MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHON NMPOrpaMMbl: Y CTOYHBOE Pa3BUTHE B JHEPreTUKe H MPOMbIIILJIEHHOCTH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEMATHYECKOE MOJAEJINPOBAHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;
2 cemecTp - 4,
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

1 cemectp - 16 yacos;
2 cemecTp - 16 yacos;
Bcero - 32 yaca

IIpakTnyeckue 3aHATHSA

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
Bcero - 64 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 95,7 yaca;
2 cemecTp - 93,5 yaca;
Bcero - 189,2 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabsHnas padora
TecTupoBaHue

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

1 cemectp - 0,3 yaca;
2 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2024




MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
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Reebce9d4-BurmakinaAV-003bbdal
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CseneHva o snagensuye L3N M3K
Ra785d4c7-ZlyvkoOV-49c1f249

Bnapeney
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A.B. bypmakuna

0.B. 3as1BKO

A.H. Poranes

[IpenoaBarenn

COI'ZTACOBAHO:
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Poranes A.H.
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Bnaaeney

WaenTndukatop

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

3aBeyIOIIMI BBITYCKAIOIICH

kadenpoi




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heab ocBoeHHS] IHCHUTIIMHBI:
MPOLIECCOB

MOACIINPOBAHUA

Truapora3oJuHaMHuKn u

OHEPIrCTHYCCKUX YCTaHOBKaxX pas3sjiMdHOIO Ha3HAYCHUA.

33[[3‘11/1 AUCHHUIIIMHBI

WU3YYCHHE METOJIOB KOHCYHO-DJIEMECHTHOTO aHaiu3a IS
TEILIOMAacCOOOMEHA

IPOTEKAIUX B

- 0O3HAKOMJIEHHE C 0a30BBIMU IIPpUHIUIIAMHU U ITIOAXO0JaMHU K MOACITUPOBAHHUIO (bI/ISI/I‘IeCKI/IX

IMponecCoB;

- U3YUCHHUC obnacreit IMPUMCEHCHUA METOA0B YHUCIICHHOI'O MOJCINPOBAHHUSA B ITPOLIECCE
MMPOCKTUPOBAHUA SHECPTCTUICCKHUX YCTAHOBOK;
- O3HAKOMIJICHHE C IIpUHOUIIaMHA p33pa6OTKI/I H/Uan MOI[I/I(i)I/IKaHI/II/I TBEPAOTCIIbHBIX MOI[CJ'ICﬁ JUIsA
MMPOBCACHUA MOACIIMPOBAHUS U IPUHIUITIAMUA ITOCTPOCHUA CCTOYHBIX MOI[CJIeﬁ AJI1 pCHICHU A pa3JIMYHbIX
THUIIOB 3a71a4 SOHEPIreTUICCKOro MallIMHOCTPOCHMU
- OCBOCHHC IIPOrpaMMHBIX KOMIIJICKCOB, IIPUMCHACMBIX JJIsI MOACIIMPOBAHUA (1)I/ISI/I‘ICCKI/IX
IMPpOoNHECCOB, IMPOTEKAINNX B SQHEPICTUUCCKHUX YCTAaHOBKAX.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 Crocoben
OCYIIECTBIISITH (PU3HUECKOE
1 MaTEMaTHYECKOE
MOJICJIMPOBAHUE TIPOIIECCOB,
B TOM YHCJIE C
HCIIOJIb30BaHUEM
nH(}OpMaITMOHHBIX
TEXHOJOTHI

N/-1nk-1 [IpoBoaut
MOJIETUPOBaHUE PUUKO-
MEXaHUYECKUX MPOIECCOB C
HCIOJIb30BaHUCM
WH(pOPMaAITMOHHBIX
TEXHOJIOTHH

3HATh:
- METO/Ibl YIPOIICHHS pACUE€THBIX
MOJIEJIEN, UCITONIB3YEMBIX IIPU
MOJIETTUPOBAHUU TPOIIECCOB
TEIIOMaccoO0MeHa, MPOTEKAIOIIUX B
HHEPreTHYECKUX YCTAaHOBKAX;

- MCTOJbI YNCJICHHOT'O MOACIIMPOBAHUA
IPOIIECCOB TEIIOMAcCOOOMEHa,
MPOTCKAIOMIUX B SHCPICTHIYCCKUX
yCTaHOBKaX.

YMETB:

- UCII0JIb30BaTh NH(OPMALIMOHHbIE
TEXHOJIOTMH, IPUMEHSEMBIE JUIS
MOJICJINPOBAHUS MTPOLIECCOB
TEIIOMAacCOOOMEHa B SHEPTeTUYECKUX
YCTaHOBKAX;

- IPUMEHATh METOIbI YHCIEHHOT O
MOJIEJINPOBAHUS ITPOLIECCOB
TEIIOMAaccOOOMEeHa MPH MPOEKTUPOBAHUH
SHEPreTUYECKNX YCTAHOBOK.

PIIK-1 Criocoben
MPUMEHSITh
nH(pOpMallMOHHbIE
TEXHOJIOTHH JIJIs1
MPOBEJICHUS UCCTIEOBAHMI
B IIPo(heCcCHOHABHOM
JeSITeIbHOCTH

N-1pnk-1 lemoHCTpHpYET
3HaHHE HH()OPMALTMOHHBIX
TeXHOHOFHﬁ, HCIIOJIB3YEMBIX B
npodeccuoHaNbHOMI
JeSTEIIbHOCTH

3HATh:
- METO/Ibl YIPOIIEHHS paCUE€THBIX
MOJIEJIEH, NCIIOJIB3YEMBIX TIPH
MO/JICJINPOBAHUH ITPOLIECCOB
THJIPOTa30AMHAMUKH, TPOTEKAIOIINX B
HHEPreTUUECKUX YCTAaHOBKAX.

YMETB:
- UCTOJIb30BaTh HHPOPMALIMOHHBIE

TEXHOJIOTHH, TPUMCHACMBIC JJI
MOACIINPOBAHUSA TPOLIECCCOB




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TUIPOTa30AMHAMUKH B SHEPreTUYECKUX
YCTaHOBKAX.

PIIK-1 Criocoben
MIPUMEHSATH
UH(POPMALIMOHHbIE
TEXHOJIOTUH JJIs1
MIPOBEJICHHS UCCIEOBAHHI
B IIpo(hecCuOHANBHOM
JESTEIbHOCTH

N-2prk-1 [IpoBoguT
HCCJICTOBAaHUS C
HCIIOIb30BaHUEM
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHH

3HAThb.

- MCTOJbI YHUCJICHHOT'O MOACIIMPOBAHUA
IMponeCcCoOB ruAporasoanHaMuKu,
MPOTCKAOMIUX B SHCPICTHIYCCKUX
YCTaHOBKax.

YMETh:

- IPUMEHSTH METOJIbl YUCIEHHOTO
MOJICIIUPOBAHUS MTPOIIECCOB
TUAPOTA30IMHAMUKHY TTPU
MIPOCKTUPOBAHUH YHEPTETHICCKUX
YCTaHOBOK.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctiuiiHa OTHOCHUTCS K OCHOBHOM TPO(ECCHOHATBHOW 00pa3oBaTEeNbHON MpOrpaMMe
YcToiiunBoe pa3BUTHE B SHEpreTuke u nmpomeinuieHHOCTH (nanee — OIIOII), HampaBieHus MOATOTOBKH

13.04.01
MarucTparypa.

TGHHOBHepFCTI/IKa n TCIIOTCXHHUKA,

YpPOBEHb 00pa30BaHUS:

BhICIIEE O00OpazoBaHHE -

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTaThl 00y4eHus, MojydeHHbIE P OCBOCHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teopernueckre 0OCHOBBI 62 1 8 - 16 - - - - - 38 - Camocmosamenvnoe usyuenue
MOJICTTUPOBAHHMS meopemuueckozo mamepuana: Visyaenue
MPOLIECCOB JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
THAPOTa30IMHAMUKH B "TeopeTnyeckue OCHOBBI MOACIHPOBAHUS
SHEPreTUIECKUX MPOLIECCOB I'MPOTa30MHAMUKH B
YCTaHOBKaX 9HEpPreTUUECKUX yCTaHOBKax"
1.1 OcHoBHBIE 30 4 - 8 - - - - - 18 - Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
XapaKTePUCTUKH M3ydeHne maTepHaa 1o paszieiy
THAPOra30ANHAMHYECK "TeopeTHueckre OCHOBBI MOJICIUPOBAHHUS
UX MPOLIECCOB B NPOLECCOB IHAPOTra30IMHAMHKH B
JJIeMEHTaxX 9HEPreTHYECKHX YCTaHOBKAxX" MOJATrOTOBKA K
IHEPreTHYCCKUX BBITIOJTHEHHIO 3aJaHUI HA IPAKTHYECKUX
YCTaHOBOK 3aHATHAX
1.2 | TeopeTndyeckue OCHOBBI 32 4 - 8 - - - - - 20 - Hsyuenue mamepuanos 1umepamypHotx
JIAMUHAPHBIX U UCOYHUKOB:
TYpOYJIEHTHBIX [1], 400-420
TEUCHHUI [2], 201-208
2 YucneHnoe 64 8 - 16 - - - - - 40 - Ilo020mogKa K meKyuiemy KOHmMpoio:
MO/JICIIMPOBaHNE [ToBTOpEeHue MaTepuaa no paszieity
MPOLIECCOB "UucneHHOe MOIETUPOBAHUE TIPOIIECCOB
THJPOTa30AMHAMUKH B THAPOTa30IMHAMHUKH B 3HEPT€THUECKUX
SHEPreTUYECKUX ycTaHoBkax"
YCTaHOBKax Camocmoamenvhoe usyuenue
2.1 Mertonbt 32 4 - 8 - - - - - 20 - meopemuuecko20 mamepuana: zyuenue
MOJIETTMPOBAHHMS JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
THAPOra3oANHAMHYECK "YuceHHOe MOJISTMPOBAHKE TIPOIIECCOB
MX TPOLIECCOB THPOTra30IMHAMHUKH B SHEPTeTHUECKUX
2.2 2 AnroputMm 32 4 - 8 - - - - - 20 - ycTraHoBkax"
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MPOBEICHUSI
MOJICITUPOBAHUS
THAPOTa30ANHAMHYECK
UX MIPOLIECCOB,
OCHOBHBIC JTAIIbI

I10020mogKa K npaKmuueckum 3auAmMuam:
W3yuenne maTepuana no pasaeny "UucnenHoe
MOJIeIPOBaHKE MPOLIECCOB
THAPOTa30ANHAMHUKH B 3HEPTETHUECKUX
ycTaHOBKax" MOATOTOBKA K BHIITOJHEHHUIO
3a7aHUH Ha IPAaKTHIECKUX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 280-290
3adeT ¢ OLIEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 144.0 16 32 0.3 78 17.7
Hroro 3a cemecTp 144.0 16 32 0.3 95.7
3 Teopernueckre OCHOBBI 57 9 18 - 30 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
MOJIeNIUPOBAHUA IToBTOpeHne MaTepuaa 1o pasaeiny
MPOIIECCOB "TeopeTudeckue OCHOBBI MOJICINPOBAHUSA
TerioMaccooOMeHa B MIPOIIECCOB TEIIOMAacCOOOMeHa B
SHEPTreTHYECKUX SHEPTreTHYECKUX yCTAaHOBKAX"
YCTaHOBKaxX Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
3.1 | Teoperudeckne OCHOBBI 19 3 6 - 10 - W3ydenne maTepuana 1o pasaeny
MOJICTAPOBAHHS "TeopeTudecKrue OCHOBBI MOICIAPOBAHHS
MPOIIECCOB MIPOIIECCOB TEIIOMAacCOOOMEHa B
TEIUIONPOBOTHOCTH 9HEPreTHUECKUX YCTAaHOBKAxX'" MOJATOTOBKA K
3.2 | Teoperudeckue OCHOBBI 19 3 6 - 10 - BBIIIOJIHEHUIO 33JaHUM HA IPAKTUYECKUX
MOJIeTUPOBAHUSA 3aHATHUIX
MPOIIECCOB KOHBEKITHH CamocmoamensHoe usyuenue
3.3 | Teoperuyeckue OCHOBBI 19 3 6 - 10 - meopemuueckozo mamepuana: Nzyuenue
MOJEINPOBAHHUS JONOJIHUTEJIBHOTO MaT€puaia 1o pasaciy
Jy4HCTOrO "TeopeTuueckre OCHOBBI MOJIEJIMPOBAHUS
Termoo0oMeHa MIPOIIECCOB TEIIOMAacCOOOMEHa B
JHEPreTUYECKUX yCTaHOBKax"
H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:
[3], 100-102
[4], 250-260
4 YucnenHnoe 51 7 14 - 30 - Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
MOJIETUPOBaHHUE [ToBTOpeHne MaTepuana 1mo pasaeny
MPOLIECCOB "UrcneHHOe MOICTMPOBAHUE MPOIIECCOB
TerioMaccooOMeHa B TEIUIOMAaccOOOMEHa B SHEPTeTHIECKUX
SHEPreTUYECKUX ycTaHoBKax"
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YCTaHOBKaxX CamocmoamensHoe usyuenue
4.1 YucnenHoe 18 2 - 6 - 10 - meopemuueckozo mamepuana: V13ydcHue
MOJETUPOBAHUE JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
IIPOLIECCOB "YucIeHHOE MOJICTMPOBAaHKE TIPOIIECCOB
TEIUIONPOBOAHOCTH TEIUIOMAacCOOOMEHa B SHEPTeTHIECKUX
4.2 YucnenHoe 17 3 - 4 - 10 - ycTaHOBKax"
MOJICITHPOBAHHUE H3yuenue mamepuanog numepamypHsix
MIPOIIECCOB KOHBEKITHH UCHOYHUKOB:
4.3 YucnenHoe 16 2 - 4 - 10 - [3], 150-152
MOJICITUPOBaHHUE
MIPOIIECCOB JTYUHCTOTO
TEII000MEeHa
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 935
HUTOIro 288.0 - 32 - 64 2 - 0.8 189.2

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU O KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Teopemuueckue 0cHOBbL MOOENUPOBAHUSL NPOUECCOB8 2UOPO2AZ0OUHAMUKU 8 IHEPLeMULECKUX

YCMAHOBKAX

1.1. OcHoBHBIE XapaKTEPUCTUKH TUAPOTa30JMHAMUUECKUX IIPOLIECCOB B DJIEMEHTAaX
SHEPreTUYECKUX YCTaHOBOK

Knaccugukanuss KOHCTPYKTUBHBIX BIIEMEHTOB HSHEPIeTHYECKOTO OOOpYIOBaHUS MO THUIIAM
IHJIPOra30JMHaMUYECKUX IporeccoB. (OCHOBHBIE XapaKTEPUCTUKU TUAPOra3oJMHaAMHUYECKHX
IPOLIECCOB B 3JIEMEHTAaX JHepreTudeckoro obopynosanus. Kiaccudukamus ruapaBiIndecKux
norepb. MeToIuKHU OlpeesIeH s IOTEPh 1aBICHUS B TUIIOBBIX JIEMEHTAX apMaTyphl.

1.2. TeopeTuueckre OCHOBHI JAMHUHAPHBIX U TYpOYJICHTHBIX TEYCHUH

Bsiskocth B motokax. KacarenbHble HampsbkeHus B motokax. Ilorpanuunsiii cioi. ITpodub
ckopoctu. JlamuHapHbIi U TypOyneHTHBIH npoduib ckopocTu. Ilynbcanuy mapameTpoB MOTOKA.
TypOynentusie HanpsbkeHus. [lepexon Kk TypOyJleHTHOMY HOTPaHHYHOMY CJIOK Ha IUIOCKOH
IacTHHE. BeipaskeHus Uit mpoduiast CKOPOCTH B TYpOyJIEHTHOM morpaHudHoM cioe. [Ipoduib
CKOpOCTH B Jorapu(pMu4eckux koopauHatax. OTpbIB HOIPaHUYHOTO CIIOSI.

2. Yucnennoe MO@@JZMDOGCZHue npouyeccos ZMODOZCBO()UHCZMMKM 6 JHepecemu4eCKux ycCmaHosKax

2.1. MeTtonbl MOJENMPOBAHUS THAPOTA30AMHAMUYECKUX MTPOILIECCOB
Merton ocpennenusi cucrembl ypaBHeHuM HaBbe-CrTokca mo Peiinonbacy. OCHOBHBIE THIIBI
Mojienelt TypOyneHTHocTH. HectalimoHapHble METOIbI pacueTa TypOYIeHTHBIX TEYCHUIA.

2.2. 2 ANropuT™M MpOBEACHUS MOACIUPOBAHUS THAPOTA30IMHAMUYECKUX MPOIECCOB, OCHOBHBIE
STarbl

AJTOPUTM TIPOBEACHUS BUPTYAJIbHBIX JKCIIEPUMEHTOB. (OCHOBHBIC TMPHUHIUIIBI CO3AaHUS
TPEXMEpHBIX MOJIeNied MPOTOYHOM YacCTH UCCIEAYyeMbIX OOBEKTOB. AJNTOPUTM MOCTPOCHUS
pacyeTHOM CETKHU JJIsi UCCIEAOBAHUS MPOIIECCOB THIPOTAa30/IMHAMUKU. BUIBI pacUeTHBIX CETOK JIJIs
UCCIEOBAHUS  MPOLECCOB  THAPOTa30MHAMHMKU.  YCIOBHUS  TNPOBEAEHUS  BUPTYAJIbHOTO
HKCIIEPUMEHTa 1O HCCIEAO0BAHUIO IPOLECCOB THapora3oAMHaMuku. HacTpoiika pemarens st
MIPOBEICHUS YHCIEHHOTIO MOJICIIMPOBAHUS MTPOLIECCOB TUAPOra30dNHAMUKH.

3. Teopemuyeckue 0CHOB8bL MO@QJZMDOGGHM}Z npoyeccos MEeNnJIoMaccooOMend 6 JHepcemu4ecKux
YCMAHOBKAX

3.1. Teopernueckre OCHOBBI MOJEITUPOBAHUS ITPOIIECCOB TEIUIONPOBOIHOCTH

OcHOBHBIE TIOHATHA, THUIIOTE3Bl M YPAaBHEHUs, MCIOJIb3yEMbIE TPHU PEIIEHUH 3anad
TEIIONPOBOAHOCTH. OCHOBHBIE MOHSTHSI, TUIOTE3bl U YPaBHEHHUS, UCHOJIb3yEMblE IPU PELICHUU
3a/1a4 TEMJIONPOBOJHOCTH.

3.2. TeopeTnyeckre OCHOBBI MOAECIMUPOBAHUS MPOLIECCOB KOHBEKIIUU

OCHOBHbIE TIOHSITUS, THUIOTE3bl M YpPaBHEHHMs, MWCIOJb3yEeMble TP pEIICHUHM 3ajad
KOHBEKTHBHOI'O TEII000MeHa. AHamnTHueckoe PEIICHUC 3a1a4 KOHBEKTHBHOI'O
TeroMaccoooMena. YucaeHHOe pellieHre 3a/1a4 KOHBEKTUBHOTO TETJIOMacCOOOMEHa.

3.3. TeopeTndeckrne OCHOBBI MOJCIMPOBAHUS JTyYUCTOTO TEIJIO00OMEHa

OCHOBHbIE TOHATHUS, TUIIOTE3bl U YPABHEHUS, UCIIOIB3YEMBIE TIPU PEIICHUH 3a/1ay JIyYUCTOTO
TeriooOMeHa. AHaNUTHYECKOe pelIeHHe 3a/lad JyYHUCTOro TeruiooOMeHa.UucineHHoe pelieHue
3a/1a4 JIy4HUCTOrO TEIJI000MEHa.



4. Yucnennoe mooenuposanue npoyeccos MenioMaccoooMend 6 QHepecemu4deCKux yCmaHoeKax

4.1. YucnenHoe MOAENMPOBAaHKE IPOILECCOB TEIIOMPOBOAHOCTH

[logxoapl K  TOCTPOCHHIO  PAacYeTHOM  CETKM MpU  MOJCIMPOBAHUU  IPOIIECCOB
TeronpoBogHocTH. CrnocoObl 3ananus (U3MYECKUX, TPAHUYHBIX W HaAyalbHBIX YCIOBUH MpuU
MOJICTTMPOBAHUHU TIPOIECCOB TEIUIOMPOBOAHOCTH. ABTOMATH3MPOBAHHBIE MOJIXOIbI K 00paboTKe
pe3yJbTaTOB MOAEIMPOBAHUS ITPOLIECCOB TEIJIONPOBOJHOCTH.

4.2. YucieHHOE MOJEIMPOBAHNE IIPOLIECCOB KOHBEKIUHU

[Togxoapl K TOCTPOCHMIO PACUCTHOW CETKM HPU MOJCIUPOBAHUU IPOIECCOB KOHBEKIIHH.
Crioco6b1  3amanust (DU3NYECKHX, TPAaHUYHBIX W HAYAJIbHBIX YCJIOBUHA TPU MOJAEIMPOBAHUHU
IPOLIECCOB  KOHBEKIIMU. ABTOMAaTU3UPOBAHHBIE IMOIXOABI K  00paboTKe  pe3yJabTaToB
MOJICIIMPOBAHUS TPOLIECCOB KOHBEKIIHH.

4.3. HucneHHoe MOACTMPOBAHKE IPOIECCOB TYYUCTOrO TEII00OMEeHa

[Togxoapl K TMOCTPOCHHIO PACUETHOM CETKM TPH MOJEIUPOBAHUH IPOIECCOB JIYYUCTOTO
teruiooomena. CrocoObl  3amaHus (PU3MYECKUX, TPAHUYHBIX W HAYalbHBIX YCIOBUH MpH
MOJICIMPOBAHUU TPOLIECCOB JIYYUCTOTO TEIIOOOMEHAa. ABTOMATU3UPOBAHHBIE TMOAXOABI K
00paboTKe pe3yabTaTOB MOAETUPOBAHUS IIPOIECCOB JTYYUCTOrO TEMIOOOMEHA.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pa3zpaboTka airopuT™Ma aBTOMaTu4eckoit 00pabOTKU pe3ybTaTOB TEIJIOTHAPABINYECKUX
pacyeToB OXJIAXKAAEMbIX KaHAJIOB;
2. YucneHHOe MOAETMPOBAHNE TEUCHHS B KOHPY30pHOM KaHaJe;
3. TeopeTuueckrue OCHOBBI MOJECIMPOBAHNUS [TPOLIECCOB KOHBEKIUY;
4. YucneHHoe MOJeTUpOBaHKEe TeueHHs B TU(PHy30pHOM KaHaJe;
5. HucneHHoe MOJEIMPOBaHUE TEUEHUS B KOH(PY30pHOM KaHajle B IEPUOJUYHOMN IOCTAaHOBKE;
6. MonenupoBaHue CTallMOHAPHOTO MPOLIECCA BBIHYKIEHHON KOHBEKIIUH B OXJIAXK1aEMOM
KaHaJjie MpsMOYTOJIbHOTO MONEPEYHOr0 CEYEHHUS C IIIaXMaTHBIM ITYYKOM IITHIPHKOB B
TPEXMEPHOM COTPSKEHHON ITOCTaHOBKE;
7. TeopeTnueckre OCHOBBI MOJIEIMPOBAHUS IIPOLIECCOB KOHBEKIINY;
8. MozaennpoBaHue nmpouecca CTallMOHAPHOM TEIJIONPOBOAHOCTH IS TUIOCKOM IIJIACTHHBI B
JBYXMEPHON OCTaHOBKE P IPAHUYHBIX YCIOBUSX 1-ro poja.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

I pynnosvie Koucyabmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHue MatepuasoB 1Mo Keiicam pasnena "TeopeTnueckre OCHOBBI MOJICTUPOBAHUS
MPOLIECCOB TUAPOra30JUHAMUKH B JHEPIreTUYECKUX yCTaHOBKax"

2. OOcyxIeHHe MaTepuayioB IO KelicaM paszena "UuCIIeHHOE MOJICIIMPOBAHKE ITPOIECCOB
TUAPOra3oAMHAMUKH B SHEPreTHUYECKUX YCTaHOBKax"

3.  OOcyxaeHne MaTepHuajaoB Mo Kekcam paszzaena "TeopeTHmdeckne OCHOBBI MOCITHPOBAHUS
MIPOLIECCOB TEMJIOMAacCOOOMEHA B SHEPTeTUUYECKHIX yCTaHOBKaX"

4. OOcyxIeHue maTepualioB Mo Keicam pasnena "UuciaeHHoe MoOIeTupoBaHUE MPOIECCOB
TEIJIOMacCOOOMEHa B SHEPreTUIECKIX YCTaHOBKax"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JTUCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS M0 TUCIUILINHE Kongt
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1 [ 2 ]3] 4
3HaTh:
METO/Ibl YUCIIEHHOTO MOJIEJIMPOBAHHUS ITPOLIECCOB TEIJIOMAcCOOOMEHa, V-1 + KonTponbnas padora/KM-
MIPOTEKAOIINX B SJHEPTETUICCKIX YCTAHOBKAX ’ 1
METO/IbI YIPOIICHUS PACUETHBIX MOJIENIEH, UCTIOIb3YEMbIX IPU MOJEIUPOBAHUU V-1 + + KonTponbnas padora/KM-
MIPOIIECCOB TEILIOMACCOOOMEHA, TPOTEKAIOIINX B YHEPTETUYECKUX YCTAHOBKAX 2
METO/IbI YIPOIICHUS PACUETHBIX MOJIENIEH, UCTIOTIb3YEMbIX PU MOJEIUPOBAHUU V/-Lpmca + + KonTponbnas padora/KM-
MIPOIIECCOB TUAPOTA30JUHAMUKH, IPOTEKAIONINX B YHEPTCTHUECKUX YCTAHOBKAX 2
METOABI YUCIEHHOTO MOJCIUPOBAHUS IPOLIECCOB TUAPOTA30IMHAMHUKH, VT2t + TectupoBanune/KM-4
MPOTEKAIOIINX B SHEPTeTUUYECKUX YCTAHOBKAX
YMerh:
MIPUMEHSITh METO/IbI YNCICHHOTO MOJICIIMPOBAHHUS MPOIIECCOB TEINIOMaccOOOMeHa KonTponbnas pabora/KM-
MIPY MPOCKTHPOBAHUH SHEPTETUICCKIX YCTAHOBOK 3
WJ-1nk-1 +

Konrponsnas pabora/KM-

4
HCIOJIb30BaTh NH(POPMAIIMOHHBIE TEXHOJIOTUH, IPUMEHSIEMBIE IS W-1nica + + KontponbHas pabora/KM-
MOJICJIMPOBAHUS MPOIIECCOB TEIIOMACCOOOMEHA B DHEPTETHUECKUX YCTAHOBKAX ] 3
HCIOJIb30BaTh NH(POPMAIMOHHBIE TEXHOJIOTUHU, TIPUMEHSIEMBIE TS V-Lpmca + KontponbHas pabora/KM-
MOJICTTUPOBAHUS TIPOIECCOB THIPOTa30MHAMHUKY B SHEPTeTHICCKUX YCTAHOBKAX ’ 1
MPUMEHSITh METO/IbI YUNCIEHHOTO MOJICITMPOBAHHUS IPOIIECCOB VIJT-2pmca + + KontponbHas pabora/KM-
THJIPOTa30IMHAMHUKH ITPU MIPOCKTUPOBAHUHU SHEPTCTUICCKUX YCTAHOBOK 3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. KM-1 (KonTponbHas paboTa)
2. KM-2 (KoHTpoinbHas pabota)
3. KM-3 (KontpomnbHas pabora)

®dopma peanmzanuu: [TuceMenHas padbota
1. KM-4 (TectupoBanue)

2 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aianue
1. KM-1 (KoHTposbHas paborta)
2. KM-2 (KonTponbHas padboTa)
3. KM-3 (KonTposnbHas pabora)
4. KM-4 (KontposnpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem ¢ oyenxoui (Cemecmp Nel)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «M3OW» Ha oCHOBaHWY 3a4€THOMN COCTaBIISIOIINX

Oxzamen (Cemecmp Ne2)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMM 3a4€THOI COCTaBIISAIONIECH

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. 3apsiakuH, A. E. Mexanuka HeC)KUMAaEMBIX M CXKMMAEMbIX KHUAKOCTEH : y4eOHUK JJIs BY30B 110
HanpasiieHuIo "DHepreTruueckoe MammHocTpoeHue" u "Tennosnepreruka u temnorexuuka” / A. E.
SapsakuH. — M. : U3narensckuii jom MOU, 2014. — 590 ¢. — ISBN 978-5-383-00903-1.;

2. IlaBnosckuii B. A., Hukymenko /1. B.- "BeiunciurensHas rugpoauHaMuka. TeopeTnueckue
OoCHOBBI", (2-¢ u31., crep.), M3natensctBo: "Jlans", Cankt-IletepOypr, 2021 - (368 ¢.)
https://e.lanbook.com/book/154392;

3. Heprorun B. B., Bacunses B. @., Yasmesa B. M.- "Tennmomaccooomen", (3-e u3., crep.),
WznatensctBo: "Jlans", Cankt-ITetepOypr, 2020 - (240 c.)

https://e.lanbook.com/book/145855;
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4. Hupensman H. M.- "Teopus u npukiagHsle 3ajja4u Temiomacconepenoca’, (2-e usg., ucup.),
MznarensctBo: "Jlanp", Cankr-Iletepoypr, 2019 - (504 c.)
https://e.lanbook.com/book/119624.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanionHasi cucteMa cemeiicrsa Linux;

4. Ansys /| CAE Fidesys;

5. Buneokondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UuTepHeT-pecypcsl, BKI0OYas nNpodeccHoHAbHBIE 0a3bI TAHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl H3AaTebcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. Kypuaanl American Chemical Society - https://www.acs.org/content/acs/en.html
12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix uzaareabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. ba3za nannbix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,

Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

17. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

18. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

19. KypuaJwl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
20. Kypnaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

21. IlatenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

22. Kypuaas uznareancrsa Oxford University Press - https://academic.oup.com/journals/
23. Kypnaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

24. Kypuaasi uznareancrsa SAGE Publication (Sage) - https://journals.sagepub.com/
25. Kypnaxa Science - https://www.sciencemag.org/

26. Kypuaas! m3nareancrBa Wiley - https://onlinelibrary.wiley.com/

27. dnexkTponHas omdommoreka MIOU (b MOM) - http://elib.mpei.ru/login.php

28. IMopTaJj oTKpHITHIX JaHHBIX Poccuiickoit denepanun - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemenns | Homep aynutopumn, | OcHamenne
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HaAaNMCHOBAaHHE

VY4eOHble ayAUTOPUH IS
IPOBE/ICHUS JIEKLIUOHHBIX
3aHATUHI U TEKYILETO
KOHTPOJIS

111-2086,
JleknnonHasa
ayIUTOpUs

CTOJI MPENOAaBaTENs, CTOJI KOMIIbIOTEPHBIN,
BelIaJIKa JUIsl OACKIbI, TyMOa,
MYJIbTUMEAUNHBIN ITPOEKTOP, YKA3Ka JIa3epHas,
JIOCKa MapKepHas IepeIBUkKHAas1, KOJIOHKH,
KOHIUIMOHEDP, HHCTPYMEHTHI 1A
NPAKTUYECKHUX 3aHITUI

Y4eOHbIe ayAUTOPHH IS

111-207, Kabuner

CTOJI KOMIIBIOTEPHBIH, MIKaQ A7 TOKYMEHTOB,

IIPOBEACHUS corpyaHukos 1I- KOJIOHKH, KOHIUL[IOHEP
IIPaKTUYECKUX 3aHATUH, 207
KP u KII
VYuebnsle ayautopun s | LI-207, Kabuner CTOJI KOMIIBIOTEPHBIH, KA 175 TOKYMEHTOB,
IIPOBEACHUS corpyaHukos 1I- KOJIOHKH, KOHIUL[IOHEP
IIPOMEXYTOUHOMN 207
aTTecTalluu

ITomemnienus miis
CaMOCTOSITENTEHOU PabOTHI

111-207, Kabuner
coTpynHukoB [11-

CTOI KOMHLmTCpHLIﬁ, H_IKa(b AJIs1 JOKYMCHTOB,
KOJIOHKH, KOHAUITHUOHCP

207
[Tomemenus ans 111-206, CTOJI IPEI0/1aBaTeNsl, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBAHUS JlekunoHHast BEILIAJIKA JUTS OJISKAbI, TyMOa,
ayAuTOpHUs MYJIbTUMEIUMHBIA TPOEKTOP, YKa3Ka JIa3epHas,

J0CKa MapKEepHasa IICPpCABHUIKHAA, KOJIOHKH,
KOHAUIOHWOHEP, MHCTPYMCHTHI 1JIA
IMPAKTHUYCCKUX 3aHATHH

ITomemenus as
XpaHeHus: 000pyIOBaHUS U
y4eOHOT0 UHBEHTaps

11-107/2, Cxnax
yueOHOTO

nHBeHTaps 111-
107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTtudeckoe MOACIUPOBAHNUC

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-1 (KonTpoasHas pabora)
KM-2 (KonTponbHas padboTa)
KM-3 (KonTpoasHas pabora)
KM-4 (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnpexe KM- | KM- | KM- | KM-
Howep Pazpen nucuuninmHel KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 TeopeTnueckre OCHOBBI MOJEIMPOBAHHUS [TPOLIECCOB
T'HJIPOTra30JMHAMUKHU B 3HEPIreTUYECKHX YCTAHOBKAX
11 OcHOBHBIE XapaKTEPUCTUKH TUAPOTra30JMHAMHYECKUX + + +
IPOIIECCOB B AIEMEHTAX SHEPreTUYECKUX YCTAHOBOK
12 TeopeTI:IqGCKHe OCHOBBI JJAMUHAPHBIX U TYpPOYJIEHTHBIX + + +
TE€4YEeHUH
2 UucneHHoe MO/IETUPOBAaHUE MPOLIECCOB THIPOra30IMHAMUKH
B DHEPreTHYECKHUX YCTAHOBKAX
21 MeToapl MOIETMPOBAHUS THIPOra30INHAMUYECKUX + + +
IPOLIECCOB
29 2 ANropuT™M IPOBEIEHUS MOJEIUPOBAHMUS + + +
TUAPOra30AMHAMUYECKUX MPOILIECCOB, OCHOBHBIE ATAIIbI
Bec KM, %: | 25 25 25 25

2 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX Meponpmle‘fl TEKYIICIr0 KOHTPOJIA yCI€BAEMOCTH IO AUCHHUIIJIMHE:

KM-5
KM-6
KM-7
KM-8

KM-1 (KonTponbHas pabota)
KM-2 (KonTponbHas pabota)
KM-3 (KonTponbHas pabota)
KM-4 (KonTponbHas paboTa)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

HNunexc KM- | KM- | KM- | KM-
Homep Pazgen quCHUIIINHEI KM: > 6 ! 8
paszaena Henens 4 8 12 14
KM:
1 TeopeTnueckre OCHOBBI MOJETMPOBAHHUS MTPOLIECCOB

TEIIOMAacCOOOMEHa B SHEPreTUYECKUX YCTAHOBKAX
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Teoperudeckre OCHOBBI MOJICITHPOBAHUS TIPOIIECCOB

1.1 + +
TEIJIONIPOBOIHOCTH
1.2 TeopeTnyeckrue OCHOBBI MOAECIMPOBAHUSI IIPOLIECCOB + +
' KOHBEKIIUU
13 TeopeTnyeckre OCHOBBI MOACIUPOBAHUS JTYYUCTOTO + +
' TeriooOMeHa
) YuciieHHOe MOACIIUPOBAHUE TTPOIIECCOB TEIJIOMAacCOOOMEHa
B DHEPreTHYECCKUX YCTAaHOBKaX
2.1 UucneHHoe MOJICIMPOBAHKUE MPOLIECCOB TEMJIOMPOBOTHOCTH + + +
2.2 YucnenHoe MOJEIUPOBAaHUE ITPOLIECCOB KOHBEKIINN + + +
23 YHucneHHOe MOJIETTMPOBAHUE IIPOLIECCOB JIYUYHUCTOTO " N +
' TermIooOMeHa
Bec KM, %: | 25 25 25 25
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