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DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA

HaumeHoBaHue 00pa3oBaTejibHOI NporpaMMel. JHeproodecnevenne npeAnpusTuii. BeicokoremneparypHbie
npouecchbl M YCTAHOBKH

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
MATEMATHYECKOE MOJAEJINPOBAHUE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

1 cemecrp - 4;

TpynoeMKOCTh B 3a4€THBIX
Py 2 cemecTp - 4,

CAMHHUIAX:

BCero - 8
Yacos (Bcero) no yueGHomy 288 yaca
TJIaHY:

1 cemectp - 32 yaca;
Jlekuuu 2 cemecTp - 32 yaca;

BCero - 64 yaca

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

IIpakTnyeckue 3aHATHSA

JlaGopaTopHble pa6oThI

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

Koncynbranumn

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 79,7 uaca;
2 cemecTp - 77,5 yaca;
Bcero - 157,2 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KonTposabHnas padora
TecTupoBaHue

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

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

Mocksa 2023
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heab ocBoeHHS] IHCHUTIIMHBI:
MPOLIECCOB

MOACIINPOBAHUA

Truapora3oJuHaMHuKn u

OHEPIrCTUYCCKUX YCTAaHOBKAX pa3IMuHOI0O Ha3HAUYCHUA

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 MOACIIMPOBAHUSA U IPUHIUIIAMHA IMTOCTPOCHUSA CETOYHBIX Moneneﬁ AJI PCIICHUA pa3JIMYHbIX
THUIIOB 3a71a4 SOHEPIreTUICCKOro MallIMHOCTPOCHMU
- OCBOCHHC IIPOrpaMMHBIX KOMIIJICKCOB, ITPUMCHACMBIX JIS1 MOJACIIMPOBAHUS (I)I/I3I/I‘-IGCKI/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

[TK-3 Cnocoben k
pa3paboTke MEpOnpUITUN
10 PHEPro- u
pecypcocOepeKeHUI0
CHCTEM 3HEproodecneueHus
Y MCIIOJIb30BaHMS TOTLJIMBA
JUTSL IPOMBIIIJICHHBIX
KOMMYHaJIbHBIX
IPEANPUATHI

N /1-2nk-3 Pa3zpabareiBaer
MEPOTIPHSTHS I10 SJHEPTO- U
pecypcocOepeKeHUIO CUCTEM
SHEProodecreueHus u
UCTIOJIb30BaHUS TOTUTUBA JUISI
MIPOMBIIIIJICHHBIX U
KOMMYHQIIbHBIX TPEATIPUATHN

3HATh:
- METO/Ibl YUCIIEHHOTO MOJICTTUPOBAHUS
IIPOLIECCOB TEMJIOMAaccoOOMeHa,
MIPOTEKAIOIINX B SHEPTETUUECKUX
YCTaHOBKAX;

- METO/Ibl YIPOIICHHS pACUE€THBIX
MOJIEJIEH, UCITONIB3YEMBIX IIPU
MO/JICJIMPOBAHUH ITPOLIECCOB
TEIIOMaccoOOMeHa, MPOTEKAIOIIUX B
HHEPreTUYECKUX YCTaHOBKAX.

YMETh:

- IPUMEHSTH METO/bl YUCIEHHOTO
MOJIETTMPOBAHUS TIPOLIECCOB
TEIIOMaccoOOMeHa MPH MPOEKTUPOBAHUU
DHEPreTUYECKUX YCTAaHOBOK;

- UCII0JIb30BaTh NH(OPMALIMOHHbIE
TEXHOJIOTUH, IPUMEHSIEMBIE IS
MOJIETTUPOBAHUS IIPOLIECCOB
TEIIOMAcCOOOMEHA B SHEPreTUYECKUX
YCTaHOBKaX.

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
KOMIICETCHIINH

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.

- MCTObI YHUCJICHHOT'O MOACIIMPOBAHUS
IMponecCoOB ruApora3soaAnHaMuKHu,
MPOTCKAOMIUX B SHCPICTHIYCCKUX
YCTaHOBKax.

YMETh:

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

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuinHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
DHeprooOecneueHre mpeanpusaTuii. BeicokoTemnepaTypHsie mpouecckl  yctaHoBku (nanee — OITOIT),
HarpaBieHus: noarotToBku 13.04.01 TemnosHepreTuka U TEIJIOTEXHUKA, YPOBEHb 00pPa30BaHMS: BBICIIIEE

o0Opa3oBaHHe - MarucTpaTypa.

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

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.

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

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teopernueckre 0OCHOBBI 44 1 12 - 12 - - - - - 20 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
MOJICTTUPOBAHHMS W3y4yeHnune marepuaina rno paaeny
MPOIIECCOB "TeopeTndyeckre OCHOBBI MOJICTUPOBAHUS
THAPOTa30IMHAMUKH B MPOLIECCOB I'MPOTa30MHAMUKH B
SHEPreTUYECKUX 9HEpPreTHUECKUX YCTaHOBKAX'" MOJATOTOBKA K
yCTaHOBKax BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
11 OcHoOBHBIE 24 7 - 7 - - - - - 10 - 3aHATUAX
XapaKTEePUCTHKU Camocmoamenvhoe usyuenue
THAPOTa30ANHAMHYECK meopemuyueckozo mamepuana: Vzyaenne
UX TPOIIECCOB B JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
3JIEMEHTax "TeopeTnyeckre OCHOBBI MOJIEINPOBAHUS
SHEPreTHIECKUX MIPOLIECCOB I'MIPOTa30MHAMUKH B
YCTaHOBOK 9HEPreTUUECKUX yCTaHOBKAX"
1.2 | TeopeTndyeckue OCHOBBI 20 5 - 5 - - - - - 10 - Hsyuenue mamepuanos 1umepamypHotx
JIAMUHAPHBIX U UCHIOUHUKOB:
TypOyJIEHTHBIX [1], 17-36, 52-68, 300-351
TEUCHUU
2 YucneHnoe 82 20 - 20 - - - - - 42 - Ilo020mogKa K meKyuiemy KOHmMpoio:
MO/JICIIMPOBaHNE [ToBTOpEeHue MaTepuaa no paszieity
MPOLIECCOB "UucneHHOE MOIETIMPOBAHUE MPOIIECCOB
THJPOTa30AMHAMUKH B THAPOTa30IMHAMHUKH B 3HEPT€THUECKUX
SHEPreTUYECKUX ycTaHoBkax"
YCTaHOBKAX Ilod20mogKa K npaKmuyecKkum 3aHAMUAM:
2.1 Mertonbt 40 10 - 10 - - - - - 20 - W3yyenne Marepuana no paszaeny "Huciennoe
MOJIETTMPOBAHHMS MO/JIETTMPOBaHNE MTPOIIECCOB
THAPOTa30inHAMHYECK THAPOTa30IMHAMHUKH B SHEPT€THUECKUX
UX IPOLECCOB ycTaHOBKax" IMOATOTOBKA K BHITOJHEHUIO
2.2 2 AnroputMm 42 10 - 10 - - - - - 22 - 3aJaHUN Ha MPAKTUIECKUX 3aHATHIX
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MPOBEICHUSI
MOJICITUPOBAHUS
THAPOTa30ANHAMHYECK
UX MIPOLIECCOB,
OCHOBHBIC JTAIIbI

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"YucieHHOE MOZIETHPOBAHUE TIPOLIECCOB
THIPOTA30INHAMHUKH B YHEPTETHUECKUX
ycraHoBKax"

H3yuenue mamepuanos 1umepamypHvlx
UCHOUHUKOB:

[2], 183-199, 257-351

3adeT ¢ OLIEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 144.0 32 32 0.3 62 17.7
Hroro 3a cemecTp 144.0 32 32 0.3 79.7
3 Teopernueckre OCHOBBI 29 8 8 - 13 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
MOJICTTUPOBAHHMS [ToBTOpEeHue MaTepuaa no paszaety
MPOIIECCOB "TeopeTudeckue OCHOBBI MOJICINPOBAHUSA
TerioMaccooOMeHa B MIPOIIECCOB TEIIOMAacCOOOMeHa B
SHEPreTUIECKUX SHEPreTHYECKUX YCTaHOBKaX"
yCTaHOBKaXxX Camocmosmenvroe usyuenue
3.1 | Teoperudeckne OCHOBBI 8 2 2 - 4 - meopemuueckozo mamepuana: V1syuenue
MO/JICITUPOBAHHS JIOTIOJTHUTEIBHOTO MaTepHaa Mo pasaeny
MPOLIECCOB "TeopeTnvecKre OCHOBBI MOJICITUPOBAHUSI
TEIIOMPOBOAHOCTH MPOLIECCOB TeMIoMaccooOMeHa B
3.2 | Teoperudeckue OCHOBBI 12 4 4 - 4 - JHEPTETHYECKUX yCTaHOBKax"
MO/JICITUPOBAHHUS Ilo020mo6Ka K npaKmu4eckum 3auamusm:
MPOLIECCOB KOHBEKIIUH W3y4yenue marepuaina 1o pasieny
3.3 | TeopeTuyeckue OCHOBBI 9 2 2 - 5 - "TeopeTudeckre OCHOBBI MOJICIMPOBAHHUS
MO/JICITUPOBAHHMS MPOLIECCOB TeIIoMaccooOMeHa B
JY4HCTOTO 9HEPreTHUECKUX YCTaHOBKaX'" MOATOTOBKA K
TemI006MeHa BBITIOJTHEHHIO 33/IaHUN HA MPAKTUYECKUX
3aHSTUAX
H3yuenue mamepuanos iumepamypnolx
UCIOYHUKOB:
[3], 5-16, 71-105, 106-148
4 YucnenHoe 79 24 24 - 31 - Camocmoamenvhoe usyuenue
MO/JICITUPOBAHKE meopemuyuecko20 mamepuana: Vzydenue
MPOLIECCOB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TeroMaccooOMeHa B "UrcneHHOe MOICTMPOBAHUE MPOIIECCOB
SHEPreTUIECKUX TEIIOMaccOOOMeHa B SHEPTreTUUECKUX
YCTaHOBKax ycTaHoBKax"
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4.1 YucnenHoe 27 8 - 8 - 11 - Iloozomoska K mexkyuiemy KOHmMpPOJiio:
MOJICITUPOBaHUE [ToBTOpeHUe MaTepHuaa Mo pasaety
MPOLIECCOB "UucneHHOE MOIETIMPOBAHUE MPOIIECCOB
TEIUIONPOBOAHOCTH TEIUIOMAacCOOOMEHa B SHEPTeTHIECKUX
4.2 YucnenHoe 26 8 - 8 - 10 - ycTaHoBKax"
MOJICITHPOBAHHUE H3yuenue mamepuanos 1umepamypHsx
MIPOIIECCOB KOHBEKITHH UCIMOYHUKOB:
43 UucneHnHoe 26 8 - 8 - 10 - [4], 397-412, 421-427
MOJICITHPOBAHHUE
MIPOIIECCOB JTyYHCTOTO
TEII000MEeHa
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775
UTOro 288.0 - 64 - 64 2 - 0.8 157.2

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU 0 KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas
aTTecTalus




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

YCMAHOBKAX

1.1. OcHOBHBIE XapaKTEPUCTUKU THIPOra30IMHAMUYECKUX IIPOLIECCOB B 3JIEMEHTAX
SHEPreTUYECKUX YCTaHOBOK

Knaccugukanuss KOHCTPYKTUBHBIX BIIEMEHTOB HSHEPIeTHYECKOTO OOOpYIOBaHUS MO THUIIAM
IHJIPOra30JMHaMUYECKUX IporeccoB. (OCHOBHBIE XapaKTEPUCTUKU TUAPOra3oJMHaAMHUYECKHX
IPOLIECCOB B 3JIEMEHTAaX JYHEPreTHUECKoro obopynoBaHus. Kiaccuduxamus ruapaBIndecKuX
norepb. MeToIuKHU OlpeesIeH s IOTEPh 1aBICHUS B TUIIOBBIX JIEMEHTAX apMaTyphl.

1.2. TeopeTuueckre OCHOBHI JAMHUHAPHBIX U TYpOYJICHTHBIX TEYCHUH

Bsiskocth B motokax. KacarenbHble HampshkeHUs B moTokax. Ilorpanununsiii cioi. IIpodunb
ckopoctu. JlamuHapHbIi U TypOyneHTHBIH npoduib ckopocTu. Ilynbcanuy mapameTpoB MOTOKA.
TypOynentusie HanpsbkeHus. [lepexon Kk TypOyJleHTHOMY HOTPaHHYHOMY CJIOK Ha IUIOCKOH
IacTHHE. BeipaskeHus uist mpoduiast CKOPOCTH B TYpOYJIEHTHOM IMOTpaHW4YHOM 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-Ctokca mo Peiinonbacy. OCHOBHBIE THIIBI
Mojienelt TypOyneHTHocTH. HectalimoHapHble METOIbI pacueTa TypOYIeHTHBIX TEYCHUIA.

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

AJTOPUTM TIPOBEACHUS BUPTYAIbHBIX JKCIEPUMEHTOB. (OCHOBHBIE TPHUHIUIBI CO3JIaHUS
TPEXMEpHBIX MOJIeNied MPOTOYHOM YacCTH UCCIEAYyeMbIX OOBEKTOB. AJNTOPUTM MOCTPOCHUS
pacyeTHOM CETKHU JJIsi UCCIEAOBAHUS MPOIIECCOB THIPOTAa30/IMHAMUKU. BUIBI pacUeTHBIX CETOK JIJIs
UCCJIEOBAHUS  MPOLECCOB  THAPOTa30JMHAMHUKUA.  YCJIOBHS  NPOBEIEHUS  BHPTYAJIBbHOIO
HKCIIEPUMEHTa 1O HCCIEAO0BAHUIO IPOLECCOB THapora3oAMHaMuku. HacTpoiika pemarens st
MIPOBEICHUS YHCIEHHOTIO MOJICIIMPOBAHUS MTPOLIECCOB TUAPOra30dNHAMUKH.

3. Teopemuyeckue 0CHOB8bL MO@QJZMDOGGHM}Z npoyeccos MEeNnJIoMaccooOMend 6 IHepzemu4ecKux
YCMAHOBKAX

3.1. TeopeTnueckue OCHOBBI MOJIEIMPOBAHUS IPOLIECCOB TEIIONPOBOAHOCTH

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 MOAEIMPOBAHUS MPOLIECCOB KOHBEKIIUU

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

3.3. TeopeTndeckrne OCHOBBI MOJCIMPOBAHUS JTyYUCTOTO TEIJIO00OMEHa

OCHOBHbIE TOHATHUS, TUIIOTE3bl U YPABHEHUS, UCIIOIB3YEMBIE TIPU PEIICHUH 3a/1ay JIyYUCTOTO
TeriooOMeHa. AHATUTHYECKOe pelIeHHe 3ajad JYy4YUCTOro TeruiooOMeHa.YUucieHHoe pelieHue
3a/1a4 JIy4HUCTOrO TEIJI000MEHa.



4. Yucnennoe mooenuposanue npoyeccos MenioMaccoooMend 6 QHepecemu4deCKux yCmaHoeKax

4.1. YucnenHoe MOAENMPOBAaHKE IPOILECCOB TEIIOMPOBOAHOCTH

[logxoapl K  TOCTPOCHHIO  pacuyeTHOM CETKM MpPU  MOJACIHUPOBAHUU  IPOILIECCOB
TeronpoBogHocTH. CrocoObl 3anaHus (U3MYECKUX, T'PAaHUYHBIX W HauyaldbHBIX YCIIOBUH MpuU
MOJICTTMPOBAHUHU TIPOIECCOB TEIUIOMPOBOAHOCTH. ABTOMATH3MPOBAHHBIE MOJIXOIbI K 00paboTKe
pPe3yJIbTaTOB MOJEIMPOBAHUS TPOLIECCOB TEIJIONPOBOTHOCTH.

4.2. YucieHHOE MOJEIMPOBAHNE IIPOLIECCOB KOHBEKIUHU

[Togxoapl K TOCTPOCHMIO PACUCTHOM CETKM HPU MOJCIMPOBAHUU IIPOIECCOB KOHBEKIIUH.
Crioco6b1  3amanust (DU3NYECKHX, TPAaHUYHBIX W HAYAJIbHBIX YCJIOBUHA TPU MOJAEIMPOBAHUHU
IPOLIECCOB  KOHBEKIMU. ABTOMAaTU3UPOBAHHBIE IOAXOABI K  00pabOTKE  pe3yinbTaToB
MOJICIIMPOBAHUS TPOLIECCOB KOHBEKIIHH.

4.3. UncneHHoe MOJIETUPOBAaHUE MPOIIECCOB JIYYHCTOTO TEII000MEHa

[Togxoapl K TMOCTPOCHHIO PACUETHOM CETKM TPH MOJEIUPOBAHUH IPOIECCOB JIYYUCTOTO
teruiooOMena. CrocoObl  3amaHus (U3MYECKUX, TPAaHUYHBIX W HAYadbHBIX YCIOBHHM MpHU
MOJICIMPOBAHUU TPOLIECCOB JIYYUCTOTO TEIIOOOMEHa. ABTOMATH3UPOBAHHBIE TMOIXOIBI K
00paboTKe pe3yabTaTOB MOAETUPOBAHUS IIPOIECCOB JTYYUCTOrO TEMIOOOMEHA.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. MogenupoBaHue mpoiecca CTallMOHApHOUN TeIIONPOBOJHOCTH J1JIs IJIOCKOM IJIACTUHBI B
JByXMEPHOH NIOCTaHOBKE IIPU IPAHUYHBIX YCIOBUAX 1-ro poja;
2. TeopeTnueckue OCHOBBI MOJICIIMPOBAHUS MTPOLIECCOB KOHBEKIINHY;
3. MoaenupoBaHHe CTallMOHAPHOTO MPOLIECCA BBIHYK/IEHHON KOHBEKIIUH B OXJIAX1aEMOM
KaHaJIe IPSIMOYTOJIBHOTO MOMEPEYHOr0 CEYEHHUS C IaXMaTHBIM ITyYKOM IITHIPHKOB B
TPEXMEPHOM CONPSIKEHHON ITOCTaHOBKE;
4. YucneHHoe MOJIeTMPOBaHKE TeUEHHs B KOH(Y30PHOM KaHajle B IEPUOAUYHOM TOCTaHOBKE;
5. YucnenHoe MoenupoBaHue TeueHus B UG Hy30pHOM KaHaJE;
6. TeopeTnueckrne OCHOBBI MOAEIMPOBAHUS ITPOLIECCOB KOHBEKIUHY;
7. YncneHHoe MOIETMPOBaHUE TEUCHHS B KOH(DY30pPHOM KaHaJE;
8. Pa3paboTka anroputmMa aBTOMaTH4ECKO 00pabOTKH pe3ybTaTOB TEIUIOTUAPABIMYECKIX
pacyeToB OXJIAXKAAEMbIX KaHAJIOB.

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 MaTepualioB IO KelicaM paszzena "UuciieHHOe MOJCIIMPOBAHHE IMPOIECCOB
TUIPOTa30MHAMUKH B SJHEPTeTUYECKUX YCTaHOBKax"

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

4. OOcyxaeHrue maTepuajoB Mo Keiicam pasznena "UucieHHoe MOJeTMpOBaHHE ITPOIECCOB
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
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1] 23] 4
3HaTh:
METO/Ibl YIPOIIECHUS PACUETHBIX MOJIENIEH, UCTIOIb3YEMbIX IPU MOJEIUPOBAHUU VJT-21c3 + + KonTponbnas padora/KM-
MIPOIIECCOB TEILIOMACCOOOMEHA, MPOTEKAIOIINX B YHEPTETUYECKUX YCTAHOBKAX 2
METO/IbI YUCIIEHHOTO MOJIEIMPOBAHHUS MIPOLIECCOB TEIJIOMAacCOOOMEHa, VJT-21c3 + KonTponbnas padora/KM-
MIPOTEKAIOIINX B SJHEPTETUICCKIX YCTAHOBKAX ’ 1
METO/IbI YIPOIICHUS PACUETHBIX MOJIENIEH, UCTIOTIb3YEMbIX PU MOJEIUPOBAHUU V/-Lpmca + + KonTponbnas padora/KM-
MIPOIIECCOB TUAPOTA30JMHAMHKH, POTCKAIOIINX B JHEPTCTHUSCKUX YCTAHOBKAX 2
METOABI YUCIEHHOTO MOJCIUPOBAHUS IPOLIECCOB TUAPOTA30IMHAMHUKH, VT2t + TectupoBanune/KM-4
MPOTEKAIOIINX B SHEPTeTUUYECKUX YCTAHOBKAX
YMerh:
UCIOJIb30BaTh NH(POPMAIIMOHHBIE TEXHOJIOTUH, IPUMEHSIEMBIE IS VT-201c3 + Kontponbnas padora/KM-
MOJICJIMPOBAHUS MPOIIECCOB TETIOMACCOOOMEHA B DHEPTETHUECKUX YCTAHOBKAX ] 3
MIPUMEHSITh METO/IbI YUUCIICHHOTO MOJISIIMPOBAHHUS MMPOIIECCOB TEIIOMaccooOMeHa VT-201c3 + KontponsHas pabora/KM-
TIPY MPOCKTHPOBAHUH SHEPTETUICCKIX YCTAHOBOK ] 4
HCIOJIb30BaTh NH(POPMAIIMOHHBIE TEXHOJIOTUH, IPUMEHSEMBIE IS V-Lpmca + KontponwHas pabora/KM-
MOJICTTUPOBAHUS TIPOIECCOB THIPOTa30IMHAMUKH B YHEPTETHICCKUX YCTAHOBKAX ’ 1
MPUMEHSITh METO/IbI YNCICHHOTO MOJICIIMPOBAHHUS IPOIIECCOB VIJT-2pmca + + KontponwHas pabora/KM-
THJIPOTa30IMHAMHUKH ITPU MIPOCKTUPOBAHUHU JHEPTETUICCKUX 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 peanuzanuu: KoMreoTepHOE 3a/1aHIE
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 3aiaHue
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 ¢ oyeuxoui (Cemecmp Nel)
OueHka ompenenseTcss B cOOTBETCTBUU ¢ IlonokeHneM 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
crynenroB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM COCTaBIISIFOLIEH

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.
3apsakuH . — M. : U3parensckuit jom MOU, 2014 . — 590 c. - 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 u3a., 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.),
WznarensctBo: "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 / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesys;

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

5.3 UHTepHeT-pecypchl, BKIWYas NMpodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMAIIMOHHO-
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 U3AaTeabcTBa 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 nannbix u3aareascTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. ba3a nannbix IEL u3nateancra 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. KypnaJwl 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 TaHHBIX Poccuiickoit denepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIVIMHBI

Tun nomenmeHus | Homep aynuropun, | OcHaleHue
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HaAaNMCHOBAaHHE

YyeOHble ayAUTOPUH [T TPOBEACHUS

1-206, Jlexkimonuas

JICKIIMOHHBIX 3aHITHH U TEKYIIEro KOHTPOJIS ayJIUTOPHS
Y4eOHbIe ayAUTOPUH IS TPOBEICHUS 11-207,
npaktuyeckux 3anatuii, KP u KII KomnbroTepHsbIil Ki1acc
YyeOHbIC ayTUTOPUH IS TPOBEACHUS [11-207,
IIPOMEKYTOYHOM aTTeCTalun KommnbsrorepHslii kiacce
[TomereHus 411 CaMOCTOSTENHHON pabOThI [11-207,

KommnsrorepHslii kinacce

HOMCH_IGHI/IH JJIA KOHCYJIbTHPOBAHUA

1-206, JleximonHas
ayJIuTOPUS

[Tomemenns 11t XxpaHeHUst 000PYAOBaHUS U
y4eOHOr0 MHBEHTapPs

[I-107, Apxus
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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
paznena Henens 4 8 10 15
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€4YEeHU I
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, %: | 15 30 30 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.

Nunexc KM- | KM- | KM- | KM-
Howmep Pasgen nucuuinHel KM: > 6 ! 8
paszaena Henens 4 8 12 15
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 + +
' TEIUI000MEHA
) 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, %: | 20 20 30 30
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