MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: HaylcoeMlme TEXHOJIOT'MH U YIIPABJCHHEC UHHOBALIUSIMU B
TEMJIOOHEPTreTUuKe

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MarucTrparypa

®opma o0yuenusi: OuHas

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 - 5;
Bcero - 13

Yacos (Bcero) no yueGHomy
TJIaHY:

468 yaca

Jexknun

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

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 - 18 yacos;
Bcero - 20 yacon

CamocrosiTesbHasi padora

1 cemectp - 79,7 uaca;

2 cemectp - 77,5 yaca;

3 cemectp - 109,2 yacos;
BCero - 266,4 yaca

B ToM unciae Ha KII/KP

3 cemectp - 16,7 yacoB;

HWnas koHTaKkTHasi padoTa

3 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoasHnas padora
TecTupoBanue

HpOMe)KyTO‘[HaH aTrecranus:

3auer ¢ OLEeHKO¥

JK3aMeH

3amuTa KypcoBoii padoThI
JK3aMeH

1 cemectp - 0,3 yaca;
2 cemecTp - 0,5 yaca;
3 cemectp - 0,3 yaca;
3 cemectp - 0,5 yaca;
Bcero - 1,6 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMS AMCUHHMIIJIMHBI. H3Y4YCHHMEC METOAOB YHUCICHHOTO MOJICIMPOBAHUA (1)I/ISI/I‘IGCKI/IX
mponeccoB, MNPOTCKAKIUX B OHCPICTHYCCKUX YCTAHOBKAX PAa3JIMYHOIO0 HA3HAYCHHA, U OCBOCHHC
IIPpOrpaMMHBIX IIPOAYKTOB, IIPEAHA3HAYCHHBIX IJIA MOACIUPOBAHHUA (1)I/I3I/ILI€CKI/IX IIpoueccoB

33[[3‘11/1 AUCHHUIIIMHBI

- 0O3HAKOMJIEHHE C 0a30BBIMU IIPpUHIUIIAMHU U ITIOAXO0JaMHU K MOACITUPOBAHHUIO (bHSH‘lCCKI/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 MOHCHCﬁ JJIA
MMPOBCACHUA MOACIIMPOBAHUSA U IPUHIUIIAMHA IMTOCTPOCHUSA CETOYHBIX MOJEIICH IS pelICHU Pa3JIMYHBbIX
THUIIOB 3a71a4 SOHEPIreTUICCKOro MallIMHOCTPOCHMU

- OCBOCHHC IIPOrpaMMHBIX KOMIIJICKCOB, IIPUMCHACMBIX JJIsI MOACIIMPOBAHUA (I)I/I3I/I‘IGCKI/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:

Koa m HauMeHOBaHue Koa 1 HamMeHOBaHHUeE 3amiaHNpOBaHHbIE Pe3yJabTAThI 00yUeHust
KOMIIeTeHIINH HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

[1K-2 Cnocoben npumensts | U-1nk-2 [IpoBoaut Hayunsie | 3HATH:

UH(POPMALOHHBIE UCCIICIOBAHMS ¢ TpuMeHeHneM | - METOIBI HUCICHHOI'O MOACITMPOBAHNA

TEXHOJIOTUH Ha BCEX METO/IOB MareMaTnueckoro u | MPOHUCCCOB TOPCHHA, IIPOTCKAIOIINX B

CTaJUsIX KU3HEHHOTO IUKIa | pusmueckoro mogenupoBanus, | IHCPICTHICCKUX yCTAHOBKAX,

HAYKOEMKOH TPOLYKIINHA 0GpabaTbiBaeT 1 - METOBI YUCIIEHHOT'O MOJICITUPOBAHHSI
MHTEPIIPETUPYET MONyUeHHble | HPOLECCOB TEIIO0OMEHA, MPOTEKAIOMIMX B
Pe3yIbTATHI HHEPTeTUYECKUX YCTAaHOBKAX;

- METO/Ibl YIPOIIEHHSI paCUE€THBIX
MOJEJIEN, UCIIONIB3YEMBIX ITPU
MOJIEJTMPOBAaHUH TIPOLIECCOB
ruapora3oanHaMuKu, IMpOTCKAOIIUX B
HHEPreTUYECKUX YCTAaHOBKAX.

YMETB:

- UCII0JIb30BaTh NH(OPMALIMOHHBIE
TEXHOJIOTMH, IPUMEHSEMBIE JUIS
MOJEJINPOBAHUS MTPOLIECCOB T'OPEHUS B
JHEPIreTUYECKUX YCTAHOBKAX;

- UCII0JIb30BaTh NH(OPMALIMOHHbIE
TEXHOJIOTMH, IPUMEHSEMBIE JUIS
MOJIETTMPOBAHUS IIPOLIECCOB TEII00OMEHa
B DHEPIeTUYECKUX YCTaHOBKAX;

- MCIOJIb30BaTh MH(OPMALIMOHHbBIE
TEXHOJIOTMH, IPUMEHSIEMBIE JUIS
MOJICJINPOBAHUS MTPOLIECCOB
TUAPOTra30AMHAMUKH B DQHEPIe€TUUECKUX

YCTaHOBKaX.
[TK-2 Cnocob6en nmpumenste | MJI-2mk-2 PaspabareiBaeT 3HATh:
uH(pOpPMaIMOHHBIE MPOCKTHO-KOHCTPYKTOpPCKUe n | - METOJBI YIIPOCHHS PACICTHRIX
TEXHOJIOTHH Ha BCEX TEXHOJIOTHYECKHUE PEIICHUS C MOZCIIEH, UCTIOTB3YEMBIX IPU

CTauAX >KU3HEHHOI'O IMKJIa | IPUMEHEHUEM COBPEMEHHBIX MOZEINPOBaHNH IIPOLIECCOB TOPEHHUA,
IPOTEKAIOIIUX B YHEPT€THUECKUX




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HAyYKOEMKOU MPOIYKIINH

CPEICTB KOMIBIOTEPHOTO
MOJICIIUPOBAHUS

YCTaHOBKAX;

- METO/Ibl UUCIIEHHOTO MOJICIIMPOBAHUS
IIPOLIECCOB TUAPOTra30JUHAMUKH,
[IPOTEKAIOIINX B S3HEPTETUUECKUX
YCTaHOBKAX;

- METO/1bl YIPOIIEHHSI paCUE€THBIX
MOJIEJIEH, UCIIOJIb3YEMBIX IIPU
MO/JICIIMPOBAHUH MTPOIECCOB TEIUIOOOMEHA,
IIPOTEKAIOIINX B SJHEPT€TUYECKUX
YCTaHOBKaX.

YMETB:

- IPUMEHATh METOIbI YHCIEHHOIO
MOJEJINPOBAHUS IIPOLIECCOB T'OPEHUS TIPH
IIPOCKTUPOBAHUY SHEPIEeTUYECKUX
YCTaHOBOK;

- IPUMEHATh METOIbI YHCIEHHOI O
MOJICJINPOBAHUS ITPOLIECCOB
TUAPOTra30AMHAMUKH IIPU
IIPOCKTUPOBAHUU SHEPTETUUECKUX
YCTaHOBOK;

- IPUMEHSTh METOJIbI YACIEHHOT O
MOJICJIMPOBAHMS TPOLIECCOB TEMI000MeHa
IIPU IPOEKTUPOBAHUH dHEPTETUUECKUX
YCTaHOBOK.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
Haykoemkue TexHOIOTMHM M YOpaBlieHME WHHOBalUUsAMU B TeruiosHepretuke (nanee — OIIOID),
HarnpasieHus noarotoBku 13.04.01 TemnosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BBICILIEE

o0Opa3oBaHHe - MarucTparypa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOEHUU AUCLUUIUIMHBI, HEOOXOAUMBI IIPU BHITIOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI cocTaBisieT 13 3aueTHhIX eauHull, 468 yaca.

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 - CamocmoamensHoe usyuenue
MOJICTTUPOBAHHMS meopemuueckozo mamepuana: N3ydenne
MPOIIECCOB JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
THAPOTa30IMHAMUKH B "TeopeTnueckre OCHOBBI MOJICIUPOBAHUS
SHEPreTUIECKUX MPOLIECCOB I'MPOTa30MHAMUKH B
YCTaHOBKaX 9HEpPreTUUECKUX yCTaHOBKax"
11 OcCHOBHEIE 18 7 - 4 - - - - - 7 - 1lo020mo6Ka K npAKmMUu4ecKuM 3aHAMUAM:
XapaKTEePUCTHKU W3yyenune marepuana 1o pasaeny
THAPOTa30ANHAMHYECK "TeopeTndeckre OCHOBBI MOJICIUPOBAHUS
UX TPOIIECCOB B MIPOLIECCOB I'MPOTa30MHAMUKH B
3JIEMEHTax SHEPreTHYECKUX YCTaHOBKaX" MOATOTOBKA K
SHEPreTHIECKUX BBITIOJTHEHHIO 33/IaHUH HA PaKTHIECKUX
YCTaHOBOK 3aHATHAX
1.2 | TeopeTndyeckue OCHOBBI 19 7 - 4 - - - - - 8 - H3zyuenue mamepuanog 1umepamypHsix
JIAMUHAPHBIX U UCIMOYHUKOG:
TypOyJIEHTHBIX [1], 17-36, 52-68, 300-351
TEYCHUI
2 YucneHHoe 89 18 - 24 - - - - - 47 - Camocmoamenvroe usyuenue
MO/JICIIMPOBaHNE meopemuuecko2o mamepuana: VIsyaenue
MPOIIECCOB JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
THJPOTa30AMHAMUKH B "YuceHHOe MOJISTMPOBAHKE TIPOIIECCOB
9HEPreTHIECKUX THAPOTa30IMHAMHUKH B YHEPTeTHUECKUX
YCTaHOBKAX ycTaHoBKax"
2.1 Metoast 42 9 - 12 - - - - - 21 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
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 MPaKTUUYECKUX 3aHATUAX
Iloozomogka K meKywemy KOHmMpOoJiio:
[ToBTOpEHUE MaTepHaa mo pasaeny
"YucieHHOE MOZIETHPOBAHUE TIPOLIECCOB
THIPOTA30INHAMHUKH B YHEPTETHUECKUX
ycraHoBKax"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[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 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
MOJICTTUPOBAHHMS W3y4yeHnune marepuaina rno paaeny
MPOIIECCOB "TeopeTudeckue OCHOBBI MOJICINPOBAHUSA
TerIoo0MeHa B MPOLIECCOB TEIJIOOOMEHA B SHEPreTHYECKUX
SHEPTreTHYECKUX ycTaHOBKaX'" IMOATOTOBKA K BEITIOJIHCHHIO
YCTaHOBKaxX 3aJaHU{ Ha MPAKTUICCKUAX 3aHATUIX
3.1 | Teoperudyeckne OCHOBBI 9 2 3 - 4 - Camocmoamensvroe usyyenue
MOJICTAPOBAHHS meopemuyeckozo mamepuana: VI3yienue
MPOIIECCOB JTOTIOTHUTEIHHOTO MaTepHala 1o pa3iery
TEIUIONPOBOTHOCTH "TeopeTnueckre OCHOBBI MOJICIIUPOBAHUS
3.2 | Teoperudeckue OCHOBBI 11 4 3 - 4 - MIPOLIECCOB TEIJIOOOMEHA B YHEPTeTUYECKUX
MOJEIUPOBAHUS ycTaHoBkax"
MPOLIECCOB KOHBEKIIUH Ilo020mogKa K meKyuiemy KOHmMpoiio:
3.3 | Teoperuyeckue OCHOBBI 7 2 2 - 3 - [ToBTopenue Marepuaa 1o pasaeiny
MOJIETUPOBAHHS "TeopeTudeckre OCHOBBI MOJIEIMPOBAHUS
JY4HCTOTO MIPOIIECCOB TEIUIOOOMEHA B YHEPTeTHUECKUX
TermIoo6MeHa ycTaHOBKax"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], 5-15, 71-105, 106-148
4 Yucnennoe 81 24 24 - 33 - Ilodz0mogKa K meKyuiemy KOHmpoio:
MO/JIETTMPOBaHNE [ToBTOpEHNEe MaTepuaa o pasziery
MPOIIECCOB "UmncieHHoe MOJeTUPOBAHNE TIPOLIECCOB
TeII000MeHa B TEIUI000MEHA B SHEPTeTHYECKUX YCTaHOBKax"
SHEPreTUIECKUX CamocmoamensHoe usyuenue
yCcTaHOBKax meopemuyieckoz0 mamepuana: Vzyuenue
4.1 YucaeHHOe 27 8 8 - 11 - JIOTIOJTHUTEIBHOTO MaTepraia o pas3aeny
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MO/JIETTMPOBAHNE "YucneHHOe MOJEIHPOBAHUE IPOLIECCOB
MPOIIECCOB TEII000MEHa B DHEPTeTHUECKUX yCTAHOBKAX "
TEIJIONPOBOAHOCTH H3yuenue mamepuanog 1umepamypHsix
4.2 YucnenHoe 27 8 8 - 11 - UCHOYHUKOB:
MOJICITNPOBAHHUE [4], 397-412, 421-427
MPOLIECCOB KOHBEKIIUH
4.3 UYncneHnoe 27 8 8 - 11 -
MOJIEIMPOBaHNE
MIPOLECCOB JIyIHCTOTO
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 Teoperuueckue OCHOBBI 34 6 12 - 16 - IlodzomogKa K neKyuiemy KOHmMpOoio:
MOJICTTUPOBAHHMS IToBTOpeHne MaTepuaa 1o pa3aeiny
IIPOLIECCOB F'OPEHUs B "TeopeTudeckue OCHOBBI MOJICINPOBAHUSA
SHEPreTUIECKUX MPOLIECCOB TOPEHHS B SHEPTETHYECKUX
YCTaHOBKAX ycTaHOBKax"
5.1 OcHoBHBIE 16 2 6 - 8 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
XapaKTEePUCTHKU N3zy4yenne marepuana 1o pasaeny
MPOLIECCOB F'OPEHHS B "TeopeTnyeckre OCHOBBI MOJICINPOBAHUS
3JIEMEHTax MIPOLIECCOB TOPEHHS B SHEPTETHIECKUX
SHEPreTHIECKOTOo ycTaHOBKax" MOATOTOBKA K BHIITOJHEHHUIO
o0opyoBaHus 3aJlaHUi Ha PaKTHYECKUX 3aHATHUIX
5.2 OCHOBBI TEOpHH 18 4 6 - 8 - Camocmoamenvroe usyuenue
ropeHus meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"TeopeTndeckue OCHOBBI MOJICINPOBAHHSA
MIPOIIECCOB FOPEHUS B SHEPTETUIECKUX
ycTaHoBKax"
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[5], 135-177
6 Yucnennoe 73 10 20 - 43 - Il0o020mo6Ka K npaKmuueckum 3auamuam:
MOJEIUPOBAaHUE W3yuenne matepuana no pasgeny "UucnenHoe
IpPOLIECCOB FOPEHNUS B MO/IETIMPOBaHHUE MIPOLIECCOB FOPEHUS B
SHEPreTUIECKUX 9HEPreTUYECKMX YCTaHOBKaX'" MOJrOTOBKA K
yCcTaHOBKax BBITIOJTHEHHIO 33/IaHUH Ha IPaKTHIECKUX
6.1 Mo enupoBaHust 22 2 8 - 12 - 3aHATHIX

7




IMPpOHUECCOB TOPCHUA KaK
cocCTaBHasdA 4acCThb
IMPOCKTUPOBAHUSA

6.2

OCHOBBI
MaTeMaTH4ECKOro
MO/JICITUPOBAHHUS
MPOLIECCOB FOPEHHS

25

15

6.3

OCHOBHBIE 3TaIlbI

KOMITBIOTEPHOTO

MO/JICITUPOBAHHE
MPOLIECCOB FOPEHHUS

26

16

Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"YucieHHOE MOZIETHPOBAHUE TIPOLIECCOB
TOPEHHs B 9HEPTETUIECKUX YCTaHOBKax"
Ilooz0mogKa K meKyuiemy KOHmpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"YucieHHOe MOZIETHPOBAHUE TIPOLIECCOB
TOPEHHs B 9HEPTETUIECKUX YCTaHOBKax"
Ilodzomogxa Kypcosou padomuwi: Kypcopas
paboTa BBIIOJIHSETCS CTYJEHTOM
CaMOCTOATEJIBHO MO UHAUBUAYAJIbHOMY
3aJ]aHUI0 B COOTBETCTBHHU C METOIMYECKUMHU
ykazanusiMu. CTyJICHT MOCIIE0BaTENbHO
pa3pabaThIBaeT TPEXMEPHYIO MOJIENb
SHEPreTHIECKOro 000pyaoBaHus (€T0
3JIEMEHTA), IPOBOIUT NOCTPOCHHE pacdEeTHON
CETKH JUIsI MOACTHPOBAHUS (PU3NIECKOTO
Iporecca B 9HEPreTHIeCKOM 000pyJ0BaHHU
(ero aneMeHTe), ONUCHIBACT TPAHIMIHBIC
YCIIOBUSI M HACTPOHKH pEIaTeisi, IPOBOAUT
aHaJIM3 Pe3yJIbTaTOB YHUCIECHHOTO
MOJICIMPOBaHHUs (PU3NUECKOTO Mpolecca B
SHEPreTHUECKOM 000pyaoBaHUH (€ro
3JIEMEHTE), PE/ICTABISIET Pe3yJIbTaThl Pa0OTHI B
BUAC paC‘IeTHO-HOHCHI/ITeHLHOﬁ 3aIllMCKHU.
[pumep 3aganns: Tema 3. Pa3zpaboTka
KOHCTPYKIIMH KapOBOH TpyObl KaMephl
CropaHusi ra30TypOMHHOHN YCTaHOBKH,
paboraromieil Ha TeHepaTOPHOM rase. 3a/iaHne
3. ITo 3a7aHHBIM UCXOAHBIM TaHHBIM
paccunTaTth 6a30BYI0 KOHCTPYKIIUIO KaMephl
cropanwust. Coctas raza: CH4=98,24%,
C2H6=0,29%, C3H8=0,20%, C4H10=0,09%,
N2=1,18%. Qup=37,01M/Ix/m3. [laBeHue B
kamepe cropanus 1,7 MIla, remneparypa
BO31IyXa mocie kommpeccopa 463,5C,
TeMIepaTypa ra3oB Ha Bxozae B TypOuny 1350C.
ITocTponTh TpEXMEPHYIO MOJIENb M PACUETHYIO
CETKY, 33/1aTh I'PaHUYHbBIC YCIIOBUSI U HACTPOHKH
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pemarens st 6a30BOTO BapuaHTa
KOHCTpYyKuuH. [IpoBecTn ynciaeHHoe
MOJICTIMPOBAHNE TOPEHHSI C MHOTOCTYIIEHYAThIM
PEaKIMOHHBIM MEXaHU3MOM, OLIEHUTH MTOTHOTY
CKUTAHMA TOIUINBA (OTPENCITUThH BEIMINHY
XMMHYECKOTO HEJIOKOTa), PABHOMEPHOCTh
pacIpeeneHus TeMIepaTypsl B BEIXOAHOM
ceuennn. CHopMUpOBATh TPEITIOKESHHS IO
MOIU(HUKAIINA KOHCTPYKIIUH KapOBOH TPYOBI
(M3MeHeHHe pa3MepoB 30H TOPEHUs, CMEIICHHS,
yriia packpbIThs AU dy30pa, KOHCTPYKIIHH
¢dponTOBOTO ycTpoiicTBa). [TocTpouts
TPEXMEPHYIO MOJIENb U PACUETHYIO CETKY,
3a/1aTh TPAaHUYHBIEC YCIIOBUS U HACTPOUKHU
pemarens Ui HepCIeKTHBHOIO BapHaHTa
»kapoBoii TpyObI. [IpoBecTn uncnenHoe
MOJIETTMPOBaHNE TOPEHHSI C MHOTOCTYIIEHYaThIM
PEaKIMOHHBIM MEXaHU3MOM, OLICHUTH MOJTHOTY
CKUTAHMA TOTUINBA (OTPEIEIUTH BEIMINHY
XMMHYECKOTO HEJI0KOTra), PABHOMEPHOCTh
pacIipeieneHus TeMIepaTypsl B BEIXOAHOM
cedeHnn. COMOCTaBUTh XapaKTEPUCTHKH IS
6a30BOT0 M NEPCIEKTUBHOTO BAPHAHTOB.
OhopMUTH PACYETHO-TIOSCHUTEIBHYIO 3AIHCKY
H3yuenue mamepuanog 1umepamypHbix

UCMOYHUKO8.
[6], 71-87, 171-218

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogas pabora (KP) 37.0 - - - 16 0.3 16.7 -
Bcero 3a cemecTp 180.0 16 - 32 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 16 - 32 18 0.8 109.2
HUTOro 468.0 - 80 - 96 20 4 1.6 266.4

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

arTeCTanuAa




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
IHJIPOra30MHaMUYECKUX IporeccoB. (OCHOBHBIE XapaKTEPUCTUKHU T'MIPOra30JAMHAMHUYECKUX
IPOIIECCOB B AJIEMEHTaX SHEpreTuyeckoro obopynoBanus. Kraccudukanus TuapaBIMyecKuX
norepb. MeToIuKHU OlpeesIeH s IOTEPh 1aBICHUS B TUIIOBBIX JIEMEHTAX apMaTyphl.

1.2. TeopeTuueckre OCHOBBI JAMHHAPHBIX U TYpOYJICHTHBIX TCUCHUN

Bsizkocte B motokax. KacatenbHble HamnpspkeHUs B moTokax. Ilorpanuunsiii cioi. ITpodub
ckopoctu. JlamuHapHbIi U TypOyneHTHBIH npoduib ckopocTu. Ilynbcanuy mapameTpoB MOTOKA.
TypOynentusie HanpsbkeHus. [lepexon Kk TypOyJleHTHOMY HOTPaHHYHOMY CJIOK Ha IUIOCKOH
TIacTHHE. BeipaskeHus Uit mpoduisi CKOPOCTH B TYpOYJISHTHOM IMOTpaHUYHOM cioe. [Ipoduis
CKOpOCTH B Jorapu(pMu4eckux koopauHatax. OTpbIB HOIPaHUYHOTO CIIOSI.

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

2.1. MeTtoabl MOJEMPOBAHUS THAPOTA30JMHAMUYECKUX MPOIIECCOB
Merton ocpennenusi cucrembl ypaBHeHuM HaBbe-Ctokca mo Peiinonbacy. OCHOBHBIE THIIBI
Mojienelt TypOyneHTHocTH. HectalimoHapHble METOIbI pacueTa TypOYIeHTHBIX TEYCHUIA.

2.2. AJIFOpI/ITM MMPOBCACHUA MOACIINPOBAHUSA TUAPOTa30JJUHAMUYCCKUX ITPOLECCOB, OCHOBHBIC
JTallbl

AJIFOpI/ITM IMPOBCACHUA BHUPTYAJIbHBIX OKCIICPHUMCHTOB. OcHOBHBIC MNPUHOUIBI CO3OAHUA
TPEXMCPHBIX MoAeen HpOTO‘lHOfI JaCTHU HCCICAYCMBIX 00BEKTOB. AJ'IFOpI/ITM MMOCTPOCHUA
pacquHoﬁ CCTKU JJIA UCCIICAOBAHWA NPOUCCCOB rHAPOra3oAnHaMUuKH. Bugwr PaCUYCTHBIX CETOK IJId
HUCCICO0OBaHUA mponeccoB rnapora3oAuHaMHuKu. YcaoBus IMPOBCACHUA BUPTYAJIBHOT'O
SKCIICPUMCHTA II0 HCCICAOBAHHIO IIPOLECCOB THAPOra3oarHaMUKH. HaCTpOﬁKa pemarciisa a1
MMPOBEACHUA YHCICHHOTO MOACIIUPOBAaHUS ITPOLECCOB T'MAPOTra30oAMHAMUKH.

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

3.1. TeopeTnueckue OCHOBBI MOJIEIMPOBAHUS IPOLIECCOB TEIIONPOBOAHOCTH

OcHOBHBIE TIOHATHA, THUIIOTE3Bl M YPAaBHEHUs, MCIOJIb3yEMbIE TPHU PEIIEHUH 3anad
TEIIONPOBOAHOCTH. OCHOBHBIE MOHSTHS, TUIOTE3bl U YPABHEHMSI, UCHOJb3YEMbIe MIPHU PEIICHUN
3a/1a4 TEMJIONPOBOJHOCTH.

3.2. TeopeTnyeckre OCHOBBI MOAEIMPOBAHUS MPOLIECCOB KOHBEKIIUU

OCHOBHbIE TIOHSITUS, THUIOTE3bl M YpPaBHEHHMs, MWCIOJb3yEeMble TP pEIICHUHM 3ajad
KOHBEKTHBHOTO TEIJI0OOMEHa. AHAIUTHYECKOE pelIeHHEe 3a/ad KOHBEKTHBHOTO TEIIOOOMEHa.
YucneHHoe pelieHue 3a1a4 KOHBEKTUBHOTO TETIO00OMEHaA.

3.3. TeopeTndeckrne OCHOBBI MOJCIMPOBAHUS JTyYUCTOTO TEIJIO00OMEHa

OCHOBHbIE TOHATHUS, TUIIOTE3bl U YPABHEHUS, UCIIOIB3YEMBIE TIPU PEIICHUH 3a/1ay JIyYUCTOTO
TeriooOMeHa. AHaATUTUYECKOE pelIeHHe 3a/ay JIYYUCTOro TermiaooOMeHa. UucleHHoe perieHue
3a/1a4 JIy4HUCTOrO TEIJI000MEHa.
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4. HYucnennoe ManﬂuDOGCZHue npouyeccos menjioooMena 8 IHepcemu4eCKux yCmaHoeKax

4.1. YucnenHoe MOAENMPOBAaHKE IPOILECCOB TEIIOMPOBOAHOCTH

[logxoapl K  MOCTPOCHHIO  PAacueTHOM  CETKM MPU  MOJACIUPOBAHHUU  IPOILIECCOB
TeronpoBogHocTH. CrnocoObl 3ananus (U3MYECKUX, TPAHUYHBIX W HaAyalbHBIX YCIOBUH MpuU
MOJICTTMPOBAHUHU TIPOIECCOB TEIUIOMPOBOAHOCTH. ABTOMATH3MPOBAHHBIE MOJIXOIbI K 00paboTKe
pPe3yJIbTaTOB MOJEIMPOBAHUS TPOLIECCOB TEIJIONPOBOTHOCTH.

4.2. YucieHHOE MOJEIMPOBAHNE IPOLIECCOB KOHBEKIUU

[Togxoapl K TOCTPOCHMIO PACUCTHOW CETKM HPU MOJCIUPOBAHUU IPOIECCOB KOHBEKIIHH.
Crioco6b1  3amanust (DU3NYECKHX, TPAaHUYHBIX W HAYAJIbHBIX YCJIOBUHA TPU MOJAEIMPOBAHUHU
IPOLIECCOB  KOHBEKIIMU. ABTOMAaTU3UPOBAHHBIE IMOIXOABI K  00paOoTKe  pe3ysibTaToB
MOJICIIMPOBAHUS TPOLIECCOB KOHBEKIIHH.

4.3. HucneHHoe MOACTMPOBAHKE IPOIECCOB TYYUCTOrO TEII00OMEeHa

[Togxoapl K TMOCTPOCHHIO PACUETHOM CETKM TPH MOJEIUPOBAHUH IPOIECCOB JIYYUCTOTO
teruiooOMena. CrocoObl  3amaHus (U3MYECKUX, TPAaHUYHBIX W HAYadbHBIX YCIOBHHM MpHU
MOJICIMPOBAHUU TPOLIECCOB JIYYUCTOTO TEIIOOOMEHAa. ABTOMAaTU3UPOBAHHBIE TMOAXOABI K
00paboTKe pe3yabTaTOB MOAETUPOBAHUS IIPOIECCOB JTYYUCTOrO TEMIOOOMEHA.

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

5.1. OCHOBHBIE XapaKTEPUCTUKU MIPOIIECCOB TOPCHHUS B DIIEMEHTAX SHEPIeTUYCCKOTO
000py1I0BaHUS

Ponpb ropenus B texnuke. Opranuszanusi pabouyero mporecca kamep cropanus. TormnuBa ans
Fa3OTyp6I/IHHI)IX YCTaAaHOBOK U UX OCHOBHBIC XapaKTCPUCTUKH.

5.2. OCHOBBI TEOPUU TOPEHHUS

[TpyHIMIIBI COCTaBIEHUS MaTepUalbHOrO M TEIJIOBOro OajaHca TMPOLECCOB TOPEHUS.
Knaccugukanus mnameH. PeaknuoHHble MeXaHU3Mbl M NPUHIMIIBEI MX yrnpouieHus. OCHOBBI
XUMHYECKOTO paBHOBECUsl MpoleccoB ropeHus. CKOpOCTb XMMMUYECKON peakuuu, (opmyiia
Appennyca. CKOpoCTb paclipoCTpaHEHHS NIAMEHHU.

6. Yucnennoe MO()eﬂUDOGCIHue Nnpoyeccos 2OPperUA 6 IHEpP2EeEMUHYECKUX YCNIAHOBKAX

6.1. MoaenupoBaHus IpOLECCOB TOPEHUS KaK COCTaBHAsl YacTh IPOESKTUPOBAHUS

VYcnoBusi mpoBeeHNs BUPTYaTbHOTO JKCIEPUMEHTA IO HCCIEAOBAHHUIO MPOIECCOB TOPEHHUS.
Hactpoiika pemarenss uisi OpPOBEIEHUS YUCIEHHOTO MOJEIHUPOBAaHUSA TOpeHus. BenuuuHsl,
orpezieiieMble B pe3yJIbTaTe YUCIECHHOIO MOJIEIUPOBAHUS TOPEHUS.

6.2. OCHOBBI MaTEMATHYECKOI'0 MOJIEIMPOBAHUS IIPOLIECCOB FOPEHUS

OcHOBHBIE  TUIIBI  Mozened  ropeHuss.  OJOHOCTYyIIEHYaThle,  JBYXCTyNEHYAThlE W
MHOTOCTYIIEHUaThle pPEaKLIMOHHbIE MeXaHu3Mbl. Mojenn o0pa30BaHUS BpPEIHBIX BELIECTB.
IIpyuHIUITBI pEaKTOPHOTO NOAX0/1A K MOJIETUPOBAHUIO TOPEHUS.

6.3. OCcHOBHBIE ATaNbl KOMIIBIOTEPHOI'O MOJIEIMPOBAHHUE NPOLIECCOB TOPEHUS
[TocranoBka 3a1aun 1 BEIOOp 00BbeKTa MoaenupoBanus. [locTaHOBKa BHYTPEHHUX U T'PAaHUYHBIX
ycnoBuid. OOpaboTKa 1 aHaIu3 pe3yabTaTOB MOACITUPOBAHMUS.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. IlpumMeHeHne YuCIeHHOr0 MOJETUPOBaHMsI Ul pacyeTa OCHOBHBIX ITapaMeTPOB
XUMHUYECKON KMHETUKN: HOPMAJIbHONH CKOPOCTH paclpOCTpaHEHUS IJIaMEHU, BPEMEHU
3aJIepKKH 3aKUTAHUS;
2. [IpyumMeHeHNe YMCIEHHOTO0 MOACIIMPOBaHNUs Ui pacueTa OCHOBHBIX I1ApaMETPOB
XMMHUYECKON KMHETUKHU: ainabaTn4eckoi TeMuepaTypbl TOpeHMs;
3. UucneHHoe MO/ICTIMPOBaHUE pabOTHl 3aBUXPUTEIHHOTO YCTPOMCTBA M MPOIECCAa CMEIICHHS
TOIJIMBA U OKUCIIUTEIS;
4. YucnenHoe MOJEIMPOBAHIE TOMOTEHHOTO TOPEHHS B KAPOBOH TpyOe ¢ MPUMEHEHHUEM
OJITHOCTaIMHHOTO PEAKLIMOHHOTO MEXaHU3Ma;
5. Onpenenenue aguabaTHUECKON TemMreparypsl ropenus. [1030HHbIH TerioBol pacyer
KaMepbl CrOpaHus;
6. MarepuanbHbIi U TEIUIOBOM OaaHCHI MpoLiecca FTOPEHHUS;
7. MoaenupoBaHue npoliecca Jy4ucToro TermioooMeHa;
8. Pa3paboTka anroputMa aBTOMaTHIECKOH 00pabOTKH pe3yIbTaTOB TEIUIOTUAPABIMYECKIX
pacyeToB OXJIAXKJaeMbIX KaHAJIOB;
9. MonenupoBaHHe CTallMOHAPHOTO MPOLIECCA BIHYK/IEHHON KOHBEKIIUH B OXJIAX1aEMOM
KaHaJle IPSMOYTOJIBHOTO MONIEPEYHOI0 CEUEHHSI € IIaXMATHBIM IIyYKOM IITHIPHKOB B
TPEXMEPHOM CONPSIKEHHON ITOCTaHOBKE;
10. MonenupoBaHue Ipolrecca CTalMOHApHOM TEIUIONPOBOAHOCTH IS TNIOCKOM IJIACTHUHBI B
JByXMEPHOH NIOCTaHOBKE IIPU IPAHUYHBIX YCIOBUAX 1-ro poja;
11. YnucnenHoe MoJeIMpoOBaHUE TEUEHUS B COIJIOBOM pelieTKe TypOOMaIlIHHBI,
12. Bnusinue METO10B YIIpaBJIE€HUs IOTOKOM Ha CTPYKTYpPY TE€UEHHUS B TUIIOBBIX KaHaJlaX
SHEPreTU4ecKoro 060pyA0BaHMs;
13. YncnenHoe MoJIeIMpoOBaHNE TEYEHUS B KOH(Y30pPHOM KaHaJIe B IEPHOANIHON
IIOCTaHOBKE;
14. YucrienHoe MOACTMPOBAHNE T€UYCHUS B TU(P(Hy30pHOM KaHAIIE;
15. YucnenHoe MoJielMpOBaHUE TEUEHUS B KOH(Y30pHOM KaHale;
16. UucnenHoe MOieTMPOBaHUE TEUEHUS B IPSIMOM TpyO€e KPYyTiioro NornepeyHoro CeueHus;
17. PeakTopHOE MOIETMPOBAaHUE KaMepPbl cropanns. OLeHKa YMIUCCHOHHBIX XapaKTEPUCTHUK;
18. YucneHHOE MOAETHPOBAHNE TOMOT€HHOTO TOPEHHUS B )KapOBOH TpyOe C MPUMEHEHUEM
MHOT'OCTaJUHOTO PEAKLIMOHHOI'O0 MEXAHNU3Ma;
19. YucnenHsblit pacueT mpoliecca CTallMOHAPHOM TETIIOMPOBOIHOCTH JIJIS TUIOCKOM TJIACTUHBI
B OJIHOMEPHOH MOCTaHOBKE;
20. PacueT notepb naBieHUs B TUIIOBBIX KaHaJaX SHEPTeTHUYECKOTO 000PYIOBaHUS.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopiivie KoHCYyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoHcympTanuu HamnpaplieHbl Ha BBINOJHEHHE pa3/ieJlOoB KypCOBOTO IMPOEKTAa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemojaBarens). B paMkax YacoB Ha TPYNIOBBIE
KOHCYJIbTAIlMM pa30uMparoTcs HamboJiee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjera
"YucneHHOe MOJISTUPOBAHHUE MPOIIECCOB TOPEHUS B SHEPTETUYECKUX yCTaHOBKAX"

I'pynnosvie koncyromayuu no pazoenam oucyuniurst (I'K)

1. OOGcyxnaeHne mMaTepuayoB Mo keiicam pasnena "TeopeTudeckre OCHOBBI MOJIEITHPOBAHUS
MPOLECCOB T'UIPOTa30JUHAMUKH B YHEPTETUYECKUX YCTaHOBKaXx"
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OO6cyxaeHrne MaTepuajoB Mo Keicam pazzgena "HucieHHOE MOJETUPOBAHHE IMPOIECCOB
TUIPOTa30AMHAMUKH B SHEPreTUYECKUX YCTaHOBKax"
OOcyxeHrne MaTepualioB Mo kKeicam paszzaena "TeopeTHueckre OCHOBBI MOJICITUPOBAHUS
MIPOLIECCOB TEIJI0O0OMEHA B YHEPreTUUYECKUX YCTaHOBKax"
OOcyxeHre MaTepuaaoB Mo Keicam pasnena "UuMcIeHHOEe MOJECTUPOBAHUE IMPOIECCOB
TEII000MEHa B YHEPreTHUECKUX yCTaHOBKaX"
OOcyxeHrne MaTepualioB Mo kedcam paszzena "TeopeTHueckre OCHOBBI MOJCIUPOBAHUS
IIPOLIECCOB F'OPEHUS B IHEPIeTUYECKUX YCTaHOBKaxX"
OOcyxeHre MaTepuaaoB Mo Keiicam pasnena "UuMcIeHHOEe MOJECTUPOBAHUE IMPOIECCOB
TOpPEHHs B SHEPTeTUYECKUX YCTaHOBKax"

Hnousuodyanvhvie KoHcyibmayuy no Kypcogomy npoemy /padbome (MKKII)

KoHcynbranuu npoBosres no paszneny "UucieHHOe MOAEIUPOBAaHHUE MTPOLECCOB FOPEHUs
B DHEPreTUYECKUX yCTaHOBKaXx"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

3 Cemectp

Kypcosas pabdora (KP)

TeMmpr:

- MonenupoBaHue NpoLeccoB IHEPrETUUECKUX YCTAHOBOK
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-6 7-10 |11-16 | 3auerHas
Pasznen 1,2 3,4 1, 2, 3, | 3ammura
KypCOBOTO 4,5 KYpCOBOTO
IIPOEKTa IIPOEKTA
O0BeM 25 30 45 -

paznena, %

Brimonnenusii | 25 55 100 -

00BeM

HapaCTaIONIM

uroromM, %

Howmep pasnena

Pazgen KYpPCOBOTI'O ITPOCKTA

1

O3HakoOMJIEHHE C 33/IaHUEM Ha KypCOBYIO pab0Ty, METOANYECKUMU
yKa3aHUSIMU U MCXOJHBIMH TAaHHBIMU

2 Pa3pa0oTka TpexMepHON MOJEIN SHEPreTUYECKOro 000PyA0BaHUS

3 [TocTpoeHue pacueTHON CETKH Ul MOJSINPOBAaHUS (PU3HMUECKOTrOo Ipoliecca B
HHEPTreTUYECKOM 000py1I0BaHUU

4 OnucaHue rpaHUYHBIX YCIOBUH U HACTPOEK peraTens

5 AHanu3 pe3ynbTaToB YMCICHHOTO MOJEIMPOBAHUS (PU3UUECKOTO Mpolecca B

HHEPreTHYECKOM 000py1I0BaHUHI
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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/BbI YUCIICHHOT'O MOJEIMPOBAHUS IIPOLECCOB KontponsHas padbora/KM-5. TeopeTrnueckue OCHOBBI
TEII000MEHa, MPOTEKAOIINX B SHEPreTHYECKUX V-1 + YHUCJICHHOTO MO/IEJIMPOBAHNUS TETJIO00MEHHBIX
YCTaHOBKAax IIPOLIECCOB B JIEMEHTAX YHEPIETUYECKOTO
o0opynoBaHus
METO/IbI YUCIICHHOI'O MOJEIUPOBAHU IIPOLICCCOB TectupoBanune/KM-11. MeTos! uncieHHOTO
TOPEHMS], IPOTEKAIOIINX B SJHEPI€TUYECKUX N-1nk-2 + | + | MOJEIMPOBAaHMUS IPOLIECCOB TOPEHNUS B YHEPIrETUYECKUX
YCTaHOBKAx YCTaHOBKAax
METO/Ibl YIPOIIEHUS PACUETHBIX MOJENEH, KonTtponbHas padbora/KM-6. [Togxo/el k pa3paboTke
MCTIONL3YEMBIX TPH MOJIETHPOBAHHHI MPOUECCOB | 1y -2 + |4 pac4YeTHBIX MOJEIIEN JUIsl MOJEIUPOBAHMS
TEII000MEHa, MPOTEKAIOIINX B SHEPIeTHYECKUX TETMJI00OMEHHBIX MPOIECCOB B 3JIEMEHTaX
YCTaHOBKAx SHEPreTHYECKOro o0opy10BaHus
METO/IbI YUCJIIEHHOTI'O MOJIEIUPOBAHUS IIPOLIECCOB TectupoBanune/KM-4. MeToabl 4HCIEHHOTO
TUIPOra30AMHAMUKH, IPOTEKAIOIINX B N-2nk-2 + | + MOJIEIMPOBAHUS MPOLECCOB I'MAPOra30AMHAMUKH,
SHEPreTUYECKUX YCTAaHOBKAX MIPOTEKAIOIIMX B SHEPTETUYECKUX YCTaHOBKAX
METO/Ibl YIPOIIEHUS PACUETHBIX MOJENEH, TectupoBanne/KM-9. Iponeccel ropenus B
MCTIONTL3YEMBIX TPH MOJIETHPOBAHHH MPOUECCOB | 1y =22 + SHEPreTUYECKUX YCTaHOBKAX
TOPEHMSI, IPOTEKAIOIINX B SHEPTETUUECKUX
YCTaHOBKAax
YMerb:
MCIO0JIb30BaTh NH(POPMAIIMOHHBIE TEXHOJIOTHH, KonTponbnas pabora/KM-1. Pacyer noteps gaBieHus
IIPUMEHSIEMBIE JIJIS1 MOJEIMPOBAHUS POLIECCOB N-1nk-2 + B THIOBBIX KaHaJlaX YHEPreTHYeCKoro 000pyJ0BaHUs
THIPOTa30AMHAMUKH B SHEPreTUYECKUX
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YCTAHOBKaAax

HCIIOJIB30BaTh I/IH(bOpMaLII/IOHHBIC TCXHOJIOTHH,
IMIPUMEHACMBIC I MOACIUPOBaHUA IIPOLIECCOB

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

TEII000OMEHA B SHEPreTHUECKUX YCTAaHOBKAX WLk KOHCTPYKTUBHBIX 3JIEMEHTAX 3HEPreTUUECKUX
YCTaHOBOK

MCTOJIb30BaTh MH(POPMALIMOHHBIE TEXHOJIOTHH, KonTtponsnas padora/KM-10. [TocraHOBKa rpaHUYHBIX

MIPUMEHSAEMbIE JJIs1 MOJACIUPOBAHMS IIPOLECCOB NA-1nk-2 YCIIOBHM MPU MOAEIUPOBAHUN TOMOTE€HHOTO TOPEHUS

TOPEHMS] B SHEPTETUYECKUX YCTAaHOBKAX

MPUMEHSTh METO/Ibl YUCIICHHOTO Kontponbnas pabora/KM-8. Ananm3

MOJIETMPOBAHUS IIPOLIECCOB TEII00OMEHA IPpU N-2nk-2 TEIUIOIMIPaBINYECKUX MPOLIECCOB B KOHCTPYKTUBHBIX

MIPOEKTUPOBAHUU YHEPTreTUYECKUX YCTAHOBOK 3JIEMEHTaX SHEPreTUUYECKUX YCTAHOBOK

MIPUMEHATHh METO/Ibl YUNCIIEHHOTO KonTponbnas pabora/KM-3. YUucnennoe

MOJIENMPOBAHUA POLIECCOB THPOra3o/MHAMUKH | 1y =22 MOJIEIMPOBAHUE MPOLIECCOB THAPOra30IMHAMUKU IIPU

[IPU TPOEKTUPOBAHUH SHEPTETUUECKUX IIPOEKTUPOBAHUM SHEPIETUUECKUX YCTAHOBOK

YCTaHOBOK

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

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

IMMPOCKTUPOBAHNHN SHECPICTUICCKNX YCTAHOBOK

IMPOCKTUPOBAHNU SHECPTCTUUCCKUX YCTAHOBOK

15




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 ycraHoBok (KonTpoabHas 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. TeopeTtnyeckre OCHOBBI YACICHHOTO MOJICIIMPOBAHUS TEIUIOOOMEHHBIX IPOIIECCOB B
3JIeMeHTax 3Heprerudeckoro obopynosanus (KontponbHas pabota)
2. KM-6. [Togxomp! K pa3pab0TKe pacueTHBIX MOJIENICH IS MOJACITUPOBAHUS TETUIOOOMEHHBIX
IPOLIECCOB B AJIEMEHTAX 3HepreTuyeckoro odopynosanus (KonrponbsHas padora)
3. KM-7. YucneHHoe MOJeNUpOBaHKUE TEIUIOTHIPABINYECKUX MPOLIECCOB B KOHCTPYKTHUBHBIX
3JIEMEHTaX dHepreTndeckux ycranoBok (KoHTposibHas pabora)
4. KM-8. AHanu3 TerioruipaBiInyecKux MpoieccoB B KOHCTPYKTUBHBIX dJIEMEHTaX
sHepreTudeckux ycraHoBok (KoHTponbHas paboTa)

3 cemecTp

Dopma peanuzanun: [Tucemennas padora
1. KM-10. ITocTaHOBKa TpaHUYHBIX YCIOBUN MPU MOAETUPOBAHUN TOMOT'€HHOTO FTOPEHHUS
(KontpomnpHas pabota)
2. KM-11. MeTtoibl YMCIEHHOTO MOJETMPOBAHHUS IPOLIECCOB FOPEHUS B JHEPTeTHUECKUX
ycraHoBkax (TectupoBanue)
3. KM-12. YncneHHOe MO/IEIMPOBAHNE MPOLIECCOB TOPEHUS MPU MPOESKTUPOBAHUH
sHepreTuyeckux yctaHoBok (KonTponbHas pabota)
4. KM-9. Ilpouieccsl ropeHus B dHEpreTUYecKux ycraHnoBkax (TectupoBanue)

bannpHO-peNTHHIOBask CTPYKTYypa AUCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.
bannpHO-peHTHHrOBast CTPYKTYpa KypCOBOM pabOThI SBJISIETCS MpUIIoKeHUeM b.

4.2 IlpomMe:kyTOYHAS aTTeCTANNS 1O JUCHUIIMHE

3auem ¢ oyenkoui (Cemecmp Nel)
Ouenka ompezensercss B cooTBeTcTBUHM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM cHCTEME MJis
crynenroB HUY «MOW» Ha 0CHOBaHUU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABIISIIOLINX

Ixzamen (Cemecmp No2)
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Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha 0OCHOBaHMM 3a4€THOW U SK3aMEHALIMOHHOM COCTABJISIOMINX

Kypcosas paboma (KP) (Cemecmp Ne3)
OneHka 3a KypcoByl paboTy ompexensercsi B cooTBeTcTBuUM ¢ llonoxxkeHuem o OamibHO-
peiituHroBoii cucreme mns cryaeHtos HUY «MOW». B mpunokeHue K JUILUIOMY BBIHOCHUTCS
OLIEHKA 32 KypCOBYIO paboTy

Ixzamen (Cemecmp Ne3)
OueHka ompenensieTcss B cCOOTBETCTBUU ¢ IlomokeHneM O OallIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHWU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABJISIIOLINX

B JUIIJIIOM BBICTABJIICTCA OLICHKA 3a 3 CEMECTD.

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

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbIe ¥ JIEKTPOHHbIE U3TAHUA:

1. 3apstakun, A. E. Mexannka HEC)KUMAEMbIX U CKUMAEMBIX JKUJKOCTEH : yueOHUK J1JIs1 BY30B I10
HanpaBlieHuIo "DHepreTruueckoe MamuHocTpoeHue" u "Temnnosnepreruka u temwnorexuuka” / A. E.
3apsakuH . — M. : U3parensckuit jom MOU, 2014 . — 590 c. - ISBN 978-5-383-00903-1 .;

2. ITaBnoBckuii B. A., Hukymenko /1. B.- "BeiuncnurenbHas rupoauHamMuka. TeopeTudeckue
ocHOBHBI", (2-¢ u3m., crep.), M3narensctBo: "Jlans", Cankt-IlerepOypr, 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. HMupensman H. M.- "Teopus u npukiiaaHble 3aJjauu Teruiomacconepesoca’, (2-e usf., ucnp.),
MznarensctBo: "Jlanp", Cankr-Iletepoypr, 2019 - (504 c.)

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

5. Kynarun B. B., Ky3pmuues B. C.- "Ocnosl Teopuu ['T/]. Pabounii mpouecc u
tepmorazonunamudeckuii ananuz" K. 1, (5-e uzn., ucnp.), UznarensctBo: "MammmHocTpoeHue",
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 PAacPOCTPaHseMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;
2. Windows / Oniepamnrionsast cucrema cemeiictsa Linux;

3. Ansys / CAE Fidesys;
4. Maitna BugeoxondepeHIum.

5.3 UnTepHeT-pecypchbl, BKIWYas npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:

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

6. HaimoHaibHast 3JIeKTPOHHAs1 OndmoTeKa - https://rusneb.ru/

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

8. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

9. lopTan oTKpHITHIX AaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA H COIHAIBHOI 3amuThl PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITBIX JaHHBIX MPO(ecCHOHAIBHBIX CTaAHAAPTOB MUHUCTEPCTBA TPY/AA H
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

14. DyuexTpoHHast OTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

15. HanmoHabHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
16. OTkpbITasi yHuBepcuTerckas nnpopmanunonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

17. O¢puunanbHblii caiit MUHHCTEepCTBA HAYKH U BbIcIero oopazoBanus Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

18. ®enepanbHblii mopta "Poccuiickoe o6pazoBanue' - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HaAaMMCHOBaHUE
Y4eOHble ayIUTOPUU AJIs 11-206, JlexinonHas
MIPOBEICHUS JICKITMOHHBIX ayIUTOPUS
3aHATUN U TEKYIIETO
KOHTPOJIS
VY4eOHble ayAUTOpUH IS [11-205,
MPOBEACHUS TPAKTUYECKUX KomnbrorepHslii
3aasatuii, KP u KII KJIacc
YyeOHble ayAUTOPUH IS [11-205,
MIPOBEICHUSA KomnsrorepHslii
MIPOMEKYTOUHOMN aTTeCTalluu KJ1acc
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOM pabOTHI KomnbrorepHslii MMCbMEHHBIN, BEIIANKa JI OJEXKIbI,
YUTATBHBIN 3aJ1 KOMITHIOTEpHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIBIOTEP MEPCOHAIBHBIN,
MIPUHTED, KOHIUIIUOHED
ITomemenus ans 11-206, JIeknnonuas
KOHCYJIbTUPOBAHHMS ayIUTOPUS
[Tomemenus i XxpaHeHus 1-107, Apxus
o0opyIoBaHUs U y4€OHOTO
WHBEHTaps
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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. Ucnons30BaHKEe MEPUOANIHON TOCTAHOBKHU MTPH MOJICTUPOBAHUH TPOIECCOB
TUAPOra30AMHAMUKH B KOHCTPYKTUBHBIX AJIEMEHTaX dHEpPreTuueckux ycraHoBoK (KoHTponapHas
pabora)

KM-3 KM-3. UncnenHoe MOIeTMPOBAaHUE MPOLIECCOB THAPOTA30AMHAMUKH ITPH MPOSKTUPOBAHUN
sHepreTHdeckux yctaHoBok (KonTposibHas pabora)

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)

19



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
TEII000MEHAa B SHEPTeTUYCCKUX 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. IIpouieccel ropeHus B 3HepreTuyeckux 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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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

MOI[GJ'II/IpOBaHHe IMPpOHCCCOB SHCPICTUICCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

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

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Nanexc KM- | KM- | KM-
Howep Paznien kypcoBoro nmpoekta/KypcoBoi paboThI KM: L 2 3
paznena P P P P Henens 6 10 16
KM:
1 O3HakoOMIIEHHE C 33/IaHUEM Ha KypCOBYIO pabOTy, METOANYECKUMU + +
YKa3aHUSAMHU U UCXOJHBIMU JTaHHBIMH
2 Pa3zpaboTka TpexMepHOI MOJICITH SHEPTETUIECKOT0 000PYI0BAHUS + +
3 [TocTpoeHne pacyeTHON CETKH I MOJCIMPOBAHUS (PH3HUECKOTO + +
npoliecca B SHEPreTHYecKoM 000pYA0BaHUH
4 Ornucanue rpaHUYHBIX YCIOBUM U HACTPOEK peraTess + +
5 AHanu3 pe3ynbTaToB YMCICHHOTO MOJIEIMPOBAHUS (PU3UUECKOTO +
polecca B SHEPreTH4eckoM 000pyA0BaHNUN
Bec KM, %: | 25 30 | 45
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