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WNucturyT: WHCTUTYT HEPTH, XUMUHU U HAHOTEXHOJIOTHH
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Bun Harpysku Yacel 3a4éTHBIE €MUHUIIEI
Jlexiust 4 0,11
JlaGoparopHas paboTa 8 0,22
KoHTposb caMocToATENbHOM paboThl 4 0,11
CamocrosiTenpHas paboTa 88 2,44
®opwma arrectaruu: 3adet (9 cem), 4 0,11
KontposnbHas pabota (9 cem)

Bcero 108 3

Kazanp, 2022



PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMHIUYecKast TEXHOJIOTHUS 1Jist Mpoduitst « TeXHOIOTHS HEOPTaHMYECKUX BEIIECTBY Ha OCHOBAaHUH yUeOHBIX
1aHOB Habopa oOyuaromuxcs 2022 roxa.

Pa3pabotunk nporpaMmsl:

HoueHnt H.M. Hypymiuna

COI'JIACOBAHO

Pabouas mporpamma paccMoTpeHa M ojo0peHa Ha 3acemanuu kKadenpbl «OOmerH XUMHUESCKOU
TEXHOJOTHI, MPOTOKOI OT 04.05.2022 r. Ne 10.

3aBenyromuii kKapenpoit  Cozcnacoeano H.B. Yiutun

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesn ocBOEHMSI AU CIMIIJIMHbBI

enssMu oOcBOeHUsS AUCHUIUIMHBL «MoOJEenupoBaHUE XUMHUKO-TEXHOJIOTMUYECKUX IIPOLECCOB)
SIBJISTEOTCSI:
a) [I[pumeneHne MaTeMaTUYECKOTO MOCIIUPOBAHUS [IPU UCCIICIOBAHMSIX, aHATIU3E U OIICHKE
s dextuBroctu XTII;
0) ®opmMupoBaHUEe CIIOCOOHOCTH BBIIOJIHATH PACYETHl XHMHKO-TEXHOJIOTHYECKHUX TPOIECCOB 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 IKCIIEPUMEHTAIILHBIX JAHHBIX MIPH MMPOBEICHUU
Hay4HBIX MCCJICIOBAHUM, C TIOCJICYIONTUM aHAITM30M PE3yJIbTaTOB;
r) ®opMUpOBaHNE HABBIKOB CAMOCTOSATEIBHOTO MPOBEACHUS TEOPETUUECKUX U HKCIIEPUMEHTAIBHBIX
HCCIIE0OBAHUH C UCTIOJb30BAHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

2. MecTo TUCUMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHO POrpaMMbl

Hucturnnuna  «MojenupoBaHue  XUMHUKO-TEXHOJIOTHYECKHUX  MPOIECCOB»  OTHOCHTCS K
obsi3arensHO yactu OOII u hopmupyer y obyvaromuxcs no npoduinto «TexHomorus HeopraHUIeCKHX
BEIIECTBY HAOOP 3HAHUI, YMCHHI, HABBIKOB M KOMITCTECHITHH.

Jns  ycnmemHoro oOcCBO€HUs —AMCHUIUIMHBL  «MOJEIMPOBAHHE XMMHUKO-TEXHOJIOTMYECKHUX
MIPOLIECCOBY O0yJarouiicst o HarmpasieHUo moaAroToBku 18.03.01 «XuMuueckass TEXHOJIOTHS» TOKECH
OCBOMTb MaTepUaJl IPEALIECTBYIOINX AUCIUIUINH:

1. Briciias maTeMaTuka
2. NupopManimoHHbIC TEXHOJIOTHI
3. ®usnka

Hucuunnuna «MopenupoBaHue XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB) SBJISIETCS

MPEANIECTBYIONIEH U HEOOX0IUMA ISl YCIIEITHOTO OCBOCHHMSI TOCTEAYIOIINX JTUCIUTIINH:
1. IToaroroBka K mpoLEAype 3alIUThI U 3alIUTa BHITYCKHON KBAIU(DUKAIIMOHHOMN pabOThI
2. [Tpon3BocTBEHHAS MPaKTHUKA (TIPEITUILIOMHAS MPAKTHKA, B TOM YHCIIC HAyIHO-
uccienoBarensckas paboTa)

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIITINHBI

OIIK-2 Cnoco0eH McnoIb30BaTh MaTeMaTH4YeCKHe, (puznyeckue, pU3NKO-XMMUYECKHe, XUMMUYEeCKHe MeTOAbI ISl
peLieHus 3aa4 NpogecCHOHATBHON qeATeTbHOCTH

OIIK-2.1. 3Haet ocHOBHI MU} HEepeHIMaTHPHOTO H HHTETPAITLHOTO UCUUCIICHUS, A pepeHInaTbHBIX YpaBHEHHHA, TCOPUU
BEPOSITHOCTEH M MaTeMaTHYECKOM CTaTHCTHKH, TEXHUUECKHE M IPOIpaMMHBIE CPEJICTBA peann3aluy HHGOpMannoHHbIX
TEXHOJIOTHH, (U3NIEeCKne OCHOBBI MEXaHNUKH, (PU3UKH KOJICOAHWI M BOJIH, 3JIEKTPUYECTBA M MarHeTU3Ma,
IEKTPOJMHAMHKH, CTATUCTUYECKON (PU3NKHU U TEPMOTMHAMHKH, OCHOBBI XMIMUH, IPUHIUIIEI CTPOSHHS BELIECTBA, OCHOBBI
KJIaccu(UKAIUN COCTUHEHNI, OCHOBHBIE MEXaHN3MBI ITPOTEKAHU XUMHUYECKHUX PEAKINH, OCHOBHBIE 3aKOHBI
TEPMOANHAMUKHI

OIIK-2.2. YMeeT mpoBOIUTH aHATN3 (DYHKINH, pelIaTh OCHOBHBIE 3a/1a49H TEOPUU BEPOSITHOCTH M MaTEMaTHIECKON
CTaTHCTHKH, PENIaTh YPaBHEHUS U CUCTEMBI A depeHnnanbHpIX ypaBHEHIH, pab0TaTh B KAUeCTBE IOJIb30BATEIIS
MEPCOHATBHOTO KOMIBIOTEPA, UCIOIb30BaTh YUUCIEHHBIE METO/bI A1 PEILICHHsI MaTEMAaTUUECKUX 3ajjayu, HCIOIb30BATh
SI3BIKK M CUCTEMBI IIPOTPAMMHPOBAHHS, HCIIOJIB30BATh (PU3NYECKHE 3aKOHBI, XHMUUECKHE 3aKOHBI, TEPMOIMHAMUYECKHUE
CIpaBOYHBIC JITAaHHBIE, PE3YJILTATHl (PU3UKO-XMMUIECKOTO SKCIIEPHUMEHTA

OIIK-2.3. BiiaieeT HaBbIKaMH HCIIOJIb30BAHMSI MAaTEMAaTHUECKOTO allapaTa, HaBbIKaMH ITOUCKa U 00MeHa HHpopMalen B
rI100ABHBIX M JIOKANBHBIX KOMITBIOTEPHBIX CETSIX, TEXHUYECKIMHU M TPOTPaMMHBIMH CPEACTBAMH 3alIUTHl HH)OPMAIIHH,
MIpoBeACHUS (PU3MUECKUX U3MEPEHHH, KOPPEKTHON OLIEHKHU OTPEITHOCTEH, IPOBEICHHS JUCIIEPCHOTO aHAN3a M CHHTE3a,
9KCTIEPUMEHTAIbHBIMI HaBBIKAMH ONIPEIEICHIUS (PU3NUECKUX U XUMHIECKUX CBOICTB COCTMHEHNH, YCTaHOBICHHS

CTPYKTYPbIL COGL[HHGHI/Iﬁ, HaBbIKaMU PCUICHUS TUIIOBLIX 3a/1a4 B 00J1aCTH XUMUYECKOM TCPMOJANHAMUKHN



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:

03N LN kW~

YHUIQ
Coznacoeano

. Onextponnsbiit kartajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

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

. O6pazoBarenbHas mnatpopma «HOpaiit»: Pexxum goctyna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum noctyna: http://znanium.com/

. OBC YHuBepcuterckas Oubnmnoreka onnaitt: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. ObC BOOK.ru : Pexxum nocryna: https://www.book.ru/

. Hayunas snextponHas 6ubanoteka https://elibrary.ru/

11.4. IlpodeccuonaibHbie Ha3bl JAHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3bl ja”HHEIX:

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

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

WNudopmanroHHbIe CIPaBOYHBIE CHCTEMBI

CrpaBouno-nipaBoBas cucrema «I’APAHT» Jloctyn cBoOOMHBINH: www.garant.ru
CnpaBouno-nipaBoBas cuctema «KoncymsrantlImtoc» Jloctyn cBoboaHbIN: wwWw.consultant.ru

XUMHUKO-TCXHOJOTHUYCCKUX  ITPOLIECCOB»



12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUIIIIMHBI

JInneHn3upoBaHHOE IPOTpaMMHOE 0OecTieueHNe U CBOOOIHO PACIIPOCTPAHIEMOE TPOrPaMMHOE
o0ecrieueHre, B TOM YHCIIE OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOIb3yeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUH AHUCLHUIIIINHBI ((MOIICHI/IpOBaHI/Ie XUMHKO-TCXHOJOTHYCCKUX ITPOLECCOB»:

Oducueie u ngenoseie nporpammbl: ABBY'Y FineReader 9.0 nmpod;
Odwucnsie u aenoseie mporpammbl: MS Office 2007 Russian;

OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenoseie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

broxnot Notepad

Sunexc bpaysep

1O myst kosmekTUBHON paboThl Microsoft Teams

Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe I10: MATLAB Academic (B kommiekte ¢ Simulink Academic)

Y4eOHble ayIUTOPUH JJIs TPOBEACHUS YIeOHBIX 3aHATUN OCHAIIEHBI 000PYI0BAHUEM:

1. JIeKLIMOHHEIE 3aHATHSA:

a). Bce neximonHble 3aHATHS 00ecTieueHbl KOMIUIEKTaMH 3JIEKTPOHHBIX PE3eHTALNN U KOMITBIOTEPHBIMH
MOJICTISIMU JIJISl JISMOHCTPAITUH TIPOIIECCOB U COOBITHI;

0). ayIUTOpHs OCHAIIEHA MTPOEKTOPOM, SKPAaHOM, HOYTOYKOM, HHTEPAaKTUBHON JOCKOM;

2. JJabopatopHble pabOThI

a) 3aHATHS POBOJATCS B KOMIBIOTEPHBIX Kilaccax A-220, A-212, ocHaIlIEHHBIX KOMIIBIOTEPHOMN
TexHUKOM (10 1 13 pabounx MeCT COOTBETCTBEHHO), C BO3MOYKHOCTBIO MOAKIIOUEHHS K CETH
«HTepHET», M 00ECIIeYEHBI TOCTYIIOM B 3JIEKTpOoHHYIO HHpopManronnyto cpeny KHUTY. Jlomyckaercs
3aMeHa 000pyI0BaHMs €ro BUPTYalbHBIMHU aHAJIOTaMH.

6) Oba ki1acca 000py10BaHbl MPE3EHTAUOHHON TEXHUKOM — IPOEKTOPOM, SKPAaHOM U HOYTOYKOM,
MHTEPAKTUBHON JOCKOM;

3. IIpouee

a)JIunen3npoBanHoOE MporpaMMHOE o0ecrieueHrne U CBOOOIHO pacpOCTpaHsIeMoe MPOrpaMMHOE
o0ecrieyeHre, UCIob3yeMoe B yUeOHOM IMpoliecce MPU OCBOSHUH JUCIUIUINHBI «MoJe-InpoBaHue
XHUMHKO-TeXHOIOrndeckux mporeccoB»: MS Office 2010-2016 Standard (mpaBoo6namatens - Microsoft
Corporation, CIIIA);

0) munien3nonnbii qoctyn K DbC, B/l 1 0TACIbHBIM JIEKTPOHHBIM BEPCUSM H3JaHUHN U3 JTI000HN TOUKH
WuTepHer nocne peructpanuu ¢ koMmneorepo PI'6OY BO «KHUTY ».

13. OOpa3oBare/ibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoliecce Mo
aucnuIuiiHe «MOoAeTMpoBaHHe XUMHUKO-TEXHOJIOTHIECKHX ITPOIIECCOBY» COCTABIISIET 3 d.

B mpouecce ocBoenus mucHMIUIMHbL «MoJenupoBaHHE XUMHUKO-TEXHOJIOTHYECKUX IPOIIECCOBY
UCTIOJNIB3YIOTCS CIIEYIOIINe 00pa30BaTeIbHbBIC TEXHOIOTUH:
KonndecTBo yacoB 3aHATHIA, TPOBOJUMBIX B MHTEPAKTUBHBIX (JOPMax B yI€OHOM IPOILIECCE COCTABISIET 3
qacoB. B kauecTBe 00pa30BaTEIbHBIX TEXHOJIOTHI MOTYT OBITh HCIIOIB30BAHBI:
* paboTa B MaJIbIX TPYyMIaXx;



* TUCKYCCHS,;

* U3y4EHHE U 3aKperieHHe HOBOTO MaTepraia Ha UHTEPAaKTUBHOMN JIEKIIMH (JIeKIusi-Oecena, JeKIus —
TMCKYCCHSL, JIEKIIHA € pa300pOM KOHKPETHBIX CUTYaLUi, JIEKLUS C 3apaHee 3allJIaHuPOBAaHHBIMU
omKrOKaMu, JIEKIHS- TPecc-KOH(EPEHIUs, MUHU-TICKIIHS);

* CUCTEMBI JUCTAHI[MOHHOI'O O0Y4YEHHUS;



