MuHMCTEPCTBO Haykn 1 Bbiclero obpasoBaHmsa Poccunckon ®epepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIErO 0Opa3oBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

ToamuHuK >1eKTPoHHOro XoKymenTa, noanucannoro JIIL xpannres B |
CHCTeMe 21eKTPOHHOT0 JOKYMEHT0060poTa YTBEPX |'O
®PI'BOY BO «Canxr-Ilerepoyprekuii rocy1apcTBeHHbIH yHHBepCHTET |D|A

TIPOMBINLTeHHbIX TeXHOIOTHil H TH3aiiHA» I—l epBbl l)fl n pOpeKTOp, n pOpeKTOp no
YP

Ceprudukar 01 51 53 ¢3 00 £5 b0 ab be 4¢ a6 €7 63 84 98 d0 69
Bnanenen Pynun Anexcannp EBreHpeBHd, IIepBEI IPOPEKTOP, MPOPEKTOP Mo yucOHO paGoTe

A.E. PyauH

| Mettereurener ¢ 12 snpaps 2024 1. no 12 anpenst 2025 1.

Pabouasi nporpamma AUCUUNIIUHBI

B51.0.10 | MeToabl onTummsaummn

Y4ebHbINn nnaH: 2024-2025 18.04.01 UMXn3 TMNMuKM OO Ne2-1-96.plx

Kadepapa: | 54 | Xnmnyeckux TexHonorni um. npod. A.A. Xapxaposa

HanpaeneHve nogrotoBku:
(cneunanbHOCTB)

18.04.01 Xumunyeckasa TexHomnorus

Mpodwnnb NOAroToBKY: TexHonorus nony4yeHus NONMUMEPHbBIX KOMMO3WLMOHBIX ]
(cneumanmsauusi)  HAHOKOMMO3ULMOHHBLIX MaTepuanoB

YpoBeHb 06GpasoBaHus:  MarucTpatypa

dopma 0by4eHuns: O4YHas

MnaH yye6HOro npouecca

KoHTakTH T j o
I-I - b
(kypc ana 3A0) 3a5ﬂalT<;;| paboTta yac. 3ET aTTeCTaLMM
3 yn 34 37,75 0,25 2 Saver
Prg 34 37,75 0,25 2
M 34 37,75 0,25 2
NToro
PNa 34 37,75 0,25 2

CankT-lNeTepbypr
2024



Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOapToM Bbiclwero obpasoBaHusa no HanpaeneHuto nogrotoBkn 18.04.01 Xumuyeckas TeXHOMOMMS, YTBEPKAEHHBIM
npukasom MuHo6pHayku Poccun ot 07.08.2020 r. Ne 910
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DOKTOp TEXHUYECKUX HayK, [Npodeccop [saHkoBa Tamapa FOpbeBHa

Ot kadenpbl cocTaBUTENS: CawwuHa EneHa CepreeBHa
3aBegylowmin - kKadpegpon  XUMUYECKMX TEXHOMOMMN UM,
npod. a.a. xapxaposa

OT BbINycKatoLen kadenpbi: AcTalknHa Onebra
3asegytowmin kadeapon BnagumupoBHa

MeToaunyeckuin otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME AUCLUMMNIIUHBI

1.1 Uenb ancuunnuHbl: ChopmmpoBaTb KoMneTeHUuN obyyatowerocs B 06nacty npoBeAeHUs: NCCneaoBaHUn
npu paspaboTke HOBbLIX MPOLECCOB XUMWYECKOW TEXHOMOrMM C Lenblo noBbllleHust 3ddEKTUBHOCTM NPOU3BOACTBA
KOHKYPEHTOCMOCOBHOCTM NPOAYKLMN.

1.2 3apauv QUCLUUNIUHBI:

PaccmoTpeTb COBPEMEHHOE COCTOSIHNME TEXHOSNOMMIN XMMUYECKOTO MPOU3BOACTBA; TEOPUIO (PMU3NKO-XMMUYECKNX
METOAOB MWCCMEeAoBaHUS; NPUHUMMNBLI paboTbl OCHOBHbIX MPUOOPOB B MHCTPYMEHTANbHbIX METOA4AX XMMUYECKOro
nccregoBaHus.

* Moka3aTb coBpeMEHHbIE NOAXOAb! K PELLEHNIO 3aa4 NPOEeKTUPOBAHUS NPEANPUATAA XMMUYECKON TEXHOMNOMNN,
onpegeneHnss ONTUManbHOrO CoYeTaHuM (QaKTOpPOB YMpPaBEeHWs MPOLECCOM ANs OOCTWXKEHWUs] 3a4aHHOro YpPOBHS
PYHKUMOHAMbHBIX 1 NOTPEOUTENBCKNX CBOMCTB rOTOBOW MPOAYKLNN.

* MI3yunTb BO3MOXHOCTU N OrpaHMYeHns npu BbIGOpe KpUTEPMEB ONTMMMU3ALUUN, HAXOXKOEHUS KOMMPOMUCCHbIX
PELUEHUA N NHCTPYMEHTANbHbIX METOAO0B XMMUYECKOrO aHanm3a Ans oueHKkM nx addekTMBHOCTM; cnocoboB 0bpaboTku
NOMyY€EHHbIX Pe3yrbTaToB U NX NUCMOSb30BaHUSA B HAY4YHOM UCCIeA0BaHUN.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpeaBapuTenbHas NOAroTOBKa NpeanonaraeT co3gaHue OCHOBbI A (POPMUPOBAHMSA KOMNETEHLNIA, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIINH:

dunocodckne Npobrnembl HayKN N TEXHUKU

NHdopMaLmMoHHbIE TEXHONOrMK B Hayke 1 obpa3oBaHum

TeopeTunyeckne 1 akcneprMeHTarnbHble MeTobl NCCNef0BaHUN

YuebHasi npakTuka (HayyHo-uccnegosaTenbckad paboTa (MonyyYyeHue NEPBUYHBIX HaBBIKOB — Hay4HO-
nccnegosaTenbckon paboThbl))

Mpouecchl MacconepeHoca B cMCTEMaXx C y4acTueM TBepaov dasbl

2 KOMNETEHUWN OBYYAIOLLIErOCA, POPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCUUMNIIUHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTb COBPEMEHHbIE NPUGOPLI U METOAUKK, OPraHM30BbLIBaTb NpoBeAeHue
3KCNEePUMEHTOB U UCMbITaHUIA, MPOBOAUTL UX 06PaboTKy U aHanNM3npoBaTb UX pe3ynbTaThbl

3HaTb: TEOpMIO ONTUMM3ALUN XMMMUKO-TEXHOIOTMYECKUX MPOLECCOB, MOLENUPOBAHUE TEXHOMOTMUA XMMUYECKOrO
NpoM3BOACTBA, NPOrHO3NMPOBAaHNE CBOMCTB NOMy4aeMon NpoayKLun

YMeTb: ncnonb3osatb (byH,ElaMeHTaJ'Ibele 3aKoHbI B 06nactm I'IpO(beCCVIOHaﬂbHOVI OeATeNbHOCTU.

BnageTb: cnoco6amu onTMMmU3aUmMm XMMUKO-TEXHOMOMMYECKUX NMPOLIECCOB, NPOAYKLUMM C y4eToM TpeboBaHWi kayecTBa,
HaZEeXHOCTM U CTOMMOCTU, HaBblkaMW CTaTUCTUYECKOV 0BpaboTkM MOMyYEHHbIX PEe3ynbTaToB U WUX MCMOMb30BaHWS B
Hay4YHOM MCCrefoBaHWN.

OlMK-4: Cnoco6eH HaxoAUTb ONTUMaribHble peLeHUA Npyu co3aaHUM NPOAYKLUM C yYeTOM TpeboBaHUM
KayecTBa, HAAEXKHOCTU U CTOMMOCTM, a TaKXKe CPOKOB UCMOJIHEHUS, 6€30MacCHOCTU XU3HeAeATeNbLHOCTU U
3KONOrM4Yeckon YNCTOThbI

3HaTb: MeToAdbl onNTUMM3aLNN XUMUKO-TEXHOJIOMTMYECKUX MNpoueccoB C y4eToOM Tpe6OBaHI/IIZ Ka4yecTBa, HaAeXHOCTn ”n
CTOMMOCTHK; 3ajayn mopgenunpoBaHuAa M onNTuMM3aumnm XUMUKO-TEXHOJTONMYeCcKnx npoun3BoACTB Ha BCeX CcTagudax
XN3HEHHOro LnKna c uesbio nx yCTOVILII/IBOFO pa3BnTUA.

YMeTb: COCTaBNSTb M aHaNM3MpPOBaTb COBPEMEHHbIE TEXHONOMMYECKME CXEMbI OCHOBHbIX MPOLECCOB COOTBETCTBYIOLLETO
npocuns, a Takke WX ONTUMU3MPOBATb M HAMOMHATL MNEPEdoOBbIM COBPEMEHHbIM OOOpyAOBaHWEM C  Y4ETOM
TEXHOMNOMMYECKNX, S3KOHOMUYECKUNX, TEPMOAMHAMUYECKUX U IKONIOTMYECKUX KPUTEPUEB ONTUMATBLHOCTU

Bnapgetb: cnocobamm KOMMNbKOTEPHOro mMogennpoBaHma wun onTtuMmsaunn XMUMMUKO-TEXHOJNTOMMYEeCKUX npoueccoB;
CMOCOBHOCTLIO NPUHUMATb 000CHOBAHHbIE TEXHNYECKNE pelueHns B npoeccnoHansHon AesTenbHOCTH,




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HaumeHoBaHWe 1 cogepxaHune pa3genos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakt
Has
paboTa

Mp.
(4achbl)

CP
(vachb)

MHHOoBaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpOns

Paspen 1. MaTtemaTunyeckoe
MOLENMPOBaHNE MNPOLIECCOB XMMUYECKOM
TexHonorum

Tema 1. OcHoBHble NONOXeHus
TEPMOANHAMMNYECKON TEOPUU HEOBPATUMbIX
npoueccoB. Bwuabl wn3yvyaembix cuUcTem.
Onpepnenenuss B THI1. TloHaTMe cun u
NMOTOKOB.

MpakTnyeckoe 3aHATHE: OnucaHuve
06BbEKTOB ONTUMU3NPYEMbIX CUCTEM.

Tema 2. CBs3b hakTOpOB MHTEHCUdUKALNN
npoueccoB u kputepueB 3pHEKTUBHOCTU
TexHonormn. OnpegeneHne  3Ha4YMMOCTM
hakToOpOB ynpaBreHns NpoLLeCCoM.
MpakTnyeckoe 3aHaTME: OnucaHue
00BEKTOB ONTUMU3NPYEMBIX CUCTEM.

Tema 3. MocTpoeHune Matpuubl
NNaHMpoBaHWsa 3KCneprvMeHTa. YpaBHeHue
perpeccun. CKOPOCTb U3MEHEHUST SHTPONUN
CUCTEMBI.

MpakTnyeckoe 3aHATHeE: MogroToBka
00OBHEKTOB ONTUMU3NPYEMbIX CUCTEM.

Tema 4. [llpumepbl pelueHns  3agad
onTMMM3auMM MO  OOHOMY  KpUTeputo
3 PEKTUBHOCTH paspabaTbiBaeMoro
npouecca. Mepexon oT YPOBHeM
BapbMpoBaHus K peann3oBaHHbIM
3HaYeHUsM.

MpakTnyeckoe 3aHsaTHe: MoproToBka
0OBEKTOB ONTUMU3NPYEMbIX CUCTEM.

Paspgen 2. PelweHnne 3agaun ontummsaumnu
TEXHOOrM4ecKoro npouecca

Tema 5. MpumeHeHne mMeTtoda
HelrpoceTeBoro MoAennpoBaHus ans
pelleHnsa 3agad onTumusaummn npouecca B
MHOroakTOpHOM MHOroKpuUTEpmanbHOM
npouecce.

lMpakTnyeckoe  3aHATWE:  COCTaBleHue
MaTpuLbl NIIaHMPOBAHMS 3KCMEPUMEHTA.

Tema 6. BbinonHeHne nnaHa aKkcnepMMmeHTa.
MNocnepoBaTenbHOCTb 3KCMEPMMEHTOB.
Mepexon oT pe3ynbTaToB MaTemMaTUyYecKon
obpaboTku JaHHbIX ApobHoro
MHOrO(paKkTOPHOro  3KCNepumeHTa K
peann3oBaHHbIM 3HAYEHUSIM.

MpakTuyeckoe 3aHATMe: Peanusaums nnaHa
IKCNepUMeHTa.

Tema 7. BbinonHeHne 3agaHust Mo
ONTMMU3aLMM TEXHOIIOMMYECKOro npoLecca.
IMpakTnyeckoe 3aHgaTne: MamupoBaHue.

Wtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas
aTTecTtauus (3aver)

ra
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Bcero koHTakTHasa pa6ota n CP no

34,25 37,75
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHmne y4ebHbIM NnaHoOM He NPeaycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTenu oueHUBaHUA

Koa
KOoMMNeTeHUun

MokasaTenu oueHnBaHuA pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHWe oLeHOYHOro
cpencTea

OrlK-2

MepeuncnseT NOMOXeHUs Teopun HeobpaTUMbIX  MPOLECCOB;
COBpEMEHHbIE NOAXOAbl K MOAENVMPOBAHMIO YCNOBMI TEXHONOMMYECKNX
onepauMi U MPOrHO3MPOBaHUID MokaszaTenen 9PPEKTUBHOCTH
NpOM3BOACTBA M KayecTBa NpogyKuun.

MpumeHseT TeOpMo U ONbIT NPOBEAEHMS UCCNEAOBaHWIA AN peLleHnst
Hay4yHO-TEXHMYECKMX npobnem B 06nactM COBEPLUEHCTBOBaAHUSA
XUMUYECKUX TEXHONMOrnMn Buo-akTMBHbLIX BELLECTB, KpacuTenewn u
BOSIOKHUCTbIX MaTepuarnos.

MopbupaeT kputepun u akTopbl ONTUMM3ALUN TEXHOMOMMYECKNX
onepaumi ¢ y4eTOM HasHa4YeHus NpoayKuuKn; npomnsBoauT obpaboTtky
pes3ynbTaToB  WUCCNEeAoOBaHWsl, OUEHMBAET MX  TOYHOCTb U
[OCTOBEPHOCTb; NpeanaraeT niiaH pasBuTust Hay4HOro NCCnegoBaHNns.

Bonpochl YCTHOro
cobecepnoBaHus

MpaKTUKO-OpUEeHTUPOBaHHOE
3apaHve

OlK-4

M3naraeT coBpeMeHHble MOoAXOAbl K PELUeHMO 3agad onTuMmusaummn
npoLeccos XUMUYECKON TEXHONOorMm ans npoussoacTea
NnepcnekTUBHOM KOHKYPEHTOCNOCOBHOM NpoayKLUK

AHanusmpyeT akTopbl W KPUTEPUM  METOAOB  OMTMMM3aUUU
XUMMUYECKMX TEXHOSOMMIN ANsi CO34aHNA paumMoHanbHbIX 3KOOrMYECKN
afanTUpoBaHHLIX U MPUOBLIMBHBIX  MPOLECCOB  MPOM3BOACTBA
NPoAYyKUMM C 3afaHHbIM YPOBHEM DYHKLMOHAaNbHbLIX CBONCTB.
CocraBnsieT nnax aKcnepuMMeHTa " MaTemaTU4ecKoro
MOLENMPOBaHUS, adeKkBaTHO anpOKCUMUPYIOLLEro TeXHONOrMYeCcKun
npoLecc; HaxoauT KOMMNPOMWUCCHbIE peLUeHUs MHOTOKpUTepuanbHOW
3afjayn onTUMM3auun MNpPOM3BOACTBEHHbIX OMNepauvi Ans BbiMycka
BbICOKOKa4YeCTBEHHOW 6e30nacHOn NpoayKumm

Bonpocebl YCTHOTO
cobecenoBaHus

MpakTnko-opMeHTUpoBaHHOE
3agaHue

5.1.2 Cuctema 1 KpuTepum oueHUBaHusA

LWWkana oueHnBaHns

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTU

KOMMNeTeHUNN

YcTHoe cobecenoBaHve MucemeHHas paboTa

OTBeT COAEPXUT BCECTOPOHHME, rMybokue
3HaHMS. Yy oby4atoLlerocs

3a4yTteHo copMMpoBaHbl KOMMNETEHLMN B obnactu
COBpPEMEHHbLIX  Mpobrnem  XMMU4eckom
TEXHOJOTUMN.
OTBeT copepxut npyHUMNManbHble
owunbKK, ” KoMneTeHumMn B obnacTtu
He 3a4yteHo

COBpPEMEHHbIX  MNpobrnem  XxMmMuyeckomn
TEXHONOrMN He CHOPMUPOBAHDI.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6X0AUMbIe ANsl OLLeHKU 3HAaHUMW, YMEHUH,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 3

1 CoBpeMeHHble NoAX0Abl K PELLUEHUNIO 3a4a4 ONTMMMU3aLNN TEXHOMNOMMYECKNX NPOLLECCOB.

> 3Hauynmble PakTopbl, C y4ETOM KOTOPbIX BAWUSHUE Ha XMMUKO-TEXHONOMMYECKY0 cuctemy obecneumnt
3(pPeKTMBHOCTL npouecca N KOHKYPEHTOCNOCOBHOCTb MPOAYKLMN.
Bbi6op kputepmneB achHeEKTUBHOCTM NpoLecca, KOTOpble HEOBXOAUMO YUUTLIBATL NPU ONTUMU3ALIUN

3 MHOIOKpUTEPUATbHbIX TEXHONOMMYECKUX NpoLeccoB. KonmyecTBeHHOE onpeaeneHne Kputepmes onTMMmn3aLmm.
TO4YHOCTb, AOCTOBEPHOCTb U BOCMPOM3BOANMOCTb Pe3yribTaToB dKCNepuMeHTa.

4 OCHOBbI TEPMOANHAMUKM HEOOPATMMbIX MPOLIECCOB.




anIHLI,VII'IbI MaTeMaTn4eCcKoro MmoaenmpoBaHUA TeXHONOrm4ecKkmnx npoueccos.

OTanbl peanusauun nnaHa LI,pO6HOF0 MHOFO(baKTOpHOFO SKCnepumeHTa.

ypOBHI/I BapbupoBaHuNA 3Ha4YeHun (baKTOpOB 1 nepexon K peann3oBaHHbIM NapamMmeTpamM onTtuMalribHOro
coYeTaHunA no ogHOMY U3 KputepueB onTuMmn3auunn.

CyTb mMeTona HeVIpOCGTeBOFO MogennpoBaHUA.

Ol N |oo|jug

HaxoxaeHne KOMNPOMUCCHBIX peLlEHN C NOMOLLbIO HEMPOCETEBOrO MOAENUPOBAHNA.

MpuMepbl BAMAHUA XMMWYECKON Npupoabl MONMMepa Ha macconepeHoc kpacuTtenen u TBB B reTeporeHHbIx
cucTemax.

10

11  |MpumMepbl BNUSHWSA HAOMOMEKYNAPHOro CTPOEHUS NonnMMepa Ha MacconepeHoc Kpacutenei n TBB.

12 MpumMepbl BAMAHUSA NOBEPXHOCTHOIO 3apsifa nonumepa Ha MaccornepeHoc kpacuternen n TBB.

Mpumepbl BNMAHUA dU3NYeCcKux CBOMCTB MNofnMMepa Ha npouecckl MacconepeHoca kpacutenen n TBB B

13 .
reTeporeHHbIX cuctemMax c ydactnem tsepgomn (baau.

14  |Mopagok peanvsauuu nnaHa aKcrnepuMeHTa.

15 MonyyeHne ckaHMPOBaHHbIX U306PaXKEHWI MOBEPXHOCTEN OTKMMUKA MO KPUTEPUSIM ONTUMU3aLUN.

16 0O606LeHHbIe Tonorpadunyeckne n3odbpaxeHnsi NOBEPXHOCTM OTKMMKA C YYETOM Ha3HAYEeHUSA NPOSYKLUN.

17 OCHOBHbIE NOHATUA U onpeneneHna Teopun H606paTI/IMbIX npoteccos.

18 O6ocHoBaHWe 0606LLEHHOTO KpUTEPUSA ONTUMU3ALIMM.

19 MpoBepka agekBaTHOCTU MaTeEMaTUYECKON MOAENM anpoKCUMUPYEMOMY NPOLIECCY.

20 Bbi6op ypoBHel BapbMpoBaHMs hakTopoB ONTMMU3aLUN.

5.2.2 TunoBble TeCcToBble 3aAaHNA
He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. CocTaBuTb MaTpuLy NnaHnpoBaHus ApobHoro NATUEaKTOPHOro aKCNepuMeHTa Ans onTMMU3aLmMm npouecca
KpaLLeHns NonMamMmnaHoro BOSIOkHa MeTansIoKOMMeKCHbIM kpacutenem 1:1

2. TpeanoxwTb anroputM onNTUMM3aLMKU npolecca rMapo,-oneodobusaunm napa-apaMmuaHbIX KOMMNEKCHbBIX
HWUTEW B YCNOBUSX X NPOV3BOACTBA.

3. BblbpaTb haktopbl M KpUTEPUM ONTMMM3ALMM NpoLEecca MOBbIWEHUS XNadOCTOMKOCTU XIYTOB HUTEN C
NCMNOnb30BaHNMEM COCTABOB HA OCHOBE aMUHOGOPMarnbAernaHbIX NpeaKoHAEHCATOB M CUHTETUYECKMX Kay4yKOB.

5. TpeanoxuTb anropuTMm AEWCTBUN [ANs HAXOXOEHUS  KOMMPOMMUCCHOIO peLleHns 3ajadv onTuMu3auuv B
NATUEAKTOPHOM IKCMEPUMEHTE MO BOCbMU KPUTEPUSIM ONTUMUIALNN.

6. CocTaBuTb ypaBHEHUE perpeccuu B Apo6HOM NATUaAKTOPHOM SKCNEPUMEHTE MpoLiecca TepMOonepeBOaAHON
neyatu ruapoobnamMpoBaHHON TKAHW U3 CUHTETUYECKUX BOJTOKOH.

7. BbiGpaTh (hakTopbl ONTUMM3ALUMM W pacnpefenuTs Mo YPOBHSM  MaTpuubl NAaHUPOBaHUA Ans
NATUAKTOPHOTO 3KCNEPUMEHTa MO OAHOMY KPUTEPUIO.
8. MepeyncnuTe OCHOBHbIE MOSNOXEHUS TepMOAMHAMMUYECKOH Teopun HeobpaTUMbIX MPOLECCOB W

npounncTpMpoBaTth NpuMmeHeHne THI K pelweHno 3agad onTMMmn3aumMm TeXHONIOrMYeCckoro npouecca.

9. Mepeuncnutb aTanbl UCNOMbL30BaHUA MeToda HeMpoCeTeBOro MOAENUPOBAHUA MPWU pelueHuu 3agadu
ONTUMU3aLMM TEXHONOMMYECKOro npoLecca.

10. [MpownniocTpupoBaTb 3Tana npouedypbl ManMpopsaHus Tonorpaduyecknx usobpaxeHun Mo AByM
KpUTEpUsM ONTMMM3auMM B NATUAKTOPHOM IKCNEPUMEHTE ANS HaxXOoXOEHWUs ONTUMAanbHOro CoyeTaHWus YCroBWUiA
npouecca ¢ y46TOM Ha3HaYeHus.

5.3 MeToanuyeckne matepuanbl, onpeaensiolime npoueaypbl oueHMBaHUA 3HaHUA, YMEHUN, BnageHun (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBusa ponycka oby4arowierocsi K npoMexyTo4Hon aTrectaLmMm U NOpAAOK NMUKBUAALIMKN akafeMU4yeckon
3a10/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauMn pernameHTUpoBaHO foKanbHbIM HOpMaTMBHbIM aktom CM6IMYMNTA
«lMonoxeHne 0 NPpoBeAEHNM TEKYLLLEro KOHTPOSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyaoLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOMN aTTecTaunm No AUCUUnInHe

YcTHas + [NMncbmeHHasn KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUNInHe

HeBO3MOXHOCTb MOMb30BaTLCH CROBapsiMKU, CrpaBOYHUKaAMW, WHbIMW MaTepuanamu. Ha nogrotoBky oTBeTa
oTBoANTCHA 15 MUHYT

6. YYHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI




6.1 YuyebHas nutepaTtypa

ABTOp 3arnasue M3paTtenbcTBo [oa nspaHusa Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Oaxkosa T. HO. MeToapl aHanmsa http://publish.sutd.ru/
Kpacutenem u TEKCTUIbHO- CankTt-lNeTepbypr: 2020 tp_ext_inf_publish.ph
BCNOMOraTenbHbIX BELLECTB. cnierynrq p?id=2020123
AHanus kpacurtenemn
ManeryHnoea H. A, |VIHpopmMaLnoHHble MeToabl http://publish.sutd.ru/
BypeHesa O. W.,|npoekTrnpoBaHus tp_ext_inf_publish.ph
Oaxkosa T. HO. TEKCTUMNbHbLIX MaTepuanos u . p?id=2020475
n3gennin ¢ KONOpPUCTUYECKNM CanT-Tletepbypr: 2020
cnierynrq
odopMneHnem cnocobom
TKayecTBa
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
Benunuko, A. A.,|MeToabl nccnengoBaHus HoBOCUBUDCK: http://www.iprbooksh
dunmmoHosa, H. U. MUKPOS3MNEKTPOHHbIX " HOBOCVI6VIpF():KVI'l7I 0p.ru/45105.html
HaHO3MEKTPOHHbIX . 2014
MaTepuanoB U  CTPYKTYp. roCyAapCTBEHHbIN
YacTs Il TEXHUYECKWI YHUBEPCUTET
XammartoBa, B. B.,|TexHonormm npousBoacTBa KasaHb: KasaHckuin http://www.iprbooksh
lMavHyTtamHoB, P. ., |KoHKypeHTOoCcnocobHbIX HaUMOHarnbHbIN op.ru/100630.html
XammaTtoBa, 3. A.,|TeKkcTunbHbIX Martepuanos nccnegoBaTenbCKUi 2018
Pasymees, K. 3. ona  cneuuanbHOW oaexabl TEXHOMNOrM4YeCKnn
(amsaiH KocTioma) YHUBEPCUTET

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

Peectp TY n FOCT P®. http://ts.gostinfo.ru

OneKTpoHHbIN kaTanor 6mubnuotekn CICYMTH http://publish.sutd.ru/

OneKkTpoHHbIN kaTanor «Hay4Hble xxypHansl CITYMTOx»:http://journal.prouniver.ru/glavnaya/
OneKkTpoHHO-6MbnmoTevHasa cuctema elibrary. http://elibrary.ru

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHM4YeCcKkon 6a3bl, Heo6xoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIInHe

[ns npoBegeHus1 MNpPaKkTUYECKUX 3aHSATUA WUCMONb3yeTcs ayautopusi C HabopoM XMMUYECKUX PeakTUBOB,
BbITS)KHbIMM  WIKacpamu, Becamu nabopaTopHbIMK, CYLIMIbHbIMKU  WKadamu, npubopamn Ana onpegeneHus
NOTPeOMTENbCKUX M cneumanbHbIX CBOMCTB NOMMMEPHBLIX MaTeEpPUanoB, LBETOM3MeEpPUTENbHbIM KomnnekcoM Color i5 .
«Gretag Macbeth» -1

Ayautopus OcHalleHne

MynbTMeauiitHoe o6opyaoBaHue, KOMMbIOTEPHAsA TEXHUKA C BO3MOXHOCTBIO NOAKIMOYEHNS K CETU
KomnbioTepHbin knacc [«MHTepHeT» 1 obecneveHneM JOCTyna B 3MEKTPOHHYK WHOPMALMOHHO- 0GpasoBaTesibHYo
cpesy

MynbTumeaniiHoe obopyaoBaHue, cneunannsmpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A

ayautopust

CneumnanuavpoBaHHas meGenb, Aocka
YueGHasi ayamtopms
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