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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)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 2;
2 cemecTp - 2;
BCcero - 4

Yacos (Bcero) no yueGHomy
TJIaHY:

144 yaca

Jexknun

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

HpaKTuqeume 3aHATHHA

2 cemecTp - 16 yacos;

JladopaTopHbie padoThI

1 cemectp - 16 yacos;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 39,7 uaca;
2 cemectp - 39,7 yaca;
Bcero - 79,4 uyaca

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
3ayer c oneHKOM

1 cemectp - 0,3 yaca;
2 cemectp - 0,3 yaca;
Bcero - 0,6 yaca

Mocksa 2021
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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



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

IIPOTEKAIOIINX

- 0O3HAKOMJIEHHE C 0a30BBIMU IIPpUHIUIIAMHU U ITIOAXO0JaMHU K MOACITUPOBAHHUIO (bHSquCKI/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'ICIZ JJIA
MMPOBCACHUA MOACIIMPOBAHUSA U IPUHIUIIAMHA IMTOCTPOCHUSA CETOYHBIX Moneneﬁ AJI PCIICHUA pa3JIMYHbIX
THUIIOB 3a71a4 SOHEPIreTUICCKOro MallIMHOCTPOCHMU
- OCBOCHHC IIPOrpaMMHBIX KOMIIJICKCOB, IIPUMCHACMBIX JJIsI MOACIIMPOBAHUA (I)I/ISI/I‘ICCKI/IX
IMPpOoNHECCOB, MPOTECKAINNX B SHEPTCTUUCCKHUX 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 -1nk-3 JemoHcTpupyet
3HaHWE HOPMATHUBOB TI0
JHEPro- u
pecypcocOepeKeHUI0 CHCTEM
DHEProoOeCICYCHUs U
WCIIOJIb30BaHUS TOILIBA JIJIS
MPOMBIIIICHHBIX U
KOMMYHAJTbHBIX TIPEIPUSTAN

3HATh!
- METO/Ibl YUCIIEHHOT'O MOJICIIUPOBAHMSI
IIPOLIECCOB TUAPOTra30JMHAMUKH,
IPOTEKAIOIUX B YHEPT€THUECKUX
YCTaHOBKaXx;

- METO/Ibl YIPOILEHUS PaCUETHBIX
MOJIEJIEH, UCITONIB3YEMBIX IIPU
MOJIEJTMPOBAaHUH TIPOLIECCOB
TAAPOTa30JUHAMUKU, IPOTEKAIOIINX B
DHEPreTUYECKUX YCTAaHOBKAX.

YMETB:

- MPUMEHSTh METOJIbI YUCIIEHHOTO
MOJEJIMPOBAHUS MTPOIIECCOB
TUAPOTA30IMHAMUKHU TIPH
MIPOEKTUPOBAHUU IHEPTETUUECKUX
YCTaHOBOK;

- HCIOJIb30BaTh WH(OPMAIMOHHbBIE
TEXHOJIOTHH, IPUMEHSIEMBbIE IS
MOJEJIMPOBAHUS MTPOIIECCOB
TUAPOTA30IMHAMUKH B SHEPTETHUECKUX
YCTaHOBKAX.

IIK-3 CnocobeH k
pa3paboTke MEpONPUSITHIA
0 PHEPro- u
pecypcocOepekeHHIO
CHCTEM 3HeproodecnedeHus
Y MCIIOJIb30BaHMSI TOTIIIBA
JUISL IPOMBIIIIJICHHBIX U
KOMMYHaJTbHBIX
IPEANPUATUI

NJI-2nk-3 Pa3pabatbiBaeT
MEPOTIPUSTHSI TT0 SHEPTO- U
pecypcocOepeKeHNI0 CUCTEM
HEPTrooOeCIIeueHUs 1
UCTIOJIb30BAaHUS TOTIUBA JUIS
MPOMBITIJICHHBIX U
KOMMYHAaJIbHBIX TPEANPUATUI

3HATh:
- METO/IbI YUCIIEHHOTO MOJICTHPOBAHUS
MIPOIIECCOB TEIJIOMAcCOOOMeHa,
MPOTEKAIOIIUX B SHEPTETUIECKUX
YCTaHOBKAX;

- METOJIbI YIIPOIICHHSI paCUE€THBIX
MOJEJIEN, UCIIONIB3YEMBIX MTPU
MOJIETTUPOBAHUU TPOIIECCOB
TEIJIOMacCoOOMeHa, TPOTEKAIOIUX B
HHEPreTHYECKUX YCTAaHOBKAX.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

YMETB:

- IPUMEHATh METObI YHCIEHHOIO
MOJEIMPOBAHUS IIPOLECCOB
TEIIOMAcCOOOMEHa MPU MPOEKTUPOBAHUU
JSHEPIreTUYECKUX YCTAaHOBOK;

- UCIOJIb30BATh UHPOPMALIMOHHBIE
TEXHOJIOTMH, IPUMEHSIEMBIE JUIS
MOZEIIMPOBAHUS IIPOLICCCOB
TEIIOMAacCOOOMEHA B SHEPTeTUYECKHIX
YCTaHOBKAX.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHONW 00pa3oBaTeNbHOM MporpaMme
DHeproodecneueHne npennpuaTuii. BeicokoTemneparypusie mporecchl u ycranoBku (manee — OITOI),
HanpasieHus: noarotosku 13.04.01 TermnosHepreTHKa M TEIJIOTEXHHUKA, YPOBEHb 00Opa30BaHMUsI: BBICIIEE
o0Opa3oBaHu€ - MarucTparypa.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBITOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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 28 1 8 8 - - - - - - 12 - Camocmosamenvnoe usyuenue
MOJICTTUPOBAHHMS meopemuueckozo mamepuana: Visyaenue
MPOLIECCOB JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
TUAPOTra30JUHAMUKU B "TeopeTuueckre OCHOBBI MOJIEIMPOBAHUS
OHEPIrCTUICCKUX IIpoUECCOB TMAPOTrasoJUHaAMUKU B
YCTaHOBKaX 9HEpPreTUUECKUX yCTaHOBKax"
11 OcHoOBHBIE 16 4 4 - - - - - - 8 - 1lo020mo6Ka K npAKmMUu4ecKuM 3aHAMUAM:
XapaKTEePUCTHKU W3yyenune marepuana 1o pasaeny
THAPOTa30ANHAMHYECK "TeopeTndeckre OCHOBBI MOJICIUPOBAHUS
UX TPOIIECCOB B MIPOLIECCOB I'MPOTa30JMHAMUKH B
3JIEMEHTax SHEPreTHYECKUX YCTaHOBKaX" MOATOTOBKA K
SHEPreTHIECKUX BBITIOJTHEHHIO 33/IaHUH HA PaKTHIECKUX
YCTaHOBOK 3aHATHAX
1.2 | TeopeTndyeckue OCHOBBI 12 4 4 - - - - - - 4 - H3yuenue mamepuanog 1umepamypHsix
JIAMUHAPHBIX U UCIMOYHUKOG:
TypOyJIEHTHBIX [1], 17-36, 52-68, 300-351
TEUCHUU
2 YucneHnoe 26 8 8 - - - - - - 10 - Ilo020mogKa K meKyuiemy KOHmMpoio:
MO/JICIIMPOBaHNE [ToBTOpEeHue MaTepuaa no paszieity
MPOIIECCOB "YucneHHOe MOJETHPOBAHUE IPOLIECCOB
THJPOTa30AMHAMUKH B THAPOTa30IMHAMHUKH B 3HEPT€THUECKUX
SHEPreTUYECKUX ycTaHoBkax"
YCTaHOBKax Camocmoamenvhoe usyuenue
2.1 Mertonbt 12 4 4 - - - - - - 4 - meopemuuecko20 mamepuana: zyuenue
MOJIETTMPOBAHHMS JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
THAPOTa30inHAMHYECK "YuceHHOe MOJISTMPOBAaHKE TIPOIIECCOB
MX TPOLIECCOB THPOTra30IMHAMHUKH B SHEPTeTHUECKUX
2.2 2 AnroputMm 14 4 4 - - - - - - 6 - 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 BBITOJIHEHUIO
3a7aHUH Ha IPAaKTHIECKUX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 183-199, 257-351

3adeT ¢ OLIEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 72.0 16 16 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 16 0.3 39.7
3 Teopernueckre OCHOBBI 26 8 - - 10 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
MOJICTTUPOBAHHMS [ToBTOpEeHue MaTepuaa no paszaety
MPOIIECCOB "TeopeTndyeckre OCHOBBI MOJICTMPOBAHUS
TerioMaccooOMeHa B MIPOIIECCOB TEIIOMAacCOOOMeHa B
SHEPreTUIECKUX 9HEPreTUYECKNX yCTaHOBKax"
yCTaHOBKax Il0020mo6Ka K npaKmu4eckum 3auAmuam:
3.1 | Teoperudeckne OCHOBBI 8 2 - - 4 - W3ydenne maTepuana 1o pasaeny
MOJIETTMPOBAHHS "TeopeTndeckre OCHOBBI MOJEIUPOBAHUS
MPOLIECCOB IIPOLIECCOB TeIIIoMaccooOMeHa B
TEIJIONPOBOAHOCTH SHEPreTUUECKUX YCTaHOBKaX" MOATOTOBKA K
3.2 | Teoperudeckue OCHOBBI 10 4 - - 4 - BBITTOJIHEHHIO 33JJaHUH Ha MPAKTHYECKUX
MO/JICITUPOBAHHUS 3aHATHAX
MPOLIECCOB KOHBEKIIUH Camocmoamenvroe usyuenue
3.3 | Teoperuueckue ocHOBBI | 8 2 - - 2 - meopemuueckozo mamepuana: Vsyaenue
MOJEINPOBAHHUS JONOJIHUTEJIBHOTO MaT€puaia 1o pasaciy
Jy4HCTOrO "TeopeTuueckre OCHOBBI MOJIEJIMPOBAHUS
Termoo0oMeHa IIPOLIECCOB TeIIoMaccooOMeHa B
JHEPreTUYECKUX yCTaHOBKax"
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[3], 5-16, 71-105, 106-148
4 Yucnennoe 28 8 - - 12 - Ilodz0mogKa K meKyuiemy KOHmpoio:
MO/JICITUPOBAHKE IToBTOpEHe MaTepuaa Mo paszieny
MPOIIECCOB "UmncieHHoe MOJETUPOBAHNE TIPOLIECCOB
TeroMaccooOMeHa B TEIUIOMAaccOOOMEHa B SHEPTeTHIECKUX
SHEPreTUYECKUX ycTraHoBkax"
yCcTaHOBKax Camocmoamenvroe usyueHue




4.1 YucneHnHoe 8 2 - 2 - 4 - meopemuueckozo mamepuana: Vzyuenue
MOJICITUPOBaHUE JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
MPOLIECCOB "UucneHHOE MOIETIMPOBAHUE MPOIIECCOB
TEIUIONPOBOAHOCTH TEIUIOMAacCOOOMEHa B SHEPTeTHIECKUX
4.2 YucnenHoe 8 2 - 2 - 4 - YCTaHOBKax'
MOJICITHPOBAHHUE H3yuenue mamepuanog numepamypHsix
MIPOIIECCOB KOHBEKITHH UCHOYHUKOB:
4.3 YucnenHoe 12 4 - 4 - 4 - [4], 397-412, 421-427
MOJICITHPOBAHHUE
MIPOIIECCOB JTyYHCTOTO
TEII000MEeHa
3adeT ¢ OLIEHKOHI 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 72.0 16 - 16 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 - 16 - - 0.3 39.7
UTOro 144.0 - 32 16 16 - - 0.6 79.4

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 MOHSTHS, TMIOTE3bl U YPABHEHUS, UCIOJIb3YEMble IIPU PEIICHUU
3a/1a4 TEMJIONPOBOJHOCTH.

3.2. TeopeTnyeckre OCHOBBI MOAEIMPOBAHUS MPOLIECCOB KOHBEKIIUU

OCHOBHbIE TIOHSITUS, THUIOTE3bl M YpPaBHEHHMs, MWCIOJb3yEeMble TP pEIICHUHM 3ajad
KOHBEKTHBHOI'O TEII000MeHa. AHamnTHYEeCKOE pPEIICHUC 3a1a4 KOHBEKTHUBHOI'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 JYyYHUCTOro TeruiooOMeHa.UucieHHoe pelieHne
3a/1a4 JIy4HUCTOrO TEIJI000MEHa.



4. Yucnennoe mooenuposanue npoyeccos MenioMaccoooMend 6 QHepecemu4deCKux yCmaHoeKax

4.1. YucnenHoe MOAENMPOBAaHKE IPOILECCOB TEIIOMPOBOAHOCTH

[logxompl K  TOCTPOCHUIO  pacdyeTHOM  CETKM MpU  MOJACIUPOBAHHUU  IPOILIECCOB
TeronpoBogHocTH. CrnocoObl 3ananus (U3MYECKUX, TPAHUYHBIX W HaAyalbHBIX YCIOBUH MpuU
MOJICTTMPOBAHUHU TIPOIECCOB TEIUIOMPOBOAHOCTH. ABTOMATH3MPOBAHHBIE MOJIXOIbI K 00paboTKe
pe3yJbTaTOB MOAEIMPOBAHUS [TPOLIECCOB TEIJIONPOBOTHOCTH.

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. ABTOMAaTH3UPOBAHHBIE IOAXOABI K  00paboTKe  pe3yiabTaToB
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 HAYAJIbHBIX YCIOBUH MIpH
MOJICIMPOBAHUU TPOLIECCOB JIYYUCTOTO TEIIOOOMEHAa. ABTOMATU3UPOBAHHBIE TMOAXOABI K
00paboTKe pe3yabTaTOB MOAETUPOBAHUS IIPOIECCOB JTYYUCTOrO TEMIOOOMEHA.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. TeopeTrueckue OCHOBBI MOJIEIMPOBAHUS MPOLIECCOB KOHBEKIIUH;
2. MogenupoBaHue IIpolecca CTallMOHAPHON TEIIONPOBOAHOCTHU AJIS IJIOCKOH MJIACTUHBI B
JIByXMEpPHON MOCTAaHOBKE IPU T'PAaHUYHBIX YCIOBUAX 1-T0 poja;
3. TeopeTuueckrue OCHOBBI MOJECIMPOBAHNUS [TPOLIECCOB KOHBEKIUY;
4. MoaenupoBaHHe CTallMOHAPHOIO IPOLIEcca BHIHYXK/IEHHONW KOHBEKIIMH B OXJIaX/1aeMOM
KaHaJe MpsAMOYIOJIbHOTO ITONEPEYHOr0 CEYEHHUS € IIaXMaTHBIM ITyYKOM IITHIPHKOB B
TPEXMEPHOM COTPSKEHHON ITOCTaHOBKE;
5. HucneHHoe MOJeIMPOBaHUE TEUEHUS B KOH(DY30pHOM KaHase B IEPUOJUYHON MOCTAaHOBKE;
6. UucneHHoe Mo/ieIMpoBaHue TeueHus B 11 dy3opHoM KaHaie;
7. UucneHHOe MOZIEIMPOBAHNE TEUEHHS B KOHPY30pHOM KaHaJe.

3.4. Tembl 1a60paTOPHBIX PadoT
1. MonenupoBaHus MPOIECCOB THAPOTra30IMHAMUKH;
2. MonennpoBaHue Te€UeHHUs B KOHPY30pHOM KaHaje B IEPUOJUYHON TOCTaHOBKE.

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)

3angaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbt
(B COOTBETCTBHH C pa3aeiioM 1) WHJUKATOPOB COOT]::;CIT ;3 e
1] 23] 4
3HaTh:
METO/bl YIPOILEHHs paCUeTHBIX MOJIEJIEH, UCIIOIb3YEMbIX IIPU MOAEIUPOBAHUN V/-1rics + + KonTponbnas pabora/KM-
IIPOLIECCOB TUAPOTa30JUHAMUKH, IPOTEKAIOIINX B YHEPIeTUYECKUX YCTAaHOBKAX 2
METO/bI YUCIIEHHOT'0 MOJIEIMPOBAHMSI TPOLIECCOB TUAPOra30AnHAMHKH, V/-1rics + + KonTponbnas pabora/KM-
IIPOTEKAIOIIMX B SHEPTeTUUYECKUX YCTAHOBKAX 2
METO/bI YIPOILEHHS pacCuUeTHBIX MOJIeNIEH, UCIIOIb3YEMbIX IPU MOAEITUPOBAHUN VJT-21c3 + TectupoBanue/KM-4
IIPOLIECCOB TEMJIOMACCOOOMEHA, POTEKAIOIINX B SHEPT€TUYECKUX YCTAHOBKAX
METOBI YUCIIEHHOT'O MOJICTUPOBAHHS MTPOIIECCOB TEIIIOMAacCOOOMEHa, V213 + KonTponbnas padora/KM-
IIPOTEKAIOIIUX B YHEPreTUUYECKUX YCTaHOBKaX ) 1
Ymersb:
UCIOJIb30BaTh MH(POPMALIMOHHBIE TEXHOJIOIUH, IPUMEHSAEMbIE /TS W-1nics + KonTponbnas pabora/KM-
MOJIETTMPOBAHUS IPOILECCOB IMAPOTra30AMHAMUKH B SHEPT€TUYECKUX YCTaHOBKAX ) 1
IIPUMEHSTh METO/IbI YNCIIEHHOTO MOJEIMPOBaHMs IIPOLIECCOB WT-Lics + KonTponbnas pabora/KM-
T'UIPOra30AMHAMUKH NPU MPOEKTUPOBAHUHU SHEPTETUYECKUX YCTAHOBOK 3
HCMOJIb30BaTh MH(POPMAIIMOHHBIE TEXHOJIOIUH, IPUMEHSEMbIE /TS V-2 + + KonTponbnas pabora/KM-
MOJIETTMPOBAHUS IPOIECCOB TEIJIOMAaCCOOOMEHA B SHEPreTHUYECKNX YCTAaHOBKAX ) 3
MPUMEHSATh METO/Ibl YHCIEHHOTO MOJIEIIMPOBAHUS ITPOLIECCOB TEIIIOMAccOOOMEHa V-2 + KonTponbnas pabora/KM-
IIPY IPOECKTUPOBAHUH DHEPTETHYECKUX YCTAaHOBOK ) 4

11




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 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

3auem c oyenkoiu (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. Maitan BuneoxondepeHiuu.

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 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. Kypuaasl 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 u3aareabcTBa 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. 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 TaHHBIX Poccuiickoit denepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemenust | Homep aynutopun, | OcHamenne
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HAaNMCHOBAaHHC

Y4eOHble ayAUTOPHUH TS 111-205,
MPOBEJICHUS TPAKTUYECKHUX KomnbrorepHubrit
3aasatuii, KP u KII KJIacc
Y4eOHbIC ayAUTOPUH IS 111-205,
[IPOBEICHUSA KomnbrorepHsii
MIPOMEKYTOUYHOM KJ1acc
aTTecTanuu
ITomerienus mst HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSITEITLHON pabOTHI KomnbrorepHubiit MMACHMCHHBIHN, BEIIAJIKA JIJIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHAIIBHBIN,
IIPUHTEP, KOHIULIMOHED

IMTomemnenus misa
KOHCYJIbTUPOBAHMS

1-206, JleximonHas
aAyIUTOPUS

[TomereHus It XpaHEeHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAPs

II-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
paszena Henens 4 8 12 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 (KonTponpsHas paborta)
KM-3 (KonTponbHas pabota)
KM-4 (KonTponbHas paboTa)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLIEHKOM.

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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