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Pabouass nporpaMma QM CHUILIHHBI
CFD-MOJIEJINPOBAHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.13

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 ¢ OLEeHKOM

8 cemectp - 0,3 yaca;
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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ienp ocBoeHMs AUCHMIUIMHBI. W3YYCHHE METOAOB IPOBEACHHS YHUCICHHOIO MCCICIOBAaHUSA
(U3HUECKUX MTPOLIECCOB, IPOUCXOISIINX B AEMEHTaX TEIUIOIHEPIeTHUECKOT0 000pyI0BaHUs

33[{3‘11/1 AUCHHUITIMHbI

- N3y4EHHE METOJIUKH CO3JaHMs a/IeKBaTHOM MaTeMaTU4eCKOW MOJIETH 3JIEMEHTA
SHEProoOOPyI0BaHUS PA3TUYHOIO YPOBHS CIOKHOCTH MPHU pa3pabOTKe U IKCILUTyaTalluu
TEIUIOPHEPTETUUECKUX YCTaHOBOK;

- IpHOOPETEeHNE HABBIKOB IJIAHUPOBAHUS U MPOBEICHUSI HATYPHOT'O U BBIYUCIUTEIHLHOTO
HKCIIEPUMEHTA 110 HCCIIEIOBAHUIO MIPOIIECCOB TEINIOMACCOOOMEHA B 3JIEMEHTE SHEProoO0OpyI0BaHNUS,;;

- IPUOOPETEHNE YMEHUS MIPEJICTABIATh PE3YNIbTaThl BBIYUCIUTEIBHOIO SIKCIIEPUMEHTA B BUJIE
WHXCHEPHBIX (OPMYJI, YIOOHBIX /ISl MPAKTHYECKOTO PUMEHEHUS;;

- IpUOOPETEHNE HABBIKOB MTPOBE/ICHNUS BEIUNCIUTEIHLHOTO SKCIIEPUMEHTA C TOMOIIBIO
coBpemeHHbIX CFD-nporpamm 1 pacuera nporeccoB TeIoMaccooOMeHa U THAPOTUHAMUKA U
pelieHus MPaKTUYECKUX 3a7a4 MPOEKTUPOBAHUS SJIEMEHTOB TEINIOOHEPT€TUYECKOT0 000PYI0BAHHUS. .

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

ITK-4 CrocoOHOCTE
NPUHUMATH YYaCTHE B
MaTeEMaTHYECKOM U
KOMIIBIOTEPHOM
MOJICIMPOBAHUH B
TEIIOBOM U
BO300HOBJISIEMOM
JHEPreTHKE

N 1-2nk-4 [TpumMeHseT MeTO bl
MOJICJIUPOBAHUS 0OBEKTOB
TEIJI0BOH U BO300HOBIIIEMOI
SHEPreTUKU JJISl PEIICHUS
poeCCHOHANIBHBIX 3a]1a4

3HATh:
- YHCJICHHBIC METO/Ibl pacyeTa BApUAHTOB
pa3pabOTKH U IOCTPOCHUS aJICKBATHBIX
MaTeMaTHYECKUX MOJIeIel Ha OCHOBE
BBIYUCJIUTCIIBHOT'O SKCIICPUMCHTA IIPpU
MPOCKTHUPOBAHUY TEIIOPHEPTETHUCCKUX
00BEKTOB C YIETOM 0COOCHHOCTEMH
MPOTEKAIINX B HUX (U3UIECKUX
MIPOIIECCOB;;

- 0COOEHHOCTH MOJETUPOBAHMS MTPOLIECCOB
TerIiooOMeHa u TUAPOJUHAMHKHU B
DJIEMEHTAX TEIIOAHEPTEeTHUECKUX
YCTaHOBOK;.

YMETB:
- 3aIIMCBIBATh B BUJIE CUCTEMBI

MHTETPaIbHBIX U AUPPEpEeHINATbHBIX
YpaBHEHHI MPOIIECcChl TEMIO0OMEHA U
TUJIPOJIMHAMUKY B JIEMEHTAaX
TEIJIOPHEPTETUYECKUX YCTaHOBOK;;

- IpUMeHsTh naket Jloroc (pe3epBHbII
naketr ANSYS) ms pemenus 3aaau
CTaIlMOHAPHON U HECTAllMOHAPOHOMN
TEIUIONPOBOIHOCTH, CBOOOTHON U
BBIHY/ICHHON KOHBEKIUH, CJIOKHBIX
3ajJ1a4u TermI000MeHa U THAPOIMHAMUKH;.

I1K-4 Cioco0HOCTE
[IPUHUMATh y4acTHE B
MaTeMaTHYECKOM U
KOMHBIOTepHOM
MO/JICITUPOBAHKH B

NJ-5nk-4 [IpumensieT B
po¢eCCHOHATBHON
JeSITeTbHOCTH COBPEMEHHBIE
METOJIBI M CPEJICTBA
BU3yaJIU3aIlUH JaHHBIX

3HaThb.
- IPUHIUIIBI ICKOMITO3UIINU
TECIIIIOOHEPTCTUUCCKOTO O6T)€KT3;.

YMETbh:
- IpUMEHsATH nakeT Jloroc (pe3epBHBIN
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHIINHA I/IHIIPIKaTopa OJOCTHMKCHUA
KOMIIETCHIINHU
TEIJIOBOH U nakeT ANSYS) mis Bu3yanuzanuu
BO300HOBIISIEMOM pe3ynbTaTOB peLICHUs 3a/1a4
SHEPIeTHKE CTaIlMOHAPHOW W HEeCTaIllMOHAPOHOM

TEIJIONPOBOHOCTH, CBOOOHON U
BBIHY)KJICHHOW KOHBEKIIUH, CIIOKHBIX
3a/1a4y TEII00OMEHa U TUIPOJIMHAMUKHY;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluctumiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANbHONW 00pa3oBaTeNbHOW IMpOorpaMMme
[{udposuzamus B TeTIOBOK 1 Bo300HOBIsIeMoi sHepreTuke (naee — OIIOIT), HanpaBieHUs TOATOTOBKU
13.03.01 TemmodHepreTuka ¥ TEIUIOTEXHUKA, YpPOBEHb O0Opa3oBaHUs: BBICIICE OOpa3OBaHHE -
OakanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh JucnuninHa 6a3upyeTcs Ha CIeAyIOIIUX TUCHMITIMHAX: «MaremaTtuka», «Du3ukay,
«mxenepnas rpadukay, «Texuudeckas TepMoauHaMuKay, «Temomaccooomeny, «MHbopMaoHHbIe
TEXHOJIOTHUHNY, «HHCIEHHBIE METOBI MOIEIMPOBaHus. [IprukiiaqHoe mporpaMMupoOBaHue»

- yMETb paboTaTh Ha KOMIIBIOTEPE

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Pasnensr/TeMsl 8 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonraxrHas padora cp CopneprkaHne caMOCTOSTETFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8 s O | Jlex | JIab | IIp — - VKK | TK 1A CeMECTDE aTTecTaluu
A P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CFD-moznenupoBanue 90 8 14 - 28 - - - - - 48 - Ilodz0moska K KOHmMPOALHOU padome:
1.1 Beeaenue. [poneccs 5 1 - - - - - - - 4 - KonTponbHast pabota Ne3: «HucneHnoe
TEIUI00OMEHA U MOJICIUPOBAHKE TCILIOOOMEHHOT'O arnmapaTa
THAPOIMHAMUKY B (KM-4)
3JIEMEHTaX Camocmosamenvnoe usyuenue
TEIUIO3HEPTETHYCCKIX meopemuuecko20 mamepuana: [8, 10,]
YCTaHOBOK. pa3maTouHbIit MaTepuain, [2] c. 46-54
1.2 Cucrema 6 1 - 1 - - - - - 4 - Camocmoamenbroe uzyueHue
HWHTETPaJIbHBIX U meopemuueckozo mamepuana: Bepupukarms
nuddepeHnraTbHBIX Jloroc (peseps - ANSYS), Habop TecToBBIX
ypaBHEHHHA 3a7ad. pa3gaTOYHBIA MaTepra
KOHBEKTHUBHOTO Ilo0zomoeka K KOHMPOILHOU padome:
TEIJI000MEHa. KonTponbHas padota Ne2: «HucneHHoe
1.3 CrauuoHapHas 9 1 - 2 - - - - - 6 - peleHne KOHBEKTUBHO-IH((HY3MOHHON
TEIUIONPOBOIHOCTb. sagaum» (KM-3)
1.4 Hecramuonapnas 10 2 - 2 - - - - - 6 - Camocmoamenbnoe uzyuenue
TETJIONPOBOJIHOCTb. meopemuyecko2o mamepuana: [7, 8], c. 12-34,
15 Cucrema ypaBHEHUI 8 1 - 1 - - - - - 6 - pasjatounblii Mmatepuan(7, 8]
Haspe-Crokca. CamocmosamensbHoe usyuenue
1.6 | OcobeHHOCTH peleHus 14 2 - 6 N - - N R 6 N meopemuueckozo mamepuana: [2, 5] c. 36-40,
3a/1a4 BBIHY)KJICHHOM 1 21-27, pa3maTo4HBIA MaTepHrai
CBOOOIHOM KOHBEKIIMH. Iloozomosxa Kk KOHmMPOIbHOU pabome:
1.7 Bepucdukarms JIoroc 18 2 N 8 N - - N N 3 N Kontponbnas padora Nel: «HucinenHoe
(peseps - ANSYS), pererne 3a1auu TemronpoBoaHoct» (KM-2)
HAbOP TECTOBBIX 3a(au. Camocmoamenshoe usyuenue
1.8 YyclleHHoe 20 4 _ 3 B - - - _ 8 - meopemuuecko20 mamepuana: [2, 5] c.65-74,
MOJICITUPOBaHUE 12-14, 52-70
TEILIOOOMERHOLO Camocmoamensroe usyuenue




armapara

meopemuuecko2o mamepuana: [1, 2] c. 10-40
Iloozomoeka K meKyuwiemy KOHmMPOJI0:
TepmuHonoruueckui tect: «Meton
KOHTPOJIEHOTO 00BeMa» (KM-1)
Camocmosmenvroe usyuenue
meopemuueckozo mamepuana: [2, 5] c. 61-65,
pa3aTOYHBIA MaTepuail

Camocmosmenvroe usyuenue
meopemuueckozo mamepuana: 4,6, 11] c. 15-
30, c. 11-33, c. 202-232

H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOB:

[1], c. 10-40

[2], c. 10-40
[3], c. 10-40 c. 61-65, pazgaTounblii MaTepuan
[4], 11-97, 129-141, 172-190, 194-230, 357-481
[5], c. 11-33, c. 61-74, pa3naTo4Hbiii MaTepHa

[6], c.65-74, 12-14, 52-70
[7], c. 20-54
[8], c. 202-232
[9], ctp.124-146¢Tp. 147-170, 182-234, 286-
295¢1p.235-285¢1p.297-329, 330-368cTp.502-
533 c1p. 369-416

[10], 1-70
[11], 1-65
3ayer ¢ OIEHKOMH 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

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. CED-mo0enuposanue

1.1. Beenenue. [Iponeccs! TeriooOMeHa 1 TUAPOAUHAMUKH B 3JIEMEHTAX TEIJIOOHEPTreTUYECKIX
YCTaHOBOK.

Ilenu u 3agaun MojenupoBaHus. MeTOIbl MCCIENOBAHHS TEIIOOOMEHAa U TUIAPOAMHAMUKH.
Knaccudpukanus wmeromoB pacdera. UYucineHHble MeTOAbl. [lOHSATHE  BBIYHCIUTEILHOTO
skcrniepumenTa. CoBpemennbie CFD-niporpammerl..

1.2. Cucrema UHTETpaTBbHBIX U AU PEPECHIINATHHBIX YPABHEHII KOHBEKTUBHOTO TEIIIO0OOMEHA.

bazoBeie 3aKkOHBI. YCIIOBHSI OJIHO3HAYHOCTH. MeTon KOHTpOibHOTO o0OBema. Teopema
Octporpaackoro-I'aycca. O6o6mennoe muddepeHnuansaoe ypapHenue. [1oHITHE KOHBEKTHBHO-
nuddy3unonnoit 3agaun. O0o0meHHbIe KodPPuImeHTs neperoca. [IoHATHEe HCTOYHUKOBOTO YJICHA.
OCOOEHHOCTH JIAMUHApPHOTO M TYpOYJIEHTHOTO peXuMa TeueHHs. I[IporpaMMHBIH KOMILIEKC
KOHEUHO-3JIeMeHTHOro aHanmu3a Jloroc (pesepBHblii - ANSYS). Crpykrypa HnporpamMMHOIO
KOMILJIEKCca. DTanbl PEeIICHHs 3a7a4 KOHBEKTUBHOTO TeriooOMeHa. [IpeacraBienue u o6paboTka
pe3yJIbTaTOB pacyera..

1.3. CrauroHapHas TEIIONPOBOJAHOCTb.

CranuoHapHass OJHOMEpHAas TEIUIONPOBOAHOCTb. TpexToueuHbld 1ma0JIOH B  MeTOJe
KOHTPOJIbHOTO 00beMa. [loHaTHe TuCKpeTHOro aHanora. Y4eT HCTOYHMKOBOI'O YWIEHA U TPAHUYHBIX
ycnoBuid. Cucrema anredpandyeckux ypaBHEHUH JUCKPETHOro aHajora. Jluckperusaius pacyeTHON
o0nacTv, KOHTpOJIbHbIE  OOBEMBbl, TIpaHUYHbIE  KOHTpOJbHbIE 00beMbl. IlepemeHHbIe
Teriogusnueckue cBoiictBa. Pemienue HenuHeilHbIX 3aaa4. IlpaBuia mocTpoeHus IUCKPETHOTO
aHajora. JIMCKpeTHBI  aHAJIOr JBYMEPHOW M  TPEXMEPHOM  3aJa4d  CTAllMOHAPHOM
TEIUIONIPOBOAHOCTH B J€KapTOBOM M LWIMHAPUYECKOM TOJSAPHOM cHUcTeMax KOOpJAUHAT.
[TaTUTOUEUHBIN U CEMUTOUYEUHBbIN 11a0J0H. MeTo/ibl MPOrOHKM M NEPEMEHHBIX HANpaBICHUN IS
peLIeHHs CUCTEMBI alreOpanyecKuX ypaBHEHUN AUCKPETHBIX aHAJIOTOB..

1.4. HectanuoHnapHast TEIJIONPOBOJHOCTb.

OpnnoMepHast 3anada. SIBHasg U HesABHAsl cXeMa JAUCKPETU3ALMU [0 BPEMEHH, IPEUMYILECTBA U
Henocrarku. [IpaBuno Kypanrta. Yder HavanbHbIX ycimoBui. [IpaBmiia mocTpoeHHsI JUCKPETHBIX
aHaJIOroB. JIMCKPETHBI aHajJor OJAHOMEPHOM 3aJayd HECTAllMOHAPHOM TEIUIONPOBOJHOCTH.
WNueprus u penakcanus. bespazmepnas 3anuchk nuddepeHuaipHOr0 YpaBHEH!US HeCTallnOHAPHOM
TEIUIONPOBOAHOCTU. JIMCKPETHBIE aHAIOTU JBY- U TPEXMEPHOIro MU(PepeHIINaTIbHOTO YpaBHEHUS
TEIUIONPOBOAHOCTH B pPa3IMUHBIX cHucTeMax KoopauHat. [IpencraBienue auddepeHIHanIbHOTO
YpaBHEHMsI HECTAI[MOHAPHOM TEMJIOMPOBOJHOCTH B BHJAE 0000LIEHHOrO Iu(epeHIINaTbHOIO
ypaBHeHUsA, 00001IeHHbBIe KOADPUITUEHTHI TIPU pa3MEpPHOM U Oe3pa3MEepHON MOCTAHOBKE 3aJadyH.
Pemienue ¢ nomoisio SMath (peseps - MathCad) u Jloroc (pe3eps - ANSYS)..

1.5. Cucrema ypaBuenuii HaBpe-CTokca.

Juckperusanys ypaBHEHHs HEpPa3pblBHOCTM W ypaBHEHMM naBwxkeHus. lIpasuno Kypanra-
Opunpuxca-JleBu. Cxema nporus noroka. HavanbHuble u rpanuyHbie ycinoBus. O0obuieHue ams
METO/1a KOHEUHBIX 3JIeMeHTOB. be3pasmepHas ¢opma 3anucu cuctemsl ypaBHeHuii HaBbe-Ctokca
JUTSE 33/1a4 BBIHYKJIEHHOM M cBOOOIHOM KOHBEKIUU. J{ucKkpeTr3anus ypaBHEHUS SHEPTUH [ 3a7a4
BBIHY)KJICHHOM M CBOOOJHON KOHBEKIMHU (JJAMMHAPHBIM peXuM TedeHus). J(MCKpeTHbI aHaior
JBYMEPHBIX M TPEXMEPHBIX HEYCTAHOBUBIIUXCS 3aJad KOHBEKIMH U JAUPPy3un. AIroputm
pemeHus: cinoxkHbeIX 3anad. CemelictBo anroputmMoB SIMPLE. HMHterpanpHbple XapakTEpUCTUKU
TedeHusl. TeriooOMeH M TUIPOJMHAMMKA MPU JaMHUHAPHOM U TypOYJIEHTHOM pPEXHUME TEUEHUS.
Teuenne Ilyaseiins. 3agaun bnasuyca u Ilonpraysena. Ananorus PeitHonbaca..



1.6. OcobGeHHOCTH pelIeHUs 3a/1a4 BHIHYKJICHHOW U CBOOOHON KOHBEKITUH.

OcoOeHHOCTH pelIeHUs 3a/ad BBIHY)XJIEHHOH M CBOOOJHON KOHBEKLUHMH B TYypOyJIE€HTHOM
pexuMe TedeHHs. Kk-&¢ Monenb TypOyJIeHTHOCTH, MJWCKPETHBIE aHanoru. Jlpyrue wmopenu
TypOyJIEHTHOCTH, OCOOCHHOCTH peanu3anud B makere Jloroc (peseps - ANSYS).
TermiomaccooOMEH W THAPOJWHAMUKA TMPH TEYCHUM MHOTOKOMIIOHEHTHBIX cMeced. Yucio
Hamkennepa. Pacnpoctpanenue pponra xumuyeckoit peakiuu. OCOOEHHOCTH pelIeHus 3aja4 npu
TEYCHUH MHOTOKOMITOHEHTHBIX CMECEH B YCIOBHSIX BO3MOXHOU XUMHUYECKON PEaKIM KOMITOHEHT.
Pemenue ¢ momompio Jloroc (peseps - ANSYS). HMnTerpanpHbie XapaKTEpUCTUKH TEUCHHS.
OcoOeHHOCTH pelIeHus 3a/1a4 Py TEYCHWU B KaHAIaX pPa3InYHON (OpMBI M BHEIIHEM OOTEKaHUHU
MOTPY)KEHHBIX B JKUIKOCTh Tell. Pemenue ¢ nmomompio Jloroc (peseps - ANSYS). UnaTerpanbHbie
XapaKTEPUCTUKU TCUCHUSI. .

1.7. Bepuduxamus Jloroc (pezeps - ANSYS), Habop TeCTOBBIX 3aj1a4.
Bepuduxanus CFD-naketoB mporpamm, Ha0opbl TecToBbIX 3amad. ComoctaBieHHe ¢
yrciaeHHbIM peienreM Jloroc (peseps - ANSYS)..

1.8. UncnenHOE MO/IETMpPOBAaHUE TEIJIOOOMEHHOIO anmapara
YuciieHHOE MOJCITUPOBaHHE TEIUIOOOMEHHHKA «TpyOa B TpyOe». UucieHHOe MOJeIHMpOBaHUE
IacTuHYaToro TeriooOMeHHuka B SMath (pesepB - MathCad) m ¢ momomipio makera Jloroc

(pe3eps - ANSYS)..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. YucneHHoe pelieHue 3a/1a4 BbIHYKICHHON KOHBEKLUH (JJaMUHAPHBIM PEKUM T€UEHUs) C
nomonipto nakera Jloroc (peseps - ANSYS).;
2. YucneHHoe pelieHue 3a/1a4 BEIHYKICHHON KOHBEKLUH (TypOyJIEHTHBII PEKUM T€UEHHUs) C
nomotnbio nakera Jloroc (pezeps - ANSYS). [IpencraBnenue pe3ynbTaToB B BUIE
UH)KEHEPHBIX POpMYIL.;
3. YucneHHoe pelieHue 3a/1a4 BbIHYKIEHHOW KOHBEKIIMHU (TypOYJIEHTHBIN PeKUM TEUEHHUS) C
nomotikko nakera Jloroc (peseps - ANSYS). Moaenu TypOyneHTHOCTH.;
4. YucneHHoe pelieHue 3a1a4 cB0OOOIHON KOHBEKIIMU C TOMOIIbI0 nakera Jloroc (peseps -
ANSYS),;
5. HucneHHoe MOJeIMpOBaHKe IJIaCTUHYATOro TerooOMeHHuKa B SMath (peseps -
MathCad) u ¢ nomomrso nakera Jloroc (peseps - ANSYS).;
6. UucneHHoe penieHre ConpsKeHHBIX 3a7a4 TemIoo0MeHa ¢ oMolIbio nakera Jloroc
(pe3eps - ANSYS).;
7. UncneHHoe pelieHne CI0XKHBIX 3a7a4 Ter1000MeHa U TUAPOIMHAMUKH € TIOMOIIbIO NTaKeTa
Jloroc (pe3eps - ANSYS). ComnocraBiieHue ¢ 9KCepuMeHTAIbHBIMHI UCCIEI0BAHUSIMU U
pe3ylbTaTaMu TEIIOBU3MOHHOTO aHAIN3a.;
8. UncneHHoe MOJIeNMpOBaHue TEINIOOOMEHHUKA «Tpy0a B TpyOe» B SMath (peseps -
MathCad) u ¢ nomorpto nakera Jloroc (peseps - ANSYS).;
9. HncneHHoe penieHye 3a1a4 CTallMOHAPHON TEIUIONPOBOAHOCTH NPU HATMYMH BHYTPEHHETO
MCTOYHUKA TEIUIOTHI U MIepeMEHHBIMU KO3 dUIIMeHTaMH ITepeHoca ¢ MoMoIbko rnakera Jloroc
(pe3epB - ANSYS).;
10. YucnenHoe pemieHne 3a/1a4 CBOOOTHON KOHBEKIIUH C ITOMOIIBIO MakeTa Jloroc (pe3eps -
ANSYS). ConocraBneHue ¢ aHAIUTUIECKUM PELICHUEM;
11. YncnenHnoe penieHre 3aga4 CTallMOHAPHON TEIIONPOBOAHOCTH C TOMOIIIBIO MmakeTa Jloroc
(pe3epB - ANSYS). Paznuunblie BUbl TPaHUYHBIX YCIOBUH. MeTO KOHTPOJIBHOTO 00beMa. ;
12. YucnenHoe pemieHue 3aaa4 TeruionpoBoanoctd B SMath (peseps MathCad) u ¢
nomotikio naketa Jloroc (peseps - ANSYS). Meron nporosxu.;
13. YnucnenHoe penieHne CI0XKHBIX 3a1a4 TEIMI000MeHa U THIPOIMHAMHUKHU C TIOMOIIBIO
nakera Jloroc (peseps - ANSYYS).;



14. YucnenHoe penieHre 3aaa4 HeCTallMOHAPHON TETUIONPOBOTHOCTH C TTIOMOIIBIO TTaKeTa
Jloroc (pe3epB - ANSYS). OcoOeHHOCTH SIBHOW W HESIBHOM CXEMBbI TUCKPETH3AIINU. .

3.4. Tembl 1a00paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanum

Texywui koumpoas (TK)

1. KoHcynpTanuu HamnpaBiIeHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIPUATUI

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



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

Howmep paznena
JTUCIUIUTUHBEI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konpt
COOTBETCTBUM C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB 1.3.1)
1
3HaTh:
0COOEHHOCTH MOJIEIMPOBAHUS MPOLIECCOB TEMJI000MEHa U TectupoBanue/TepMUHOIOrMUECKUH TECT:
THJIPOAMHAMUKH B 3JIEMEHTaX TETJIOIHEPreTUICCKUAX N-2rix-4 + «MeTo KOHTPOJIEHOTO 00BeMa
YCTaHOBOK;
YHCJIEHHBIE METO/Ibl pacueTa BapUaHTOB pa3padOTKU U KontponsHas pabora/Konrponsaas padora Nel:
MIOCTPOCHMS aJICKBAaTHBIX MaTeMaTUYECKUX MOJIesIell Ha OCHOBE «YucneHHoe peleHue 3a1auu
BBIYUCIIUTENILHOTO AKCIIEPUMEHTA TPU MPOSKTUPOBAHUH N-2rix-4 + TETUTOTIPOBOHOCTI
TEIUIO3HEPreTUUECKUX 0OBEKTOB C yUETOM 0COOEHHOCTEMH
MPOTEKAIOIINX B HUX (PU3NYECKUX MPOIECCOB;
IPUHLUIIBI IEKOMIIO3ULUH TEIVIO3HEPreTHUECKOro 00BEKTa; KontponbHas pabora/KonrposnbsHas pabora Ne2:
WJ1-5mk-4 + «YucnenHoe peneHne KOHBeKTHBHO-
TG Py3MOHHOH 3a1aum»
Ymersb:
npuMeHsITh naket Jloroc (pezepBHbiil maker ANSYS) s KonTponbnas padora/KontponbHas padota Ne3:
peleHus 3aaa4 CTaHHOHapHOﬁvH HeCTaHHOHapOIjoﬁ VITT-211104 + «YucneHHoe MOJIeIMPOBaHUE TEIIOOOMEHHOTO
TEIUIOTIPOBOHOCTH, CBOOOTHON M BEIHY)K/IEHHON KOHBEKIIWH, arrapara
CJIO’KHBIX 3a/1a4 TEeIJIO0OMEHA M TMIPOJMHAMUKH;
3aIUCBIBATh B BUJIE CUCTEMBI HHTETPATBHBIX U TectupoBanue/ TepMUHOIOTHYECKUH TECT:
muddepeHInanbHbIX YpaBHEHUH MPOLIECCH TEII000MEHA U VITT-211104 + «MeToa KOHTPOJIBHOTO 00BbeMay
THJIPOJAMHAMUKH B 3JIEMEHTaX TETJIOOHEPTeTUIECKUAX
YCTaHOBOK;
npuMeHsTh naket Jloroc (pesepBHbiil maker ANSYS) s KonTponbnas padora/KonTtponbnas padota Nel:
BU3YaJIM3allUH PE3yIbTaTOB PEIICHH 3a/1a4 CTAllMOHAPHOU U «YucneHHoe peneHue 3aaauu
HECTaIMOHAPOHOHN TETJIONPOBOTHOCTH, CBOOOTHOW U U-511x-4 + TETUTOTIPOBOTHOCTI

BBIHYX(HCHHOﬁ KOHBCKIIMH, CJIOXKHBIX 3aJa4 TEIIO0OMEHA U
THAPOAVMHAMHKHU,

KontponbHas pabora/Konrposnbsaas padora Ne2:
«HuceHHOe pellieHre KOHBEKTHBHO-
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‘ muhPy3MOHHON 3a1aum»
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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
8 cemecTtp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. Kontponbnas padora Nel: «HucineHHoe penieHre 3aJa4u TerI0NPOBOIHOCTH
(KonTpoawsHas pabora)
2. Konrtponbnas padora Ne2: «HuciaeHHoe penieHrne KOHBEKTHBHO-AU (D y3noHHOI 3amaum
(KonTpoawsHas pabora)
3. KonrponbHas pabota Ne3: «HuciaeHHoe MOJIEIMPOBaHUE TEIUIOOOMEHHOTO aIlapaTay
(KonTpoabpHas pabora)

®Popma peanuzaruu: Ilucemennas padbora
1. TepMuHonoruueckuit Tect: «MeToa KOHTpoIbHOTO 00beMay (TecTupoBaHue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE
3auem c oyenxou (Cemecmp No§)
1o coBokynHoctu onieHok B BAPC u Ha 3auere

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE U 3JIEKTPOHHbIE H3IaHNS

1. I'puropreB B.A. , [IBetkoB @.D. - "Temnomaccoodmen", U3natenscrBo: "U3naTensckuit 1om
MDBUH", Mocksa, 2011 - (562 c.)

http://e.lanbook.com/books/element.php?pll_id=72294;

2. liBetkoB, ®. ®. TermmomaccooOMeH : yueOHUK JJIs1 BY30B 110 Hampasienuto "Termmosnepreruka" /
@. @. [IseTkoB, b. A. I'puropses . — M. : U3natensckuii mom MOU, 2011 . — 562 c. - ISBN 978-5-
383-00563-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4233,;

3. TeroTexHUYECKUE OCHOBBI TEIUNIOHACOCHBIX CHCTEM : yueOHoe rmocobue nmo kypey "Mertosl
ONTUMM3AIMOHHBIX PACYETOB B TEIUIOAHEPreTUKE" [JIs CTY/IEHTOB, 00Y4arOIIUXCS 0
HanpasieHUsAM "TennosHepreTuka 1 TeIIoTEXHUKA", "OHepreTuuecKoe MalllnHOCTpOeHHE ",
"Snepnast sHepretuka u remnopusuka” / A. A. Cyxux, /1. B. Cunenkos, B. . Bennuko, B. 1O.
Hembsinenko, Hai. uccnen. ya-tr "MOU" (HUY"MDU") . — Mocksa : U3n-Bo MDU, 2021 . - 72 c. -
ABTOpHI yKa3aHbl Ha o0opore TUT. J1. - ISBN 978-5-7046-2446-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11570;

4. Cononos, A. I1. TenmomaccooOMmeH: [B 2-x T.]. T. 1 : yueOHOe nzganue s peainzaluuu
OCHOBHBIX 00pa30BaTelIbHBIX IIPOrpaMM BBICIIIETO 0Opa3oBanus 1Mo Hanpasieauio 13.03.01
"Temnosnepreruka u teruotexuuka" / A. I1. Cononos, /1. B. Cunenkos, B. 1. Benuuko ; o0ur1. pes.
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A.I1. Cononos ; Hau. uccnen. yu-tr "MOU" (HUY"MOBU") . — Mocksa : U3n-8o MOU, 2021 . —
484 c. - Knura-noGeauTenb KOHKypca pyKOMHUCeH yueOHOM, HAyYHO-TEXHUYECKON U CITPaBOYHON
JUTEPATYpHI 110 dHEpreTuke, nocpseHHoro 90-neturo MOU u 100-neruto miana FO3JIPO . -
ISBN 978-5-7046-2460-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11904;

5. Ilatankap, C. B. YucnenHoe penieHue 3a1a4 TEIJIONPOBOIHOCTA U KOHBEKTUBHOT'O TEIJIOOOMEHA
IIpU TEYCHHUH B KaHaiax : rep. ¢ anri. / C. B. [1atankap . — M. : U3a-so MDU, 2003 . — 312 c. -
ISBN 5-7046-0898-1 .;

6. Comonos, A. I1. TeruiomaccooOMEH B SHEPIETHYECKUX YCTaHOBKaX. IH)KEHEpPHBIE METOIbI
pacuera. DIeKTPOHHBIN Kypc : yueObHoe mocobue mo kypcam "TemmomaccooOmen",
"TermomaccooOmen B obopynoBanuu ADC" o HanpaBieHusaM "SnepHast SHEpreTUKa U
trertodusuka', "Temnosnepreruka u temwnorexuuka” / A. I1. Cononos, Ham. uccnen. ya-t "M3HN"
(HUY"MBU") . — M. : U3a-Bo MBU, 2015 . — 124 c. - ISBN 978-5-7046-1636-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=6989;

7. Hazmees, 0. I'. Termooomennsie anmapatsl TOC : yueOHOE mocoOue J71si By30B 110
HarnpasieHuto "Termnosnepreruka” / 10. I'. Hasmees, B. M. JlaBbirun . — 4-¢ u3a., mon . — M. :

Uz narensckuii nom MOU, 2007 . — 269 c. - ISBN 978-5-383-00134-9 .;

8. TermmosHepreTuka u TEIIOTEXHUKA: TeopeTuuecKkre OCHOBHI TeIJIOTEXHHUKH. TermIoTeXHuUeCKu
OKCIIEPUMEHT : CTIPaBOYHHK / A. A. Anekcanipos, u 1p. ; Pen. A. B. Kimmenxko, B. M. 3opun . — 3-
e u3., nepepad. u gon . — M. : Uzn-Bo MDU, 2001 . — 564 c. — (Temnosneprervka U TEINIOTEXHUKA
; Ku.2) . - ISBN 5-7046-0512-5 .;

9. CnpaBounuk 1o termnooomennukam: B 2 1. T.1. : mep. ¢ anri. — M. : Dueproatromusaar, 1987 . —
560 c.;

10. Anekcanmpos, A. A. Tabnuipl TEMI0PU3NIESCKUX CBOMCTB BOJIBI M BOJISTHOTO Tapa :
CrpaBounuk / A. A. Anekcauapos, b. A. I'puropses . — M. : U3n-Bo MDU, 1999 . — 168 c. - ISBN
5-7046-0397-1 : 60.00 .;

11. Anekcanapos, A. A. Teriopuznyeckue cBoicTBa padOUNX BEIIECTB TEIUIOAHEPTETHKHY :
cnpaBouHuK / A. A. Anekcanapos, K. A. Opnos, B. ®. OukoB . — 2-e u3n., nepepad. u gon . — M. :
Uz narensckuii nom MOU, 2017 . — 226 ¢. - ISBN 978-5-383-01073-0 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHHe:
1. Office / Poccuiickuil makeT 0(UCHBIX IPOrpamm;

2. Windows / OmniepanrionHasi cuctema cemeiictsa Linux;

3. Ansys / CAE Fidesys;

4. SmathStudio.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIPaBOYHbIE CHCTEMBI:

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

2. Hayunas sjiekTpoHHasi 6udamorexa - https://elibrary.ru/

3. baza nanasix BUHUTH online - http://www.viniti.ru/

4. ba3za naHHbIX )KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

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

8. HanmoHabHas 3J1eKTPpOHHAasi 6ubsmoreka - https://rusneb.ru/

9. 3BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

10. KypuaJis! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
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11. ba3a nannbix IEL m3nareancra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

12. Kypuaas! m3nareanctsa Oxford University Press - https://academic.oup.com/journals/

13. DuexkTponHas oudmoreka MIOU (b MOMH) - http://elib.mpei.ru/login.php

14. TlopTan oTKpBITHIX TaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

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

16. ba3a oTKPBITHIX JaHHBIX MPO(EeCCHOHAJBLHBIX CTaAHAAPTOB MHUHNCTEPCTBA TPY/AA U
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

17. Ba3a oTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOr0 pa3Burtus P@ -
http://www.economy.gov.ru

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

19. OTkpwbITasi yHuBepcuTeTckas nnpopmauunonnasi cucrema «POCCHUS» -
https://uisrussia.msu.ru

20. Opuumnanbublii caiit MuHHCTEpCTBA HAYKHU U BbIcIero oopazoBanus Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru

21. Opunnanbublii caiit @egepaiabHON c1y:KO0bI 0 HAA30pYy B cepe 00pa3oBaHus U HAYKH -

https://obrnadzor

22. ®enepanabubiii mopTana "Poccuiickoe oopazosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HaNMEHOBaHHUE
VY4eOHble ayAUTOPUH B-209/14, YuebHo- pabouee MeCTO COTPYAHHKA, CTYII, IKad
JUISL IPOBEICHUS HCCIIEN0BATEIbCKAs JUISL OAEXKbl, THBEHTAPh
JIEKIIUOHHBIX 3aHATUN naboparopus CIIELUATIM3UPOBAHHBIN

U TCKYHICTO KOHTPOJIA

«TenaoHacoCHBIE CHCTEMBIY;
Y4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0XKEHMUS;
KommnsrorepHslii kinacce

VY4eOHble ayautopun
JUIsl IPOBE/ICHUS
PaKTUYECKUX
3ansatuii, KP u KII

B-209/14, YuebHo-
HCCIIeI0BATENbCKas
naboparopus
«TenoHacoCHbIE CUCTEMBIY;
VY4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TEMJIOCHA0XKEeHNUS;
KomnbroTepHblil Ki1acc

pabodee MECTO COTPYAHHKA, CTYJI, KA
JUISL OJIK/Ibl, THBEHTaph
CIIEHUATIM3UPOBAHHBIN

VYyeOHble ayAUTOPUH
JUISl TIPOBEJICHUS
IIPOMEKYTOUYHON

aTTecTauuu

B-209/14, YyebHo-
HCCIeI0BaTeNbCKast
nabopaTopus
«TermIonacocHbIe CHCTEMEIY,
Y4eOHO-/1eMOHCTPAIMOHHBIN
MYHKT TEMJIOCHA0XKEeHNUS;
KomnbroTepHblil Ki1acc

pabouee MeCTO COTPYAHMKA, CTYII, KA
JUISL O/1€Kbl, THBEHTAPh
CHeualIn3upOBaHHBIN

ITomemenus s
CaMOCTOSTEILHOU
paboTHI

B-411, Yuebnas maboparopus
«BpryncauTenbHbINA LEHTP
TBT»

CTOJI IIPENOaBaTENs], CTOJ
KOMIIBIOTEPHBIH, CTYJ, MIKad JUIs
OJI€K/1bl, KOMIIBIOTEPHAs CETh C BBIXOJOM
B MIHTEpHET, MyJIbTUMETUMHBIN
IIPOEKTOP, DKPaH, JOCKa MapKepHas,
JIOCKa MapKepHas IepeABUKHAs,
KOMITBIOTEP MEPCOHAIBHBIN,
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KOHJTUITHOHED

Ilomemmenust misa
KOHCYJIbTHPOBAHHMSI

B-209/7, Kabuuer
corpyanukos kad. "TOT"

Kpecio pabouee, pabodyee MECTO
COTPYIHHKA, CTOJI, CTYJI, MIKad s
JIOKYMEHTOB, KOMITBIOTEPHASI CETh C
BBIX0ZI0M B IHTEpHET, KOMIIBIOTEP

IIEPCOHAJIbHBIN, IPUHTEP, KOHIULIUOHED

TTomerenust misa
XpaHeHUs
o0opyIoBaHUS U
y4eOHOT0 UHBEHTaps

B-417, I[Tomemenue yueOHO-
BCIIOMOTaTEIHLHOIO
nepconaia kag. "TOT"

Kpecio pabouee, pabodyee MECTO
COTPYAHHUKA, CTOJ, CTYJI, IKad s
JOKYMEHTOB, IIKaQ ISl XpaHCHHUSI
WHBEHTapsI, KOMITLIOTEPHAs CETh C

BBIX0JI0OM B IHTEpHET, T0cKa MapKepHas,
MHOTO() YHKITUOHATLHBIN IIEHTP,
KOMITBIOTEP MePCOHANLHBIN, IIPUHTED,
KOHIUITOHEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CFD-moaenupoBaHue

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

Tepmunonornyeckuii Tect: «MeToa KOHTposIbHOTO o0beMay (TectupoBaHnue)

Kontponbnas padora Nel: «Hucnennoe pemieHue 3agauu TermionpoBogHocti» (Kontponsnas
pabora)

Kontponbnas padora Ne2: «HucneHHoe pemeHne KOHBEKTUBHO-IU(PPY3MOHHOH 3a1aum»
(KonTpoabsHas pabora)

KonTponbhas padota Ne3: «HuciaeHHOe MoenupoBaHKe TEIIIO0OMEHHOTO anmapaTay
(KonTpoawsHas pabora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuniuHb KM: L 2 3 4
pasjena S en Henens 4 8 12 15
KM:
1 CFD-monenupoBanue
11 Beenenue. [Iporecchl TemnoodMeHa U THAPOIMHAMUKY B +
' DJIEMEHTAaX TEIJIOPHEPTETHYCCKUX YCTAaHOBOK.
19 CucreMa UHTETpalbHBIX U AU PepeHInanbHbIX YpaBHEHUN + + + +
' KOHBEKTHBHOT'O TETJIOOOMEHA.
13 CrannonapHas TEIIONPOBOJIHOCTD. +
14 HecrannonapHas TemionpoBOAHOCTb. +
1.5 Cucrema ypasuenuii HaBre-Ctokca. + +
16 OcobeHHOCTH penIeHUs 3a]1a4 BRIHYXICHHOW 1 CBOOOHOM + +
' KOHBEKIIUU.
17 Bepudukanus Jloroc (peseps - ANSYS), Habop TeCTOBBIX + + +
) 3a7ad4.
1.8 YuciieHHOE MOCIUPOBAHNE TEMIIO0OMEHHOTO anmapara +
Bec KM, %: | 15 25 30 30
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