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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: HaylcoeMlme TEXHOJIOT'MU U YIIPpABJICHUEC UHHOBAllUSIMUA B
TEMJIOOHEPTreTUuKe

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
MOJAEJUPOBAHUE NPOLHECCOB SGHEPTETUYECKHUX YCTAHOBOK

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHHUIIAX:

1 cemecrp - 4;
2 cemecTp - 4,
3 cemectp - 4;
Bcero - 12

Yacos (Bcero) no yueGHomy
TJIaHY:

432 yaca

Jexknun

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
3 cemecTp - 16 yacos;
Bcero - 80 yacos

HpaKTuqeume 3aHATHHA

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
3 cemecTp - 32 yaca;
Bcero - 96 yaca

JlaGopaTopHble pa6oThI

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

Kouncynabranuu

2 cemecTp - 2 yaca;
3 cemecTp - 2 yaca;
BCero - 4 yaca

CamocrosiTesbHasi padora

1 cemectp - 79,7 uaca;
2 cemectp - 77,5 yaca;
3 cemectp - 93,5 yaca;
Bcero - 250,7 yaca

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HWnas koHTaKkTHasi padoTa

MPOBOJAUTCHA B paMKaXxX 4YaCoB ayIMTOPHbIX 3aHATHH

BKJIIOYAS:
KontpoasHnas padora
TecTupoBanue

HpOMe)KyTO‘[HaH aTrecranus:

3ayer ¢ OLeHKOM
IK3aMeH
IK3aMeH

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

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956ba44-RogalevAN-6233a28H

A.H. Poranes

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BypMaknHa A.B.

Waentuduratop

Reebce9d4-BurmakinaAV-003bbdal

A.B. bypmakuna

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Sk

MBI ¢

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Poranes A.H.

WaenTndukatop

Rb956bad4-RogalevAN-6233a28b

A.H. Poranes




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBOeHHS] NMCUUIVIMHBI. HW3YYE€HUE METOJIOB UHUCIEHHOI'O MOJCIUPOBAHMS (PU3HMUECKUX

IIPOLECCOB, MPOTCKAIOIUX B JHEPreTUYECKUX YCTAHOBKAX pa3IMYHOIO HA3HAYEHUSA, U OCBOCHHUE

IPOTrPaMMHBIX IPOJYKTOB, NIPEeIHA3HAYEHHBIX Ul MOJCIUPOBAHUS (PU3MUECKUX IPOLIECCOB.

33[[3‘11/1 AUCHHUIIIMHBI

- 0O3HAKOMJIEHHE C 0a30BBIMU IIpUHOHUIIaAMU U IIOAXO0JaMH K MOACTITUPOBAHUIO (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 MO,Z[CJICﬁ 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
IMpOoHECCOB, MPOTECKAINNX B SQHEPICTUUCCKUX YCTaHOBKAX.

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

[1K-2 CriocobGeH npruMeHSTh
UH(POPMALOHHBIE
TEXHOJIOTUH Ha BCEX
CTaUSAX )KM3HEHHOIO LIUKJIa
HAYKOEMKOU MPOIYKIINH

W -1nk-2 [IpoBoauT HayuHbIe
MCCJICIOBAHUS C IPUMEHEHUEM
METOJIOB MaTEMaTU4YEeCKOTO U
($U3UYECKOr0 MOJEIMPOBAHNUS,
oOpabaThIBacT 1
UHTEPIPETUPYET MOTYUCHHBIC
pe3ynbTaThl

3HATh!
- METO/Ibl YIPOILEHUS PaCUETHBIX
MOJIEJIEN, UCITONIB3YEMBIX IIPU
MOJICJIMPOBAHUH ITPOLIECCOB
ruapora3oanHaMuKy, IIpOTCKAOIUX B
HHEPreTUYECKUX YCTaHOBKAX;

- MCTOJbI YIIPOIICHUA paCYCTHBIX
MOJIEJIEH, UCIIOJIb3YEMBIX IPU
MOJIEJINPOBAHUH ITPOLECCOB TEIIOOOMEHA,
IIPOTEKAIOIINX B SHEPTETUYECKUX
yYCTaHOBKaX.

YMETB:
- UCTO0JIb30BaTh HHPOPMALIMOHHBIE

TEXHOJIOTHH, TPUMCHACMBIC JJIA
MOZACIIMPOBAHUSA TPOLIECCOB TeII000MeHa
B DHCPICTHYCCKUX YCTAHOBKAX;

- UCIIOJIb30BAaTh I/IHCI)OpMaI_II/IOHHHe
TEXHOJIOTHH, TPUMCHACMBIC JJIA
MOZACIINPOBAHUA TPOLIECCOB
ruapora3oaMHaMHuKU B DOHCPICTUYCCKUX
YCTaHOBKax.

[1K-2 CniocobeH npuMeHsTh
nH(pOpMallMOHHbIE
TEXHOJIOTUH Ha BCEX
CTaUsIX KU3HEHHOTO IIUKJIa
HAYKOEMKOW MPOAYKIHH

NJ-2nk-2 Pa3pabatbiBaet
MPOEKTHO-KOHCTPYKTOPCKHUE U
TEXHOJIOTUYECKUE PEIIEHUS C
NPUMEHEHHEM COBPEMEHHBIX
CPEICTB KOMITbIOTEPHOTO
MOJICITMPOBAHUS

3HATK:
- METO/Ibl YUCIICHHOTO MOJIETMPOBAHUS
MPOIIECCOB TEINTIOOOMEHA, TPOTEKAIOIINX B
SHEPreTUYECKUX YCTAHOBKAX;

- METOJIbI YUCIICHHOTO MOJICITUPOBAHUS
MPOLIECCOB TUAPOra30AMHAMUKH,
MPOTEKAIOMINUX B YHEPTETUUYECKHUX
YCTaHOBKaX.

YMETh:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yabTATHI 00yYeHHUsI

- IPUMEHATH METOAbI YUCIICHHOI'O
MOACIIMPOBAHUA TPOLCCCOB TEII000MeHa
IIpU IMIPOCKTUPOBAHNU SHEPICTUUCCKUX
YCTaHOBOK;

- IPUMEHATH METOAbI YUCIICHHOI'O
MOACIINPOBAHUA TPOLIECCCOB
ruapora3ogJuHaMuKu IIpru
MMPOCKTUPOBAHNU SHECPTCTUUCCKHUX
YCTaHOBOK.

PIIK-1 Cnocoben
PUMEHSTh
uH(GOpPMaIMOHHBIE
TEXHOJIOTHH IS
IIPOBEJICHUS MCCIICI0BAHUI
B IpOoeCCHOHATIBHOMN
JIEATEILHOCTH

W -1pnx-1 JlemoHCTpHpYeT
3HaHUe WH(POPMAIMOHHBIX
TEXHOJIOTUH, UCTIOJIb3YEMBIX B
poQeCCHOHAIBHON
JeATEIILHOCTH

3HATh:
- METO/Ibl YIPOILEHUS PaCUETHBIX
MOJEJIEH, UCITONIB3YEMBIX IIPU
MOJICJIMPOBAHUH ITPOLIECCOB TOPEHMS,
MPOTCKAIOMIUX B SHCPICTHICCKUX
yCTaHOBKaXx.

YMETB!
- UCTIOJIH30BaTh MHPOPMALIMOHHBIE
TEXHOJIOTUH, IPUMEHSEMBbIE JIs
MOJIETMPOBAHUS IPOLIECCOB TOPEHMUSI B
HHEPreTUYECKUX YCTaHOBKAX.

PIIK-1 Croco6en
PUMCHSITh
uH(GOpPMaIMOHHBIE
TEXHOJIOTHH JIJIsI
MPOBEJICHUS HCCIEA0BaHUN
B Mpo¢eCCHOHATBHOU
JIeITeIIbHOCTH

N -2prik-1 [IpoBoauT
HCCIICAOBAHUS C
HCITOJIb30BaHUEM
MH(OPMaLIMOHHBIX
TEXHOJIOTUH

3HATh:
- METO/Ibl YUCIIEHHOTO MOJICTTUPOBAHUS
MIPOLIECCOB TOPEHMUSI, MPOTEKAIOIINX B
SHEPreTUYECKUX YCTAaHOBKAX.

YMETh:

- IPUMEHSTH METO/Ibl YUCIEHHOTO
MOJIEJIMPOBAHUS IIPOLECCOB FOPEHUS TIPU
MIPOEKTUPOBAHUU SHEPTETHUECKUX
YCTaHOBOK.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATBbHOW —00pa3oBaTelnbHON Iporpamme
Haykoemkue TtexHOMOTMM M YyOpaBlieHWE WHHOBalUsAMU B TemnosHepretuke (manee — OIIOID),
HarnpasieHus noarotoBku 13.04.01 TemnosHepreTHka U TEIUIOTEXHHKA, YPOBEHb 00pa30BaHMsI: BhICIIEe

o0pasoBaHHe - MarucTparypa.

BbazupyeTtcs Ha ypoBHE BhICIIEro oOpa3oBanus (OakaiaBpuar, CIIeIUaTUTET).

Pe3ynbrarel 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IPU BBITTOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHON pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHIUIUTMHBI COCTaBisieT 12 3aueTHhIX eauHull, 432 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 /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teoperuueckue OCHOBBI 37 1 14 - 8 - - - - - 15 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MOJICTTUPOBAHHMS W3yyenue matepuana 1o pasaeny
MPOIIECCOB "TeopeTudeckue OCHOBBI MOJICINPOBAHUSA
THAPOTa30IMHAMUKH B MPOLIECCOB I'MPOTa30MHAMUKH B
SHEPreTUYECKUX 9HEpPreTUUECKUX YCTaHOBKAX'" MOArOTOBKA K
yCTaHOBKax BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
11 OcCHOBHEIE 18 7 - 4 - - - - - 7 - 3aHATUAX
XapaKTEePUCTHKU Camocmoamenvhoe usyuenue
THAPOTa30ANHAMHYECK meopemuyueckozo mamepuana: Vzyaenne
UX TPOIIECCOB B JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
3JIEMEHTax "TeopeTnyeckre OCHOBBI MOJICINPOBAHUS
SHEPreTHIECKUX MIPOLIECCOB I'MIPOTa30MHAMUKH B
YCTaHOBOK 9HEPreTUUECKUX yCTaHOBKAX"
1.2 | TeopeTndyeckue OCHOBBI 19 7 - 4 - - - - - 8 - H3yuenue mamepuanos 1umepamypHylx
JIAMUHAPHBIX U UCIMOYHUKOG:
TypOyJIEHTHBIX [1], 17-36, 52-68, 300-351
TEYCHUI
2 YucneHHoe 89 18 - 24 - - - - - 47 - Camocmoamenvroe usyuenue
MOJIETUPOBaHHUE meopemuuecko2o mamepuana: VIsyaenue
HPOLECCOB JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
THJPOTa30AMHAMUKH B "UncneHHOE MO/ICINPOBAaHNE POLIECCOB
9HEPreTHIECKUX THAPOTa30IMHAMHUKH B 3HEPT€THUECKUX
YCTaHOBKAX ycTaHoBKax"
2.1 Metoast 42 9 - 12 - - - - - 21 - Ilo020mogka K npakmuueckum 3auAmMuam:
MOJIETTMPOBAHHMS N3zyyenne marepuaina no pazaeny "HucieHHoe
THAPOTa30inHAMHYECK MO/JIETIMPOBAHNE MTPOIIECCOB
MX TPOLIECCOB THPOTra30IMHAMHUKH B SHEPTeTHUECKUX
2.2 | AnropuT™m mpoBeaeHUsS 47 9 - 12 - - - - - 26 - ycTaHOBKax" IMOJTOTOBKA K BHIIOJIHECHHIO
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MOJICITUPOBAHUS
THAPOra30ANHAMHYECK
UX HPOIIECCOB,
OCHOBHBIC JTAIIbI

3a/laHui Ha MPaKTUYECKUX 3aHATUAX
Iloozomoeka K mekywiemy KOHMPOJIo:
[ToBTOpEHUE MaTepHaa mo pasaeny
"YucieHHOE MOZIETHPOBAHUE TIPOLIECCOB
THIPOTA30INHAMHUKH B YHEPTETHUECKUX
ycraHoBKax"

H3yuenue mamepuanos 1umepamypHulx
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 27 8 8 - 11 - Camocmosamenvnoe usyuenue
MOJICTTUPOBAHHMS meopemuueckozo mamepuana: N3ydenne
MPOLIECCOB JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
TerIoo0MeHa B "TeopeTudeckue OCHOBBI MOJICINPOBAHUSA
SHEPreTUIECKUX MIPOLIECCOB TEIIIOOOMEHA B SHEPTeTHYECKUX
YCTaHOBKax ycTaHoBKax"
3.1 | Teoperudyeckne OCHOBBI 9 2 3 - 4 - Ilodzomoexa kK npaKmuuyecKkum 3aHAMUAM:
MOJIETTMPOBAHHS W3y4yenne marepuana 1o pasaeny
MPOLIECCOB "TeopeTnueckre OCHOBBI MOJIEINPOBAHUS
TEIJIONPOBOAHOCTH MPOLIECCOB TEIJIOOOMEHA B SHEPreTHYECKUX
3.2 | Teoperudeckue OCHOBBI 11 4 3 - 4 - ycTaHOBKax" MOJATOTOBKA K BHIOJIHCHHIO
MO/JICITUPOBAHHUS 3aJlaHui Ha NPaKTHYECKUX 3aHATHIX
MPOLIECCOB KOHBEKIIUH Ilo020mogKa K mekyuiemy KOHmMpoiio:
3.3 | Teoperuyeckue OCHOBBI 7 2 2 - 3 - IloBTOpenue MaTepuaa 1o pasjeiny
MOJIETUPOBAHHS "TeopeTudeckre OCHOBBI MOJIEIMPOBAHUS
JTyYHCTOTO MIPOLIECCOB TEIJIOOOMEHA B SHEPTeTHIECKUX
TerI000MeHa ycTaHOBKax"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[3], 5-15, 71-105, 106-148
4 Yucnennoe 81 24 24 - 33 - Camocmoamensnoe uzyuenue
MO/JIETTMPOBaHNE meopemuueckozo mamepuana: VIsyaenue
MPOLIECCOB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TeII000MeHa B "YucieHHOe MOJETHPOBAHNE IPOLIECCOB
SHEPreTUYECKUX TEIUI000MEHA B SHEPTeTHYECKUX YCTaHOBKax"
yCcTaHOBKax Iodzomoeka kK meKyuiemy KOHmpouo:
4.1 YucaeHHOe 27 8 8 - 11 - IToBTOpEHHE MaTepHaa 1Mo pa3aeiy
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MO/JIETTMPOBAHNE "YucaeHHOe MOJISTMPOBAHKE TIPOLIECCOB
MPOLIECCOB TEII000MEHa B DHEPTeTHUECKUX yCTAHOBKAX "
TEIJIONPOBOAHOCTH H3yuenue mamepuanog 1umepamypnoix
4.2 YucnenHoe 27 8 8 - 11 - UCHOYHUKOB:
MOJICITNPOBAHHUE [4], 397-412, 421-427
IPOLECCOB KOHBEKIIUH
4.3 UYncneHnoe 27 8 8 - 11 -
MOZEIUPOBAHUE
MPOLIECCOB JTYYUCTOTO
Tem1000MeHa
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemectp 144.0 32 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 32 0.5 775
5 Teopernueckre 0OCHOBBI 26 8 8 - 10 - Camocmosamenvnoe usyuenue
MOJICTTUPOBAHHMS meopemuueckozo mamepuana: Visyaenue
MPOLIECCOB FOPEHHS B JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
SHEPreTUYECKUX "TeopeTndyeckre OCHOBBI MOJICTMPOBAHUS
yCTaHOBKax MPOLIECCOB TOPEHHS B SHEPTETHYECKUX
5.1 OcCHOBHEIE 13 4 4 - 5 - ycTaHOBKax"
XapaKTePUCTUKH Iloo20moeka K npaKmuyecKuUM 3auamuam:
NPOLIECCOB TOPEHUS B H3ydeHne maTepuaa 1o pasjieiy
JJIeMEHTax "TeopeTHyecKre OCHOBBI MOJICTUPOBAHHUS
9HEPTEeTHYECKOTO MIPOLIECCOB TOPEHHS B SHEPTETHIECKUX
o0opymoBaHUs ycTaHOBKax" MOJATOTOBKA K BHIMOJIHEHHIO
5.2 OCHOBEBI TEOpUH 13 4 4 - 5 - 3a7laHUi Ha NPaKTUYECKUX 3aHATUIX
ropeHus Ilodz0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"TeopeTndeckue OCHOBBI MOJICINPOBAHHSA
MPOLIECCOB FOPEHHS B SHEPTETHIECKUX
ycTaHoBKax"
H3yuenue mamepuanos numepamypHsix
UCIOYHUKOB:
[5], 135-177
6 Yucnennoe 82 8 24 - 50 - Ilodz0mogKa K meKyuiemy KOHmpoiio:
MO/JIETTMPOBaHNE [ToBTOpEHNEe MaTepuaa Mo paszaery
IIPOLIECCOB I'OPEHUS B "YucneHHOe MOAEIHPOBAHUE IPOLIECCOB
SHEPreTUIECKUX TOpEHHs B SHEPreTHIECKUX yCTaHOBKaxX"
yCcTaHOBKax Camocmoamensnoe uzyuenue
6.1 Mo enupoBaHust 32 4 8 - 20 - meopemuyuecko2o mamepuana: Visydaenue
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IMPpOHUECCOB TOPCHUA KaK
cocCTaBHasdA 4acCThb

JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
"UucneHHOe MOIETUPOBAHUE MPOIIECCOB

MIPOEKTUPOBAHHUS TOpPEHUS B SHEPTETUUECKUX YCTaHOBKax"
6.2 OCHOBBI 25 2 - 8 - 15 - Ilo0z0mo6Ka K npaKmuuecKum 3aHaAmusm:
MaTeMaTHYECKOTO W3zy4yenne marepuana mo paszgeny "HucienHoe
MOJEIUPOBAHUS MOJEIUPOBAaHUE MPOLIECCOB TOPEHUS B
IIPOLIECCOB FOPEHUS SHEPreTHYECKUX YCTAaHOBKAX'" MOATOTOBKA K
6.3 OCHOBHBIE 3TaITbl 25 2 - 8 - 15 - BBINIOJTHEHUIO 33JaHUM Ha IPAKTUUECKUX
KOMIIBIOTEPHOT O 3aHATHUAX
MOJEITUPOBAHUE H3yuenue mamepuanog 1umepamypHslx
MIPOLIECCOB FOPEHUS UCHIOYHUKOG:
[6], 71-87,171-218
DKk3aMeH 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
UTOro 432.0 - 80 - 96 4 - 1.3 250.7

Ipumeuanue: Jlex — nexuuu; JIab — madoparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU O KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aenam
muctumuinael, CP — camocrositennbHas padota 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 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. AJIFOpI/ITM IMPOBCACHUA MOACIIMPOBAHUSA TUAPOTa30JJUHAMUYCCKUX ITPOLECCOB, OCHOBHBIC
JTallbl

AJIFOpI/ITM IMPOBCACHUA BHUPTYAJIbHBIX OKCIICPHUMCHTOB. OcHOBHBIC IMPUHOUIIBI  CO3JaHHA
TPEXMCPHBIX MoAeen HpOTO‘lHOfI JaCTHU HCCICAYCMBIX 00BEKTOB. AJ'IFOpPITM MMOCTPOCHUA
pvaGTHOﬁ CCTKU JJIA UCCIICAOBAHWA NPOUCCCOB rHAPOra3oAnHaMUuKH. Bugwr PaCUYCTHBIX CETOK IJId
HUCCICO0OBaHUA nmponeccoB rnapora3oAnHaMHuKu. YcaoBus IIPOBCACHUA BUPTYAJIBHOT'O
SKCIICPUMCHTA II0 HCCICAOBAHHIO IIPOLECCOB THAPOra3oarHaMUKH. HaCTpOﬁKa pemarcisa i
MMPOBEACHUA YHCICHHOTO MOACIIUPOBAaHUS ITPOLECCOB T'MAPOTra30oAMHAMUKH.

3. Teopemuueckue 0CHOB8bL MO@@JZMDOGGHM}Z npouyeccos menioodMena 6 IHeEpcemMuU4YeCKux
YCMAHOBKAX

3.1. TeopeTnueckue OCHOBBI MOJIEIMPOBAHUS IPOLIECCOB TEIIONPOBOAHOCTU

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

3.2. TeopeTnveckre OCHOBBI MOJICTTHPOBAHUS TPOIIECCOB KOHBEKIIHH

OCHOBHbIE TIOHSITUS, THUIOTE3bl M YpPaBHEHHMs, MWCIOJb3yEeMble TP pEIICHUHM 3ajad
KOHBEKTHBHOTO TEIJIOOOMEHa. AHAJIMTHYECKOE pelleHHEe 3a7ad KOHBEKTHMBHOTO TETIOOOMEHaA.
YucneHHoe pelieHne 3a1a4 KOHBEKTUBHOTO TEINIO0OMEHa.

3.3. TeopeTnueckre OCHOBBI MOJEIUPOBAHHUS TyYUCTOTO TEIII00OMEHa

OcHOBHBIE NOHATHS, TUIIOTE3bl U YPAaBHEHUS, UCIOJb3YEMBIE NPU PEIIEHUH 334ad JyYUCTOIO
TEIIO00OMEHA. AHAJIUTUYECKOE DPELICHHE 337ay JIy4yHCTOro TeIuiooOMeHa. UMcIeHHoe pelleHue
3a]a4 JIy4uCTOr0 TermI000MeHa.



4. HYucnennoe ManﬂuDOGCZHue npouyeccos menjioooMena 8 IHepcemu4eCKux yCmaHoeKax

4.1. YucnenHoe MOAENMPOBAaHKE IPOILECCOB TEIIOMPOBOAHOCTH

[logxoapl K  TOCTPOCHHIO  pacuyeTHOM CETKM MpPU  MOJACIHUPOBAHUU  IPOILIECCOB
TerionpoBogHocTH. CriocoObl 3amanus (U3MYECKUX, T'PAaHUYHBIX M HAYaJbHBIX YCIOBUU MpH
MOJICTTMPOBAHUHU TIPOIECCOB TEIUIOMPOBOAHOCTH. ABTOMATH3MPOBAHHBIE MOJIXOIbI K 00paboTKe
pPe3yJIbTaTOB MOJEIMPOBAHUS TPOLIECCOB TEIJIONPOBOTHOCTH.

4.2. YucieHHOE MOJEIMPOBAHNE IIPOLIECCOB KOHBEKIUHU

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

4.3. HucneHHoe MOJEIMPOBAaHNE MTPOIIECCOB TYYHUCTOTO TEIII000MEHa

[Togxoapl K TMOCTPOCHHIO PACUETHOM CETKM TPH MOJEIUPOBAHUH IPOIECCOB JIYYUCTOTO
teruiooOMena. CrocoObl  3amaHus (U3MYECKUX, TPAaHUYHBIX W HAYadbHBIX YCIOBHHM MpHU
MOJICIMPOBAHUU TPOLIECCOB JIYYUCTOTO TEIIOOOMEHAa. ABTOMATU3UPOBAHHBIE TMOAXOABI K
00paboTKe pe3yabTaTOB MOAETUPOBAHUS IPOIECCOB JTYYHUCTOrO TEIIOOOMEHA.

5. Teopemuueckue 0CHOBbL MOOéﬂMDOGCZHM}Z npoyeccos 2Operusl 86 IHepeemudecCKux yCnaHoeKax

5.1. OCHOBHBIE XapaKTEPUCTUKHU MPOIIECCOB TOPCHHUS B JIEMEHTaX SHEPTeTUUYECKOTO
000py1I0BaHUS

Ponb ropenus B texnuke. OpraHuzanus padouero mporecca kamep cropanus. ToruBa uis
Fa3OTyp6I/IHHI)IX YCTaAaHOBOK U UX OCHOBHBIC XapaKTCPUCTUKH.

5.2. OCHOBBI TEOPUU TOPEHHUS

[TpyHIMIIBI COCTaBIEHUS MAaTepUAIbHOIO M TEIJIOBOrO OajaHca MPOLECCOB TOPEHHUS.
Knaccugukanus mnameH. PeaknMoHHbIE MeEXaHU3Mbl M HPUHIMNBI UX ynpouieHus. OCHOBBI
XUMHYECKOTO paBHOBECUsl MpoleccoB ropeHus. CKOpOCTb XMMMUYECKON peakuuu, (opmyiia
Appennyca. CKOpoCTb paclipoCTpaHEHHS NIAMEHHU.

6. Yucnennoe Modeﬂupoeaﬁue npoyeccos 2Operus 6 IHepzcemudecKux yCnaHoeKadx

6.1. MoaenupoBaHus IpOLECCOB TOPEHUS KaK COCTaBHAsl YaCTh POEKTUPOBAHMS

VYcnoBusi mpoBeeHNs BUPTYaTbHOTO JKCIEPUMEHTA IO HCCIEAOBAHHUIO MPOIECCOB TOPEHHUS.
Hactpoiika pemarenss uisi NpPOBEIEHUS YHUCICHHOTO MOJEIUMPOBaHUs TopeHusa. BenuuuHsl,
orpezensieMble B pe3yJibTaTe YUCICHHOTO MOJIETUPOBAHUS TOPEHHUS.

6.2. OCHOBBI MaTEMATHYECKOI'0 MOJIEIMPOBAHUS IIPOLIECCOB FOPEHUS

OcHOBHBIE  TUIIBI  Mozened  ropeHuss.  OJOHOCTYyIIEHYaThle,  JBYXCTyNEHYAThlE W
MHOTOCTYIIEHYaThle pPEaKLIMOHHbIE MeXaHu3Mbl. Mojenu oO0pa3oBaHUS BpPEIHBIX BEIIECTB.
I IpuHIUITBEI peaKTOPHOTO MOAX0/A K MOJIETUPOBAHUIO TOPEHHUS.

6.3. OCcHOBHBIE ATaNbl KOMIIBIOTEPHOI'O MOJIEIMPOBAHHUE NPOLIECCOB TOPEHUS
[TocranoBka 3a1aun 1 BEIOOp 00BbeKTa MoaenupoBanus. [locTaHOBKa BHYTPEHHUX U T'PAaHUYHBIX
ycnoBuid. OOpaboTKa U aHaIU3 pe3yabTaTOB MOACITHUPOBAHMUS.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. YncrnieHHOE MOICTUPOBAHUE TEYCHHS B KOH()DY30PHOM KaHaje B IEPHOIAYHON MMOCTAaHOBKE;
2. PeaktopHoe MoenupoBaHue kKamepsl cropanusi. OlleHKa SMUCCUOHHBIX XapaKTEPUCTHK;
3. UucneHHoe MozieIMpoBaHue TeueHus B 11 dy3opHoM KaHaie;
4. YucnenHoe MOJCTMPOBAHKE TEUCHHS B COTIOBOM pelieTKe TypOOMaIINHEI,
5. UucneHHoe MO/IEIMPOBAaHNE TEUEHUS B KOH(PY30pHOM KaHaJe;
6. UucneHHOe MO/ICTTMPOBAHNE TOMOTEHHOT'O TOPEHUS B KapOBOU TpyOe ¢ MpUMEHEHHEM
MHOT'OCTaIMHHOI0 PEAKLIHOHHOIO MEXaHU3Ma;
7. Pa3zpaboTka airopuTMa aBTOMaTH4eCKON 00pabOTKH pe3ysIbTaTOB TEIJIOTHIPABINIECKUX
pacyeToB OXJIAXKJaeMbIX KaHAJIOB;
8. IIpuMeHeHue YncaeHHOro MOJIEIMPOBAHUS /JIsl pacdeTa OCHOBHBIX [1apaMETPOB
XMMHUYECKON KHHETUKU: HOPMaJIbHOW CKOPOCTH paclpoCTpaHEHMs IIJIaMEHHU, BpEMEHU
3a/1ep>KKH 3aKUTaHUs;
9. UncneHHbIi pacueT mpolecca CTallMOHAPHOM TEIIONPOBOJHOCTH JUIsl INIOCKOM IIACTHHBI
B OZJHOMEPHOM IIOCTaHOBKE;
10. BiusiHre METOAOB yIIpaBlieHHs IOTOKOM Ha CTPYKTYpY T€UYEHUS B TUIIOBBIX KaHaIax
YHEPTEeTUYECKOT0 000y IOBAHHUS;
11. Yucnennoe MoaenupoBaHue paboThl 3aBUXPUTEIIBHOTO YCTPOMCTBA U Mpoliecca
CMEIIIEHUS TOIJIMBA U OKUCIIUTES;
12. YucneHHoe MoJeIMpOBaHIE FTOMOTEHHOT'O TOPEHMSI B KapOBOI TpyOe ¢ NpUMEHEHUEM
OJIHOCTAIMHHOTO PEaKLIMOHHOI'O0 MEXAHNU3Ma,
13. [IpuMeHeHe YMCAEeHHOTO MOIETIMPOBAHUS JIJIsl pacyeTa OCHOBHBIX [1apaMETPOB
XUMHYECKON KMHETUKH: aInadaTHIeCKON TeMIIepaTypbl TOPEHUS;
14. MaTepuallbHBIN U TEIJIOBOM OasaHChI Iporiecca rOpeHHUs;
15. MopaenupoBaHue mpoIecca JyducToro Terio00MeHa;
16. MonenupoBaHue Ipolrecca CTalMOHAPHOM TEIUIONPOBOAHOCTH IS TNIOCKOM IJIACTHHBI B
JIBYXMEPHON NIOCTaHOBKE IIPU IPAHUYHBIX YCJIOBUAX 1-ro poja,
17. Pacuer noTeph AaBICHUS B TUMOBBIX KaHaJaX YHEPTeTHUECKOro 000py10BaHUS;
18. Onpenenenue annadaTuueckoil Temnepatrypsl ropeHus. [1030HHbBIN TemoBol pacueT
KaMepbl CTOpaHus;
19. MogenupoBaHue CTallMOHAPHOTO MPOLIECCa BHIHYKIEHHOW KOHBEKIIMU B 0XJIAXK/1aEMOM
KaHaJjie MPSMOYIOJIbHOTO ITONEPEYHOr0 CEYEHUS € IaXMATHBIM ITyYKOM IITHIPHKOB B
TPEXMEPHOM CONPSIKEHHON ITOCTaHOBKE;
20. YucneHHOe MOJIEIMPOBAaHUE TEUEHUS B MIPSMON TpyOe KPyTrioro monepeyHoro ce4eHusl.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyromavuuu no paszoeaam oucyuniunsl (I°K)

1. OOcyxneHune mMaTepualioB Mo Kekcam pasnena "TeopeTHueckne OCHOBBI MOJEIMPOBAHUS
MIPOLIECCOB TMAPOra30JUHAMUKH B JHEPIreTUYECKNX YCTAaHOBKaX "

2. OO6cyxaeHue MaTepHalloB MO Kelcam pasjena "YucieHHOe MOJENHPOBAHUE MPOLIECCOB
TUAPOTra30AMHAMHUKH B SJHEPreTUYECKUX YCTaHOBKax"

3. OOcyxaeHne MaTepuanoB Mo keiicam paszzaena "TeopeTndeckre OCHOBBI MOIECTUPOBAHUS
MPOIIECCOB TEIIOOOMEHA B YHEPTeTHYECKUX YCTaHOBKax"

4. OOcyxJeHre MaTepualoB Mo Kedicam pasnena "UMciaeHHOE MOJAEIMPOBAHUE MPOIECCOB
TEII000MEHa B SHEPreTHUECKUX YCTaHOBKaX"

5. OO6cyxaeHue MaTepualoB Mo Keiicam paszena "TeopeTndeckne OCHOBBI MOIETUPOBAHUS
IIPOLIECCOB FT'OPEHHUSI B JHEPTrETUUECKNX YCTAHOBKAX "
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6. OOcyxaeHne MaTepHalloB MO Kelcam paszena "YucieHHOEe MOJENUPOBAHUE MPOLIECCOB
TOPEHUS B SHEPreTUUYECKUX YCTaHOBKax"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIE PE3YAbTAThI 00YUEHUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUINHE
(B cooTBeTCTRHE ¢ pazmenom 1) WHUKATOPOB | COOTBETCTBUM € 11.3.1)
1]2]3]4[5]6
3HaTh:
METO/Ibl YIPOIIEHUS PACUETHBIX MOJENEH, KonTtponsnas padora/KM-2. Mcnionb3oBanue
HCTIOJIL3YEMBIX [IPH MOJETHPOBAHMHI IIPOLECCOB | 1y T-lics w4 NEPUOANYHON ITOCTAHOBKH IIPU MOJEIUPOBAHUH
TUIPOra30AMHAMUKH, IPOTEKAIOLIUX B IPOLIECCOB FMAPOTra30AMHAMUKHN B KOHCTPYKTUBHBIX
YHEPreTUYECKUX YCTAHOBKAX JJIEMEHTAaX HEPreTUYECKUX YCTaHOBOK
METO/IbI YIPOIICHUSI PACUETHBIX MOJIETIEH, KonTpomnpnas padora/KM-6. [Toaxosr k pazpaboTke
HCTIOJIL3YEMBIX [PH MOJETHPOBAHMH IIPOLECCOB | 1y T-lics + 1+ pacueTHBIX MOJENEH U1 MOAEIUPOBAaHUS
TEII000MEHa, MPOTEKAOIINX B SHEPTETHUYECKUX TEMI000MEHHBIX IIPOLIECCOB B AIEMEHTAX
YCTaHOBKAxX 9HEPreTUYECKOro 000py10BaHUs
METO/BbI YUCIICHHOTO MOJEIUPOBAHUS IIPOLECCOB KonTtponsHast padora/KM-5. TeopeTrnueckue OCHOBBI
TEII000MEHa, MPOTEKAIOUINX B 3HEPreTUYECKUX V202 + YHUCJICHHOTO MO/IEJIMPOBAHNUS TETJI000MEHHBIX
YCTaHOBKAx IPOLIECCOB B 3JIEMEHTAX 3HEPI€TUYECKOTO
o0opynoBaHus
METO/IbI YUCJIIEHHOTI'O MOJIEIUPOBAHUS IIPOLIECCOB TectupoBanune/KM-4. MeToabl 4HCIEHHOTO
TUIPOra30AMHAMUKH, TPOTEKAIOIINX B N-2nk-2 + | + MOJIEIMPOBAHUS MPOLECCOB I'MAPOra30AMHAMUKH,
SHEPreTUYECKUX YCTAaHOBKAX MIPOTEKAIOIIMX B SHEPTETUYECKUX YCTaHOBKAX
METO/BI YIPOUIEHUS PACUETHBIX MOJIEIIEH, Tectupoanune/KM-9. IIponeccsl ropenus B
HCTIONB3YEMBIX MIPH MOJICTMPOBAHUH TPOLECCOB | 11 T-lpca + 9HEPreTUYECKUX YCTaHOBKAxX
TOPEHMS, TPOTEKAIOIINX B SHEPTETUYECKUX
YCTaHOBKAax
METO/IbI YUCJIIEHHOTI'O MOJIEIUPOBAHUS IIPOLIECCOB TectupoBanune/KM-11. MeTo/1bl UNCIEHHOTO
TOPEHMSI, IPOTEKAIOIINX B SHEPTETUUECKUX N-2pnx-1 + | + | MOJeIMpOBaHMS IPOLIECCOB TOPEHNUS B YHEPIrETUUECKUX
YCTaHOBKAax yCTaHOBKAx
YMerb:
MCIO0JIb30BaTh NH(POPMAIIMOHHBIE TEXHOJIOTHH, KonTponbnas pabora/KM-1. Pacder noteps gaBieHus
IIPUMEHSIEMBIE JIJIS1 MOJEIMPOBAHUS POLIECCOB NA-1nk-2 + B THIOBBIX KaHaJlaX YHEPreTHYeCKoro 000pyJ0BaHUs
THIPOTa30AMHAMUKH B SHEPreTUYECKUX
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YCTAHOBKaAax

HCIIOJIB30BaTh I/IH(bOpMaI_H/IOHHBIe TCXHOJIOTHH,
IMIPUMEHACMBIC I MOACIUPOBaHUA IIPOLIECCOB

KonTtponsnas padora/KM-7. Uucnennoe
MO/ICJIUPOBAHKE TEIIOTUAPABINYECKHUX IIPOLIECCOB B

TEII000OMEHA B SHEPreTHUECKUX YCTAaHOBKAX WLk KOHCTPYKTUBHBIX 3JIEMEHTAX 3HEPreTUUECKUX
YCTaHOBOK

MIPUMEHATHh METO/Ibl YNCIICHHOTO KonTponpnas pabora/KM-3. Yucnernnoe

MOZICIIMPOBAHHS IPOLIECCOB IMAPOTA3OMHAMHKH | 1 -2 MOJIeTUPOBaHHE MPOILIECCOB THAPOra30IMHAMUKU TIPU

IIPU IPOEKTUPOBAHUH SHEPTrETUUECKUX IIPOEKTUPOBAHUM SHEPIETUUECKUX YCTAHOBOK

YCTaHOBOK

MIPUMEHATh METO/IbI YNCIICHHOTO KonTponsHas padora/KM-8. Ananm3

MOJIETTUPOBAHUS IPOIECCOB TEII00OMEHa TpH N-2nk-2 TEIUIOTHIPABIMYECKUX MPOILIECCOB B KOHCTPYKTHUBHBIX

IIPOEKTUPOBAHUM SHEPTrEeTHUECKUX YCTAHOBOK 2JIEMEHTAaX HEPreTUYECKUX YCTaHOBOK

HCI0JIb30BaTh NH(POPMAILIMOHHbBIE TEXHOJIOTUH, KonTtponsnas padora/KM-10. [TocraHOBKa rpaHUYHBIX

MPUMEHSIEMbIE 11 MOJICITMPOBAHUS MPOLIECCOB N-1pnk-1 YCIIOBUH MPU MOJICTUPOBAHIUH TOMOT€HHOT'O TOPEHUS

TOPEHMSI B SHEPTeTUYECKUX YCTaHOBKAX

MPUMEHSTh METO/Ibl YUCIICHHOTO Konrponbnas padota/KM-12. Yucnennoe

MO/IETTMPOBAHUS IPOLIECCOB FOPEHUS IpU N-2pnx-1 MOJIETMPOBaHUE MPOLIECCOB TOPEHUS IIPU

IMMPOCKTUPOBAHNHN SHECPICTUICCKNX YCTAHOBOK

IMPOCKTUPOBAHNU SHECPTCTUUCCKUX YCTAHOBOK
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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

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KM-2. Ucnonb30BaHue MEepUOIUYHON NOCTAHOBKHU IIPU MOJICITUPOBAHUH MTPOIIECCOB
TUAPOTa30MHAMUKHN B KOHCTPYKTHUBHBIX 3JIEMEHTaX SHEPTeTUUECKUX YCTaHOBOK
(KontpomnwsHas pabota)
2. KM-3. YucieHHoe MOACIMPOBaHUE MPOLECCOB THIPOTa30JMHAMUKH MPU MPOESKTUPOBAHUU
sHepreTuueckux ycranoBok (KonTposibnas padbora)

dopma peanuzauuu: ITucbmenHas padora
1. KM-1. Pacuer notepp AaBiieHUs] B TUIIOBBIX KaHAJIaX SHEPreTUYECKOro 000py10BaHus
(KonTpoawsHas pabora)
2. KM-4. MeTo/1bl YUCIIEHHOTO MOJEINPOBAHMSI IPOLIECCOB TUAPOTa30JMHAMUKH,
IPOTEKAIIUX B SHepreTuueckux ycraHoskax (TectupoBanue)

2 cemecTp

Dopma peanuzanuu: KoMneloTepHoe 3a/1aHue
1. KM-5. TeopeTtndeckre OCHOBBI YHCIEHHOTO MOJIEIIMPOBAHMS TEIUIOOOMEHHBIX IPOLIECCOB B
3JIeMeHTax 3Heprerudeckoro obopynosanus (KontponbHas pabota)
2. KM-6. [Togxomp! K pa3pab0TKe pacueTHBIX MOJIEIICH I MOJICTUPOBAHUS TETUIOOOMEHHBIX
IPOLIECCOB B AJIEMEHTAX 3HepreTuyeckoro odopynosanus (KonrponbsHas padora)
3. KM-7. YucneHHoe MOJeIUpOBaHKUE TEIUIOTHAPABIMUECKUX MPOIECCOB B KOHCTPYKTUBHBIX
3JIEMEHTaxX dHepreTudeckux ycTraHoBok (KoHTponbHas pabora)
4. KM-8. AHanu3 TerioruipaBiInyecKux MpoieccoB B KOHCTPYKTUBHBIX dJIEMEHTaX
sHepreTudeckux ycraHoBok (KoHTponbHas paboTa)

3 cemecTp

Dopma peanmzanun: [TncbMennas pabora
1. KM-10. ITocTaHOBKa TpaHUYHBIX YCIOBUN MPU MOAETUPOBAHUN TOMOT'€HHOTO FTOPEHHUS
(KontponpHas pabota)
2. KM-11. MeTtoibl YMCIEHHOTO MOJETMPOBAHHUS IPOLIECCOB FOPEHUS B JHEPTeTHUECKUX
ycraHoBkax (TectupoBanue)
3. KM-12. YncneHHOe MO/IEIMPOBAHNE MPOLIECCOB TOPEHHUS IIPU MPOESKTUPOBAHUH
sHepreTuyeckux yctaHoBok (KonTponbHas pabota)
4. KM-9. Ilpoueccsl ropeHus B dHepreTudeckux ycranoBkax (TectupoBanue)

bannpHO-peNTHHIOBask CTPYKTYypa AUCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.

4.2 Ilpome:kyTO4YHAs aTTECTALUSA 110 AUCHUILIMHE

3auem ¢ oyenxoui (Cemecmp Nel)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha 0OCHOBaHMM 3a4€THOW U SK3aMEHAIIMOHHOM COCTABJISIOIINX

Oxzamen (Cemecmp Ne2)
OneHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynearoB HUY «MOW» Ha 0CHOBaHUU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABIISIIOLINX
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Orzamen (Cemecmp Ne3)
OueHka ompenensieTcss B COOTBETCTBUU ¢ [lomoxkeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocCHOBaHUU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABIISIIOLIUX

B JUIIJIIOM BBICTABJISICTCA OLICHKA 3a 3 CEMECTD.

I[pumeuyanue: ONieHOYHBIC MAaTEPUANTBI IO JUCIUILIMHE TPUBEICHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. 3apsukun, A. E. Mexannka HeC)KMMAEMbIX U C)KMMAEMBIX XKHUJIKOCTEH : y4eOHUK ISl By30B T10
HarpaBjeHuo "DHepreTudeckoe MamuHocTpoeHune" u "TermnosHepreTuka u Ternorexuuka" / A. E.
3apsakuH . — M. : I3parensckuit jom MOU, 2014 . — 590 c. - ISBN 978-5-383-00903-1 .;

2. ITaBnoBckuii B. A., Hukymenko /1. B.- "BeiuncnurenbHas rupoauHamMuka. TeopeTudeckue
ocHOBBI", (2-¢ u3m., crep.), M3natensctBo: "Jlans", Cankt-IletepOypr, 2021 - (368 ¢.)
https://e.lanbook.com/book/154392;

3. Heprorun B. B., Bacunbes B. ®@., Yasmesa B. M.- "Temnomaccooomen", (3-e usa., crep.),
UznatensctBo: "Jlans", Cankt-IletepOypr, 2020 - (240 c.)

https://e.lanbook.com/book/145855;

4. Hupensman H. M.- "Teopus v npUKIaIHBIE 33]]a4K TeIIOMacconepenoca', (2-¢ u3., ucmp.),
W3narensctBo: "Jlanp", Cankr-Ilerepoypr, 2019 - (504 c.)

https://e.lanbook.com/book/119624;

5. Kynarun B. B., Ky3smuueB B. C.- "Ocnosl Teopuu ['T/]. Pabounii mpouecc u
tepmorazoauHamudeckuit ananus" K. 1, (5-e uza., ucnp.), U3parensctBo: "MammHocTpoeHHE",
Mockaa, 2020 - (336 ¢.)

https://e.lanbook.com/book/151080;

6. 'openue u TeyeHne B arperarax SHEProycTaHoBOK: MoenupoBaHue, SHEpreTHKa, sKosorus / B.
I'. Kprokos, u nip. ; Pen. B. E. Anemacos . — M. : fnyc, 1997 . —304 c. - ISBN 5-88929-015-5 ..

5.2 JIuueH3noHHOE U CBOOOIHO pacpoCcTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;

2. Windows / Oniepanrionnast cucrema cemeiictsa Linux;

3. Ansys / CAE Fidesys;

4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypcsl, BKJIIOYas NpodeccuoHATbHbIE 0a3bl JIaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za mannbIx Scopus - http://www.scopus.com

6. HanmoHaibHas 3j1eKTpOHHas 6udmoreka - https://rusneb.ru/

7. 93BC "KoncyasTant crygenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. IMopTan oTKPHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COIUAIBHOM 3aUTHI PD -
https://rosmintrud.ru/opendata
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11. ba3a oTKPBITBHIX JaHHBIX NPO(eCCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOTO pa3BuTus P@ -

http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBbIX PochuumonunTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbITas 0a3a naHHbIX '"'Polpred.com O630p CMU" -

https://www.polpred.com

15. HanmoHanbHBI# mOpTaJ OHJIaiH 00yuenus «OTKpbITOE 00pa3oBanuey - https://openedu.ru
16. OTkpbiTasi yHuBepcuTeTcKas nHpopmauunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

17. OdpunuanbHbliii caiT MUHHCTEPCTBA HAYKHU U BbIciIero oopasoBanusi Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru
18. ®enepaibHblii moptai '"Poccuiickoe oopazoanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaUMCHOBaHHE
Y4eOHble ayIUTOPUH AJIs 111-206, CTOJI TIPENOIaBaTElIsl, CTOJI KOMITBIOTEPHBIH,
MIPOBEACHUS JICKIIUOHHBIX JlexunoHHas BelIaJIKa JUIst OACKIbI, TyMOa,
3aHATUN U TEKYILETO ayAUTOpHUs MYJIbTUMEIMMHBIA TPOEKTOP, YKa3Ka JIa3epHas,
KOHTPOJIA JIOCKa MapKepHas IepeiBUkKHas1, KOJIOHKH,
KOHJIULIUOHEP, UHCTPYMEHTHI JIJIs
NPAKTUYECKHUX 3aHITUI
Y4eOHble ayIUTOPUH AJIs 111-205, CTOJI TIPENOIaBaTEIs, CTOJI KOMITBIOTEPHBIH,
[IPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUUHBII IPOEKTOP, TOCKA
MPAaKTUYECKUX 3aHATHUH, KJ1acc MapKepHas epeABUAKHAas1, KOJIOHKH,
KP u KII KOHJTUIIUOHED, HAOOPHI AEMOHCTPAIIMOHHOTO
000pyOBaHUs, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHITUI
VY4eOHble ayAUTOPUH IS [1-205, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBIN IPOEKTOP, TOCKA
MIPOMEKYTOUHOMN KJ1acc MapKepHas epeABUAKHas1, KOJIOHKH,
aTTecTalu KOHJIUIIUOHED, HAOOPHI JEMOHCTPAIIMOHHOTO
000pyoBaHus, THCTPYMEHTHI JIJIs
MPAaKTUYECKUX 3aHITUI
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI INCbMEHHBIN,
CaMOCTOSITENIbHOM pabOThI JlekumonHast BEIIAJIKA ISl OJICKIbl, KOMIIBIOTEPHAS CETh C
ayIUTOpUs BBIX0JIOM B IHTE€pHET, KOMIIBIOTEP
TIEPCOHAIbHBIN, TPUHTEP, KOHTUITUOHED
[Tomemenus aiis [11-206, CTOJI IIPENO0/IaBaTelis, CTOJI KOMIIbIOTEPHBIH,
KOHCYJbTHPOBaHUSA JlekumonHast BelIaJIKa JUIsl OAEKbl, TyMOa,
ayIUTOpUs MYJIbTUMEAUNHBIN POEKTOP, YKa3Ka Ja3epHas,

JIOCKa MapKepHas IepeiBUkKHAas, KOJIOHKH,
KOHJIULIUOHEDP, UHCTPYMEHTBI [
MIPAKTUYECKUX 3aHATUN

ITomemenus s
XpaHeHus: 000py10BaHuUs
1 y4eOHOT0 MHBEHTaps

11-107/2, Cknan
yueOHOT0
unBeHTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[GJ'II/IpOBaHHe IMpOoHCCCOB SHCPICTUICCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 KM-1. Pacuer nmoTeph 1aBieHUs B THIIOBBIX KaHAJaX YHEPIEeTHYECKOTO 000PYI0BaHUS
(KontpomnwsHas pabota)

KM-2 KM-2. Ucnoas30BaHKe MEPUOANIHON TOCTAHOBKHU MTPU MOJICITUPOBAHUH TTPOIIECCOB
TUAPOra30AMHAMUKH B KOHCTPYKTUBHBIX AJIEMEHTaX dHEpPreTuueckux ycraHoBoK (KoHTponapHas
pabora)

KM-3 KM-3. UncnenHoe MOIeTMPOBAaHUE MPOLIECCOB THAPOTA30AMHAMUKH ITPH MPOSKTUPOBAHUN
sHepreTHdeckux ycraHoBok (KonTposbHas pabota)

KM-4 KM-4. MeTtoasl YUCICHHOTO MOJICIUPOBAHMS MPOIECCOB THAPOTa30IMHAMHUKHU, TPOTEKAIOIIUX B
JHEpreTUYecKux ycraHoBkax (TecTupoBaHue)

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

Nunexc KM- | KM- | KM- | KM-
Homep Pasnen nucHMIINHBL KM: L 2 3 4
pasjena Henens 4 6 8 12
KM:
1 TeopeTrnueckre OCHOBBI MOJICTUPOBAHUS ITPOILIECCOB
TUIPOTA30JMHAMHUKH B SHEPTETUICCKUX YCTAHOBKAX
11 OcHOBHBIE XapaKTEPUCTUKH TUAPOTA30JTHAMHYECKUX + N + N
MIPOIIECCOB B AJIEMEHTAX SHEPTETUICCKUX YCTAHOBOK
19 TeOpeTI:ILIeCKI/Ie OCHOBBI TAMUHAPHBIX U TYPOYIEHTHBIX + + + +
TeYEHNN
5 YucneHHOe MOJIETHPOBAHUE MPOIIECCOB THAPOTra30InHAMUKU
B DHEPIeTHYECKUX YCTAaHOBKAX
21 MeTo/1bI MOACTUPOBAHUS THAPOTA30 IMHAMHYECKUX + + +
MPOIIECCOB
29 ANTOPHUTM TIPOBEICHUS MOJICIIUPOBAHHUS + + +
TUAPOTa30JMHAMUYECKUX MPOIIECCOB, OCHOBHBIE ATAIIbI
Bec KM, %: | 15 30 45 10

2 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-5 KM-5. Teopetuueckrne OCHOBbI YUCIEHHOTO MOJEIUPOBAHMSI TEMJIO0OMEHHBIX MTPOLIECCOB B
3lIEMEHTax sHepreTudyeckoro obopynosanus (Konrpoabnas padora)

KM-6 KM-6. [Toxxo/sl k pa3paboTKe pacYeTHBIX MOCIIEH JIJIsT MOJISITMPOBAHUS TEITIOOOMEHHBIX
IPOIIECCOB B JIEMEHTAxX 3HepreTuyeckoro odopynosanus (KontponpHas padora)

KM-7 KM-7. YucneHHoe MOJEIUPOBAHHUE TEIUIOTHIPABINYECKUX MTPOLIECCOB B KOHCTPYKTHUBHBIX
AIIEMEHTaX dHEpreTudecknx ycTaHoBok (KoHtponbHas pabora)

KM-8 KM-8. AHanu3 TerioruapaBiIndecKiX MpoIeccoB B KOHCTPYKTUBHBIX DJIEMEHTaX
sHepreTudeckux ycraHoBok (KoHTponbHas paboTa)
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Bujx npomexyTo4HOI aTTecTalu — JK3aMeEH.

Nunexc KM- | KM- | KM- | KM-
Homep Pasnen nucHMIIMHbL KM: S 6 ! 8
paszaena Henens 4 6 8 12
KM:
1 Teopernueckre OCHOBBI MOJICTTUPOBAHUS TTPOILIECCOB
TEII000MEHA B DHEPTeTUYECKUX YCTAHOBKAX
11 Teopernueckre OCHOBBI MOJICTUPOBAHUS ITPOILIECCOB + +
TEIIONPOBOAHOCTH
19 Teopernueckre OCHOBBI MOJICTUPOBAHUS ITPOILIECCOB + +
KOHBEKIHN
13 Teopernueckre OCHOBBI MOJICTUPOBAHMS JIYIHCTOTO + +
' TEeII000MeHa
5 YucreHHOEe MOICTTUPOBAaHUE TIPOIIECCOB TEIUIOOOMEHA B
SHEPreTUYECKUX YCTAaHOBKAX
2.1 YuciieHHOe MOICIMPOBAHUE TIPOLIECCOB TEIJIONPOBOIHOCTH + + +
2.2 YuciieHHOe MOICTMPOBAHUE TTPOLIECCOB KOHBEKIIUU + + +
23 UucreHHOEe MOICTUPOBAHUE TIPOIIECCOB JTYIHCTOTO + + +
TEI000MeHa
Bec KM, %: | 20 20 30 30

3 cemecTp

Hepeqem, KOHTPOJIbHBIX MEpOHpI/IﬂTI/Iﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH 110 JUCHMILVIMHE:

KM-9
KM-
10
KM-
11
KM-
12

KM-9. IIpoueccel ropeHus B s3Hepreruyeckux ycranoBkax (TectupoBanue)

KM-10. IToctaHOBKa T'paHUYHBIX YCIOBUI MPU MOJEIMPOBAHUN TOMOT€HHOI'O TOPEHMUS
(KontponpHas pabota)

KM-11. Meroas! 4iCIEHHOTO MOIETUPOBAHUS IIPOLIECCOB TOPEHMSI B DHEPTETUUECKUX
ycraHoBkax (TectupoBanue)

KM-12. YucneHHOE MOAECTNPOBAHNE IPOLIECCOB FOPEHUS IPU IPOEKTUPOBAHNN DHEPIETUUECKUX
yctaHoBOK (KoHTtposnbHas pabora)

Bujx npome:xyTo4HOI aTTecTannu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM-
Howmep T — KM: 9 10 11 12
paznena Henens 4 6 8 12
KM:
1 TeopeTnueckre OCHOBBI MOJICTMPOBAHUS MPOLIECCOB
TOPEHHUS B DHEPTETHUECKUX YCTAaHOBKAX
11 OcCHOBHBIE XapaKTEPUCTUKH MPOIIECCOB TOPEHUS B + N
AJIEMEHTAX SHEPTreTHYECKOT0 000PYAOBaAHUS
1.2 OcCHOBBI TEOPUH TOPEHUS + +
5 YucneHHoe MOJIeIMPOBAaHHE MTPOLIECCOB TOPEHUS B
SHEPreTUYECKUX YCTAHOBKAX
21 MojenupoBaHUs IPOLIECCOB TOPEHHsI KaK COCTaBHast + + +

YaCTb NPOCKTHPOBAHUS
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OCHOBEI MaTEMaTHYECKOTO MOJCIIMPOBAHUS IPOLECCOB

2.2 + + +
TOPEHHSI
23 OCHOBHBIE 3TaITbl KOMITBIOTEPHOT'O MOJICITUPOBAHHE + 4 +
IPOIIECCOB TOPEHUS
Bec KM, %: | 10 30 20 40
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