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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpasoBarenbHOro crangapta (mpuka3z Ne 680 ot 25.05.2020) mo mampasienuto nmoaroroBku 20.03.01
Texnocdepnas GesomacHocTh g npoduis «be3omnacHOCTh —TEXHOJOTHYECKHUX TPOIECCOB U
IIPOM3BOJICTB» HA OCHOBAaHWH YY€OHBIX IIAaHOB Habopa obyvatomuxcst 2021 roma.

Pa3pabotunk nporpaMmsl:

HoueHt H.M. Hypymiuna

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa u of00peHa Ha 3acemaHuu Kadenpsl «OOImerH XUMUYIECKOU
TEXHOJIOTHH, TPOTOKOJ OT 28.05.2021 1. Ne 12.

3aenytommii kapeapoir  Coznacoeano X.D. XapiaMmuan

YTBEPXJAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. lesiu 0OCBOEHUSA TUCHUTNIUHBI
IlenssMu ocBOeHUST AUCHUIUIMHBI «MOJECIUPOBAHNE XHUMHUKO-TEXHOJIOTHYECKUX ITPOILIECCOBY
SIBJISTFOTCSI:

a) [IpuMeHeHne MaTeMaTHYECKOTO MOJICTMPOBAHUS MIPH UCCIICIOBAHHSX, AHATIM3E U OIICHKE

s dexruBHocTH XTTI;

0) ®opmupoBaHKE CITOCOOHOCTH BBIMOIHATH PACYCThI XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB C
MCIIO0JIb30BAHUEM MAaTEMAaTHYCCKUX MOJICIICH, MOJICITUPYIOIIUX CUCTEM U COBPEMEHHBIX MTPHUKIIATHBIX
porpamw;

B) O0beIMHCHNE 3HAHHI (PU3UKO-XUMHUCCKOM CYITHOCTH MTPOIIECCOB U METOOIOT MU TIOCTPOC-HUS
MaTeMaTHYeCKUX MOJeJIel, U METOI0B 00pabOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX TPH MTPOBEIACHUN
HAYYHBIX UCCIICIOBAHUI, C MOCICAYIOIUM aHATM30M PE3yIbTaTOB;

r) @opMHUpOBaHKE HABBIKOB CAMOCTOSATEIILHOTO MPOBEICHHS TEOPETHUCCKUX U IKCIICPUMEHTATIBHBIX
HCCIICIOBAHMIA C HCITOJIb30BAaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

2. MecTo THCHHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnmua  «MojenupoBaHue  XMMHKO-TEXHOJOTHYECKHX  MPOIECCOB»  OTHOCUTCS K
obs3arenpHol wacth OOIl u  dopmupyer y oOydaromuxcss 10 TPOGUITIO «be3omacHoCTh
TEXHOJIOTUYECKHX MPOIECCOB U MIPOU3BOJCTBY» HAOOP 3HAHUI, YMEHH, HABBIKOB M KOMITETEHITHH.

Jiss  yCIIEITHOTO ~ OCBOCHMSI  AWCIMIUIUHBI  «MOJEIHPOBAaHUE XHMHKO-TEXHOJIOTHICCKHX
nporeccoBy obOydarommiics mo HampasieHuto noarotoBku 20.03.01 «Texnocdepnas OGe30macHOCTHY
JOJDKCH OCBOMTH MaTEpHa MPEIIICCTBYIONINX JUCIIUATLINH:

1. Beicuias maTemMaTuka
2. ndopManmoHHbIE TEXHOIOTHH
3. ®usuka

JuctummmHa «MoenpoBaHue XUMHUKO-TEXHOJIOTUICCKUX IIPOIIECCOBY SIBIISICTCS
MPEIIeCTBYIONIEH 1 HEOOX0AUMAa AJIsl YCTIEUTHOTO OCBOCHHUS MOCIIECAYIOMIUX TUCIUTIINH:

1. IToaroroBka K MpoIEAype 3aIIUThI U 3aIUTa BHITYCKHOW KBATH(DUKAITMOHHON paOOThI

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUS TUCHUITINHBI

OIIK-1 Cnoco6eH yYuThbIBATH COBpeMeHHbIe TEHIeHIIUM Pa3BUTHS TEXHUKHU U TE€XHOJIOTUi B 00j1acTH TexHOCepHOii
0€30I1aCHOCTH, U3MEPHUTEJbHOH U BBIYMCIUTEIbHONH TEXHUKU, HH(POPMALMOHHBIX TEXHOJIOTHIl IPU peleHun
THINOBBIX 32/124 B 00J1acTH NPodecCHOHATBHOM AesITeIbHOCTH, CBA3AHHOM ¢ 3a1IINTOI OKpYy:KaloLeil cpeabl U
ol0ecneyeHneM 0€30MACHOCTH YeJIOBeKa

OIIK-1.1. 3HaeT coBpeMeHHbIE TCHICHIINN PAa3BUTHSI TEXHUKU M TEXHOJIOTHH, U3MEPUTEIFHON U BEIYUCIUTEIFHON TEXHUKH,
MH(QOPMALMOHHBIX TEXHOJIOTHI B 00;7aCTH TeXHOC(EepHOit 0€30ITaCHOCTH YesIoBeKa

OIIK-1.2. YMeer pemiaTs TUIIOBBIE 33/1a4H C UCIIOJIb30BAHUEM U3MEPUTEIBLHOM U BEIUUCIUTENLHON TEXHUKH,
MH()OPMALMOHHBIX TEXHOJIOTHI B 00J1acTH MPOECCHOHATBHON NEATEIBHOCTH, CBI3aHHOM C 3alIUTON OKPY’KarOIEeH cpebl 1
obecrieueHneM 0€301acHOCTH YeJIOBEKa

OIIK-1.3. Briasieer COBpeMEHHBIMH METOJaMU TEXHUKH U TEXHOJOTHUH B 00JIaCTH TeXHOC(EPHOH Oe301acHoCTH,
W3MEPUTENIFHON M BEIYHUCIUTENIFHON TEXHUKH, HHPOPMAIIMOHHBIX TEXHOJIOTHH IIPH PELICHUN THITOBBIX 3a7ad B 00IacTu
mpodhecCHOHATTLHOM NesTEIbHOCTH, CBA3aHHOM C 3aIUTON OKPYKaIOIIeH cpeapl U odecrieueHueM 0e30MacHOCTH YelloBeKa
OIIK-3 CnocoGeH ocyumiecTBJIATH NMPO(ecCHOHAIBLHYIO 1eITeJbLHOCTh ¢ Y4eTOM rocy1apcTBeHHbIX TPeGOBaHNUi B
o0.1acTu obecnevyeHns: 6€30MaACHOCTH

OIIK-3.1. 3HaeT OCHOBHBIE roCyJapCTBEHHBIE TPEOOBAHMS B 00IacTH 0OecneyeHns: 0€30MacHOCTH

OIIK-3.2. YMeeT Hcnonb30BaTh TEOPETHUECKHUE M PAKTHIECKUE 3HAHUS B 00J1aCTH o0ecnedeHns: 6e30MacHOCTH C YUYETOM
rOCYAapCTBEHHBIX TpeOOBaHUH

OIIK-3.3. Briaieet HaBbIKaMu YIpaBieHUS] TEXHOC(HEPHOIT OE30IIaCHOCTHIO C yYETOM TOCYIapCTBEHHBIX TPEOOBaHHH B
IAaHHOM o0yracTh

OIIK-4 Cnoco6eH NOHMMAaTh NPUHIHUIBI PAa00ThI COBPeMEHHbIX HH(POPMAIMOHHBIX TEXHOJIOTHIl H HCNOJIb30BATh UX

AJIA pelneHud 3aaa4d l'lpO(beCCHOHaJ'lLHOfl ACATECJIbHOCTH



OIIK-4.1. 3HaeT npuKIaIHOE COBPEMEHHOE MTPOrpaMMHOE 0OecIiedeHue, MPUMEHIEMOe B OTPaCin
OIIK-4.2. YMmeet BbIOpaTh ¥ MPUMEHHUTD ONTHMAILHYIO MPUKIIATHYIO IPOTPaMMYy IIJIsl pEIICHUS] KOHKPETHON 3a/1aun

OIIK-4.3. Bnaneet HaBbIKaMH MPUMEHEHHS U(PPOBBIX TEXHOJOTUH IJIsl peIeHHS 3a1a4d IpoheCCHOHATBFHON AeSITEILHOCTH

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJINHBI oﬁyqalonmi/icsl HOJKECH

3HaThb:

- OCHOBHBIE TIOHSTUSI 1 METOAbl CHCTEMHOI'O aHAJIN3a, TEOPUU BEPOSITHOCTEN U MaTEeMaTUUYECKOM
CTaTHCTHKM;

- IPUHIIHITBI (PU3UYECKOTO MOJICIIMPOBAHUS XUMUKO-TEXHOJIOTUICCKUX MPOIECCOB;

- TUTIOBBIE MIPOLIECCHI U anmnapaTbl XUMUYECKON TEXHOJIOTUH;

- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX U (DH3UKO-XUMHUYECKHUX TIPOIIECCOB, IIPOIIECCOB Mac-
corepeHoca NPUMEHUTENBHO K XUMHUECKUM IIPOLIeccaM, arperataM 1 000pyI0BaHHIO;

- OCHOBHBIE METO/IbI IJIsl PEIICHUS ONITUMHU3ALMOHHBIX 33/1a4;

- TEXHUYECKUE U MTPOTPAMMHBIE CPEJICTBA PEATM3AllMU PEIICHHM, TUTIOBBIEC YHCIICHHBIE METO IbI
pelIeHNs] MaTeMAaTUYECKUX 3a71a4 ¥ aITOPUTMbI UX pPean3alliu;

- TUTIOBBIE YMCJICHHBIE METO/IbI PEIICHUSI MAaTEMaTUYECKUX 3aJ1ad U aJITOPUTMbI UX peau3aluu;
YMmerThb:

- COCTaBJISITh U PEAIM30BBIBATH OCHOBHBIC TIJIAHBI PU MTPOBEJACHUH HCCIICIOBAHUN C TPUMEHEHUEM
MIPUEMOB TUIAHUPOBAHUSI SKCIIEPUMEHTA;

- UCTIOJIb30BAaTh SI3bIKA U CUCTEMBI POrPAMMHPOBAHHS;

- pemaTh OCHOBHBIE 33/1a4l MATEMATUYECKON CTATUCTUKU, OTIPEIEIISATh OCHOBHOM HA0OD
CTATUCTUYECKUX XAPAKTEPUCTUK MPU 00padOTKE IKCIIEPUMEHTAILHBIX JIAHHBIX;

- COCTaBJISITh U PEAIM30BBIBATh OCHOBHBIE IIJIaHBI PU MTPOBEACHUH MCCIIEJOBAaHUN C TPUMEHEHUEM
MIPUEMOB TUIAHUPOBAHUS SKCIIEPUMEHTA;

- CTPOUTH PEIICHUS JIJIsi TATIOBBIX MOJIENIEH MTPOIIECCOB U aIlapaTOB XMMHUYECKON TEXHOIOTHUHU C
WCIIOJIb30BAaHUEM METOJIOB HAXOXICHHUSI HEU3BECTHBIX MTAPaMETPOB Ha OCHOBAHUH HKCIIEPUMEHTATBHBIX
JTaHHBIX;

Baanern:

- METOJIJaMH TTOCTPOEHHUS MaTeMaTUIECKOW MOJIEJIM TUIIOBBIX MPO(heCCHOHATBHBIX 3a/1a4 U
WHTEPIPETAINH IMOJyYEeHHBIX PE3YyIhbTaTOB;

- HaBBIKaMU UCIOJIb30BaHUS MAaTEMATUUECKOTO anmnapara;

- HaBbIKaMU TIOMCKa U 0OMeHa MHpopMaIueil B rI00aIbHBIX U JIOKATbHBIX KOMITBIOTEPHBIX CETSIX;
- TEXHUYECKUMH M IPOTPAMMHBIMHU CPEICTBAMU 3aIIUThl HH(GOPMAIIHH;

- MpYEeMaMH TUTAHUPOBAHUS U 00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX;

- METOJJaMU PEIICHMs ONTUMM3AIMOHHBIX 33/1a4 U1 HaXO0XKJICHUS ONITUMAJIbHBIX U PAlliOHAIBHBIX

TEXHOJIOTHYECKUX PEKUMOB PabOThl 000pyI0BAHHUS;

4. CTpyKTYpa M cofiep:KaHue IUCHUIIMHbI



OO6mast TpyA0EMKOCTh JUCIUTIINHBI COCTABISET 3 3a4eTHbIE enuHuIlbl, 108 gacos.

Buapl yueGHOI paboTh! (B yacax) OrneHouHble
cpeacTBa A
Ne Pa3nen Ceme- n TaGopa- TPOBEACHIA
/I JUCLUTUINHBI CTp Jlekrus DAKTHHICCKHE abopa KCP CPC TeKyIeH
3aHATUS TOPHBIE MIPOMEXY-
TOYHOH
aTTecTalyu

1 2 3 4 5 6 7 8 9
OO0u1re mPUHITHAITEL KontponsHas
1 3Tambl paboTta
MIOCTPOCHHSA

1 mozenu. MeTobl 8 2 7
N3yICHUS
CTOXaCTHYECKUX
XapaKTepUCTUK
nporuecca
Hroro no 8 2 7
ceMecTpy
OO1ue MpUHIKIBL KontponbHas
U 3TaIbl paboTa;
MOCTPOCHHUS Jlaboparopnas
MIOCTPOCHHS pabora; Tect

1. | momemu. Mertonasl 9 6 2 20
N3yYCHUS
CTOXaCTHYECKUX
XapaKTEePUCTUK
npouecca
MeTtonbl ¥ IpUEMBI JlabopaTopras
MOCTPOCHHUS pabora;

2 MoZeJIed Ha 9 05 2 3 20 Pacuerno-
OCHOBaHMU rpaduyeckas
9KIEPUMEHTAIIbHBIX pabora; Tect
JIAHHBIX
MeTtobl Tect
TUTAHUPOBAHUS

3. | PKCTIepUMEHTOB 9 1 2 20
JUTSL NCCIIEIOBAHMS
MIPOLIECCOB
Bsenenue B CobecenoBanne

4. | ONTUMU3ALIHNIO 9 0,5 2 16
XTII
Hroro no 3auer,

9 2 8 9 76 Konrpoabnas
ceMecTpy
padora
5. CoaeprxaHue JIEKIIMOHHBIX 3aHATHH 110 TeMaM
Ne HNupukaropsl
i Paznen qucnuruimHb Yacsl Tema JIeKIIMOHHOTO 3aHATHS JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 5
1. | OOmmwme NIPUHIKITEL U 3TAIBI TOCTPOCHUS 2 BBeznenue B AUCUMILIUHY U OIIK-1.1
Mojenu. MeTos! U3ydeHus: CTOXaCTHUECKUX OCHOBHBIE MOHATUS. OCHOBBI OIIK-3.1
XapaKTepUCTHUK Tpolecca CTaTHCTHYECKOTO aHAJIM3a.
CraTucTU4ecKue aHaau3bl Ipu
peanu3aliiy MacCUBHOTO
IKCIIEPUMEHTA.
2. | Metonbl ¥ pUeMbl IOCTPOSHHS MOJENIEH Ha 0,5 Opnomapamerpuyeckue mojemu. | OITK-1.1
OCHOBAHUH JKIIEPUMEHTAJIBHBIX JAHHBIX Mmuoromnapamerpuueckue moaenu | OITK-1.2
OIlK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2




Paznen nucuumimHbl

Yacer

Tema IeKIMOHHOTO 3aHITHUS

MunukaTopsr
OCTHOKEHHUS
KOMITETEHIIUN

2

4

5

OIIK-4.3

MeTomant TUTAaHUPOBAHUS DKCIICPUMEHTOB IS
HCCJIENOBAHUA ITPOIECCOB

OnTuManabHOE TIIAHUPOBAHHE
sKcrepuMenTa. [1manel nepBoro u
BTOPOTO MOPSAIKOB.

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIlK-4.2
OIIK-4.3

Bsenenue B ontumuzanuio XTI1

0,5

Beenenue B ontumuzanuio XTII

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIlK-4.2
OIlK-4.3

BCET'O

6. Conep:kaHue NPaKTHYECKUX/CEMHUHAPCKUX 3aHATHI
[TpoBeneHne NPaKTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YIEOHBIM ILIAHOM

7. Coaepsxkanue J1a00PATOPHBIX 3aHATHI

Pa3nen nucumuinebl

Yacel

Tema 3anarTus

MNunukaro
pBI
IOCTHIKEH
ust
KOMIIETEHI]
HH

2

4

6

O6H_[I/IC TIPUHIMUIIBI X 9Tallbl IOCTPOCHUA
MOCTPOCHUS MOACIIH. MGTOZ[H H3Yy4YCHUA
CTOXAaCTUYCCKUX XAPAKTECPUCTHUK ITpoLEecca

I/ICCJ'IG,Z[OBaHI/IG CHy‘IaﬁHHX BCJIMYHH.

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlIK-4.1
OIIK-4.2
OIIK-4.3

Merto/p! 1 TpUEeMBbI TOCTPOEHUS MOJIETIEN Ha
OCHOBAHUU HKIEPUMEHTAIIbHBIX JAHHBIX

BoccraHoBiieHHME MaTEMATHYECKHUX
3aBUCUMOCTEH JIJISl OJTHOTIApaMETPUIECKUX
mojener. BocctanoBienue
MaAaTEMATUYICCKUX 3aBI/ICHMOCTeﬁ JJIA
MHOTOIIapaMeTPUUECKUX MOJIENIEH.

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

BCEI'O

8. CamocTrosiTesibHasi padoTa

TeMbl, BRIHOCHMBIE Ha CAMOCTOSTEJILHYIO
pabory

Yacer

®dopma CPC

MunukaTopsl
JTOCTHKCHHUS
KOMIIETCHLIUU

2

5

6

CucTeMHBIN aHaINA3

IIOAr0oTOBKA K KOHTpOHLHOﬁ pa60Te

OIlK-1.1
OIIK-1.2




TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITEIbHYIO
paboty

Yacer

®dopma CPC

MunukaTopsl
OCTHOYKEHHUS
KOMITETEHIIUN

2

5

6

OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIlK-4.2
OIIK-4.3

CTaTHUCTHYECKHE PacyeThI IO OLCHKE
cnyqaﬁm,lx BCJIMYUH

20

odopmiIeHHEe OTUETOB, MOATOTOBKA K
nabopaTopHOit paboTe, MOATOTOBKA K
TECTUPOBAHHIO, TIPOBEPKA KOHTPOILHOMN
paboThI

OIlK-1.1
OIlK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

BoccranoBneHne MaTeMaTHIECKUX
3aBHCUMOCTEH IS pa3IMUHBIX MOJIENEeH.

20

BBITIOJIHEHHE PacyeTHO-TpadUuecKoit
paboThI, 0POpPMIICHHE OTUETOB,
MOJITOTOBKA K T1abopaTopHoi paboTte

OIIK-1.1
OIlK-1.2
OIlK-1.3
OIlK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

MeTO,Z[LI IIJIAaHUPOBAHUS SKCIICPUMEHTOB
JUL UCCIIieJ0BaHUsA IPOLECCOB

20

MOATOTOBKA K TCCTUPOBAHUIO

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1
OIlK-3.2
OIIK-3.3
OIIK-4.1
OIlK-4.2
OIlK-4.3

Beenenue B ontumuzanuio XTI

16

MpopaboTKa TeM OTBEACHHBIX IS
CaMOCTOSATENIFHON pabOTHI

OIIK-1.1
OIlK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2
OIlK-4.3

BCETO

83

8.1 KonTpoJb camocTosiTe1bHON padoThl

Ne
n/m

TeMbl, BRIHOCHMBIC Ha CAMOCTOSITEIIbHY IO
paboty

Yacel

®opma KCP

HNupukaTopst
IOCTHKEHUS
KOMIIETEHIINH

2

3

5

6

CTraTUCTHUYECKHE PacUeThI IO OIEHKE
CITy4aiHbIX BEJIUYUH

2

npreM 1abopaTopHOil paboThI, IPHEM
OTYCTOB, IPOBEPKA TECTUPOBAHUA

OIIK-1.1
OIlK-1.2
OIlK-1.3
OIlK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2
OIlK-4.3

BoccraHoBieHrne MaTeMaTHISCKUX
3aBUCUMOCTEH JJIA pas3jInyHbIX MOZ[CHCﬁ

npueM J1abopaTopHOil paboThI, MpUeM
OTYETOB, MPOBEPKA PACUCTHO-
rpaduyaeckoit paboThI, IpoOBEpKa
TECTUPOBAHHUS

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1




MunukaTopsl
Yacer ®dopma KCP JIOCTIKEHUS
KOMTIETEHITNH
1 2 3 5 6
OIIK-3.2
OIIK-3.3
OIlIK-4.1
OIIK-4.2
OI1K-4.3

3. | Metoab! mIaHUPOBAHHS IKCIICPUMECHTOB 2 MPOBEPKA TECTUPOBAHHUS OIlK-1.1

JUTSL UCCIIEIOBAHUS TIPOIIECCOB OIIK-1.2
OIIK-1.3
OIlK-3.1
OIIK-3.2
OIIK-3.3
OIlIK-4.1
OIIK-4.2
OIIK-4.3

4. | Beenenwne B ontummsanuio X TT1 2 oTIpoc, IPOBEPKa KOHTPOIBHON pabOTHI OIlK-1.1
OIIK-1.2
OIIK-1.3
OIlK-3.1
OIIK-3.2
OIlIK-3.3
OIlK-4.1
OIIK-4.2
OIIK-4.3

Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
/11 paboty

BCEI'O 9

9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMBbI OLIeHKH 3HAHUI

[Tpu onieHKe pe3yabTaTOB AEATEIBHOCTH O0YYAIOIIUXCS B paMKaX JUCIHUILTUHBI «MoenupoBaHue
XUMHKO-TEXHOJIOTUYECKUX TPOLECCOB» HCIOJB3YEeTCSl PEUTHUHIOBas cucreMa. MakcuMmaiapHOE U
MUHHMAaJIbHOE KOJMYECTBO OAJIOB MO PAa3IMYHBIM BHJaM y4yeOHOW paboThl ommcaHo B «llomoxenun o
OaJUIbHO-PEUTHHIOBOM CHCTEME OLEHKM 3HAaHUN CTYAGHTOB M OOecleyeHus KadecTBa Y4eOHOro
npouecca» PI'bOY BO KHUTY.

PelitTunroBas oueHka GopMHUpyeTCsi HAa OCHOBAaHUM TEKYILErOo U MPOMEXKYTOYHOTO KOHTpOJIA. 3a
KOHTPOJIbHBIE TOYKH CTYIEHT MOXKET MOJIyYUTh MUHUMAJIBHOE U MAaKCUMaJIbHOE KOJIMYECTBO OAIIOB (CM.
Ta0IuILY).

OueHoYHBIE CPeACTBA KoJa-Bo MuH.0a/1710B Makc.0a/1110B
9-ii cemecTp
Kontposasnas pabora 1 7 15
PacueTHO-Tpaduieckas pabora 1 7 15
JlabopaTopHnas paboTa 2 28 40
Tecr 3 18 30
HTtoro 60 100

10. OueHouyHbIe CpeacTBa IS TEKYLIEro KOHTPOJISI YCHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOEHMS JMCUHHUIIJIUHbI
OneHouHble cpencTBa ISl MPOBEACHMS TEKYHIETO KOHTPOJISA YCHEBAEMOCTH, IPOMEXKYTOUHOU
aTTecTallid U UTOTOBOW aTTeCTallMM pa3padaThIBAIOTCS COTJIACHO MOJIOKEHHI0 0 POHJAaX OLEHOYHBIX
CpEe/CTB, paccMaTpPUBAIOTCS KAaK COCTaBHas 4acTh paboueil mporpamMMmbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUTIINHbI

11.1. OcHoBHasi IMTEpPaTypa

IIpn wu3ydyeHHn guCHUIUIMHBL «MOJENMPOBAaHHE XUMHKO-TEXHOJIOTMUYECKUX IPOLIECCOB» B
Ka4yecTBE OCHOBHBIX HCTOYHUKOB HH(OPMAITNH PEKOMEHIYETCsl UCTIOJIb30BaTh CIIETYIONYIO JTUTEPATYPY:

OCHOBHBIE HCTOYHHKH KoanuecTBo 3K3eMILISApOB
uHpopmManumn

@.1. Bopobnesa, E.C. BopoObes, http://ft.kstu.ru/ft/\Vorobev-




D.A. Kapanun, MoaenupoBanue Modelir_khim_tekhnol_prots_Ch2_planir_optim_eksperim.pdf
XUMHKO-TEXHOJIOTUYECKUX Hoctyn ¢ IP agpecoB KHUTY

MPOILIECCOB [ DIIEKTPOHHBIN pecypc]
yue0. mocobue : B 2-x 4.: Kazans :
W3n-so KHUTY, 2019

A. M. I'ymepoB, Marematudeckoe https://e.lanbook.com/book/168613
MOJICTTUPOBAHUE XUMHUKO- Pexxum noctyna: no noanucke KHUTY
TEXHOJIOTHYECKUX MPOIECCOB
[Dnextponubiii pecypc] : CaHKT-
ITerepOypr : Jlanp, 2021

A. 10. 3akreiim, O6mas xumudaeckas | http://www.iprbookshop.ru/66419.html
TeXHoJIOrus. BBeneHue B Pexxum nocryna: no noanucke KHUTY
MOJEJIIMPOBAHNE XUMHUKO-
TEXHOJIOTUYECKHUX IIPOLIECCOB
[DnexTpoHHbI pecypc] YuebHoe
nmocobue: Mockaa : Jloroc, 2014

T. . T'aprman, /1. . Kinymun, OcroBel | 200 3k3. YHULL ®T'5OY BO «KHUTY »
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS
XUMHUKO-TEXHOJOTHUECKHUX
nporeccoB [ YueOHuk]| yued. mocooue
JUIA CTY[I. By30B, 00Y4. IO CIIel.
"OCHOBHBIE TIPOLIECCHI XUM.
MTPOM3BOJICTB U XMM. KHOEpHETHKA":
M. : Akagemkuura, 2006

C. B. Harapees, Cucremubiii ananuz | http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4496
Y MAaTE€MaTU4YECKOE MOACIUPOBAHUE Pexxnm nocryna: no noanucke KHUTY

MIPOLIECCOB XUMHUUYECKOW TEXHOJOTUH
[DnexTponHbIit pecypc] : IBaHOBO :
NI'XTYy, 2007

11.2. lonotHuTE/IBLHAS IUTEPATYPA
B kauectBe JOIIOJIHUTCIIBbHBIX HWCTOYHUKOB I/IH(bOpMaIII/II/I PEKOMEHAYCTCA HCIIOJb30BaTh

CIIEAYIOIYIO JINTEPATYpY:

JlonoTHUTEIbHbIE HCTOYHHKH HH(pOpMaT KoJin4ecTBO IK3eMILISIPOB
, MoaenupoBaHre ¥ ONTUMHU3AIUS XUMHKO- http://ft.kstu.ru/ft/Modelirovanie_i-optim_khim-
TEXHOJIOTUYECKHX MPOIECCOB U CHCTEM tekhnol_prots_i_sistem_sbornik_2016.pdf

[DnekTpoHHEIH pecypc] cOopHuUK cTaTeit (23-25 Hocrtyn ¢ IP angpecoB KHUTY
mas): Kazanp : U3n-8o KHUTY, 2016
H. A. Camoiinos, [Tpumeps! 1 3a1a4n 1o Kypcy https://e.lanbook.com/book/169384
"MareMaTndeckoe MOAEIUPOBAHUE XUMHUKO- Pexxum noctyna: mo nognucke KHUTY
TEXHOJIOTMUECKHUX MPOLecCOB" [DNEKTPOHHBIN
pecypc] : Cankt-IlerepOypr : Jlans, 2021

B. . Kagapos, U. . [lopoxos, Beenenue B 1 5x3. YHUIL ®TBOY BO «KHUTY»
CUCTEMHBIN aHaJIU3 U MOJEIUPOBAHHE XUMHUKO-
TEXHOJIOTMYECKHUX IPOLIECCOB U CUCTEM
[YuebHuk] yueb6. mocobue: M. :, 1984

A.B. AxcsanoBa, A.M. I'ymepos, J1.B. Enuzapos, 3 5k3. YHUIL ®T'BOY BO «KHUTY»
Excel 2000. MaremaTtuyeckoe MOAETUPOBaHNE
XUMHKO-TEXHOJOTHYECKUX Y SKOHOMHYECKHUX
nporeccoB [[Ipouee] nad. npaktukym: Kazans : ,
2001

B. . MakapoB, Marematuueckoe monenupoBanue | 1 sx3. YHUL] ®TBOY BO «KHUTY»
NEPUOINYECKHUX MPOLIECCOB U CUCTEM
XUMHYECKON TeXHOJIOTUH [ YueOHHK] yueOHoe
nocobue: M. : MXTH, 1984

A. . bongaps, Matemarnueckoe mogenuposanue B | 14 sx3. YHULl ®I'6OY BO «KHUTY»




XUMHYECKON TEeXHOJIOTUH [ YueOHHK] yuel. st
CTYJ. XUM.-T€XHOJI. criell. By30B: Kues : Buia
mkona, 1973

11.3. DyeKTpOHHBbIE HCTOYHUKHN HHGOPMALUH
HpI/I HU3YUCHUU JUCHUITIINHBI ((MOI[CJII/IpOBaHI/IC XUMHUKO-TCXHOJOTUYCCKUX  ITPOLIECCOBY
MIPEelyCMOTPEHO UCTIOIb30BAaHUE IJEKTPOHHBIX UCTOYHUKOB HH(POPMAIIIH:

. Dnexrponnsiii katamor YHUL] KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

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

. O6pazoBarenpHas miatpopma «HOpaiit»: Pexxum mocryna: https://urait.ru/

. OBC «Znanium.comy: Pexxum goctyna: http://znanium.com/

. OBC YuuBepcuterckas oubnuoreka onnaita: Pexxum goctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum mocryna: https:// www.book.ru/

. Hayunas snektponnas 6ubnmoreka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie Ha3bl JaHHBIX U MH(GOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

Scopus [locTym cBOOOIHBIN: WWW.SCOpUS.cOm
Web of Science Jloctyn cBoboaHbIi: apps.webofknowledge.com

I/IH(bOpMaI_[I/IOHHBIC CIIpaBOYHBIC CUCTCMBbI

CnpaBouno-nipaBoBas cucrema «[’APAHT» Jloctyn cBoOoHBINH: www.garant.ru
CrnpaBouHno-nipaBoBas cucreMa «Koncynbrantllmtoc» loctyn cBo6oHbI: www.consultant.ru

12. MaTepl/IaJII)HO-TeXHI/[‘-IeCKOE odecrneuyeHue AUCHHUIIIIMHBI

JIunieH3upOBaHHOE MPOTrPaMMHOE 00ecIieueHHe U CBOOOHO PacpoCTPaHAEMOE POrPaAMMHOE
o0ecrieyeHre, B TOM YHCIIE OTEUYECTBEHHOTO MTPOU3BOJICTBA, UCTIOJIB3yeMOe B y4eOHOM TpoIiecce Mpu
OCBOCHUU NUCHUITIINHBI ((MOI[GJ'II/IPOB&HI/IG XUMHKO-TCXHOJOTUYCCKUX ITPOLECCOB:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oduchblie u nenossie mporpammbl: MS Office 2007 Russian,

Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHblie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnokxnot Notepad

SAunexc bpaysep

[10 nns xonnexkTuBHOM paboTel Microsoft Teams

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

VY4eOHble ayIUTOPUH U1 IPOBEICHUS YU€OHBIX 3aHATHI OCHALIICHBI 000PYI0BaHUEM:
1. JIek1IMOHHEIE 3aHATHSA:
a). BCG JICKIITMOHHBIC 3aHSATUA OGGCHG‘-IGHLI KOMIIJICKTaMU 3JI€KTpOHHI:IX Hpe3eHTaHHfI nu KOMHBIOTepHBIMI/I



MOACIISIMU I ACMOHCTpAalUH IIPOLECCOB U COGBITHﬁ;
0). aymuTOpHs OCHAIIICHA POEKTOPOM, SKPAHOM, HOYTOYKOM, HHTEPAKTUBHOM JIOCKOMH;

2. JJaboparopubie pabOThI

a) 3aHATHs IPOBOJATCS B KOMIIBIOTEPHBIX Kilaccax A-220, A-212, ocHaILlIEHHBIX KOMIIBIOTEPHOM
texHukoi (10 u 13 paboynx MecT COOTBETCTBEHHO), C BO3MOKHOCTBIO IOJIKIFOUCHUS K CETH
«HTEpHETY», U 00eCIIeYeHBI JOCTYIIOM B 3JIEKTPOHHYIO HHpopMarmonnyto cpenxy KHUTY. lomyckaercs
3aMeHa 000py/I0BaHUs €ro BUPTYAIbHBIMU aHAJIOTaMHU.

6) O06a Kacca 060pyAOBaHBI IPE3EHTAIIMOHHON TEXHUKON — IPOEKTOPOM, SKPAHOM U HOYTOYKOM,
WHTEPAKTUBHOMN JTOCKOM;

3. IIpouee

a)Jluen3upoBanHOE MPOrpaMMHOE 0OECTIEYeHHE U CBOOOIHO PaCcIIPOCTPAHAEMOE IPOTPAMMHOE
obecreyeHne, UCI0JIb3yeMOe B yueOHOM MpoLecce PH OCBOEHUH JUCUUIUIMHBL «Mojie-InpoBaHue
XHMHUKO-TEXHOJIOTHUeCcKHX mporieccoB»: MS Office 2010-2016 Standard (npaBooG:agareins - Microsoft
Corporation, CIIIA);

0) ;muen3uonHsid gfoctyn Kk OBC, B/l 1 OTAEIBHBIM IEKTPOHHBIM BEPCUSM H3/IaHUIN U3 TH000H TOUKH
Nurepner nocine peructpauuu ¢ komnborepo PI'6OY BO «KHUTY ».

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosmdyecTBO 4acoB 3aHSATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (OPMax B y4eOHOM Ipoliecce 1o
AUCIHUITIIINHE ((MOIIGJII/IPOBB,HI/IC XUMHKO-TCXHOJOTMYCCKUX IMMPOLUECCOB)» COCTABIIACT 44,

B mpornecce ocBoeHust mucHMILIMHBL «MOJETUPOBAaHHE XUMHKO-TEXHOJOTHYECKUX IPOIIECCOBY
UCTIOJB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIE TEXHOIOTHH:
KonndecTBo 4acoB 3aHATHIA, IPOBOJMMBIX B MHTEPAKTHBHBIX (JOpMax B y4eOHOM MPOIIECCE COCTABISET 3
yacoB. B kauecTBe 00pa30BaTeIbHbIX TEXHOJIOTUN MOTYT ObITh UCIIOJIb30BaHbI:
* paboTa B MaJbIX TPYIINaXx;
* TUCKYCCHSI,
* U3y4YEeHHE U 3aKpeIjIeHHe HOBOTO MaTepralia Ha MHTEPaKTUBHOM JEKINH (JIeKuus-0ecea, JeKIus —
JUCKYCCHS, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JISKIIUS C 3apaHee 3aIIaHUPOBAHHBIMU
OLIMOKaMHU, JIEKIUS- Tpecc-KOH(PEPEHIINS, MUHU-TIEKIINS);
® CUCTEMBI JUCTAHITUOHHOT'O O6y‘-IeHI/I$I;



