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IIACIIOPT
®OH/IA OLIEHOUHBIX CPE/ICTB I10 YYEBHOM JUCIIUII/INHE
«TEXHOJIOT I HEGTEXUMHWUYECKOT'O CUHTE3A»

(HaMeHOBaHVe AUCLUTITMHBI)

n/m

KonTposmmpyemsblie pa3jesbl
(TeMBbI) JUCHUN/TMHBI

Kop KoHTpO/THpYyeMoi
KOMIIeTeHI[UM (U1K ee
YacTH)

HanmeHoBaHue
OLIeHOYHOI'0 CPeJCTBa

OcCHOBHBIE IOHATHSI METO/|a MOZJeTMPOBAHMUS.
Mopenu u MmozieniupoBanve. Mogenu
MaTeprasbHble U MbIC/IEHHBIE.
MaTtematuueckoe U pr3nueckoe
MozesiipoBaHre. OCHOBHBIE CBOMCTBA
Mozeneid. CyLIHOCTb U LieJin
MaTeMaTHueCcKoro Mo/ie/TMpOBaHusi 00beKTOB
XUMHUYECKOM TeXHOJIOTHH.

OTTK-6, TTK-6

[Iuckyccus

OCHOBHBIE CBOMCTBA XMMHKO-
TEXHOJIOTUUeCKOro rporjecca. CriocoObr
MozenupoBaHus. Llenu momenupoBaHus.
XTTI. XUMHKO-TeXHOJIOruuYecKasi CUCTeMa U
9Tarbl ee UCCIef0BaHMs.

OIIK-6, ITK-6

Y CTHBIM OTpOC

Knaccudukanus u cBoiictBa XTC. Uepapxus
XTC. TexHosioruyeckue onepaTopbl U TUIIbI
CBSI3U MeXy HUMU. THUIoBble
TeXHOJIOTUUeCKUe CBSI3U MeX/Y 3/IeMeHTaMU
— I10C/Ie/joBaTe/IbHas, rapasiesbHasd,
06BoiHasi. CXeMbl 3THUX CBs3el.

OIIK-6, ITK-6

[Tyckyccust

DyHKI[MOHA/TbHAsI CXeMa IMPOX3BOZCTBA
MeTaHos1a. TexHo/iornueckas cxema
MPOU3BO/CTBA MPOIiecca MeTaHoJIa.
OnepaTopHasi cxeMa CHHTe3a MeTaHOoJIa

OIIK-6, ITK-6

OO6cy>xaeHue T0KIaa

Mo/ieTMpoBaHUe CXeMbl TEXHOIOTMUeCKOTO
riporiecca. [ToaxoAbl K OMHMCaHUI0 XUMUKO-
TeXHOJIOTMUeCKOT0 TMpoLjecca Kak CUCTEMBI
(CTpPYKTYPHBIY 1 SMITUPUYECKUT).

OIIK-6, ITK-6

O6cyxaeHve
COO0O0IIeHUsT

[TpencraBnenve rpynnel X TC B BUge rpagos
1 Matpull. OnpezieneHye rpacga.
HeopueHTupoBaHHbIe, OPYEHTHPOBAHHbIE U
cmeluaHHble rpadsl. Hynb-rpad. Buger
rpaoB: IOTOKOBbIE, CUTHA/IbHBIE U
CTPYKTYpHBIE.

OITK-6, TIK-6

[IucKyccus

['pad 1o ob1MM MacCOBBIM pacxo/iam,
COOTBETCTBYHOLUM TEXHOJIOTMYECKOM CXeMe
cuHTe3a MeTaHos1a. [10ToKoBbIN rpad 1o
00I[MM MaTepHUanTbHBIM PacXoZaM.
OKCepruyecKuii MOTOKOBBIM rpad.

OITK-6, TTK-6

OO6cyxIeHre AoK/Iaza

CuHre3 ontuManbHOU CTPYKTypbl XTC.
[TpuHLMnBEl Teopun cuHTe3a XTC:
1eKOMITO3ULIMOHHBIN, 3BPUCTUYECKUH,
VHTerpaabHO-TUNOTeTUYEeCKUH,

5BOJTFOL[MOHHBIM.

OIIK-6, ITK-6

Y CTHBIM O1poC




INIEPEYEHDb OIDEHOYHbBIX CPEACTB

Ne [HavmeHoBaHue |[KpaTkasi XxapakTepUCTHKa OLleHOYHOTO cpeznctBa  ([IpepcraBieHuve

n/m |[OL|€HOYHOI0 OLIeHOYHOT'0 Cpe/iCTBa
CpejiCTBa B oHie

1.  [Tewmsl s Cpe/ICTBO KOHTPOJISI yCBOEHUST yueOHOT 0 Borpockl 1o TeMam
CaMOCTOATeJIbH [MaTeprasia TeMbI, pasziesa Wi pas/iesoB /paszenam
Or0 U3yUeHHsl |IUCIUIUIUHBI, OPraHU30BaHHOE KaK yuebHoe TAUCLIUTLTMHBI

00yyJaroIMMHUCS

3aHsATHE B BU/e coOece[0BaHUS MpeIioiaBaTerisi C

Boripockl K
pyOexxHo
aTTecTaluu

Cpe/CcTBO MPOBEPKU YMeHUH PUMEeHSITh
0J/yJYeHHbIe 3HaHUS T10 3apaHee Orpe/ie/IeHHOU
MeTO/IMKe [I/isl pellieHusl 3a/jau WK 3a/laHui 110
MO/IYJTI0 WU IUCLIMIIIMHE B L[eJIOM

bunertsl 1o TemaM /
paszesnam
TUCLIUTIIMHBI

JK3aMeH

MToroBasi bopMa OL|eHKU 3HaHUM

Borpock! K 3K3ameHy

TpeOoBaHus K pe3y/IbTaTaM 0CBOEHUsI JUCHUTLIMHBI

Kop mo
dIrocC

I/IHJJ[I/IKHTOPBI AOCTH)KEHHUSA

IInanupyemble pe3y/abTaThl O00y4YeHHA TIO

puciumniHe (3YB)

Oo6menpodeccoHaIbHbIE

OIIK-6

OIIK-6.1. [ToHMMaeT NPUHLUIIBI
paboThI COBpEMEHHBIX
MH(POPMAaLIMOHHBIX TEXHOIOTUH.

OIIK - 6.2. YMmeeT UCno0/b30BaTh
vH(GOpPMallMOHHbIE  TeXHOJIOTUH
ISt pelilieHust 3ajau
rpogeccruoHabHOU
JlesiTeNIbHOCTH

OIIK-6.3. Bnazeer TexHUKOU
rpyuMeHeHUsT UH(POPMAaI[MOHHBIX
TEXHOJIOTUM TMpH  pa3paboTke
TeXHOJIOTMUeCKUX MPOEKTOB

3HaTh COBpeMeHHbIe uH(pOpMaIMOHHbIE
TeXHOJIOTHH, WCIO/Ib3yeMble TIPH pelleHrH 3a/iau B
obmacTd Mofle/TMPOBaHUs, pacueTa | TMozdopa
obopyoBaHus JUist TMPOLIECCOB
HedTenepepabaThIBarOL[el IPOMBIIIIEHHOCTH;
Ymerb WCII0/Tb30BaTh UH(OpPMaIMOHHbIE
TEXHOJIOTUM [iJI1 COCTaBJIeHUs] MaTeMaTHueCcKUX
Moziesieldd ¥ THUIIOBBIX 3aJau MPU MO/eTMPOBaHUU
MPOLIeCCOB ¥ armapaToB TiepepaboTkyi HedTH H
rasa;

Biaslerb MeTo/laMM MaTeMaTHUecKoro aHaau3a |
MOZIe/TMPOBaHMS, TEOPeTHUEeCKOTO U
9KCIIePUMEHTAa/IbHOTO  MCC/Ie/IOBAHUST  TIPOLIECCOB
HedTeriepepabOTKM HAa  OCHOBe  TPUMEHEHUsI
MH(OPMaIMOHHO-KOMMYHHKAIIHOHHBIX
TeXHOJIOTUH

ITpodeccuonambHbIE

IIK-6

ITK-6.1. TIpoBoguT paboThl MO
0o0paboTke ¥ aHa/MM3y HAy4YHO-
TeXHUYeCcKorM UHpopMaLUuu U
pe3y/bTaTOB UCCJ/IeJOBaHUM.

IIK-6.2. PykoBoacTBO rpynmnou
paboOTHHUKOB TpU HCC/IeJ0BaHUU
CaMOCTOSITEJIbHBIX TEeM.

IIK-6.3.
JlesiTe/IbHOCTBIO,

3aHuMaeTcs
HaripaBJ/IeHHOM

3HaTh MeTOJUKHU TPOBe/leHUs] TeOPeTUUeCKUX U
9KCTIePUMEHTA/IbHBIX HMCC/Ie/IOBaHUM, OLIEHKH WX
pe3y/bTaTOB M MeTO/Ibl MaTeMaTUueCcKoro aHasam3a
Y MOJIe/TAPOBAHUSL.

YMeTb UCMOMb30BaTh CeTeBble KOMITbIOTEPHBIE
TeXHOJIOTUM U 0a3bl JAHHBIX MPU MO/IeTMPOBAaHUU
TPOLIECCOB M arraparoB TiepepaboTKu HehTH U
ra3a; ymMeTb COCTaB/STH MaTeMaTU4YeCKHe MOZeu
TUIOBBIX 3aJau MPU MOJIe/TMPOBAHUU TIPOLIECCOB U
anraparoB TiepepaboTku HedTH W rasa, HaXOJUTb
crnoco0bl MaTeMaTH4eCKOro pelLieHus U




Ha peliieHue 3az1a4
aHaTUTHYECKOT 0 XapakTepa,
NpeAroJiaraloliux  BbIOOp U
MHOroo0Opasue aKTyaJTbHbIX

croco6oB peleHus 3a/iau.

IIK-6.4. OcyuiecTB/isgeT aHaau3 1
ONTUMM3ALIUI0 TpOoLIeCcCOB
ynpaB/ieHUs] KU3HEHHBbIM LIUKIOM
Hay4YHO-HCC/Ie0BaTe/IbCKUX u
OTIBITHO-KOHCTPYKTOPCKUX paboT

WHTepIpeTaLun CMBIC/IA TIO/TyYeHHBIX
MaTeMaTHUUeCKuX pe3y/bTaToOB, B TOM 4YKC/e TpU
npoBeZieHUM pabOT CaMOCTOSTENIBHO WM IIpU
DYKOBOJICTBe TPYNIOM pabOTHUKOB B COCTaBe
aBTOPCKOI'0 KOJI/IEKTHBA.

Bnagern MeTo/laMu MO/Ie/TUPOBaHUSs
TeXHOJIOTUUeCKHX TIPOLeCCOB TiepepaboTKu HedTH
u rasa; HaBbIKaMU WCI0J1b30BaHUs

MH(POPMAaLIMOHHBIX TEeXHOJOTMM TIpu pa3paboTke
MaTeMaTHUeCKuX W (U3NYEeCKUX  MoZesiel
TpoLieccoB U 060pyAoBaHUs TiepepaboTKy HedTH U

rasa.
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BOHPOCBI U OI€HOYHBbIE€ KPDUTEPUH /IA KOHTPOJIA YCII€EBA€MOCTH
10 UTOTraM 0CBOE€HHUSA NUCIIUIT/TMHBI

7.1. Boripochl K nepBoii py0e)xHo# aTTecTaluu

OCHOBHBIE IOHATUS MeTO/la MOZe/IMPOBaHUSI.
MopenupoBaHue U MOJEH.

Mopenu MaTepuaibHble U MbIC/IeHHBbIE.
MaremMaTHueCcKre MO/Ie/H.

OcHoBHbIe TpebOBaHUS K MPOLIECCY MO/IeMPOBaHUSI.
OKOHOMUYHOCTB. TpaslyKTUBHOCTE.

Criocobbl MO/ieTMpOBaHUsl.

MogenvpoBaHue IepexoHbIX IIPOLeCCOB.
Maremartrueckoe MOZie/IMpOBaHue.

. [TapameTpnl MaTeMaTHUUeCKON MOJeMH.

. ®u3ryeckoe MOZie/IMpOBaHue.

. Metop ¢h13nyeckoro MozieTMpoBaHus1, 00/1aCT TIPUMeHeHHsI.

. MaTemaThueckoe Mo eMpoBaHue.

.CymHOCT, ¥ 1elM MaTeMaTHueCKOro MOJe/IMpPOBaHus 00BEeKTOB

XUMHYeCKON
TeXHOJIOTUH.

MaremaTHueckoe Mo/ie/IMpOBaHHe Kak COBPeMEeHHbIN MeTO/| aHa/Iu3a U CHHTe3a XUMMHKO-
TeXHOJ0rnueckux nporeccos (XTII).

MogenupoBaHue CXeMbl TEXHOJIOTMUECKOro IpoLjecca.

[IpumeHeHre pa3MUUYHBIX IPYEMOB MOZeUPOBaHMUS.

[Ba  moaxoza K COCTaBJIEHUMIO — MaTeMaTMUeCKMX  MoJejlell  Ipolecca:
JleTePMUHHPOBaHHbIN U CTOXaCTUUECKUM, UX BO3MOXKHOCTb U c(hepa UCTOIb30BaHUS.
XMMHKO-TeXHOJIOTMUeCKU NPoLiecc Kak CucTeMa.

OcCHOBHBIE 3/1eMeHTbl XUMHUKO-TEXHOJIOTUYECKOr0 MpoLiecca.

CxeMa BHeILIHMX CBsI3el XUMHUKO-TeXHO/JI0rMUeCcKoro nporiecca.

KoHTponupyeMble 1 HEKOHTPO/IUpYeMble (PaKTOphbI.

Oo0pa3er Ou1eTa mepBoH pyoe)KHOH aTTeCcTaluH

I'po3HeHCKMIT rocyjapCcTBeHHbIN He()TSAHOH TeXHUYeCKHI yHUBepcUuTeT uM.akaj. M./l. MUIIMOHIIMKOBA

VHCTUTYT NPUKJIaAHBIX HHGOPMALIMOHHBIX TeXHOIOTUI
I'pynna "HTC" Cemectp "7"
JucoumiuHa "MOJE/IMPOBAHUE XUMUKO-TEXHOJ/JIOTUYECKHUX ITPOLIECCOB
INEPEPABOTKU HE®TN"
Buner Ne 2
1. Cioco6bl MoJie TMPOBaHUSI.




IMognuceh npenoaaBare/is IToanuck 3aBeayromero Kadeapou
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21.

2. CyIIHOCTb U LIeId MaTeMaTUYeCKOT0 MO/IeTMPOBAHUS 00BEKTOB XUMHUECKOUW TeXHOJIOTHH.
3. Mogzienu MatepuasbHble U MbIC/IEHHBIE.

7.2. Bonipochkl KO BTOpO#i py0e)xHOM aTTecTanuu

[Togxonpl K  OMWCAHUIO XMMHKO-TEXHOJIOTUYECKOTO Tpolecca KaK CHUCTeMBI
(CTPYKTYpHBIN U SMIUPUUECKUH).

CTpyKTypa MaTeMaTHUeCKOro OMKUCaHus TIPU CTPYKTYPHOM MOAXOZeE.

Vepapxuueckas CTpyKTypa MaTeMaTUUeCKON MOZeJH.

OMITMpUYeCcKre MOZIeJH.

Matematrueckye MO/ie/Ii HeCTaljJMOHapHbIX ITPOLIECCOB.

HekoTopble 0coOeHHOCTH MO/iesiell 1 3a/jau MaTeMaTHueckoro Mo/ie/IMpoBaHusl.
ITapameTpsl MOZe/IN.

Mopeny CIJIOLIHBIX CpeJ; U IICeB0rOMOreHHbIe MO/e/H.

Mopgenu njeanbHbIX IOTOKOB.

. Mogeniv HenzieabHBIX MOTOKOB.

. Cnoxxaple Mmozieni. KoMOWHUPOBAHHBIE MO/IEJH.

. OnTUMH3aLUs TEXHOJIOTMYECKUX MpoLeccoB. @opManu3aLius 3a1auu.

. Kpurepuii ontumansHoCcTH. ONTUMU3UPYIOLIME (DAKTOPHI.

. Knaccudukauums metoioB ontumusauyu XTC.

. Ontumusatms  XTC 1o  TexXHOJOrMYeCKMM, SKOHOMHUUYECKMM M 3KO0JIOTMYeCKUM

KPUTEPUSIM.
Cocrasnenuve mogenu XTC.

KommbroTepHble MOJenvpyrol[yde CUCTeMbl [Jid pacyeTa W ONTUMH3ALMA XUMHUUYECKUX
TIPOU3BO/ICTB.

OCHOBBI  MOJE/NUPOBAHUSI ~ XMMHYECKUX  KOHTAaKTHO-KaTaJIMTUYECKUX  pPeakKTOPOB
(>kuaKodasHbIX, CyCIIeH3UOHHBIX, C KUTISLUM CJI0eM KaTa/inu3aTopa u [ip.).
MaremaTrueckoe MOZeIUpOBaHue — TMepPCreKTUBHOE HarlpaB/ieHUe COBepIIeHCTBOBaHHUS
XMMHKO-TeXHOJIOTUYeCKUX TPOLIeCCOB.

MopenvpoBaHye TIPOMBIIUIEHHbIX KaTaJTUTHUYeCKHUX MPOLeCcCOB (Ha MpUMepe CHUHTe3a
MeTaHOJ1a WY APYroro nporecca).

[TprMepbI MaTeMaTHUeCKUX MO/lefiel TIPOMBIIILJIEHHBIX MPOLiecCOB HedTeriepepaboTKH.

OO6pa3en 0Ku/1eTa KO BTOPOil py0e)XKHOH aTTecTal[uu

I'po3HeHCKHH rocy/japCcTBeHHbIN He(hTAHOM TeXHUUeCKUH YHUBepcHTeT uM.akaa. M.JI. MUJIHOHIUKOBA

PN

MHCcTHTYT NPUK/IAHBIX HH()OPMAI{HOHHBIX TeXHO/I0T U
I'pynna "HTC" Cemectp "7"
Jucyunuaa "MOJE/IMPOBAHUE XNMMHUKO-TEXHOJ/JIOT'MYECKUX ITPOIIECCOB
INEPEPABOTKU HE®THN"
Buster Ne 1
1. Mopenu upeanbHbIX [IOTOKOB.
2. OnTrMu3aLus TeXHOJIOTMUeCKUX IporeccoB. dopManusanys 3aZauu.
3. [TapameTprl Mozeu.

IMoanucek npenogaBares IToanuck 3aBeayromero Kadeapou

7.3. Bonpocskl K 3K3aMeHy

OCHOBHbIe MOHSTHS METO/A MOJIeTUPOBAHUSI.
MopenupoBaHve U MOJeJIA.

Mopenu MaTtepraibHble U MbIC/IEHHBIE.
MaTemMaTHueCKUe MOJesTH.
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43.

OcHoBHBbIe TpebOBaHUs K MPOLIECCY MO/IeNPOBaHKsI.
OKOHOMUYHOCTb. TpaZlyKTUBHOCTE.

CriocobbI Mo/1eTMpoBaHUsl.

MogenvpoBaHue Iepexo/HbIX MTPOLIeCCOB.
Matematrueckoe MOZie/IMpOBaHue.

. [TapameTprl MaTeMaTUUeCKOU MO/IeH.

. ®u3ryecKoe MO/ie/TMpOBaHue.

. Metog ¢usnyeckoro MmozenpoBaHusi, 00671aCTH IPUMeHeHHs..

. MaTemaThueckoe Mo/ielMpOBaHUe.

.CyuHoCT ¥ IL|eId  MaTeMaTHYeCcKoro MO/Ie/TMPOBAaHUSI OOBEKTOB  XMMHYECKOU

TeXHOJIOTUH.
MaremaTtrueckoe MOZe/IMpOBaHKe KaK COBpeMEeHHbIM MeTO/| aHa/lh3a U CHUHTe3a XMMUKO-
TexXHOJ0rnueckux nporeccos (XTTII).

MogenvpoBaHue cxeMbl TeXHOJIOTMUECKOI'0 TIpoLjecca.

[IpuMeHeHre pa3MUUHBIX IPYEMOB MO/ eTUPOBAaHMUS.

[Ba  moaxoza K COCTaB/JIeHHWIO  MaTeMaTM4yeCcKMX — MOJesled  IpoLecca:
JleTePMHHYPOBaHHBIN U CTOXaCTUUeCKU, UX BO3MOXXHOCTb U C(pepa UCTI0/Ib30BaHUSI.
XVMUKO-TeXHOJIOTMYeCKUM MPOoLiecC KaK CUCTeMa.

OcCHOBHBIE 3/1eMeHTbl XUMHUKO-TEXHOJIOTUUECKOT0 MpoLiecca.

Cxema BHeIlIHUX CBs3eM XMMHUKO-TeXHOJIOTHYeCKOro Mporiecca.

KoHTponupyemble 1 HEKOHTPOIUPYeMble (PaKTOPHI.

[Togxonpl K  ONUCAHUIO  XMMHKO-TEXHOJIOTUYECKOrO Ipolecca KaK  CHUCTeMBI
(CTPYKTYpPHBIM ¥ SMITUPUYECKUH).

CrpyKTypa MaTeMaTU4eCKOI0 OMKUCaHuUs IIPU CTPYKTYPHOM MOAXO0Ze.

Vepapxuueckasi CTpyKTypa MaTeMaTUUeCKON MOJeH.

OMIMpUYecKre MOZeH.

MaTtematuueckrie MO/ie/Ii HeCTaljJuOHapHbIX MPOLIECCOB.

HekoTopbie 0coO€HHOCTH MO/jeJiel 1 3a/jau MaTeMaTHueCcKoro MO/IeTMPOBaHUS.
ITapameTps! Mozenn.

Mogenu CrijIolHBIX Cpef ¥ ICeB0rOMOTreHHbIe MOZeJIH.

Mogenu njeanbHbIX TIOTOKOB.

Mogenu HenjiealbHbIX TTOTOKOB.

CnoxxHble Mofiend. KoMOMHUpOBaHHbIe MOJIE/TH.

OnTumM3aLus TeXHOJIOTMYeCcKux rnporeccos. dopManusaius 3aZauu.

Kputepuii ontumanbHOCTH. ONTUMU3BUPYIOIIHE (DAKTOPBI.

Knaccudukarys metogoB ontumusanuu XTC.

Ontummzaiusi XTC 10 TexXHOJOTMYeCKUM, SKOHOMUUECKMM U 3KOJIOTMUYeCKHUM
KPUTEPUSIM.

CocraBnenuve mogenu XTC.

KomrnproTepHsle Mozie/IMpyroLe CUCTEMBI /JI1 pacyeTa M ONTUMU3ALMU XMMHUYEeCKHX
TIPOM3BO/CTB.

OCHOBBI  MOJE/IMPOBAaHUS ~ XWUMWUYECKUX  KOHTAaKTHO-KaTaJIUTHYECKUX  pPeakTOpOB
(>kraKO(gasHbIX, CyCIIeH3UOHHBIX, C KUTALLUM CJIOEM KaTanv3aTopa u Jip.).
MaremaTtrnueckoe MOZe/IMpOBaHKe — ITepCIeKTUBHOe HarlpaB/leHHe COBepLIeHCTBOBaHUS
XUMHKO-TeXHO/IOTUYECKUX TIPOL[eCCOB.

MojenvupoBaHie TPOMBIIIJIEHHBIX KaTaJUTUYeCKUX MpOLieccoB (Ha MprMepe CHUHTe3a
MeTaHoJ/1a UM pyroro rnpotecca).

[Tpumepsl MaTeMaTHUeCKUX MO/ieJiel TIPOMBILIIEHHBIX MPoLjeccoB HedreriepepabOTKY.

Oo6pa3zey Gusrema K 3K3ameHam

I'po3HeHCKMH rocyjapCTBeHHbIH He(DTSAHOM TeXHHUeCKUI YyHUBepcuTeT uM.akaj. M./,

MuLIHOHIIHKOBA
MHCTUTYT NPUK/IaAHBIX HH()OPMALMOHHBIX TEXHO/IOT U
I'pynmna "HTC-21" Cemectp "7"



Jucounmmaa "MOJE/IMPOBAHUE XUMUKO-TEXHOJIOI'MYECKHUX
IMTPOLIECCOB ITEPEPABOTKU HE®TU"
Buner Ne 1
1. OCHOBHBIE TOHATHSA METO/Aa MOJeTUPOBAHUS.
2. [TapaMeTpbl MaTeMaTUueCKOW MOZeJIH.
3. Cocrasnienue mozenu XTC.

IMoanuch npemnojaBareisi IToanuck 3aBeaymoiero Kageapoi

I'po3HeHCKMI rocyJjapCTBeHHbIN He()TAHOM TeXHUYeCKHI yHuBepcuTeT UM.akaj. M./I.
MunnuoHIMKOBa
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0TUH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVMMUKO-TEXHOJ/IOTMYECKUX
ITPOIECCOB IIEPEPABOTKU HE®THN"
Buner Ne 2

1. OcHoBHbIe TpeOOBaHUs K MPOLIECCY MO/e/IMPOBaHMUS.

2. [TapameTpel MOZIe/IH.

3. DKOHOMUYHOCTb. TpafyKTUBHOCTb.

IToanuch npenojaBareis ITopnuch 3aBeyIOIero
Kadeapoi

I'po3HeHCKMI rocyJjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/JI0THH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMUKO-TEXHOJIOTNTYECKUX
ITPOIECCOB IIEPEPABOTKU HE®THN"
Buner Ne 3
1. CxeMa BHEIIIHUX CBsi3ell XUMUKO-TeXHOJIOTMUeCKOro mpoljecca.
2. DMnupUueckKue Mozesu.
3. KomrbroTepHble MOZe/IMpYIOLLMe CUCTeMBI [/I1 pacueTa ¥ ONTUMHU3aLMU XUMHAYeCKUX

TIPOM3BO/ICTB.

IMoanuch npemnojaBareisi IMoamuck 3aBeayroiero kKadeapoi

I'po3HeHCKMI rocyjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0THH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVMMUKO-TEXHOJ/IOTMYECKUX
ITPOLIECCOB ITEPEPABOTKU HE®TN"
Buner Ne 4

1. Kputepuii onTuManbHOCTU. ONTUMHU3UPYIOLLME (PAaKTOPHI.
2. Marematnueckoe MOZe/IMpOBaHue.
3. OnTUMH3aLUs TEXHOJIOTMYECKUX MpoLeccoB. dopManu3anus 3a1auu.

IMoanuch, npenojaBare/isi IMoanucek 3aBeaymomiero kadeapoi

I'po3HeHCKMI rOCyAapCTBeHHbIN He(pTAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTUTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"



Jucounmmaa "MOJE/IMPOBAHUE XUMUKO-TEXHOJIOI'MYECKHUX
IMTPOLIECCOB ITEPEPABOTKU HE®TU"
buner Ne 5
1. MaremaTnuyeckue MOZeH.

2. Vlepapxuueckasi CTpPyKTypa MaTeMaTUUeCKON MOJeH.
3. Cyl[HOCTb U 118/ MaTeMaTUUeCKOTro MO/Ie/TUPOBaHKST 00 BeKTOB XUMHUUEeCKOH TeXHOJIOTHH.

IMoanuch npemnojaBareisi IMoamuck 3aBeayromero kKadeapoi

I'po3HeHCKMI rocyJjapCTBeHHbIN He()TAHOM TeXHUYeCKHI yHuBepcuTeT UM.akaj. M./I.
MunnuoHIMKOBa
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0TUH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVMMUKO-TEXHOJ/IOTMYECKUX
ITPOIECCOB IIEPEPABOTKU HE®THN"
Buner Ne 6

1. Mopenu maTepranbHble U MbIC/IEHHBIE.

2. DMnMpUueckre MoJesu.

3. Mopenu naeanbHbIX TOTOKOB.

IMoanuch, npenojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI FOCyAapCTBEeHHbIN He()TAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTuTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMUKO-TEXHOJIOTUYECKUX
ITPOLIECCOB ITEPEPABOTKU HE®TN"
buner Ne 7

1. MogenupoBaHue cXeMbl TEXHOJIOTMYECKOI'o TipoLiecca.

2. MaTemaTrhueckoe MOZie/IMpOBaHue.

3. Crioco6bI MOie/TUPOBaHHUS.

IMoanuch npemnojaBareisi IMoamuck 3aBeayromero kKadeapoi

I'po3HeHCKMI rocyJjapCTBeHHbIN He()TAHOM TeXHUYeCKHil yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/JI0THH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVNMUKO-TEXHOJ/IOTMYECKUX
ITPOLIECCOB ITEPEPABOTKU HE®TN"

buaer Ne 8
1. Criocobbl MOZIeTMPOBAHUSI.
2. DMnupUueckKre Mozesu.
3. Mopenu Hen/leanbHbIX TIOTOKOB.
IMoanuch, npenojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI FOCYyAapCTBEeHHbIN He(pTAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTuTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMMUKO-TEXHOJIOTUYECKUX
ITPOOECCOB IITEPEPABOTKU HE®THN"



Buner Ne 9
1. Knaccudukaiyst metozioB ontumusanmu XTC.
2. Mopenu MaTepyajbHble U MbIC/IEHHBIE.
3. [TapameTpel MOZe/IH.

IMoanuch npemnojaBareisi IMoamuck 3aBeayromero kKadeapoit

I'po3HeHCKMI FOCYyAapCTBEeHHbIN He(pTAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTUTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMMUKO-TEXHOJIOTUTYECKUX
ITPOIECCOB IITEPEPABOTKU HE®THN"

Buner Ne 10

1. Mopenu uzieanbHbIX TOTOKOB.
2. IToaxo/pl K OMMCAHUIO XMMUKO-TEXHOJI0TMUEeCKOro Iporiecca Kak CUCTeMbl (CTPYKTYPHBIN U

SMIUPHUYECKUI).
3. Crioco6bI MOie/TUPOBaHHUS.

IMoanuch npemnojaBareisi IMoamuck 3aBeayromero kKadeapoi

I'po3HeHCKMI rocyJjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/JI0THH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVNMUKO-TEXHOJ/IOTMYECKUX
ITPOIECCOB IIEPEPABOTKU HE®THN"
Buner Ne 11

1. MeTop, pu3rueckoro MoieiupoBaHus, 001aCTH IPUMeHeHHUS.
2. MopenvpoBaHye MPOMBILLITIEHHBIX KaTaTUTUYeCKUX MPOLIeCCOB (Ha prMepe CUHTe3a
MeTaHoJ1a WK JJpyroro rnpotecca).
3. DMIupUuecKre Moesu.

IMoanuch npemnojaBareisi IMoamuck 3aBeayroiero kKadeapoi

I'po3HeHCKMI rocyjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0THH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMMUKO-TEXHOJIOTNTYECKUX
ITPOIECCOB IITEPEPABOTKU HE®THN"
Buner Ne 12

1. Knaccudukaiys MetosioB ontumusaiuu XTC.

2. ®u3nueckoe MOJeIUpoOBaHue.

3. Kputepuii ontumanbHOCTU. ONTUMH3BUPYIOIIHE (DaKTOPBI.

IMoanuch, npenojaBare/isi IMoanucek 3aBeaymomiero kadeapoi

I'po3HeHCKMI rOCyAapCTBeHHbIN He(pTAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTUTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"



Jucyumummaa "MOJE/IMPOBAHUE XUMUKO-TEXHOJIOI'MYECKUX
ITPOOECCOB IITEPEPABOTKU HE®THN"
Buer Ne 13
1. Metop, ¢pu3zryeckoro MozieIMpoBaHusi, 00/1aCTH IPUMeHeHHs..

2. MogenvpoBaHue U MOJIEJHN.
3. Marematrueckoe MOZie/IMPOBaHKEe KaK COBPEMEHHbBIM MeTO/, aHa/Iu3a U CUHTe3a XMMUKO-

TexXHOJ0rnueckux nporeccos (XTTII).

IMoanuch, npenojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI FOCyAapCTBEeHHbIN He()TAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTuTYT NpUK/IajHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMUKO-TEXHOJIOTUYECKUX
ITPOIECCOB IITEPEPABOTKU HE®THN"

Buner Ne 14

1. OcHoBHbIe TpeOOBaHUs K MPOLIECCY MO/e/IMPOBaHMUS.
2. CTpyKTypa MaTeMaTH4eCKOro OIUCaHUsA IIPU CTPYKTYPHOM IOAXO/e.
3. MaTtematuueckye MOZe/Ii HeCTaljMOHapHbIX IPOLIeCCOB.

IMoanuch, npenojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI rocyjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0THH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVMMUKO-TEXHOJ/IOTMYECKUX
ITPOLIECCOB ITEPEPABOTKU HE®TN"
Buner Ne 15

1. TToaxopbl K ONMHUCaHMI0 XMMUKO-TEXHOJIOTMUECKOr0 TIpoLjecca Kak CUCTeMbI (CTPYKTYPHbIN U
SMIUPUYECKUM).
2. Mojieny HengieabHbIX TTOTOKOB.
3. MopenrpoBaHye MPOMBILLITIEHHBIX KaTaTUTUYeCKUX MPOLeCCOB (Ha prMepe CUHTe3a

MeTaHOJIa WU PYToro TMpoLecca).

IMoanuch npemnojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI FOCyAapCTBEeHHbIN He()TAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTuTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"
Jucyumummaa "MOJE/ITMPOBAHUE XUMUKO-TEXHOJIOI'MYECKUX
ITPOIECCOB IITEPEPABOTKU HE®THN"
Buser Ne 16

1. Cocrasnenuve mogenu XTC.
2. OCHOBHBI€ 371eMeHTbl XMMUKO-TeXHOJIOTUUeCKOro rpoLecca.
3. Ontumusanusa XTC 1o TeXHO/JI0rMuecKuM, SKOHOMUUECKUM U 3KOJIOTMYeCKUM KPUTePUSIM.

IMoanuch, npenojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI FOCyAapCTBEeHHbIN He(pTAHOM TeXHUYeCKHUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA



I/IHCTI/ITYT NMPpUKJ/IaJHbIX PIH(l)OpMaI.[I/IOHHLIX TeXHO/IOTUH
I'pymmna "HTC-21" Cemectp "7"
Jucyumuaa "MO/JIEJTMPOBAHUE XUMUKO-TEXHOJ/IOTMYECKHUX
IIPOIIECCOB ITEPEPABOTKI HE®TU"

Bbuner Ne 17
1. KomnbroTepHbIE MOJE/UPYIOLIUE CUCTEMBI J/Is1 pacyeTa ¥ ONTUMU3aLUU XUMUYECKUX

TIPOM3BO/ICTB.
2. Kpurepuii onTumanbHOCTA. ONTUMU3UPYIOLLIHE (PAaKTOPBI.
3. Mogenv HenzeanbHBIX IOTOKOB.

IMoanuch npemnojaBareisi IMoamuck 3aBeayroiero kKadeapoi

I'po3HeHCKMI rocyjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0THH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XNMMUKO-TEXHOJIOTNTYECKUX
ITPOIECCOB IIEPEPABOTKU HE®THN"
Buner Ne 18
1. [IpumMepsbl MaTeMaTUUeCKUX MO/ieJieil POMBIILIIEHHBIX MPOLeCCOB HedTerepepaboTKY.
2. Maremarnyeckoe MO/le/TMpOBaHue — NePCIIeKTUBHOE HarlpaB/ieHue COBepPLIeHCTBOBAHUS
XUMHKO-TeXHO/IOTUYECKUX TIPOL[eCCOB.
3. KoHTponvpyeMble 1 HEKOHTPOIUpPYyeMble (DaKTOpBHI.

IMoanuch npemnojaBareisi IMoamuck 3aBeayromero kKadeapoi

I'po3HeHCKMI rocyjapCTBeHHbIN He()TAHOM TeXHUYeCKHi yHuBepcuTeT uM.akaj. M./I.
MunnuoHIMKOBaA
MHCTUTYT NPUK/IaHBIX MH()OPMAIMOHHBIX TEXHO/I0THH
I'pynna "HTC-21" Cemectp "7"
Jucnumiuaa "MO/JE/IMPOBAHUE XVMUKO-TEXHOJ/IOTMYECKUX
ITPOIECCOB IIEPEPABOTKU HE®THN"
Buner Ne 19

1. CocraBnenue mogenu XTC.

2. HekoTopsie ocobeHHOCTH MOZe/eld 1 3aZjau MaTeMaTHYeCKOT0 MO/Ie/TAPOBaHHUSL.

3. DKOHOMUYHOCTb. TpaJyKTUBHOCTb.

IMoanuch npemnojaBare/isi IMoanucek 3aBeaymoiiero kadeapoi

I'po3HeHCKMI FOCyAapCTBEeHHbIN He()TAHOM TeXHUYeCKUH YHHBepcuTeT uMm.akaj. M./.
MuLIHOHIIUKOBA
MHCcTuTYT NpUK/IaHBIX HHGOPMAIMOHHBIX TEXHO/IOTUH
I'pynna "HTC-21" Cemectp "7"
Jucoummaa "MOJE/IMPOBAHUE XUMUKO-TEXHOJIOTUTYECKUX
ITPOIECCOB IITEPEPABOTKU HE®THN"
Buser Ne 20

1. Metop, pu3ryeckoro MozieTMpoBaHusi, 00/1aCTH IPUMeHeHHUs..
2. DMnMpUUecKre MoJesu.

3. OcHOBHBIE 3/1eMeHTbl XMMUKO-TeXHOJIOTMUeCKOr 0 TIpoLjecca.

IMoanuch npenojgaBare/isi IMoamuch 3aBegyroinero kKadeapoi




Kpurepuu onjeHKH 3K3aMeHa:

OuyeHka «Heyooe/1emeopume/sibHO» @biCmaes/asiemcsi cmyoeHmy, ecau OdH HenoHbIU
omeen, TIPe/ICTaBJISIOIINI COO0M pa3po3HeHHbIe 3HAHUS 0 TeMe BOIpOCa C CyL[eCTBeHHBIMU
ommbKkaMu B oripejiesieHUsiX. [IpUCyTCTBYIOT (hparMeHTapHOCTb, HEJOTMYHOCTh W3/I0XKEeHHUSI.
CTyJeHT He OCO3HaeT CBsI3b [JaHHOTO TIOHSITHS, TEODWUH, SIBJIEHHS C APYTUMH OOBEKTaMU
JUCLMTIMHBL. OTCYTCTBYIOT BBIBO/IbI, KOHKDETHU3allMsl M [OKa3aTelbHOCTb W3/I0XKeHUs. Peub
HerpaMoTHas. [[OMO/IHUTe/bHBIE W YTOUHSIOIIME BOIIPOCHI TIPeToJjaBaTeiss He TMPHUBOJAT K
KOPPeKIIMM OTBeTa CTyZeHTa He TOJbKO Ha TIOCTaB/IeHHBIN BOMPOC, HO W Ha JpyrHe BOMPOCHI
JUCLIATUTAHBL.

OyeHKa «ydoesnemeopume/ibHO» 8bicmae/siemcs cimyoeHmy, ecau 0aH HedoCMamouHo
No/HbIU U HedOCMAamouHo pazeepHymbili omeem. JIOTMKA W TIOC/Ie/JOBAaTeTbHOCTb W3/I0KEHUS
VUMelT HapyiueHus. JlomyieHbl OUIMOKM B PacCKPBITUM TIOHSTHM, yroTpebieHWd TepMUHOB.
CTyJeHT He CII0COOeH CaMOCTOSITe/TbHO BBIJIEIUTh CYIIeCTBEHHbIE U HECYIIleCTBeHHbIe TPU3HAKU
Y TIPUYMHHO-CJIe/ICTBEHHBIe CBs3U. CmyodeHm Modicem KOHKpemu3upoeams 0600ujeHHble 3HaHUs,
00Ka3ae HA Npumepax uUx OCHOBHble NO/0JMCEHUsl MO/AbKO C NoMOowblo npenodasamessi. Peuegoe
ocopmaeHue mpebyem nonpasok, KOppeKkyuu.

OyeHKa «xopowio» ébicmae/siemcsi crmyoeHmy, ec/u OdH NO/HbIL, pazeepHymbili omeem
Ha TIOCTaBJIEHHBIM BOIPOC, TIOKA3aHO yYMEHHE BBIIE/IUTH CYIIeCTBEHHbIE W HECYI|eCTBEHHbIE
TIPU3HAKU, IPUUMHHO- C/Ie[ICTBEHHbIe CBSI3U. OTBET UETKO CTPYKTYpPHUPOBAH, JIOTUUEH, U3/I0XKEH
B TepMHHaX HaykKd. OOHAKO OonyweHbl He3HauumesabHble OWUOKU uau Hedoyembl,
ucnpae/neHHble CmyOeHmMoM C NOMOWbIO «HABOOAWUX» BONPOCO8 Npenodasamessl.

OyeHKa «omau4yHO» @bicmaesjsiemcsi cmyoeHmy, ecaAu OAH NO/HbIU, pa3gepHymbilil
omeem Ha TIOCTaBJIEHHBIM BOTIPOC, TTI0OKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHUU 00 00OBekKTe,
TIPOSIB/ISAIOLAsICSI B CBOOOTHOM OTIepUPOBAaHUU MTOHSTUSMY, YMEHUU BbIZIE/TUTh CYIleCTBEHHbIE U
HeCyIlleCTBeHHbIE €r0o TIPU3HAKW, TPUUMHHO-C/Ie/ICTBEHHbIE CBsI3U. 3HaHHe 00 oObekTe
JEMOHCTPUPYeTCsl Ha (DOHe TTOHMMaHHS ero B CHCTEMe JJaHHOW HayKU U MEeXKIUCLIUTITMHAPHBIX
csi3eii. OTBeT GOPMyUPYEeTCS B TEPMUHAX HAYKH, U3/I0XKEH JIMTEPATYPHBIM S13bIKOM, JIOTHUEH,

Jl0Ka3aresieH, 0eMOHCmMpuUpyem agmopcKyr no3uyuro cmyoeHmad.

CamocTosTesTbHasi paboTa CTy/JeHTOB MO0 AUCIUIUINHE

1.Cxema pa3paboTKM TeXHOJIOTHUECKOro rporecca. [IpuMeHeHre pa3IMUHBIX MTPHEMOB
MO/Ie/IMPOBaHUs: (PU3MKO-XUMHUYeCKoe UCC/e/joBaHre (MUCCejoBaHe PaBHOBECHsI M SHEPTreTUKU
peakly U KWHETUKU peakljiM); MbICJeHHas MOJle/lb XMMUUEeCKOro TpoLecca; Mo/ie/TMpoBaHue
OCHOBHBIX CTOPOH pPa0OTHI amnmapaTtypbl Ha CTeHZAx; TOoyuyeHWe MaTeMaTU4eCKOW Mojenu
nporjecca (cocraBjieHWe MaTeMaTHUeCcKOro OMNMCaHUsi OpWUrMHajga, CO3/laHue aJropyuTMa



MOJleIMpOBaHMs,  TIpOBepKa  aJleKBaTHOCTU  MOJeNW,  WHTeprpeTalusi  pe3yJ/bTaToB
MO/Ie/TMPOBaHUS U MPUHSITHE PeLleHlts).

2. XMMHKO-TeXHO/JIOTUUeCKM MpoLecc Kak cucreMa. OCHOBHbIE 3/1eMeHTbl XWMHUKO-
TeXHOJIOTMYeCKOro rpouecca. BsaumogelcTBUe 3/1eMeHTOB, COCTaBJISIOLIMX — XUMMKO-
TexXHOJIorn4eckuii mnpouecc. CxeMa BHEIIHMX CBSi3ell XMMMKO-TEXHOJIOTMUYECKOro IpoLiecca.
KoHTpo/MpyeMble ¥ HEKOHTPOJIMPYeMble (PaKTOPBI.

3.MogenupoBaHie TOMOreHHbIX XMMHUYeCKMX PpeakTopoB. CTpPYKTYpHBIM —aHaiu3
NIPOLIeCCOB, TMPOTEKAILUX B peakTope, BblJe/leHUe MHUKPO- M MakKpoypoBHed. OnucaHue
IIPOTeKaHUsI XUMMUUYeCKOro IIpoliecca B peakTope W/eaJbHOr0 CMeLleHus, W/eaJbHOro
BBITECHEHMsI. Y paBHEHHs! TEeIJIOBOro OajlaHCa TOMOTeHHbIX XMMHUYeCKUX peakTopoB. CpaBHeHMe
Pas3/IMYHBIX TUITIOB XMMUUYECKHUX PeaKTOPOB.

4.MopenmipoBaHie KOHTaKTHO-KaTaJIUTHYECKUX peakTopoB. HenogswkHbeli  ciou
KaranusaTopa, IIpoLlecChl IlepeHoca B coe. KOHCTPYKIIMM XUMUYeCKMX pPeakTOpOB C
HeTO/IBIDKHBIM C/10eM KaTanu3aTopa. KBasuroMoreHHsle Mozie/in KaTa/IMTUYeCKUX XUMUUYECKHUX
nporjeccoB. MozenupoBaHue TPOMBIIUIEHHBIX KaTalUTHYeCKUX IIpOoLleccoB (Ha IIpUMepe
nroboro nporjecca HedTerrepepaboTKH).

KpuTepuu oLieHKH 3a CaMOCTOATE/IbHYIO Pa0oTy CTy/jeHTa

OyeHka «HeyOoe/emeopumesnbHO» - TIOATOTOBJIEH HEKaueCTBEHHBIM [IOK/IaZ: TeMa
pacKpbITa, OJHAKO B W3/IOKEHWH [OKIaJja OTCYTCTBYeT ueTKas CTPYKTypa, OTpakaroiias
CYIIHOCTh paCKpbIBa€MOM TeMbI, CTy/IeHT He OCO3HaeT POjib U MeCTO pacKphIBaeMOT0 BOTIpPOCa B
0011[eli cxemMe TIepCIIeKTUBHBIX TIPOLIECCOB HedTernepepaboTKy;

OyeHka «y0oe/siemeopumesibHO» - TIOJATOTOBJ/IEH KaueCTBEHHBIM [JOK/Ia/: TeMa XOPOIIO
pacKpbiTa, B W3JIOXKEHWUM [IOKJIafla TPOC/IE)KUBAETCS 4YeTKass CTPYKTypa, JIOTMUecKast
TIOC/IeIOBAaTeIbHOCTh, OTPAXKakollasi CYI[HOCTh pacKpbiBaeMod Tembl. CTyIeHT XOpOILO
aresyIMpyeT TepMUHaMU Hayku. OZIHAKO 3aTPYJHSETCS OTBETUTh Ha JIOTIO/IHUTE/IbHbIE BOTIPOCHI
1o Teme floK/aza (1-2 Borpoca).

OyeHKa «xopowlo» - TIOATOTOBJIEH KaueCTBeHHbIM J0K/Ia/: TeMa XOpOIIO pacKphiTa, B
W3/I0’)KeHUH [I0K/IaJia TIPOC/IeXUBaeTCsl ueTKas CTPYKTypa Jorhyeckasl IOC/IefloBaTelbHOCTb,
OTpa)karolllasi CyIIHOCTb pacKpbiBaeMoii TeMmbl. CTyeHT CBOOOJHO aresiMpyeT TepMHUHAMHU
HayKu. OZIHaKO Ha /I0TIO/THUTe/IbHbIE BOIIPOCHI 110 TeMe loKaza (1-2 Borpoca) oTBeuaeT TOIbKO
C TIOMOLIBIO TIPero/iaBaTeyis.

OyeHKa «OM/IUYHO» - TIO/ITOTOBJIEH KaueCTBEHHBIN /IOK/Ia/[: TeMa XOPOIIO PACKPhITa, B
W3/I0’)KeHWH [I0K/1aJla TIPOC/IeXUBAeTCsl ueTKas CTPYKTypa JIoTHYecKasl TOC/efloBaTelbHOCTb,
OTpa)Karolasi CyIIHOCTb pacKpbiBaemMoil TeMbl. CTyseHT CBOOOJHO amesyiMpyeT TepMHUHAMHU
HayKy, [eMOHCTpPUPYeT aBTOPCKy mo3uiui0. CriocobeH OTBeTUTh Ha [OMOJTHUTEbHbIE
BOIIPOCHI 110 TeMe JOK/Iaza.

WtoroBasi orjeHKa 3a 9K3aMeH BBICTAB/ISIETCS C YYeTOM OILIeHKH 3a CaMOCTOSITETbHYIO
pabory.

ITepeuenn Tem s pedepaTa

1. CucremHble 3aKOHOMEPHOCTH B XMMHUYeCKOI TeXHOJIOTHH.

2. XMMHKO-TeXHOJIOrMuceKasi CHCTeMa U 3Talbl ee UCC/le0BaHUs.
3. Knaccudukarius u corictea XTC.

4. Nepapxus XTC.



5.TexHO/I0TUUECKHE OTIepaTOPbl U CBSA3U MEXXy HAMM.

6. Mopgenu XTC.

7. Tononornyeckue ucciepoBanvst X TC ¢ moMOIIbIO cXeMo-rpaduueckux MoJesen.
8.I1pexacraBnenue ctpykrypbl XTC B Buzie rpad)oB ¥ MaTpHL.

9. CuHTe3 onTuMaabHOM CTpyKTyphl XTC.

10.MaremaTrueckoe MoOJeTMpOBaHNe XUMHUKO-TeXHOJIOTUUEeCKUX CUCTEM.
11.0OCHOBHbBIE OHATHS U OTIpe/ie/IeHus.

12.0CcHOBHbBIE TUITBI MAaTEMAaTHUECKUX MO/Ie/Iei.

13.CocTaBieHrie MaTeMaTHUYeCKOT'O OMMKMCAHKMS U BLIOOP METO/]a ero peleHus..
14.CocTaBHbIe YaCTU MaTeMaTUueCKOW MOJIe/IM XUMHUKO-TeXHOJ/IOTMUeCcKoro mpolijecca.
15.ITapameTpurueckast HieHTU(PUKALMS U TPOBepKa a/jleKBaTHOCTU MaTeMaTH4ueCKON MOJeu.

Pedepar MmoxxeT ObITH BEIOpaH Ha /IFOOYIO TeMy 110 U3y4aeMoOMY Kypcy.

IIpe3enTanuu

MOAEJ’[I/I PE€aKLIMOHHBIX allllaPpaTOB PA3/IMUHBIX TEXHOJ/JIOTHYECKHUX TIPOLeCCOB HII3 u
HX3.

Kpurepuu oneHku 3a pedepar:

OyeHKa «Hey006/1emeopumesnbHO» - TIOATOTOBJIEH HEKAueCTBEHHBIM JIOK/IaZl: TeMa
PacKphITa, OJHAKO B W3/IOKEHWM [OK/Ia/la OTCYTCTBYeT 4YeTKas CTPYKTypa, OTpaKaroljas
CYIIIHOCTb pacKpbIBaeMOU TeMbl, CTY/IeHT He 0CO3HaeT POJib MU MeCTO pPaCKphIBaeMOro BOTIpoca B
o0I111elf cxeme MepPCIeKTUBHBIX TPOI[eCCoB HedTerepepaboTKH;

OyeHka «y0oejemeopume/aibHO» - TIOATOTOB/IEH KaueCTBeHHBIM /IOK/Ia/|: TeMa XOPOILO
pacKphiTa, B W3/JI0KEHWW [IOK/IaZla TIPOCJEKUBAETCS 4YeTKas CTPYKTypa, JorMuecKas
TI0C/Ie/IOBaTeIbHOCTb, OTPaXKaloIasi CYIIHOCTb pacKpbiBaeMod TeMbl. CTyJeHT XOpOIIO
are/uIpyeT TepMUHaMU HayKu. O/IHAKO 3aTPYAHSIETCS OTBETUTH Ha ZIOTIOJHUTE/IbHbIE BOITPOCKHI
o TeMe Aok/aza (1-2 Borpoca).

OyeHKa «Xopowlo» - TIOATOTOBJIEH KaueCTBeHHbIM Z0K/Ia/: TeMa XOPOIIO pacKphbITa, B
W3/I0KEeHWU [IOKJIaZia TIPOC/Ie)KUBAETCsS UYeTKasi CTPYKTypa Jiorhdeckasl TOC/e/j0BaTelbHOCTb,
OTpa)Karollasi CyIIHOCTh pacKpbiBaeMoil TeMbl. CTyseHT CBOOOJHO aresumMpyeT TepMHUHAMHU
Hayku. OZIHaKO Ha /IOTIO/THUTe/IbHBIE BOTIPOCHI 110 TeMe ZoKaza (1-2 Borpoca) oTBeuaeT TOIbKO
C TIOMOLIBIO TIPeTo/iaBaTe/is.

OuyeHKa «OM/IUYHO» - TIO/ITOTOBJIEH KAaUeCTBEHHbBIN /IOK/Ia/[: TEMa XOPOIIO PACKPhITa, B
W3/I0)KeHUM [I0K/Ia[la TIPOC/IeXKUBAETCsl UeTKash CTPYKTypa JIOTWYecKasi TOC/eloBaTelbHOCTb,
OTpaXkarollasi CyIIHOCTh pacKpbiBaeMoil TeMbl. CTyseHT CBOOOJHO aresuTMpyeT TepMHUHAMH
HayKW, [JEMOHCTPUPYET aBTOPCKytO Tmo3uruio. CrocoOeH OTBETHTb Ha [IOTOJIHUTE/TbHbIE
BOIIPOCHI 110 TeMe J0KIaza.

WtoroBasi orleHKa 3a 3K3aMeH BBICTAB/ISIETCS C YYETOM OLIEHKH 3a CaMOCTOSITETbHYIO
paborty.

Kpurtepuu oLieHKH 3a CaMOCTOATe/IbHYI0 padoTy
Pezanamenmom BPC npedycmompeHo ecezo 15 6anioe 3a camocmosimenbHylo pabomy
cmydeHma. Kpumepuu oyeHku pa3pabomatbl, UCX00s1 U3 803MOMCHOCMU 3AWUumbl CIyOeHmMoM
0o mpex 0oknadoe (no 5 6an108).



- 0 6an108 eépicmaensiemcsi cmyoeHmy, ec/au No020Moe/eH HeKauecmeeHHblll 00K1ao:
mema He pdcCKpblimd, B W3/I0)KEHWW [OK/aJla OTCYTCTBYeT ueTKasi CTPYKTypa, Joruueckas
TI0C/Ie/J0BaTeIbHOCTD, OTPaykarolljasi CyIlIHOCTb PAaCKpPhIBaeMbIX MOHSTHMN, TEOPHUH, SBJIeHUH.

- 1- 6ann ebicmaensiemcsi cmyoeHnly, ec/iu NOO020Moe/neH HeKaueCmeeHHbIl OOKAao:
mema packpbima, OOHAKO 8 U3/0JMCeHuu O0oK1ada omcymcmeyem uYemkdasi cmpyKmypa
oTpaykarolljasi CyIIIHOCTb paCKpbIBaeMbIX MMOHSITHUM, TeOPUH, SIBJIEHUM.

- 2 6an/106 epicmaesasiemcs cmyoeHmy, ec/iu N0020Moe/aeH KauecmgaeHHbIl 00K1ao: TeMa
XOPOIIIO pacKpbiTa, B U3J/IOKEHUU MAOK/Ia/ja MPOCTeKUBAETCS YeTKasi CTPYKTypa, Jornueckas
TI0C/Ie/JOBAaTeIbHOCTb, OTPaKarolllasi CYIHOCTb DPACKPbIBAEMBIX TOHSITUM, TEOpPHUH, SIBJIEHUM.
OoHako cmyOeHm He 0CO3HAdem (8513b OAHHO20 NOHSAMUS, Meopuu, $ieleHusi C Opyaumu
00BeKmamu OUCYUNAUHbI.

- 3 6an/108 ébicmassiemcs cmyoeHmy, ec/iu N0020MO6/eH KaueCmaeHHbll 00K/1ao: TeMa
XOPOIIIO pacKpbITa, B U3J/IOKEHWU MOK/Ia/a MPOCTEKUBAETCS YeTKasi CTPYKTypa, Jorvueckas
10CJIeZl0BaTe/IbHOCTb, OTPa)Karolljasl CYLHOCTb pacKpblBaeMbIX ITOHATUW, TEOpPUM, SBJIEHUU.
CmydeHm xopowio aneaiupyem mepmuHamu Hayku. OOHAKO 3ampyOHsiemcss omeemumb Ha
dono/iHUMesbHble 80NPOChbl N0 meme 0oknada (1-2 sonpoca).

- 4 6an108 ébicmae/siencs cmyoeHmy, ec/u N0020Moe/1eH KaueCmeeHHbll 00K1a0: TeMa
XOpOILIO PacKpbiTa, B U3/I0KEHUM [IOK/IaZla TPOC/IeXUBaeTCsl YeTKas CTPYKTypa Jioruueckas
MOC/Ie/I0BaTe/TIbHOCTh, OTpaXkaroljasi CYIIHOCTb pacCKpbIBaeMbIX TMOHSTUM, TeOpHM, SIBJI€HUU.
CmydeHm c60600HO aneaaupyem mepmuHamu Hayku. OOHAKo Ha 0oONoAHUMe/bHble 80NPOChl NO
meme O0oknada (1-2 gonpoca) omeeuaem mo/bKO C NOMOWbIO npenodagamesl.

- 5 6an108 eébicmassiencsi cmyoeHmy, ec/iu N0020Moe/eH KaueCmaeHHbili 00K/1ad: TeMa
XOpOIIO PacKphbiTa, B U3/I0KEHUM [IOK/IaZla TIPOC/TIeXUBAeTCsl YeTKas CTPYKTypa Jioruueckas
TI0C/Ie/]0BaTeIbHOCTb, OTPaykatolljasi CyIlIHOCTb PAaCKphIBaeMbIX MOHSTHMN, TeOPHUH, SIB/IeHUH.

CmydeHm c800600HO anennupyem mepMuHaMu HAyku, OemMOHCmpupyem daemopcKyH
nosuyuto. CnocobeH omgemumb Ha 0ONOAHUMEAbHbIE 80NPOChl N0 meme 0oknada (1-2 eonpoca).
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