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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMuyeckasi TeXHOJIOrHs s mpoduis «XUMUYecKas TEXHOJOTHs MPUPOIHBIX IHEProHOCHUTENeH U
YIIICPOJIHBIX MAaTEPHAJIOB) HA OCHOBAaHUH YUeOHBIX TUTAHOB Habopa oOyuarommxcs 2021 roxa.

Pa3pabotunk nporpaMmsl:

ITpodeccop P.A. XamuToB

COI'IACOBAHO

PaGouass mporpamma paccMoTpeHa W oA00peHa Ha 3acegaHuu KazaHCKOro MeKBY30BCKOT'O
uHxeHepHoro neHtpa "Hossle Texnonoruu", mporokoi ot 20.06.2024 r. Ne 3.

Hupektop  Cocnacoeano 1'.I'. Jlyrdynnuna

YTBEPXKXIAEHO
n.0. HavanpHuka nenrpa YMI] Ymeeporcoaro 2.P. Kymaesa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LensMu ocBoeHus AUCHUIUIMHBL «MoOAEIUpPOBaHUE XUMHUKO-TEXHOJIOTMUECKUX IIPOLECCOB)
SIBJISIIOTCSI:
a) [I[pumeneHne MaTeMaTUYECKOTO MOCIIUPOBAHUS [IPU UCCIICIOBAHMSIX, aHATIU3E U OIICHKE
s dextuBroctu XTII;
0) ®opmMupoBaHUEe CIIOCOOHOCTH BBITIOJIHATH PACYETHl XHMHKO-TEXHOJIOTHYECKHUX TPOIIECCOB C
HCIIOJIb30BAHUEM MATEMATHYECKUX MOJICICH, MOJICTUPYIOIIUX CUCTEM U COBPEMEHHBIX MPUKIIATHBIX
porpamm;
B) O0beaHEHUE 3HAaHUH (PU3NKO-XUMHUYECKON CYIIHOCTH MPOIIECCOB U METOI0JIOTHH MTOCTPOES-HUS
MaTEeMaTHYECKUX MOJIENICH, U METOZ0B 00paOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX TIPU MTPOBEICHUN
Hay4HBIX MCCJICIOBAHUM, C TIOCJICYIONTUM aHAITM30M PE3yJIbTaTOB;
r) ®opMUpOBaHNE HABBIKOB CAMOCTOSATEIBHOTO MPOBEACHUS TEOPETUUECKUX U HKCIIEPUMEHTAIBHBIX
HCCIIE0OBAHUH C UCTIOJb30BAHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Hucturnnuna  «MojenupoBaHue  XUMHUKO-TEXHOJIOTHYECKHUX  MPOIECCOB»  OTHOCHTCS K
obsi3arenpHOM yactT OOII u dopmupyer y obydaromuxcs mo npopmio «XUMHUECKas TEXHOJIOTHUs
MIPUPOJHBIX SHEPTOHOCUTENIEM M YIJIEPOJIHBIX MaTepuagoB» HAOOp 3HAHWN, YMEHUH, HaBBIKOB U
KOMIIETEHIIUH.

Jns ycmemrHOro  OCBOEHUs — AMCHUIUIMHBL  «MoOJEIUpOBaHHE XHUMHKO-TEXHOJIOTHMUECKHUX
poLeccoBy obyyaromuiics mo HampasiaeHUto moArotoBku 18.03.01 «Xumuueckas TEXHOIOTUS» AOKEH
OCBOHTH MaTepUall MPEANISCTBYIOMIUX AUCITUTUINH:

1. Bricmras MaTreMaTuka
2. NadopManimoHHbIE TEXHOJIOTUU
3. dusuka

JuciumnimHa «MopenupoBaHue XHMUKO-TEXHOJIOTTYCCKHUX MIPOLIECCOBY SIBIISICTCSI

MIPEIIECTBYIONIEH 1 HEOOX0AUMAa JJIs YCIIEUTHOTO OCBOCHHUS MOCIEAYIOIINUX IUCIUTUINH:
1. I[ToaroToBKa K MpONEAYPE 3aITUTHI U 3aIIUTA BHITYCKHON KBATHU(UKAITMOHHONW PabOThI
2. [IpousBoacTBeHHAas MpakTUKa (IPEeIIUIIIOMHAs MPAKTUKA, B TOM YHCIIe HAYYHO-
uccienoBarenbekas padboTa)

3. Komnerennuu odyuarwmuierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

OIIK-2 Cnoco6eH ucnob30BaTh MaTeMaTu4yeckne, Gpusnieckue, PU3NKO-XUMHUYECKHUE, XMMHUYeCKHe MEeTOAbI /sl
pelieHus1 32124 Npo(ecCHOHAIBLHON NeATeJbHOCTH

OIIK-2.1. 3HaeT ocHOBHI Au( hepeHINaTIbHOTO U HHTETPAJIbHOTO UCYHUCIIEHHS, TU(depeHIHaNbHbIX YPABHEHNH, TEOPUH
BEPOSITHOCTEH M MaTeMaTHYECKOI CTaTHCTHKH, TEXHUUECKHE M IPOrPaMMHBIE CPEJICTBA peann3alun HHGOopManoHHbIX
TEXHOJIOTHH, (PU3HYEeCKHNEe OCHOBBI MEXaHUKH, (DU3UKH KOJIeOAaHUH U BOJIH, 3JIEKTPUYECTBA U MarHeTu3ma,
ANEeKTPOANHAMUKH, CTATHCTHYECKON (DU3UKN ¥ TEPMOTMHAMUKH, OCHOBBI XMMHH, IPHHIIUIIBI CTPOSHUS BEIIECTBA, OCHOBHI
KJaccu(UKay coeTMHEHUH, OCHOBHBIE MEXaHU3MBI ITPOTEKAHHUSI XUMHYECKUX PEaKIUi, OCHOBHBIE 3aKOHbI
TEPMOAUHAMUKHI

OIIK-2.2. YMmeer npoBoauTh aHaIN3 (QyHKIHMH, pelaTh OCHOBHBIE 3a1a4H TEOPHH BEPOSITHOCTH M MaTeMaTHYECKOH
CTAaTUCTHUKH, PEIIaTh YPAaBHEHUS U CUCTEMBI M HepeHIINATIbHBIX YpaBHEHUH, paboTaTh B Ka4eCTBE MOJIb30BaTEIIS
MIEPCOHATBHOTO KOMIIBIOTEPA, NCIIOIb30BaTh YUCICHHBIE METO B! IS pEIICHISI MAaTeMaTHIeCKUX 3aJ]ad, HCIIOJIh30BATh
S3BIKM M CHCTEMBI IIPOTPAMMHUPOBAHUS, CIIONIB30BaTh (PU3NUECKHUE 3aKOHBI, XUMUIECKHE 3aKOHBI, TEPMOINHAMHYIECKIE
CIIPaBOYHBIE TaHHBIE, PE3YIBTATH (PU3UKO-XUMHUIECKOTO IKCIIEPIMEHTA

OIIK-2.3. Bageer HaBBIKaMH HCIIOJIb30BAaHMS MaTEMAaTHIECKOTO allapaTa, HaBpIKaMH ITO¥MCKa 1 0OMeHa HH(opMaIen B
IJI00AJIBHBIX U JIOKAIBHBIX KOMITBIOTEPHBIX CETSAX, TEXHUIECKUMHU M IPOTPaMMHBIMH CPE/ICTBAMH 3aIIUTH HHPOPMAIIHH,
NIpoBeJCHUs (PU3NUECKUX U3MEPEHHUH, KOPPEKTHOM OLIEHKH MOTPEIIHOCTEH, TPOBEACHHS AUCIIEPCHOTO aHAlIN3a U CHHTE3a,
9KCIIEPUMEHTAILHBIMU HaBBIKAMH OIPECICHUS (PU3NYECKMX U XUMHYECKUX CBOMCTB COCTMHEHHUH, YCTaHOBIICHHS

CTPYKTYpPBI COeIMHEHNH, HABBIKAMH PEIICHUS THITOBBIX 337]ad B 00JIACTH XUMHUIECKOHN TEPMOIHHAMHUKHI



OIIK-6 Cnioco0eH NOHMMATH IPHHIMIBI PA00THI COBPEMEHHBIX HHPOPMAIIHOHHBIX TEXHOJOTHI H HCIO0JIb30BATh HX
JJISl pellleHus 32124 NpodeccHoOHAILHOM e TeJbHOCTH

OIIK-6.1. 3HaeT npuKiIagHOE COBPEMEHHOE NPOrpaMMHOE o0ecieyeHre, IPUMEHSIEMOE B OTPaCiH

OIIK-6.2. YMeeT BEIOpaTh ¥ MPAMEHUTH ONTUMAIIFHYIO MPUKIIATHYIO IPOTPaMMY [UIS PELICHNS KOHKPETHOH 3a1aun

OIIK-6.3. Bnageer HaBBIKaMU IIPUMEHECHHS IIU(PPOBBIX TEXHOJOTHN JJIS peIIeHH 3a1a9 PO eCCHOHANBHON AeITeTbHOCTH

B pe3yJbTaTe 0CBOCHUSA NTUCHUIIJIHHDBI oﬁyqamumﬁca HOJKECH

3HaThb:

- OCHOBHBIE MOHSTHUS U METOJIbI CUCTEMHOT'O aHaJIN3a, TEOPUU BEPOSITHOCTEM U MaTEeMAaTUYECKOU
CTaTHCTHKMU;

- PUHIUIIBI (PU3UIECKOTO MOJICTUPOBAHUS XHMHUKO-TEXHOJOTUYECKHUX MTPOIIECCOB; TUIIOBHIC
MIPOLIECCHI U anmnapaThl XAMUYECKON TEXHOJIOTUH;

- OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX ¥ (PH3UKO-XUMUIECKHIX IIPOIECCOB, IPOIECCOB Mac-
corepeHoca MPUMEHUTEIHHO K XUMHUYECKHUM IIPoLieccaM, arperatamM u 000pyI0BaHUIO;

- OCHOBHBIE METO/IbI JIJIsl PEIICHUS] ONITUMHU3AIMOHHBIX 33/1a4.

- TEXHUYECKUE U MPOTPAMMHBIE CPEICTBA PEATM3alUU PEIICHUH, TUIOBbIC YMCICHHBIE METO/IbI
pelIeHus MaTeMaTUYeCKUX 3a/1a4 U aITOPUTMbI UX pean3alliu;

YMmeThb:

- pemaTh OCHOBHBIC 33J1a4l MAaTEMaTHYCCKON CTAaTUCTUKH, OIIPEICIIATh OCHOBHOM HAOOP
CTATUCTUYECKUX XAPAKTEPUCTUK TIPU 00paOOTKE IKCIIEPUMEHTAIIbHBIX JIaHHBIX;

-COCTaBJISAATh U PEATM30BbIBATH OCHOBHBIC IIJIAHBI TIPU MPOBEJCHUHU UCCIIEIOBAHUN C TPUMEHEHUEM
MIPUEMOB TUIAHUPOBAHUSI SKCIIEPUMEHTA;

- CTPOUTH PELICHHUS JIJIsl TAOBBIX MOJIEJIEN MTPOLIECCOB U alapaTOB XMMUYECKON TEXHOIOTUU C
WCIIOJIb30BAaHUEM METOI0B HAaXO0XJACHHUS HEM3BECTHBIX MTApaMETPOB HA OCHOBAHUH
HKCTIEPUMEHTANIbHBIX JIAHHBIX;

Baagern:

- METOJIaM{ TTOCTPOCHHUS MAaTEMATHUECKON MO TUTIOBBIX MPOPECCHOHATBHBIX 3a/1a4 U
WHTEPIPETAINH IMOJTy4YE€HHBIX PE3YyIhbTaTOB;

- MpYEeMaMH TUTAaHUPOBAHUS U 00paOOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

- METOJJaMU PEIICHHS ONITUMHU3ALMOHHBIN 3a7a4 JIsl HAXOXKIEHUS ONTUMAIbHBIX U PALIMOHATb-HBIX

TCXHOJIOTHYCCKUX PCIKNUMOB pa6OTBI OGOpy,HOBaHI/I}I.

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO0mmas TpyA0€MKOCTh JUCIIUTUIMHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI, 108 qacos.



Bupl yueOHoH paboThl (B yacax) OrneHouHble
cpeacTBa A
Ne Paznen Ceme- N TaGopa- TPOBEACHIA
/I JUCLUTUINHBI CTp Jlekus paiTHiccKue abopa KCP CPC TeKyIeH
3aHATHS TOPHBIE MPOMEXY-
TOYHOHI
aTTecTaluu

1 2 3 4 5 6 7 8 9
OO011re MPUHITUITEL KontponsHas
1 3Tarbl pabota
MOCTPOCHHUS

1 Mojaenu. MeToabl 8 2 7
U3y4eHUS
CTOXaCTUYECKUX
XapaKTepUCTHK
nporuecca
Hroro no 8 2 7
ceMecTpy
OO611e MPUHITUIIBI KontponbHas
1 3Tarbl paboTa;
MOCTPOCHHUS Jlaboparopras
MOCTPOCHHUS pabora; Tect

1. | momemu. Metoasl 9 6 1 20
U3yUICHUS
CTOXaCTUYECKUX
XapaKTePUCTHK
nporiecca
MeTo/ibl ¥ IPUEMBI JlabopaTopHas
MOCTPOCHHUS pabora;

2 MoOJAeIeH Ha 9 05 5 1 20 Pacuerno-
OCHOBAHUU rpaduyeckas
AKIEePUMEHTAIIbHBIX pabora; Tect
JIAHHBIX
MeTo bl Tect
TUTAaHWPOBAHUS

3. | PKCIepUMEHTOB 9 1 1 20
JUISL ICCIIEIOBAHUS
TPOLIECCOB
BBenenue B CobecenoBanne

4. | onTEMHU3ALHIIO 9 0,5 1 21
XTII
Hroro no 3auer,

9 2 8 4 81 Konrpoabnas
cemecTpy
padora
5. ConeprxaHue JeKIIUOHHBIX 3aHATHI 110 TeMaM
Ne HNupukaropsl
. /_n Paznen qucnuruimHb Yacsl Tema JIeKIIMOHHOTO 3aHATHS JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 4 5

1. | OOmmwye NIPUHIKITEL U 3TAIBl TOCTPOCHUS 2 BBeznenue B AUCUMILIUHY U OIIK-2.1
Mojenu. MeTos! U3ydeHus: CTOXaCTHUECKUX OCHOBHBIE MOHATUS. OCHOBBI OIIK-2.2
XapaKTePUCTHK IpoIiecca CTAaTUCTHYECKOTO aHaJIu3a. OIIK-2.3

CraTucTHYecKre aHaJIu3bl IPU OIIK-6.1
peanu3ay NacCHBHOTO OIIK-6.2
IKCIIEPUMEHTA. OIIK-6.3
2. | Metonbl 1 pUeMbl IOCTPOSHHS MOJENIEH Ha 0,5 Opnnonapamerpuueckue moaenu. | OINK-2.1
OCHOBAHUH JKIIEPUMEHTAJIBHBIX JAHHBIX Mmuoromnapamerpuueckue moaenu | OITK-2.2
OIlK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

3. | Meroxb! IIaHUPOBAHUSI HKCIIEPUMEHTOB JIJIS 1 OnTuManbHOE IIaHUPOBaHUE OIlK-2.1

UCCJIEI0BaHMs IPOLIECCOB skcriepuMenTa. [Inansr nepsoro u | OIIK-2.2
BTOPOTO NOPSAKOB. OIIK-2.3




P a3acs JUCHUIIIINHBI

Yacel

Tema JICKIIMOHHOI'O 3aHATHA

HupukaTopst
TIOCTHKEHHUS
KOMIICTCHIIMH

2

4

5

OIIK-6.1
OIIK-6.2
OIIK-6.3

Bgenenue B ontumuzanuio XTI

0,5

Beenenue B ontumuzanuio XTII

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

BCEI'O

6. ConeprxkaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI
[TpoBeneHue MPakKTHYECKUX/CEMHUHAPCKUX 3aHATHIA HE MPETyCMOTPEHO y4eOHBIM TIAHOM

7. Conepxxanue J1a00paATOPHBIX 3aHATHIA

Ne

n/n

Pa3nen nucuminHbl

Yacel

Tema 3anarTus

Mungukaro
pBI
IOCTHKEH
ust
KOMIIETEHI]
5074

2

4

6

OO61mye TPUHLIKIIBL U ATAMbl TOCTPOCHUS
MOCTPOCHUS MOAETH. MeTOIbI H3yUeHUs
CTOXAaCTHYECKUX XapaKTePUCTUK mpoIiecca

HccnenoBanue cirydyaliHbIX BEJIMYMH.

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

MGTOI[BI 1 IIPUCEMBI TIOCTPOCHUA MO,HGHeﬁ Ha
OCHOBAHUH SKINCPHUMCHTAJIbHBIX JAHHBIX

BoccraHoBieHne MaTeMaTHYECKUX
3aBHCUMOCTEH IJIS1 OJJHOMApaMETPHUECKUX
Mmozeaer. BoccraHoBienne
MaTEMAaTHYECKHUX 3aBUCUMOCTEN I
MHOTONIapaMeTPUUECKUX MOJIENIEH.

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

BCETO

8. CamocTosiTesibHAsI padoTa

TeMmbl, BEIHOCHMBIEC HAa CAMOCTOSTEBHYIO
pabory

Yacwr

®opma CPC

WNupukaTopst
JIOCTHOKEHHS
KOMIICTCHIIMH

2

5

6

CHCTEeMHBIHA aHAJIN3

IIOAroTOBKaA K KOH’I‘pOJ’ILHOﬁ pa60Te

OIlK-2.1
OIIK-2.2
OIIK-2.3

CTaTUCTUYECKHE PacUeThl MO OIEHKE
CIIy4yalHbIX BEJIMYUH

20

odpopMiIeHHE OTYETOB, TTOATOTOBKA K
nabopaTopHOi paboTe, TOArOTOBKA K
TECTUPOBAHUIO, TPOBEPKA KOHTPOJIBHOMI
paboThI

OIlK-2.1
OIlK-2.2
OIlK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

BoccTaHoBieHne MaTeMaTHUYECKUX
3aBUCUMOCTEH JIJIsl pa3IMUHbIX MOJAENEH.

20

BBITIOJTHEHUE PACUETHO-TPaPUIECKON
paboTsl, oopMiIeHHE OTYETOB,
TIOJITOTOBKA K J:abopaTopHOi paboTe

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

MCTO,HLI TJIaHUPOBAHUA SKCIICPUMEHTOB
JJIA UCCJIEA0OBAHMs TPOLECCOB

20

NOATOTOBKA K TCCTUPOBAHUIO

OIlK-2.1
OIlK-2.2
OIIK-2.3




n/n paborty

Ne TCMLI, BbBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

Yacwl

®opma CPC

HNupukatopsl
TIOCTHIKEHHUS
KOMIICTCHIIMH

1 2

5

6

OIIK-6.1
OIIK-6.2
OIIK-6.3

5. | Beenenue B ontumusanuio XTI

21

popaboTKa TeM OTBEAECHHBIX /IS
CaMOCTOSTENTFHON pabOTHI

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

BCEI'O

88

8.1 KoHnTpoJsb caMocTOsITE/IbLHOM pad

OTbI

n/m paboty

Ne TeMbl, BHIHOCUMBIE HA CAMOCTOSITENILHYIO

Yacwr

®opma KCP

MNupukaTopsl
IOCTHOKEHHS
KOMIICTCHIIUU

1 2

5

6

CIIy4yalHbIX BEJIMYUH

1. | CraTucTudeckue pacueTsl Mo OleHKe

npueM J1ab0opaTopHOit paboOThI, TpUEeM
OTYETOB, ITPOBEPKA TCCTUPOBAHHUS

OIlK-2.1
OIlK-2.2
OIlK-2.3
OIlK-6.1
OIIK-6.2
OIIK-6.3

2. | BoccraHoBieHre MaTeMaTHYECKUX
3aBUCUMOCTEH JJIs1 pa3JINIHbIX MOI[eHeﬁ

npueM J1abopaTopHOM paboThl, mpueM
OTYETOB, MPOBEPKA PACUCTHO-
rpadudeckoit paboThI, IpoOBEpKa
TECTHPOBAHHS

OIlK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

JJIA UCCIIEA0OBAaHUS TPOLECCOB

3. MGTOI[BI TJIAaHUPOBAHUA SKCIICPUMEHTOB

IIPOBEpPKa TECTUPOBAHUA

OIlK-2.1
OIlK-2.2
OIlK-2.3
OIlK-6.1
OIIK-6.2
OIIK-6.3

4. | Benenue B onnrumm3armio XTI1

OTIPOC, MPOBEPKA KOHTPOJIBHON pabOThI

OIlK-2.1
OIlK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3

BCETO

9. Ucnosib30BaHUE PEHTUHIOBOI CUCTEMbI OLEHKH 3HAHUI
[Tpu orieHKe pe3yabTaTOB AEATEIBHOCTH O0YJAIOIIMXCS B paMKaX TUCIUILTUHBI «MOJenupoBaHme

XUMHKO-TCXHOJOTHUYCCKUX TIPOLECCCOBY

UCIIOJIB3YETCSl PEUTUHIOBAasl CHCTEMA.

MakcumanbHOE U

MUHUMAaTbHOE KOJMYECTBO OAJIOB MO pPa3IUYHBIM BUIaM yueOHOW paboTel omucaHo B «llomoxeHuu o
0aIbHO-PEUTHHTOBOM CUCTEME OLICHKH 3HAHUMN CTY/IEHTOB U O0ecreueHus KauecTBa yueOHOro mporecca

®I'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmupyeTrcs Ha OCHOBaHHM TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJS. 3a
KOHTPOJIbHBIE TOUYKH CTYAEHT MOXKET MOJyYUTh MUHUMAJIbHOE U MaKCUMaJIbHOE KOJIMYECTBO OAIIOB (CM.

Ta0IHUILy).
OueHoYHBIE CPeICTBA KoJa-Bo MuH.0a/1510B Makc.0a/1510B

9-ii cemecTp

Konrposbhas pabora 1 7 15
PacuerHo-Tpaduueckas pabora 1 7 15
JlabopaTopHast paboTa 2 28 40
Tect 3 18 30
Hroro 60 100




10. OueHouHble cpeacTBa AJs TeEKYLIero KOHTPOJISI YCIeBAeMOCTH, NPOMEXKYTOYHOM
aTTecTalMH 110 HTOraM OCBOCHUSI M CHUTIMHBI
OneHouHbIE CpencTBa sl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUYHOM
aTTeCTallUd M UTOTOBOW aTTeCTallMM pa3padaThIBaOTCsA COIVIACHO MOJIOKEHUI0 0 POHJaxX OLEHOYHBIX
CPEeACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMmbl U OGOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UndopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI
11.1. OcHoBHasi 1MTEpaTypa
[Tpu n3yueHnr TUCIUIUTMHBI «MOIETMPOBAHNE XMMHUKO-TEXHOJOTHUECKHX IMPOIIECCOB)» B KAUSCTBE

OCHOBHBIX UCTOYHHKOB HH(OPMAITMH PEKOMEHIYETCSI HCIIOJIB30BATh CIICIYIONIYIO JIUTEPATYPY:

OcHOBHBIE MCTOYHHUKHU
uHopmanuu

Kosn4vecTBO 3K3eMILISIPOB

®.1. Bopobnera, E.C. BopoObes,
3.A. Kapanun, MoaenupoBanue
XMUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB [ DJIEKTPOHHBII
pecypc] yueb. mocobue : B 2-X 4.:
Kasansb : U3n-s0 KHUTY, 2019

http://ft.kstu.ru/ft/\/orobev-
Modelir_khim_tekhnol_prots_Ch2_planir_optim_eksperim.pdf
Hoctyn ¢ IP anpecoB KHUTY

A. M. I'ymepos,
MaremaTrueckoe
MO/JICIIMPOBAHNE XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB
[DnexTponnsblit pecypc] : CaHKT-
[letepOypr : Jlanp, 2021

https://e.lanbook.com/book/168613
Pexxum noctyna: no noanucke KHUTY

A. 1O. 3akreiim, OOmas
XUMUYECKast TEXHOJIOTHSL.
BBenenue B MogenupoBaHue
XUMHUKO-TEXHOJIOTUICCKUX
MIPOLIECCOB [ DIIEKTPOHHBIIN
pecypc] YueOHoe nmocodue:
Mocksa : Jloroc, 2014

http://www.iprbookshop.ru/66419.html
Pexum nocryna: no noanucke KHUTY

T. . 'aptman, . . Knymus,
OCHOBBI KOMIIBIOTEPHOTO
MO/JICIIMPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB
[YueOnuk] yueb. mocobue st
CTYJ. BY30B, 00y4. TIO CHell.
"OCHOBHBIE IIPOLIECCHI XUM.
TIPOU3BOJICTB M XHM.
kubepHeTuka': M. :
Axangemkuwnra, 2006

200 sx3. YHUILL ®T'BOY BO «KKHUTY»

C. B. Harapees, CuctemHbIit
aHaJIN3 U MaTeMaTUYeCKOe
MOJEJIMPOBAHKE MTPOLIECCOB
XUMUYECKON TEXHOJIOTUH
[2nexTpoHHBIH pecypc] :
Wsanoso : UT'XTY, 2007

http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=4496
Pexxum noctyna: mo nognucke KHUTY

11.2. JonmoaHuTeJbHAS JIUTEPATYypa
B kauectBe JOIIOJIHUTCIIBbHBIX HWCTOYHHKOB I/IH(i)OpMaI_II/II/I PCKOMCHAYCTCA  HUCIIOJIL30BATh

CIICAYIONIYIO JINTEPaTypYy:

JlonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMU ‘

KoanuecTBo 3K3eMILISIPOB




, MoaenupoBaH#e U ONITHMH3AIINS XUMHUKO-
TEXHOJOTHYECKHUX MPOIIECCOB U CHCTEM
[DnexTpoHHbIH pecypc] cOopuuk cTaTeit (23-25
Mmas): Kazanb : U3g-80 KHUTY, 2016

http://ft.kstu.ru/ft/Modelirovanie_i-optim_khim-
tekhnol_prots_i_sistem_sbornik_2016.pdf
Hoctyn ¢ IP agpecoB KHUTY

H. A. Camoiinos, [Ipumeps! u 3agaun o Kypcy
"MareMaTruueckoe MOAEIUPOBAHUE XUMHUKO-
TEXHOJIOTMUECKHUX MPOIecCOB" [DNEKTPOHHBIH
pecypce] : Cankr-IlerepOypr : Jlans, 2021

https://e.lanbook.com/book/169384
Pexxum noctyna: o nognucke KHUTY

B. . Kagapos, U. . [lopoxos, Beenenue B
CHCTEMHBIN aHaJIH3 U MOJICIIMPOBAHUE XHMHKO-
TEXHOJOTHYECKHUX MPOIECCOB U CHCTEM
[YuebHuk] yueb. mocobue: M. :, 1984

1 k3. YHULL ®I'BOY BO «KHUTVY»

A.B. AkcsinoBa, A.M. I'ymepos, /.B. Exuzapos,
Excel 2000. MaTremMaTrnueckoe MOICIUPOBAHUE
XHUMHKO-TEXHOJIOTHYSCKUX U YKOHOMHUYECKUX

npoueccos [[Ipouee] 1ab. mpaktukym: Kazans : ,
2001

3 3k3. YHULl ®I'BOY BO «KHUTVY»

B. . Makapos, Marematniyeckoe MOJEITUPOBAHUE
MEPUONYECKUX TTPOLIECCOB U CUCTEM
XUMHUYECKON TeXHOJIOTUH [ YueOHHK] yueOHoe
mocobue: M. : MXTHU, 1984

1 5x3. YHUILL ®I'BOY BO «kKHUTY»

A. . Bongape, MaremMatndeckoe MOJICIUPOBAHUE B
XUMHYECKON TEXHOJIOTUH | YUueOHHK ] yuel. it
CTY/I. XMUM.-TE€XHOJIL. criell. By30B: Kues : Buiia
mxosna, 1973

14 5k3. YHULL ®T'BOY BO «KKHUTY»

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(pOPMaLH

HpI/I HU3YUCHUU  JUCHUIIINHBI

((MO)ICJ'II/IpOBaHI/Ie

MIPEyCMOTPEHO UCTIOIb30BAHUE 3JIEKTPOHHBIX UCTOYHUKOB HH(POPMALIH:

Onekrponnsiii katanor YHULL KHUTY: Pexum nocryna: http://ruslan.kstu.ru/

OBC «Jlanby»:Pexum noctyna: https://e.lanbook.com

O6pazoBarenbHas maatpopma «HOpaiit»: Pexxum noctyna: https://urait.ru/
3BC «Znanium.comy»: Pexxum poctyna: http://znanium.com/
OBC IPR SMART: Pexum nocryna: http://www.iprbookshop.ru/

Hayunas snexktponHas Gubnuoreka https://elibrary.ru/

YHUIQ
Coznacoeano

11.4. IlpodeccuonasibHbie Ha3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3bl ja”HHEIX:

Wiley Online Library: https://onlinelibrary.wiley.com/

Springer Nature: https://link.springer.com/
zbMath : https://zbmath.org/

I/IH(bOpMaL[I/IOHHBIe CIIPaBOYHBIC CUCTCMBbI

CrpaBouno-mipaBoBas cuctema «I’APAHT» Jloctyn cBoOOIHBINH: www.garant.ru
CnpaBouno-nipaBoBas cuctema «KoncymbprantlImtoc» Jloctyn cBoOoaHbIN: wwWw.consultant.ru

XUMHUKO-TCXHOJOTHUYCCKUX  ITPOLIECCOB»



12. MarepuajJbHO-TeXHHYECKOe 0OOecredeHue TN CIUTIITHHbI

JluneH3upoBaHHOE MPOTrPaMMHOE 00eCIIedeHNE i CBOOOIHO PacIpoCTpaHsIeMOe IPOrPaMMHOE
o0ecrieueHne, B TOM YHCIIE OTEYECTBEHHOTO MIPOU3BOJICTBA, HCIIOIB3YeMOE B y4EOHOM IPOIIECCe MpU
OCBOCHHU JUCIUTUINHBI «MOJICTUPOBAHHE XMMHUKO-TEXHOJIOTHYECKHIX TPOIIECCOBY:

Oducnsie u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
OducHsie u genossie mporpammer: MS Office 2007 Russian;

Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchble u aenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBarop 7 Zip

brnoknot Notepad

Sunexc bpaysep

ITO nns xomtekTUBHOM paboTel Microsoft Teams

Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe [10: MATLAB Academic (B kommekTe ¢ Simulink Academic)

VY4eOHble ayAUTOPUH U1 IPOBEICHUS YUEOHBIX 3aHATUN OCHAILIEHBI 000PY/10BaHUEM:

1. JIeKMOHHBIE 3aHATHSL:

a). Bce nekiuoHHbIe 3aHATHS 00eceueHbl KOMIUIEKTAMU 3JIEKTPOHHBIX IPE3EHTALNN U KOMIIbIOTEPHBIMU
MOJIEJISIMU JIJIs1 IEMOHCTPALMH [TPOLIECCOB U COOBITUH;

0). ayIuTOpHs OCHAIIICHA TPOSKTOPOM, SKPAaHOM, HOYTOYKOM, HHTEPAKTHBHOM JTOCKOM;

2. JJaboparopubie pabOThI

a) 3aHATHUS POBOAATCS B KOMIIBIOTEPHBIX Kiaccax A-220, A-212, ocHalleHHBIX KOMIIBIOTEPHON
TexHuKo# (10 u 13 pabodynx MECT COOTBETCTBEHHO), C BO3MOKHOCTHIO MOJKIOYEHHSI K CETH
«VIHTEpHET», N 00ECTIeUeHBI I0CTYIIOM B 3JIEKTPOHHYI0 HH(popMmarroHHyto cpeny KHUTY. [lonyckaercs
3aMeHa 000py/I0BaHuUs €ro BUPTYAJIbHBIMHU aHAJIOTaMHU.

6) O0a kinacca 060pyAOBaHbI IPE3EHTAIIMOHHON TEXHUKON — IPOEKTOPOM, SKPAaHOM U HOYTOYKOM,
WHTEPAKTUBHOMN JOCKOM;

3. [Ipouee

a)JIueH3upoBaHHOE MPOrpaMMHOE o0ecTIedyeHne U CBOOOAHO paclpoCTpaHsieMoe IPOrpaMMHOE
o0ecniedeHune, UCIOIb3yeMOoe B yUeOHOM IPOLEcCe TPU OCBOSHUH TUCIUILINHBI «MoJe-nupoBaHue
XHUMHKO-TEXHOJIOTHUECKHX mporieccoB»: MS Office 2010-2016 Standard (mpaBoo6:agarens - Microsoft
Corporation, CIIIA);

6) nuuen3uonHbli goctyn k ObC, B/l 1 0TAEIBHBIM 3I€KTPOHHBIM BEPCUSAM H3AaHUHN U3 JIF0O0H TOUKH
NHutepHer nocie peructpannu ¢ komnsotepo PI'6OY BO «KHUTVY ».

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonuuecTBo 4acoB 3aHATUHM, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax B yueOHOM MpolLecce Mo
auctuminHe «MoeaMpoBaHUE XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOBY» COCTABIIAET 3 4.

B nponecce ocBoeHuss ucHUIUIMHBL «MoOIEIMpOBaHUE XUMHKO-TEXHOJOTHYECKUX MPOIIECCOB)»
UCTOJIB3YIOTCS CIeAyIoIINe 00pa3oBaTeIbHbIE TEXHOIOTHUH:
KomnnuecTBo yacoB 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOopMax B yueOHOM IMpoliecce COCTaBseT 3
4yacoB. B kauecTBe 00pa30BaTENbHBIX TEXHOJIOTUI MOTYT OBITh HCIIOJIb30BaHbI:
* paboTa B MaJIbIX TPYIINAX;
* TUCKYCCHSI,
* U3y4EHUE U 3aKpeIIeHHe HOBOTO MaTepuaia Ha UHTEPaKTUBHOM JIeKIIMH (JIeKiusi-Oecena, JeKIus —
TMCKYCCHSL, JIGKIIUA C pa300pOM KOHKPETHBIX CUTYaIUi, JISKIUS C 3apaHee 3aluIaHupOBaHHBIMU



omuOKamMu, JICKIUS- Tpecc-KOH(EepeHIIHs, MUHU-JICKITHS );
¢ CUCTEMBI JUCTAHIIMOHHOT'O 06y‘leHI/IH;



