MHWHOBPHAYKHU POCCUN
denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE
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CamocTosTenpHas padoTta 83 2,31
®opwma arrectaruu: 3adet (9 cem), 4 0,11
KontposnbHas pabota (9 cem)
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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 680 ot 25.05.2020) mo nampasnenuto moarotoku 20.03.01
Texnochepnas GezomacHOcT, it npoduias «be3onacHOCTh — TEXHOJIOTHYECKHUX TPOLIECCOB U
IIPOM3BOJICTB)» Ha OCHOBAaHWH y4eOHBIX MJIaHOB Habopa oOywarommxcs 2022 roxaa.

Pa3pabotunk nporpaMmsl:

HoueHnt H.M. Hypymiuna

COI'JIACOBAHO

Pabouas mporpamma paccMoTpeHa W ojo0peHa Ha 3acemanuu kKadenpbl «OOmeH XUMHUESCKOH
TEXHOJOTHI, MPOTOKOI OT 04.05.2022 r. Ne 10.

3aBenyromuii kKapenpoit  Cozcnacoeano H.B. Yiutun

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

enssMu oOcBOeHUsS AUCHUIUIMHBL «MoOJEenupoBaHUE XUMHUKO-TEXHOJIOTMUYECKUX IIPOLECCOB)
SIBJISIIOTCSI:
a) [I[pumeneHne MaTeMaTUYECKOTO MOCIIUPOBAHUS [IPU UCCIICIOBAHMSIX, aHATIU3E U OIICHKE
s dextuBroctu XTII;
0) ®opmMupoBaHUEe CIIOCOOHOCTH BBITIOJHATH PACYETHI XUMHKO-TEXHOJIOTHYECKHUX TPOIECCOB C
HCIIOJIb30BaHUEM MATEMATHYECKUX MOJICICH, MOJICTUPYIOIIUX CUCTEM U COBPEMEHHBIX MPUKIIATHBIX
porpamm;
B) O0beaHEHUE 3HAaHUH (PU3NKO-XUMHUYECKON CYIIHOCTH MPOIIECCOB U METOI0JIOTHH MTOCTPOES-HUS
MaTEeMaTHYECKUX MOJIEJICH, U METOZ0B 00paOOTKH SKCIIEPUMEHTANILHBIX JAHHBIX MIPH MIPOBEICHUN
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 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucturnnuna  «MojenupoBaHue  XUMHUKO-TEXHOJIOTHYECKHUX  MPOIECCOB»  OTHOCHTCS K
obs3arenpHOI yactu OOIT u popmupyet y odygaromuxcs o npodumnto «be3onacHocTh TEXHOIOTHYECKUX
IIPOLIECCOB U MTPOU3BOJICTB» HA0Op 3HAHUMN, YMEHUH, HABBIKOB U KOMIIETEHLIUH.

Jis  yCHemHoro OCBOGHHS AMCHMIUIUHBI  «MoOJenupoBaHHEe XUMHUKO-TEXHOJOTHYECKHX
mporeccoBy obOydarommiics 1o HamparieHuto noarotopku 20.03.01 «TexnocdepHas 0e30maCHOCTH
JIOJKEH OCBOMTH MaTepHal MPEeIIeCTBYIOMINX JUCIUILINH:

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

Jucuunnuza «MopenupoBaHue XUMHUKO-TEXHOJIOTUYECKUX MIPOIIECCOBY SBIIIETCS

IIpeILIECTBYIOLIEH 1 HE0OX0AUMA JJIsl YCIIETHOTO OCBOCHHUS ITOCIIEYIOIUX IUCHUIUINH:
1. IToaroroBka K mpoLEAype 3alIUThI U 3alIUTa BHITYCKHON KBAIU(DUKAIIMOHHOMN pabOThI

3. Komnerenunu odyuaiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-1 Cnoco0eH yYUTHIBATH COBPeMEHHbIE TEHIEHIIHN PA3BUTHUS TEXHUKH U TEXHOJIOTHI B 00,1aCTH TeEXHOCPepHOii
0€30MacHOCTH, H3MEPUTEJIHLHOM U BLIYHCIUTEIbHON TEXHUKH, HHPOPMANMOHHBIX TEXHOJIOTH NPH peleHnn
TUIIOBBIX 32124 B 00J1acTH NPodecCHOHATBHOM 1eATeJbLHOCTH, CBSI3AHHOI € 3alIIUTOH OKPYKaloLel cpeabl 1
ol0ecrneyeHueM 0e30MACHOCTH YeJI0BEKa

OIIK-1.1. 3HaeT coBpeMEHHbIE TEHIEHIUHU PAa3BUTHSI TEXHUKU M TEXHOJIOTUH, U3MEPUTENBHON U BBIYUCIUTEIbHON TEXHUKH,
WHPOPMAIMOHHBIX TEXHOJIOTHH B 00J1aCTH TeXHOC(HEepHOU 0€30IIaCHOCTH YeIOBEKa

OIIK-1.2. YMeeT pemiaTs THIIOBBIE 331a4H C HCIIOIH30BAHUEM H3MEPUTEIBHOM 1 BRIYHCIUTEIBHON TEXHUKH,
HH(POPMAIMOHHBIX TEXHOJIOTHH B 0071aCTH MPO(hEeCCHOHATLHON JAEATSILHOCTH, CBA3aHHOU C 3aIUTON OKPYKAIOIICH CPe/Ibl U
obecrnieueHreM 0€30IIaCHOCTH YeIOBEeKa

OIIK-1.3. BirameeT cOBpeMEHHBIMU METOJIAMH TEXHUKH M TEXHOJIOTUH B 00JIACTH TeXHOC(PEPHOH 0€301acHOCTH,
M3MEPUTEIEHON U BRIYHCITHTEIEHOW TEXHUKHU, HHPOPMAIIMOHHBIX TEXHOJIOTHH MPH PEIICHUH THIIOBBIX 337124 B 00JIACTH
po(eCCHOHATBHOM NEATETbHOCTH, CBSI3aHHOM C 3aIIUTON OKPYXKArOIIeH cpellbl U oOecrieueHueM 0e30MacHOCTH YeTI0BeKa
OIIK-3 Cnoco0eH ocyImecTBJISTh NPO(ecCHOHAIBHYIO eATeJbHOCTD ¢ Y4eTOM rocy1apcTBeHHBIX TPeOOBAHUI B
o01acTn oGecrnevyeHus1 6€30MACHOCTH

OIIK-3.1. 3HaeT OCHOBHBIE TOCYIAPCTBEHHBIE TPEOOBaHUS B 00JacTH obecredeHus 6€30MacHOCTH

OIIK-3.2. YMeeT UCTI0Ib30BaTh TEOPETHUECCKIE U IPAKTHYECKUE 3HAHUS B 007acTH obecriedeHus 0€30TacHOCTH € YIETOM
rOCYAapCTBEHHBIX TPEOOBAHMIA

OIIK-3.3. BianmeeT HaBbIKaMH yIIpaBieHUs TeXHOCHEepHOH O€30MaCHOCTHIO C YIETOM TOCYIapCTBEHHBIX TpeOOBaHUI B
JIaHHOH 00J1acTH

OIIK-4 Cnioco0eH NOHMMATH IPHHIMIBI PA00THI COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJOTHI H HCIO0JIb30BATh HX

JJIsl pellleHus 32124 NPodeccHOHAILHOM eI TeTbHOCTH



OIIK-4.1. 3HaeT npuKIagHOE COBPEMEHHOE NPOrpaMMHOE o0ecIieyeHre, NPUMEHSIEMOE B OTPaCiH
OIIK-4.2. YMmeer BbIOpaTh U IPUMEHHUTH ONTUMANBHYIO IIPUKIIAIHYIO IPOTpaMMy JUIS PEIICHHsT KOHKPETHO 3a1a4n

OIIK-4.3. Biiasieet HaBbIKaM¥ IPUMEHEHHS TM(POBBIX TEXHOJIOTHH JUIsl PEIICHHS 33/1a4 TPO(eCCHOHATBHOM AesSTeIbHOCTH

B pe3yJibTaTe 0CBOCHUSA TUCHUIIJINHDBI oﬁyqamumﬁca HOJKECH

3HaThb:

- OCHOBHBIE TIOHSATUS U METOAbl CHCTEMHOI'O aHAJIN3a, TEOPUH BEPOSITHOCTEN U MaTEMaTHYECKOM
CTaTHCTHKMU;

- IPUHIIMITBI (PUZUYECKOTO MOJCIMPOBAHUS XUMUKO-TEXHOJIOTHIECKUX MPOIECCOB;

- TUTIOBBIE MIPOLIECCHI U anmnapaTbl XUMUYECKON TEXHOIOTUH;

- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX U (PH3UKO-XUMHUYECKHUX TIPOIIECCOB, IIPOIIECCOB Mac-
corepeHoca MPUMEHUTEIBHO K XUMHUYECKHUM IIPoLieccaM, arperatamM u 000pyI0BaHUIO;

- OCHOBHBIE METO/IbI IJIsl PEIICHUS] ONITUMHU3aIIMOHHBIX 33/1a4;

- TEXHUYECKUE U MTPOTPAMMHBIE CPEJICTBA PEATM3allUU PEIICHHM, TUTIOBBIE YHCIICHHBIE METO IbI
pelIeHus] MaTeMAaTUYECKUX 3a/1a4 ¥ aITOPUTMbI UX pealnu3aluu;

- TUTIOBBIE YMCJICHHBIE METO/IbI PEIICHUSI MAaTEMaTUYECKUX 3aJ1ad U aJITOPUTMbI KX pealIU3alliH;
YMmerThb:

- COCTaBJISITh U PEAIM30BBIBATH OCHOBHBIC TIJIAHBI IPU MTPOBEACHUH HCCIICIOBAHUN C TPUMEHEHUEM
MIPUEMOB TUIAHUPOBAHUSI SKCIIEPUMEHTA;

- UCTIOJIB30BAaTh SI3bIKA U CUCTEMBI IPOrPAMMHPOBAHHS;

- pemaTh OCHOBHBIE 33J1a4l MATEMATUYECKON CTATUCTUKH, ONIPEIEIIATh OCHOBHOM HAOOP
CTATUCTUYECKUX XAPAKTEPUCTUK TIPU 00paOOTKE IKCIIEPUMEHTAIIbHBIX JIaHHBIX;

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

- CTPOUTH PEIICHUS JIJIsi TATTOBBIX MOJIENIEH MTPOIIECCOB U aIapaTOB XMMUYECKON TEXHOIOTHH C
WCIIOJIb30BAaHUEM METOI0B HAaXOXJACHHUS HEM3BECTHBIX MTApaMETPOB HA OCHOBAHUH
AKCIIEPUMEHTAIIbHBIX JIAHHBIX;

Baanern:

- METOJIaMH TTIOCTPOEHUS MaTEeMaTUUECKOM MOJIEJIH TUITOBBIX MPO(eCCHOHATBHBIX 3a7a4 1
WHTEPIPETAINH IMOJTy4YEeHHBIX PE3YyIhbTaTOB;

- HaBBIKaMU UCIOJIb30BaHUS MAaTEMATHUUECKOTO anmnapara;

- HaBbIKaMU TIOMCKa U 0OMeHa nHpopMaIueil B rI00aIbHBIX U JIOKATbHBIX KOMITBIOTEPHBIX CETSIX;
- TEXHUYECKUMH U IPOTPAMMHBIMHU CPEICTBAMU 3aIIUTHl HH(POPMAIIHH;

- MpYEeMaMH TUTAHUPOBAHUS U 00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX

- METOJJaMU PEIICHUS ONTUMHU3AIMOHHBIX 3a/1a4 JJI1 HaXO0XK/ICHUS ONITUMAIIbHBIX U PAllMOHAIBHBIX

TEXHOJIOTHYECKUX PEKUMOB PabOTHl 000pYI0BAHHUS;

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI



OO6mmas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3a4eTHbhIe eAMHUIBI, 108 qacoB.

Buyibl yaebHo# paboTh (B Hacax) OrneHOYHBIC
cpencTBa IS
No Paznen Ceme- n TaGopa- HpOBeHeimﬂ
/I JUCLUTUINHBI CTp Jlexmus PAKTHHICCKHE abopa KCP CPC TeRyHIeH 1
3aHATHUSA TOpHBIE TIPOMEXKY-
TOYHOM
aTTeCTalluu

1 2 3 4 5 6 7 8 9
OO1mye NpUHIMITBI KontponbHas
Y 3Tarbl pabota
MOCTPOCHUS

1 mojenu. MeTtobl 8 2 7
W3ydCHHS
CTOXaCTHYECKUX
XapaKTepUCTHK
mporecca
Hroro no 8 2 7
ceMecTpy
OO01re MPUHITUITEL KonTponbHas
Y STaIbI paborta;
MOCTPOCHHUS Jlaboparopnas
MOCTPOCHHUS pabora; Tect

1. | moxmemu. MeTobl 9 6 2 20
H3yUYCHHS
CTOXACTHYECKHX
XapaKTePUCTHK
mporecca
Mertonpl 1 mpueMbl JlabopaTopras
TIOCTPOCHHS paborta;

2 MOJIeNEN Ha 9 0.5 2 3 20 PacuetHo-
OCHOBAHUU rpadudeckas
IKIIEPUMEHTATBHBIX pabora; Tect
JIAHHBIX
Metonast Tect
TUTAHUPOBAHHUS

3. | PKCIEPUMEHTOB 9 1 2 20
JUISL UCCIICI0BAHUS
MIPOLIECCOB
Bsenenue B CobecemoBaHue

4. | onTUMHU3ALUIO 9 0,5 2 16
XTII
Hroro no 3auer,

9 2 8 9 76 Kontpoabnas
ceMecTpy
paGora
5. CoaepikaHue JIEeKIHMOHHBIX 3aHATHIA M0 TeMaM
Ne MHpukaTopsl
. /_n Pazgen nucuumniainHb Yacer TeMa NEeKIIMOHHOTO 3aHATUS JOCTHXKEHMUS
KOMIIETEHI[UN
1 2 3 4 5

1. | O06mue NPUHIHUIIBI U ATANBl TOCTPOCHUS 2 BBenenue B TUCHUIIIIMHY U OIIK-1.1
Mojenu. MeTobl U3y4eHHUsI CTOXaCTUYECKUX OCHOBHBIE OHATHUSI. OCHOBBI OIIK-3.1
XapaKTepUCTHK IpoIiecca CTATUCTUYECKOrO aHalIN3a.

CraTHCTHYECKHE aHAH3bI TIPU
peanu3aiy NacCUBHOTO
9KCIEPUMECHTA.

2. | Meronsl 1 IpUEMBI TOCTPOSHUS MOJIENICH Ha 0,5 OnHomnapaMeTpuieckue MOoAesu. OIIK-1.1
OCHOBAHUU KIIEPUMEHTAIBHBIX JaHHBIX Muoronapamerprdaeckue moxenu | OITK-1.2

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




P a3acs JUCHUIIIINHBI

Yacel

Tema JICKIIMOHHOI'O 3aHATHA

HupukaTopst
TIOCTHKEHHUS
KOMIICTCHIIMH

2

4

5

OIlK-4.2
OIlK-4.3

MeTtoabl IJIaHUPOBAHUA SKCIEPUMCHTOB JIsL
HCCIICJ0BaHUA TPOLECCOB

OnTuManbHOe ITaHUPOBaHUE
skcniepuMeHnTa. Ilnanel nepsoro u
BTOPOTO MOPSIKOB.

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

Bgenenue B ontummzanuio XTI

0,5

Beenenue B ontummzanuio XTII

OIlK-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

BCETO

6. CoaepskaHue MPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIA
[TpoBeneHue MPaKTHUECKUX/CEMHUHAPCKUX 3aHATHIA HE MPETYCMOTPEHO yIEOHBIM TUIAHOM

7. Conepxxanue J1a00paATOPHBIX 3aHATHI

Paznen quCIUIIINHEL

Yacer

Tema 3ansaTHs

Mungukaro
pBt
JIOCTIOKEH
ust
KOMIIETEHI]
5078

2

4

6

OO61mye TPUHIIUIIBI U ATAbl TOCTPOCHUS
MOCTPOCHUS MOAETH. MeTOIbI U3yUeHuUs
CTOXACTHUUECKHX XapaKTEPHUCTUK MpoIiiecca

HccnenoBanue cirydyaliHbIX BEJIMYMH.

OIlK-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

MCTO,HLI 1 NIPUEMBI [TOCTPOCHUA MOHGHGﬁ Ha
OCHOBAHUU SKINNECPHUMCHTAJIbHBIX JaHHBIX

BoccraHoBieHne MaTeMaTHICCKUX

OIIK-1.1

3aBUCHMOCTeH Juts ogHonapamerpuieckux | OIIK-1.2

mojener. BocctanoBienue

MaTEMaTHYECKUX 3aBUCUMOCTEH JUIA

MHOTOITapaMEeTPUUECKUX MOJeNei.

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

BCEI'O

8. CamocrosiTesibHasi paboTa




Tembl, BBIHOCHMBIE HA CAMOCTOSITEITbHYIO
paborty

Yacwl

®opma CPC

HNupukatopsl
TIOCTHIKEHHUS
KOMIICTCHIIMH

2

5

6

CucTeMHBII aHAIIN3

IIOAroTOBKaA K KOHTpOJ'ILHOfI pa60Te

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

CraTucTHU4ecKue PacCyYECThI IO OLICHKC
Cle‘IafIHLIX BCIIMYMH

20

oopmileHne 0TYETOB, MOJrOTOBKA K
JabopaTopHOU paboTe, HOATOTOBKA K
TECTUPOBAHMIO, IPOBEPKA KOHTPOJIBLHOM
paboTsI

OIlK-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

BoccranosieHne MmaTeMaTHISCKUX
3aBUCUMOCTEH JJIs1 pa3JInNIHbIX MOHeHeﬁ.

20

BBITIOJIHEHHE PacYeTHO-TPadHIECKOit
paboThI, opopMIIeHHE OTYETOB,
MOATOTOBKA K JJabopaTopHO paboTe

OIIK-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

MeTtoapl IJIaHUPOBAHUA SKCIEPUMCHTOB
JJIA UCCIICAOBAHMS TPOLECCOB

20

IMOATOTOBKA K TECTUPOBAHUIO

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

Bgenenue B ontummzanuio XTI

16

npopaboTKa TeM OTBEACHHBIX IS
CaMOCTOSTENTFHON paboOTHI

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

BCEI'O

83

8.1 KonTpoJb camocTosiTe1bHOM Pad

OThbI

TeMmbl, BBIHOCUMBIE HA CAMOCTOSTEIIbHYIO
paboty

Yacwl

®opma KCP

HNupukaTopst
TIOCTHKEHHUS
KOMIICTCHIIMH

2

5

6

CTaTuCTUYECKHE PacueThl [0 OLEHKE
CIIy4yalHbIX BEJIMYUH

IpueM J1abopaTopHOi pabdoTHI, TpUeM
OTYETOB, ITPOBEPKA TECTUPOBAHUS

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

BoccranosieHrne MmaTeMaTHYECKUX
3aBHCUMOCTEH JJIs pas3JInIHbIX MOﬂeﬂeﬁ

pueM J1abopaTopHOi padoThI, TpUeM
OTYETOB, IPOBEPKA PACUETHO-

OIlK-1.1
OIIK-1.2




HNupukatopsl
Yacol ®opma KCP JIOCTUKEHUS
KOMITETEHIINH

Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
n/n paborty

1 2 3 5 6

rpadudeckoit paboThl, MPOBEpKa OIIK-1.3
TECTUPOBAHUS OIlK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2
OIIK-4.3

3. | Mertons! TuTaHUPOBaHUS YKCIICPUMEHTOB 2 MIPOBEPKa TECTUPOBAHUS OIlK-1.1
JUTS MCCIIEIOBAHUS MIPOIIECCOB OIIK-1.2
OIIK-1.3
OIlK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIlK-4.2
OIIK-4.3

4. | Beenenne B ontummsanuio XTII 2 OTIpOC, TIPOBEPKa KOHTPOJIBHOH paboTHI OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIlK-4.2
OIlK-4.3

BCEI'O 9

9. Ucnonb30BaHue PpEHTHHIOBOM CHCTEMbl OLICHKH 3HAHMI

[Tpu onieHKe pe3yabTaTOB AEATEIBHOCTH 00YYalOMIMXCS B paMKaxX JUCHUILIMHBI «MojennpoBanue
XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB) HCIOJIB3YETCS PEUTHHroBas cHUCTeMa. MakcUMalabHOE H
MUHHMAJIBHOE KOJIMYECTBO OasyIOB MO Pa3IMYHBIM BHAAM yueOHOU paboThl onucaHo B «llojoxkenun o
0aJIIbHO-PEUTUHIOBOM CUCTEME OLIEHKH 3HAHU CTYJIEHTOB U 00ecleueHus KauyecTBa yueOHOro Imporecca»
OI'bOY BO KHUTY.

PeiitunroBas oneHka GpopMupyeTcs Ha OCHOBAaHMM TEKYILEro M MPOMEXYTOUYHOTO KOHTpOJId. 3a
KOHTPOJIbHBIC TOYKH CTYACHT MOXKET MOJTYUYUTh MUHUMAJIbHOC U MAKCUMAJIbHOC KOJINYCCTBO OajuIoB (CM.
Tabnuiy).

OueHoYHBIE CPeACTBA KoJa-Bo MuH.0a/1710B Makc.0a/1110B
9-ii cemecTp
KonTtponsHas pabora 1 7 15
PacuerHo-Tpaduueckas padbora 1 7 15
JlabopaTopHas pabora 2 28 40
Tecr 3 18 30
HTroro 60 100

10. OueHouyHbIe CpeacTBa IS TEKYLIEro KOHTPOJISI YCHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTallfiy 110 HTOIaM OCBOCHHS JMCIHIIIHHbI
OneHouHble cpencTBa sl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCHEBAaeMOCTH, IMPOMEKYTOUHOM
aTTeCTallud U UTOTOBOW aTTeCTallMM pa3padaThIBalOTCA COTJIACHO MOJIOKEHUI0 0 DOHIAX OLIEHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHasg 4acTh paboueil mporpaMMbl U O(QOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UadopmannoHHo-MeTOAUYECKOE 00ecTedeHre JUCIIUIINHBI

11.1. OcHoBHas JuTEpaTypa

HpI/I HU3YUCHUH JUCHUTIIIINHBI ((MOI[CHI/IpOBaHI/Ie XUMHKO-TCXHOJOT'MYCCKUX MTPOLECCCOB)» B KAUCCTBC
OCHOBHBIX UCTOYHHKOB HH(POPMAIH PEKOMEHIYETCS UCIIOJIb30BATh CIEIYIONIYIO JIUTEPATypy:



OcHOBHBIE HCTOYHHUKHU
uHGopManuu

KosanyecTBO 3K3eMILISIPOB

@.1. Bopobnera, E.C. BopoOnes,
2.A. Kapanun, MoaenupoBanue
XUMHKO-TEXHOJIOTHIECKHIX
MPOLECCOB [ DIEKTPOHHBIN
pecypc] yueb. mocobue : B 2-X 4.:
Kazans : U3n-s0 KHUTY, 2019

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

A. M. I'ymepos,
Maremarnueckoe
MOJICTTUPOBAHUE XUMHUKO-
TEXHOJIOTUYECKHUX MPOIIECCOB
[DnexTponHsblit pecypc] : CaHKT-
ITerepOypr : Jlanp, 2021

https://e.lanbook.com/book/168613
Pexxum noctyna: o nognucke KHUTY

A. 10O. 3akretim, O01mas
XUMHYECKast TEXHOJIOTHSL.
BBenenue B MogenmpoBaHue
XUMHUKO-TEXHOJIOTUIECKUX
IIPOLIECCOB [ DJIEKTPOHHBII
pecypc] YueOHoe nocodue:
Mockaa : Jloroc, 2014

http://www.iprbookshop.ru/66419.html
Pexxum noctyna: no noanucke KHUTY

T..'aprman, [1. . Kitymus,
OCHOBBI KOMIIBIOTEPHOTO
MO/JICJIMPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX MTPOIECCOB
[YueOnuk] yueb. mocobue st
CTY/. By30B, 00yY. IO CIeIl.
"OCHOBHBIE IPOLIECCHI XUM.
TIPOU3BOJICTB M XHM.
kubepHeTtuka': M. :
Axanemkunra, 2006

200 sk3. YHULL ®T'BOY BO «KKHUTY»

C. B. Harapees, CuctemHbIit
aHaJIM3 U MaTeMaTH4eCcKoe
MOJIETTMPOBAHUE MPOLIECCOB
XUMHUYECKON TEXHOJIOTUU
[DneKTpoHHBIH pecypc] :
Wsanoso : UT'XTYVY, 2007

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

11.2. lonoiHuTeAbHAS JIUTEPaTypa
B kauecTBe [OMOTHUTENHHBIX WMCTOYHHKOB WH(MOPMALUM PEKOMEHAYETCS HCIONIbh30BaTh

CIIEYIOIYIO JIUTEPATYpPY:

JonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMHU

KoanuecTBo 3K3eMILIsIpOB

, MoienmupoBaHue ¥ ONTHMH3AIUS XHUMHKO-
TEXHOJIOTMYECKHUX MPOIIECCOB U CUCTEM
[DmexTpoHHEIH pecypc] cOopHUK cTaTei (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 anpecoB KHUTY

H. A. Camoiinos, [Ipumeps! u 3agaun no Kypcy
"MaTtemaTHuecKoe MOJEINPOBAHUE XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB" [ DIEKTPOHHBII
pecype] : Cankr-IletepOypr : Jlanp, 2021

https://e.lanbook.com/book/169384
Pexum nocryna: no noanucke KHUTY

B. . Kadapos, U. . lopoxos, Benenue B
CHUCTEMHBIN aHAIIN3 U MOJEIUPOBAHUE XUMHUKO-

TEXHOJOTHYECKHUX MPOIECCOB U CHCTEM
[YuebHuk] yueb. mocobue: M. :, 1984

1 k3. YHULL ®I'BOY BO «KHUTVY»

A.B. AkcanoBa, A.M. I'ymepos, JI.B. Enuzapos,
Excel 2000. MaTemMaTnyeckoe MOICIUPOBAHUE

3 sk3. YHUIL] ®I'BOY BO «KHUTY »




XUMHUKO-TEXHOJOTHYECKUX U SKOHOMHYECKHUX
nporeccoB [[Ipouee] nad. npaktukym: Kazans : ,
2001

B. . Makapos, Marematuueckoe moaenupoBanue | 1 sk3. YHULl ®I'BOY BO «KHUTY »
MEePUOINUECKHUX MPOIIECCOB U CUCTEM
XUMHUYECKON TEXHOJOTHH [ Y4ueOHUK ] yueOHoe
mocobue: M. : MXTHU, 1984

A. . bounaps, Matemaruueckoe moaenupoBanue B | 14 k3. YHUL] ®I'bOY BO «KHUTY»
XUMHYECKON TEXHOJIOTUH | YueOHHK] yuel. st
CTYJ. XUM.-T€XHOII. criell. By30B: Kues : Bumia
mkosna, 1973

11.3. DyIeKTpOHHBIE HCTOYHUKHU HH(pOPMaLH
[lpn wm3ydyeHun gucUIIMHBL «MOJETMPOBAaHHE XMMHUKO-TEXHOJIOTHYECKHX  IPOLIECCOBY
MIPEIYCMOTPEHO HCIIOIB30BAaHHE HIIEKTPOHHBIX HCTOYHUKOB HH(POPMALIUH:

. Onexrponnsiii karamor YHUL] KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexxum gocryma: https://e.lanbook.com

. O6pazoBarenpHas miaTpopma «tOpaiity: Pexxum gocryma: https://urait.ru/

. OBC «Znanium.com»: Pexum nocryna: http://znanium.com/

. OBC YuuBepcurerckas 6ubmuoreka omnaiiH: Pexum mocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocrymna: http://www.iprbookshop.ru/

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

. Hayunas snexktponnas 6ubnuoteka https://elibrary.ru/

03N LN kAW~

YHUIQ
Coznacoeéano

11.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

ba3bl jaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NHupopmanioHHble CLIPaBOYHBIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «I’APAHT» Jloctyn cBoOGOIHBIN: Www.garant.ru
CrpaBouno-mipaBoBas cuctema «Koncynsrantllnrocy Jloctyn cBoOoaHbINi: www.consultant.ru

12. MarepuaJibHO-TeXHHYECKOe 0OecredyeHue TN CIUTIIUHbI

JIutieH3upOBaHHOE MPOTrPaMMHOE oOecieueHe U CBOOOHO pacipoCTpaHsIeMOe MPOrpaMMHOE
o0ecrieueHne, B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIIOJIB3YeMOE B y4EOHOM IPOIIecce Mpr
OCBOCHHH JHUCIUIUTHHBI «MOJICTUPOBAHIE XMMHUKO-TEXHOJIOTHUYSCKHX MPOIIECCOBY:

OducHsie u genossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie mporpammbl: MS Office 2007 Russian;

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

brnoknot Notepad

Sunexc bpaysep



I1O myst koekTuBHON paboThl Microsoft Teams

Hayunoe ITO: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe I[1O: MATLAB Academic (B kommekte ¢ Simulink Academic)

Y4eOHbIe ayIUTOPUH IS TPOBECHUS YICOHBIX 3aHATHH OCHAIICHBI 000PYI0BAHUEM:

1. JIeKLIMOHHEBIE 3aHATHUA:

a). Bce IeKImoHHbIe 3aHATHS 00eCIIeUeHbI KOMIDICKTAMH 3JICKTPOHHBIX PE3CHTANN U KOMITBIOTEPHBIMH
MOJICTISIMU JIJISl IGMOHCTPAITUH TIPOIIECCOB U COOBITHI;

0). ayIUTOPHS OCHAIIICHA TPOESKTOPOM, SKPAHOM, HOYTOYKOM, HHTEPAKTHUBHOM JOCKOM;

2. JJaboparopubie pabOThI

a) 3aHATHS POBOJATCS B KOMIBIOTEPHBIX Kilaccax A-220, A-212, ocHaILlIEHHBIX KOMIIBIOTEPHOM
texHukoi (10 u 13 pabodyrx MECT COOTBETCTBEHHO), C BO3MOXKHOCTHIO MOJKIIOYSHHSI K CETU
«HTEpHETY», U 00eCIIeYCHBI JOCTYIIOM B 3JIEKTPOHHYIO HHpopMarmonnyto cpeny KHUTY. Jlomyckaercs
3aMeHa 000py/I0BaHUs €ro BUPTYAIbHBIMHU aHAJIOTaMHU.

6) O06a xiacca 000pyAOBaHBI IPE3CHTAIIMOHHON TEXHUKON — IPOEKTOPOM, SKPAHOM U HOYTOYKOM,
WHTEPAKTUBHOM JOCKOM;

3. Ilpouee

a)Jlumen3upoBanHOE POrpaMMHOE 0OECTIEYeHHE U CBOOOIHO PaCIIPOCTPAHIEMOE IIPOTPAMMHOE
obecreyeHue, UCIoJb3yeMoe B yueOHOM Mpoliecce PU OCBOSHUM JUCUUILUIMHBL «MoJie-InpoBaHue
XHMHUKO-TEXHOJIOTHUeCKHX rporieccoB»: MS Office 2010-2016 Standard (mpaBooG:agarens - Microsoft
Corporation, CIIIA);

0) munien3nonHbId qoctyn kK DbC, B/l 1 OTAeNbHBIM JIEKTPOHHBIM BEPCUSIM U3aHUN U3 JTF000H TOUKH
WuTepuer nocne peructpanuu ¢ koMmneotepos PI'5OY BO «KHUTY ».

13. O0pa3oBaTebHbIE TEXHOJIOTHH

KonnuecTBo 4acoB 3aHsATHH, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax B y4yeOHOM mporiecce Mo
AUCIHUITIIINHE ((MO]IGJ'II/IpOBaHI/Ie XUMHKO-TCXHOJOTUYCCKUX IMPOLUECCOB) COCTABIIACT 44,

B mpornecce ocBoeHuss MUCHUIUIIMHBL «MOJETUPOBAHUE XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOBY»
WCTIOJNB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIE TEXHOIOTHH:
KomnuruecTBo yacoB 3aHATHIA, IPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax B y4eOHOM IMPOIIeCcCe COCTaBISET 3
yacoB. B kauecTBe 00pa3oBaTeIbHBIX TEXHOJIOTUN MOTYT OBITh UCIIOJIb30BaHbI:
* paboTa B MaJbIX TPYIIaXx;
* TUCKYCCHSI,
* U3y4YEeHHE U 3aKpeIlJICHHe HOBOTO MaTepralia Ha HHTePaAKTUBHOM JIEKIINH (JIeKIus-0ece1a, JeKIus —
JTUCKYCCHS, JICKITUS C pa300pOM KOHKPETHBIX CUTYAITUH, JISKIUS C 3apaHee 3aIIaHuPOBAHHBIMH
OIIMOKaMHU, JIEKIUS- TpecC-KOHPEPEHIINS, MUHU-TIEKIINS);
®* CUCTEMBI IUCTAHIIMOHHOT'O O6y‘—IeHI/I${;



