OHIeNbCCKUN TEXHOIOTHUECKUNA HHCTUTYT ((prsna)
dbenepaabHOro rocy/1apCTBEHHOTO OI0JIKETHOTO 00pa30BaTEIbHOTO
yUpeKIeHUS BhICIIETO 00pa3oBanus «CapaTOBCKHUI rOCyAapCTBEHHBIN
TeXHUYeCKuM yHuBepcuteT uMenu ['arapuna FO.A.»

Kadenpa «Texnonorust u o00py0oBaHUE XUMHUUECKUX, HEPTETa30BbIX U MUIIEBBIX
MIPOU3BOJICTBY

PABOYAS ITPOT'PAMMA
0 TUCIIATITAHE
b.1.3.4.1 «MaTemMaTn4yeckoe MOJIETUPOBAHUE U ONTUMU3ALIMS TEILIO- U
MacCOOOMEHHBIX MPOIECCOB M YCTAHOBOK)»
HarpaBiieHus ToAroToBku 15.03.02 « TexHonmornyeckue MamHbl U
obopynoBanue» npoduiis 2 «O00pyI0BaHNE XUMUYECKUX U HEPTEra30BbIX
MIPOU3BOJICTBY

®opMbl 00yUeHHUs: OUHAs1, 3a0YHAS
O0BEM TUCLHUIIIINHBL:
B 3a4ETHBIX €IUHHUIAX: D 3.€.
B akageMuueckux 4dacax: 180 ax.u.

OHnrensc 2025



Pabouast mporpamma no aucturummae «MaTeMaTHYeCcKOe MOJICTUPOBAHKE U
ONTUMU3AIUS TEIJIO- U MacCOOOMEHHBIX MPOIIECCOB M YCTAHOBOK» HAIPABICHHUSI
noaroroBku 15.03.02 «TexHosornyeckre MalidHbl U 000OpyJ0BaHUEY, MPOGUIIH
«O0opynoBaHUE XUMHUYECKUX M He(TEra3oBbIX MPOU3BOACTB» COCTaBIICHA B
COOTBETCTBHUH C TpeOOBaHUSIMHU denmepanbHOTO rOCyIapCTBEHHOTO
oOpazoBaTeIpHOTO cTaHaapTa Beiciiero oopasosanus 15.03.02 «TexHomornueckue
MAaIIHBI 1 000pyI0BaHKe», YTBEPKIACHHBIM MpUKa3oM MuHOOpHayku Poccun ot
09 aBrycra 2021 r. Ne728.

PabGouas nporpamma:
o0cyxk/IeHa M PEKOMEHI0BAHA K YTBEPXKICHUIO peleHueM Kadeapsl

Texnomoruss W 00OpPyJOBaHME XUMHUYECKUX, HEPTETa30BbIX U  MHUIIEBBIX
pous3BOACTB oT «11» anpens 2025 r., mpoTokoin Ne 9.

3aBe My IONIHii Kaq)ez[poﬁx‘-&abtfv‘@\ [H.J1. JieBkuna/

ono0pena Ha 3acenanuu Y MKH ot «14» anpens 2025 r., mpotokos Ne4.

[Ipencenarens YMKH b JHIL. Jlepkuna/




1. leau 1 3aga4y TUCHUILIHHBI

Lenb

IIpCIIoJaBaHHA
HpOHBBOHCTBCHHOi’I,
ACATCIBHOCTH B obOnacTn

TUCIUTIIAHEL.

co3aHusd H

o0opyaoBaHusi He(hTEra30BbIX MPOU3BOICTB.

3amaun u3y4eHus: AUCIUTUIMHBL

- O03HAKOMJICHHE CTYAEHTOB CO CIOCOOaMHM W MpHUEeMaMU MOJEIUPOBAHUS
JUISL pEelIeHUs TPaKTUYECKUX 3a/ad TMPOEKTUPOBAHUS M COBEPIICHCTBOBAHUS
TEIIO- 1 MAaCCOOOMEHHBIX anmnapaToB He(TEra3oBbIX MPOU3BOICTB;

- O3HAaKOMJICHHE CTYJICHTOB C METOJAaMH ONTHUMM3ALUHU TEXHOJOTHUECKUX
MPOLIECCOB U anmnaparos;

- 00yyeHUue CTYJEHTOB COCTABJICHUIO MAaTEMaTHYECKUX MOJENEH TEeIUio- U
MacCOOOMEHHBIX IMPOIIECCOB W almnaparoB JJI PEIICHUs 3a/lady MPOEKTUPOBAHUS,
ONTUMM3AIMHU U YIIPABICHUS.

MOJATrOTOBKA
IPOEKTHO-KOHCTPYKTOPCKOM
AKCIUTyaTallMM  TE€XHOJOTUYECKOTO

OakamaBpoB IS
51 HCCJIE0BATEIHCKOM

2. Mecto nucuuniannsl B cTpykrype OIIOII BO

Jucuuminaa «MaTemMaTuyecKoe MOJICIMPOBAHUE U ONTUMU3AIUS TEIUIO- U
MacCOOOMEHHBIX MPOIECCOB U YCTAHOBOK» OTHOCUTCS K JUCIIUIUIMHAM 10 BBIOOPY
broka 1 «lucuuniaussl (MOITYIIN)».

3. TpeOboBaHus K pe3yJabTaTaM OCBOEHUS TUCITUTIJIMHBI

I/I?;yquI/IC JAUCHUITIINHBI

KOMIIETEHIIUN:

HampaBJIeHO Ha (QOPMHUPOBAHHUE CIIETYIOIINX

[IK-1 Cnocoben k mpoBeneHnI0 padoT 1mo o0paboTke W aHAIM3y HAy4YHO-
TEXHUYECKON MH(POPMAIIUK U PE3YJIHTATOB UCCIICOBAHUM.

[lepeyeHp IUIaHMPYEMBIX pE3yJbTaTOB OOYyYCHUS I10 JAUCIHUILIIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMHd OCBOCHHUS 00pa3oBaTelIbHOU
IIPOrpamMMBl.

Konu

HaumeHoBaHue moka3zarens
HAaMMCHOBAHHE Kon n HauMeHOBaHUE UHMKATOPA
OLICHUBAHHMSI
KOMITETEHIIHH JTOCTHKEHHUST KOMITETEHIIUU
. (pe3ynbrara oOydeHus Mo
(pe3ynbTat (cocTaBmstoIiell KOMIIETEHIINN)
JTUCITUTIITIHE)
OCBOEHUS)

ITK-1 Crocoben k
MIPOBEICHUIO PaboT
o 00paboTke u
aHAJIM3y HAyJHO-
TEXHUYESCKOM
uHpopmanuu u
pe3yIbTaTOB
HCCIEeOBaHUN

N JI-5nk-1 CiocoOeH mpoBOIUTH
00paboTKy U aHAN3 HAYYHO-
TEXHUUYECKON HHQOpMAIINH B
00J1acTH CO37aHUs 1 DKCILTyaTaiiuu
TEXHOJOTHYECKOTO TETIO- U
MaccoOOMEHHOTO 000pyAOBaHUS
XUMHUYECKUX U HG(I)TeFa?;OBBIX
MIPOU3BOJICTB.

3HATh: CYIIHOCTh (PU3NYECKOTO U
MaTeMaTHIECKOTO
MOJICJIUPOBAHUS SABJICHUH,
MPOIIECCOB M TEXHUYECKHUX
YCTPOMCTB; OCHOBHBIE IPUEMBI U
METOJIbl MATEeMaTHICCKOTO
MOJEJIIUPOBAHUS; OCHOBHBIE
CIIOCOOBI ONTUMHU3AIIAN
TEXHUYECKUX YCTPOMICTB;
MaTeMaTHYeCKHue MOJISIH TEILIO-




Kon u

HAaUMEHOBaHUE Ko u HanMeHoBaHHE WHANKATOPA

KOMITCTCHITHH JOCTHKEHUS] KOMITETCHIIUT
(pe3ynbTar (coctaBmsitorieil KOMIETEHIINHN)
OCBOCHWUST)

HaunmenoBaHue moxka3areis
OIICHUBAHHUS
(pe3ynbrara oOydeHus 1o
JTUCITUTLITIHE)

1 MacCOOOMEHHBIX MTPOIIECCOB.

yMeThb: COCTaBIISATh IPOCTEiINe
MaTeMaTUYECKUE MOJIEIH TEII0-
1 MaccOOOMEHHBIX MPOLIECCOB U
YCTaHOBOK; ONPEIEIATh
OCHOBHbIE, PEKUMHBIE U
KOHCTPYKTUBHBIE
XapaKTepUCTHKU 000pyI0BaHMUS,
OTBEYAIOLIUE YCIOBUAM
ONTUMAJBLHOCTH.

BJIAJIeTh: METOJIaMHU
OIIPEICIICHNUS ONITUMAIIbHBIX U
paIMOHATBHBIX TEXHOJIOTHICCKIX
PEXKUMOB pabOTHI 000PYIOBAHUS;
METOJIaMH pacyeTa TEIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB;
HABBIKAMU COCTABJICHHUS
MaTeMaTHYECKUX MOJICIICH.

4. O0beM IMCHUIIMHBI M BUBI Y4eOHOH padoThl

ouHasn hopma odyuenus

aK. yacoB
Bun yuebHol gesitensHOCTH Beero 110 CEMECTPAM
7 ceMmecTp
1. AynuTopHbIe 3aHSTHS, 9aCOB BCETO, B TOM YHCIIE! 64 64
* 3aHATHSA JIEKIIMOHHOI'O THIIA, 32 32
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
MIPaKTUYECKHUE 3aHITHSI 32 32
na0opaTOpHbIE 3aHATHUS
B TOM YHCJIE 3aHATH B (DOpME MPAKTHUECKOM MOJITOTOBKH
2. CamocrosTenbHas paboTa CTyJIEHTOB, BCETO 116 116
— KypcoBas pabota (IIpOeKT) - -
— pacueTHo-Tpaduueckas paboTta - -
3. [IpomexxyTouHast aTTecTarus 9K3aMeH
O0BeM ITUCHUIUINHEL B 3a4ETHBIX €IMHALAX 5 5
O0BeEM IUCIUIUIMHEL B aKaJl. yacax 180 180
3a0unasn popma odyuenus
aK. YacoB
Bun yuebHOl AesTensHOCTH Beero 110 CEMECTPaM
9 cemectp
1. AynuTopHbIe 3aHSTHs, YaCOB BCETO, B TOM YHCIIE: 26 26
* 3aHATUSA JICKIMOHHOIO THIIA, 12 12




aK. 4aCoB

Bun yaeGHOH nesTenbHOCTH 110 CEMeCTpam

Bcero
9 cemectp

® 3aHATHUA CCMHUHAPCKOI'O TUIIA:

MPAKTUYCCKHUE 3aHATUS 14 14

n1ab0opaTOpHBIEC 3aHATHS

B TOM YHCJIE 3aHATH B (POpME MPAKTHUECKOM MOJITOTOBKH

2. CamocTosTenbHas padoTa CTYACHTOB, BCETO 154 154

— KypcoBasi paboTa (IIpOeKT) - -

— pacueTHO-Tpaduyeckas pabora - -

3. IlpomexyTouHas aTTecTanus 9K3aMeH
O0BEM AUCHUIUIMHEI B 3a4E€THBIX €IUHULIAX 5 5
O0BeM OUCLUIUIAHEI B aKaJl. yacax 180 180

5. Copep:xkanue UCHUIUVIMHBI, CTPYKTYPHMPOBAHHOE M0 TeMaM
(pa3mesiaM) ¢ yKa3aHMeM KOJIMYeCTBa AaKaJeMHMYeCKHX YacOB U BHIOB
Y4eOHBIX 3aHATHI

5.1. Conep:xkanue JUCUUIIMHBI

Tema 1. OcHOBHBIC NIOHATHUS METOAA MOAETMPOBAHMS.

OcHoBHbIE TOHATHS. DU3MYECKOE U MATEMAaTHYECKOE MOJIECIUPOBAHUE.
CucteMHbI TIOAXOA MpHU MoAeAupoBaHWU. OCHOBHBIC BHUIbI MaTEMaTHUYECKHUX
Mojene. bilouHbld mpuHOMI TOCTpoeHUst monener.  Duszndeckue 3aKOHHBI,
YPaBHECHUS W OTPAHUYCHUSI, MCIIOJIB3YEMBbIC MPU COCTABICHUM MaTEMaTHYECKUX
MOJICJICH.

CylmHOCT, M METOAO0JIOTHS  METOJla  HAauMEHBIIHMX  KBaJIpaToB,
UCITIOJIb3yEeMOT0 MpU 00PaOOTKE OTBITHBIX JaHHBIX.

Tema 2. OnTumu3auus.

Lenr ontumuzanuu. PopMynHpOBaHUE 3aJauyd ONTUMHU3ALMHU. BwiOOp
Kputepusi ontuManbHOCTH. Orpanndenus. Ontumusupytomue pakropsl. Lleneas
byHKIHS.

Meroabl onTUMHU3ALKU, 00Ias XapaKTePUCTUKA. AHAIUTUYECKUE METOIbI
ontuMu3auuu. Meron ontumuzanuu nyteM AuddepeHurpoBaHus LEIEBOM
¢byakun. OnTuMH3alus METOJOM HEONpPEIeICHHbIX MHOXxuTenel Jlarpamxa.
OnTumMu3anyss METOJOM JIMHEHHOTO IpOorpaMMUpoBaHHs. UHCIEHHBIE METOJbI
onTUMM3auuu. MeToasl OJHOMEPHOTO IMOMCKa. MeToasl MHOTOMEPHOTO IOMCKA.
Ontumu3zanus nepedopom.

Tema 3. @OusuyeckHe OCHOBbBI  MOJAEJHPOBAHHMSI  MPOLIECCOB
TeNnJI0oMacconepeHoca

MexaHu3M MnepeHoca TEIIOThl, UMIYJbCa U MAacChl B CIUIOIIHOM Cpeje,
MAaTEMAaTUYECKOE OMNUCAHUE KOHBEKTUBHOIO miepeHoca. [unoresslt Dypee,
Hrrotona, ®uka. J{uddepenunanbapie ypaBHEHUS! KOHBEKTUBHOTO MEPEHOCA.

Oco0eHHOCTH 3aluCH yYpaBHEHUM IepeHoca Mpu TypOyJIEHTHOM TEUYCHUHU




KUAKOCTU. DpdeKTuBHBIE KOIPPUIMEHTHI MepeHoca. Y CIOBUS OAHO3HAYHOCTU
U1 IPOIIECCOB KOHBEKTUBHOTO TETNIOOOMEHA.

Tema 4. AHa0Orus MexKAy NMPOLECCAMH MEPEHOCA UMITYJIbCA, TEIIOTHI U
MAacCCBhlI.

Amnanorus PeitHonpaca. AHaNOrust Mexay TEIMI000MEHOM U MacCOOOMEHOM.
TponHas aHasorus. YiydlueHue aHajioruu PeliHonbaca. ['paHuisl npuMEeHUMOCTH
aHAJIOTHUM.

Tema 5. Moae/u TenyioBoro 1 AUHAMHMYECKOT0 MOrPAHMYHBIX CJIOEB.

IlomatTne o0  morpanuyHoe  cioe.  PuU3MYECKHE  NPEICTABICHUS
JUHAMUYECKOIO0 U TEIUIOBOIO IOrPaHMYHBIX cioeB. JuddepenuuanbHbie
YpaBHEHUSI KOHBEKTUBHOI'O MIEPEHOCA B IOTPAHUYHOM CJIOE.

VYpaBHeHue Juist ciayyaeB oOTE€KaHUs IUIACTUHBI U TedeHusl B TpyOe. Pemenue
I'UJIPOIMHAMHUYECKOH 3a7]aui IIPU JJaMUHAPHOM T€UEHUH B TpyOe.

XapakTepUCTUKU MEPEHOCca TEIUIOTHl B TypOYJIEHTHOM MOTPAHUYHOM CIIOE.
Pemenne ruapoauHaMMuecKOM 3adaud  Npu  TypOyJIEHTHOM TEYEHHHM B
HNOTPAaHUYHOM CJIO€. YHMBEpCAIbHBIA NPOPUIb CKOPOCTU. 30HBI TYpOYJIEHTHOTO
IIOTPAHUYHOTO CJIOS.

Temnoo6meH B TypOyJIEeHTHOM MOTPAaHUYHOM CJIO€ Ha IJIOCKOM CTEHKE.

Pemenne nuddepeHnnanbHOro ypaBHEHUST SHEPTUH ISl TOTOKA KUAKOCTH
B Kpyrioil Tpyoe. Mnrerpain Jlaiiona.

Pemienne 3amaun TeriooOMeHa TIpU JaMUHApPHOM TEUEHUM B TpyoOe.
Bimsinue rpaHuYHBIX YCIOBHM Ha CTeHKE Ha yucino Hyccenbra. Pemenue 3amaun
TerI000MeHa py TypOyJIEHTHOM T€YEHUH B TPyOe.

5.2. Pa3nenbl, TeMbl JUCHUIIMHBI U BUIbI 3aAHATHH
ouHas hopma odyuenus

Bunel 3aHsTHIA, BKIIIOYAs CAaMOCTOSITENbHYIO
paboTy CTy/IeHTOB (B akaJ. yacax)
3aHATHA Kon
HaumenoBanue
Ne CEMHHApPCKOT0 WHJHKATopa
pasnena, TeMbI 3aHATUSA
/1 THIIA / U3 HUX | CAMOCTOATENbHAS | JOCTHIKEHHUS
JUCIIUILINHEI JIEKIMOHHOT'O
A B opme pabora KOMIIETEHIINH
MPAKTUYECKOU
MOATOTOBKU
1. | OCHOBHBIE TTOHATHSA
METOoAA 4 8 20 WNJ1-5nk-1
MOJICTTUPOBAHUS
2. | Onrumusanus 6 8 22 WNJ1-5mk-1
3. | ®usnyeckue OCHOBBI
MOJEIUPOBAHUS
ACINP 4 4 20 NJ1-5mk-1
MPOIIECCOB
TEIJI0OMaccoIepeHoca




4. | Aganorus MEXIY
IIpoLECCAMU
p 4 4 20 NJ1-5nk-1
MepeHoca HMITYJIbCa,
TEIUIOTHI U MAacChl
5. | Mozenu TemioBoro u
JUHAMHAYECKOTO 14 8 34 N /1-5mk-1
MTOTPAaHUYHBIX CJIOCB
HToro 32 32 116
3aounan popma odyuenus
Bupl 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO
paboTy CTy/IEHTOB (B akaJ. yacax)
3aHATHSA Kon
HaumeHnoBanue
Ne CEMHUHAPCKOI0 WHIUKaTOpa
paszzerna, TeMbl 3aHATUSA
/11 THIIA / U3 HUX | CAMOCTOATENbHAs | JOCTHIKEHHUS
JUCIIUILINHBI JIEKIIHOHHOT'O
A B (hopme pabora KOMIIETEHIIUHU
MPAKTUYECKOU
[IOJATOTOBKHU
1. | OcHOBHEBIE TOHATHUS
MeToaa 2 4 24 W /I-5mk-1
MOJICTTUPOBAHUS
2. | OnruMmuzanus 2 4 36 W/1-5nk-1
3. | ®usnyeckne OCHOBBI
MOJEIUPOBAHUS
p 2 2 34 N /I-5mk-1
MIPOIIECCOB
TEIJIOMacconepeHoca
4. | Auanorus MEXKTY
MIPOLECCaMU
p 2 2 20 WJ1-5mic-1
MEepeHoca HMITYJIbCA,
TEILIOTHI ¥ MacChl
5. | Mogenu TEIIOBOro U
IUHAMUYECKOTO 4 2 40 NJ1-5nk-1
MTOTPAHWYHBIX CJIOCB
HTroro 12 14 154
5.2. IlepevyeHb NPAKTHYECKUX 3AHATHH
O0beMm
UCLMUILUINHEL B
HaumenoBanue cn
No aKaj. Jyacax
pasznena, TeMbl HaumeHoBaHME TPAKTUYECKOTO 3aHATUS
/11 ouHas 3a09Has
JIUCIIUILIUHBI
dopma dopma
oOyueHus |00ydeHust
1 | OcHOBHBbIE TOHATHS Pacyer  Temnmogu3nyeckux  CBOWCTB
MeToaa BEILIECTB Pa3TUYIHBIMHU METOIaMH.
MOJIETTUPOBAHHUS Omnpenenenne K03¢GOUITMEHTOB BI3KOCTH,

TEIUIONPOBOJHOCTH, APYTMX MapaMeTpOB
JUI1  OJHOKOMIIOHEHTHBIX BELIECTB U
CMECEM NpU PAa3JIMYHBIX JABICHUAX U
TeMIeparypax.

CocrapiieHre MaTeMaTUYECKUX MOJIENIeH




O0BeM
JOUCILMIIJINHBI B

HanmenoBanme
Ne aKaJl. yacax
paszzena, TeMbl HaumeHoBaHHE MTPAKTUIECKOTO 3aHATUS
n/n oYHas 3a04yHas
JHCIHATIINHBI
dbopma dbopma
o0y4eHus |00ydeHus
JUTSL pa3JIMYHBIX TEIIO- U
MaccOoOOMEHHBIX MpoiieccoB. Pacuer
XapaKTEPUCTHK MPOIIECCOB IO
COCTaBHBIM MOJICIISIM.
2 | OnTumuzanus Pacuer onTuManbHBIX XapaKTEPUCTUK
TEIUIO- 1 MaCCOOOMEHHBIX TIPOIECCOB U 3 4
YCTaHOBOK C MCIIOJIb30BAaHHEM
AHAJIUTHYECKUX U YUCICHHBIX METOO0B.
3 | ®usmueckue ocHOBHI | CocraBienue quddepeHInaIbHBIX
MOJICTTUPOBAHUS ypaBHEHUH TIPOIECCOB IBUKCHHUS H 4 )
MPOIIECCOB TEIJI000MEHA KUIKUX CPEI.
TEIJIOMACCONEepPEHOCca
4 | Anamorus Mexay | Pacder xapakTepuCTHK TeriooOMeHa 1o
mporeccaMu TepeHoca | JaHHBIM O THIPABIHYECKOM 4 )
UMITYJIbCA, TEIJIOTHl M | CONMPOTUBICHUU MOTOKA B TpyOe.
MacChbl
5 | Mogenmu TemmoBoro u | MoaenupoBaHUE U pacyeT
JUHAMUYECKOTO XapaKTePUCTHK TCUCHUS U TEINIOOOMEHA g )
MOTPaHUYHBIX CIIOEB B TpyOax M KaHaiax C MCIOJIb30BaHHEM
ITOJIOKEHU TEOPHM IIOrPAaHUYHOTO CIOS.
Hroro 32 14
5.3. IlepeveHnb 1a00paTOPHBIX padoT
JlabopamopHhvie 3anamus He npedyCMOmpeHsi.
5.4. 3ajanud I CaMOCTOATEIbHOI PA0OTHI CTYJICHTOB
O0BeEM QUCIIUILIHHEI
HaumenoBanue B aKaJl. yacax
Ne 3agaHusi, BOIPOCHI, IS
n/m pas/iciia, TeMBI CaMOCTOSITENILHOTO M3yUeHUs (3aJaHMUsI) OHHad 3a0dHaA
JUCLUTIINHBI dopma dopma
oOyueHus | 00y4yeHus
1 | OcHOBHBIC TOHATHS Matematuueckoe MOJETUPOBAHUE U
METOJIa MOJICITUPOBAHMS | OCHOBHBIC  BHIBI  MaTEMaTHYCCKUX
MoOZgeTIeH.
CocraBnenne MaTeMaTHIECKOTO
omrcaHus oOBEKTa W BHIOOP MeToja 20 24
peIIeHUs W pealu3allid e€ro B BUJC
AITOPUTMA PEIICHUS U MOJEIUPYIOIIeh
MIPOTPAMMBI.
[TpoBepka aIeKBaTHOCTH MOJICTICH.
2 | OnTumuszanus PacueT onTHManbHBIX KOHCTPYKTHBHBIX
XapaKTePUCTHK KOJBIICBOTO KaHAIA JIJIs 29 36

KHUIKOCTH.
IIpombllICHHBIE

IPOLIECCHI "




O0BeEM OUCIIUILIHHEI

HaumenoBanue B aKaJ. yacax
Ne 3agaHusi, BOIPOCHI, JJIs
/1 pasiIcia, TeMbl CaMOCTOSITEJIbHOTO U3y4eHUs (3a1aHHS) oHHai 3aotHad
JUCITUTIAHBI dbopma dbopma
00y4eHus | 00yueHus
yCTpoMCTBa — KaK OOBEKTHI
MaTEeMaTUYeCKOr0 MOJEIUPOBAaHUS U
ONITHMH3AIIHH.
OnTumuszanus TEXHOJIOTHYECKHUX
IIPOIIECCOB.
Omnpenenenue napameTpoB B
KOPPEJSALIMOHHOM CBA3H C
MCIIOJIb30BaHUEM METOa HAUMEHBIITNX
KBaJIPaTOB.
3 | ®usnueckue  ocHOBHI | CocTaBieHHE MaTEMaTHYECKON MOJENN
MOJICTTUPOBAHUS TEII00OMEHHOTO arapara TUuma
MPOIIECCOB «Tpy0a B TpyOe». 20 34
TEIIOMAacCCoIepeHoca MatemaTtnyeckue MOJIeIH
TEMI000MEHHBIX aNmnapaToB.
4 | AHanorus Mmexny | Pacuer koaddunmenTa rerioooMena
mpoleccaMy  IepeHoca | IOTOKa B TpyOe ¢ UCOIb30BaHUEM
HMMITyJIbCa, TEIUIOTBI W | aHanoruu PeliHonbxaca. 20 20
MaccChl Hcnonp30BaHne aHAIOTUU TIEpEHOCA
TeI1a, MacChl U UMITYJIhCA B
WHKCHEPHBIX pacyeTax.
5 | Monmenu TtemoBoro wu | MonenupoBaHue MPOIECCOB MEPEHOCA
JTUHAMHAYECKOTO TEIJIOTHI U MACChl B TEXHOJIOTUYECKUX 34 40
MTOTPAHWYHBIX CIIOCB amnmaparax.
Hroro 116 154

6. PacueTrHo-rpaduueckas padora

Pacuemno-epagpuueckas paboma ne npedycmompena

7. KypcoBas pa6ora

Kypcosas paboma ne npedycmompena

8. KypcoBoii npoekrt

Kypcosoii npoexm ne npedycmompen

9. KonTpoabHas padora

KontponbHass pabota nisi 3ao4yHoil  (popmbl OOyueHus BKIouaer 4
TEOPETUYECKUX BOIPOCA M pEIICHHE 2 MPaKTHYCCKUX 3aaad. Tembl, 3alaHus,
y4e0HO-METOIUYECKOe OOCCIEUYCHHE IS BBITIOJHEHUS KOHTPOJIBHOU padOThI
IIPUBEICHBI HA CAalTe HHCTUTYTA, PEXKUM JIOCTYIIA
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=677&tip=26

10. OueHouyHble cpeaAcTBA ISl MPOBEACHUS TEKYLIEro KOHTPOJIS H
NMPOMEKYTOUYHOM aTTeCTAlUN



http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=677&tip=26

OneHuBaHue pe3ynbTaToB OOydYeHUS 1O JUCHUIUIMHE U YPOBHA
c(OPMHPOBAHHOCTH KOMIETEHIMH (YacTh KOMIIETCHIIMH) OCYLIECTBISETCS B
paMKax TEKYIIero KOHTPOJSI YCIIEBA€MOCTH U IMPOMEXKYTOYHOW aTTecTalud B
COOTBETCTBUH ¢ POHIOM OIEHOYHBIX CPEICTB.

11. YuyeOHO-MeTOAHUECKOE 00ecnIeueHHne AUCIUIIINHBI
11.1 Pexomenayemas aureparypa

1. T'ymepoB, A.M. Maremarnyeckoe MOJAEIUPOBAHUE  XHMHKO-
TEXHOJIOTHYECKHX MPOIIECCOB DJIEKTPOHHBIN pecypc: yueOHoe mocodue. - 2-¢ u3.,
nepepad., CII6.: M3garensctBO «Jlanby, 2021. - 176 c. - ISBN 978-5-8114-1533-5.
- TekcT : 3nexTpoHHBIN // DNEKTpOHHO-OMOMMOTEUHas cucrema JlaHb: [caifTt]. -
URL.: https://e.lanbook.com/book/168613

2. AxmamueB, ®. [I'. MaremaTuueckoe MOJEIUPOBAHUE U  METOJbI
onTuMH3aIuu : yueonoe nocobue / @. I'. Axmanues, P. M. ['mibdanos. - MockBa
: Ar IIm Ap Menua, 2022. - 178 c. - ISBN 978-5-4497-1383-4. - Tekcr :
anexkTpoHHbiit // [udposoit obpazoBarenvhbiii pecypc IPR SMART : [caiiT]. -
URL: https://www.iprbookshop.ru/116448.html

3. TexHomoruueckue MalMHBI M O0oOpyaoBaHue. MojaenupoBaHue Hu
CHeUaIu3MpOBaHHbIE TAKETHI IPOrpamMM JUIsl UX co3JaHust: yueOHoe nocooue / I
B. Anexkcees, b. A. Boponenko, M. B. I'onuapos, E. C. Ceprauesa. - Caparos: A
[Tu Op Menaua, 2019. - 308 c. - ISBN 978-5-4486-0474-4. - TekcT: 31€KTPOHHBIH //
[Mupposoit  oOpazoBarenvHbiii pecypc IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/80292.html

4. CucteMHbI aHaJIM3 MPOLIECCOB M AaNMapaTOB XWMHUYECKOW TEXHOJIOTHH:
yaebHoe mocooue / D. JI. Banumna, E. C. Uepnsakora, H. C. benunckas, E. H.
Wpamkuna. - Tomck: Tomckuii monurexuuyeckuii yausepceurer, 2017. - 115 c. -
ISBN 978-5-4387-0787-5. - Tekcr: anextponHsiil // [{ludpoBoit 06pazoBaTenbHbIN
pecypc IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/84033.html

5. ITeueneros FO.4. Pacuet ruapasnndeckux mpoieccoB Ha 9BM. — Capatos:
CI'TY, 2010. - 40 c. Ok3eMILIAPHI BCETO: 5.

6. Pomankos, II. I'. Meroasl pacueTa MpoIecCOB U alapaToB XUMUYECKON
TEeXHOJIOTHHU (MMPUMEPHI U 3a7a4M) : yueOHoe nmocooue jist By3oB / I1. I'. PoMankoB,
B. ®. ®ponos, O. M. ®nuciok. - 5-¢ u3g. - Cankr-IlerepOypr : XUMU3IAT,
2020. - 544 c. - ISBN 078-5-93808-349-4. - TekcT : 2AeKTpOHHBIN // DIEKTPOHHO-
OubMoTeUHast cucrema IPR BOOKS : [caiit]. - URL:
https://www.iprbookshop.ru/97815.html

7. Ileueneros, 10.5. Beenenue B MoACIMPOBAHUE M ONTUMHU3AIMIO TEIUIO- U
MacCOOOMEHHBIX TPOIECCOB U YCTAaHOBOK: YdeOHoe mocodue. - Caparos: CI'TY,
1994. - 60 c. Dx3eMIuIApHI Bcero: 23.

8. [Teueneros, 10.5. MaTremaTtnyeckoe MOAEIUPOBAHUE M PACUET MPOIECCOB
TEIUIO- 1 MaCCOOOMEHHBIX MPOLIECCOB B MHKEHEPHBIX 3a/1adax: Y4eOHoe nmocodue.
- Caparos: CI'TY, 1994 — 80 c. Ok3emMiusipsl Beero: 14.

Q. ABJIOHUH, E.I'. MonenupoBaHue 1 ONITUMHU3ALMS TPOMBIIIJIEHHBIX
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TEIUIOAPHEPTeTUUECKUX yCTaHOBOK : yueOHuk / ABmionuH E. I'. - Mocksa : Ungpa-
Nuxenepus, 2019. - 184 c¢. - ISBN 978-5-9729-0297-2. - Tekcr : 35eKTPOHHBIH //
9bC "Koncynbrant cryaeHra" : [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785972902972.html

10. [Iladpaii, A.B. MaremaTuyeckoe MOJCIUPOBAHUE IIPOLIECCOB U
TEXHOJIOTHYECKUX CHCTeM DJieKTpoHHBIN pecypc / [lladpait A. B., bopoxymun /I.
M., bakun U. A., Komapos C. C. : yue6Hoe nocobue. - Kemeposo : KemI['V, 2020.
- 119 c. - ISBN 978-5-8353-2654-9. - TekcT : 2JI€KTPOHHBIN // DIEKTPOHHO-
oubnmoreunas cuctema Jlane: [caiit]. - URL: https://e.lanbook.com/book/162603

11. BuxtopoB, M.M. MeTop1 BbIYHUCTCHUS (PU3UKO-XUMUYECKUX BEITUYUH U
npuKIaaHble pacuyeTbl. — M.: Xumus, 1977. — 360 c. Dx3emiuisipsl Bcero: 3.

11.2. Ilepuoguveckue u3IaHus
He ucnonvzyromes

11.3. HopMaTHBHO-TIPaBOBbI€ AKTHI U HHbIE MPABOBbIE JOKYMEHTbI
He ucnonvsyromcsi

11.4 llepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1. VYuyeOHo-mMeTOAMUYECKHE MaTepuaibl 10 JUCHUILUIMHE «MaTtemaruueckoe
MOJE/IMPOBAHUE W ONTUMH3ALUs TEIUIO- U MAacCOOOMEHHBIX MPOLECCOB U
YCTaHOBOK» (DJIEKTPOHHBIA 00pazoBaTenbHbll pecypc pasmemien B MOC OTU
(punman) CI'TY umenu I'arapuna FO.A.

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=677 )

2. Caiit OTU (¢pumman) CI'TY umenn ['arapuna F0.A. http://techn.sstu.ru/

11.5 DneKTPOHHO-0UOINOTEYHbIEe CHCTEMBI
1. «3BbC IPRbooksy,

2. OBbC «Jlanb»

3. «3BC elibrary»

4. ObC «KOHCVYJIBTAHT CTYAEHTA»

11.6  Pecypcbl  uHH(POPMANMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
«AHTepHeT»

1. http://elibrary.ru / Hayunas snexTpoHHast OMOIHOTEKA

2. http://www.iprbookshop.ru / DnekrtpoHHass OuOIHOTEYHAs CHCTEMa
IPRbooks

3. http://lib.sstu.ru / Hayuno-texuudueckass Oudmnoreka CI'TY wumenu

I"arapuna 10.A.
4. https://www.edu.ru / «Poccuiickoe oOpa3oBanue» - QeaepaabHbIi
opTai

5. http://www.runnet.ru / ®enepanpHas YHHBEPCUTETCKAasi KOMITbIOTEpPHAS
cetb Poccun
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11.7 IleyaTHbIe M JIEKTPOHHBIE 00pa3oBaTebHbIe pecypchl B opmax,
aJanTHPOBAHHBIX /JIsl CTYIEHTOB C OIPAaHHYEHHbIMM BO3MOKHOCTSMHM
310POBbS (VIS TPYNI M IOTOKOB € TAKUMH CTYIeHTAMM)

1. AnantupoBanHas Bepcuss HODB, nns wucnonp30BaHus HMHBATUAAMH U
JULAMH C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMH 370POBbSI

OOyuaromuecs u3 yncna uHBaNUI0B U aul ¢ OB3 obecnieueHbl e4aTHBIMU
U JJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu B (opMax, aJalTUPOBAHHBIX K
OTrpaHUYEHHSIM UX 310POBbSI.

12. NHpopMALHMOHHO-CIIPABOYHbIE CHCTeMbl U NPodecCHOHAIbHbIE
0a3bl JaHHBIX

OOGyuaronuMcst obecriedeH A0cTyn (yIaleHHBbI JOCTYI), B TOM 4YHUCIE B
clly4ae IPUMEHEHUS IEKTPOHHOTO 00yUYEHHUs, TUCTAaHIMOHHBIX 00pa30BaTeNIbHbIX
TEXHOJOTMM, K COBPEMEHHbIM NpO(EeCCHOHATBHBIM 0a3zaM JaHHBIX U
MH(GOPMALMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CopaBounas npaBoBas cucteMa «KoHcynpTanT [lmtocy

12.2 TlepeyeHb UH(OPMAUMOHHBLIX TEXHOJIOTHIi, WCIOJb3yeMbIX MPH
OCyLIeCTBJIEHUM 00pa30BaTeJIbHOIO Mpouecca MO JAMCUHMILIMHE, BKJIOYasf
nepevyeHb NPOrPaMMHOI0 odecrevyeHust

OO6pa3oBaTeNbHBIM MPOILIECC MO JIUCHHUIUITMHE oOecredeH HeoOXOIUMBIM
KOMIUIEKTOM JIMLEH3UOHHOTO M CBOOOJHO pacnpoCTPaHSEMOro MPOrpaMMHOTO
obecricueHus, B TOM YHCJIE€ OTCUYECTBEHHOTO MPOU3BOJICTBA  (MOJICHKHUT
OOHOBJIEHUIO MTPU HEOOXOJIUMOCTH).

1) JIuneH3nOHHOE MPOrPaMMHOE 00ECIICUCHUE:

2) CBOOOIHO pacmpocTpaHsIeMOe MPOTPAMMHOE 00ECTICUCHHE

Kaxnprii  oOydarommiics B TEUYEHHME BCEro Imepuoja  OOydeHHs
o0ecrieunBaeTCs WHAWBHUIYaTbHBIM HEOTPAHWMYEHHBIM JOCTYIIOM K JJIEKTPOHHO-
OMONMMOTEYHON CcHUCTEME M DJIEKTPOHHOW WH(GOPMAaIIMOHHO-00pa30BaTeIbHON

cpere.

13. MaTepuaibHO-TeXHHYECKOEe OOecreYeHmne

Vuebnas ayoumopus ona npogedenus 3aHAMULL 1eKYUOHHO20 MUNA

YKOMIUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOCNbI0 M TEXHUYECKUMH
cpenctBamu oOydenwmsi: 12 cronoB, 24 cryma; pabodee MECTO MpernoaaBaTes;
nocka Ui HamucaHus QuiomactepoMm; — mpoektop BENQ 631, pynoHHbIN
MPOCKIIMOHHBINA YKpaH, HOYTOYK C MOJKIIOYEHHUEM K CETH C BbIXOJ0M B MHTEepHET
U J0CTYNoM B MH(pOpMaIMoHHO-00pazoBaTenbHyto cpeny ITU (buwman) CI'TY
umenu [larapuna FO.A., ydeOHO-HArJIAIHBIE TMOCOOHUA, OOECIEUUBAIOIINE
TeMaTUYeCKHe WITIOCTPAIMK Mo paboyeil mporpaMMe TUCUUILITAHbI



Vuebnasa ayoumopus ona npogedenusi 3auamuil NPAKMu4ecKkozo mund,
meKywe2o KOHMpPONS U  NPOMEN}CYMOUHOU ammecmayuu, 2pynnosvix u
UHOUBUOYATLHBIX KOHCYIbMAYUll

YKOMIUIEKTOBaHA  CHNENMATM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpenctBamu oOyudenusi: 12 cronos, 24 cryna; pabodee MeCTO MpenojaBaTes;
Jocka il HanmucaHus ¢uomactepoM;  npoektop BENQ 631, pynoHHbIH
MPOEKIIMOHHBINA dKPaH, HOYTOYK C MOAKIIOYEHUEM K CETU C BbIX0JIOM B MHTEpHET
U JI0CTynoM B mH(pOpMannoHHO-00pa3oBaTenbHyt0 cpeny DTU (puman) CI'TY
umenn [arapuna F}O.A., yuyeOHO-HarmsigHbBIE MOCOOUS, OOECHEUNBAIOIINE
TEMaTUYECKHE WIUTIOCTPALMK 0 paboyeil mporpaMMe TUCHUTIITUHBI

Pabouyro mporpaMmy cocTaBHII: =
cTapimii mpenogapatenb kadeapsl TOXIT V/ / B.A. Jleancos /




14. TonosiHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas nporpamma nepecMoTpeHa Ha 3aceaHuu KadeIpbl
« » 20 rojaa, mpoTokoJ Ne

3aB. kadenpoit / /

Buecennbie n3MeHenus yreepxkaeHsl Ha 3acenannn Y MKC/YMKH
« » 20 ronma, mpotokosr Ne

[Mpencenarens YMKC/YMKH / /




