCHOBHbIE
byHKIIMM ~ MHPOPMAIIMOHHON  JIOTUCTUKHM;, HMH()OPMAIIMOHHO-BBIYUCIUTEIbHBIE  CHUCTEMBI
MJIAHUPOBAHUS U YIpaBleHUs JOrucTudeckoi nesrenbHoCcThi0 (MBC-ITY-JIJ]). Mertoast
JIOTUCTUYECKOTO0 YIpPaBJICHUS 3alacaMmH, YIOpaBiICHUS 3aKa3aMH. YIIpaBIE€HUE 3aTpaTaMu,
CTPYKTypa ¥ METOAMKH aHaJIM3a JOTUCTUYECKUX 3aTpaT U 3aTpaT-NoTepPh.

Opranu3zannoHHo-QyHKIMOHaNbHas cTpykTypa (OPC) neneil mocTaBOK XHMHYECKUX
npennpustuii. Ilonstue  nmoructuyeckoid  MHOQPAcTpyKTypbl. [IpuHIMOBI  IPOIECCHO-
cTpyKTypHOro npoektupoBanust OPC pecypcosHeprocoOeperaromnx 3K0I0rn4ecku 6e30MacHbIX,
WIH «3€JIEHBIX», JIOTUCTUYECKHX CHCTEM U <GBEJIEHbIX» LeNneld IOCTaBOK XMMHYECKHX
npennpusaTiii. TUIOBBIE OpraHU3alMOHHO-(DYHKIMOHAIBHBIE CTPYKTYPBI CIYKO JOTHUCTHKU U
JIOTUCTHUYECKUX CHCTEM U IIeTeH MOCTaBOK.

OKOHOMHYECKHE KOMIIPOMHUCCBHI B JIOTUCTUYECKOM JESITEIBHOCTH KaK METOJ0JIOTHS
MOKMCKA ONTHMAJBHBIX JIOTUCTUYECKMX pEIIeHUH B Lensx moctaBok. Krnaccudukamus u
CTPYKTYpa JOrucTuueckux 3arpar. OneHka 3(h()eKTUBHOCTH IIeTiel MOCTaBOK: KauyeCTBEHHbIE U
KOJIMUECTBEHHbIE TTOKA3aTEIIH.

Moayab 2. OcHOBHBbIE JIOTHCTHYECKHE CTpaTernu (CTaHAAPTHI) OpPraHM3aluHM M
yIIpaBJIeHHS NPeINPUHUMATEILCKON 1eATEeIbHOCTBIO.

Kpartkas xapaktepucTuka U Ha3HAYCHHE OCHOBHBIX MHUKPOJOTUCTUYECKUX KOHIICTIIUHA 1
cTpaTteruil (CTaHAApTOB) OPraHU3aLUU U YIPaBIEHUS NPEANPUHUMATEIBCKOU JESATEIbHOCTbIO:
KOHIIETIIUS «TOYHO B CPOoK» («Just-in-time» - «JIT»); «rsHyIIME» JIOTUCTUYECKUE CHCTEMbI
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(«Pull Systemsy), «Kauban», 06001IeHHasT KOHIICTIINS TUIAHKPOBAHUS TIOTPEOHOCTEH/pecypcoB
(«Requirements/Resourse Planning» —« RP») «ronkaromue» noructuueckue cuctemsl («Push
Systemsy), mmanupoBaHue moTpeOHOCTEW B Marepuanax (Material Requirements Planning -
MRP-I), nmanupoBanre TPOM3BOJACTBEHHBIX pecypcoB (Manufacturing Resourse Planning -
MRP-1I), Ontumuzanmonnas mTpou3BOACTBeHHass TexHojorusi (Optimised production
technology, OPT) — «M3paunsckuii KanbGan»; 11aHUpoBaHHWE pECypCOB MPEINPHUATHS
(Enterprise Resource Planning - ERP); wucnomHuTelbHBIE NPOU3BOJICTBEHHBIC CHUCTEMBI
(Manufacturing Execution System — MES); mnanupoBanue mnoTpeOHOCTEH pacmpeneacHus
(Distribution Requirements Planning — DRP). Cucrema simonckoro meHemkmeHTa «Kaiazen»
(moctosinuble ymyumieHusi). CyTh cTpareruu «bepexIMBOro Mpou3BOACTBA»; MOHATHUS Mmura,
muri, muda (mporeccoi-iotepu). «CtpoiiHoe» mpousBoacTBo (Lean production - LP); crparerus
«lects curmy». CTpaTerus opraHu3anuy U ynpasicHus rernsmu nmocraBok SCM (Supply Chain
Management).

VYnpapieHus HemsMH IOCTABOK XUMUYECKOW MPOAYKIIMU Ha MPeaNnpUsITUU-TIOTpeOuTeNne
HAa OCHOBE CTpaTeTUU <«JIOJIEBOTO pasnaencHuss npuObuiny (koHmenuuu «WIN-WIN» «Mos
npuObslb — TBos mpubbuIb»). IIpoekt FOHUJO (OOH mo mpoMbIIIIECHHOMY Pa3BUTHIO)
«XUMHYECKH  JIM3UHI».  XUMHYECKHM  JIM3UHI  KaK  HMHCTPYMEHT  MOBBIIICHUSA
pecypcosHeprocoepekeHus u 3k03()PEeKTUBHOCTHU ENeil MOCTAaBOK XUMUYECKUX MPEAPUATHIA.

Moayas 3. PecypcosneproddpdekTtuBHOCT, U 3KoJOrHYeckasi 3¢ @ekTuBHOCTH
(3x03¢PeKTHBHOCTH) NPOU3BOJACTB M LeMNel MOCTABOK XUMHUYECKUX NpPeINpPUATHI.

[Tpou3BojacTBA XMMUYECKUX MPEANPUATHI KaK CIOXKHBIE XMMHUKO-TEXHOJIOIMYECKHE U
xumuko-sHeprorexnosnornyeckue  cucrembl (XTC u  XOTC).  TexHonormueckas,
9KOHOMHYECKasi, coluanbHas 3()(EKTUBHOCTh MPOU3BOACTBA U MX KOJIMYECTBEHHBIE OIICHKH.
[TonsTHS «pecypcocOeperkeHey, «IHEProcOEePeKEHUEY, «PECYPCOEMKOCTDY, «IHEPTOEMKOCThY,
«pecypco3HeprodpHeKTUBHOCTEY», <«3K03(D(HEKTUBHOCTE». OCHOBHBIE (PU3MKO-XUMHUYECKHE,
MHKEHEPHO-TEXHOJIOTHYECKHE U OpraHU3alIOHHO-YIIPABIICHYECKUE CIOCOObI
pecypco3HeprocOepekeHusl Ha MPOM3BOJICTBAX XUMUUECKUX MPEIIPUATHI.

[TonsiTue aHanmm3a MW CHHTE3a PECYPCOIHEProcOEPEraroluX  BBICOKOHAJEKHBIX
skonornuecku OeszomacHeix XTC, XOTC u nemelt NmOCTaBOK XUMHUECKUX MHPEINPUATHH.
Mertononorust CTpykTypHOro aHamuza M mnpoektupoBaHuss SADT- (Structured Analysis &
Design Technique (IDEFO-metomonorus). Pa3paboTka JOrHKO-MH()OPMAIMOHHBIX MOJIEeH
JIOTUCTUYECKUX OM3HEec-TpoIeccoB, pa3zpaboTaHHelx Ha ocHoBe IDEFO-meronosnorum.
[ToBbIIeHNE KOHKYPEHTHOCIIOCOOHOCTH MPOEKTHUPYEMBIX M PEKOHCTPYUPYEMBIX MPEANpUITUI
Ha OCHOBE COBMECTHOT'O CHHTE3a pecypco3HeprodHeKTUBHBIX 3KoJgornuecku 0ezonacHbix XTC
IIPOU3BOJICTBA U ILIETIEW MOCTABOK XMMHYECKOM NMPOMYKLIUHU C MCIOJIb30BAaHUEM COBPEMEHHBIX
MeTo/I0B aHanmu3a U cuHTe3a XTC, MPUHIUIIOB «3EJICHON» XUMHH M «3€JIEHON» JIOTUCTUKHU
(JIOTUCTUKH pecypcoIHEProcOepeskeHus) U METOA0B MPOIIECCHO-CTPYKTYPHOT'O IPOEKTUPOBAHUS
O®C neneit nocTaBok.

WHuTerpanus MHXEHEPHO-TEXHOJIOTUYECKOTO U JIOTUCTHYECKOTO MOAXOJO0B K PEIICHUIO
3a/1a4 TOBBIIEHUST pecypcodHeproddextuBHOCTH U IK0dPDekTUBHOCTH Mpon3BoacTB U LI1
XUMHUYECKUX NpeanpusITiid. VHXUHUPUHT M PEUH)XMHHUPUHT IPOU3BOJCTB, SBISIOLINXCS
cnoxHbiMU XTC u XOTC, m neneil mocTaBOK XUMHYECKHX, HedTenepepadaThIBalOIUX U
HEPTEXUMHUYECKUX TPEANPUITUH.

Monyas 4. CymHocTb U BajKHelmme HaNpaBJICHUS JIOTUCTUKH
pecypco3Heprocoepe:keHus («3eJ1eHO0i» JOTUCTUKH).

Jlorucruka pecypcoaHeprocoepexeHus — BaXHENILINI OpraHU3alMOHHO-
yIpaBiIEHUYECKU  (akTOp MOBBIIEHUS 3HEPropecypcodPGeKTUBHOCTH, SKOHOMHYECKON
3P PEKTUBHOCTH, IKOJOTHUECKOM O€30MacCHOCTH M KOHKYPEHTOCHOCOOHOCTH NPEANPHUATHH U
Heneil MOCTaBOK XMMHMUYECKUX MNpeAnpusThil. OCHOBHbIE MOHSATHS, KOHUENIIMM U METOJbI
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JIOTUCTHKHU PECYPCOIHEPTrocOepekeHUs («3eTeHOM» TOTUCTUKH). [IpUHIUITBI «3€TICHON» XUMHUH,
«3€JICHOM» JIOTUCTUKH U <«3€JIeHON» TexHukH. [loHsATHE dSHepropecypcocOeperarmmmx
HKOJIOTHYECKU O€30MaCHBIX, UM «3€JIEHBIX», LeTell mocTaBoK. CTpaTerust «HYyJIEBBIX OTXOJI0BY
(«Zero Waste») B «3enenbix» nemsx noctaBok (LIIT). [Ipsmeie 111, oOecneunBaroniye ABUKEHUE
U Mpeo0pa3oBaHKe MPSMOTO MATEPUATIONOTOKA («ChIPhE» — «TOTOBBIA KOHEUHBINA MPOIYKTY), U
«obpatusie» LI, obecnieunBaroiue IBUXKEHUE U MTPeoOpa3oBaHue OOPATHOTO OTXOA0MOTOKA 32
c4€T olepauuii TOBTOPHOIO UCIIOJIB30BAHUS, IIOBTOPHOIO MPOU3BOJICTBA U MOBTOPHOIO LIMKIIA
nepepaboTKu OTXOJIOB. Jloructuueckue CUCTEMBI u enu IIOCTaBOK
sHEpropecypcocOeperaronux MpOU3BOJACTB M XUMHUYECKUX Mpeanpustuil. Baxueimue
HAIpPaBIIEHUS JIOTUCTUKU pecypcodneprocoepexkerus. «CALS»-TeXHOJIOrUM yrpaBiIeHUs] BCEMU
sTanamu >ku3HeHHoro nukia (JKIl) ”HHOBaIIMOHHBIX MPOJYKTOB U TEXHOJIOTHYECKUX YCTAHOBOK
(Continuous  Acquisition and Life-cycle Support — HempepsiBHAst HHTETPHPOBAaHHAS
uH(OPMALMOHHAS JIOTUCTHYECKas! moaaepxka Beero XKL xumuueckon mpoyKIun).

Mopnyas 5. Jloructuka Kak COBpPeMEHHBbIi HHTErPUPOBAHHBIH  HHCTPYMEHT
yHpaBJIeHHsl 0TX0JA0NOTOKAMHU U OPraHU3allMU TEXHOJIOTHii nepepadoTKH 0TX010B.

TexHonornyeckuii ¥ JJOTMCTUYECKUIM T€HE3UC OTXOJ0B IIPOMBIIIIEHHOIO IPOU3BOICTBA,
pacripesiesieHus U MOTpeOIeHNs TOTOBOW MPOIYKIIMY XUMHUECKUX Mpeanpusatuil. Bo3spaienue
OTXOJIONIOTOKOB B IPOM3BOJCTBEHHBIM LUK B KAa4€CTBE TEXHOI€HHOI'O ChIPbS (PELIMKIMHT
orxoJi0B). Pa3paboTka pecypcosHeprocOeperaommx TEXHOJIOIHH MepepaboTKU OTXOJO0B C
UCIIOJIb30BAHUEM  IPHUHLMIIOB  «3€JI€HOW» JIOTMCTUKH. OnTUMM3anus  JOTMCTHUYECKOTO
YIPaBICHUS MUHUMHU3ALUEH OTXOJOB B HCTOYHMKAX HX BO3HUKHOBEHHUS Ha BCEX OJTamax
YKU3HEHHOTO LIUKJIA XUMHYECKOMN MPOAYKIUH, BKIIOUasi OTXObl MOTPEOIEHUS IPU BBINOJIHEHUN
3aKOHOJATEIbHBIX U AIMUHHMCTPATUBHBIX TPEOOBAHUH IO 3allUTE OKPY)KAIOLIEH MPUPOTHOMN
CpEeJBbl.

[TpuHIMNManbHBIE OTIMYUS TEXHOJOTMYECKMX IPOLECCOB M OHM3HEC-IPOIECCOB
nepepaboTki M oOpallleHHuss C OTXOJaMU OT IPOLIECCOB IPOU3BOJCTBA M HCIOJIb30BAHUS
TOBapHBIX  MaTepuanonoTokoB. CALS-texHonmorun kak  Haubosnee  MEpPCIEKTUBHBIN
COBPEMEHHBIM KOMITBIOTEPHO-UH(OPMALIMOHHBI UHCTPYMEHT YIPaBJIEHUSI OTXOAONOTOKaMHU B
IIIT.

Tpu  B3aUMOCBSI3aHHBIX ~ yYpOBHS ~ KOMIUIEKCHOW  METOJOJIOTMM  pa3paboTKu
pecypcosHeprocOeperaonx  3KOJOrMYeCKH  Oe30MacHBIX — TEXHOJOTHM  mepepaloTKu
MPOMBINIUICHHBIX OTXOJIOB Ha OCHOBE MPHUHIIUIIOB «3€JIEHOI» JIOTUCTUKH: 1) mHOpMaIrmoHHO-
AHATUTHYECKUH M (U3UKO-XMMHMUYECKHI YypOBEHb (M3yde€HHE TIeHe3Mca U XapaKTepUCTUK
OTXO0JI0B); 2) XUMHKO-TEXHOJIOTUYECKUH YpOBEHb (pa3paboTka (PU3UKO-XUMUYECKUX U
MH)KEHEPHO-TEXHOJIOTHYECKUX CIOCOOOB MepepaboTKH OTXO0JO0B; 3) JIOTMCTUYECKUH YpPOBEHb
(mnaHupoBaHUE, OpraHM3alMs W yIpaBleHUE NepepabOoTKOM, MCIOJIb30BAaHUEM U JIBUKEHHUEM
MPOMBIIIJICHHBIX OTXO0B B 3aMKHYTHIX «3eJeHbIX» L1 npeanpustus-ucTouHnka 0TXo/10B).

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akagem.

€IMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4,0 144
Konrakthas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktaeckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCHUIIIMHbI 79.8
KoHTtakTHas camocTosiTenpHas paboTa 0.2
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer ¢
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\ OLICHKOM

B 3aueTHBIX

B actponom.

SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 4.0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaxtuueckue 3ansatus (I113) 0,89 24
CamocrositeasHas padora (CP): 2,22 60
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B JUCIUIUIMHBI 59.85
KonTakTHas camocTositenpHas pabora 0.15
Bua xoHTpoJA: 3aueT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTaNus padoyeil MPOrpaMMbl JUCHUIIMHBI «YTIPaBJIeHNe 3a1acCaMU B eNsiX
MOCTAaBOK 3Hepropecypcocoeperarommx xumuaeckux npeanpusituii» (61.B./[B.9.2)

1. Heab aucUMNIMHBI - cOPMHUPOBATH Yy CTYAECHTOB

3HAaHUS U 00ECICUYUTH 06HaILaHI/I€

CUCTCMHBIC TCOPCTHUYCCKUC
HpO(i)CCCI/IOHaJII)HI)IMI/I KOMIICTCHIMAMHA IIPpHU YIIPABJIICHHUU

3alacaMu TOBAPHO-MATCPUAIIBHBIX pPECYpPCOB B obnactu KOMMepquKOﬁ ACATCIIBHOCTH,

JOTUCTHKH  DHEpropecypcocOeperarlimx

XUMHNYCCKUX

MIPOU3BOJCTB,

TEXHUYECKOro CHaOKeHUs U cObITa TOBApPHO-MAaTCPUAJIBHLIX 3aI1aCOB.

2 B pe3syabrare
0axka/aBpHATA JOJIKEH:

N3Yy4YCeHUs1 JTHCHMIIJIMHBI

o0yuyarmuiicst

o

MaTepHalbHO-

nporpamme

oBJaJeTh ciaeayromumu npogeccuonaababiMu (IIK) komnereHunsiMu:
- CHOC06HOCTBIO HpOBO}II/ITB CTOI/IMOCTHYI—O OHGHKy OCHOBHBIX HpOI/ISBOI[CTBeHHBIX

pecypcos (ITK-10);

- CITIOCOOHOCTBIO CHUCTEMATU3UPOBATh U 000011aTh HH(OPMALIHIO 110 POPMUPOBAHUIO U

UCIIOJIb30BaHUI0 pecypcoB npeanpusitus ([TK-12);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUICCKYIO HH(POPMAIIHNIO, aHATM3UPOBAThH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccnenoBanuii (IK-13);

- CITOCOOHOCTHIO MPUMEHSTH COBPEMEHHBIE METOBI UCCIICIOBAHUS TEXHOJIOTHICCKIX
MIPOIIECCOB U MPHUPOAHBIX CPEl, HCTIOIH30BaTh KOMITBIOTEPHBIE CPEJICTBA B HAYYHO-

uccienosareabckoit padore (I1K-14);
3HATh:

— CYIIHOCTb M BHUJBI 3aI1aCOB 10 UX PasMCIICHHUIO B LCIIN ITOCTABOK;
— KJIIAaCCUYCCKUC MOJCIIN TCOPUHN YIIPABJIICHUA 3allaCaMU U OCHOBAHHBIC HA HUX CUCTCMBbI

YIIPABJICHUS 3allaCaMy;
— IIpaBuUJIa y4yeTa 3aIacos;

— OTBETCTBEHHOCTb 3a YIpaBJICHHE 3amacaMd B OpraHM3alMOHHO-(PYHKIMOHATIbHOMI

CTPYKTYp€ KOMITaHUHU;

— KIIFOYCBBIC ITOKAa3aTCIN JCATCIbHOCTHU IO YIIPABJIICHHUIO 3allaCaMU,

yMeTb:

— IPOBOANTE UCCIICAOBAHNEC HpO(bI/IJ'ISI 3aracoB MMPEANIPHUATUA C UCITIOJIB30BaAHUEM METO/0B

ABC/XY Z-xnaccudukanmm,

— paCcCUUTHIBATE BEJINYMHY HOPMATUBOB 3alriaca,

— NPOCKTUPOBATH ONITUMAJIBHBIC CUCTCMBI YIIPABJICHHU 3allaCaMU;

BJIAaJ1€Th:
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— cpeACcTBaMM MMHUTALlMOHHOI'O MOJIEIMPOBAHUS AJIs UCCIIEOBAHUS CUCTEM YIIPaBJICHHUS
3aracaMu

3. KparTkoe conep:kanue JTUCHUIIIHHBI.

1. Beenenue. Bunpl u ¢yHKIMHM 3amacoB B LIEMAX MOCTaBOK. 3aTpaThl U PUCKU MPU
ynpaBieHun 3arnacamu. Llenn ynpasienus 3amacamu. KiroueBble mokaszatenu 3(QGEeKTUBHOCTH
ynpasieHus 3anacamu. Kiaccudukanus BUI0B 3a11acoB.

Monyib 1. OcHOBBI TEOpUU YIIpaBJICHUS 3allacaMu.

1.1. MoaenupoBaHie CUCTEM YIIPABIICHUS 3allaCaMH.

Matematuueckoe MOJEIMPOBAHUE CHUCTEM yIpaBieHMs 3anacamu. Kiaccuueckas
MaTeMaTuyeckas MOJENb ONTHUMAaJbHOTO pa3Mepa 3akaza YwuiicoHa-Xappuca. Moaudukanuu
MOJIEJIM ONTUMAJIBHOTO pa3Mepa 3aKasa.

1.2. Ctpateruu ynpasieHus 3amnacamu. CTpaxoBoi 3arac.

ba3oBble cTpareruu ynpaBiIeHHs 3alacaMu: C IOCTOSIHHBIM pa3MepoM 3aka3a U ¢
MOCTOSTHHOM TMEPHOJUYHOCThI0. Moaudukanuu 0a30BbIX CTpaTeruil yIpaBJICHUS 3alacaMu.
CrpaxoBoii 3amac u olOecredeHrne HaJeKHOCTH oOciykuBaHusi. Pacyer crpaxoBoro 3amaca.
OpHomneproHas MoJieIb. YPOBEHb 3alacoB, HAAEKHOCTh (DYHKIMOHUPOBAHUS JIOTUCTHUECKOMN
CUCTEMBl M IIOKa3aTeau YpoBHA oOciyxkuBaHus. DOyHKUMOHAIBHBIM LUK JIOTUCTUKU U
yIpaBieHUE 3aacaMH.

Monyne 2. MopenupoBaHue U HMHCTPYMEHTAJbHBIE CPEICTBA CHCTEM YIPABIICHUS
3aracamu.

2.1. VmuTanMOHHOE MOJEIMPOBAHUE M MHCTPYMEHTAJIbHBIE CpPEJCTBA CHUCTEM
yIpaBIeHUS 3aMacaMH.

OcHoBbI JTUCKPETHO-COOBITUIHOTO UMUTALIMOHHOTO MOJIETTUPOBAHUSI.
WNuctpymenTanshbiii koMiieke nporpamm Rockwell Arena. IlnanupoBaHue WMHUTAIMOHHOTO
HKCIIEPUMEHTA U IpuMeHeHue ontumuzaropa OptQuest.

2.2. MeTtoabl 1 MHCTpPYMEHTAJIbHbBIE CPEACTBA YIIPABICHUS 3allacaMU B IIETISIX TOCTABOK.

KittoueBbie 001acTH NPUHATHS PELIEHUN MO ONEPALMOHHON CTPATErHy IMPOMBILIIEHHbIX
MPOU3BOJCTB M mpeAnpusatuii. [loHATHE MHTErpUPOBAHHOIO IUIAHUPOBAHHS MPOMBIIUICHHBIX
npousBoJAcTB.  Metogonoruss  nnanupoBanuss ~ APICS.  IlmanupoBanue  mpojax U
IIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX omnepanuid. IIporno3upoBanue M NiuaHMpOBAaHUE CIIPOCA.
[InanupoBanue pecypcoB mpennpustus. IlnaHupoBanue nOTpeOHOCTM B Marepuajax Ha
npeanpusTiy. [lnaHupoBaHne KaHAJIOB U CETU paclpeAeIeHNs TPOAYKIIH.

[IpumeHeHne METOJI0B MAaTeMAaTHYECKOTO MPOTPaMMHUPOBAaHUS B IUIAHMPOBAHHUM LIEMH
noctaBoK. KoMIbIOTEpHBIE MHCTPYMEHTHI INIAHUPOBAHUS LIENH ITOCTaBOK.

Monynp 3. IlnanupoBaHue ONTUMAIbHBIX OPraHU3aMOHHO-(YHKIIMOHAIBHBIX CTPYKTYP
Y YIIPaBJICHUE LENSAMU MIOCTABOK C YYETOM BO3ICHCTBHS Ha OKPYXKAIOIIYIO CPENY.

3.1. Ouenku BO3JEHCTBUS Ha OKpyxkarouryro npupoanyto cpeay (OIIC) mpousBoicTBa,
JIOTUCTUYECKUX OIeparvii.

MeTtoapl koMnbroTepHOM onieHkr Bo3aeiicTBus Ha OIIC nenu nocraBok. Ctparernueckoe
IUTAHUPOBAHME LIENEH MOCTaBOK C YYETOM HKOJOTMUECKUX OIpaHUYEHU: BEIOPOCHI MAPHUKOBBIX
ra3oB M OLIEHKA )KM3HEHHOT'O IIUKJIA.

4. O0beM y4eOHOH TUCHHIIMHBI

B 3aueTHEBIX B akanem.

eIMHHIIAX qacax
O01as TPyA10eMKOCTh TUCHUILIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktnaeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMoCTOsITeTbHOE N3YUYCHHE PA3/ICIIOB UCITUTITNHBI 79.8
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KoHTtakTHas camocTosTenbHas pabora 0.2
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM
B 3auetnHbix | B actpoHoM.
SIMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 4.0 108
Kounrakthas pa6ora (KP): 1,78 48
Jlexiuu (JIek) 0,89 24
ITpaxtuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMOCTOSITETIbHOE U3YUYECHUE PA3JICJIOB TUCIIUIIIINHBI 59.85
KonTakTHas camocTosTenpHas pabora 0.15
Bua xonTpoJs: 3auer / IK3aMeH 3auer ¢
OLICHKOM

AHHOTanus padoyeil nporpaMmal AucHUIIMHBI « AHpopMannoHHbIe CHCTEMBI
JIOTHCTHYECKOT0 yIpaBJieHusi pecypcamu npeanpusituii» (b1.B.JIB.10.1)

1. Heap aucuumauHbl - (HOPMUPOBAHHE KOMIIETCHIIMH B 00JIACTH MPUMEHEHUS
UH(POPMALIMOHHBIX TEXHOJOTUH M CHUCTEM MaTeMaTH4YeCKOro MOJEIMPOBAHUS, AITOPUTMOB U
IIPOrPaMMHBIX MHCTPYMEHTOB JJIsl pEIICHUs 3a7ad ONTUMH3ALUU [IPU NPOEKTUPOBAHUU LiETei
noctaBok npeanpusatuit HI'XK.

2. B pe3yabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4Yalumuiics 1O MNporpamme
0akaJjiaBpuaTa J0JIKeH:

oBJIaeTh ciaeayrmmumMu npogpeccuoHanbHbIMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO AaHAIM3UPOBATh TEXHOJIOTMYECKUN IPOLECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

- CIIOCOOHOCTBIO CHUCTEMATH3UPOBaTh M 0000IaTh MHPOPMALUIO 110 (HOPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpustus (ITK-12);

3HaTh:

— OCHOBHBIE KJacchl MH(OPMAlMOHHBIX CHCTEM, MPUMEHSEMbIX Js YIpaBICHUS
JIOTUCTHYECKON JEATEIbHOCTBIO IPEANPUATHI;

— OCHOBHBIE  KJacCchl  3a7ad, peulaeMblX Ipd  TOMOINM  AHAIUTUYECKUX
UH(POPMAILIMOHHBIX CHCTEM;

— TPUHLUNBl OPraHU3alMM JIaHHBIX B COOTBETCTBUU C PENSLUOHHOW MOJEIBI0 U
METO/bI MH(OPMAITMOHHOT'O MOJIETUPOBAHHUS

YMmern:

— (QopmanuzoBath TpeOOBaHUS Ha  pa3pabOTKy HMH(POPMAIMOHHOW  CHUCTEMBI
(IPUKIIaJHOTO aHAJTMTUYECKOTO PEIICHUS)

— JIOKYMEHTHpPOBaTh TPEOOBAHMS K IaHHBIM C IOMOIIbIO IUAarpaMM CYIIHOCTb-CBSI3b

— HCIoNb30BaTh s3bIK SQL M cuCTeMBbl BH3yanM3aluy IS M3BJICUCHHS W aHAIHM3a
JTAHHBIX;

— ucmonb3oBaTh aHanutudeckue rmiargpopmbel Deductor m Tableau mns paszpabortku
NPUKJIAJIHBIX aHATUTUYECKUX PEIeHUH;

— pabotath C HAyYHO-TEXHHYECKOM JUTEpaTypol B 00JIaCTH TNPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJOTUH M CHCTEM JJsl YNPABICHHUS JOTHCTHUECKOH IesTeIbHOCTHIO
MPEANPUATHIA.

Baagers:
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— HaBbIKaMH pabOThI ¢ HAYYHO-TEXHUUYECKOU, CIIPABOYHOM JTUTEPATypOi U 3JIEKTPOHHO-
OMOJIMOTEYHBIMH pEeCypcaMd B O0JaCTH TPHUKIATHOTO HCIOJIb30BaHUS HWH()OPMAIMOHHBIX
CUCTEM JUIsl YIIPABJICHUS IPEAIPUITUEM;

— HaBbIKAMM IIPUMEHEHHS HHCTPYMEHTAJIBHBIX CPEJICTB 0OpaOOTKU U aHAIN3a JAHHBIX;

— HaBbIKAMM IIPUHATHUS PEIICHUS HA OCHOBE aHAJIN3a JAHHBIX.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Opranu3annoHHO-(PYHKIIMOHAJIBHAS CTPYKTypa LENu TOCTaBOK. MHpopmannoHHbIE
IOTOKH B LIENH [TOCTABOK. 3a/lauy yIPaBJICHH LIENbIO IOCTABOK HA Pa3HBIX YPOBHSIX.

OBoumonus HHPOPMAIIMOHHBIX CUCTEM YIPABJICHUS LENbI0 MOocTaBOK. OCHOBHBIE KIIACCHI
MH(POPMALIMOHHBIX CUCTEM JUIs YIIPaBJICHUS JIOTUCTUYECKOHN 1eATEIbHOCTBIO IPEATIPUATHS.

Ponp cucrem ynpaBienus 06a3amMH JaHHBIX B apXHUTEKType HH(OPMAIIMOHHBIX CHCTEM.
OCHOBBI peJIALIMOHHOM MOZAEIHN AaHHBIX. MeTo1bl HH()OPMAIIMOHHOTO MOoienupoBaHusi. OCHOBBI
A3bIKa 3anpocos SQL.

OTnuuus TpPaH3aKUMOHHBIX M aHAIUTHYecKuX cucreM. OO0nacTd NpUMEHEHUs
AHATUTHYECKUX HH()OPMAIIMOHHBIX CUCTEM. APXUTEKTYpa aHAJUTUYECKOH HH(OPMAIOHHON
CHCTEMBI.

Ananmutnueckue miaTgopmbel. AHanuThdeckas miatgopma Tableau. Anamutudeckas
wiatdopma Deductor. 3agaya Busyanuzauuu AaHHbIX. Pa3zpaboTka MH(OpMAIMOHHBIX MaHesel
JUIA  yOpaBIICHUS  JEATEIBHOCTBIO  MPEANPHATHSA. 3ajada  TpaHChOpMalUK  JTaHHBIX.
KoHconuanus qaHHbIX.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bun yuebHoit paboThl B 3auerHbix enununax | B akagewm. gacax
OO0u1asi TPy10€eMKOCTb TMCUMILIUHBI 4 144
KonrakTHas pa6ora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,9 32
CamocrositesbHasi padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJISA: IK3aMeH 36
IToaroToBKa K 3K3aMeHy 1,0 35.6
KoHTtakTHas aTTectanus 0.4
Bun yuebHol paboThl B 3auerHsIx equHunax | B acTpoH. yacax

O0mas TpyA0eMKOCTh JHCIUILTHHBI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexium (Jlek) 0,9 24
[TpakTnueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
Buja uTOroBoro KOHTpOJIsi: IK3aMeH 27
ITonroroBka K sK3aMeHy 1,0 26.7
KoHTtakTHas aTrectanus 0.3

AHHOTanuA padoyeil NpOrpaMMbl JUCHUILIMHBI «JIorHcTHYECKHE CHCTEMbI
IHepropecypcocoeperaommx xumuyeckux npexnpusatuii» (61.B.J1B.10.2)

1. Heap AMCHMIVIMHBI - HAYYUTh CTYAEHTOB MNpPHUHIUIAM M METOJaM pa3paboTKU
KOMIUIEKCHBIX ~ OPraHU3allMOHHO-YNPABJIEHYECKUX  pEIIeHHH Ha  pecypcocOeperarmmmx
OpeanpusTHsIX (B MPOU3BOJCTBEHHO-XO3SIMCTBEHHBIX opranm3auusax - [1XO) xumuueckoit
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MPOMBINIJICHHOCTH 10 TUIAHUPOBAHUIO, PEaTU3allii, KOOPIUHAIIMN, KOHTPOIIO M YIPaBICHUIO
JIBUKEHHEM MaTepUaIbHBIX, (PMHAHCOBBIX W HMH(OPMALMOHHBIX MOTOKOB HAa BCEX OIEpalusx
MaTepHaIbHO-TEXHUUECKOTO0 CHAOXKEHHs, NPOM3BOJCTBA, XPAHEHHS, TPAHCIIOPTUPOBAHHS U
pacnpeziefieHus BBICOKOKaYeCTBEHHONM XHUMHUYECKOW MNPOAYKLIHUHA C MHUHUMAIbHBIMU OOIIMMU
U3JIep’KKaMHU IIPH ONITUMAJIbHOM YIOBJIETBOPEHUU CIIpOca IOKyNaTeel B TOUHbIE CPOKH.

2. B pe3yabrare wu3yYeHHUs JUCHHMILUIMHBI oO0y4yamoumuiicss 10 mporpamMmme
O0akajiaBpuaTa J0JI:KeH:

oBJIaleTh cieayrmumMu npogpeccuonanbHbiMu (IIK) komnereHuusivum:

- CHOCOOHOCTBHIO AHAIM3MPOBATH TEXHOJIOTWYECKHH MPOLECC KaK OOBEKT YIpaBlICHHUS
(IIK - 9);

- CIIOCOOHOCTBIO CHCTEMATH3UpPOBaTh M 0000IaTh HHPOPMALKIO 10 (OPMHUPOBAHUIO H
UCIIOJIB30BaHuI0 pecypcoB npeanpustus (I1K-12);

3HaTh:

- NPUHLUIB TUIAHUPOBAHHUA, IPOCKTHUPOBAHHUS M aHalM3a JIOTUCTUYECKHX CHCTEM
npennpustuil (IIXO) xumuueckoil ¥ CMEKHBIX C HEW OTpaciel POMBIIIIIEHHOCTH;

- 0COOGHHOCTU MPEANPHUATHI XUMUYECKHX OTpaciieidl MPOMBIIIICHHOCTH KakK OOBEKTOB
IIPOMBIIIIIEHOMN JIOTUCTHUKH CIIEUATbHOIO KJlacca,

- BaKHEHIINE HAMPaBJICHUS JIOTUCTHKU PeCcypcocOepeskeHus: MpeanpUsITU XUMHUECKON
IPOMBIIICHHOCTH;

Ymers:

MIPUMEHATh OCHOBHBIE METOJIbl M CTPATETMU YHPAaBJIECHUS JOTUCTUYECKUMU CHCTEMAaMH
(JIC) pecypcocbeperaromux xumudeckux npeanpustai PXII,

Baagern:

- OCHOBHBIMH METOJIAMU M CTPATETUSIMHU yIIpaBleHUs Jioructuueckumu cucreMamu (JIC)
pecypcocheperarormux XuMuaeckux npeanpustuii (PXII);

- MPUHIIMIIAMHU TIOCTPOCHHS OPraHU3alMOHHO-(QYHKIMOHATBHBIX CTPYKTYp (ODC) I1XO
n OOC noructuxu [1XO xuMuyeckux npeanpusTui;

- TPUHIUMIIAMU OPTaHHW3allMd W YIPaBIECHUS OJHO3aBOJICKUMH U MHOT03aBOJCKHUMH
Joructuyeckumu cucremamu PXII.

3 Kparkoe cogep:kanue AU CUHIIUHBI.

1. BBenenue.

Ponp normctuyeckux CUCTEM B  MOBBIIIEHHH HSKOHOMHYECKOW 3(pdeKTHUBHOCTH
pecypcocOeperaronmx MNpeaupuUsITuid XUMHUYECKOM MPOMBIIUIEHHOCTH. OKOHOMHYECKOE U
OpraHU3alMOHO-YIIPABIEHYECKOE 3HAYEHUE JIOIMCTHYECKHUX CHCTEM pecypcocOeperaromumx
XUMHUYECKHUX TPEIIPUITUH.

2. lloHATnEe, OCHOBHBIE XAapPAaKTEPUCTHKHM M OCHOBHBIE JJIEMEHTBI, WM KOMIIOHEHTHI,
JIOTUCTUYECKUX CHCTEM pPECYpCcOoCOEperammnx XuMUIeCKIX MPeapUsITHIA.

3. OOmast xapakTepUCTHKA MNPEANPUATHH XMMHUYECKOH M CMEXHBIX C HEW oTpaciei
MPOMBINIIEHHOCTH Kak clokHbIX XTC 1 Kak crienuanbHbIX 00BEKTOB HCCIIEI0BAaHUS JIOTUCTUKH.

4. TloHsATHE JOTHCTUKU pecypcocOepexeHHs NPeANpUsTH XUMUYECKOH U CMEXHBIX C
HE OTpaciel NPOMBIIUIEHHOCTH.

ITonatue pecypcocOepexxeHHs U JOTUCTHKU pecypcocOepexenus. OCHOBHBIE CIIOCOOBI
pecypcocOepexeHusi B XUMHYECKOM U HedrenepepabaThiBaronlel  MPOMBIIUIEHHOCTH.
[Tokazarenn pecypcocOepexeHuss B JIOTUCTUYECKMX cHcTeMax. BaxHeiilne HampaBieHHS
JIOTUCTUKH PECYpPCcocOepeKeHUSI.

5. CTpyKTypa JOrHCTHYECKUX CUCTEM pecypcocOeperatonux npeanpustuid XI1.

6. [IpuHIMNBI yripaBieHus B Jloructudeckux cucremax PXII.

8. IlpuHuunsl OpraHuM3allid M YIOPaBIEHHUS MHOI03aBOACKHUMH JIOTMCTHYE-CKUMU
cucreMamu B PXII.
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Tunbel 3amay  opraHM3alMd ¥ YOPABICHHS MHOTO3aBOACKHMH  JIOTUCTUYECKUMHU
cucremamu. CopepkaTeabHas TMOCTAHOBKA 3a1ad OpraHu3alvu W ynpabieHus. [Ipumeps
TUIIOBBIX MHOT03aBOJICKHX Jloructuueckux cucreMm PXII. 3amaum J0orucTUyYecKoro ympaBieHUs
NP HE3aBUCHMOM HJIM YACTUYHO MEPEKPBHIBAIOIIEMCS ACCOPTUMEHTE XUMUUYECKON MPOIYKIIHH.
OcHOBHbIE BapyaHThI 33/1a4 OpraHU3allui U YIIpaBICHUsI.

9. Jlorucrtuueckoe ympaBlIeHHE JKOHOMHUYEeCKOM addekTuBHOCTRIO PXII ¢
MEePUOIUYECKUMHU XUMHKO-TE€XHOJIOTHYECKUMU CUCTEMAMH.

OcCHOBHBIE ~ 3aJa4yd  aBTOMATU3MPOBAHHOI'O  YIOpPABJICHUS  MPEANPUATHAMH  C
MEePUOIUYECKUMHU XUMHUKO-TeXHOIorndeckumu cucremamu (XTC).

10. YnopapieHue 1eHe)KHBIMU TTOTOKaMU JIOTUCTHYEeCKuX cuctem PXII.

AHanu3 IBWXKEHUS U 1peoOpazoBaHusi JeHeXHbIX 1oTokoB PXII. 3agaum
JIOTUCTUYECKOT0 ympaBieHUs AeHeKHbIMU motokamMu PXII. ABroMaru3upoBaHHas mpoueaypa
TJIAHUPOBAHUS JEHEKHBIX TOTOKOB PXII.

11. Jloructuyeckoe ynpaBieHHE MUHUMHU3AIMEH OTXOJ0B Ha BCEX 3Tarnax »XU3HEHHOIO
[MKJIA XUMUYECKON TPOTYKIUH.

AHaM3 KU3HEHHOIO IMKJIAa XUMUYECKOW mpoaykuuu. Mcrounuku orxomoB Ha PXII.
CoBpeMCHHBIE KOHIICIIIUU TOBBIMICHUS SKOHOMHYECKOW 3¢ (EKTUBHOCTH, TIOKa3aTeyen
pecypcocOepexeHuss U sKonoruueckor Oe3zomacHoct PXII  Ha oOCHOBE HCHONB30BaHUS
CI10c000B MHUHUMH3AIUHM OTXOJI0B.

4. O0beM y4eOHOM JUCHUIIMHBI

Bun yae6HO# paboThI B 3auernsIx equHunax | B akagewm. wacax
OO0u1asi TPy10€eMKOCTb TMCUMILIUHBI 4 144
KonraktHas pa6ora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktnueckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Buj uTOroBoro KOHTpoOJIsi: 3K3aMeH 36
IToaroToBKa K 3K3aMeHy 1,0 35.6
KoHTtakTHas aTTecranus 0.4
Buj yue6HO#M paboThI B 3ayernbix equaunax | B acTpoH. yacax

O01mas TPy10€eMKOCTb M CHUIIITHHBI 4 108
Konrakthas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
ITpakTnueckue 3anstus (I113) 0,9 24
CamocrositesabHas padora (CP): 1,2 33
Buja uToroBoro KOHTpoOJIsi: IK3aMeH 27
IToaroToBKa K 3K3aMeHy 1,0 26.7
KonTakTHas arrecranus 0.3

AHHOTanus padoueil nporpamMmsl AucuunanHbl « Hanny4dmue gocrynubie
Hepropecypcocoeperammme Texunojgornn» (61.B./IB.11.1)

1. Heap AMCHUIUIMHBI — MPHOOPETEHHE CTYAEHTAaMU TEOPETUYECKUX 3HAHUA U
NPAaKTUYECKUX HABBIKOB B HAMIYYIIUX JOCTYIHBIX 3HEPropecypcocOeperamonmx TeXHOJIOTHHA ¢
LEeJIbI0 PELIEHUs 3a/1a4 MOBBILIECHUS PeCypcorIHepreTHuecKoi 3 (HEKTUBHOCTH U SKOJIOTHYECKON
Oe3omacHOCTH npeAnpusTHii Hedrerazoxumuyeckoro komrekca (HI'XK).
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2. B pesyabrare wu3y4yeHusi AUCHMIUVIMHBI O0y4YalOUIWIic IO MNporpaMmme
0akajlaBpUaTa J0JIKeH:

oBJajeTh ciaeayomumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJOTHMUECKHH MpPOIECC KaK OOBEKT YIpaBICHUS
(1K - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HUHGOpMaIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TemaTuke uccienopanuii (I1K-13);

3HaTh:

— OmpeJeNieHHe HAWIy4YIIUX JOCTYMHBIX TEXHOJIOTUH, KJIAaCCH(UKALNIO JEHCTBYIOLIMX
BEPTUKAIBHBIX W TOPU30HTAJIBHBIX CIPABOYHBIX JOKYMEHTOB I10 HAWIYYIIUM JOCTYIHBIM
TEXHOJIOTHUSIM;

—conepxanue CHpaBOYHOrO JOKYMEHTA IO HAaWydylIUM JIOCTYIHBIM TEXHOJOTUSIM
obecnieuenuss sHeproddpdexkruBHocty, CrpaBounuka mo HJIT «lIpousBoacTtBo ammuaxa,
MUHEpaIbHBIX YIOOpPEHHH W HeopraHW4eckux Kuciaor», CrnpaBounuka mo HJ/IT «Ouwmcrka
CTOYHBIX BOJI TP MPOU3BOJICTBE MPOAYKLIUHU (TOBAPOB), BHIMOIHEHUHN PabOT M OKa3aHUM YCIyT
Ha KPYIHBIX IPEANPUSITHIX;

— MeTobl obecnieueHust 3 (HEKTUBHOCTH Ha YPOBHE YCTAHOBKH B IIEJIOM.

Ymers:

— IPUMEHATh  PEKOMEHJALMU  CIPAaBOYHOIO  JOKYMEHTa 10  00ECleYeHHUIO
9HEProd(PPeKTUBHOCTH MPUMEHHMBI K JIOOBIM YCTaHOBKAM, MOANATAIONINM IOJ JeUCTBUE
Hupextussl KIIK3 (kommiiekcHOe mpeloTBpallieHHe U KOHTPOJIb 3arpsi3HEHUN) (a TakkKe CUCTEM
U TPOM3BOACTBEHHBIX EIMHHI], BXOIANIMX B UX cocTtaB). Kpome TOro, pexomMeHIanuu
HACTOALIEr0 JIOKYMEHTa MOTYT ObITh IIOJIE3HBI JUISl ONEpPAaTOpOB M MPEANPUSATUH, HE
noananaromux noa aecreue Jupexktussl KITK3.;

— UCNOJb30BaTh  rOpu3oHTaNbHble CHpaBOYHBIE JIOKYMEHTHI B  COYETaHUM C
BEPTUKAIBbHBIMU (0TpacieBbiMU) CIIpaBOYHBIMU JJOKYMEHTAMU;

—BBUIBISITH W QHATM3UPOBATh (DAKTOPBI BO3JCHCTBUS DHEPTOMOTPEONICHHS Ha
OKPY’KaIOIIYIO cpeay U 3KOHOMUKY npeanpustuil HI'XK;

— IUIAHUPOBATh M TMPOBOAUTH ayAUT 1o obecrneuenuto mokazarened HIAT nHa
neicrByromux npoussoacteax HI'XK.

Braoemy:

— METOJOJIOTUEN  HCIIOJIB30BAHMS  3HAYMMBIX HOPMATHUBHO-NIPABOBBIX  ITOJIOKEHUH
Hupextussl KIIK3;

—uH(opMael Mo BO3MEHCTBHIO HSHEPronoTpeOSIeHUs Ha OKPYKAIOLIYI0 Cpedy H
HKOHOMHUKY;

- METOAOJIOTHEN BBHIOOpPAa TEXHOJOIMH TPOU3BOACTBEHHBIX MPOIECCOB Ha OCHOBE
HAWIYy4IIUX JOCTYIHBIX TEXHOJOTHUH.

3. Kparkoe conep:kanue TUCHUIIAHBI:

Metoapl obecrnieueHuss 3()(PEKTUBHOCTH HAa YPOBHE YCTaHOBKM B 1ejoM. CHCTEMbI
MeHeKMeHTa 3HeprodpdexktuBHoctd (CMD3), MeTOBI, KOTOPhIE MOTYT HCIOJIB30BAThCA IS
noanepxkanuss  QyHknuonupoBanus CMDD: KOMIUIEKCHBIM TMOAXOJ K IJIAHUPOBAHHUIO
JEATEIIBHOCTY U MHBECTHLMH C LEJIbI0 TMOCTOSIHHOIO CHMIKEHUS BO3ICHCTBHSI YCTAaHOBKHM Ha
OKPYXXAaIoIIYI0 Cpely, aHaJIW3 YCTAaHOBKM M €€ CHUCTEM KaK €IMHOI0 LEJNOro, MCIOJb30BaHUE
HHEProd(PPEeKTUBHBIX MPOEKTHBIX M KOHCTPYKLMOHHBIX pELICHUH Hapsay ¢ BbIOOpOM
9HEeprod(HPEeKTUBHBIX MPOIECCOB W TEXHOJOTHI MpPU CTPOUTENHCTBE HOBBIX U MOJEPHHU3ALUU
CYLIECTBYIOIIUX YCTAHOBOK, IOBBIIIEHHE OO 3a CUET YBEJIWYEHUS CTENEHM WHTErpaluu
MIPOLIECCOB, a TaKXe NMepuoIndeckuil ananus u moaudpukanus CMOI0.

Hpyrue wmeronbl, obecreunBaromme ¢yHkunonuposanue CMDOD: mnoanepxaHue
HaJJexaleld Kpanupukauuyu nepcoHana; nHopmupoBaHue 1mo BomnpocaMm D3; 3¢ (HEeKTUBHBIN
KOHTpPOJIb TIPOU3BOJICTBEHHBIX IPOLECCOB U MNONJEPKAHUE MX B HAMJIEXKALIEM COCTOSHHM;
MOHMTOPHUHT U H3MEpPEHUS SHEPromnoTpeOIeHUs; SHEProayauT; P aHAIUTUYECKUX METOIOB,
BKJIIOYAsl MMHY-AHAJIN3, aHAJIU3 DKCEPTUU U SHTAJIBIINY, a TAKKE TEPMOIKOHOMUKY; MOHUTOPHHT
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U CpPaBHUTEIBHBIM  aHAJIN3
IIPOU3BOJCTBEHHBIX ITPOLIECCOB.

YpOBHEHN

9HEProdPPeKTUBHOCTH IS

YCTAaHOBOK U

3HauuMble HOpMaTUBHO-TIpaBoBble nosioxkeHus Jupextussl KIIK3 u onpenenenue HAT,

D¢ dexkTuBHOE UCIOIB30BaHUE YHEPTUN U YCTPAHEHHE HENOCPEACTBEHHON CBSI3U MEXIY
HHEPronoTpeOIeHNEM M 3KOHOMUYECKUM POCTOM. ODHEprusi Kak OJUH U3 BUIOB PECYPCOB,
TpeOyrouux ee 3¢ (HEeKTUBHOIO UCIIOIb30BaHUS BHE 3aBUCUMOCTH OT UCTOYHHMKA SHEPIHH.

D¢ (HeKTUBHOCTh HCIIONB30BAaHHUS SHEPTUU M3 JIHOOBIX MCTOYHUKOB JUIS MPOU3BOJICTBA

MPOAYKIMH U YCIYT B Ipeesiax YCTaHOBKH.
JlesiTenbHOCTh,  HampaBJIeHHass  Ha

ITIOBBIIIICHHUEC

(busmueckoit

3P HEKTUBHOCTH

HCIIOJIB30BAHUSA DHCPIHUH. CHuxeHue 3aTpaTrT Ha SHEPruro, COKpallCHUEC (bI/ISI/I‘IeCKI/IX 00BbEMOB

OTpeOJIIEMOI SHEPTUU IPUBOJUT U K COKPAILIEHUIO 3aTparT.

[Ipou3BocTBO aMMHaKa, MUHEPATIbHBIX YIOOPEHUI U HEOPraHUYECKUX KUCIOT, OUHCTKA
CTOYHBIX BOJI TP MPOU3BOJICTBE MPOAYKLIUHU (TOBAPOB), BHIMOIHEHUHN PabOT M OKa3aHUM YCIyT
Ha KPYIHBIX IPEANPUITHUIX B KOHTEKCTE MPUHATHIX CripaBounnkoB o H/IT.

4. O0beM yueOHO# JUCUUIIJIMHBI

B 3aueTHBIX B akanem.
€IMHUIIAX Jacax
O01as TPyA0eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMocTosATeIbHOE U3YUYCHHE PA3ACNIOB IUCIUTIIMHBI 79.8
KoHTakTHas camocTosiTenbHas paboTa 0.2
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
OLICHKOH
B 3agyernbix | B acTtpoHOM.
€IMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IJIAHY 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktiueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 59.85
KoHnTtakTHas camocTosaTenbHas pabora 0.15
Bua koHTpoOJIsA: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTaNus padoyeil MPOorpaMMbl JUCHUNJIMHBI « JHepropecypcodpdekTuBHbIE
He(TenepepadaTpiBaonme npoussoactea» (b1.B.J1B.11.2)

1. lenb AUCIUTIIIMHBI — O3HAKOMUTD CTYJACHTOB C OCHOBHBIMU MPUHITATIAMHA U METOaMH
OIICHKU »HepropecypcodddexTuBHOCTH HedTenepepadaThIBAIOMUX MPOU3BOJICTB, a TaKXKe C

146




MPaKTUYECKUMHU criocobamu MTOBBIIICHUS sHepropecypcodhGekTuBHOCTH
He(dTenepepabaThIBAIOIINX MPOU3BOICTB.

2. B pesyabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4YalouUuiici IO MNporpaMmme
0akaJjiaBpuaTa J0JIKeH:

oBJajeTh ciaeayommumu npodeccuonaababiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJOTHUYECKHHM MpPOIECC KaK OOBEKT YIpaBICHUS
(1K - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HUHGOpMaIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke ucciaenoBanuii (ITK-13);

3Harth:

- KJIacCU(pUKAIMIO M OOLIYyI0 XapaKTePHCTUKYy OCHOBHBIX BHJOB MPHPOIHBIX H
MUHEPAIBHBIX PECYPCOB, UCIIOIb3yEeMbIX Ha HedTenepepadaThIBAIOIINX 3aBOAAX;

- KOHIICMIUYW, MPUHIMIBEI W HAayYHbIE OCHOBBHI TIOBBIMICHUS JHEProd((HEKTHBHOCTU
CUCTEM SHEProo0ecreyeHus;

- CYIIHOCTh CIOCOOOB OOECIEUEHHsSI DSHEPropecypcocOepexeHruss B XUMHYECKUX
TEXHOJIOTHSIX U XMMHUKO-TEXHOJOTHYECKUX CHCTEMaX: MHKEHEPHO-TEXHOJOTHYECKUX U (PU3HKO-
XUMHYECKMX  CIIOCOOOB  HAWJIyYllIero  MCIOJb30BAaHUS  JBWXKYLIEH  CHJIBl  XMMHKO-
TexHojornueckux mnporeccoB (XTII), naubonee monmHON mepepabOTKU CHIPbs, HAWIYYILIETO
UCTIOJIB30BaHUSl TOIUIMBHO-DHEpreTHUecKuXx pecypcoB (TOP), Hammydmero ¢yHKIuOHAIBHO-
CTPYKTYPHOT'O MCIIOJIb30BAHUS AIlllapaToOB U MAIIlMH XUMHUYECKON TEXHOJIOTUH;

- CYILIHOCTh OpPraHU3alMOHHO-TEXHUUECKUX METOJI0B u IPUEMOB
SHEPropecypcocOepesKeHus;

- CYWIHOCTb METOJOB JIOTUCTHKM pECypcocOepex eHusi KaK OpraHu3aldoHHO-
ympaBieH4YecKoro ¢akropa oOecrneueHus: 3HepropecypcocoOepekeHuss Ha IMPOU3BOJACTBAX U
HOPENIPUATHSIX U B LIETISIX IOCTAaBOK BHICOKAYECTBEHHOM XMMHUECKON IPOAYKLIUU;

- TOHATHS MaJIOOTXOJHBIX, O€30TXOAHBIX U PECYpPCOIHEProcOEperaromx XUMHUKO-
TEXHOJIOTUYECKHUX CUCTEM;

- O00IlIyI0 XapaKTEepUCTUKY CHOCOOOB oOOecrnedYeHus W TOBBIIICHHUS HAJIEKHOCTH
XUMHUUYECKHUX IIPOU3BOJICTB;

YmMmeTh:
- TNPUMEHATh TEOPETUYECKUE OCHOBBI HIHEPropecypcocOeperarmmx XUMHUYECKUX
TEXHOJIOTUH I pa3paboTku u YIPABICHUS JKCILTyaTanuen HOBBIX

sHEpropecypcodPPEeKTUBHBIX IKOJOTUUECKH 0€30MaCHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM;

- BBIOMpPATh SKOHOMHYECKHU d(D(PEeKTHUBHBIE CIOCOOBI, METOABI U MPUEMBI 0OECTICUEHUS
HEPropecypcocOepeKeHrs B XUMUUECKUX TEXHOJOTHIX ISl PEKOHCTPYKIIMM U MOJCPHHU3AIUN
JEHCTBYIONINX MPOU3BOICTB U MPEANPUITUN HEPTEra30XUMHUIECKOTO KOMIUIEKCA,

Baaners:

- METOJOJIOTHEH CHUCTEMHOr0 aHaih3a OCHOBHBIX CIOCOOOB, METOJOB W TPHUEMOB
obecrnieuenus sHepropecypcodhHexkuBHOCTH HedTenepepadboTHIBAIOIINX TPOU3BOICTB;

- cnocobamu, METOJaMH U MpUEMaMHU KOMILJIEKCHOW mepepaboTKu MPUPOTHOTO CHIPHS,
sHEpPropecypcodPGEeKTUBHOTO  KOMOWHHUPOBAHUS  PA3UYHBIX  XHUMHUKO-TEXHOJIOTHUECKHX
MPOLIECCOB M MPOU3BOACTB, MUHUMHU3ALUMU OTXOAOB, MPEIOTBPAIICHHUS MOTEPb M CHUKEHUS
BBHIOPOCOB Ha MPOM3BOICTBAX U MPEANPUATHSIX HEPTETa30XUMHUECKOTO KOMIUIEKCA.

3 Kpartkoe conep:kaHue JMCIHHUILIHHBI.

1. Beenenne. OCHOBHBIE MOHATHS U ONPEEICHUS TEXHOIOTHI HedTenepepaboTKH.

2. MarepuanbHble pecypchl IPOMBIIUIEHHOCTH U OKPY’KaIOIIasl Cpefa.

Knaccudukanms u ucnonp30BaHre MPUPOIHBIX PECYPCOB B AKOHOMUKE. XapaKTePUCTHUKA
3¢ (HEKTUBHOCTH U MEPCIIEKTHBBI UCIOIB30BAHUS PA3IUNYHBIX BUIOB TOIUIMBHO-YHEPTEeTHIECKHIX
pecypcoB.PecypcosneprocoepekeHrne — BaXHEHIITUN OpraHu3aIllMOHHO-9KOHOMUYECKUA (PaKTOp
YCTOMUYMBOTO pa3BuTHUsl. Bo3nelicTBre Ha OKpYXaIOIIYIO Cpely MPOMBILIUIEHHBIX TPOU3BOACTB.

3. Mertononorusi obecreueHuss dHepropecypcocOepekeHnsi B HePTEra30XUuMHIECKOM
KOMILJIEKCE.

147



[TonsaTus pecypcosHeproapPpekTuBHOCTH U 3KoI0rudeckoit 3pdextuBHocTU. OCHOBHBIE
Croco0bl PecypcorHEprocOepekeHmsi Ha MPOU3BOJACTBAX HEPTEra30XMMHUUYECKOIO KOMILIEKCA.
Kpatkast xapakTepucTHKa CIIOCOOOB MHHHMH3ALUU OTXOAOB CHCTEM JHEProodecredeHusl.
Kpatkast XapakTepucTUKa TEXHOJOTHYECKUX CIIOCOOOB OUYMCTKM BBIOPOCOB OT CHKUTAHUSA
TOIUIMBA M BOAHBIX CTOKOB. JlorncTuka pecypco3dHeprocOepeXeHus - BayKHEHIIMM
OpPraHU3alMOHHO- YIIPABIEHUYECKUH (aKTOp KOHKYPEHTOCHOCOOHOCTH He(Tera3oxuMHU4ecKoro
KOMILJICKCA.

4. OcCHOBHBIE HampaBICHUS U CIOCOOBI IOBBIMIEHHUS 3HEpropecypco3((HeKTUuBHOCTU
TEXHOJIOTHI HeTenepepadOTKH.

OntuMuzanus KayecTBa MOTOPHBIX TOIUIMB U CTPYKTypa HedrenepepadaTbIBaroIUX
3aBoA. MeToapl TEPMOJMHAMHYECKOTO M SKOHOMHYECKOTO aHaiuu3a A(PPEeKTHBHOCTH
HedTenepepabaThIBAIOIINX U HEPTEXMMUYECKUX IpolrieccoB. OpraHu3alMOHHO-CTPYKTYpHBIE U

TEXHOJIOTUYECKUE CHOCOOBI HOBBILICHUS pecypcoaneprodhHekTuBHOCTH
HedTenepepabaThIBAIONIMX 3aBOJIOB. KOMOMHHMpOBaHME TEXHOJIOTMYECKHX TIPOIECCOB U
YCTaHOBOK HeTenepepaboTKy. OcHoBHBIE CrIoCcoObI 9HEprocOepeKeHUs Ha

HedTenepepabarpiBaromuXx 3aBoAax. CrocoObl palMoOHAIBHOIO HCMIOIb30BAaHUS BTOPHUYHBIX
HHEPTrOPECYPCOB Ha MPOMBIIUICHHBIX MPEIIPUATHIX.

5. Iloka3zatenu sHEpropecypcodrh(HEeKTUBHOCTH CUCTEM IHEProOOECIeUeHUsI U HICTOYHUKHU
OTXOJIOB €BPONEHCKUX HedTenepepadaThIBAIOIINX 3aBOOB.

OO0mias xapaKTepUCTHKA TOIUIMBHO-DHEPIETUYECKUX PECYpCOB UM UCTOYHUKOB OTXO/OB
eBpoIeNCKUX HeTenepepadaThIBAIOIINX 3aBOI0B.

TomnuBHO-PHEpreTHYEeCKUe  pecypchl  OOOpYyAOBaHHMS U YCTAaHOBKH  CHCTEM
sHeprooOecreyeHus. Buapl TeHEPUPYEMBIX HSHEPrOHOCHUTENCH W METOABI  yIpaBIICHUS
SHepropecypcamMu. MeToanueckue OCHOBBI yIpaBJieHHs OTXoJaMHu HedTernepepadaThIBAIOIINX
3aBOIOB. VICTOYHMKH ra30BbIX BEIOPOCOB, CTOUYHBIX BOJ M TBEP/BIX OTXOJIOB.

6. OObeMbl MOTpeOJCHHUS MaTePHANBHBIX PECYpCOB W HCTOYHUKU BHIOPOCOB Ha
HedTenepepadaTHIBAIOMINX 3aBOAX.

OO0mmit  MmaTepuanbHBIA  OallaHC M pe3yNbTaThl  SKOJOTMYECKOro  ayJauTa
HedTenepepabaTHIBAIONINX 3aBOAOB. VICTOYHHMKHM BBIOPOCOB IMOKCHAA YIJIIEpOJa U OKCHIOB
azota. McTouHukM U 00BbeMbl BBIOPOCOB TBEpIbIX YacTUl. McTOUuHMKH U 00BEMBI BHIOPOCOB
OKCHJIOB cepbl MIcTOUHNKH 1 00BEMBI BEIOPOCOB JIETYYHX OPraHWYecKHuX coeauHeHui. [Ipoune
BO3/JCICTBUS HA OKPYXKAIOLIYIO CPENY.

7. DHeprodhPeKTUBHOCTh, UCTOYHUKH U O0OBEMBI OTXOJIOB CHCTEM JHEProoOecreueHus
eBporneiickux HedrenepepadaThIBaOIIUX 3aBOOB.

[TokazaTtenu sHeprodPGEeKTUBHOCTH U MOITHOCTH CUCTEM dHeproodectieueHus. ['azoBbie
BBIOPOCHI CHUCTEM 3HeproodecneueHus. BeIOpochl TBEpbIX YacTHIl, CTOYHBIE BOJBI M TBEpAbIE
OTXO/IBI.

8. Hamnyuimme gOCTyImHBIE METO/IbI IOBBIIIEHHUS SHEPropecypco3((HEeKTUBHOCTH CUCTEM
sHeproodecneueHus HeTenepepadaThIBAIONIINX 3aBOJIOB.

Knaccuukanuss MeTOJOB  TOBBILIEHUS  PECYpCOIHEProdPPEeKTUBHOCTH  CHCTEM
sHeprooOecrieyeHus. lcmonp30oBaHWEe DKOJOTHYECKH YHCTBIX BHUJIOB TOIUIMBA. METOAbBI
NOBbIIIEHUS () ()EKTUBHOCTH 3HEPTrOTEHEPUPYIOIIEro 000PYA0BaAHMUS.

Okosnorudecku 3 PexTUBHBIE YCTAaHOBKY KOMOMHUPOBAHHOTO ITPOU3BO/ICTBA SHEPTUH.

9.  HHTerpupoBaHHOE  3KOHOMHKO-OPraHU3aIMOHHO-3KOJIOIMYECKOe  yIpaBJIEHUE
He(dTenepepabaTHIBAIOIINMU 3aBOJIAMHU.

MeTtobl, cpeacTBa U MHCTPYMEHTHI YIPABIEHUS OXPAHOW OKPYKAIOIICH MPUPOIHOM
cpensl. PaninoHanbHas opranu3aius 3aBOICKOT0 X035HCTBa, 00y4eHHE MepcoHaa U yrpaBieHHe
NPOMBIIIJICHHON 0e30MacHOCThIO. YTpaBieHue BoonorpedieHneM. MeTroandeckue OCHOBBI
pa3pabOTKM  HHTErPUPOBAHHBIX  CHUCTEM  HAKOHOMHKO-OPTaHH3aI[MOHHO-3KOJOTHYECKOTO
yrpaBieHus HeTernepepadaThIBAIOIIMMHU 3aBOIAMHU.

4. O0bem y4eOHOM JUCHUIIMHBI
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B 3aueTHBIX B akagem.

€AMHUIIAX qacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexiuu (JIek) 0,89 32
[Tpaxtuueckue 3ansatus (I113) 0,89 32
CamocrositesasHas padora (CP): 2,22 80
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 79.8
KoHTtakTHas camocTosTenbHas pabota 0.2
Bux koHTpoOJIsI: 3a4eT / IK3aMeH 3auer ¢

OLICHKOM

B 3aueTHBIX

B actponom.

SIMHHIIAX qgacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrakTHas pa6ora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B AUCIUIUIMHBI 59.85
KonTtakTHas camocTosTenbHas pabora 0.15
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
OLICHKOM

AHHOTaNuUs padoyeil MPOrpaMMbl JUCHUIIHHBI «JHEProd(p(PeKTHBHOCTH U
IHEPreTHYEeCKHil ayIuT XUMHKO-TeXxHoIornyeckux cucrem» (b1.B.JIB.12.1)

1. Hdeap AMCHUIUIMHBI - OIEHUBATh 3S()(PEKTUBHOCTH MCHOIB30BAHUS TOIUIMBHO-
HHEPreTUUECKUX PpEecypcoB; pa3padareiBaTh 3(G(GEKTUBHBIE MEpbl Ul CHUXKEHHS 3aTpar
NPEIIPUATHS; 03HAKOMUTBCS C METOI0JIOTHEN POBEIEHUS YIHEProayInTa.

2. B pesyabrare wu3y4eHusi AWNCHMINVIMHBI O0y4alOIIWICA IO MNporpaMmme
0axka/aBpHATA JOJIKEH:

oBJafeTh ciaeayromumu npogeccnonanbubiMu (IIK) komnerennusivn:

- CIOCOOHOCTBIO AHAIM3UPOBATH TEXHOJIOTMYECKUN IPOLECC KaK OOBEKT YIPaBICHUS
(IK - 9);

—CIIOCOOHOCTBIO MNPUMCHATE COBPEMCHHBIC MCTOABI MCCICIOBAHUSA TCXHOJIOTHMYCCKUX
nmponeccoB M IMPUPOAHBIX CpC, HCIIOJIB30BaTh KOMIIBIOTCPHBIC CPEACTBA B HAY4YHO-
uccienoBarenabekoit padore (I1K-14);

3HATh:

— OCHOBHBIC TIOHSATHSI W OMNpEAENeHUs B O00JIACTU TIOBBIIEHUS JHEPTETHYECKOMN
3¢ (HeKTUBHOCTH;

— TIoKazarenu SHeprodh(PeKTUBHOCTH XUMUKO-TeXHOoJoTnueckux cucteM (XTC);

— MOHATHE 0€30MaCHOCTH U YHEPTeTHUUECKOI 0€30MacHOCTH;

— METOJMKY  DHTAJIBIIUAHOTO U  IKCEPreTHYECKOTO
3¢ (HEeKTUBHOCTH XUMHUKO-TEXHOJIIOTUYECKUX CUCTEM;

— 001y 0 XapaKTEPUCTHKY COBPEMEHHBIX HICTOUYHUKOB SHEPTHH;

aHaJIu3a  JHEPreTHYECKOU

149




— OCHOBHBIE HAIIPaBJICHHUS U CIOCOOBI MOBBIMIEHHUS YHEProdPPEeKTUBHOCTH TEXHOIOTUN
He(dTenepepaboOTKH;

— OCHOBHBIE CIIOCOOBI OBBIIIEHUS dHEprodppextuBHOCcTH HIT3.

yMeThb:

— OPUEHTHPOBATHCSA B 3aKOHOJATENbCTBE M HOPMATHBHBIX JOKYMEHTaX; (perepanbHbIX
LIEJIEBBIX IPOrpaMMam, CTPATErHYeCKUX IporpaMMax pa3BUTHsL, TEXHOJOTHUECKUX MaTdopMax,
T1aHax GyHIaMEHTAbHBIX HAyYHBIX HcchenoBanuii PAH;

— OPTraHU30BbIBAaTh YHEPIETUYECCKUHN ayAUT XUMUYECKHUX IIPOU3BOACTB U IIPEIIIPUATHM;

— pa3pabaTbIBaTh 3HEprocOeperarone MEpOnpusTHs O MOBBILEHUIO 3(dekTuBHOCTH
HCITOJIF30BaHUS 1 SKOHOMUHM TOP;

BJIA/JETh:

— 3HaHUSAMHU B IOPUIUYECKUX, TEXHUYECKHUX M IOJUTHYECKMX acleKTax oOecredeHus
SHEProOe30MnacHOCTH.

3 Kpartkoe coaep:xanue JUCUMIJIHHBI.

Beegenne. OCHOBHbBIE OHATHUS U OINPENEIEHHS B 00JIACTU MOBBIILIEHUS SHEPreTUUECKON
3¢ (EeKTUBHOCTH: TOIJIMBHO-?HEPIeTUUECKUE PECYPChl, 3HEPreTHMUYECKUIl pecypc, BTOPUYHBIN
DHEPreTHYECKUH  pecypc, dHepreTuueckas  I(PQEeKTUBHOCTh, KJIAacC  JHEPreTUYECKOH
3¢ (eKTUBHOCTH, 3HEpreTuyeckoe oOcienoBaHue (IHEPreTMUECKUil ayauT), 3HEpProcepBUCHBIN
JOTOBOp (KOHTPAKT), peryaupyeMble BUABI AedaTenbHOCTH. [lokazaTenu sHeprodpPpekTHBHOCTH
XUMHUKO-TexHojornyeckux cucreM (XTC).

Mopayasb 1. JHepreruyeckasi 3(ppeKTHBHOCTb, COBPeMEeHHbIe HCTOYHNKH JHEPrUH

1.1. [ToBbImeHne IHePreTHYECKOM IPPekTUBHOCTH U 00ecrevyeHHe IHEPreTHIecKon
0e30I1aCHOCTH NPOMBINLIEHHOCTH.

Baxkneimme cocTaBisirolIMe yCTOMYNBOIO Pa3BUTHS: IKOHOMUYECKUI POCT, COLIMATIBHOE
IpOIBETaHUE, SKOHOMHUYECKOe Oraromosiyuue M JHepreTmueckas Oe3omacHocTb. Ilonstue
0€30I1aCHOCTH U SHEPreTHYecKol 0e30MmacHOCTH. DHepreTuyeckas 0e30MacHOCTh KaK Ba)kHas
COCTaBJISIOIIAs HallMOHANBbHOU Oe3omacHocTH Poccun. DHeprocoepexeHne — OJJuH U3 TJIaBHBIX
(bakTOpoB ObecrieueHus: HepreTudeckoil 6e3onacHocTu rocynapcra. O0mas xapakTepucTHKa
OCHOBHBIX IPaBOBbIX, HOPMAaTUBHbBIX U HAyYHO-OPTraHU3alMOHHBIX MHCTPYMEHTOB YCIEIIHOTO
pelieHuss MpoOJieM TOBBILIEHUs YHEPreTHUecKo 3((EeKTUBHOCTH B IMPOMBIIUIEHHOCTH U
SHEpPropecypcocOeperaroux  AKOJIOTMYECKH  O€30MacHbIX  XMMHMYECKUX  TEXHOJOTHUH:
3aKOHOJIaTeNIbCTBO W HOPMATUBHBIE JIOKYMEHTBI, (QelepaibHble IeJeBble POrpamMMbl,
CTpaTerMuecKue  MporpaMMbl  Pa3BUTHUS,  TEXHOJOTMYECKHE  IJIATQOpPMBI,  IJIaHbI
(byHaaMeHTalbHBIX Hay4HBIX HccinenoBanuii PAH.

1.2. MeToauka JIHTAJBNUIHOIO M JKCEPreTHYECKOro aHaIu3a JHepreTu4yecKoi
3¢ PeKTHBHOCTH XUMHKO-TEXHOJOIMYECKUX CUCTEM.

Okceprernueckuil Oamanc XTC. Metoauka cocTaBlieHHs 3KCEpreTHUYecKoro OasaHca
cnoxublx XTC. Ilorepum sKcepruv B OCHOBHBIX IIpoLleccaXx M ammaparax XUMHYECKON
TEXHOJIOTHH (TETNIOOOMEHHHUKH, KOJOHHBI PEKTHU(PHUKALMU, KOJIOHHBI abcopOLuH, CyIIUIbHBIE
yctaHOBKHM).  CyIIHOCTh  DKCEpreTMYecKoro  MeToJa  TepMOJMHAMHUYECKOTO  aHalIMu3a
sHepretuueckoil 3pdextuBHoct XTC. Ilonarusa pesynbratuBHOCTH U 3 dextuBHOoCcTH XTC.
[Tokazarenn skoHOMHUYECKOH 3(PPEKTHUBHOCTH U 3KOJOTHUECKOW 3(P(HEKTUBHOCTH («IKO-IKO-
s pexruBHOCTE») XTC.

1.3. O0mas xapaKTepucTHKAa COBPEMEHHbIX HCTOYHMKOB JHEPIHH.

Macmtabsl ¥ cTpykTypa  sHepromotpebnenuss — Poccuiickoit ~ ®Denepauuu.
TemiosHepreTnka, TEIIOIEKTPOCTAHIIMY, TEIUIODHEPIOLEHTPAIU. YTJIEBOJHBIE PECYPCHI
(HedTb, HEPTENPOIYKTHI, MPUPOAHBIN M MOMYTHBIM ra3bl) Kak UCTOYHMKH SHEPrOHOCHUTENEH.
VYronb, Topd M OpeBeCMHA KaK HMCTOYHMKHM 3HEproHocureneid. I'eoTepmainbHas >HEpreTHKa.
I'mpposnepretuka.  [lpunuBHasg  sHepretwka.  SlnepHas  sHepretuka.  TexHudeckue
XapakTepucTHkH siaepHbix peakropoB (BBOP, PEMK, BH u OI'TI). XapakrepucTiuka aTOMHBIX
anektpoctanmii Poccuu. Tepmosinepnas sHepretuka. Bomopoanast sHepreruka. CosHeuyHas
sHepreTuka. BerpoBas sHepretuka. Bo3oOHoBisslemMble OHMOpecypchl Kak  HCTOYHHUK
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sHeproHocuteneil. buosHepretuka. Ilpomecchl W TEXHOJIOTHH MEpPepadOTKH  OMOMAacChl
(TepMOXUMHUYECKHE TMPOIECChl: MpPSAMOE CHKUraHue, razuduxanus, MNHPOJIU3, CXKIKEHUE,
TUAPOIIN3; OMOJIOTHMYECKUE TPOIECCHl: aHa’pOOHas (epMeHTaIus, dTaHOJIbHAs (hepMEHTAIHS,
aneroOyranonbHas  (epmentrauus). IIporHo3 Bkiaga  BO30OHOBISIEMBIX  HCTOYHUKOB
HHEPrOHOCUTEIIEH B MUPOBOM SHEPreTUUECKUN OalaHC.

1.4. OcHoBHbIE HANMpaBJIeHUSI M CNOCOObI NMOBbIMIEHUsI 3HeprodddexkTuBHOCTH
TeXHOJI0Tuil HedTenepepadOTKH.

OnTumuzanusi KayecTBa MOTOPHBIX TOIUIMB U CTPYKTypa HedTernepepadaThIBaIOIINUX
3aBogoB (HII3). Meronbl TepMOAMHAMHYECKOTO U YKOHOMHYECKOTO aHaiu3a 3(PPEeKTUBHOCTH
HII3 u nedrexumuyeckux 3aBojoB. OpraHu3allMOHHO-CTPYKTYPHBIE M TEXHOJIOTHUYECKHE
criocoObl  moBkImeHus: 3HeprodddexkrusHoctd HII3. KomOmHMpOBaHWE TEXHOIOTHYECKHX
npo1eccoB U ycranoBok Ha HIT3.

Mopnyasb 2. Cioco0bl NOBBIIEHUSI JHEPro3(PPeKTHBHOCTH. JHEPreTHYeCKHil ayaAuT.

2.1. Cucrembl 3HeproodecrnedyeHusi U Croco0bl MOBbIIEHUS IHEProdPPeKTUBHOCTH
Ha HerenepepadaTbIBAIOIINX NPeANPUATHAX.

TomnuBHO-PHEpPreTHYEeCKUEe  pecypchl, O0OpyJOBaHME U  YCTAHOBKHM  CHUCTEM
sHeproodecrieuenust HII3. Buabl reHepupyembIX 3HEPrOHOCHUTENEM M METOIbl YIpaBICHUS
sHepropecypcamu HII3.

OcHoBHBIE ~ crocoObl  moBbImIeHUs — 3HeprodddekruBnoctn  HII3.  CrocoOsl
palMoOHAIBHOTO UCIOJB30BaHUs BTOPUUHBIX dHepropecypcoB Ha HII3.

2.2. CoBpeMeHHble HaWJIy4dllHe MPaKTHYeCKHe 3JHepropecypcod(pdeKkTuBHbIE
MeTO/Ibl JHeproodecneyeHusi HepTenepepadaATHLIBAIOIIMX NPeANPUATHM.

OO01as XxapakTepUCTUKA 3TAJIOHHBIX (HOPMaTUBHBIX) ToKyMeHTOB EBponelickoro Coro3a
M0 HAWIY4YIIMM JOCTYIHBIM MeEToJaM oOecreyeHusl »HepreTuueckoil 3(h(HEeKTUBHOCTU
IIPOMBIIIIEHHBIX TPOU3BOJICTB.

CoBpeMeHHbIE  METOABl  MOBBIMICHUS  DHEPropecypcodPPeKTUBHOCTH  CHCTEM
sHeprooOecrieyenus. Kiaccuukanuss METOOB TOBBIIICHUS SHEProdPPEKTHBHOCTH CUCTEM
sHeprooOecrneueHus: u ynpasieHus sHeproodecneuenueM HII3. Mcnonb3oBaHue sKonoruyecku
YHCTHIX BHJIOB TOIUIMBA. METOJbl TOBBIMECHUS APPEKTHBHOCTH HSHEPTOTEHEPUPYIOIIETO
o0opynoBaHus. DKOJIOTHYeCKH 3(()EeKTUBHBIE YCTAaHOBKM KOMOMHHPOBAHHOT'O NPOU3BOICTBA
SHEPIHH.

2.3. MeToauka OpraHM3anuy JHEPreTHYECKOro ayAnTa XUMHUYECKHX NMPOU3BOACTB 1
npeanpusaTuii. OOmWMe NOJOKEHUS JIHEPreTHYECKOro ayauTa MNPOMBINLIEHHBIX
NnpeanpUATHIA.

CucreMHBIM aHATU3 CTPYKTYpbI, 00BEMOB U pexuMoB notpednenuss TOP u BeipaboTkH
BOP. XapakTepuCTUKH IOJCUCTEM TEIUIOCHAOXKEHUs M DHEPreTHYECKOro KOMIUIEKca.
JlokyMeHTanbHbII aHaJn3 MPOEKTHBIX u IKCILTyaTallMOHHBIX roKasareseu
HHEProdPPeKTUBHOCTH FHEPTETUUECKOTO U TETJIOTEXHOJIOTHYECKOT0 000py10BaHHUS.

WuctpymenTanbhbiil  aHanmu3 3¢ dextuBHOCTH  ucnonb3oBaHusd TOP.  TommBHO-
sHepreTuueckuil OamaHc. Pa3paboTka sHeprocOeperaromiux MEpONPHUSATUHA IO MOBBIIIEHUIO
3¢ (PEKTUBHOCTH UCIIONIB30BAHUS U SKOHOMUHU TOP.

2.4. MeToanka HOPMHPOBAHHS JHEPronoTpedIeHUs HA NPeNPUSITHSIX.

OOmias xapakTepuCTHKa METOJMKH HOPMHUpPOBaHUS 3HepronorpedneHus. lIpoexTHsie,
HOpMaTUBHBIE U  (aKTHYeCKHe [OKa3aTeNy  DHEPromnoTpedIeHUs  TEeXHOJIOTHYECKUMU
YCTaHOBKaMH. HopmanuzoBaHHbII SHEPrO-TEXHOJOTUYECKHUN OanaHc. [ToTenuman
3QGEKTUBHOCTH  HHEPrOMOTPEOJIEHUs] W TEXHMKO-dKOHOMHYECKOE  OOOCHOBAaHUE  €ro
MpakTHUecKor peanuzanuu. MHpopMalmoHHO-aHaTUTHYECKass MOJEIb CUCTEMHOIO aHalu3a U
HOPMUPOBAHHUS B SHEPTETUYECKOM KOMIUIEKCE MTPEANPUATHS.

2.5. CoBpeMeHHble NpodJaeMbl o0ecriedeHUsl TJ00AJIbHOW ?JHEPreTHYECKOM
0e30macHOCTH.

[lonsiTne  sHepreTMueckol  OE30MACHOCTH  KaK  KOMIUIEKCHOM  COBOKYITHOCTH
HOJUTUYECKOH HHEProde30MacHOCTH, IKOHOMMYECKOH HHEprode30macHOCTH U TEXHOTEHHOMH
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sHeprodezonacHoctd.  CymHOCTH  mpobiembl  3HeproOe3omacHocTd.  FOpuanueckuid,
TEXHUYECKUI u MOJIUTUYECKHI aCTeKThl obecrnieueHus 9HEpro0e30MnacHOCTb.
Ouneprobe3onacHocTh EBpocoro3a u  HamumoHanbHble uHTepechl Poccuu. Crparternueckue
HAIPAaBJICHUSI TOBBIIMIEHUS HEProOe30MacCHOCTH: AHEPropecypcodrHPEeKTUBHOE IKOIOTUYECKU
0€30MacHOE UCIOJB30BAaHUE HHEPrUM; YCKOPEHHBIE PpOCT MPEMAJIOKEHUN KOMMEPUECKHUX
3¢ (PeKTUBHBIX  DHEPrOpecypcoB U  yBEIMYEHHE HMHBECTHLHMHA B  JHEProcOepexeHue;
UCIIOJIb30BaHUE pa3HOOOpa3HbIX BUAOB HHEPrOHOCHUTENEH (pacllMpeHHE HCIOJIb30BaHUS
IPUPOJHOTO Ta3a; pa3BUTHE HKOJIOTMYECKH O€30IMaCHBIX TEXHOJOTHI HCIIOJIIb30BAHUS YIS,
YCKOPEHHOE Pa3BUTHE aTOMHOW YHEPTeTUKU U BO3OOHOBIIIEMBIX (IbTEPHATUBHBIX ) HCTOYHUKOB
SHEPruy; 3aMelleHrne HePTSIHBIX MOTOPHBIX TOIUIMB HAa TPAHCIOPTE; 3aMEHa TPaTUIIMOHHBIX
BUJIOB TOIUIMB HAa COBPEMEHHBIE BU/Ibl SHEPTOHOCUTENEN: a3 U Yrojb Ha CHHTETUYECKOE KUJIKOE
TOIIMBO, aTOMHOM SHEPTUH HA BOJOPOJI U JIp.); CO3[aHie UH(PPACTPYKTYpHI I10O0ATBHOTO PhIHKA
TOTIJIMBHO-3HEPTrEeTHYECKUX PECYPCOB; ACLEHTPAIU3ALINS Y HEPTOCHAOKEHUSL.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akanewm.

Bunel yue6HOI paboTh €AMHULAX yacax
O01as TPY/10eMKOCTh THCHHMILJIMHBI 10 YYeOHOMY IJIAHY 3 108
Konrakrhasi padora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
[Tpaktrueckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 17 59,8
KonrtakTHas camocrositenpHast pabora ’ 0,2
Bua koHTpoJIA: 3aueT / IK3aMeH - 3auger ¢
OLICHKOM

B 3auetHbix | B actpoHOM.

Bunsl yueOHoI paboThI €IMHUIIAX gacax
OO01mas TPy10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 81
KonraktHas patdora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSITENIbHOE U3YUYEHHE PA3/AEIO0B IUCHUIIINHBI 17 44,85
KonTaktHas camocrositenbHas paboTa ' 0,15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH

AHHOTanus padoyeil NporpaMmsl AUCHUILIHHBI « KOHTPOJIMHT
IHepropecypcocoepe:xkenus B mensix nocraBox» (b1.B.J1B.12.2)

1. Heap aucuumiuHbl - (GOpMHpOBaHHE TEOPETUYECKUX 3HAHUH U MPAKTHUECKUX
HaBBIKOB B 00JACTH OLEHKM M TOBBIMIEHHUS 3(P(PEKTUBHOCTH YIPABIECHUS LEMSAMH I[TOCTABOK
IIyTEM NPUMEHEHUS COBPEMEHHBIX METOA0B KOHTPOJUINHIA JIOTUCTUYECKUX CUCTEM.

2. B pesyabrare wu3y4eHusi AMCUMIUIMHBI O0y4YalOUIIWIHCA IO MNporpamme
0akaJjlaBpUaTa J10JIKeH:
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oBJajeTh ciaeayomumu npodeccuonaababiMu (IIK) komnereHunsiMu:
- CIIOCOOHOCTHIO AHATM3UPOBATH TEXHOJIOTHUECKUN MPOIECC KaK 00BEKT yIpaBIeHUS
(1K - 9);
—CMOCOOHOCTBIO IPUMEHSATH COBPEMEHHBIE METO/IbI UCCIIEI0BAHUS TEXHOJIOTHUECKUX
mponecCoB U NpUPOAHBIX CPEH, UCIIOJIb30BATH KOMIIBIOTCPHBIC CPCACTBA B HAYUYHO-
uccienoBareiabekoit padore (I1K-14);

3HATH:

— OCHOBHBIC TTPUHIIUITE ¥ METOIOJIOTHIO YIIPABIICHUS JTOTHCTHYECKUMU
CHCTEMaMH;

— THIIBI JIOTHCTUYECKUX CTPATETH;

— CBSI3b KOPIIOPATUBHOM U JIOTUCTHYECKOW CTPATETHIA;

— OpPTaHU3AIMIO CITY>KOBI IOTUCTHKHU Ha MPEATPHUSATHY;

— CPaBHHTEJIbHYIO XapaKTEPUCTUKY OCHOBHBIX TUIIOB OPTaHU3aIMOHHBIX
CTPYKTYp CIIYKO JTOTHUCTHKWY;

— MeTombl W TpUMEphl pacyeTa OCHOBHBIX KITIOYEBBIX IOKa3arese

MIPOU3BOIUTEIIEHOCTH CITYKO JIOTUCTHKU;

— 3a/1a4¥ KOHTPOJUIMHTA JIOTHCTUYECKOH JIESTeIbHOCTH,

— OCHOBHBIC OTYETHBIC (DOPMBI OLIEHKH PE3YJIbTATOB JIOTUCTHICCKON
NESITeTbHOCTH KOMITAHUH.

yMeTb:
— OCYILIECTBJIATH BBIOOP JIOTHCTUYECKOM CTpaTeTul (PUPMBI;
— MPOBOANTH OLIEHKY BIHMSHHS JOTUCTUKU HA d3PPEKTHBHOCTh OM3HECa KOMITAHUH;
— pa3pabaTbIBaTh CTPATErMUECKUN TUIaH JOTUCTHUKH;
— pa3pabaThIBaTh CHCTeMY cOalaHCHPOBAaHHBIX mokaszareneit 1 KPI mo norucruke
OpraHu3aluy;
— IPUMCHATL TUIIOBBIC MPOrpaMMbl U MCTOAWKH IMPOBCACHHA JOTHUCTUYCCKOI'O
ayJIuTa;

— MpoBOAUTH aHaW3 3(PPEKTHBHOCTH JIOTUCTUYECKON JIEATEIBHOCTH IO
HOJPa3/IeIEHUsIM CI1yKObI JOTMCTUKU Ha OCHOBE NPOBEJCHUS 00CIIE€J0BaHUS.

BJIAJ€Th:

- CHOCOOHOCTBIO  OLEHMBATh  BO3JEHCTBHE MAaKpPO3KOHOMHUYECKOM  cpelbl  Ha
(GYHKIIMOHMPOBAaHME OpTaHM3allUi M OpPraHOB TOCYJApPCTBEHHOIO M MYHHIIMIAIBHOTO
YIIPABJICHUS;

-YyMEHHEM NPOBOJUTH AYAUT YEJIIOBEUECKUX PECYpCOB M OCYLIECTBIATH JUArHOCTHUKY
OpraHU3alMOHHOU KYJIbTYpbI

- HaBbIKaMHU COCTaBJICHHUS (PMHAHCOBOM OTYETHOCTH M OCO3HAHUE BIIMSHUS PA3IUYHBIX
METOIOB M CIOCOOOB (DMHAHCOBOIO y4yeTa Ha (DUHAHCOBBIE pE3yJbTaThl JEATEIILHOCTH
OpraHu3aluy;

- CIOCOOHOCTBIO aHAIM3UPOBATh (PMHAHCOBYIO OTYETHOCTh U MPUHUMATh 00OCHOBaHHbIE
MHBECTUIIMOHHBIE, KPEAUTHBIE U (PUHAHCOBBIE PEILICHUS;

- CIIOCOOHOCTBIO OIIEHNUBATh 3(PPEKTUBHOCTH UCIIOIB30BAHUS PA3ITUUHBIX CUCTEM ydeTa U
pacmpeneneHns 3arpaT; UMEThb HaBbIKM KaJbKyJUpOBaHUS M aHanu3a Cce0eCTOMMOCTH
IOPOAYKIMH U CIIOCOOHOCTh NMPHUHUMAaTh OOOCHOBAHHBIE YIPABICHYECKHE PELICHHsS Ha OCHOBE
JTAHHBIX YIIPAaBJICHYECKOTO yUerTa.

3 Kparkoe coaep:xanue JUCUMIIJIMHBI.

1. BBenenue. MeTogos10rusi M OCHOBHbIe NPHUHIOUIBI  YNPABJICHHUS
JJOTrUCTUYECKUMMU CUCTEMaMU.

Merononoruss ¥ OCHOBHBIE TPHUHIMIBI YIOPABICHUS B JIOTUCTUYECKUX CHUCTEMAax.
AJIMUHHCTpUPOBAHUE JIOTUCTUYECKHX CHCTeM. llenm moructuyeckux crpateruil. Tums
JOTUCTUYECKUX CTpAaTeTuii: MUHMMH3ALUs JIOTUCTUYECKUX H3JEPKEK, YIydlIeHUE KayecTBa
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JIOTHCTUYECKOTO CEpBUCA, MUHHMM3ALMS WHBECTULHUH B JIOTMCTHYECKYIO HH(PACTPYKTYypy,
JOTUCTUYECKHH ayTcopcunr. [Iponenypa pa3paboTku Joructuyeckon crpareruu Gpupmsl. CBs3b
KOPIIOPaTUBHOM UM  JIOTUCTUYECKOW  crpareruii. CBA3b JIOTUCTUKM W MapKeTHHTa.
B3aumoneiictBue JIOTMCTUKHM C TPOU3BOJACTBEHHBIM, HWHBECTULMOHHBIM U (UHAHCOBBIM
MEHEKMEHTOM.

2. Crparernueckoe INIAHUPOBAHUE JTOTHCTHKH.

Crparernyeckuii  miaaH  JIOTUCTHKU.  ba3oBble  KOMIIOHEHTBI  CTPAaTErMYECKOro
IUTAHUPOBAHMSL: KOH(MUTYpaLus JOTMCTUYECKOM CeTH, OpraHu3aliOHHasi CTPYKTypa ylpaBJIeHUs
JIOTHCTUKOM, MEXK(YHKIHOHAJIbHA M MEXKOPraHW3alMOHHASL JIOTUCTHYECKasi KOOpAMHAIMS,
cucTeMa KOHTPOJIIMHIa, HH(GOPMAllMOHHAS IOJIEPKKA.

BrusiHue 71OTMCTHYECKON AeATEeIhHOCTH Ha TOBBINICHHE YHEProdGeKTUBHOCTU Iernei
IIOCTaBOK.

3. Opranu3aunus cay:k0bl JOTHCTUKH HA NPeANPUSITHH.

OpranuzanvoHHbIE CTPYKTYPBI JIOTMCTHYECKHX cHcTeM. DyHKIHMH JOTMCTHYECKOTO
aJIMUHUCTpUpOBaHuA. [IpuHIMN HeHTpanu3auuu/AeUeHTpaIu3auud  1pu  (HOPMUPOBAHUU
JIOTMCTUYECKHUX OpPraHU3alMOHHBIX CTPYKTYp. [IpoGiiema obecrneueHust Mex(yHKIIMOHAIBHON
JOTHCTUYECKON  KOOpAWHAIMH. BuIpl OpraHuM3alMoOHHBIX CTPYKTYp H  00JacTe HX
VCIIOJIb30BaHUs: CPABHUTEIIbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB OPTaHU3ALIMOHHBIX CTPYKTYP
CIIy’)KO JIOTMCTUKH: JIMHEHHO-(DYHKUIMOHAJIbHBIX, JWBU3MOHAJIbHBIX, MAaTPUUYHBIX, MPOEKTHO-
(IpOLIECCHO-) OPUEHTUPOBAHHBIX. THUMOBbIE (YHKIMU MEHEIKepoB-IorucToB. OtpacieBbie
OCOOCHHOCTH NOJUTHKM  YIpaBICHHS IMEpCOHANA, OCYIIECTBISIOLIETO JIOTMCTUYECKUMN
MEHEKMEHT. MeToapl yrpaBieHHUs NepcoHalIoM. (DakTopbl MOBBILEHUS M PALUOHAIBHOIO
HCIIOJIB30BaHUs TPYIOBOTO OTEHIUAIA JIOTUCTUYECKON CUCTEMBI.

4. Cucrema cOaJaHCHPOBAHHBIX NMOKa3areJseil JorucTuku ¢pupmsel. KiroueBbie
noxkasareyu npoussoautebHoCcTH (KPI) mo gorucruxke ¢pupmel. Mogeb crpaTernyeckoi
npudbLIM. MeToabl u npuMepsl pacyera 0cHOBHbIX KPI ciy:k0 joructuku.

Crparernyeckuii miaH JIOTUCTHKH (GUPMBL: OCHOBHBIC pa3zeibl. [IpuMepsl IOTHCTHYECKUX
crpateruil. @okycupoBanue Ha OaylaHce «3aTpaThl/ypOBEHb OOCIYXHMBAHUS» MPHU pa3padboTKe
JIOTUCTHYECKON cTpateruu. Mopens crpaterndeckoil nmpuObuin. COalaHCUpOBaHHAs cUcTEMa
nokasareneil (CCII) noructuku Gupmbl: 1enu, 3a1auu, UepapXus MOCTPOEHUS, MEPCHEKTUBBI.
Cucrema KPI: cocras, criocoObl pacuera, ClI0XHOCTH omnpezaeneHus. [IpobieMsl yctaHOBIIEHUS
CTaH/IapTOB KPI JIOTUCTUKU Ha OCHOBE IPOLEAYPBI OEHYMAapKUHTA.
[TpoexTupoBaHue/pEUHKUHUPUHT  JIOTUCTHUYECKON ceTtu. MpeHTudukanus JOTUCTHUECKUX
O6usHec-nporeccoB. THUIBI OPraHU3ALMOHHBIX CTPYKTYP YIPABICHHS JOTUCTUKOW B KOMIAHMAX:
IpUMEpHI, TOCTOMHCTBA M HeNoCTaTku. [IpoOiema MOTHMBalMU NEpCcOHANa CAYX O JIOTHCTUKH.
Cxema ¥ 3a1auy npolecca KOHTPOJUIMHTA JJOTUCTHKH.

S. TakTHyeckoe U ONepaTHBHOE IVIAHUPOBAHUE B JIOTHCTHKE KAK HHCTPYMEHT
yIpaBJICHHS YJHEPropecypcocoepekeHneM.

TakTuyeckue M onepaTuBHbIE LIETU JIOTUCTUYECKOIO MeHekMeHTa (upmbl. PazpaboTka
TaKTHUYECKOTO M OnepatuBHOro IuiaHa. Cucrema IUIAaHOBBIX TNoKasaTened. IlmanmpoBanue
BBIMIOJTHEHUS] KIIIOUEBBIX W MOJEPKUBAIOLIUX JOrMCTHYeCKUX (QyHkuuil. KopmnopatusHbie
UH(POPMALIMOHHbIE CHUCTEMBl UM TPOTpPaMMHBIE CPEACTBA IMOAJEPKKU JIOTUCTHYECKOTO
IIaHUpOBaHUs.  VIHTErpupoBaHHOE  JIOTHCTHYECKOE  IUIAHMPOBAaHWE M OpraHu3amus
B3aUMOJICHCTBUSA CITY>KOBI JIOTHCTUKU C JAPYTMMHU MOJpPA3JeNeHUsIMH (PUPMBI. DTarbl U METOABI
IUTAHUPOBAHMS TAKTUYECKHUX U ONEPaTUBHBIX Mokaszaresneil. Onenka kayecTBa U 3 (HEKTUBHOCTH
IUTAHUPOBAHUS.

6. bBeHYMapKUHI B JIOTHCTHKE.

[Tonste u cymHOCTh OeHUMapkeTHWHra. YcrtaHoBieHue cranaaproB KPI um mpobiema
6enumapkunra. [lpouenypa Oenumapkunra B joructuke. OCHOBHbIE OTUYETHBIE (POPMBI OLIEHKHU
pE3yJIbTaTOB  JIOTUCTUYECKOW  JEATEJIBHOCTH  KOMIIAHMM. Y CTaHOBJIEHWE  CTAaHJApTOB
noructuuecknx KPI Ha ocHOBe ucrnosbp3oBanus OeHuMapkuHra. VHTErpupoBaHHas MO IEMH
MIOCTaBOK CHCTEMa YNpaBJICHUs TOBApHBIMHU 3amacamu. [IpoGiiema BeIOOpa MH(OpMAIIMOHHON
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MOAJICPKKHA JIOTUCTUKU. XapaKTEepUCTHUKAa Moayieil (KoHTypoB) «Jloructuka» Ha mnpumepax
3apyOeKHBIX U OTEUECTBEHHBIX KOPIOPATUBHBIX MHPOPMAIIMOHHBIX cucTeM. H(popMalinoHHbIe
CHUCTEMBbI MOJIJIEPKKU PUHATUS ONTUMHU3ALUOHHBIX PEIICHUH B JIOTUCTHUKE.
7. IlpoBeneHue IKCNEPTU3DI JIOTHCTUKU KOMIIAHUU — BHEIIHUH ay/JIuT.
3amaun U cxemMa KOHTPOJUIMHTA JIOTHCTUYECKOW NesATeNbHOCTH. AHamM3 3 dEeKTHBHOCTH
JIOTUCTUYECKOHN JIeATEIbHOCTH IO MOAPA3ACICHUSIM CIIYKObI JIOTHCTUKH Ha OCHOBE MPOBEICHUS
obcnenoBanusi. OcHOBHBIE (OPMBI ydeTa W KOHTPOJIS PE3YJIbTaTOB JIOTUCTHYCCKON
JIeATEeIbHOCTH KoMnaHuu. CrucTeMa MOHUTOPUHIA BBIITOJHEHUS JIOTUCTUYECKOTO IIaHa.
8. TumoBble MPOrpaMMbl U METOMKH MPOBEIEHHUS JTOTHCTHYECKOT0 ay/AUTA.
[IpoBOoNTh 3KCHEPTU3Bl U AyAUTA JIOTUCTUYECKOW JEATEIbHOCTH, NMPOTHO3MPOBAHUE U
ompejeNieHue IMOTPEOHOCTH KOMITAHWM B TIOBBIIICHUW KBATH(UKAIMU TEePCOHANIa CIYKObI
JIOTUCTHKH, ompenesneHne 3()(PeKTUBHBIX IMyTeH COBEpPIICHCTBOBAHUSA CTPYKTYpbl U Ou3Hec-
MPOLECCOB JIOTUCTUKHU.
9. Anaau3 3¢¢eKTHBHOCTH JOTHCTHYECKOIH 1esITeJTbHOCTH.

[Tokazarenu  noructuyeckor  AesArenbHOCTH. [IOHSATME  CUCTEMBI  MOKa3aTeseu.
TpeGoBanusi, MpenbsBIsSEMble K IOKa3aTeasiM B CHCTeME KOHTpOJUIMHTa. OCHOBHBIE THIIBI
cucreM nokazareneir. OcOOEHHOCTH JIOTHKO-/I€TYKTUBHBIX CUCTEM TOKa3aTeleH.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagem.

Bunel yue6HOI paboTh €AMHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konrakrhasi padora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
ITpaktuyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTeNnbHOE U3Y4YEHHUE pa3iesioB JUCIUILUIUHBI 17 59,8
KonTtakTHas camocrositenpHast pabora ’ 0,2
Bua xoHTpoas: 3aueT / 3K3aMeH - 3auer ¢
OLICHKOM

B 3auetHbix | B actpoHOM.

Bunsl yueOHoM paboThI €IMHUIIAX gacax
O01masi TPy/10eMKOCTh THCHHMIIJIMHBI 10 YYeOHOMY IJIaHY 3 81
KonraktHas patdora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 17 44,85
KonTakTHas camocrosiTennbHas paboTa ' 0,15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI KAHAJIN3 U CHHTE3 XUMHUKO-
TexHosioruueckux cucrem» (b1.B./[B.13.1)

1.I_Ie.]'lb AUCHUIVIMHBI - HpI/IO6pCTCHI/IC CTYACHTaMH TCOPCTUUYCCKUX 3HaHUU U
MPAKTUYCCKUX HAaBBIKOB B 00JacTH aHajJW3a W CHHTE3a CJIOKHBIX XHMHUKO-TEXHOJOTHYECKHX
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cucreM (XTC), ¢ nenpio perieHus 3a1a4 NOBBIILIEHUS PeCypcodHepreTudeckoit 3(h(HeKTuBHOCTH
MPEIPUATHIA U HKOJIOTUYECKO 6€30MacHOCTH He(PTEra30XMMHUECKOTO KOMILIEKCa.

2. B pe3yabrare wu3y4YeHMs JUCHUIUVIMHBI O0y4alIIMiici MO mporpamme
0akaJjiaBpuaTa J0JIKeH:

oBJajeTh ciaeayomumu npodeccuonaibubiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJOTHUYECKHHM MpPOIECC KaK OOBEKT YIpaBICHUS
(1K - 9);

-TOTOBHOCTBHIO ~ M3y4aTh  HAYYHO-TEXHHUYECKYI0  HMH(OpMAIMIO,  aHAIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienopanuii (I1K-13);

-CIIOCOOHOCTBIO MPUMEHATH COBPEMEHHBIE METOJbl MCCIEIOBAHUS TEXHOJIOTHYECKHX
MpOLIECCOB U TPUPOJHBIX Cpell, UCIOJIb30BaTh KOMIIBIOTEpPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

3HaTh:

— OCHOBHBIE TOHATHS TEOPUU MATEMATUYECKOIO MOJEIUPOBAHMS, aHAIM3a U CHUHTE3a
ONTHMAJIBHBIX XUMHUKO-TeXHOOoTHnYeckux cucteM (XTC);

— IPUHIMIBI MATEMATHYECKOTO MOJEIMPOBAHMS U aHaIU3a CIOKHBIX XTC;

— CYIIHOCTh OCHOBHBIX CBOMCTB U Xapaktepuctuk XTC (HamexHoCTH, 0€30TKAa3HOCTH U
PEMOHTOIIPUTOTHOCTH, paboTocrnocoOHOCTH, 0e30MacHOCTH, YyBCTBUTEIBHOCTH,
MOMEXO03AIIUIIEHHOCTH, YCTONYMBOCTH, YIIPaBIsSIEMOCTH, IMEPKEHTHOCTH);

— KJaccu(UKaIuio, OOy TOCTAHOBKY U MIPUHITUIIBI PEILICHUSI OCHOBHBIX 3aa4u aHalIu3a
XTC;

—  KJaccu(UKaIuio HCXOJIHBIX 3a/1a4 CUHTE3a (130) ONTUMAJIbHBIX
pecypcosneprocoeperatomux XTC  (comepxkaTenbHble IMOCTAaHOBKH 33Jlad  CTPYKTYPHO-
napaMeTpuuecKkoro u crpykrypHoro cunteza XTC);

— KimaccuUKaMio W OONIYyI XapaKTePUCTUKY MPUHIIUIIOB CHUHTE3a ONTHUMAIBHBIX
pecypcosHeprocOeperaronmx XTC (1eKOMMO3UIIMOHHO-TIOMCKOBOT O, 3BPUCTUYECKO-
JIEKOMITO3UIIMOHHOT0, SBOJIIOIIMOHHOTO U MHTETPATbHO-TUIIOTETUYECKOTO;

— Omepaluu YIopsiAOYEHHOIO OrPAaHMYEHHOI'O IIOMCKAa PELIEHUH HCXOAHBIX 3a]1a4y
cuHTe3a pecypcosneprocoeperaromux XTC Ha nepeBe BApUaHTOB PELIEHUI C UCIOJIb30BaHUEM
UJeN NePCIEeKTUBHO-OTCEKAOIIEH JEKOMITO3UIIMN U METOJa «BETBEU U IPAHUID;

— JIEKOMITO3UIIMOHHBIE METO/bl CHHTE3a pecypcoaneprocoeperaromux XTC, koTopsie
MO3BOJISIIOT  MPOEKTUPOBATh TEXHOJIOTMUECKHE CXEMbl BBICOKOHAJIEKHBIX HKOJIOTHYECKU
0e30MacHbIX MPOU3BOJICTB C ONTHUMAIBHBIMUA YACIBHBIMU PACXOJIAMU CHIPbsI, TOTIJIMBA, YHEPTUU
Y KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Ymers:

— paboTaTh B KadecTBE IMOJb30BaTeNlsl MEPCOHATHLHOTO KOMIBIOTEPA, MCIOIb30BATh
MaTeMaTUYEeCKHE MaKeThl 00IIero Ha3HaueHUs VISl pellieHus 3a1a4 aHanu3a u cunre3a XTC;

— COCTaBJIATh CHCTEMbI YpaBHEHHI MaTepHalbHO-TEIIOBBIX OanaHcoB cioxHBIX XTC u
BBISIBJIATH TEXHOJIOTMYECKYIO M MAaTEMAaTHYECKYIO KOPPEKTHOCTh TOCTAHOBKHM YKA3aHHOW 3a/1a4u;

— cTpouTh Tononorndyeckue moaenu XTC (MOTOKOBbIE, CUTHAIbHBIE U MH(GOPMAIIMOHHBIE
rpadpr);

— MPOBOJIUTH aHANIU3 TEXHOJIOTMUYECKUX PEXUMOB (QyHKIIMOHUpOBaHUS cloKHBIX XTC ¢
1EJIBIO BBISIBIICHHS M YyCTPAHEHUSI HCTOYHUKOB MOTEPh CHIPHS, TOIUIMBA U DYHEPTUU B CUCTEME JIJIst
pa3paboTKu HaydHO OOOCHOBAHHBIX TEXHOJOTUYECKUX U MHKEHEPHO-TEXHUYECKUX PEUICHHUH 10
MOBBIMICHUIO d(PPEKTUBHOCTH XUMHUYECKHUX MPOU3BOJCTB C MPUMEHEHHUEM Pa3JIMYHBIX KJIACCOB
Tonojorunueckux moxaeien XTC;

— pa3pabaTpiBaTh HAYYHO OOOCHOBaHHBIE ATbTEPHATUBHBIC BAPUAHTHI TEXHOJIOTHYECKOM
cxembl XTC;

— COCTaBJISITh CUCTEMBI YPaBHEHUN MaTEepUATHHO-TOIIMBHOTO Oaanca cioxHbIXx X TC

— BBISIBJISITh U QHAIM3UPOBATh IMPUYUH MOTEPh ChIPbsl, MAaT€PUAIbHBIX U TOIUIMBHO-
OPHEPTeTUYECKNX PECypCcOB Ha JICHCTBYIONIMX IMPOU3BOJCTBAX HE(TEra30XUMHUUYECKOTO
komruiekca (HI'XK)
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— TUIAHUpPOBaThb W  TPOBOAUTH  OOCJIemOBaHHE SHEPropecypcodPPeKTUBHOCTH
nerctByromux npousBoactse HI' XK.

Baaners:

— METOJIOJIOTHEH CHCTEMHOT'0 NoaxoJa K ucciaenoBanuio XTC;

— IPUHIUIIAMU pa3padOTKH MaTeMaTHYEeCKUX MoJelneil (B TOM YHCIe TOMOJOTHYECKHUX,
niu rpadoB) cnoxHbIX XTC;

— Ttonojiornyeckumu Mmerogamu aHanmuza XTC ¢ HUCHOIB30BaHUEM MaTepHalIbHO-
MOTOKOBBIX U MapaMeTPUUYECKUX MMOTOKOBBIX IpadoB;

—/1€KOMIIO3ULIMOHHO-3BPUCTUYECKUMHU METOJaMH CHHTE3a YHEPTrOpecypco-cOeperaronmx
XTC;

—METOoJaMuU aHaJIn3a 3¢ heKTUBHOCTH (YHKIMOHUPOBAHUS XUMHUUYECKHUX,
HEe(PTEXUMUYECKUX U OMOXUMHYECKHUX TIPOU3BOJICTB.

3 Kparkoe coaep:kanue IuCUMIIUHBI.

Beenenue. OCHOBHBIE TIOHATHS MAaTEMATUYECKOTO MOJEIMPOBAHUS, aHAJIU3a U CUHTE3a
xuMuKo-TexHonorudecknx cucrem (XTC). OO6mas xapakrtepuctuka XTC kak 0OBEKTOB
uccienoBanust u npoektupoBaHus. Knaccuduxanuu tunoB XTC. Tumbl TEXHOIOTMYECKHX
ceazeil B XTC. HemnpepbiBHbBIE, HENPEepbIBHO-IUKINYECKHE, HENPEPHIBHO-NEPUOAUUECKUE U
nepuoanueckue XTC. Bunet kputepueB s¢dextuBnoctn XTC. Kparkas xapakrepucTHka
ocHoBHBIX cBoMcTB XTC. Knaccudukarus moneneit XTC.

Moayas 1. [IpyHIUNIBI MATEMATHYECKOT0 MoeaupoBanns u aHaau3a XTC

1.1. IpuHIMNBI MaTeMATHYeCKOro MoAeaupoBanus u anaauza XTC.

OO0mmit BUI oniepaTopHO-CUMBOJIMYECKON MateMatnueckoir mojenu X TC. [ToctanoBka 1
OpUHLMIBI penieHus 3anad aHanu3a XTC. 3agaun aHanu3a TexHuueckux pexumoB XTC kax
3aJa4uM pacuera MaTepuaibHO-TerIoBbiX OanancoB XTC. Omnpenenenue crenenu cBodoast XTC.
bnouynas MeroaMkKa COCTaBJIEHUS CHUCTEM YPAaBHEHHMM MaTepuaibHO-TOIUIMBHBIX OajlaHCOB
cinoxHubix cucteM XTC. Kparkas xapakTepUCTHKa BBIYMCIUTENbHBIX METOJOB U aJrOPUTMOB
pelIeHUsT MHOTOMEPHBIX Pa3peXKEHHBIX CHCTEM YPaBHEHUN MaTepHalIbHO-TUIIOBBIX OajaHCOB
cnoxubix XTC

1.2. IlpuHUMOBI MOCTPOEHHS W NMPHUMEHEHHs TOMOJIOTHYecKHX Mojeneii (rpagos)
XTC.

Knaccudukanmss n HazHauenue Ttomnonorudeckux mogeneit XTC, mpumeHseMbIX it
pelIeHus 3a7ad MaTeMaTUYECKOr0 MOJEIMPOBAHUsA, aHanu3a ontumusanuu u cuHTeza XTC.
Knaccugpukanus tononornyeckux wmoneneit (rpagos) XTC. OOmas xapakrepucTuka u
METOAMKAa  IOCTpOEHus  Tomojormueckux  moxened  (rpago) XTC.  IloTokoBele,
MH(OPMALlMOHHO-TIOTOKOBbIE M curHaibHble rpadppr  XTC. MeTtoguka npuMeHEHUus
Tornosiornyeckux mozenei (rpagos) XTC mis pemieHus MpakKTUYECKUX 3334 aHaIM3a U CUHTE3a
pecypcosneprocoeperatomux XTC.

1.3. Tonosiornueckue Meroabl W aaroputvmbl aHaiauza XTC ¢ npumeHeHueM
NMOTOKOBBIX U CUTHAJILHBIX Tpag)oB

ANTOpUTM  LUKJIMYECKOTO MOTOKOBOrO Tpada COCTaBICHUS CHCTEM YypaBHEHUH
MaTepHaIbHO-TEIJIOBBIX OaianCcoB clokHBIX X TC.

1.4. Tonmosiornyeckue AJrOpUTMbl ONTHMH3ALMHU CTPATerHd AHAJIU3A CJIOKHBIX
XTC ¢ npuMeHeHreM HH(POPMALIMOHHBIX IOTOKOBBIX Ipagos.

Mertoapl pemeHust curHanbHbIX rpadoB XTC. VYHuBepcanbHas TONOJOTHYECKAs
dbopmyna mis permerus: curHarbHBIX TpadoB XTC.

Mopayas 2. OnTuMajbHbIe pecypcodHeprocoeperalommue XHMHKO-TEXHOJIOTHYECKHE
CHCTEMBI

2.1. IlpuHUUNBI CHHTE32a ONTHMAJBHBIX PecypcodHeprocéeperalmux XHMHKO-
TeXHOJIOTHYEeCKUX CHCTEM.

3amauya CcHHTE3a ONTHUMAaJbHBIX pecypcosHeprocoeperatomux XTC (P-XTC) xak
MaTeMaTuyecku HedopMain3oBaHHas 3ajJaya XUMUYeckod TexHonoruu. Krnaccudukanus
COJIepKATENbHBIX ~ MCXOJIHBIX  HMHXKEHEpHO-TEXHOJOrmueckux  3amad  cuHresa (M3C)
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pecypcosneprocoeperatonmx XTC. CuctemMHbplii aHaIU3 OCHOBHBIX (DU3MKO-XUMHUYECKUX U
MHXEHEPHO-TEXHOJOTHYECKUX MPEANOChUIOK U orpanndeHuit npu pemenun M3C.

Knaccudukanus u o0mias xapakTepucTHKa MPUHIMIIOB CUHTE3a onTuManbHbIXx P-XTC:
JEKOMIIO3UIIIOHHO-TIOMCKOBOTO, 3BPUCTUYECKO-IEKOMITO3UIIMOHHOTO, MHTETpaJIbHO-
TUTIOTETUYECKOTO (AJITOPUTMUUYECKOT0) U ABOJIFOLIMOHHOTO.

[Tonsitue rpannuHoi 3agaun cuHTe3a ontuMainbHO P-XTC. CrpaTterust nepcneKTUBHO-
oTceKaroled Jexomno3unuu MHoxectBa pemenuid W3C. Omnepanum  ynopsiio4€HHOTO
OTPAaHMYEHHOTO IIOMCKAa pelleHu ucxonHbix 3anad cuHre3a P-XTC ¢ ucnonb3zoBaHueM
JIEPEBBEB BAPUAHTOB PELICHHUI.

2.2, JexoMmo3uIHOHHBbIE MeTO/bI CHHTE3a ONTHMAJIBHBIX
pecypcodHeprocoeperaommx XuMHKO-TEXHOJIOTHYECKHUX CHCTEM.

OO6mas xapakTepuCcTUKa U CYITHOCTh MHOTOCTaJUHHOTO 3BPUCTHUYECKO-3BOIIOLNOHHOTO
METOJIa CUHTE3a HEOJIHOPOJHBIX pecypcodneprocoeperatomux XTC. Mogenu mpeacraBieHus
3HAHUW B XMMHMYECKOM TEXHOJOTMH Uil reHepanuu cMmbicioBbix pemieHuid M3C. Ilpouenyps
reHEepalyd CMBICJIOBBIX pEIIEHUH 3ajJad CHUHTE3a ONTUMaJbHBIX HeoaHopoaHbix XTC ¢
UCIIOJIb30BAaHUEM JIEPEBHEB BAPUAHTOB pEIIEHUN, MoOJeNel TMpeACTaBICHUS 3HaHUM U
Tomnojoruieckux monenei (rpagos) XTC.

OO6mas xapakTepucTHKa UCXOMHBIX 3a1a4 cuHTe3a (M3C) onTumanbHbIX OJHOPOIHBIX P-
XTC: pekynepatuBHbIX TemioooMeHHbIX cucteM (P-TC) u pecypcosHeprocoeperaromumx cucTem
pektudukanuu (P-CP) MHOrokoMmnoHeHTHbIX cmeceld. [loHsSTHE HBPUCTUYECKUX MPaBHI U
rpannyHbIxX 3a1a4 cunresa (I'3C) P-TC u P-CP.

[TocranoBka M3C oONTUMaIbHBIX PEKYNEPATUBHBIX PECYpPCOIHEProcOEperaronmx
TEIJI000MEHHBIX cucTeM. CUCTEMHBIN aHaJIM3 OCHOBHBIX (DU3HKO-XMMHYECKUX M HHKEHEPHO-
TEXHOJIOTHYECKHUX MPEINOChUIOK M OrPAaHUYEHHUN IMPHU TeHepalHuHu CMBICIOBBIX pemeHuit U3C
ONTHMAJBHBIX TEIUIOOOMEHHBIX cucteM. Kiaccudukamus w  oOmas xapakTepUCTHKA
JEKOMIIO3UIIMOHHBIX METOJIOB CHUHTE3a P-TC: IPaHUYHO-AEKOMITIO3UIIMOHHOTO,
JIEKOMITO3UIITMOHHO-IBPUCTUYECKOTO U TOMOJOTHYecKOoro. CyIIHOCTh W OCHOBHBIE JTarlbl
TPaHUYHO-AEKOMITIO3UIIMOHHOTO METOJa  CHHTE3a  ONTHUMAIbHBIX  PEKyNepaTHUBHBIX
TEIJIO00OMEHHBIX CUCTEM.

[TocranoBka M3C onTHUMalbHBIX PECypCOIHEProcOEperarmux CUCTEM PEeKTU(DUKALINN
MHOTOKOMIIOHEHTHBIX ~cMmecell. CHCTeMHBIH aHalu3 OCHOBHBIX (DU3UKO-XUMUYECKUX U
WHKEHEPHO-TEXHOJIOTMYECKUX MPEANOCHIIOK, HCIOJb3yeMble IpPH TMOUCKE PEIICHUH 3aaad
CUHTE3a ONTUMAJIbHBIX ALUKINYECKUX cucteM pektuduxanuu (ACP).

Knaccudpukanus u oOmas XapakTepuUCTUKa EKOMIO3UIIMOHHBIX METOJIOB CHHTE3a
onTUMaibHBIX  amukianyeckux — CP: (ACP)  nexOMITO3MIIMOHHO-TOTIOJIOTUYECKOTO U
JIEKOMITO3UIIMOHHO-?BPUCTUYECKOTO. CyYIIHOCTh M OCHOBHBIE J3Tambl JIEKOMIO3ULIHMOHHO-
TOTIOJIOTHYECKOTO METO/1a CHHTE3a onTuManbHbiX ACP.

4. O0beM y4eOHOH JUCHUIIMHBI

Buy yueOnoit paboThl B 3aueTHBIX enqunnnax | B akameMm. gacax
O01mas Tpy10eMKOCTb THCHUIIHHBI 4 144
Konrakthas patora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3arstus (I13) 0,9 32
CamocrositesibHas padora (CP): 1,2 44
Buja uTOoroBoro KOHTpoOJIsi: IK3aMeH 36
[TonroToBKa K dK3aMeHY 1,0 35.6
KonTakTHas arrecramus 0.4
Bun yuebHol paboThl ‘ B 3aueTHBIX equHHIIAX ‘ B acTpoH. yacax ‘
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O01asi TPY10€eMKOCTh M CHUTITHHBI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[Ipaktuueckue 3austus (I113) 0,9 24
CamocrositesibHas padora (CP): 12 33
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 27
ITonroToBKa K 3K3aMEHY 1,0 26.7
KonTaktHas arrecramus 0.3

AHHOTaus padoyeil NPOrpaMmal JUCHUIIMHBI «CHHTE3 ONTUMAJIBHBIX CHCTEM
pasaejieHust XumMudeckux npeanpustuii» (b1.B.J1B.13.2)

1. eap AMCHMIVIMHBI — TpuoOpeTeHHe OOYyYarOIIMMHUCS TEOPETUYECKHX 3HAHUN H
MPAKTUYECKUX HAaBBIKOB B 00JacTH CHHTE3a ONTHUMAJIbHBIX OJHOPOJHBIX XHMHKO-
TEXHOJOTMYECKUX  CHCTEM  Da3/eleHUs] MHOIOKOMIIOHEHTHBIX  CMECeM  XHMMHYECKHUX
NPEINPUATHIA, C LIETBI0 PEIICHUs 3334 MOBBIIIECHUS PecypcodHepreTuueckoil 3¢(HeKTUBHOCTH
HNPEINPUATHI XMMHUYECKOI0 KOMIUIEKCA.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMiCA 1O MporpamMmme
O0akajiaBpuaTa J0JI/KeH:

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

- CHOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTMYECKUM IPOLECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

-TOTOBHOCTBIO ~ M3y4aTh  HAyYHO-TEXHHUYECKYI0  MH(POPMALMIO,  aHAIU3UPOBAThH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

-CIIOCOOHOCTBbIO IPUMEHSATH COBPEMEHHBIE METOJIbl MCCIEAOBAHUS TEXHOJOTHYECKUX
MPOLIECCOB U MPUPOJHBIX Cpel, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienoBarebekoit padore (I1K-14);

3namey:

— KJaccuukamo HCXOJIHBIX 3a1a4 CUHTE3a (130) ONTUMAaJIbHBIX
pecypcoaneprosppextuBHpix  XTC (comepkaTenbHble IOCTAHOBKM 3a/ad  CTPYKTYPHO-
napaMeTpuyuecKkoro u crpykrypHoro cunreza XTC);

— OllepalMy YHOPSAOYEHHOIO OrPaHMYEHHOrO IIOMCKAa pEIIEHUH MCXOIHBIX 3a]ad
cuHTe3a pecypcosHeprodpdextuBHbx XTC Ha AepeBe BapuaHTOB PEIICHUN C MCIOJIb30BaHUEM
UJEH NEePCIEKTUBHO-0TCEKAIOIIEH JEKOMIIO3UIIMY U METO/IA «BETBEU U TPaHULD;

— IEKOMITO3UIIMOHHBIE METOJIbl CHHTe3a 3HepropecypcodpdexktuBHbix XTC, KoTOphIE
MO3BOJIAIOT IIPOEKTUPOBAaTh TEXHOJOTMYECKHE CXEMBl BBICOKOHAJEKHBIX IKOJOTHYECKU
0€30MacHbIX MPOU3BOJCTB C ONTUMAJIbHBIMH YAEIbHBIMH PAaCcXOJaMH ChIpbs, TOIJINBA, SHEPTUU
Y KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Ymemos:

— IPUMEHATh TPUHIUIBI CHHTE3a ONTHUMANbHBIX 3HepropecypcodddexktuBHbix XTC
(1eKOMIIO3UIITMOHHO-TIOUCKOBOT0,  3BPUCTUYECKO-IEKOMIIO3UIIMOHHOTO, ABOJIIOLIMOHHOTO U
WHTETPAILHO-TUTIOTETUYECKOT0) TPHU pa3paboTKe HAyYHO OOOCHOBAHHBIX AalbTEPHATHUBHBIX
BapUAHTOB Hepropecypcodh(PEeKTUBHBIX TEXHOJOTHUECKUX CXeM OJHOpOoIHbIX XTC — cucrem
pa3iesieHnss MHOTOKOMIIOHEHTHBIX CMECEH;

— MPOBOJIUTh aHAJIU3 TEXHOJIOTMUYECKUX peXUMOB ¢yHKIMoHUpoBaHus XTC ¢ 1emnbio
BBISIBJICHUS M YCTPAaHEHUsI MCTOYHHKOB IOTEPh ChIPhS, TOIUIMBA U DHEPTrUUM B CHUCTEME s
pa3paboTKu HayyHO OOOCHOBAHHBIX TEXHOJOTHYECKUX U MH)KEHEPHO-TEXHUYECKUX PELIeHHUH 1O
HOBBIIIEHUIO Y(PPEKTUBHOCTH XUMHUYECKUX MPOU3BOJCTB C IMPUMEHEHHEM DPA3IUYHBIX KIACCOB
Tonoyiornueckux moaeie XTC;
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— BBISIBJISITh U AHAJTU3UPOBATH MPUYUHBI MOTEPHh CHIPhS, MATEPUAIBbHBIX U TOILIMBHO-
SHEPreTUYECKUX PECYPCOB Ha JEHCTBYIOLIIUX XUMUYECKUX ITPOU3BOJCTBAX;

Bnaoemuv:

— METOJIOJIOTUEN CHCTEMHOrO IMOAXOJa K PEHICHUI0 337a4 CUHTE3a ONTHUMAJIbHBIX
sHepropecypcodppextuBHbIX XTC;

— I€KOMIIO3ULIUOHHO-TOINOJIOTHYECKUMHU u JIEKOMITO3UIIMOHHO-IBPUCTUYECKUMHU
METOJaMHU CHHTE3a CHCTEM PEKTHU(HUKAIIMA MHOTOKOMIIOHEHTHBIX CMeCeii;

— Metofamu aHanu3a 3pdextuBHocTH pyHkunonupoBanus XTC.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

Mooyns 1. Ocnosnvie nonamus meopuu ananusa u cunmesa XTC.

XHUMHUYECKOE MPOU3BOJICTBO — CIIOKHAs XMMMKO-TEXHOJIOTMYECKas cucTemMa. AHalIu3 U
cuHte3 XTC kak Mo3HaBaTeNbHbIE M MHKEHEPHO-TEXHUYECKHUE oOmepanuu. Buabl TUIOBBIX
texHosiornueckux omneparopoB XTC. Tumbl TexHoiiormueckux caszed B crpykrype XTC:
[10CJIEqOBATEIbHAS [10CJIENOBATEIBHO-00BOJHAS (Gaiimac); napajuiesbHas,
NPOTHBOHANpABJIEHHAs; OOpaTHas (pEeUUKIMYEecKas) MO pacxoJy BelIecTBa, oOpaTHas IO
pacxojy dHepruu; Hepro-TpanchopmalnoHHasl.

Texnonoruueckast Tonosorust XTC. OTobpakenue TexHonmorunueckoit Tononoruu XTC ¢
HCIOJIb30BAaHUEM TEXHOJIOTUYECKUX, CTPYKTYPHBIX, OMEPATOPHBIX M (PYHKIIMOHAIBHBIX CXEM.
Knaccudukanus XTC mo 0COOEHHOCTAM TEXHOJIOTUYCCKONM TOIOJIOTHH: — 10 BUAAM DJIEMEHTOB
(TEXHOJIOTUYECKHUX OMEepaTopoB), BXOAAMMX B CTPYKTYpy XTC (HEOTHOPOIHBIE U OJHOPOIHBIE
XTC); — no TunaM TEXHOJIOTMYECKHUX CBs3el (OJHOHANpPABICHHBIE U BCTPEYHOHAIIPABIICHHBIE,
WA KOHTYpHBIE).

Knaccudukanuss mozmeneit m moustue wunentupukanmu XTC. Krnaccuduxamms u
HazHayeHne Tomojioruueckux wmogaeneir XTC. IlorokxoBwsie rpader XTC (MmarepuanbHble,
TEIUIOBbIE U MapaMETPUUYECKUE) U UX NMPUMEHEHHE B TEOPUM aHAJIM3a U CHUHTE3a ONTHUMAaJIbHBIX
sHepropecypcodpdextuBupix XTC (3PD-XTC).

XapakTepucTUKa XHUMHKO-TEXHOJOTMYECKONH CHCTEMbl Kak OOBEKTa MCCIIEOBAHMUS.
OnepaTopHo-cumBonnueckass marematudeckas mozaeinb XTC. Cocrossaue XTC. IIpoctpancTBo
cocrosiHuil XTC.

Kpurepun  s¢pdextuBHoct OPI-XTC. Ilonarue  pecypcoddppekTUBHOCTH U
K03 (PEKTUBHOCTH. Kparkas XapaKTepUCTUKA Croco0oB u MIPUEMOB
pecypcaneproocoepexenus. [lonsTue ManooTxoHbIX U pecypcocoeperatronmx XTC.

Mooyns 2. IlIpunyunst cunmesa onmumanvHovix Inepeopecypco’pgpexmusnvix XTC.

[TocranoBka ucxoanbix 3amau cuHte3a (M3C) ontumanbhbix DOPD-XTC. IlpuHuuUme!
cuHTe3a ontuMaibHeix OPD-XTC —  1eKOMHO3MIIMOHHO-TIOMCKOBBIA,  ABPUCTUYECKO-
JEKOMIIO3ULIMOHHBIA, HMHTErpalbHO-TUIIOTETUYECKUA M 3BOJIOLUOHHBIN. 3ajada CHUHTE3a
ontuManbHelx OPC-XTC kak MaremaTnuecku Hedopmaln30BaHHAas 3ajadya XUMUYECKOU
texHosoruu. Knaccudukanus coaepixaTelIbHbIX HCXOJHBIX HHXEHEPHO-TEXHOJIOTHYECKHX 3a/1a4
cunteza OPD-XTC. CucrteMHbIl aHaiIW3 OCHOBHBIX (PU3UKO-XMUMUYECKUX U HHIKEHEPHO-
TEXHOJIOTMYECKHUX IPEANOCHUIOK U orpaHnueHuil npu pemennn NU3C.

Mooyne 3. /lekomnozuyuonnvie memoovl CUHme3a IHeP2opecypcoIhheKmueHblx
XTC.

OO0miast xapakTepucThka UCXOAHbIX 3anad cuHTe3a (M3C) onTuManbHBIX OJHOPOIHBIX
OPO3-XTC: pexynepatuBHbix OPD TemmooOMeHHBIX cucteM U DPD cuctem paszaencHus
MHOTOKOMIOHEHTHBIX cMmecei. [loctaHoBka ucxomubix 3anad cuHre3a (M3C) onTumanibHBIX
OJIHOPOJHBIX CUCTEM pa3/I€JCHHUsI MHOTOKOMIIOHEHTHBIX CMECEH.

JIeKOMIO3UIIMOHHBIE METOAbl CHHTE3a ONTHUMAJIBHBIX 3HEpPropecypcodPpeKTuBHbIX
OJIHOPOAHBIX XUMHKO-TEXHOJOTMYECKHX cuUcTeM. lloHATHEe TrpaHWMYHON 3ajauyn CHUHTE3a
ontuMmaiibHON DPJD-XTC. [lepeBo mekommnosuimu M3C D03-XTC u aepeBO AEKOMMIO3UIIMHU
MHokecTB pemenuit U3C OPO-XTC.

Crpaterusi mepcrneKTUBHO-OTCEKAIOIeW eKOMIO3UIMK MHoXxecTBa pemtennit M3C.
[IpuMeHeHHEe METONIOB YMOPSJIOYECHHOTO OTrPaHMYEHHOTO Iepedopa Ha JepeBe BapHaHTOB
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pemwenuii (JABP) mpu mnoucke oOnNTUMalbHBIX BapHAHTOB CHHTE3a TEXHOJIOTMYECKHX CXEM
ONTUMAIBHBIX 3HepropecypcodddextuBHbIx ogHOpoAHBIX XTC. MeTonm «BeTBel W TpaHHID.
Crpareruu BetBiienus Ha JIBP: BosnHOBas, myueBasi, iyde-BOJHOBASI.

Mooynb 4. Memoosl cunme3a OonMUMANBLHBIX IHEPZOPeCcyPCcoIPPhekmusnvix cucmem
PeKmuukayuu MHO20KOMNOHEHMHBIX cCMecell.

[TocranoBka M3C onTtumanbHBIX 3HEpropecypcodPeKTUBHBIX CHUCTEM peKTU(UKAINH
MHOTOKOMIIOHEHTHBIX cMeceil. CHCTEeMHBI aHaJu3 OCHOBHBIX (DM3UKO-XHMHUYECKUX U
WHXEHEPHO-TEXHOJIOTMYECKUX TPEANOCHIIOK, HCIOJIb3YEMbIX IPU IOMCKE PELIEHUH 3a1ad
CHHTE3a ONITUMAJIbHBIX alUKIMYECKUX cucteM pektudukammu (ACP).

Knaccudpukanus u oOmas XapakTepUCTUKA JIEKOMIIO3UIIMOHHBIX METOJO0B CHUHTE3a
ONTUMAIIBHBIX  alMKIN4ecKux  cucteM  pektudpukammu  (ACP):  mekomMmo3unmoHHO-
TOIOJIOTMYECKOT0 M JE€KOMIIO3UIIMOHHO-?BPUCTUYECKOTO. CyHNIHOCTH M OCHOBHBIE 3Tallbl
JIEKOMIIO3UIIMOHHO-TOIOJIOTMYECKOI0 METO1a CUHTE3a onTUMabHbIX ACP.

[lonsitue »sBpucTHdeckux mpaBuwil (3BpUCTUK). CyIIHOCTH M OCHOBHBIE JTarbl
JEKOMIIO3ULIMOHHO-3BPUCTHUUECKOT0 METOa CHHTEe3a onTUMalbHbIX ACP.

DOBpPUCTUYECKO-TEPMOIMHAMUYECKUI METOJ CHHTE3a JSHepropecypcodp@exTuBHBIX
CHCTEM peKTU(HUKAIMH MHOTOKOMIIOHEHTHBIX CMECEH CO CBSI3aHHBIMHU TEIUIOBBIMU TTOTOKAMH.

4. O0beM y4eOHOM JUCHUIIMHBI

Bun yae6HO# paboThI B 3auernsIx equHunax | B akagewm. wacax
OO0u1asi TPy10€eMKOCTb TMCUMILIUHBI 4 144
KonrakTHas pa6ora (KP): 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktnueckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Buj uTOroBoro KOHTpoOJIsi: 3K3aMeH 36
IloaroToBka K 3K3aMeHy 1,0 35.6
KoHnrtakTHas aTTecranus 0.4
Bun yue6HOM paboTh B 3auernbix equaunax | B acTpoH. yacax

O01mas TPy10€eMKOCTb M CHUIIITHHBI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
ITpakTnueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
Buj uToroBoro KOHTpoOJIsi: IK3aMeH 27
IToaroToBKa K 3K3aMeHy 1,0 26.7
KonTakTHas arrecranus 0.3

AHHOTAaIUs padoyeil MPorpaMMbl IMCHUIIMHBI «YIPaBJIeHUE HENIMH MOCTABOK
HepropecypcodppekTHBHBIX XUMHYecKux npexnpustuii» (b1.B./]1B.14.1)

1. Heap aucummimHbl - GOPMUPOBAHNE KOHIIETITYaJIbHOTO MBIIIJIEHHS IO MpodieMam
yIpaBJIeHUS] LEMsIMH TOCTaBOK JHEPropecypcodP@PeKTUBHBIX XUMHUYECKHX IPeIIpUsiTHIH,
pa3BUTHE YMEHUN M MPAKTUYECKHX HABBIKOB MPHUHATHS S()(EKTUBHBIX YHpaBICHUYECKHX
pELICHUH IIPU OPraHU3aLUU LENed TOCTABOK XUMUYECKUX IPEIIPUATUI.

2. B pe3yabrare wu3y4eHMs [AUCHUILIMHBI oOy4yamwuuiics 10 mnporpaMmme
0akajaBpHUaTa q0JIKEH:

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMu:
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- TOTOBHOCTHIO HW3ydaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIN3UPOBAThH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (ITK-13);

- CHOCO6HOCTBIO NPpUMCHATH COBPCMCHHBLIC MCTOAbI HMCCIICAOBAHUA TCXHOJIOTHYCCKUX
IpPOIECCOB W MPHUPOJHBIX CPEM, HCIOJIb30BaTh KOMITBIOTEPHBIC CPEICTBA B HAYYHO-
uccienoBareiabckoit padore (I1K-14);

3HATH:

- KJIaCCU(PHMKAIMIO U OOIIYI0 XapaKTEPUCTHKY OCHOBHBIX CTPATETHid YIPABJICHUS LETSAMH
MOCTAaBOK XUMHUYECKUX TPEATPUITHIA;

- MNPUHIMUIBI ¥ METOJbl Pa3pabOTKU HSHEPropecypcocOEperaonmx 3KOJIOTHICCKU
0€30IaCHBIX, MU «3EJICHBIX», IIeTIel TTOCTABOK XMMUYCCKHUX PSP TUH;

- CYIIIHOCTH CIIOCOOOB O0ECTICUeHUsI IHEPTOPECYPCOCOCPEKEHHS B IETISIX TTOCTABOK;

- CYIIHOCTb METOJIOJIOTMM  yIPaBICHHWsS OTHONICHHSMH B IIEMAX  IOCTaBOK
sHEpropecypcocOeperaronmx XuMHIECKUX MPEANPUITHIA;

- CYIIHOCTh METOJIOB pa3pabOTKH MPSMBIX U OOPATHBIX IENEH MOCTABOK XMMHUYECKUX
PEANPUITHM;

- CIIOCOOBI 00ECIICYCHUST U TIOBBIIICHUS] YKOJOTHYECKON 0E30MacCHOCTH IIeTieii TTOCTaBOK
XUMHYCCKUX IMPOU3BOACTB,

- O0IIYI0 XapaKTePUCTUKY CHCTEM KOMITBIOTEPHOTO aHaJKM3a YHEPTrO3KOAIPPEKTUBHOCTH
OM3HEC-TIPOIIECCOB B IEMAX MOCTABOK SHEPrOPECYpCOCOSPETAIONINX XUMUIECKUX MTPEIIPUSTHIHA.

yMeThb:

- IMPHUMCHATH CTpaTeruun JIOTUCTHUYCCKOI'O YIIPpAaBJICHUA OCIsIMn IIOCTaBOK
JHEPropecypcocOeperarIx XUMUIECKUX MTPEIIPUSITHIA,

- BBIOMpaTh SKOHOMHYECKH 3(P(PEKTHBHBIE METOABI YIPABICHUS LEMSAMH MOCTABOK
JHEPropecypcocOeperarIx XUMUIECKUX MTPEIIPUSITHIA,

- BI)I6I/IpaTI> palrOHAJIBHBIX IMOCTABHIMKOB JIOTUCTHUYCCKUX YCIYI' B HH Ha OCHOBC
UCIIOJIb30BaHUS BHEITHUX PECYPCOB («ayTCOPCHUHTY);

- bopmynHupoBaTh ITIOCTaHOBKY 3a1a4 ONTHUMH3ALUH IOKa3aTeneu
sHepropecypco3(eKTUBHOCTH IeNed IMOCTaBOK MPUMEHSIEMON MNPOAYKLUUU XUMHUYECKUX
HIPEANPUITHH;

BJIA/IETh:

- METOJ/IOJIOTHEN «10JIEBOro pa3/eseHus NMPUObUIN» MpPU YNPABICHUH LETSIMU [TOCTaBOK
HHEpropecypcocOeperaroux XuMHUECKUX TPEANPUITHI;

- crnoco0amMu, METOJaMH M NpueMaMu pa3padOTKH PalMOHAJIBLHOW OpraHM3alMOHHON
CTPYKTYPBI «3EJIEHBIX» LENEeH MOCTaBOK XUMUYECKUX NMPEANPUATUI; MUHUMU3ALUN OTXO/I0B B
IIIT; npenoTBpamieHusi MOTEPh M CHIKEHUS BBIOPOCOB B LEMSAX IOCTaBOK MNPEANPUATUI
HePTEra30XUMHUECKOT0 KOMILIEKCA.

3 Kpartkoe conep:kanue JMCIHUIIIUHBI.

Bsenenue

Monayins 1.

1.1. CoBpemeHHbIe KOHLETILUY U MTApaJUrMbl YIIPaBIEHHS LENIMH TOCTaBOK.

[IpennocslIkyu BO3HUKHOBEHMSI KOHIENIMH yripaBieHus nensimu nocrasok (YLII); nenun
IIOCTaBOK KaK OOBEKTHl JIOTUCTUKH; pPa3BUTHE WHTETPUPOBAHHOW JIOTUCTHKHM Kak (aKkTop
dbopmupoBanus 1ieneit moctaBok (L{[1); cyOBEeKTHI cHUCTEMBI ympaBi€HHUs LEMSIMH TOCTABOK;
OCHOBHBIC CTpaTerM4YecKHe KOHLENIMU pecypcocOepekeHHs; CHHEepreTHueckuil ¢ ¢ext
WCITOJIb30BaHNUs IPUHINIIOB JOTrUCTUKH B Y LI

1.2. Ilenu u cTpaTeruu ynpasiIeHUs LENSAMHU OCTaBOK.

OcHoBHble cyOBeKTHl U 00BeKTHl ympanienuss B LIII; opranmsaumst ctpyktypsr LIT
sHepropecypcocOeperaronmx npeAnpustuii  Hedrerazoxumudeckoro kommiekca (HI'XK);
sTambl pa3paboTku ctparernyeckux menerd YIIII; kommiekc crpaTermueckux menen («IepeBoy
Lenen), kapra crparernueckux mened npu YIII; 3agaua ctparernueckoro ynpasiaenus LI1.

1.3. IIpoGaembl ONTUMAIBLHOTO CUTYaLlMOHHOTO YIIPABICHUS LETISIMU [TOCTaBOK.
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IloctanoBka 3agau onrtumansHoro YIIII; BuObl KpuTepueB ONTUMAIbHOCTH B
MMOCTAHOBKAX 3a/1a4 ONTUMaJIbHOTO cuTyanonHoro YIIII.

Mopyns 2.

2.1. MeTtononorus ynpapjieHUs] OTHOUIEHUSIMU B LIETISIX [TOCTABOK.

Bunst orHomenut B LIII; sransl npunatus pemenuil npu YL, xonmuuecTBeHHBIE U
KayeCTBEHHbIE TOKa3aTesd HH(POPMaMOHHBIX MTOTOKOB B YIIIT.

2.2. Buasl nokazareneit a¢ppexrupaocta Y IIIT.

[Tonstue n knaccudukanus O6usHec-mpoueccoB B LII; kimtoueBbie U BCrioMorareabHbIe
o6usnHec-npouecce! B LI1; pyHkpoHanbHas U opraHu3alMOHHAs UHTETpalus OU3HEC-TPOILIECCOB
cyorektoB YIIII; wuHTErpamus OW3HEC-IPOIIECCOB BHYTPEHHEH U BHEIIHEH JIOTMCTHKHU;
Metonosorus curyanuonHoro YIII ¢ wucnonbs3oBaHMeM CcOANaHCUPOBAHHOM  CHCTEMBI
nokazateneir sddextuBHocTH (BSC) m kmroueBbIX uHAEKCOB npousBoautenbHocTH (KPI);
OPUHIUIBL (OPMHUPOBAHUS 3HAUYEHUIH CHUCTEMbl KIIIOUEBBIX HHJIEKCOB IMPOU3BOAUTEILHOCTH
(KPI) VYHLII; B3ammocBszb cuctembl KPI u cOamancupoBaHHON CHCTEMBI IOKa3aTesei
s dexkruBaoctu (BSC); pacnpenencenne onenok KPI o yposusm YIIII.

2.3. Metonomnorus pa3paboTKu 3HepropecypcocOeperaronmx 3K0JI0rn4ecku 0e30MacHbIX
1enei nocTaBoK NpeanpusTuil HeTera30XMMHUECKOT0 KOMILIEKCa.

[IpuMeHeHHEe OCHOBHBIX MPUHUUIIOB «3€JIE€HOM XUMHUU» U METOHOB JIOTUCTUKH
pecypcocOepexeHuss Ui pa3padOTKH  OPTraHU3alMOHHO-(QYHKIIMOHAILHON  CTPYKTYPBI
«3eneHbIx» neneit mocraBok HI XK.

[Ipsimast 1 oOpaTHas 1enb IOCTaBOK; CTpATErus 00ecedeH s SHepropecypcocoepexeHus
1 sKoJiorudeckon 6esonacuoctu LI1.

Monyns 3

3.1.. OcolGeHHOCTH CTpaTeruii ympaBlieHUs IEMsIMH MOCTaBOK MPUMEHSIEMOM MPOTyKIIUU
NPEINPUATHA HEPTETa30XUMHUYECKOTO KOMILIIEKCA.

Opranmzanua HII npumensiemoit npoaykuun npeanpuatuii HI'XK, mnm xumuueckoit
MPOAYKUMH; UEeu U 3a1a4uu ynpasienus LI npuMenseMol XUMUYECKOW MPOIYKIIMH; CYITHOCTh
ctparerun ynpasienus L{II npumensemoit xuMuieckor NpOAYKLUU; aKTyalbHOCTh pa3paboTKu
WHHOBAalIMOHHBIX cTpaternii YIIII npumeHsemMol XMMHUYECKOW IPOAYKLIMH; AJIbTEPHATUBBI
opranmzaiun  YIII npumenseMoil XMMHUYeCKOH NpOAYKIUH (BHIbI YCIYT IOCTaBIIUKA
nponykuuu HI'XK, Bo3HarpaxxaeHue nocTaBiimka).

OOmiast XapakTepUCTHKa CTpaTeruud JojieBoro cOepexenus npubbumm mpu YT
npumenseMmon npoaykunn HI'XK.

3.2.. OcHoBHble crparerun YIIII mpumensemoill mpoaykuuu He(pTErazoXxMMHYECKOTO
KOMILJIEKCA.

CylHOCTh CTpaTeruy J0J€BOr0 pasfiesieHuss Npuobuin Mexnay cyobekramu LI
NapTHEPCTBO MOCTABIIUKOB; M3MeHeHUe posu 3akynok B LII; ponb nedrenbHOCTH MO OXpaHe
OKpY’KaloIlel Cpefibl; BBITOJIbl CTPATETUH «I0JEBOT0 Pa3/ieNeHusl NpuObUIN» Ul MOTpeOuTeNs u
MOCTABIIMKOB XMMHUYECKON MPOAYKIMHU; COKpALEHHE OOIIMX 3aTpaT MOCTABIIMKOB; pa3InyHbIE
BH/Ibl OTHOLIEHU NPU NOCTaBKaX XMMHUYECKON NPOAYKIIMH; METOANKA COCTABIEHUS KOHTPAKTOB
Mexny cyobekramu LIl u mpakThyeckue npuMepbl HCIONb30BAaHUS CTPATETUU «IOJIEBOTO
paszieneHus OpUOBUIM» HAa MPEIUPUATHAX XMMHUYECKOH M aBTOMOOMIIECTPOUTENIbHON
MPOMBIIIIIEHHOCTH.

CymHocts coBpeMmeHHbIX crparteruid YIIII: crparerun oOyuenmuss LI u crpaterun
npospagnocty LI1.

3.3.. Meroonorus aHanu3a YSKOHOMHUYECKON 3 pekTUBHOCTH pemernii o YIIII.

Tunbl MOCTaBIIMKOB BHEITHUX UCTOYHUKOB pecypcoB (ayrcopcunr) mpu YIIII.

OpraHu3annoHHO-(PYHKIIMOHAJIbHAS CTPYKTYypa Liemneil MOCTaBOK Kak BaXKHEHIINN (akTop
skoHOoMuYecku 3ddextuBHoro YIII; Tumbl mMoneneil memneil mocTtaBok, LeJeBble (YHKIUU U
Kkputepuu ontuMmaigbHocTH LIIT; cocTaBnstone 3koHOMHUYecKoro ¢ ¢dexra u 3aTpar B OLEHKE
sabpdextuBHocTH pemennit mo  YIII;, mokazarenmu »ddextuBHoctn  YIII mo Bumam
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(YHKIMOHAIBHON JIOTUCTUKU W HANpPaBJICHUSAM IpelnpUHUMAaTeIbckon nestensHoctd B LIT;
THUIIBI TIOCTABIIMKOB BHEITHUX UCTOYHUKOB pecypcoB (ayrcopcunr npu Y LIIT).

Knaccuukanuss BHEIIHMX TOCTABIIMKOB JIOTUCTUYECKHX yciyr (ayrcopcunr): 2PLP,
3PLP u 4PLP (mocTaBIIMKH JIOTUCTHYECKUX YyCIyr 2-oi, 3-eii m 4-oii ctoponsl). OleHKa
s dexTuBHOCTH ayrcopcunra npu Y LII1.

3.4. ApXWTeKTypa W pPEKUMBl (DYHKIIMOHMPOBAHUS THUIIOBOM (ITAJOHHOW) MOJIEIH
oneparuii B LII1 (SCOR-monenn) ans ananmza sdpdexrusnoctu YIIIL.

OtoOpakeHne OCHOBHBIX BHJIOB JEATEILHOCTH W OusHec-mpoueccoB B SCOR-monenn
[ENU TIOCTABOK; OIPEICICHUE JSTAIOHHBIX TMoKazareneil 3¢dexruBHoctr LI Ha ocHOBe
KOHTPOJIbHO-ATAJIOHHOTO TeCTHPOBaHUs (OeHUMapKuHTa); nudepeHnmranus OCHOBHBIX OM3HEC-
npoueccoB B SCOR-mMozenu 1o KaTeropusiM; BCHOMOTAaTEIbHBIE CpPEJACTBA MOJCIH, HX
XapaKTEPUCTUKH.

3.5. KommekcHas cTpaterusi OpraHu3alliOHHO-9KOHOMHUKO-IKOJIOTUYECKOTO YIIPABICHUS
«3€JEHBIMMY LEMSIMH OCTABOK MPUMEHIEMON XUMUYECKON MTPOTYKLIUH.

B3aumocss3p ynpasnenus: oxpanoit OIIC u BXJ[ ¢ ynpasnenunem «3enensimuy LI1
MPUMEHSAEMON XMMHUYECKON MPOAYKIMEN; MUHUMU3ALMSA OTXOJI0B — Ba)KHEiIIee HaIlpaBiICHUE
nesitensHocTH 10 oxpaHe OIIC, oxpane 310poBbs u BXKJI; 3arpaThl Ha OTXOABI U CTOUMOCTH
MHHUMH3aIuK 0TX040B B LI1.

Baxnocts nedarenbHoctu no oxpane OIIC, oxpane 3mopoBbs u BXK]I npu ynpasienun
LI xumuueckoil mpoayKuuen; BeIroasl 1uis gestenbHoct o oxpane OIIC, oxpaHe 310poBbs U
BXJ or ynpaBimenus «3enenbiMu» LIl Xumuyeckol  mpoOayKLMEH:  yHpaBJiCHUE
MIPOU3BOJCTBEHHBIMU OTXOJAMH; COKpAILEHUE IPOYMX OTXOJI0B XUMUYECKOW MPOAYKIIUH;
BBITIOJTHCHUE YYETHBIX, OTUETHBIX W OOYYaIOMUX PYKOBOJAIIMX MATEPHAIIOB TIO0 OXpaHe
3n0poBbs, bXKJI u OIIC.

4. O0beM y4eOHOH TUCHHUILIMHBI

Bun yuebHoi paboThl B 3auerHbix enununax | B akagem. gacax
OO0masi Tpy10€eMKOCTh M CUUIINHBI 4 144
KonTaktHas padora (KP): 1,3 48
Jlexmm (Jlek) 0,4 16
[Mpaktrueckue 3austus (I13)) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
W3ydeHue pa3aenoB IUCHUTUIMHBI 1,2 40
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,5 20
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36
[TonroroBka K dK3aMeHY 35.6
KoHTtakTHas aTrectanus 0.4
By yueOnoit paboThl B 3aueTHbIx equHnnax | B actpoH. yacax

O01as TPy10€eMKOCTb M CHUIIITHHBI 4 108
KonraktHas patora (KP): 1,3 36
Jlexmm (Jlek) 0,4 12
[Tpaktuueckue 3anstus (I13) 0,9 24
CamocrositesibHas padora (CP): 1,7 45
M3ydeHne pa3aenoB IUCHUTUIMHBI 1,2 30
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,5 15
Buj uToroBoro KOHTpOJIsi: IK3aMeH 1,0 27
ITonroroBka K 3K3aMeHyY 26.7
KonTakTHas arrecramus 0.3
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AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI «CTpaTeruy ynpapjieHUs HensiMmu
MOCTABOK Ha npeanpusituax Hedrerazoxumuueckoro kommiexkca (HI'XK)» (b1.B./IB.14.2)

1. Henp pgucuumiamebl - (opMupoBaHME Y CTYACHTOB 3HAaHMA B BONPOCAX
CTPaTEeruyecKoro yNpaBICHUS B JIOTMCTHYECKHX CHCTEMax KaK Ha YPOBHE OpraHu3auuil
Ou3Heca, Tak U Ha ME30- U MAaKpO3KOHOMHYECKUX YPOBHSX. 3HAHUS U YMEHUS, [IOJyYCHHBIE B
pe3yibTaTe M3y4eHUs JAMCUMIUIMHBL, JOJDKHBI  OBITh  HAampaBi€Hbl HA  IOBBIIICHUE
3P PEKTUBHOCTH JESITEIBLHOCTH OPTaHU3aIMH 32 CYET ONTUMH3AINU BCEX PECYPCOB, CBSI3aHHBIX C
(GbopMHpOBAHUEM U IPUHATHEM YIIPABJICHUYECKUX PEILICHUH B LEMSIX MOCTABOK.

2. B pesyabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4YaloUWiici IO MNporpaMmme
0akaJjlaBpuaTa J0JIKeH:

oBJaieTh ciaeayromumu npogeccuonanbubiMu (I1K) komnerennusimu:

- TOTOBHOCTBIO H3ydaTb HAy4YHO-TEXHHYECKYI0 HH(OpMAlMIO, aHAJIN3UPOBATh
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienoBanuii (I1K-13);

- CHOCOOHOCTBIO IPHUMEHATh COBPEMEHHBIC METOJIbl HCCIIEAOBAHMS TEXHOJIOTMUYECKUX
IIPOLIECCOB M IPUPOJAHBIX CpPEl, HCIOJIB30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAYy4HO-
uccienoBareabckoit padore (ITK-14);

3HATh:

-11eJIM ¥ OCHOBHBIE IIPUHLUIIBI CTPATETUH YIIPABJICHUS LEISIMH I1O0CTaBOK;

-OCHOBHBIE U TEPMHUHOJIOTHIO YIIPABJIEHUS LEMSIMU I0CTABOK;

- OCHOBBI IIOCTPOEHUS U IPOEKTUPOBAHUS CETEBBIX CTPYKTYpP LENEH MOCTaBOK;

- OCHOBHYIO Y4€OHYI0 U CHEIHAJIbHYIO JUTEpaTypy (B TOM 4YHCI€ Ha HWHOCTPAHHOM
A3bIKE) JUIS U3YYEHUs! YIPABJICHUS LETsSIMU IOCTaBOK;

yMeTh:

-aHAJIM3UPOBATh OPraHU3ALMOHHO-()YHKIIMOHATIBHYIO CTPYKTYpY Lienu noctaBok B ['TI3 u
HII3;

- OIIPEACIIATh KOHLEIIUH JIOTUCTUYECKOTO YIIPABIICHUS.

BJIAJETh:

-HaBbIKAMU OIpEJENIEHUss CHocobaMu M MpUEeMaMHM HWHTErpalid M KOOoNepaluu
KOHTPAareHTOB LIETIEH IT0CTaBOK;

-HaBBIKAMU OMPEJIEIICHUS TPOLIECCHOTO MM0AX0/1a K (HOPMUPOBAHUIO IIETIEN OCTABOK;

-METOAOJIOTUEN, MHCTPYMEHTAMM W OCHOBHBIMM THIIAMH CTPATETMSAMM YIPABICHUS
[enei mocTaBokK.

3 Kpartkoe conep:kanue JMCIUIIIHHBI.

Conep:xaHue IMCUMILTHHBI

1. Beenenne. OCHOBHBIE NOHATUS WU OINPEAEICHUS TEOPUU YIPABIEHUS LENSAMHU
ITOCTaBOK.

IIpenmer m metonsl ymnpasineHus uensmu nocraBok npennpustuii HI'XK. 3apaun n
MECTO Kypca B [TOJIFOTOBKE CIIELUANNCTA B 001aCTH JTOTUCTUKH.

2. OBOIIOLMS KOHIENIUNA YIPaBICHUS LETSIMU ITOCTABOK.

Konuenmuu noructuueckoro ynpasieHus. CojepkaHHE COBPEMEHHBIX KOHIETINN
yIpaBieHUs LemsiMU noctaBok npeanpuatuii HI'XK

3. OOmiass xapakTepucTUKa Leded M cTpaTeruil ympaBieHUs UENsSMH IOCTAaBOK
(YLID).

OcHoBbl 1711 (OPMUPOBAHUS JIOTHCTUYECKOM CTPAaTErHH: CTPATETUUYECKUE DSJIEMEHTHI
yIpaBiIeHUS LEMIMU NOCTaBOK. CyIIHOCTh CTPATETMUYECKOTO MJIAHUPOBAHUS U MPOEKTUPOBAHUS
1enei MmocTaBoK: LI, IPOEKT CeTH, cTpaTerust ceTu. OCHOBHBIE JBIKYIIME CHIIBI (IpaiiBephl)
(ctpareruss OOCIY)KMBaHUS 3aKa3yhka) W HMHTHOUTOPHI (MPEmATCTBUS) B M MOCTaBOK:
OpraHU3alMOHHAs CTPYKTYpa, CUCTEMA OLIEHKH PE3YJIbTATOB JIEATEIBHOCTH, BJIaJICHUE 3a1acaMu
U Jp.
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4, OcnoBubie konuenuuu YIIII B HI'XK Ha ocHOBe cTpareruum «10Ji€BOro
pasneneHust npuobLINY, cTpaterun ooydenus LIT u crpaTerun npo3paunoctu LI1.

CymHOCTh CTpaTeruy J0J€BOrO pasfesieHuss Npuobun Mexay cyobekramu LI
[TapTtHepcTBO MocTaBimKnKkoB; M3Menenue ponu 3akynok B L{II; Ponp nestensHOCTH MO OXpaHe
OKpY’Kalolien cpeibl; BbIrosl cTpaTeruu A0JIE€BOTO pa3fesieHus! MPUObLTH s TOTpeduTens u
MOCTaBIIMKOB XUMUYeCcKol npoaykuuu; CokpaieHne oOuMx 3aTpar MocTaBIIUKOB; Pasnuynbie
BUJbl OTHOWIEHWH MpPH MOCTaBKaX XUMUYECKOM NPOAYKIMH; MeTonuKa COCTaBICHUS
KOHTPaKTOB MexAy cyObekramu LIII u mpakTthyeckue mpUMEphl HCIOJIB30BAHMS CTpATETHUU
JI0JICBOTO Pa3/ieieHus] MpUObUIM Ha TPEANPHUATHAX XUMHYECKOHM M aBTOMOOMIIECTPOUTEIHLHOU
MPOMBIIIJICHHOCTH.

S. CoBpeMeHHOE COCTOSIHUE HCCIIEIOBAHHUMA 1O PAa3BUTHIO HE(TEra30XHMHUYECKOTO
KoMIuiekca Poccun M noructudeckoe IUIAaHUPOBAHUE SHEpropecypcocOepararouiux —Ienen
MOCTaBOK ra30- M He(TenepepadaThIBAIONINX TPEINPUATHHA.

CoBpemeHHOe cocTosiHME HedTerazoxuMmuyecko otpacau B Poccuu; razoBas
IPOMBIIIICHHOCTh Poccun, HedTsiHAas mpoMbIuIeHHOCTh Poccnu; cTpaTerusi pa3BUTHA ra3o- U
Heprexumun B Poccum Ha mepumon mo 2030 roma; COBpPEMEHHOE COCTOSIHHE HAYYHBIX
UCCJIEJOBAaHUM 1O OpraHu3alMM W YOPABICHUIO MPEANPUATUAMU HEPTEra30XMMHUUYECKOTO
KOMIUIEKCa; COBPEMEHHOE COCTOSHHE HAy4YHBIX HCCIEJOBAHMM IO  JIOTHCTUYECKOMY
IUIAHUPOBAHUIO  DHEPropecypcocOeperammux  Lerned  MOCTaBOK  IepepadaThIBarOIIMX
OPENNpUATHI; HHCTPYMEHTAIbHbIE KOMIUIEKCHl MPOTPaMM JIOTUCTUYECKOIO IUIAHUPOBAHUS
neneir mocraBok: IBM ILOG LogicNet; Oracle Strategic Network Optimization; SAP APO
(Advanced Planner and Optimizer); i2 Supply Chain Strategist Tactician.

6. AHaiM3  OpraHu3allMOHHO-(QYHKIMOHATBHONH  CTPYKTYphl M PEXHMOB
9KCILTyaTalluy, IeMH MOCTaBOK ras3olepepadarbiBalomuX U HedTenepepadaThiBalONINX 3aBOIOB
(I'TI3 u HII3) B Cubupckom peruoxe.

[ToctaBmiMku ChHIpbA: YPEHroiickoe MecTopokIeHue, SIMOyprckoe MecTOpOXKACHUE;
N00BIYa U TIOATOTOBKA CHIPhSI: YCTAHOBKA KOMIUIEKCHOM MepepaboTKy Tra3a; Y PeHroWCKUN 3aBOJ
MO0 TOJATOTOBKE KOHJEHCaTa K TPaHCIOPTY; TPAHCIOPTUPOBKA CHIPbS; IepepaboTKa ChIPbS:
npuéM ¥ MOArOTOBKA HE()TEra30KOHICHCATHOTO CHIPhS B CHIPHEBOM MApKE 3aBO/A CTAOMIM3aluN
KOHJIeHCaTa, cTaOuwiIM3alus KOHJEeHcaTa Ha 3aBojie CTaOWiIM3allii KOHJAEHCaTa, pas3feiieHHe
HIMPOKON (pakiuu JETKUX YIIE€BOJOPOAOB Ha 3aBOJIE CTAOMIM3ALMY KOHJIEHCcaTa, nepepadoTka
CTaOMJIBHOTO KOHJEHCaTa Ha 3aBoJe CTaOWiaM3alMM KOHJEHcaTa; o0Inas XapaKTepUCTHKa
OpraHM3alMOHHO-(QYKIIMOHAIBHON CTPYKTYpBl 3HEpropecypcocOeperaromeii enu MoCTaBOK
3aBO/ia CTAOMJIM3ALIMHU Ta30BOI0 KOHJIEHCATa.

1. OpranuzalOHHO-PKOHOMHUYECKass M MaTeMaThyeckas IIOCTaHOBKa 3aJaud
MHOTOKPUTEPHAIBHOIO JIOTHCTUYECKOTI0 IUIAHUPOBAHMUS HHepropecypcocoeperaromeid 1emnu
MIOCTAaBOK ra3onepepadaThIBalOIINX 3aBOJOB.

Opranu3aliOHHO-DKOHOMHUYECKAasi ~ INOCTAaHOBKA  33Jayd  MHOTOKPUTEPUAIBHOIO
JIOTUCTUYECKOI0 IUIAaHWpOBaHMs wenu noctaBok [TI3; mpoekT OTKPHITHUS MOUIHOCTEH IO
nepepadoTKe ras3a JIedTaHU3alUM; TPOEKT OTKPBITHUS MOIIHOCTEH MO mepepaboTKe IMHUPOKOM
(bpakuu yrieBoJopo0B; pa3BUTHE KOHIIETILUU OLIEHKH BO3/IEUCTBUS HA OKPYKAOILYIO CPENy B
BUJIE OLEHKH ‘“‘yIJIepOJHOro ciefa”’ B LEMM MOCTaBOK; MaTeMaTHUYeCKas MOCTAHOBKA 3alayu
MHOTOKPUTEPUAIIBHOTO JIOTUCTUYECKOro IIaHupoBaHus 1enu noctaBok [113; obGocHoBaHue
BbIOOpa MHCTPYMEHTAJIBHOTO KOMILIEKCa IporpaMm TUISL pelieHus 3a71a4u
MHOTOKPUTEPUAIIBHOTO JIOTUCTHYECKOro IlaHupoBaHus 1nenu mnoctaBok [TI3; cbop wu
CTPYKTYpHU3allis TEXHUKO-KOHOMMUYECKHX JIaHHBIX AJI1 MOJAEIMpOBaHus enu nocrasok ['113.

4. O0beM y4eOHOM JUCHUIIMHBI

Buj yae6HOHM paboThI B 3auernsIx equaunax | B akamewm. wacax
OO01masi Tpy10€eMKOCTh M CUHMIINHBI 4 144
KonrTaktHas padora (KP): 1,3 48
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Jlexmn (Jlek) 0,4 16
[Mpaktuyeckue 3austus (I13)) 0,9 32
CamocrositesibHas padora (CP): 1,7 60
W3ydeHue pa3aenoB IUCHUIUIMHbBI 1,2 40
IToaroToBka K KOHTPOJIBHBIM paboTam 0,5 20
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 1,0 36
[TonroroBka K SK3aMEHY 35.6
KoHnTakTHas arrecramus 0.4
Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax
O01ast TPY10€eMKOCTh THCHUTITHHBI 4 108
KonraktHas pa6ora (KP): 1,3 36
Jlexuun (Jlek) 0,4 12
ITpaxtuueckue 3ansatus (113) 0,9 24
CamocrositeasHas padora (CP): 1,7 45
W3ydeHue pa3aenoB TUCHUTUIMHbI 1,2 30
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 0,5 15
Buj uTOoroBoro KOHTpOJIsi: 3K3aMeH 1,0 27
IloaroToBka K 3K3aMeHy 26.7
KonrakTHas arrecramus 0.3

AHHOTanua padoyeil nporpammsl Aucuunanubl «lIpoekTupoBanue
IHepropecypcocéeperaumx XuMmuieckux npoussoacrs» (b1.B.J[B.15.1)

Henap AMCOMIUIMHBI - TEOpPETHYECKAass W TMPAKTHYECKas TOJArOTOBKAa B 001acTu
OPUMEHEHHST ~ METOJIOB  IUIAHMPOBaHWS,  OpraHM3alMd W YIOpaBICHHWs  HAay4YHO-
UCCJICIOBATEIILCKUMH, OIBITHO-KOHCTPYKTOPCKUMHU M ONBITHO-TEXHOJOTHYCCKHUMH TPOSKTAMU
MO CO3[aHUI0 HOBBIX XHMHUYECKHX TEXHOJOTHMH M HAayKOEMKOW pecypcosHeprocOeperaromieit
TTPOTYKITHH.

2. B pe3yabrare wu3y4eHusi AUCUMILUIMHBI O0y4Yawuuiicsi Mo mporpamme
O0akajiaBpHaTAa J0JIKeH:

oBJaeTh ciaeayromuMu npodeccuonanbubiMiu (IIK) komnerennusivu:

- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJOTHYECKHHA TPOIECC KaK OOBEKT YIPaBICHUS
(IK - 9);

-  TOTOBHOCTHIO W3ydaTh HAyYHO-TEXHUYECKYI0O WH(POpPMAIUIO, aHAJIM3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccneaoBanuii (ITK-13);

CIIOCOOHOCTBIO  MOJISIMPOBATH JHEPro- W pecypcocOeperaronye Mporeccsl B
npomeinuieHHoctd (ITK-16);

3HATh:

— KJaccu(PHUKAIUIO U OOIIYI0 XapaKTePUCTHUKY OCHOBHBIX CTpATeTUi yIpaBiICHHUs HETISIMU
MOCTaBOK XUMHUYECKHX TIPOU3BO/ICTB;

— CYIIHOCTh METOJOJIOTUW  YIPABIEHUS OTHOIICHWSIMH B  LEMSIX IOCTaBOK
9HEPropecypcocOSperaroinX XHMHIECKUX POU3BOJICTB;

— CYIIHOCTh METOJIOB pa3pabOTKH MPSMBIX U OOPATHBIX IENeil MOCTaBOK XUMUYECKUX
MIPOU3BO/ICTB;

— CII0COOBI 00eCTICUCHUS M MOBBIIICHUS KOJOTHUECKON 0S30IMacHOCTH LIETEeH IOCTaBOK
XUMHUYECKHX TIPOU3BOJICTB;

— OOIIYI0 XapaKTePUCTHKY CHCTEM KOMIBIOTEPHOTO aHaIHM3a dHEProdK0d(PPEeKTUBHOCTH
OM3HEC-TIPOIIECCOB B IIETISAX ITOCTABOK SHEPropecypcocOeperaronmx XUMHIESCKUX TIPOU3BOICTB.

yMeThb:
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— TPUMEHATb  CTPATETWd  JIOTMCTUYECKOTO  YNPABJICHUS  LEMSAMH  ITOCTaBOK
9HEPropecypcocOeperanmx XHMIIeCKUX PON3BOJICTB;

— BBIOMpPATh HKOHOMHYECKH A(PPEKTUBHBIC METOABI YNPABICHUS LEMSIMU ITOCTABOK
SHEpropecypcocOeperarmmx XHMUIECKIX IPOU3BOJICTB;

— dbopMynupoBaTh MMOCTAaHOBKY 3a/1a4 ONTUMU3ALIHI MoKa3aTeJe
sHepropecypcoddPeKTUBHOCTH LeNel IOCTaBOK MPUMEHSIEMONH NPOAYKLIHUU XHUMHUYECKUX
MIPOU3BOJICTB;

BJIA/IETh:

— crocobaMu, METOJaMH M TMPHEMaMHU pa3padOTKHU pPalMOHAIBHOM OpraHU3aIMOHHON
CTPYKTYPBI «3€JICHBIX» LIETIed NOCTAaBOK XMMHUYECKUX IPOU3BOJCTB; MMHMUMH3ALUK OTXOIOB B
LII; mpemoTBpamieHHsi MOTEPh M CHUKEHUS BBIOPOCOB B IEMSAX IOCTABOK HPEANPUATHHA
He(PTEra30XuMHUECKOro KOMILIEKCa.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

1. BBeagenue

[TpoekTHBI TMOAXOJ Kak CTAaHAAPTHBIM croco® BeaeHust OusHeca. YTHpaBieHUE
IPOEKTaMU KaK HabOp METOJI0B U CPEACTB JOCTH)KEHUS BBICOKOI'O Ka4eCTBa, SKOHOMUU CPEJICTB,
BPEMEHM, PpECYpCOB, CHUXEHHMS PHCKAa, MOBBILIEHUS HAJEKHOCTH NPU  peaau3aluu
BBICOKOTEXHOJIOTMYHBIX IIPOIPaMM, IIPOEKTOB UIIM MEPONIPUSATHUH.

2. Porr HUOKP B pa3paGoTrke pecypco- 3Heprocéeperarommx TeXHOJOTHA H
XHMHKO-TEXHOJOTHYECKHX CHCTEM.

[IporpeccuBHBIE pa3pabOTKW B 00JacCTH TEXHUUYECKUX HAYK, MPEUIaraeéMbIX s
BHEJPEHUs B NPOU3BOACTBO. POib HaydyHO-HCCIENOBATENIBCKUX, ONBITHO-KOHCTPYKTOPCKUX U
OTIBITHO-TEXHOJIOTHYECKUX PA0OT B pa3pabOTKEe COBPEMEHHBIX XHUMHKO-TEXHOJIOTHYECKUX
cucteM. (PUHAHCUPOBAaHUE HAYYHBIX HccilenoBaHui. ['ocynapcTBEHHOE CTUMYJIMPOBAaHUE
HAyYHO-TEXHUUYECKOT0 pa3BUTHs. [IpuopuTeTHbIE HANpaBiI€HHs] Pa3BUTHUS HAYKHM U TEXHUKHU;
KPUTUYECKHE TEXHOJIOTUM (QenepanbHoro ypoBHs. denepaibHble LeNeBble MPOrpaMMbl B
001aCTH pecypco- IHEProcOepeeHU 1 HAYKOEMKHX TEXHOJIOTHH.

3. Opranmsanusi ¥ YNPaBJICHHE BBICOKOTEXHOJIOTHYHBIMH NPOrPaMMaMH H
NPOEKTAMH.

Omnpenenenue NOHATHS «poekT». KoHuenuus u 06a30Bble MOHATUS YIPABICHUS
npoektaMu. MckyccTBO U MeTonbl 3 EeKTUBHOIO yrpaBieHus npoektamu. Llenecoobpa3HocTh
nepexoia K IMpOeKTHOMY yrpasieHuto. IIpodeccuoHanbHbple OpraHu3aldy 10 YIPaBJIECHUIO
npoekTaMu. JKH3HEHHBIN UK npoekTa. Pasnenenue mpoekTa no ¢azam. YYaCTHUKH MPOCKTA.
Komanna mpoekra. Crpykrypuszauust mnpoekra. lloctpoeHue wuepapXxudeckod CTPYKTYpBI
OpOeKTHbIX pabor. CraHaapTHbIE IIArM MpU  CTPYKTypU3allMM  IpoekTa. MeTromsl
CTpyKTypu3auuu mpoekta. OKpyXKeHHe MpoeKTa. YIpaBJIE€HUE COACPKAHMEM ITPOEKTA.
VYnpasieHue BpeMeHEM MPOEKTA. YTPABICHUE CTOMMOCTBIO MPOEKTA. YTPABICHHE Kaye€CTBOM
IIPOEKTa. YTMPaBICHUE MATEPUAIBHBIMM pecypcaMu IPOEKTa. YIIPaBICHHE MEPCOHAIOM
npoekTa. YmpaieHue uHGpopMmanued W KOMMYHHKaUusMud TpoekTta. HWHrerpanuoHHoe
yIpaBieHUE IPOEKTOM. bru3Hec-nipolecc B paMKax yIpaBJIeHHs POEKTaMu. ['pynmel nporeccos
yIpaBiIeHUs. BUbl IPOIIECCOB yIIpaBICHUS.

4. UacTpymMeHTAJIbHBIC HH(OPMAILIMOHHBIEC CHCTEMbI YIIPABJICHUS POCKTAMH

Kpatkas xapakrepucTuka npo(eCCHOHATIBHBIX CUCTEM YIPABICHUS IMPOEKTaMH.
CpaBHUTENBHAS OLIEHKA OCHOBHBIX IPOrPAaMMHBIX KOMILIEKCOB JUIsl ONTUMAJIBHOIO YIPABICHUS
MIPOEKTAMHU.

4. O0beM y4eOHOH JUCHUIIINHBI

Bunst yae6Hoi paboTh B 3ageTHBIX B akanmem.
eIMHUIaxX qacax
O0mas TPyA0eMKOCTb M CHHMILJIMHBI 10 Y4eOHOMY IIAHY 2 72
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AYJAUTOPHBIE 3aHATHSL: 0,9 32
Jlexiuu (JIek) 0,45 16
[Tpaxtuueckue 3ansatus (I113) 0,45 16
CamocrositenbHas padora (CP): 40
CaMOCTOSITETIbHOE U3YUYECHUE PA3JICSIOB TUCIIUIIIINHBI 1,1 39,8
KonTakTHas camocTosTenpHas pabora 0,2
Bux koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢
i OLICHKOM
Bupl yue6HOM paboTh B 3auernsix | B actponom.
eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 2 54
AyAUTOpPHBIE 3aHATHS: 0,9 24
Jlexmn (Jlek) 0,45 12
[Ipaktuueckue 3austus (I113) 0,45 12
Jlaboparopus 0,9 24
CamocrositesbHasi padora (CP): 30
CaMOCTOATEIbHOC U3YUICHHE PA3/ICIIOB TUCITUTUTHHBI 1,1 39,85
KoHnTakTHast caMmocTosTe IbHAst paboTa 0,15
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3aver ¢
i OLICHKOH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIIMHBI « JKOHOMHYECKHE OCHOBBI JIOTHCTHKHU
IHepropecypcocoeperaroumx xumuaeckux npoussojacrs» (b1.B./1B.15.2)

1. Heab AMCHUIVIMHBI - HaJElIEHUE CTYyJEHTAa 3HaHUAMU 00 OCHOBaX M MeXaHU3Max
(YHKIIMOHUPOBAHUSI 1IETIEW MOCTAaBOK B JIOTUCTUYECKUX CETAX; OOY4YEHHME CTYAEHTa METO/AaM
yIpaBieHUs LEMSIMH [TOCTaBOK, CIOcOO0aM LIEHOOOpPa30BaHUs B JIOTHCTUYECKUX CETAX, METOJIaM
NOBbIIIEHUS () (HEKTUBHOCTH MCIIOJIB30BaHMS PECYPCOB B LIEMH MTOCTABOK.

2. B pesyabrare wu3y4yeHusi AUCUMILVIMHBI O0y4yalumuiics MO mporpamme
0akajaBpHuaTa qOJIKEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

- CHOCOOHOCTBIO AaHAIM3MPOBATH TEXHOJIOTMYECKUN IpOLECcC Kak OOBEKT YIMpPaBICHHS
(IIK - 9);

- TOTOBHOCTHIO H3yuyaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIN3UPOBATh
OTEUECTBEHHBIH U 3apyOCKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

- CIIOCOOHOCTBIO MOJEIMPOBATh JSHEPro- M pecypcocOeperaroimye Mpolecchl B
npombinuieHHoctd (ITK-16);

3HATh:

— IPUHUUOBL WU HUHCTPYMEHTHl 3()()EKTUBHOrO YHpaBlIEHUS LENSAMU IOCTaBOK;
0COOEHHOCTH JIOTUCTUYECKOT0 YIPABJICHHUS LEMsIMH MTOCTABOK;

— MPUHLUIBI, OCHOBHBIE TEHJECHUMU W 0a30BbIe YCIOBUS 1I€HOOOpa30BaHMS B LEMAX
IIOCTaBOK; CTPYKTYPY LIEHbl U (akTOpbl, BIUIOMKE Ha ee (HOpMHUpPOBaHHE; OCOOEHHOCTH U
METO/Ibl 1I€HOOOPa30BaHUs Ha JIOTHCTUYECKHE MPOAYKTHI U YCIYTHU B Pa3jMYHBIX CTPYKTypax
LIEIIeH IMOCTaBOK;

— BUJIbl, METOJbl OLEHKU W ydeTa JOTMCTHUYECKHUX HU3JEPIKEK; CIOCOObI YIpaBICHUS U
IUTAHUPOBAHMS CHUKEHUS JIOTUCTUYECKHUX U3JEPKEK B LEMAX TOCTABOK;

— OCHOBHBIE [IOKa3aTeal M MEeTOAbl OIEHKH JPGEeKTUBHOCTH (YHKIIMOHUPOBAHUS
JIOTUCTUYECKUX CHCTEM;

— OCHOBBI yIpaBJIeHUs] (PUHAHCOBBIMH MMOTOKaMH B LIETISIX TOCTABOK.
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yMeThb:
— IPOBOAUTh SKOHOMHUYECKUH aHAJIN3 MCTOYHHKOB BO3HMKHOBEHHS JIOTMCTHUYECKUX
U3JICPKEK; PACCUMTHIBATH OOIIHE 3aTPAThl B IIEMH OCTABOK;
— IPOBOAUTH (PYHKLMOHAIBHO-CTOMMOCTHYIO TUarHOCTUKY LIeNeH TOCTaBOK;
— aHAIM3UPOBATH JIOTUCTHYECKUE PEIICHUS B CUCTEME BHYTPU(PUPMEHHOTO (PMHAHCOBOTO
IUTAHUPOBAHMUS;
BJIA/JETh:
— criocob6aMu oLeHKH 3()p(HEKTUBHOCTH MHBECTUIMNA B JIOTUCTUKE U YIPABICHUU LETISIMU
IOCTaBOK.
3 Kpartkoe coaep:xanue JUCUMIIHHBI.
Bsenenue.
Monyns 1. Jloructuka B cucteme odecneueHusi KOHKYpEHTOCIOCOOHOCTH.
1.1. BiusiHuE JIOTUCTHYECKUX PEHICHUH Ha KOHKYPEHTOCTIOCOOHOCTh MPOYKIINH.
1.2. Jloructuka B cucteme o0ecredeHns KOHKYpeHTOCIIOCOOHOCTH OpraHU3alUH.
1.3. Jloructuueckasi akTUBHOCTh OPTaHU3AINI U BO3MOKHOCTHU €€ OIICHKH.
1.4. Jloructuueckue U3Iep>KKU U METO/Ibl UX OLIEHKH.
1.5. CtpykTypa 1L€HBl HIPOMEXKYTOYHOTO U  KOHEYHOro mpoaykra. (OcoOeHHOCTH
(GbopMHpOBaHUs 1IEH Ha JIOTUCTUYECKHUE YCITYTH.
1.6. BnusHue HanmorooOJIOKeHHs Ha JKOHOMHYECKHE XapaKTePUCTHUKH BHYTPEHHUX H
BHEIIIHUX MaTepUalIbHBIX TIOTOKOB.
1.7. MeTo1bl yCTaHOBJIEHUS U PETYJIUPOBAHMSI LIEH HA JIOTUCTUYECKUE YCIIYTH.
Monynb 2. DKOHOMHUYECKHMI aHAIN3 UICTOUHUKOB BOSHUKHOBEHHSI JJOTMCTUUECKUX U3JIEPIKEK.
1.1. OcHoBHBIE POHIBI IOTUCTHYECKUX CHCTEM U 3(P(PEKTUBHOCTH UX MCIOIH30BAHUS.
1.2. BnussHue napaMeTpoB JIOTUCTMUYECKHX CUCTEM Ha 3((EKTUBHOCTh HCIIOJIb30BaHUS
00OpPOTHBIX CPEACTB.
1.3. OcobenHocTH ydeTa 1 aHaJIN3a JJOTUCTUYECKUX U3JIepKEK Ha MPEANPUATHH.
1.4. OcHOBBI (QPYHKIIMOHAJIBHO-CTOMMOCTHOM TMarHOCTUKH JIOTUCTUYECKUX CUCTEM.
1.5. IlnanupoBaHue  CHIJKEHHMsI  JIOTUCTUYECKMX  3aTpaT Ha  OCHOBE  IPUHIIMIIOB
(GyHKIIMOHAIBHO-CTPYKTYpHOI opranuzanuuu (OCO) J0rucTUUECKUX CUCTEM.
1.6. BO3MOXHOCTH MaTeMaTH4eCKOro MOJEIMPOBAHUS JIOTUCTHUECKOW CHUCTEMBI C LENbIO
NOBBILICHUS €€ 3P (PEKTUBHOCTH.
1.7. Jloructrueckuil ayuT B MOBBIIIEHNH 3(P(HEKTUBHOCTH JTIOTUCTUYECKON CHCTEMBI.
Mopnyns 3. Yipasnenue (pMHaHCOBBIMU OTOKaMHU B JIOTHCTUYECKUX CHCTEMAaX.
3.1. Buapl pUHAHCOBBIX TOTOKOB U OCHOBBI X OpraHU3allUH.
3.2. OcHOBBI CO37aHMsI CUCTEMBI yIpaBlIeHUs! (GUHAHCOBBIMHU MOTOKAMHU.
3.3. MexayHapo/iHble (PMHAHCOBBIE IOTOKU B JIOTUCTHKE. BUIbI 1 0COOEHHOCTH.
3.4. OcHoBbI oOecre4eHHs] IKOHOMUYECKOW 3(PPEKTUBHOCTH JIOTUCTUYECKUX PELICHUH U
CHCTEM.
3.5. DxoHOMUYECKOE€ 000OCHOBAHUE JTOTUCTHUECKUX MPOEKTOB.
3.6. IlyT noBBILIEHNS] SKOHOMHUYECKON 3(PPEKTUBHOCTH JOTMCTUUECKUX PEILICHUH.

4. O0beM y4eOHOH JUCHHUIINHBI

Bunpr yue6HOM paboTh B 3aueTHbIX B akanmem.
SIMHHIIAX gacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 2 72
AyJAUTOpPHBbIE 3aHATHS: 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 11 40
CaMOCTOSATEIbHOC U3YUICHHE PA3ICIIOB TUCITUTITHHBI ’ 39,8
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KoHnTakTHas camocTosTeNbHAs paboTa 0,2
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢
i OLICHKOH
Bupl yue6HOM paboThI B 3auernsix | B actponom.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh IMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 2 54
AyAUTOpPHBIE 3aHATHS: 0,9 24
Jlexmm (Jlek) 0,45 12
[Tpaxtuueckue 3ansatus (113) 0,45 12
JlaGoparopust 0,9 24
CamocrositesibHas padora (CP): 30
CaMOCTOATEIbHOC U3YYCHHE PA3/ICNIOB JUCIIUTLIINHBI 1,1 39,85
KonTakTHast caMmocTosTe IbHast paboTa 0,15
Bux koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢
i OLICHKOM

4.5. IIporpaMMa NpaKkTHUK

AHHoTanus pado4eil mporpaMMbl JUCHUIIJIMHBI

«YueOHast npakTuka. [IpakTHka no Moy4eHHI0 IEPBUYHBIX NPO¢eCCHOHAIBHBIX YMEHUH U

HaBbIkOB» B2.B.01 (Y))

1. Heap y4eOHOIl MPAKTHKM — O3HAKOMIICHHE CTYJCHTOB C OCHOBHBIMU BHJAMH H
3amauamMu  Oynymedl T1poQecCHOHaNbHON  JIEATENIbHOCTH; O3HAKOMJICHHWE CTYACHTOB C
HpEANPUATHEM (MECTOM NPOXOXKICHHS TNPAKTHKH), €€ O00JacThi0 JEATEILHOCTH, ILIEJISIMHU,
3aJa4aMi U OCOOCHHOCTSAMHU (DYHKIIMOHUPOBAHHSA, a TAK)KE MCTOPHEH M PEIyTalfei; a Takxke
NOJTyYeHHE TIEPBUYHBIX 3HAHMH M HABBIKOB NPO(PECCHOHATIBHON IEATENBHOCTH IyTeM
CaMOCTOSITEIIbHOTO TBOPYECKOTO BBITIOJTHEHUS 33/1a4, TOCTABICHHBIX MPOTPaMMON PAKTUKH.

2.B pe3yabrare u3y4YeHMs JUCHUIUIMHBI O0y4amIMiicsi MO Mporpamme
MarucTpaTypsbl 10JKeH:

Obnadamye cleayomUMU TPopecCHOHATBHBIMA KOMIIETEHIUSAMMU:

-TOTOBHOCTBIO ~ M3y4aTh  HAYYHO-TEXHHUYECKYID  HH(OPMAIHIO,
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTnke uccnenaoBanuii (ITK-13);

-CIIOCOOHOCTBIO  TUIAHMPOBATh  JKCIIEPUMEHTAJIbHBIE  WCCIIETOBAHMUS,
00pabaTsiBaTh M aHATN3UPOBATH HONTy4deHHbIe pe3ynbrarsl ([TK-15);

3HaTh:

-BH/JIBI 33]1a4 MCCIIeI0BaHNs, OCHOBHBIE ITPOOJIEMBI CBOEH NMpeIMeTHOM 00J1acTH;

-OCHOBHBIC TOHATHS W METOJABI OOpabOTKM AKCIEPUMEHTAIbHBIX JaHHBIX; OCHOBHBIE
METO/bl MaTeMaTHYecKo 0O0pabOTKM SKCIEpHUMEHTAJbHBIX JaHHBIX U aHajh3a pe3yJbTaToB
HCCIICIOBAHNIA;

Ymersn:

-aHAIM3UPOBATH U OIICHUBATH MOJYYEHHBIE SKCIIEPUMEHTAILHBIC IaHHBIE;

-TOTOBUTH OTJAEJbHBIE YaCTH TEXHMYECKOTO 3aJlaHusl Ha MPOEKTHPOBAHUE CHCTEM
yIIpaBJICHUS] TEXHOJIOTHYECKIUMH MIPOIIECCaMH B SHEPTETHKE,

Baaners:

-METOJJaMH MaTeMaTHYECKOTO aHaji3a, TEOPHHM BEPOATHOCTEH W MaTeMaTHYECKOM
CTaTUCTHKH, HAaBbIKAMHM TPEJACTABIECHUS pPE3YyIbTAaTOB paboOThl I HCHOJb30BaHUSA B
MpaKTHYECKON padore,

-CIIOCOOHOCTBIO MOATOTOBKH HayYHO-?)KOHOMHUYECKUX OTYETOB, 0030pOB, MyOJINKAIIUH 110
pe3ysbTaTaM BBITIOJTHEHHBIX MCCIIeIOBAHUN;

-OLICHUBATH U MPEJICTABIIATH PE3yIbTaThl BHIIOIHEHHOM pabOTHI.

aHAJIM3UPOBATh

II0JIy4aTh,
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Kparkoe cogep:xxanue ydeOHON NPaAKTHUKHU

VYueOHas MpaKTHKa BKIIOYAET ATANbl 03HAKOMJICHHUS C METOAOJIOTHYECKIMH OCHOBaMH 1
NPAaKTUYECKOTO OCBOCHMS MPHEMOB OpPTraHU3aIMH, TUIAHUPOBAHMS, IPOBEACHUS U 00eCIIeUeHus
HAY4YHO-HCCIIEZOBATENbCKOM M 00pa30BaTEIbHOM JESTENbHOCTH IO MPO(WII0 H3ydaeMou
POTPaMMbI MAaTUCTPATYPHI.

Konkpernoe cozaepkanue y4eOHOH TIPaKTHKH ONPENENAIOTCS WHAWBUAYaIbHBIM
3aJjaHueM, 00yJaroIErocsl y4eTOM HHTEPECOB U BO3MOXKHOCTH Kaeaps! WiIn OpraHU3aliy, Te
OoHa TmpoBoguTcs. l3ydeHme crHenmasbHOM JHMTEPAaTYpbl W JIPYrol HayYHO-TEXHHYECKOM
uHpOpMaLUK, AOCTIKEHHHM OTCUYECTBEHHOM M 3apyOeHOH HAyKu M TEXHHKH B 00JIaCTH
SHEPreTHKH; BBHIOOP, KOPPEKTHUPOBKY, YTOUHEHHE TEMbI UCCIEJOBAHHUS C YI€TOM PEKOMEHIALUH
Kadeapsl WM TPEANpPUSTHS, Ha KOTOPOU IJIAHUPYETCS MPOBEICHHE MPAKTHUKU IO TOIYYCHUIO
HNEepBUYHBIX NTPO(ECCHOHATBHBIX YMEHUH U HABBIKOB, aHAJIN3 €€ aKTYyaJIbHOCTH

4. O0beM yueOHOI MPAKTHUKHU

Bunbl yueOHOM paboThI Bcero
3adeT. eMuHUIL Axajiem. yacoB
O01as TpyA10eMKOCTh IUCHUILIUHBI 110 Y4eO0HOMY 30 108
IUIAHY '
CamocrositesbHasi padora (CP), B Tom yucie: 3,0 108
KoHTtakTHas camocTosiTenbHas paboTa 0,2
CamocrosiTeTpHOe BBITIOJTHCHHE paszesioB 3,0 1078
IYCHUTLIINHEI '

Bu1 H”TOroBOro KOHTPOJISA: 3a4€T ¢ ONEHKOM

Bunasr yue6HOM paboThI Bcero
3a4er. eIUHHUII ACTpOH. yacoB

OO0mas TpyA0eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 30 81
IVIAHY '
CamocrositesbHas padora (CP), B ToM yncie: 3,0 81

KoHTtakTHas camocTosTenbHas pabora 0,15
CaMOCTOSITENIbHOE BBLIIIOJIHEHHE pazzienoB 3,0 80 85
JYCLUMIIMHBI '

Buja uTOroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil nporpaMMbl
Hayuno-ucciaenoBaresbckas padora (52.B.02 (H))

1. Heap Hay4yHO-HcCIeq0BATEIbCKON padoThl — GopMupoBaHue MpodecCuOHATbHBIX
KOMIIETEHIIMH  MOCPEACTBOM  IUIAHUPOBAHUS M OCYIIECTBJIEHUS  SKCIEPHUMEHTAIbHON
JESATEIIbBHOCTM Ha OCHOBAaHUM W3YYEHHBIX JUCLUIUIMH, B TOM YHCIE CHEIUAIbHBIX, U
CaMOCTOSITENIbHO U3y4YEeHHOU NH(pOpMaLIUK.

OCHOBHBIMU 33JJauaMH JUCIHUILIUHBI SBJSIETCA IPUOOPETEeHNE HABBIKOB IJIAHUPOBAHUS U
BBIMIOJTHEHUS] ~ HAay4HO-HCCIEAOBAaTENbCKOM  paboThl;  00paboOTKa,  UHTEpHpeTanus U
IPEJICTaBICHUE  HAY4YHBIX  PE3yJIbTaTOB; IOArOTOBKA K  BBINOJHEHHMIO  BBIITYCKHOM
KBaJIM(DUKALIMOHHOUN paboTHI.

2. B pesyabrare wu3y4yeHusi AMCUMIUIMHBI O0y4YalOUIIWIHCA IO Nporpamme

O0akajaBpuaTa J0JKeH 00J1a1aTh C1eyIOIUMH KOMIIETeHIUSIMH:
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— TOTOBHOCTBIO HW3Yy4aTh HAYYHO-TEXHHUYECKYI0 HH(OpMalMio, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (ITK-13);

— CIIOCOOHOCTBIO IPHUMEHSATH COBPEMEHHBIE METOJbl MCCIEA0BAHUS TEXHOJIOTMYECKUX
IIPOLECCOB U MPUPOJHBIX CpEll, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4HO-
uccienoBareabckoi padore (ITK-14);

— CIIOCOOHOCTBIO  IUIAHUPOBATh  JKCIIEPUMEHTAJIbHBIE  HMCCIEAOBAHUSA, I10JIY4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbraThl ([1K-15);

— CIIOCOOHOCTBIO MOJIEIMPOBATH JHEPro- M pecypcocOeperaroliyue Mpolecchl B
npomsbituieaaoctr (ITK-16).

3uams:

— MOPSAOK OpraHu3allvM, TJIAHUPOBAHUS M IPOBEACHHS] HAyYHO-HCCIIEI0BATEIbCKUX
paboT ¢ UCII0JIb30BAHUEM NIOCIEAHUX HAYYHO-TEXHUUYECKUX TOCTHKEHUH B IaHHOM 00J1aCTH;

— TEOpEeTHYECKHE OCHOBBI M METOAbl MaTEeMaTHYeCKOr0 MOJAEIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB U CUCTEM, aHaIM3a U 00pabOTKU MHPOPMAIUU U MPUMEHATH 3TU
3HAHUS HA MIPAKTHUKE;

— CBOMCTBa XMMHYECKHX JJIEMEHTOB, COCIUHEHUN M MaTepuajoB Ha MX OCHOBE s
pelIeHNs HayuYHO-UCCIIe10BaTEIbCKUX 3a/1a4;

Ymems:

— OCYUIIECTBJIATH TOUCK, 00pabOTKY M aHaIW3 HAyYHO-TEXHHUYECKOW HH(OpMAIMH TI0
IpOQUITIO BBINOIHIEMON pabOThI, B TOM YUCIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

— paboTaTh Ha COBPEMEHHOM JIAOOPaTOPHOM M KOMIBIOTEPHOM OOOPYIOBAaHUH,
OpraHW30BBIBATh MPOBEICHUE DSKCIEPUMEHTOB W HCIBITAHUW, MPOBOJIUTH HUX OOpabOTKYy H
aAHAIU3UPOBATH PE3YNbTATHI;

— TMPUMEHATh TEOPETHYECKUE 3HAHMsI, IOJIYYEHHBbIE MPU H3YYCHUU ECTECTBEHHO-
HayyHbIX JUCHMIUIMH ¥  METOJAbl MAaT€MaTU4YeCKOro MOJEJIMPOBaHMS I aHaiusa
JKCIIEPUMEHTANBHBIX JTaHHBIX;

Braoemy:

— CIIOCOOHOCTBIO pellaTh MOCTaBJICHHBIE 3aJa4d, HCIOJB3YS YMEHHS U HaBBIKU B
OpraHu3ali HayYHO-UCCIEA0BATEIbCKUX U TEXHOIOIMUECKUX padoT;

— CIOCOOHOCTBIO M3ydaTh HAay4YHO-TEXHUYECKYI0 HH(POPMAIUIO, OTEUECTBEHHBIH U
3apyOeKHBIN OTBIT MO TEMATUKE UCCIIETOBAHUSI.

3.Kparkoe coaep:kanue Ay CUHIITAHBI
B mporecce ocBOoeHMsI TUCIUIUIMHBI OOYyYarOIIUiics AOHKEH MOJATOTOBUTH U TMPENCTaBUTh K
3alUTe Hay4dHO-HccheaoBareiabckyo padory (HUP), BeimonHeHHYI0 Ha COBPEMEHHOM YpOBHE
pa3BUTHS HAYKHM M TEXHHKH M COOTBETCTBYIOIIYIO BHIOPAaHHOMY HANpaBIEHUIO MOJATOTOBKU U
nporpaMMme o0ydeHusl.

B npencrasnennoi k 3ammure HUP nomxHBl MOMy4UTh pa3BUTHE 3HAHUS U HaBBIKH,
MOJIyYeHHbIe OOy4YarolUMCS IpPU OCBOGHMM NporpaMMmbl OakanaBpuara, B TOM YHCIE IPHU
M3YYEeHUU CleuuaibHbIX AucuuiUinH. [IpeacraBnennas k 3ammute HUP gomkna comepxarth
OCHOBHBIE TEOPETUYECKUE TIOJIOKEHHUS, HKCIEPUMEHTaJbHbIE pE3yIbTaThl, IPAKTUYECKUE
JTOCTHIKEHUS M BBIBOJBI TIO paboTe.

4. O0beM HAYYHO-HCCIEA0BATEIBCKOH padoThI

. B 3aueTHEBIX B akanem.
Bunel yueGHoI paboTh
eIMHUIIAX qacax
OO01mas TPY10eMKOCTh THCHUILIUHBI 10 Y9e0HOMY TIAHY 3,0 108
KonrakTtHas pa6ora (KP): 3,0 108
KonrtakHas paboTa ¢ npernojiaBaTesem 3.0 108
CamocrositesibHas padora (CP) - -
Bu/ HTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOI - -

173




Bupl yueOHOM paboTh B sauerhbIx B actp. wacax
eIMHULIAX
O01mas TPy10eMKOCTh JHCHHUILINHBI 110 Y4eOHOMY INIAHY 3,0 81
KonraktHas pa6ora (KP) 3,0 81
Konraknas paboTa ¢ npernoiaBaTenem 3.0 81
CamocrositesabHasi padora (CP) - -
Bu/J HTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOI - -

AHHOTanus padoyeil NporpaMmsl
IpousBoacreennas npaktuka (b2.B.03(I1))

1. Hean NMPOM3BOJACTBEHHON  MPAKTHKH  —TOJy4eHHE  OOyJaroniumcs
npodeCcCHOHATBHBIX ~ YMEHUH ¥ OmbiTa  NpO(ecCHOHAIBHOW  JESITEIBHOCTH  ITyTeM
CaMOCTOSITENIbHOTO TBOPYECKOTO BHITIOJHEHHS 33/1a4 TTOCTABJICHHBIX MPOTPAMMOM PAKTHKH.

2. B pesyabTrare wu3yYeHHs] AUCHMILUIMHBI, oOydawummiics 1o mnporpamme
MArHCTPATYPhI J0JIKEH:

Obraoams  crienyrOmUMH  OOUICKYJIbTYpHBIMH,  OOIIENpodeccCHOHANBHBIMH U
po¢eCCHOHATHLHBIMI KOMIIETCHITUSIMHU:

CIIOCOOHOCTBIO CHCTEMAaTH3UpPOBaTh U 000011aTh MHPOpPMALUIO MO (GOPMHPOBAHUIO H
UCIIOJIb30BaHUI0 pecypcoB npennpusitus (I1K-12);

HAyYHO-UCCIIeI0BATENIbCKAasl IeATEIbHOCTh:

TOTOBHOCTBIO  HM3y4aThb  HAYYHO-TEXHHYECKYI0  HMH(GOpMAIHMIO,  aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

CIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIE METOIBI HCCIIEAOBAHMS TEXHOJIOTHYECKUX
MPOLECCOB W TMPUPOJHBIX Cpell, HKCIOIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAy4YHO-
uccienoBarebekoit padore (I1K-14);

CIIOCOOHOCTBIO  TUIAHUPOBATh  JKCHEPUMEHTAIbHBIE  HCCIEIOBAaHUS,  IOJIYydYarh,
00pabaThIBaTh U aHATU3UPOBATH MONTy4deHHBIE pe3ynbraThl ([TK-15);

CIOCOOHOCTBIO  MOJIEIMPOBAaTh JHEPro- U pecypcocOeperarpone Mpoueccs B
npombinuieHHoctd (ITK-16);

3HaTh:

-OCHOBHBIE TPeOOBaHUS K 00ECIEeUEHUI0 TpeOYeMbIX XapaKTEPUCTHK PEXUMOB pabOThI
TEXHOJIOTHYECKOTO O0OPYAOBAaHUS METOJIbI, CPEJICTBA TEXHOJOIMH MPOEKTUPOBAHMS THUIOBBIX
TEXHOJIOTUYECKAX TPOIIECCOB  TEIJIODHEPTeTUKA M OCHOBHBIE MEPOIPHATHS 10 UX
COBEpILIEHCTBOBAHUIO;

-crieU(UKy HAYYHOTO 3HAHHS B 00JIACTH TEXHUKH U YHEPTETHKH,

Ymersn:

-npuoOpeTaTh cUCTEMaTHYECKUE 3HaHUS B BBIOPAHHOM 00JIacTH HayKH, aHAJIU3UPOBATh
BO3HHKAIOIIKE B MPOIEcCe HAYYHOTO MCCIeIOBaHUS MPOOJIEMBI C TOUKH 3PEHUSI COBPEMEHHBIX
HAYYHBIX MapaJurM, OCMBICIMBATh U JelaTh OOOCHOBAaHHBIC BBHIBOABI W3 HOBOW HAYYHOW U
y4eOHOI TuTepaTypsl, pe3ylIbTaTOB SKCIEPUMEHTOB U MaTEMAaTHYECKOTO MOIETIMPOBAHUSI.

-OIICHUBATH U MPENICTABIISATH PE3YAbTATHI BEITIOJTHEHHOW PaOOTHI

Baaners:

-HaBbIKAMH ~ yTIPABIICHUSI TEXHOJIOTUYECKH TPOIECCAaMH ¥  TMPOU3BOJICTBAMH  JUIS
COBEPILIEHCTBOBAHUS TEXHOJIOTUH TPOU3BOICTBA

-CUCTeMaTH3aliK HH(HOPMAITUH, COACPIKAIICHCS B TyOIMYHOW OTYETHOCTH OpTaHU3AIHii;
CHOCOOHOCTBIO TOATOTOBKM HAYYHO-KOHOMHYECKHUX OTYETOB, 0030pOB, MyONIMKanuid O
pe3yJibTaTaM BBITIOJHEHHBIX HCCIICOBAaHUI; OIICHWBATh W TPEACTABIATH  PE3YIbTaThl
BBITTOJIHEHHON paboTHI.

3. Kparkoe conepxxaHue NpoU3BOACTBEHHOH NPAKTUKHU
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3akpernseHue
Maructparypsl. [lomyuenue
paboT, B YHOPABICHUH KOJUICKTUBOB
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

MPAKTUYCCKUX HABBIKOB

4. O0beM NPOU3BOJACTBEHHOM NMPAKTHKH

TCOPCTUUCCKHUX 3HAHUM MOJIYYCHHBIX

HUCIIOJHUTEIIEN.

IIpY HM3YyYEHUH MPOrpPaMMBI
[0 OpraHU3allMM HCCIIEA0BATENbCKUX
VYKperieHne HaBbIKOB HAay4HO-

Bunbl yueOHOM paboThI Bcero
3ayeT. e IUHUIL AxazeM. yacoB
O01mas TpyA0eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY 30 108
IJIAHY '
CamocrositesibHas padora (CP), B Tom yncie: 3,0 108
KoHTtakTHas camocTosiTenbHas pabota 0,2
CaMOCTOSITENBLHOE BBIITOJIHEHHUE pasnenoB 3,0 1078
NUCHUIIINHEI '

Bua uTOoroBoro KOHTpoOJISA: 3a4eT ¢ OUEHKOM

Bunast yue6HoI paboThI Bcero

3a4er. eIUHHUIL ACTpOH. yacoB

OO0masi Tpy10eMKOCTb JMCUMILUIMHBI 110 Y4eOHOMY 30 81
IUIAHY '
CamocrositesbHasi padora (CP), B Tom yucie: 3,0 81

KonrtakTHas camoctosTenbHas pabora 0,15
CaMOCTOSITENBLHOE BBIITOJIHEHHUE paszenoB 3,0 80 85
OUCIATIINHEI '

Bu1 H”TOroBOro KOHTPOJISA: 3a4€T ¢ ONEHKOM

AHHOTanuA padoyeil MporpaMmmbl
Mpenauniaomuas npaktuka (b2.B.04 (I1x))

1. Henp mnNpejIuIUIOMHON NPAKTHKH — O CTPYKType OpraHM3allMM M OCHOBHBIX
(GYHKLIUAX HCCIIEAOBATENIbCKUX M YIPaBJIEHUYECKUX I0/pa3AeieHuid, OCBOCHHE HOPMAaTUBHOU
JOKYMEHTAllUl U CPEeACTB MPOTrpaMMHOI0 00ECIEYeHMs] MCCIEA0BATENbCKOr0 MOApa3ieIeHHUs,
npuoOpeTeHre  OMbITa  OpPraHU3alMM  CaMOCTOSITENIbHOW M KOJJIEKTMBHOM  Hay4yHO-
MCCIIEIOBATENbCKOM PabOThl, O00O0OIIEHHEe ¥ CUCTEMATU3alMs JaHHBIX JJis BBINOJTHEHUS
BBIMTYCKHON  KBAJU(HUKAIMOHHOM  pabOThl, pa3BUTHE Yy OOYyYarOIIMUXCS  JIMYHOCTHO-
npodeccuoHaNbHBIX Ka4yeCTB MCCIIeI0BaTeNsl, MOATOTOBKA, HAalMCaHHe, 0(pOPMIIEHUE BBIITYCKHON
KBAJTM(PHULIUPOBAHHON pabOTHI.

2. B pesyabrare
MaTHCTPATYPBbI 10JIKEeH:

Obnadams cienyrouMu MpoPecCHOHATBHBIMA KOMITETCHITUSIMU:

CIOCOOHOCTBIO AHAJTM3UPOBATh TEXHOJOTMYECKUH MpoIecC Kak OOBEKT YIpPaBICHUS
(IIK - 9);

CIOCOOHOCTBIO MPOBOJUTH CTOMMOCTHYIO OILIEHKY OCHOBHBIX IPOM3BOICTBEHHBIX
pecypcos (ITK-10);

CIOCOOHOCTBIO OpPraHM30BBIBaTH PA0OTY MCIOJHUTENEH, HAXOAUTh W IMPHUHUMATh
yIpaBieHUYECKHE PEIIeHUs B 00JIaCTH OpraHu3alliy TPyAa U OCYIIECTBIEHUU TPUPOIOOXPAHHBIX
meponpusitaid (ITK-11);

CIIOCOOHOCTBIO CHCTEMAaTU3UpOBaTh W 0000mIaTh MHGOpMALUIO MO (GOPMUPOBAHUIO U
UCIIONIb30BaHUI0 pecypcoB npennpusitus ([1K-12);

U3y4YEeHUsT JUCHUILIMHBI, Oﬁy‘-lillOlllP[ﬁCﬂ mo mporpamme
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TOTOBHOCTBIO  HM3y4yaTb  HAyYHO-TEXHHYECKYI0  HMH(OpMAIMIO,  aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (ITK-13);

CIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIC METOJIbI HCCIICAOBAHMS TEXHOJIOTHYECKUX
IPOLIECCOB M MIPUPOJHBIX CpENl, HCIHOJIb30BATH KOMIIBIOTEPHBIE CpEJICTBA B HAYyYHO-
uccienoBareiabckoit padore (I1K-14);

CIOCOOHOCTBIO  IUIAHUPOBATh  SKCIEPUMEHTAIbHBIE  HCCIENOBAaHUS,  IOJY4YarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3yinbraThl ([1K-15);

CIIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- U  pecypcocOeperarpuye mpoueccsl B
npombitiearoctu (I1K-16);

3HaTh:

-HEKOTOPBIE METO/IbI pa3pabOTKH HOPM pacxoja TOIUIMBHO-IHEPIeTHYECKUX PECYpPCOB Ha
IPOM3BOJICTBO U NMOTPEOICHUE SHEPTUH,

-METOJUYECKUE TMOAXOABl K TpOIeaypaM TOATOTOBKA W TPHUHATUS PpEIICHH
OpraHU3alMOHHO-YIIPABIEHYECKOr0 XapaKkTepa,

-OCHOBHBIE ~METOJMKM ONpEACICHUs HOPM pacxojJa TOIJIMBA M HHEPTUM Ha
OCYILECTBJICHHE TEIUIOTEXHOJIOINYECKUX IPOLIECCOB U OCHOBHBIE HANpaBJIEHUs SKOHOMHUU
YHEPropeCypcoB

Ymers:

-IPOBOJIUTH AHAJIM3 CHIIBHBIX U CIA0BIX CTOPOH pEIICHUs, B3BEUIMBATH U aHAIN3UPOBATH
BO3MOXHOCTH W PUCKH, HECTH OTBETCTBEHHOCTh 3a IPHUHATHIE pPELICHHs, B TOM YHUCIE B
HECTaHAAPTHBIX CUTYAIHIX

-[IPOBO/IUTh OLEHKY HaAE&KHOCTH U 3PPEKTUBHOCTH pPAOOTHI TEIIOTEXHOJIOTHYECKOTO
o0opynoBanusi; (GOPMYIHPOBATh 33aJaHUs Ha pa3pabOTKy MPOEKTHBIX PEUICHWH, CBSI3aHHBIX C
MOJICpHU3ALMEH  TEXHOJOIMYECKOro OOOpYyIOBaHUSA, MEPONPUATUSAMH [0  YIYYIIEHHUIO
OKCIUTYaTaI[HOHHBIX XapPaKTEPUCTUK, IOBBIIICHUIO SKOJIOTMYECKON O€e30MacHOCTH, 3KOHOMHUHU
pecypcoB

Baaners:

-HaBbIKAMM OOOCHOBaHHMs M pPa3pabOTKM TEXHMYECKMX 3aJaHuil Ha pa3paboTKy
MEPONPUITUHA 110 IKOHOMHH SHEPTOPECYPCOB

-HaBbIKAMM  TNPUMEHATH  METOAbl  aBTOMATU3MPOBAHHBIX  CHCTEM  YIPABICHUS
TE€XHOJOTHYECKUMH MPOLIeCcCaMu

3. Kparkoe cogep:kanue NpejIuIJIOMHOH NPaKTHKH

Monyns 1. Benenune — nenu v 3agauu MpeJUIUIOMHONW NMpakTUKU. OpraHu3aloHHO-
METOANYECKHE MEPOTIPUATHSL.

Monyne 2.  OpraHu3ansi ¥ = OCYLIECTBJICHHE  HAy4YHO-HUCCIENOBATEIbCKOW U
IPOM3BOJICTBEHHOH JeATeNbHOCTU. [IpUHIMIIBI, TEXHOJIOTUH, GOPMBI U METOJIbI OPraHU3aALUN U
yIIpaBJICHUS] OTIENBHBIMH JTallaMH ¥ MPOrpaMMaMHd TPOBEJCHHS HAYYHBIX HCCIECIOBAHUN WU
TEXHUYECKUX pa3pabOTOK Ha TMpUMepe OpraHu3alMd Hay4yHOH paboThl OpraHU3alUuH
(mpoGnemHoM 1abopaTopuu, HAYYHOMN TPYIIIIHI.

Monyns 3. BeinmonHeHre WHAMBHIYyalnbHOTO 3aaaHus. OOoOLieHHe W cucTeMaTh3alus
JAHHBIX Ui BBIOJIHEHHWS BBITYCKHOW KBaTU(HUKAIMOHHONH paboTel. OdopmiieHne oTyera.
JInuHoe yyacTue 00y4arouerocs B BhIMOJIHEHUH HayYHO-UCCIe10BaTeIbCKUX PadoT.

4. O0beM npeIUIIIOMHON NPAKTHKH

. B 3aueTHBIX B akanewm.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax
O01mas TPy10eMKOCTh JTHCHHUILINHBI 110 Y4eOHOMY INIAHY 9 324
CamocrositesbHas padora (CP): 9 324
CaMOCTOSATEIbHOE BBITIOJTHEHHE Pa3/ICIIOB AUCIATIINHBI 323,8
KonTakTHas camocTosTenpHas paboTa 0,2
Buj1 HTOroBOro0 KOHTPOJIS: 324€T ¢ OLEHKOM - -
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Bunpr yue6HOM paboTh Bcero

3ayeT. e IMHUIL ACTpOH. 4acoB
O01masi Tpy10eMKOCTb JUCHUILIMHBI 110 Y4eOHOMY 90 243
IJIAHY '
CamocrositesbHas padora (CP), B Tom yncie: 9,0 243
CamMocTosTenpHOoe BEITIOJTHECHHE pas3zenon 015
JIUCLIUILIUHBI 9,0 '
KonTakTHas camocTostenpHas pabora 242,85

Bua uToroBoro KOHTpoOJIS: 3a4eT ¢ OLEHKOM

4.7 TocyaapcTBeHHAsl HTOrOBasi aTTECTAMA. 3ALMTA BBITYCKHOI
KBAIM(PUKANHOHHOI padoTs! (53.5.01)

1. leab rocyiapcTBeHHOM UTOTOBOM aTTECTAIMU — BHISIBJICHUE YPOBHS TEOPETUUECKOM
U TIPAKTUYECKOW MOJrOTOBJICHHOCTH BHIITYCKHHUKA BYy3a K BBIITOJHEHUIO PO(EeCCHOHANBHBIX 3a/1a4
U COOTBETCTBUSL ero mnoarotoBku TpedoBanusiM PI'OC BO mno HampaBieHHIO MOATOTOBKU
6akanaBpoB 18.03.02 Duepro- u pecypcocOeperaronme nporecchl B XUMUYECKON TEXHOJIOTHH,
HepTeXuMUH U OUOTEXHONOTWH, mpoduis «IHepropecypcocOeperaronme XuMHUECKHUe
IIPOM3BOJICTBAY.

2. B pe3yjbTare rocyiapcTBeHHOIi MTOroBOii aTTecTallu¥ — 3aIUUTHI BBINMYCKHOM
KBAJIM(UKANUOHHOI padoThl o0yuyarommiicss Mo nporpaMmMe OakajJaBpuaTa, 0JKEH
00J12/1aTh CIEAYIOINMH 001IeKYIbTYPHBIMU KOMIIETEHIIUSIMU:

CIOCOOHOCTBIO HCIONB30BaTh OCHOBBI (PUIOCOPCKUX 3HAHMKA s (popMUpOBAHHUS
MupoBo33penueckoi mosummu (OK-1);

CTIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAlbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pas3BuTHs obmecTBa 111 GopMuUpoBaHus rpaxkaanckoi nosuimu (OK-2);

CTIIOCOOHOCTBIO HCIIONB30BATh OCHOBBI SKOHOMHUYECKHMX 3HAHWN B pa3IMYHBIX cdepax
xusnenestensaoctu (OK-3);

CTIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHWH B Pa3NUUHBIX chepax
xusHenestensHoctr (OK-4);

CTIOCOOHOCTRI0 K KOMMYHHMKAIIMM B YCTHOH W TNHUCBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a/7ad  MEXIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiictus (OK-5);

CHOCOOHOCTBIO PabOTaTh B KOJJICKTUBE, TOJEPAHTHO BOCHPHUHUMATh COLIMANIbHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KYIbTypHbIe pa3nuuus (OK-6);

CIIOCOOHOCTBIO K CAMOOpraHu3aIuu u camoodpaszosanuto (OK-7);

CTIIOCOOHOCTBIO  HICTIONIB30BaTh METOJBI W CpeACTBAa (U3NYECKOH KYIbTYpHl JUIS
obecriedeH s TOJHOLCHHOM COIManbHOi U mpodeccnoHanbHoi aesirensHocti (OK-8);

CIIOCOOHOCTBIO HCIIOJIb30BATh MPHUEMBI TIEPBOM MOMOIIM, METOJIBI 3alIUTHI B YCIOBHUSX
upe3BblUaiiHbIx cutyaruii (OK-9);

o01enpogeccuoHAIbHBIMHA KOMIIETEHIMSIMU:

CMOCOOHOCTBIO pelIaTh CTaHAApPTHBIE 3a7aud NPOo(ecCHOHAIBHOW JAeATENbHOCTH Ha
OCHOBe MH(OpMalIMOHHON 1 OubIHorpaduyeckoil KyabTyphl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM M C YYeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3omacHoctu (OITK-1);

CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JMCLUIUIMH B
npopeCCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOIbl MaTeMaTHYeCKOrO aHalu3a |
MOICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIeprUMeHTanbHoro uccienoBanus (OI1K-2);

CTIIOCOOHOCTBIO MCTIONB30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIC 3aKOHBI JUI MOHUMAaHUS
OKpy»Xarouiero mupa u sisneanii npuposl (OI1K-3);
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npogdeccnoHaAIbLHbIMH KOMIETEeHI[USIMH, COOTBETCTBYIOIIUMU BHJIAM
npodeccuoHanbHOM NesTeIbHOCTH, Ha KOTOPble OPUEHTHPOBaHA MporpaMma OakanaBpuara:

OpP2AHU3AUUOHHO-YNPAGICHYECKAA 0eAMEIbHOCHIb:

CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJOTMUYECKHUH TMpolecc Kak OOBEKT YIpaBiCHUs
(1K - 9);

CIIOCOOHOCTBIO TMPOBOJIUTH CTOMMOCTHYIO OILIEHKY OCHOBHBIX IPOU3BOJICTBEHHBIX
pecypcos (ITK-10);

CIIOCOOHOCTBIO OPraHU30BBIBaTH pPAOOTY HCIOJHUTEICH, HAXOAWUTh U NPUHUMATH
yIpaBJIEHYECKHUE PEUICHUs B 00IaCTH OpPraHU3aluy TPYyJa U OCYILECTBICHUH ITPUPOI00XPAHHBIX
meponpusituii (ITK-11);

CIOCOOHOCTBIO CHUCTEMAaTHU3UpOBaTh U 0000maTe uHGOpMAIMIO MO (OPMHUPOBAHUIO H
UCIIOJIB30BaHuI0 pecypcoB npeanpustus (I1K-12);

HAYYHO-UCCNIe006AMENbCKAA OeAMENbHOCHb:

FOTOBHOCTBIO  H3Yy4YaThb  HAyYHO-TEXHUYECKYI0  MH(GOpMAIMIO,  aHAJTU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoanuit (I1K-13);

CIIOCOOHOCTBIO TPHUMEHATH COBPEMEHHBIE METOJbl HCCIEAOBAHUSA TEXHOJIOTHMUYECKUX
IPOIIECCOB M MPHUPOJHBIX CPEJ, HCIOJIb30BATh KOMITBIOTEPHBIE CPEICTBA B HAy4dHO-
uccienoBareabckoi padore (ITK-14);

CIOCOOHOCTBIO  TUIAHUPOBATh  DKCIEPUMEHTAIBHBIE  HMCCIIEOBAaHUS,  IOJY4YarTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHbIE pe3yinbraThl ([TK-15);

CIOCOOHOCTBIO  MOJICIMPOBATh JHEPro- MW  pecypcocOeperarpnye Mporeccs B
npomsbitieaaocty (ITK-16);

3HaTh:

— TOpSAIOK OpraHu3aluy, MUIAHUPOBAHHS W MPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKUX
paboT ¢ UCIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUUYECKUX TIOCTHXKEHUH B IaHHOM 00J1acTH;

— TEOpPETHYECKHUE OCHOBBI MOJCIMPOBAHHS, ONTUMH3AIMA U YIPABICHUS SHEPro- U
pecypcocOeperaronMi XUMHUKO-TEXHOJIOTHYECKUMH MPOIIeCCaMUd U CHCTEMaMU U TPUMEHATH
9TH 3HAHWS HA IPAKTHKE;

— OCHOBHBIE TPEOOBAHHUSA K MPEACTABICHHUIO PE3YIbTATOB MPOBEACHHOIO UCCIIEIOBAHUS
B BUJIE HAYYHOT'O OTYETa, CTAThU WM JAOKIAJa,;

Ymersn:

— CaMOCTOSITENILHO BBISIBISITh MEPCIEKTUBHBIC HAIPABJICHUS HAYYHBIX HCCIEIOBaHUH,
000OCHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUYECKYI0 M TMPAKTUYECKYIO 3HAUMMOCTH MPOOJIEMBI,
IPOBOJIUTHh PACUYETHO-IKCIIEPUMEHTAIBHBIE HCCIEOBAHUSI C HCIOIB30BaHUEM ITPUKIIATHOTO
MPOrPaMMHOTO OOeCTIeueHus!, aHATTU3UPOBATh U UHTEPIIPETUPOBATH MMOTYYCHHBIE PE3YIIbTATHI,

— OCYILECTBJISATH MOUCK, 00pabOTKY M aHaJIW3 HAayYHO-TEXHUYECKOW MHPOpMAIUH T10
TE€Me BBIMOIHICMONH PabOTHI, B TOM YHCIIE C TIPUMEHEHHUEM COBPEMEHHBIX HMH(OPMAITMOHHBIX
TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX IMpHOOpax, 0OOPYIOBaHHH, CPEICTBAX KOMITBIOTEPHOM
TEXHHUKHW, OPraHU30BBIBATh IMPOBEJCHUE JTA0OPATOPHBIX M BBIYUCIUTEIBHBIX JKCIICPUMEHTOB,
MIPOBOAMTH WX 00pabOTKY M aHATM3UPOBATh PE3YIbTATHI;

Baaners:

— METOJOJIOTHEH W METOJIMKOW TMPOBENEHUS HAyYHBIX HWCCIEIOBaHUM; HaBbIKAMHU
CaMOCTOSITENILHON HAYYHOU U HCCIIEI0BATENbCKOM PabOTHI;

— HaBBIKaMH pabOTHl B KOJUICKTHBE, IJIAHHPOBATh W OPTaHW30BBIBATH KOJUICKTHBHBIC
HAyYHbBIC HCCIICJIOBAHUS; OBJIA/JIEBATh COBPEMEHHBIMH METOJAMH HCCIIEJOBAaHHS W aHAIIN3a
MOCTaBIIEHHBIX MPOOIIEM;

— CIIOCOOHOCTBIO pemaTh TOCTAaBJICHHBIE 3aJaud, WCIOJb3ys yYMEHHUS W HABBIKH B
OpraHu3aIluy HAyYHO-MCCIIEIOBATEIBCKIX U TEXHOJIOTHIECKHUX padoT.

3. KparTkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTAlUH
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locynmapcTBeHHass UTOTOBasi aTTeCTalUs OOYYArOIIMXCS MO MporpamMme OakamaBpHara
MpOBOIUTCS B (opMe  3amuThl  BBIMYCKHOW  KBanmudukanmuoHHoir padotrer  (BKP).
['ocymapcrBenHas utorosas arrecranus B ¢popme 3amutel BKP npoxoaut B 8 cemectpe Ha 6aze
3HAHUM, MTOJIYYEHHBIX CTYJIEHTaMHU NPU M3YYEHUM TUCHMUIUIMH HanpaBienus 18.04.02 Dnepro-
U pecypcocOeperaromnye IpoIecchl B XUMHUYECKON TEXHOJIOTUH, He(PTeXUMIUH U OMOTEXHOIOTHH,

l'ocynapcTBeHHast UTOroBasi aTrectanusi 00yJarolMXcs 1Mo MmporpaMMe OakajnaBpuara —
3alIUTa  BBINYCKHOM  KBAIM(UKAIMOHHOW  pabOTBl  MPOBOIUTCA  TOCYIAapCTBEHHOU
9K3aMEHALIMOHHON KOMUCCHEH.

KonTponb 3HaHuii oOywaroniuxcs, noiaydeHHbix npu ocoenuun OOII, ocymiectBisercs
nyteM nposenaeHus 3amutsl BKP u npucBoenus kpanupukanmuu «bakaaaBpy.

4.00beM rocy1apcTBeHHON UTOTOBOI aTTeCTAMU

[IporpaMmma oTHOcHTCS K 0a30Boii 4YacTh y4yeOHOro IaHa, K OJIOKY
«locynapctBenHast wuroroBas arrecrauus» (b3) u paccumtana Ha COCpEIOTOUYEHHOE
npoxoxjaeHne B 8 cemectpe (4 kKypc) obydenuss B oobeme 216 u (6 3ET). Ilporpamma
OperoiaraeT, 4ro OOydaromMecss WMEIOT TEOPETUYECKYI0 W IMPAKTHYECKYI0 TOATOTOBKY B
o0yacT HEOPraHWYEeCKOW, OpraHu4yeckoil, (QU3NYecCKOW XWUMHUHU, MPOLECCOB M AammaparoB
XUMHYECKOM TexHoJoruu (pasfen TUAPOAMHAMUKH), MaTeMaTU4eCKOro MOJEIUpPOBaHUS
XUMHUKO-TEXHOJOTHYECKHUX MPOIECCOB, METOIOB ONTUMU3ALIMY U INITAHUPOBAHUS KCIIEPUMEHTA.

B axkapn.
Buapl yue6HOI paboThl B 3au. yacax B acp.
AR Y p erl. yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 6 216 162
Y4eOHOMY ILIAHY
KonrTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
Brimonaenue, Hanucanue u opopmiienrne BKP 6 216 162
Bua xourpous: 3ammura BKP + +

AHHOTanus pado4eil nporpaMmsl AucuuIIMHbI «[lepeBoay HAyYHO-TeXHUYECKOH
aurteparypsi» (PT/I.B.01)

1. Heab JMCHUIUIMHBI — IPUOOpPETEHHE 00YyYaroUMMHCs 001Iel, KOMMYHHUKAaTUBHON U
npoecCHOHANBHOM KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTAENbHBIX JTanax A3bIKOBON
HOJArOTOBKM MO3BOJISIET BBINOJIHATH Pa3iIMyHbIe BHJBI MPO(ECCHOHATBLHO OPHUEHTHPOBAHHOIO
MepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIBHOCTH.

2. B pe3yabraTe wu3y4YeHHUs] IMCUUILUIMHBI oOydawumiics 1o mNporpamme
0axka/aBpHATA J0JIKEH:

Obnadamye CleAyOIMUMU KOMITETEHIIUAMU:

— CHOCOOHOCTh K KOMMYHHUKAallMd B YCTHOW M NHCbMEHHOM (opMax Ha pPyCCKOM H
MHOCTPAaHHOM  fA3BIKaX JJI1 pEIIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTO
B3aumoeicteus (OK-5).

— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHMYECKYI0 HH()OPMALMIO, aHaJIU3HPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

3nams:

— OCHOBHBIE CIIOCOOBI IOCTH)KEHUS SKBUBAJIEGHTHOCTHU B IIEPEBOJIE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CUCTEMBI;
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— JOCTaTOYHOE [UIsl BBIIIOJIHEHUS IIE€PEBOJA KOJIMYECTBO JIEKCUYECKUX EIUHUIL,
(b pa3eoa0ru3MoB, B TOM YHCIIE COLUATbHBIX TEPMUHOB U JTMHTBOCTPAHOBEIUECKUX pEaNInid;
ymemn.

— IPUMEHATHh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBIISITh MUCHMEHHBIA TEPEBOA C COOJIOJCHHEM HOPM JIEKCHYECKOH
SKBUBAJIEHTHOCTHU, COOIOICHUEM I'PaMMaTHYECKUX, CAHTAKCUUECKUX M CTUIMCTUYECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYIIECTBIISITh MEPEeBOJ C COOJIOJCHHEM HOPM JIEKCHUECKON HKBHUBAJICHTHOCTH,
coOII0ICHNEM I'PaMMaTHYECKUX, CUHTAKCUYECKUX M CTUIMCTUYECKUX HOPM TEKCTa IEepEBOa U
TEMITIOPAJIbHBIX XAPAKTEPUCTUK UCXOJHOTO TEKCTA;

enademn:

— METOAMKONW MpPEeanepeBOAUYECKOro aHalu3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCIPUSATHIO UCXOJHOTO BBICKA3bIBAHUS;

— METOJUKON MOJArOTOBKM K BBIMIOJIHEHUIO MEPEeBOJa, BKIKOYAs MOUCK MH(oOpManuu B
CIIPaBOYHOM, CIICLUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETAX;

— OCHOBAMH CUCTEMbI COKPAILLIEHHOMN MEPEBOIYECKOM 3aMMCH IIPY BBIITOJIHEHUH NIEPEBOJIA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIENNAIBHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI MO CHEIIHATBHOCTH.

3. KpaTkoe cojep:kaHue JUCHUILINHBI:

Beenenue. Ilpeamer u posb mepeBoja B COBPEMEHHOM oOIiecTBe. Pa3nuuHbie BUIBI
nepeBojia. 3ajauyd M MECTO Kypca B IOATOTOBKE OakajlaBpa IO HAalpaBiICHHUIO MOATOTOBKU
«OHepro- u pecypcocbOeperaronue Mporecchl B XUMHUYECKONH TEXHOJIOTUH, HEPTEXUMUU U
OMOTEXHOIOTHM.

Mooyns 1. Ilepesod npednosicenuti ¢ suoospemenuvimu hopmamu Indefinite, Continuous.

1.1. CpaBHeHue mnopsiika CIOB B aHIVIMMCKOM M pPycCKOM mpemioxkenusix. [lepeBop
IIPOCTOTO MOBECTBOBATENLHOTO MPEI0KEHNUS HACTOSIIEro, OyAYIIero U MPOLIeAIEro BPEMEHH.

OcoOeHHOCTH TepeBOAa BONPOCUTEIBHBIX W  OTPUIATENBHBIX TPENJIOKCHUNH B
pa3IMYHBIX BPEMEHAX.

1.2 TlepeBon npemioxxenuit Bo Bpemenax Indefinite, Continuous. Utenue u nepeBox 1o
teme "Xumus'".

Mooyne 2. [lepesod npeonoxcenuti ¢ ucnoiv3osanuem udospementvlx gopm Perfect,
Perfect Continuous.

2.1. TlepeBom mnpemnoxenuit Bo BpemeHax rpymn Perfect, Perfect Continuous
(yTBepAMTENIbHbIE, BONPOCUTENbHBIE U OTpHULaTeNbHbIe GopMbl). OcOOeHHOCTH YHOTpeOIeHUs
BCIIOMOTaTeJbHBIX IJIaroJIoB.

2.2 IlepeBon crpanmarenbHOro 3anora. TpynHele cilydan IEpeBOJa CTPalaTENbHOIO
3ayora. UrteHune u mepeBoj; TEeKCTOB mo TeMe «Hayka m HaydyHble MeToab», «TeXHOIOrus».
AKTHBHU3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBon mpuaarounsix npemioxenuit. [Ipunatounsie momiexamue. [IpunaTounsie
ckazyemble.  Ilpumarounsle  ompenenutenbHble.  [Ipugarodnele  0OCTOSTENBCTBEHHBIE,
MPUIaTOYHBIE JJOTIOJHUTENIbHbIE.

2.4. Tumsl yCIOBHBIX HpPEIJIOKEHHH, MpaBuiia U 0COOEHHOCTH UX mepeBoja. [IpakTuka
nepeBojla Ha MpUMepax TEKCTOB  «Xumusa Oyoywezon, «AH. Menoenees», «Hayka u
MEXHONI02UAN.

2.5. TlepeBonm mpemTOKEHHW € Y4eTOM IIpaBHJa COTJIACOBaHHS BpeMeH. llpsmas u
KOCBEHHasl peyb.

2.6. Pa3nuuHble BapuaHTHI IEPEBOA CYIIECTBUTEIBHOIO B IPEUIOKEHUN.

2.7. MopnanbHble I71arojisl 1 0cOOEHHOCTH MX NepeBoJia. Pa3BuTHe HaBBIKOB MEPEBOAA IO
teme "Hayka 3aBTpaminero aas'".

2.8. CnenmanbHas TepMmuHosiorus mo teme "Jlaboparopus".

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBo/ia. Pa3BuTre HaBBIKOB TIEPEBO/IA HA IPUMEPE
TEKCTOB o TeMe «JlabopaTopusi», «I3MepeHus: B XUMHM».
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Mooyne 3. Ocobennocmu nepesooda npeodiodceHUull ¢ UCNONb308AHUEM HETUYHBIX (popm
enazona.

3.1. Hennunsie ¢opmel riarona. Mudunutus (Heonpenenennas ¢opma riarona). Poib
MH(UHUTHBA B IPEUIOKEHUH U BapUAHTHI IEpeBOia Ha pycckuil sA3bIK. [Ipuyactus u repyHauil.

3.2. NudunutuBaeie 000poTel. OOOpOT nomomHeHHE ¢ HHPUHUTHBOM. BapuaHThl
nepeBojla Ha pycckuid s3blk. Tepmunosnorus mno Teme "CoOBpeMEHHbIE JHEpPro- |
pecypcocOeperaroriye TeXHOJIOTuu "

3.3. OOGopor mnomnexamee ¢ WHPUHUTUBOM. PasziuuHble BapuaHTBI IEepeBOja.
TepmunONOTHA 110 TeMe " XUMUYECKask TEXHOJIOTH, HEPTEXUMHUSI U OUOTEXHOIOTHA".

3.4. TlepeBoa mpuyacTHBIX 000pPOTOB. AOCOMIOTHBIN MpUYacTHBIE OOOPOT M BapHUaHTHI
nepeBoja. Pa3Butue HaBBIKOB niepeBoa 1o Teme "buorexHosorus".

OO611ee KOJMYECTBO MOJTYJIEH - 3.

4. O0beM yueOHOM JUCUMIJIMHBI

B
. B akangem.
Bunast yueOHoI paboTh 3aUETHBIX
yacax
eIMHULIAX
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IIAHY 4 144
KonrakTHas pa6ora (KP): 1.8 64,4
JleKmu yueOHbiM NIAHOM He NPpedyCMOmpeHnbl - -
[Tpaktueckue 3anstus (113) 1.8 64,4
JlaGopaTopHBbIe 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMPEHbl - -
CamocrositeabHasi padora (CP): 2.2 79,6
YpakHEeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCIUTIINHBI 2.2 79,6
Buja koHTpOJIsi: 32a4€T ¢ OLEHKOM
B
. B actponom.
Bunsr yue6HOM paboThI 3a4ETHBIX
yacax
CTMHUTIAX
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
Konraktnas pa6ora (KP): 1.8 48
Jlexuuu yuebuwvim nianom ne npedycmompeHbl - -
[Tpaktiueckue 3anstus (I13) 1.8 48
JlaGopaTopHbIe 3aHITHS YUeOHbIM NIAHOM He NPeO0YCMOMPEHbl - -
CamocrositesbHas padora (CP): 2.2 60
YpakHeHus: 10 COOTBETCTBYIOIINM pa3zesiaM AUCIUIIINHBI 2.2 60
Buja KOHTpOJIsI: 3a4€T ¢ OLEHKOM

AHHoOTauMs padoyeii MporpaMMbl JUCIHUILIMHBI «['pajkaaHcKas 3alIMTAa B YPe3BbIYAMHBIX
curyamusax» (®T/.B.02)

1. Henp AUCHUILUIMHBI - TIOJATOTOBUTH CTYJIEHTAa K OCMBICICHHBIM MPaKTUYECKUM
JEHCTBUSAM T10 OOECIIEYCHHIO CBOCH OC30MAaCHOCTH W 3alllUThl B YCIIOBUSX BO3HHKHOBCHUS
Ype3BBIYAHON CUTYAIlUU PUPOTHOTO, TEXHOTCHHOTO M BOGHHOTO XapakTepa.

3ajmaya w3ydeHUs: CBOJUTCA K (POPMHUPOBAHUIO YMEHHA W HABBIKOB, TMO3BOJISIONINX Ha
OCHOBE M3YYCHHsI OMACHBIX U MOpaXaromux (HakTOpOB Upe3BbIUAWHBIX CUTyallUi MPHUPOIHOTO,
TEXHOTCHHOTO W BOEHHOT'O XapakTepa, NPYTUX OIACHOCTEH YMENO pelIaTh BOIPOCH CBOEH
0e30MacHOCTH C UCIIOJIb30BAHUEM CPEJICTB CHCTEMBI TPAKJAHCKOM 3aIIUTHI.

1. B pe3yabTare O0CBOEHHS JTHCHUIUIMHBI OOyYaIOIIHIiCA MO NporpaMmme

0akaJlaBpUAaTa J0JIKEeH:

OO6BnaeTh CACTYIONIMMH KOMITETCHIIHSIMHU:
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- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMBI IIEPBOM MOMOIIM, METO/IbI 3aIUTHI B YCIOBUSAX
ype3BbIuaiiHbix cutyaruii (OK-9);

3HaMb:

- XapaKTEepUCTHKHU IMPUPOIHBIX OEICTBUI, TEXHOTEHHbIX aBapuil M KaTacTpod Ha
panuaoHHO, XUMHUYECKH ¥ OMOJIOTHYECKH OMACHBIX 00BEKTaX, MopaXkaromue GaKkTopbl APYTHX
OITaCHOCTEM;

- OCHOBBI BO3JICHICTBHS OMACHBIX (PAaKTOPOB UPE3BBIYAWHBIX CHUTyallUld Ha YEIOBEKa U
IIPUPOJHYIO Cpely, AOIIYCTUMBIE NPEACIbHBIE KPUTEPUH HEraTUBHOIO BO3JCHCTBHS;

- Mepbl 0e30MacHOro TMOBEACHUS NpU NpeObIBAaHWM B pailoHax (30HaX) MOXKapoB,
PaMOaKTUBHOI0, XUMHUUYECKOI0 U OMOJIOTMYECKOTO 3arpsi3HEHNUS;

- CIOCOOBI M CPENCTBA 3aIUTHl YeJIOBEKa OT BO3ACUCTBUS MOPAXKAOIMUX (PaKTOPOB
Ype3BBIYAHBIX CUTYALMi IPUPOAHOrO, TEXHOTEHHOTO U BOCHHOI'O XapakTepa.

ymemo:

- HCIOJIb30BaTh CPEICTBA 3AIIMTHl OPraHOB IbIXaHWS U KOXKU, MEIULUHCKUE UL
CaMOo3allUThl ¥ OKA3aHUs OMOIIU IPYTUM JIIOJSM;

- IPUMEHATH IIEPBUYHBIE CPEACTBA IOKAPOTYIIEHUS Ul JOKAJIW3ALMHA U TYLICHUS
10’Kapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTtopun);

- OKa3blBaThb ce0e W JpyruM IOCTPAJaBIIUM MEIULHUHCKYIO IOMOLIb C
MCII0JIb30BaHUEM TaOEIbHBIX U MTOJAPYYHBIX MEIULIUHCKUX CPEICTB.

gnademn:

- npuéMaMu IMPOBEJICHUS YAaCTMYHOM CaHUTApHOW OOpabOTKH IpU BBIXOJE U3 paiioHa
(30HBI) PaAMOAKTUBHOI'O, XMMHUYECKOTI'O M OMOJIOIMYECKOI0 3arpsi3HEHUS (3apaKeHUs);

-- CI0CO0AMHU U TEXHOJIOTUSIMU 3aILUThI B YPE3BbIYAIHBIX CUTYaLIHSIX.

3. Kpartkoe cogep:xanue JUCUHUIJIMHBI.

1. OmacHoctu mnpupogHoro xapaxkrtepa. CTuxuilHble O€ACTBUS, SIBICHUS TNPUPOABI
pa3pyLIMTEIbHOM CHIIBI - 3E€MJICTPACEHUs, HABOIHEHUS, CEJIEBBIE IIOTOKH, OIOJI3HU, CHEXHBIC
3aHOCBHI, U3BEPKEHHUE BYJIIKAHOB, 00BAJIbl, 3aCYXH, yparaHnl, Oypu, OxKapbl.

2. OmacHOCTM TEXHOI€HHOro Xxapakrepa. ABapuu M KaTacTpo(bl Ha paJuallMOHHO
OIIACHOM OOBEKTE, XHUMUYECKH OIACHOM OOBEKTe, OMOJOIMYEeCKH OIIAaCHOM OOBEKTE, Ha
TpaHcnopTe  (KEJIEe3HOAOPOKHOM,  aBTOMOOMJIBHOM,  pEYHOM,  ABHAIIMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIBHBIX CUCTEMAaX KU3HE00eCIIeUeHHUs.

3. OnacHocTH BOEHHOTO XxapakTtepa. [IpuMeHeHHE OpyXHsI MaccOBOTO IMOPAXKEHUS
(simepHOrO, XMMHYECKOTo, OHOJIOrMYECKOro), OOBIUHBIX CpPEACTB C  3aKUraTelIbHbIM
HaIlOJJHEHUEM, HOBBIX BHUAOB OPYXHS. 30HBI 3apaKE€HUS OT CPEICTB IOPAKEHUS U HX
BO3/ICIICTBHE HAa HACEJIEHUE U OKPYKAIOLYIO IPUPOJHYIO CPENy.

4. TloxapHas 0€30MacHOCTb — COCTOSIHME 3alllUIIEHHOCTH HAaceJeHUs, HUMYIIEeCTBa,
oOmiecTBa M rocyaapcTBa OT mnoxapoB. IlokapHas omacHOCTh (IIPUYMHBI BO3HUKHOBEHUS
NOXKapoB B 3/IaHHUSAX, JIECHble MoxXapsl). Jlokanuzauus U TymeHue mnoxapos. Ilpocreiimue
TEXHUUYECKUE cpelicTBa noxkapoTtymeHus (oraerymurenu OII -8, OY-2) u npaBuiia nojab30BaHus
UMU.

5. Komruiekc MeponpusTuii rpakJaHCKOW 3alllUThl HACEJICHMUS.

Omnosemienne U MHPOPMHUPOBAHUE HaceleHUs 00 omacHocTu. [IpuHATHE HaceneHHeM
curHaigoB omnosemeHus («Baumanue Bcem!», «Bo3gymnas TpeBora», «PaguarnuonHas
OTMaCHOCThY», «XHUMHUYECKas TpeBora», «OTO00i OmacHOCTH») W TOPSAAOK JEHCTBHUA MO HUM.
OBakyalus HaceJeHHs U3 30HbI OmacHOCTH. CHocoObl »BakyallM OKCTpEHHas HBaKyallus
CTYJEHTOB U3 ayAUTOPUH IIPU BOSHUKHOBEHMH I10Kapa.

CpencrtBa MHAUBHAYAIbHOW 3ammThl opraHoB aeixanust (I'TI-7, I'TI-7B, ITI-9, P-2, V-
2K, PIIA-1, PIII'-67M, PY-60M, «®enukcy», I'I3K, AT, AI1I-3, 113V -K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHE CPECTBA 3AIUTHI .

CpencrtBa KOJUIEKTMBHOW 3aliMThl HaceneHus. Ha3zHaueHuwe,  3allMTHBIE CBOWCTBA
yoexum. IlporuBopaananuionnsie ykpbiTus (IIPY, mnomsemuble mnemexoiHble NEPeXO[bl,
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3aryOJeHHbIE CTAHIUH METPOIIOJINTEHA), MPOCTENIINE YKPBITUS (TpaHILIEH, OKOIIbI,
nepekpeIThie menn). [IpaBumna 3anaTust yoexuia.

6. Oxa3zaHue mepBOM MEAUIIMHCKOW IOMOLIM IIPU OXOraxX, PAHEHUSX, 3apaKEHUSX.
[IpoBeneHne 4acTUYHON caHUTApHON 00pabOTKM KOXHBIX MOKPOBOB YeNIOBEKAa MPH BBIXOJAE U3
30H paJMOAKTHBHOTO, XMMHUYECKOTO M OMOJIOTMYECKOTO 3apakeHUs (3arps3HEHus), U3 30H
MOKapoB.

7. JImkBUAauus MOCIEACTBUN YPE3BbIYANHON CHUTyaluu. PaauanuoHHas U XUMHYECKast
pa3BelKka ouara MopaxkeHus (3apakeHusi). ABapuiiHO-cracarenbHble paboThl. CroeruanbHas
00paboTKa TEXHHKH, MECTHOCTH, OOBEKTOB (Je3aKTHBAIUs, Jerasanus, JAe3HH(EKIus,
JE3UHCEKIINA

8. DKcTpeHHas »JBakyamuss W3 ayquTopuu (JlabopaTopuu) B YCIOBHSIX TIOXKapa,
pazualioOHHOT0, XUMHYECKOTr0, OMOJIOTUYECKOTO 3arps3HEHHS] TEPPUTOPHH C MCIOJIB30BaHUEM
npocreimux cpeacts 3amuThl («Denukcy, ['/I3K, nporusorasa I'T1-7 ¢ AIT-3).

4. O06beM yueOHOM JUCUUIIJIMHBI

Bun yuebHoit paboTbl B 3aueTHBIX emuHNnax | B akamem. yacax
OO0masi Tpy10eMKOCTb M CUUILINHBI 1 36
Konrakthas pa6ora (KP): 0,44 16
Jlexunu (Jlek) 0,44 16
CamocrositebHas padora (CP): 0,56 20
IToaroToBKa K KOHTPOJIBHBIM padoTam 0,56 20

Bua urorosoro KOHTPOJIA: 3a4€T - -

Bun yuebHoit paboThl B 3auetHbIx B

SIMHATIAX aCTPOHOM. Yacax
O0mas TpyA0eMKOCTh JHCIUILTHHBI 1 27
KonrakThas padora (KP): 0,44 12
Jlexumn (Jlek) 0,44 12
CamocrositessHas padora (CP): 0,56 15
[ToaroToBka K KOHTPOJIBHBIM padoTaMm 0,56 15

Bujg uTorosoro KOHTPOJIA: 3a4€T - -
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