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

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOi nporpammbl: IlpoMblnieHHAS  KOMMYHAJIbHAA TEMJIOOHEPTeTUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MNPUKJIAJHBIE IIPOTPAMMHBIE CPEJICTBA B TEIIVIOODHEPI'ETUKE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

8 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu [na3os B.C.
[IpenomaBaTelib NaerTbnratop R781d247d-GlazovVs-1e208dd2 B.C. I'ma3oB
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Bnapeney

ropenos M.B.
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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rapses A.B.

Waentuduratop

R75984319-GariayevAB-a6831ea]

(pacmudpoBka
MIOJITIHUCH)

A.B. I'apseB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heab ocBoeHus:
KOMITBIOTCPHBIX

AUCUMILIHHBI
IporpaMm

N3yuenune wu

JUlsl  pacuera U

HUCIIOJIB30BaHHUEC
MOJCIIMPOBAHUA

MMaKE€TOB  IIPHUKIAAHBIX
TCIIOOHCPICTUICCKUX u

TEIUIOTEXHOJIOTMYECKUX CHUCTEM M IIPOLECCOB, NMPOTEKAIOIIMX B JJIEMEHTaX JHEPrOreHEPUPYIOLIEro U
HHEPTOMCIIOJNIB3YIOIIEr0 000PYIOBaHUS, a TAK)KE B DJIEMEHTAX KOHCTPYKIMUN 3[JaHUN M COOPYKEHUH

3agauu AMCHMIIINHBI

- UI3YUCHHUC MAKCTOB MMPUKJIAAHBIX IIPOTpaMM, NPUMCHACMEBIX IJId pacdcTa, IPOCKTUPOBAHUA U
MOACIIUPOBAHUA TEIINIOOHEPICTUUCCKUX U TCINNIOTEXHOJIOTHYCCKHUX 06’BGKTOB;

- HpI/IO6peTCHI/Ie HAaBBIKOB HUCIIOJIb30BAHUSA ITAKCTOB MPHUKIIAAHBIX KOMIIBIOTCPHBIX ITPOrpaMMm IJIsd
pPE€UIICHUSA NPAKTHUYCCKUX 3aa4.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-2 cniocobGen
y4acTBOBaTh B pa3paboTKe
OTJIENIbHBIX Pa3/esioB
IIPOEKTHO-
KOHCTPYKTOPCKUX PacyeToB
TETUIOTEXHUYECKHUX H
TEIIOTEXHOJIOTUYECKUX
CHCTEM Ha MPOMBIIIJICHHBIX
HOPEANPUATHIX U 00BEKTaX
KHUITUIIHO-KOMMYHAJTbHOM
cdepbl Ha OCHOBE
HOPMAaTUBHOMN
JIOKYMEHTaIUH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
IIPOTPaMMHBIX CPE/ICTB

N J1-31m1k-2 BBIIIOIHSIET
TEIUIOBBIC U THIPABINYCCKUC
pacueThl TEXHOJIOTHYECKHX
CHUCTEM, ITPOLIECCOB H
o0opynoBaHus

3HATh:
- BelurciuTeIbHBIC METOBI PEIICHHS
3a]1a4 TUAPOTUHAMUKA U
TEIIOMAacCOOOMEHA B MATEMATHYECKUX
makeTax SmathStudio;

- OCcOOEHHOCTH MPOBEICHUS
BBIYHCITUTEILHBIX YKCIIEPUMEHTOB H
00pabOTKH MOJTYYCHHBIX PE3YJIbTATOB B
CFD nakerax.

YMETh:
- cnonp30BaTh Ha MPAKTUKE MPUKIIATHOE
IIpOrpaMMHO€e oOecTieueHue NpeAnpusTUui,
OpraHu3aIuil 1 TEXHUYECKUX
CIIEIIMAIUCTOB, IPUMEHSEMOE JISl pacyeTa
1 IPOEKTUPOBAHUS TEIUIOIHEPTETUYECKHUX
CHCTEM,

- KoppekTHO nocTaBUTh M pEeIUTh TEIIO-,
TUIPO- U a3POAMHAMHUYECKYIO 3a7a4y
MOJIETTUPOBAHUS PaOOTHI
TEIJIOTEXHOJOTMYECKUX CHCTEM U UX
3JIeMeHTOB B MareMaTndeckux u CFD
IMaKeTax.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

HpOMLIH_IJ'ICHHaSI U KOMMYHAJIbHAA TCIIJIOSHCPICTUKA (ﬂanee - OHOH), HaIllpaBJICHHUA ITOATOTOBKHU

13.03.01
OakanaBpuar.

Tenn O3HEPpreTuKa MW TCINIOTCXHHKA,

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

YpOBEHb 00pa30BaHUS:

BBICIIICE OOpa3oBaHUE -

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpuknanHoe 12 8 2 - 2 - - - - - 8 - IlodzomogKa K neKyuiemy KOHmpoio:
IPOrpaMMHOE IToBTOpeHne MaTepuaa 1o pasaeiny
obecrieucHue "IIpukianHoe nporpaMMHoe obecrieueHue"
1.1 [ToHsTHE IPUKIATHOTO 12 2 - 2 - - - - - 8 - Tloozomoeka Kk npaKkmuuecKum 3anamuam:
MIPOrPaMMHOTO Nzyuenne marepuana no pazaeny "llpuknannoe
obecrevyenusi, ero BUbI porpaMMHoe odecreucHue" MoAroToBKa K
U KJIacCU(pUKALMS BBITIOJTHEHHIO 33/1aHUH Ha MPAKTHIECKUX
3aHATHAX
2 WmxenepHas 18 2 - 6 - - - - - 10 - Iloozomoeka K meKyuiemy KOHmMPOJIi0:
BBIYHCIIATEIIbHAS IToBTOpEHNe MaTepuaa Mo paszaery
TEPMOTHPOMEXAHHUKA "HHKeHepHast BBIYUCINTEIbHASL
2.1 Texuonorus CFD B 18 2 - 6 - - - - - 10 - TEPMOTUAPOMEXaHUKA"
HayKe 1 HHXEHEPUH 110020mogKa K NpaKmuueckum 3auAMuaM:
N3yueHnue marepuana no pasaeny
"NmxeHepHas BRIYUCIUTENbHAS
TepMOTHAPOMEXaHUKa" TIOJrOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUYECKUX
3aHATHAX
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], 3-79
3 Buasl u 18 2 - 6 - - - - - 10 - Ilodz0mogKa K meKyuiemy KOHmpoiio:
(yHKIIOHATIBHOE IToBTOpenue maTepuana no pasaeny "Bunsl u
Ha3HavYeHHe (YHKIMOHAIBEHOE HA3HAYSHUE ITPUKIIAHOTO
MIPUKIIaHOTO IporpaMMHOro odecneyeHus."
POrpaMMHOTO Iodzomoeka kK npakmuyecKum 3aHAMUAM:
obecTeyeHusI. Wzyuenne maTepuana o paszaeny "Bumsr u
3.1 TpukiagHoe 18 2 - 6 - - - - - 10 - (yHKIIMOHAIBHOE HA3HAYCHUE MPUKIIATHOTO
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IIPOrpaMMHOE POrpaMMHOr0 obecnedyeHus." Mo roToBKa K
obecrieueHne BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
NpeANpPUSITHH, 3aHATHAX
OpTaHM3aIi 1 H3yuenue mamepuanog 1umepamypHbix
TEXHHYECKUX UCIOYHUKOG:
CHELHATNCTOB [3], 5-25
4 [puknanHsre 20 10 Iloozomoeka K meKyuiemy KOHmMPOJI0:
MIPOTPaMMBI IS IToBTOpEHNE MaTepuana Mo pasaety
MaTEeMaTHIECKOTO "[IpuKIIagHBIC IPOTPAMMBI IS
MOJEITMPOBAHHS MaTeMaTHIECKOTO MOJEITHPOBAHHUS
TEIIOIHEPTeTUUECKUX TETUIOPHEPTETUUECKUX CUCTEM U KOMIUIEKCOB"
CHCTEM U KOMIIJICKCOB Ilo020mo8Ka K npaKkmu4eckum 3aHAmMuam:
4.1 [Ipuxnanneie 20 10 N3yyenne MaTepuana mno pasaeny
IIPOrpaMMBI JUIS "[IpuxnasHbple IPOrPAMMBI IS
MaTeMaTH4eCcKOTo MaTeMaTHueCKOr0 MOJIETMPOBAHHUS
MOJIEIUPOBAHUS TETJIOPHEPTETUUECKUX CUCTEM U KOMIUIEKCOB"
TEIIOIHEPTeTUUECKUX MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
CHCTEM U KOMIIJIEKCOB MPAaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 75-119
5 [puxnagaoe 22 10 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
IPOrpaMMHOE [ToBTOpEeHue MaTepuaa o paszieny
obecrieueHue aist "[TpuknazHoe mporpaMMHoOe o0ecTiedeHue s
YHCIICHHOTO YHUCIIEHHOTO MOJIEIMPOBAHUS CJIOXKHBIX
MO/JICITUPOBAHHMS TEXHUYECKUX 33/1a4 B TEIUIOIHEPTETHKE U
CJIOKHBIX TEXHUYECKHUX TeIUIOTeXHHKE"
3a]a4 B 110020mogKa K NpaKmuuecKum 3aHAMuaM:
TEIMJIOPHEPTEeTHKE U W3yuenue marepuana no paszaeny "llpuknannoe
TEIIOTEXHUKE MPOrpaMMHOE O00ecIeYeHHEe ISl YHCIEHHOTO
5.1 [puxnagaoe 22 10 MOJEJTUPOBAHUS CIIOXKHBIX TEXHUYECKUX 3a/1a4
IIPOrpaMMHOE B TEIUIOIHEPTETHKE U TEIJIOTEXHUKeE"
obecrieuenue, MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha

ucnosns3yromee CFD
TEXHOJIOTHIO JUIsI
YHUCIICHHOTO
MOJIeTNPOBAHUSA
CIIO’KHBIX TEXHUYECKHUX
3aja4 B

MPAKTUYCCKUX 3aHATHUAX
H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.

[4], 75-80




TCIUIOOHCPICTUKE U
TCIIJIIOTEXHUKE
3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 14 - 28 - - - - 0.3 48 17.7
Hroro 3a cemecTp 108.0 14 - 28 - - 0.3 65.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpuxnadnoe npoepammuoe obecneuenue

1.1. ITonsiTHE PUKIIAAHOTO IPOrPAMMHOTO 0OECTIeYeH s, €r0 BUIBI U KIIaCCHU(pUKALIUS

CucremMHOE U MPUKIIAAHOE MporpamMmHoe obecrieuenue. Knaccudukanus no tumy u mo chepe
npuMmenenus. OCHOBHbIE HampaBJeHHs pa3BuTus. KpaTkas xapakTepucTuka U IpUMepbl OCHOBHBIX
BUJOB TNPUKIAAHBIX mporpamm. IIporpammubie cpenctBa oOmiero HazHaueHUs: TeKCTOBBIE
PEIaKTOPBl U CUCTEMBI KOMIIBIOTEPHON BEPCTKU. I'paduueckue penakropbl. CUCTEMbI yIpaBlIeHUS
0azamu JaHHBIX.. [IporpaMMmHBIE CpeacTBa CIELMAIbHOIO HA3HAYEHUs: OKCIEPTHBIE CHUCTEMBI
(cucteMbl TOANEPKKH MPUHATHS pelieHuit). MynpTuMeana MPWIOKEHUs i1 CO3JaHud U
pEelNakTHpOBAaHUS BHIEO ¥ 3BYKOBOM wuH(popmanuu. [umeprexkcroBbie HH)OPMANMOHHBIE H
oOydaromue cucteMbl (DJIEKTPOHHBIE CJIOBAapH, OJHIMKIONEAWM, CIPABOYHBIE CHCTEMBI)..
[TporpammMHubie cpencTBa ydyeOHOro HasHadeHus. IIporpammHubie cpencTBa NpogecCHOHATHLHOTO
YPOBHS: CHUCTEMbl aBTOMATHU3MPOBAHHOTO IPOEKTHUPOBAHHS, AaBTOMATHU3UPOBAHHBIE CHCTEMBI
yIpaBiICHUS,, ABTOMATU3UPOBAHHBIE CHUCTEMBl YIPABIECHUS TEXHOJIOTMYECKUMHU IPOLECCAMH,
ABTOMATU3UPOBAHHBIC CHUCTEMbl YNPABJICHHS HAYYHBIMH HCCIEIOBAHUAMHU, T€OMH(OPMALMOHHbBIE
cucrteMbl. [lakeTel TPUKIATHBIX TPOrpaMM JUJIi  MaTEeMaTHYECKOTO M HMMHUTAI[MOHHOTO
MOJICTTUPOBAHHUSL. .

2. Huoicenepras evruuciumenvras mepmoeudpomexaﬁuka

2.1. Texnonorus CFD B Hayke u HHXEHEpUU

Uro takoe CFD? IIpumeps! npunoxenuit CFD. Okcnepument u ECFD. Kak padoraer ECFD?.
Heonpenenennoctu u omubOku. @yHKIMOHANbHAS poBepka pacueToB. IlpakTuyeckas anpodarus
pacdeToB.. AHUMAaLMOHHbIE IPUMEPHI HECTALIMOHAPHOTO MOJEIUPOBAHMUSL.

3. Buowi u d)VHKuMOHClJZbHOe HA3HA4YeHue I’ZDMKJZGOHOZO npocpammHoco obecneyenus.

3.1. [IpuknanHoe nporpaMMHOE o0ecrieueHrne IPeIPUSITUNA, OpraHU3alMi U TEXHUYECKUX
CIEIMAIINCTOB

[TporpamMmmHoe obecnieuenre nHppacTpykTypsl npeanpustus. [Iporpammsl 1t nogaepxku [10
npeanpustThid. CucTeMsl ynpapieHHus 0a3aMu TaHHBIX, CEPBEPHI JIEKTPOHHOM MOYTHI, YIpaBICHUE
JIOKaJIbHOM ceThi0 U cucrteMamu Oe3zonacHoctu.. [IporpammHoe obecrnieueHue MH(POPMALIMOHHOTO
paboTHuka.. [IpuoxkeHue s MOATOTOBKH mpe3eHTauuil.. [Iporpamma ynpaBieHus NpoeKTaMu.
PacummmpenHbIil mouck nHGopMauu B 3JIEKTPOHHBIX W3aHUAX. PaboTa ¢ 37eKTpOHHOM MOYTOiA. .

4. HDMK/ZG@Hble npozpammbol O MAMEMAMUYECKO20 ManJZMDOSGHu}Z menjiorepecemu4ecKux
cucmem u KOmnjekcos

4.1. HpI/IKJ'IaI[HLIe nporpaMMmal 4jist MaTEMAaTUICCKOTO MOACTIUPOBAHUS TCINIOOHCPICTHICCKUX
CHUCTCM U KOMIIJIICKCOB

Maremarnueckoe onucaHue nponecCoB B TCIUIOOHCPICTUYCCKUX W TCIJIOTCXHOJOTMYCCKUX
cucTeMax Ha OCHOBAHHNU HeCTaIII/IOHapHBIX MATEMATHUUYCCKUX Moneneﬁ C COCpeJIOTOLIeHHLIMI/I
napamerpamu.. [laker SmathStudio u ero npumeHeHue g pacyeTa TEXHUYECKUX CHUCTEM.
BOSMO)KHOCTI/I nu OFpaHI/I'—IeHI/ISI. I/ICHOJ'IBSOBaHI/Ie 6I/I6J'II/IOT6KI/I U BBIYHUCINUTCIBbHBIX Cpe,Z[CTB
SmathStudio..

J. HDHKJZ(I@HOQ npozpammHoe obecneyenue 01 YUCIEHHO20 Modeﬂupoeauuﬂ CJIOIHCHbBIX
MEXHUYEeCKUX 3a0a4 6 menjooHepeemuKke u menjionexnuke




5.1. [IpuknagHoe mporpaMmHoe odecrnedenue, ucrnonb3yriee CFD texHomoruto s
YUCJIEHHOTO MOJIETTMPOBAHUS CIOXKHBIX TEXHUYECKUX 3314 B TEIUIODHEPIE€TUKE U TEINIOTEXHUKE

[IporpamMHoOe oOecrieueHHe Al MOAEIHPOBAHUS TPOLIECCOB THAPOAMHAMHUKH, TEIUIO- U
MaccoooOMEeHa B TEIIODHEPIeTUYECKOM M TEIJIOTEXHOJIOTHYECKOM OOOpYy/IOBAaHUH, B DJIEMEHTAX
KOHCTPYKUMHU 30aHUN U coopyxkeHud. Ero Buapl. Monenu ¢ pacnpenencHHbIMU ITapaMETPAMM..
[Taker mnpuxmamaeix mporpamm OpenFoam. Hasnauenume u oGmactu npumeHeHus. CriocoObI
3aJaHusl MCXOJHBIX JAHHBIX. 3ajaHue Mmopenei TypOynentHoctu. OmpesneneHne TEIIOBBIX,
MacCOBBIX IOTOKOB M THMIPOJMHAMHUYECKOTO TPEHUS HA TBEPHABIX IMOBEPXHOCTIX C IOMOIIBIO
npucTeHOYHbIX (yHKIMA. CrocoObl pemieHus 3anad Ha 00JacTAX CO CIOXKHON TeoMmerpuen
METOJIOM B3aHMMOIIPOHUKAIOMIMX KOHTUHYYMOB.. CrnocoObl pacuera OOBEKTOB, TpPEOYIOIIUX
00BeAMHEHNS MOJIENIEN C paclpeeeHHbIMUA U COCPEIOTOUYEHHBIMH ITapaMeTpaMH B OJJHOM IaKeTe
MPUKIIAJHBIX TPOTPaMM.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH]
1. I[Tporpamma PUJIAH - [TonGop u pacder TermiooOMeHHOTr0 000pYyI0BaHHS;
2. Pemrenne OJ1Y B SimlIntech;
3. MonenupoBanue teroodMena cpeactsamu SmathStudio u OpenFoam;
4. ITpumeps! 1 3a/1a49M 10 AHATUTHICCKOMY M YUCJIICHHOMY PacueTy MPOIeCCOB TEINIO00OMEHA
B DJIEMEHTAaX TEIJI0PHEPTreTHUECKOTO U TeIIOTEXHOJIOTHYECKOT0 000PYA0BAHUH, a TAKKE
31aHUM U COOPYKEHUM;
5. Maremarnueckoe MojaeupoBanue B cpeae Simlntech;
6. Ocobennoctu pabotsl B cpene SmathStudio — [IpoBepka n ananu3 pacyeTos,
BeInonHeHHBIX B CFD-makerax;
7. Pacuer mygucroro teruiooomeHa cpeacramu SmathStudio&OpenFoam;
8. OcHoBHble PpyHKMH U Bo3MokHOCTH OPenFoam.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxnenue marepuaioB o kelicam paszaena "llpuknaanoe nporpamMmmHoe odbecrieueHue”

2. OOcyxneHne MarepualioB IO Keiicam pasfena "MHkeHepHas BBIYHCIUTEIbHAS
TEPMOTHAPOMEXAaHUKA"

3. OOcyxaeHnue MaTepuaaoB 1Mo Kekicam pasnena "Buisl M QyHKIIMOHATLHOE Ha3HAYCHHE
MPUKJIQJHOTO MPOrPaMMHOr0 obecredyeHus."

4. OOcyxneHue MaTepuangoB 1o keiicam paszzaena "llpuknagHble MOporpaMMbl  AJis
MaTeMaTHYeCKOr0 MOJIETIMPOBAHUS TETJIOIHEPTETUUECKUX CUCTEM U KOMILIEKCOB"

5. OO6cyxnenue marepuaoB 1Mo keiicam paznena "[Ipukiiamnoe mporpammHoe obOecrieueHne
JUIL YUCJIEHHOTO MOJIETUPOBAHMS CJIOKHBIX TEXHMUYECKHX 33/a4 B TEIJIOIHEPreTUKE U
TEIUIOTEXHUKE"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAaHUE)

3arTaHUpPOBaHHBIC PE3YJbTAThl OOYYCHHS IO TUCIIUILIAHE Koner
COOTBETCTBHH C
(B COOTBETCTBHH C pazneisiom 1) HWHJIUKAaTOPOB n3.1)
1]12]3]4]5
3HATh:
Oco0eHHOCTH MTPOBEACHHUS BEIYUCIUTEIBHBIX TectupoBanue/Uurepderic OpenFoam, coznanue
AKCIIEPUMEHTOB U 00paOOTKHM MOJIYYCHHBIX PE3YJbTATOB B V-3 + 00BEKTa M CETOYHBIN FeHEPATOP, ONEPATOPHI U
-3MK-2

CFD makerax (yHKIIMHM, METOJ1 pacueTa v BU3yaau3alus

pe3yibTaTa
BrruucnurenbHble METOBI PEIICHUS 3a/1a4 TectupoBanue/"PUJAH" - Pacuer
THIPOJIMHAMUKHY U TEIIOMAacCOOOMEHA B MATEMATUUYECKUX TEIIOOOMEHHUKA
makerax SmathStudio WJ1-3rik-2 +

TectupoBanue/Tect «I1TIC» - Buasl u

HA3HAYCHMSI MPUKIIATHBIX MPOTPAMMHBIX CPEJICTB
YMmerh:
KoppekTHo nocTaBUTh U pelIuTh TEIJIO0-, TUAPO- U KonTponsnas pabora/MeTo KOHTPOIBHOTO
a’pOIMHAMUYECKYIO 33/1a4y MOAEIUPOBAaHUS PabOTHI obbema u ero peanusanus B cpeae SmathStudio
TEINIOTEXHOJIOTMUECKUX CUCTEM U UX DJIEMEHTOB B WJ1-3rik-2 ot

KonTponbnas padora/Pemenne O/1Y B cpene
mateMatuuecknx 1 CFD makerax .

Simintech
Hcnonb30BaTh HA MPaKTUKE NPUKIAJTHOE TPOTPAMMHOE Tectuposanue/Mutepdeiic OpenFoam, coznanue
oOecrieueHre MPEANPUITHI, OpTraHU3aIUN U TEXHUUECKUX T3 + |4 00BEKTa M CETOYHBIN reHepaTop, ONepaTopbl U

-3IK-2

CHELUATUCTOB, MPUMEHIEMOE JIJIs pacuera u (yHKIIUHM, METOJ1 pacueTa v BU3yaau3alus
MIPOCKTUPOBAHUS TETUIOPHEPTETUUECKUX CUCTEM pe3yibTaTa




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. MeTo KOHTPOJILHOTO 00beMa U ero peanu3aius B cpeae SmathStudio (KonTponsHas
pabora)
2. Pemenne O/1Y B cpene SimIntech (Kontponwshas pabora)

Dopma peanuzaruu: [lucemennas padota
1. "PUJJAH" - Pacuer Termoobmennuka (TectupoBanue)
2. Unrepdeiic OpenFoam, co3ganre 00beKTa U CETOUHBIN TeHepaTop, onepaTopsl U GyHKINH,
METO/1 pacyeTa v BU3yanu3auus pesynbrata (TectupoBanue)
3. Tect «(IIIIC» - Buasl v Ha3HAaYeHHsI IPUKIIAAHBIX TporpaMMHBIX cpeacTB (TectupoBanue)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUIIIIMHBI SBJISETCS MPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp NoS)

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Makapos, E. I'. Unxxenepnsie pacuetsl B Mathcad 15 / E. I'. Maxkapos . — CIIO. : ITutep, 2011 . —
400 c. — (Yuebnsrit kypc) . - ISBN 978-5-459-00357-4 .;

2. Motynesuu, B. I1. YueOnoe nocobue no kypcy "CrnenBonpocsl Temio-u maccoomena'.
Uucnennsie MeTOABI pacuera TerooMenHoro odopyaosanus / B. I1. Motynesuy, C. B. XKybpuH ;
Pen. 3. JI. Cepruesckuii ; Mock. snepr. un-t (MOH) . — M. : U3n-Bo MOU, 1989 . - 76 c.;

3. A. M. I'ymepos, B. A. Xonoaunos- "[Taker Mathcad: Teopus u npaktuka" 1, U3natensctBo: "®oH
Axanemuu Hayk PeciyOonuku Taraperan", Kazans, 2013 - (112 c.)
https://biblioclub.ru/index.php?page=book&id=258795;

4. A. M. T'ymepos, B. A. Xonoanos- "Ilaker Mathcad: Teopus u npaktuka" 2, U3garensctBo: "®on
Axkanemun Hayk Pecniybnuku Tatapcran", Kazans, 2013 - (84 c.)
https://biblioclub.ru/index.php?page=book&id=258796.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiitng BuneokondepeHnuuu;

5. SimInTech;

6. SmathStudio;
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7. OpenFOAM.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKA OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaUMCHOBaAHHUC
Y4eOHbIe ayAUTOPHH IS I'-409, Yyebnas napTa, CTOJ MpernojaBaTeis, CTyJ, 10CKa
MIPOBEJICHUS JIEKIIMOHHBIX ayIuTOpus MeJoBast

3aHATUI U TEKYILIETO
KOHTPOJIA

Y4eOHbIC ayAUTOPHH TS
[IPOBEIECHUS MPAKTHYECKUX

B-104-3, Yuebnas
aynuTtopus Kad.

napra, CTOJ nmperoaaBareid, CTyJl, I0CKa
MCJI0OBasd, KOMIIbIOTCPHAs CCTh C BBIXOAOM

3ansTui, KP u KII "TMITY" B VIHTEpHET, MyJIbTUME TUMHBIN ITPOEKTOP
Y4eOHble ayIUTOPUU AJIs I'-409, YyebHas napTa, CTOJ NpernojaBaTes, CTyl, 10CKa
MIPOBEACHUS ayIUTOPUS MeJIOBas
MIPOMEXKYTOUHOU
aTTecTaluu
[Tomewmenus nist HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOJ
CaMOCTOSITEITLHON pabOTHI KomnberorepHbiit MMACHBMCEHHBIHN, BEIAJIKA JIUIS OJICKIbI,

YUTaJIbHBIN 341

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

[Tomemenus ans B-104-6, CTOJI, CTYJI, KA 175 JOKYMEHTOB,
KOHCYJIbTUPOBaHMS [TpenonaBaTenbckas KOMITbIOTEPHAS CETh C BBIXOJIOM B
kad. "TMIIY" HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
JOKYMEHTBI, )KypHaJbl, KHUTH, Y4eOHUKH,
nocoous
[Tomernenus s XpaHeHUs B-02, Apxus CTeJUIaX JUIsl XpaHEHUsI KHUT, CTOJ JUIs

o0opy0oBaHus U y4eOHOTO
WHBEHTapA

paboThI C TOKYMEHTAMHU, CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpI/IKJIa,ZIHble IMpOorpaMMHBIC CPCACTBA B TCIINIOOHCPI'CTUKE

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

"PUJIAH" - Pacuet TeruiooomenHuka (TectupoBanue)

Tect «I1IIC» - Bunpl 1 Ha3HaYeHMsI IPUKIIAAHBIX IporpaMMHBIX cpelcTB (TectupoBanue)
Hutepdetic OpenFoam, coznanne 00beKTa M CETOYHBIN T€HEPATOP, ONEepaTOPbl U PYHKIINH,
METO/1 pacyeTa U BU3yanu3auus pesynbrata (TectupoBanue)

MeToa KOHTpOJIBHOTO 00beMa U ero peanusanus B cpene SmathStudio (KortponsHas padota)
Pemenune O/1Y B cpene SimIntech (KontponbsHas pabora)

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

WNnupexe KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuuminHbl KM: L 2 3 4 S
paznena Henens 3 7 9 12 15
KM:
1 [TpuxnanHoe mporpaMMHOE oOecreueHue
11 [ToHsiTHEe MPUKIAIHOTO NPOrPAMMHOI0 00ECTIEUEHHUS], + +
' €ro BUbI U KJIaccuukaims
2 WnxeHepHas BBIYUCIUTEIbHAS TEPMOTUIPOMEXAHNKA
2.1 Texnonorust CFD B Hayke U MHKEHEPUU +
3 Bunsl v GyHKIIMOHATEHOE HA3HAYEHHUE TPUKIIATHOTO
MIPOTrPaMMHOTO 00€CTIeUeHUS.
[TpuknaaHoe mporpaMMHOe obecrieueHune
3.1 NPEANPUATHI, OPTaHU3AIUN U TEXHUYECKHX +
CIEIMAJINCTOB
[TpuxnagHbie MPOrpaMMBbl JIJIsl MATEMaTUYECKOTO
4 MOJIEJIMPOBAHUS TEIIOIHEPTETUYECKUX CUCTEM U
KOMILIEKCOB
[IpuknagHbeie mporpaMMbl AJi1 MATEMATHYECKOTO
4.1 MOJICJINPOBAHUS TEIJIOHEPTETUYECKUX CUCTEM U + +
KOMILIEKCOB
[TpuxnanHoe nmporpaMMHOe oOecrieueHue JIst
5 YHUCJIEHHOTO MOJAEIMNPOBAHUS CIOKHBIX TEXHUUECKHUX
3a]1a4 B TEIUIOPHEPTETHKE U TEIJIOTEXHUKE
[TpuknaaHoe mporpaMMHoOe oOecrieueHue,
51 ucnonb3yromiee CFD TexXHOI0THIO 17151 YHCIIEHHOTO + +

MOZACIINPOBAHUA CIIOKHBIX TCXHUYCCKUX 3adaY B
TCIIJIOOHCPTCTUKE U TCIIJIOTCXHUKE

Bec KM, %: | 15 20 15 25 | 25
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