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BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 2 cemectp - 0,3 yaca;

Jk3amMeH 2 cemectp - 0,5 yaca;

Bcero - (0,8 yaca
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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

- U3y4EHHE METOJIUKH CO3JaHMs a/IeKBaTHOM MaTEMAaTUYECKON MOJEH dJIEMEHTa
SHEProoOOPyI0BaHUS PA3IMYHOIO YPOBHS CIOKHOCTH MPHU pa3pabOTKE U IKCIUTyaTalluH
TEIUIOPHEPTETUUECKUX YCTaHOBOK;

- IpHOOPETEeHNE HABBIKOB IJIAHUPOBAHUS U MPOBEICHUSI HATYPHOT'O U BBIYUCIUTEIHLHOTO
HKCIIEPUMEHTA 110 MCCIIEIOBAHUIO MTPOIIECCOB TEIIOMAcCOOOMEHA B 3JIEMEHTE YHEProoOOPyI0BaHHUS;;

- IPUOOPETEHNE YMEHUS MIPEJICTABIIATh PE3yIbTaThl BHIYMCIUTEIBHOIO IKCIIEPUMEHTA B BUIE
WHXCHEPHBIX (OPMYJI, YIOOHBIX /ISl MPAKTHYECKOTO PUMEHEHUS;;

- IpHOOPETEHNE HABBIKOB MMPOBEICHUS BEIUNCIUTEILHOTO SKCIIEPUMEHTA C TTOMOIIBIO
coBpemeHHbIX CFD-niporpamm 1 pacyera nporeccoB TeIIoMaccooOMeHa 1 THAPOJMHAMUKHI 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-1 CrocobeH k
MIPOBEJICHHUIO PaCUCTHO-
TEOPETHYCCKHUX
HCCIICIOBaHUM
TETJIOTUIPABINICCKUX
MPOIIECCOB 0OBEKTAX
npodecCHOHATbHON
JIEATENIbHOCTH

N/1-2nk-1 UmeeT HaBBIKK
MaTEeMaTHYECKOTO
MOJICJTUPOBAHUS
TETUIOTHIPABIHYECKUAX
IIPOLIECCOB B 00BEKTAX
poQeCCHOHAIBHON
JIESAITCIIBHOCTH

3HATh:
- IPHUHIUIIBI JICKOMITO3UITUH
TEIUIOIHEPTETHYECKOTO 00BEKTa;;

- YHCJICHHBIC METO/Ibl pacyeTa BApUAHTOB
pa3pabOTKH U OCTPOCHUS aJICKBATHBIX
MaTeMaTHYECKUX MOJIEIel Ha OCHOBE
BBIYUCJIUTCIIBHOT'O SKCIICPUMCHTA IIPpU
MIPOEKTUPOBAHUH TEIUIODHEPTETUUECKUX
00BEKTOB C YIETOM 0COOCHHOCTEH
MPOTEKAIOMINX B HUX (PUZNYECKUX
MIPOIIECCOB;.

YMETh:
- (hopmynHpoBaTh ETU U 331a4U

MCCJIEIOBaHMS TEPMOTUAPOIMHAMUYECKUX
IIPOLIECCOB B DHEPTE€TUYECKOM
000pyI0BaHNH, BBISIBIATH IPUOPUTETHI
peleHus 3a1a4, BBIOMpaTh U CO3/1aBaTh
KPUTEPUHU OLICHKHU;;

- 3aIMCHIBATh B BUJIE CUCTEMBI
MHTETPabHBIX U AUPPEpEeHInaTbHBIX
yYpaBHEHHI MPOIIECCHl TEMIOOOMEHA U
TUJIPOJMHAMUKY B DJIEMEHTaX
TEIJI0PHEPTETUYECKUX YCTaHOBOK;;

- pa3zpabaThIBaTh MaTeMaTUYECKUE MOJIEIN
IIPOCTEHMIINX JIEMEHTOB
TETIODHEPTETUIECKUX O0OBEKTOB;.

PIIK-1 Criocoben
IPUMEHSTh
uH(pOpMallMOHHbIE
TEXHOJIOTUH TS

N-1pnk-1 lemoHCTpHpYET
3HaHHE HH()OPMALTMOHHBIX
TeXHOHOFHﬁ, HCIIOJIB3YEMBIX B
npodeccuoHaNbHOMI

3HaThb.

- 0COOEHHOCTH MOACIINPOBAHUA ITPOLIECCOB
TEIIOOOMEHA U T UAPOJUHAMHKHU B
SJIEMEHTAX TCINIOOHCPIE€TUYCCKUX
YCTaHOBOK;.




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
IIPOBEACHU A I/ICCJ'ICI[OBaHI/Iﬁ JACATCIIBHOCTH

B IpoeCCHOHATBHOM

eITEIbHOCTH

PIIK-1 Criocoben W ]T-2pnix-1 IIpoBoaut YMETb:

NIPUMEHSTh HUCCIIENOBAaHUS C - npuMeHsTh maket ANSYS st perenust
nH(pOpPMaIMOHHBIE KCIIOJIb30BAHUEM 3a/1aq CTallMOHapHOU 1 HECTAllMOHAPOHOU
TEXHOJIOTUH IJIS1 nH(pOpPMaAITMOHHBIX TEILIONPOBOAHOCTH, CBOOOIHOM U
MIPOBEJICHHS UCCIECAOBAHUN | TEXHOJOTHUI BBIHY)KIEHHOM KOHBEKIIMH, CIIOXKHBIX

B IIpo(hecCuOHANBHOM
JeATeTbHOCTH

3a/1a4y TEII000MeHa U TUIPOJIMHAMUKHY;.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo(ecCHOHAIbHOW 00pa3oBaTeiabHON Iporpamme
TemoTrexHuka ¥ Manas pacnpeaeneHHass sHepretuka (nanee — OIIOII), HampaBieHHS MOATOTOBKU

13.04.01
Marucrparypa.

TGHHOBHepFCTI/IKa 1 TCIINIOTCXHHUKA,

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3”HaTh [Juciunimza 6a3upyercs Ha ClIeIyIUX AUCHUIUIMHAX: «MaTemaTikay, «Du3ukay,
«MnxenepHas rpadukay, «TexHuueckas TepMoauHaMuKay, «Temiomaccooomeny, «MHpopMaliioHHbIe
TEXHOJIOTUN», «HHcIeHHbIE METO b MoiepoBanus. [IpukiiagHoe nporpaMmmupoBanuey, «Temnnossie
JIEKTPUUECKUE CTaHIIMKWY, «KOTellbHbIe YCTAaHOBKU U ITAPOTeHEPATOPhI», «SlepHble SJHEPreTHUECKUE
yctaHoBKW», «Typounsl TOC nu ADCy, «CxeMbl, 000pyA0BaHNE U SKCIUTyaTallUsl SHEPreTUYECKUX
YCTaHOBOK», «Pexkumbl paboThl U 3kcryaTtanus TOC» nporpammsl 6akanaBpraTa (Kak MUHUMYM — Ha
6a30BoM ypoBHE), «MeToAbl ONITHUMHU3ALMOHHBIX PACUETOB B TEINIOHEPI€THUKE)» BapUATUBHOMN YacTH MO
BbIOOpY 1 GJ10Ka TUCIMITIIMH MPOTPaMMbl MaruCTPATYpPHI.

ypOBEHb 00pa3oBaHUS:

BBICHICC 06p330BaHI/Ie -

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOEHUH AUCLUUILUIMHBI, HEOOXOAUMBI PU BHIMOTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Paznenbl/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
A KIIP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 UMTT AIT 108 2 32 - 16 - - - - - 60 - Ilodzomoeka Kypcosoit padomur: KauectBo
11 Beeaenue. [poneccs 6 2 - - - - - - - 4 - odpopmierus KP: «HuciaeHHOe MOICTUpOBaHKE
TerooOMeHa 1 TemioobmMenHoro ammaparay (KP KM-4)
TUJIPOJIMHAMUKH B Tloozomoexa Kk KOoHmMpoIbHOU pabome:
3JIeMEeHTaX KontponbHas pabora Ne3: «HUuciaenHoe
TETIOIHEPTeTUUECKUX MO/JICTIMPOBAHUE TETJIOOOMEHHOTO anmnapaTa
YCTaHOBOK. (KM-4)
1.2 Cucrema 12 2 - 2 - - - - - 8 - Camocmoamenvnoe uzyuenue
HWHTETPaJIbHBIX U meopemuyeckozo mamepuana: 8, 10,]
nuddepeHnraTbHBIX pa3zaTouHblil Marepual, [2] c. 46-54
ypaBHEHHHA CamocmosamensbHnoe usyuenue
KOHBEKTHBHOTO meopemuueckozo mamepuana: Bepupukarms
TEII000MEHa. ANSYS, Habop TecTOBBIX 3a7a4. pa3gaTOYHBII
1.3 CranmonapHas 16 4 - 2 - - - - - 10 - MaTepHuan
TETJIONPOBOAHOCTD. Ilodzomoeka Kypcosoi padomur: CoOmoneHre
14 Hecrannonapuas 12 4 - 2 - - - - - 6 - rpaduka BeinogHenus KP: «HucnenHoe
TEIUIONPOBOIHOCTb. peleHne KOHBEKTUBHO-IH((HY3MOHHOM
15 Cucrtema ypaBHEHUI 14 4 - 2 - - - - - 8 - sanaum» (KP KM-3)
Haspe-CTOKCa. Ilod20moeKka K KOHmMPOILHOU padome:
1.6 | OcoGeHHOCTH pemeHus 14 6 - 2 - - - - N 6 N Kontponpnas padora Ne2: «UuciaenHoe
3a/1a4 BHIHYKICHHOMN 1 peleHne KOHBEKTHBHO-IH(PY3MOHHON
cB00OOTHON KOHBEKIIHH. sanaun» (KM-3)
1.7 | Bepudukauus ANSYS, 12 2 - 2 - - - - - 8 - Camocmosnmensioe usyuenue
HAGOP TECTOBBIX 3a/a4. meopemuyeckozo mamepuana: 7, 8], c. 12-34,
18 Yucrennoe 22 8 | - [ 4] - - - - | - 10 - Pa3JIaTouHbIA MaTepuan
MOJIEIIHPOBAHHE Camocmoamensroe usyuenue
TeMI006MEHHOTO meopemuyecko2o mamepuana: [2, 5] c. 36-40,
armapara 21-27, pa3naTtouHblii MaTepuan
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Ilodzomoska Kypcosou pabomer: CobioeHne
rpaduka pernoiHeHus KP: «HucnenHoe
peleHre KOHBEKTUBHO-TU(P)Y3MOHHOM
sagaum» (KM-3)

Ilo02omoeka K KOHmMPOILHOU padome:
Kontponsnas padora Nel: «UucnerHoe
peleHne 3a1auu TermronpoBoaHocTm» (KM-2)
CamocmoamensHnoe usyuenue
meopemuueckozo mamepuana: [2, 5] c.65-74,
12-14,52-70

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: [1,2] c. 10-40
Ilposedenue sxcnepumenma: OrieHKa
BhInosiHeHus pasznena KP «TemnosusnonHoe U
JKCHepUMeHTaIbHOe uccienoBanue» (KP KM-
2)

Iloozomoeka kypcoeoii pabomui: OnieHKa
BhImotHeHUs pazaena KP «O630p murepaTyps»
(KP KM-1)

Iloozomoeka K meKyuiemy KOHmMPOJIio:
TepmuHonoruueckuit Tect: «Metoz
KOHTPOJILHOTO 06BeMay (KM-1)
CamocmoamensHoe usyuenue
meopemuyecko2o mamepuana: [2, 5] c. 61-65,
pa3laTOYHbIN MaTepual

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

H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], c. 10-40
[2], c. 10-40
[3], c. 10-40 c. 61-65, pazgaTo4Hblii MaTepual
[4], ¢.65-74, 12-14, 52-70
[5], c. 11-33, c. 61-74, pa3naTo4HbIii MaTEpHa
[6], c. 46-54
[71, c. 20-54
[8], c. 202-232
[9], ctp.124-146¢Tp. 147-170, 182-234, 286-
295ctp.235-285¢1p.297-329, 330-368cTp.502-
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533 ctp. 369-416

[10], 1-70
[11], 1-65
OKk3aMeH 36.0 - - - 0.5 - 335
Kypcosas pabora (KP) 36.0 - - 16 0.3 15.7 -
Bcero 3a cemecTp 180.0 32 16 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 16 18 4 0.8 109.2

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB

1. UMTT I

1.1. Beenenue. [Iponeccs! TeriooOMeHa ¥ THAPOIMHAMUKH B 3JIEMEHTAX TEIJI0IHEPreTHYECKUX
YCTaHOBOK.

Ilenu u 3amauu MojenupoBaHHUs. MeTONbl HCCIENIOBaHUS TEIJI00OMEHA W THUIPOAMHAMUKH.
Knaccudpukanus wmeromoB pacdera. UYucineHHble MeTOAbl. [lOHSATHE  BBIYHCIUTEILHOTO
skcrniepumenTa. CoBpemennbie CFD-niporpammerl..

1.2. Cuctema UHTETPAIBHBIX U TU(PEepeHINATbHBIX YPaBHEHUH KOHBEKTUBHOTO TEIIIO00MEHA.

bazoBeie 3aKkOHBI. YCIIOBHSI OJIHO3HAYHOCTH. MeTon KOHTpOibHOTO o0OBema. Teopema
Octporpaackoro-I'aycca. O6o6mennoe muddepeHnuansaoe ypapHenue. [1oHITHE KOHBEKTHBHO-
nuddy3unonnoit 3agaun. O6o01meHHbIe KOdPuImeHTs neperoca. [loHATHEe HCTOYHUKOBOTO YJICHA.
OCOOEHHOCTH JIAMUHAPHOTO M TYpOYJIEHTHOTO peXuMa TeueHHs. I[IporpaMMHBINH KOMILIEKC
KOHeuHO-35ieMeHTHOro aHaim3a ANSYS. CtpykTypa NporpaMMHOTO KOMILJICKCA. JTarbl PEIICHUS
3aJa4 KOHBEKTHBHOTO TeruiooOMeHa. [Ipeacrasinenne u 00paboTka pe3ynbTaToB pacyera..

1.3. CrannoHapHasi TEIJIONPOBOIHOCTD.

CrauuoHapHass OJHOMEpHas TEIUIONPOBOJHOCTh. TpexToueyHblii MAOJOH B  METONE
KOHTPOJbHOTro o0beMa. IIoHsATHE TUCKPETHOrO aHalora. Y4eT MCTOYHUKOBOI'O WIEHA U FPaHUYHBIX
ycnoBuil. CrucreMa anredpandeckux ypaBHEHUI AMCKPETHOro aHanora. /luckperusanus pacueTHOM
001acTH,  KOHTPOJbHbIE OOBEMBI, TIpaHUYHbIE KOHTPOJIbHbIE 00beMbl.  IlepemeHHbIE
terodusnueckue cBoiicTBa. PemleHne HenuHeHbIX 3anad. IlpaBuiia mocTpoeHUs OUCKPETHOIO
agasiora.  JIUCKpeTHBI  aHAJIOr JBYMEpDHOM W  TPEXMEPHOM  3aJayd  CTAllMOHApHOMN
TEIJIONPOBOJHOCTH B  JIEKapTOBOM W UWIMHAPUYECKOM IIOJSIPHOM CHUCTEMax KOOpJUHAT.
[TsaTuTOYeuHbI 1 ceMUTOYeUHBIH a0a0H. MeTo/1bl MPOTrOHKU U MEPEMEHHBIX HalpaBIeHUH A
peLIeHHs CUCTEMBI AIreOpandeckuX ypaBHEHUN AUCKPETHBIX aHAJIOTOB..

1.4. HecranmonapHas TeMI0NPOBOIHOCTb.

OpnHoMepHast 3a1a4a. SIBHas W HesIBHAsI CXeMa JAMCKPETH3AIMK MO0 BPEMEHH, MPEUMYIIECTBA H
HenoctaTku. IlpaBuno Kypanra. Yduer HauanbHbIX ycioBuil. IlpaBuia mocTpoeHUs! AUCKPETHBIX
aHajoroB. JIMCKpETHBIM aHajaor OJHOMEPHOM 3aJa4yd HECTAalMOHAPHOW TEIUIONPOBOJHOCTH.
Wneprus u penakcanus. bespazmepHnas 3anuck nuddepeHnalbHOro ypaBHEHNsT HECTallMOHApHON
TETUIOTIPOBOAHOCTH. JIMCKPETHBIE aHAJIOTH JIBY- U TPEXMEPHOTO MU PepeHIINaTHLHOTO yPaBHEHUS
TEIUIONPOBOAHOCTH B Pa3JIMYHbIX cucTeMax koopauHat. IlpencraBnenue nudgepeHmanrbsHOro
ypaBHEHUs HECTAllMOHAPHOW TEIJIOMPOBOAHOCTH B BHAE 00001eHHOr0 auddepeHuaisHoro
ypaBHEHHsI, 0000IIeHHbIE KOA(PUIIMEHTHI PU pa3MepHO U Oe3pa3MepHOi MOCTaHOBKE 3a/lauH.
Pemenne ¢ nomonisro MathCad u ANSYS..

1.5. Cucrema ypaBHenunii HaBbe-Crokca.

Juckpern3anus ypaBHEHUs HEpa3pbIBHOCTHM W ypaBHeHMM aBmxkeHus. [IpaBwio Kypanrta-
Opunpuxca-JleBu. Cxema npotuB notoka. HauanpHbele U rpaHundsble ycnoBus. O6o0meHue s
MeTOJla KOHEYHBIX 3JIeMeHTOB. be3pazmepnas ¢opma 3anucu cucreMsl ypaBHeHUII HaBbe-Crokca
JUIS 33]1a4 BBIHYKJICHHOM M cBOOOIHOM KOHBEKIUH. J{MCcKpeTH3alys ypaBHEHHsI SHEPT UM [T 3a/1a4
BBIHYX/ICHHOH M CBOOOJHOW KOHBEKIMM (JIaMUHApHBIA peXuUM TeueHus). JIMcKkpeTHbIil aHamor
JBYMEPHBIX M TPEXMEPHBIX HEYCTAHOBUBIIMXCS 3a7ady KOHBEKUUH U Aupdy3un. ANropurM
pemieHus cnoxHbIX 3amad. CemerictBo anroputMoB SIMPLE. MHrerpanbHble XapaKTepUCTUKH
TedyeHus. TermooOMeH U TUApPOJMHAMUKA MPU JTAMUHAPHOM U TYpOYJIEHTHOM PEXHUME TEUCHUS.
Teuenue Ilyazeitns. 3agaun bnasuyca u [lonpraysena. Ananorus PeitHomnbaca..



1.6. OcobeHHOCTH pelIeHUs 3a/1a4 BHIHYKJICHHOW U CBOOOTHON KOHBEKITUH.

OcoOeHHOCTH pelIeHUs 3a/ad BBIHY)XJIEHHOH M CBOOOJHON KOHBEKLUHMH B TYypOyJIE€HTHOM
pexuMe TedeHHs. Kk-&¢ Monenb TypOyJIeHTHOCTH, MJWCKPETHBIE aHanoru. Jlpyrue wmopenu
TypOyJIEHTHOCTH, OCOOeHHOCTH peanu3zammu B makete ANSYS. TemiomaccooOmMeH w
TUIpPOJAVMHAMUKA NpPU  TEYEHUHM  MHOTOKOMIIOHEHTHBIX  cMmeced. UYucno  lamkemnepa.
Pacnpoctpanenue ¢ponra xummuueckoi peaxiuu. OCOOCHHOCTH pELICHHs 3ajad MpU TEUECHUU
MHOTOKOMIIOHEHTHBIX CMECEN B YCIOBHAX BO3MOKHOM XUMUYECKOW pEaKMU KOMITOHEHT. Pemenue
¢ momombio ANSYS. MHTerpanbHbie XapakTepuCcTUKU TeueHuss. OCOOEHHOCTH PEIIeHHs 3a1a4 TIPH
TEYCHUH B KaHAJlaX Pa3jIN4HON (OpPMBI U BHEIIHEM OOTEKAHWU MOTPYKCHHBIX B JKUIKOCTH TEI.
Pemenue ¢ nomonipto ANSYS. MHTerpasibHble XapaKTEPUCTUKU TEUEHUS. .

1.7. Bepuduxauus ANSY'S, Habop TecTOBBIX 3a1a4.
Bepudukanus CFD-makeroB mnporpamMm, HaOOpel TecTOBBIX 3aaad. CormocTaBiieHHE C
yucieHHbIM pemienueM ANSYS..

1.8. UnucaeHHoe MOIeIMpOBaHKE TEINIOOOMEHHOTO arrapara
UucreHHOE MOJICTMPOBAHUE TEIUIOOOMEHHUKA «TpyOa B TpyOe». UmClIieHHOe MOJCTUPOBaHUE
mactuHyaToro rermioooMennnka B MathCad u ¢ momompio makera ANSYS..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. YucneHHoe pelieHue 3aj1a4 cBOOOIHONW KOHBEKIMH ¢ momolibio makera ANSYS.;
2. YucneHHOE MOAETMPOBAHKE TUNIACTHHYATOTO TerioooMenHrnka B MathCad u ¢ moMorsio
maketa ANSYS.;
3. UucneHHOe MO/ICTMPOBAaHUE TEIUIOOOMEHHUKA «Tpy0Oa B Tpyde» B MathCad u ¢ momomisio
makera ANSYS.;
4. YucneHHoe pellleHue CII0KHBIX 33]1a4 TeII000MeHa ¥ THAPOAMHAMUKY C TOMOLIBIO [TaKeTa
ANSYS. ComnocraBieHue ¢ 3KCIIEpUMEHTAIbHBIMU UCCIIEI0BAaHUSIMU U pe3yJIbTaTaMu
TEIUIOBU3MOHHOTO aHAJIM3a.;
5. UucneHHoe pelieHne CI0XKHbIX 33134 TeIUI000MEeHa U THAPOIUHAMUKHY C TIOMOUIBIO MTaKeTa
ANSYS,;
6. UncneHHoe pelrieHne ConpsHKeHHBIX 3a/1au Ter1oooMeHa ¢ moMoInbko nakera ANSY'S.
ConocraBieHue ¢ aHaATUTUYECKUMHU PELIEHUSIMU. ;
7. UucneHHoe pelieHue 3aja4 CBOOOJHON KOHBEKIIMHU C MOMOIIbio nakera ANSYS.
ConocrapieHue ¢ aHATUTUYECKUM PELICHUEM;
8. UncneHHoe peleHne 3a7ay BbIHYKACHHOW KOHBEKIMH (TYpOYJISHTHBIH PEXUM TEUEHUS) C
nomotnbio nakera ANSYS. I[pencrasiienne pe3yabTaToOB B BUJIE HHKEHEPHBIX (OPMYIL.;
9. UncneHHOe pelieHne 3a1a4 BbIHYKICHHOM KOHBEKIUH (TypOyJIeHTHBII peKuM T€UEeHHUs) C
nomoinbio nakera ANSYS. Monenu TypOyIeHTHOCTH. ;
10. YucneHHoe pelieHne 3aa4 BEIHYKICHHON KOHBEKIUU C romoupto nakera ANSYS. Vyer
a¢dekToB norpannyHoro ciod. [IpencraBienue pe3yabTaToB B BUJI€ HHXXEHEPHBIX POPMYIL.;
11. YucnenHoe penieHne 3a7a4 BIHYX/IEHHOW KOHBEKIMH (JITAMUHAPHBIN PEXKUM TEUSHHS) C
rmomoinpio makera ANSYS.;
12. YucneHnHoe penieHne 3a1ayd TEIIONPOBOAHOCTH ¢ omouibio nakera ANSYS. Merog
MIPOTOHKH.;
13. YucneHHoe pelieHne 3aa4 HECTallMOHAPHOM TEIIONPOBOIHOCTH € TIOMOIIBIO MTAKETa
ANSYS. OcobeHHOCTH SIBHOW M HESIBHOM CXEMBI JUCKPETU3AIINH.
14. YucneHnHoe pelieHne 3aad CTallMOHapHON TEIIONPOBOAHOCTH NPH HATMYUH
BHYTPEHHET0 UCTOYHHKA TETJIOTHI M IEPEMEHHBIMU KO3(PPUIIMEHTaAMU [TEPEHOCA C TOMOUIBIO
maketa ANSYS.;
15. UucnenHoe pelieHne ConpsKeHHbIX 3a/1a4 TerIoooMeHa ¢ moMoibio makera ANSYS.;
16. UucneHHoe pelieHne 3aayd CTallMOHapHON TEIIONPOBOIHOCTH € IOMOIIBIO MTAKETa



ANSYS. Paznuunble BUbI TPAHUYHBIX YCIOBUNA. MeTOI KOHTPOJIBHOTO 00BEMA. .

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO

3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAyUYU RO Kypcosomy npoekmy/pabome (KIIP)

1. Bosmoxunoctu mnpumeHeHus nakera ANSYS s pemeHust 3agad TEIUIONPOBOJAHOCTH,
KOHBEKTHBHOTO TETNIOOOMEHA, N3JTYYCHHS

Texywui koumpoas (TK)

1. KoHcynpTanuu HamnpaBieHbl Ha NOJYYEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIIPUATUI

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosas pabdora (KP)

TeMmpr:

- DKCIIEpUMEHTAJILHOE U YUCIEHHOE MCCIIEJOBAHUE MPOLIECCOB TEMI000MEHa U THIPOANHAMUKH -
CTallMOHAPHAs/HECTAIIMOHAPHAS TEIUIONPOBOAHOCTD, BHYTPEHHUE UCTOYHHKH - BHEIITHEE
o0TeKaHHe - BHYTPEHHHUE TCUCHUS

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens

1-4 5-8 9-12 | 13-16 | 3aueTHas

Paznen
KypCOBOI'O
MIPOEKTA

1 2 2,3 3 3amura
KYpPCOBOTO
IIPOEKTa

O06Bem
paznena, %

20 30 40 10 -

BrimmomaenHBIN
00BeM
HapacTarIUM
urToromM, %

20 50 90 100 -

Howmep pasnena

Pazgen KYpPCOBOTI'O ITPOCKTA

1

O0630p nUTEpaTyphl, U3yUYE€HHUE IKCIIEPUMEHTAIBHBIX CTEH/I0B, TOATOTOBKA UX
K pabore, popMHUpOBaHNE HAaBBIKOB PA0OTHI C TEIIIOBU30POM, (HOPMUpPOBAHHE
COOTBETCTBYOIIMX pa3nenos KP

2 [TpoBeneHmne sKCIEpUMEHTANIBHBIX UCCIIEJOBAHUM, IPOBECHHE
BBIUMCIIUTEIBLHOTO SKCIIEPUMEHTA ¢ TOMONIbIO TporpamMmmbl ANSY'S,
¢dopMHpOBaHHE COOTBETCTBYIONIMX pazaesnoB KP

3 O06paboTka pe3yabTaTOB HATYPHOT'O M BBIYUCIUTEIBHOTO SKCIIEPUMEHTA,

dbopMHUpOBaHHE COOTBETCTBYIONMNX pa3aenoB KP, moaroroBka mpe3eHTaIum K
3amure KP
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUIUINHE Komst
COOTBETCTBHUH C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB n3.1)
1

3HaTh:
YHCJIEHHBIE METO/IbI pacueTa BapUaHTOB pa3pabOTKU U KonTponbnas pabora/KonTtponbnas pabota
MTOCTPOCHUS aJIEKBATHBIX MAaTEMAaTUYECKUX MOJIeJIeld Ha OCHOBE No2: «YucneHHoe penieHrne KOHBEKTUBHO-
BBIYHCIUTENLHOTO KCIIEPUMEHTA MPU MPOEKTUPOBAHUN N -2nk-1 + b Gy3noOHHOHN 3a7a9n»
TEII0PHEPTEeTUUYECKUX OOBEKTOB C YUETOM 0COOEHHOCTEN
MPOTEKAIOIINX B HUX (PU3NYECKUX MPOIIECCOB;
MPUHIUIIBI IEKOMIIO3UIIMHU TEIJI0OIHEPTeTHUECKOT0 00BEKTA; KonTponbHas pabora/KonTposbHas padoTa

N/1-2nk-1 + Nol: «HucnenHoe pelieHue 3a1auu

TETJIOMPOBOTHOCTH
0COOEHHOCTH MOJIEIMPOBAHMUS IIPOLIECCOB TEIJIO0OMEHA U V-Lpmca + TectupoBanue/TepMUHOIOTHYECKHIT TECT:
TUAPOAMHAMUKH B 3JIEMEHTAX TEIUIOOHEPTeTUUECKUX YCTAHOBOK; ] «MeToJ1 KOHTPOJIHHOTO 00BEMaY)
Ymern:
pa3pabaTbiBaTh MaTeMaTUYECKUE MOJIENN MPOCTEHIIINX KonTponbnas pabora/KonTponbnas paboTa
3JIEMEHTOB TETUIODHEPTETUYECKUX 0OBEKTOB; NJ-2mx-1 + Nel: «HucneHHoe pelieHne 3a1a9u
TEMJIONPOBOJHOCTHY

3aMUChIBaTh B BUJIE CUCTEMBI UHTETPAIHHBIX U TectupoBanue/ TepMHUHOIOTUUECKUH TECT:
nuddepeHIMaTbHBIX YPaBHEHH MPOIIECCHl TeI000MeHa 1 NJ-2nk-1 + «MeToJ1 KOHTPOJIBHOTO 00BEMaY
TUAPOAMHAMUKH B DJIEMEHTAX TETUIOOHEPTETUUECKUX YCTAHOBOK;
(GbopMynUpOBaTh LEIH U 33[]a4H UCCIIEIOBaHUS KonTponbnas pabora/KonTponbnas paboTa
TEPMOTHUJIPOIMHAMUYECKHUX MPOIECCOB B IHEPTETUUECKOM V-2 + Ne3: «Hucnennoe MoenupoBaHue
000pyIOBaHUY, BBISBIISATH IPUOPUTETHI PEIICHUS 3a1a4, TEII00OMEHHOTO armapara
BBIOMPATH M CO3/1aBaTh KPUTEPHUH OICHKH;
npuMeHATh nakeT ANSY'S s pemienus 3aa4 CTallMOHAPHOUN U KonTponbnas pabota/KonTponbnas paboTa
HECTAIlMIOHAPOHOM TEIJIONPOBOAHOCTH, CBOOOIHOM U VJT-2pmc1 + Ne2: «HucneHHOE penieHne KOHBEKTHBHO-

BBIHYX(HCHHOﬁ KOHBCKIIMH, CJIOXKHBIX 3aJa4 TEIIO0OMEHA H
THAPOJVMHAMHNKH,

T Py3MOHHOH 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
2 cemecTp

®Popma peanuzain: KomnbroTepHoe 3a1aHue
1. Kontponbnas padora Nel: «HucineHHoe penieHre 3aJa4u TerI0NPOBOIHOCTH
(KonTpoawsHas pabora)
2. Konrtponbnas padora Ne2: «HuciaeHHoe penieHrne KOHBEKTHBHO-AU (D y3noHHOI 3amaum
(KonTpoawsHas pabora)
3. KonTponbnas pabota Ne3: «HucieHHOE MOJEIIMPOBAHKE TEIIIOOOMEHHOTO arapaTay
(KonTpoabpHas pabora)

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

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBas CTPYKTYpa KypCcOBOi pabOThI ABIISETCS pUiiokeHueM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
Ox3amed. O1ieHKa onpeenseTcs B COOTBeTCTBHM ¢ [lonoxkeHnem o 0amuibHO-PEHTUHTOBOM CUCTEME
st crynentoB HUY «MOW» Ha ocHOBaHWU CeMECTPOBON U IK3aMEHAIIMOHHON COCTaBIISIOIINX

Kypcosas paboma (KP) (Cemecmp No2)
Onenka 3a KypcoBoil paboTy ompenensiercss B cooTBeTcTBUU ¢ IlonmokeHnem o OamibHO-
peiTHHroBoi cucreme s cryaenroB HUY «MOWN».

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I'puropseB b.A. , I[BeTkoB @.®D. - "TenmomaccooOmen", U3natenbcrBo: "M3narensckuii oM
MDU", Mocksa, 2011 - (562 c.)

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

2. ligetkoB, @. @. TenmomaccooOMeH : yueOHUK Ui By30B 0 HampasieHuto "Temnosnepreruxa" /
@. @. IIgetkoB, b. A. I'puropses . — M. : M3parensckuit nom MOU, 2011 . — 562 c. - ISBN 978-5-
383-00563-7 .

http://elib.mpei.ru/elib/view.php?id=4233;

3. TeroTexHUYECKUE OCHOBBI TEINIOHACOCHBIX CHCTEM : yueOHOe rmocodue 1o Kypcy "Meroibl
ONTUMM3AIMOHHBIX PACYETOB B TEIUIOAHEPreTUKE" [JIs CTYIEHTOB, 00Y4arOIIUXCS 0
HanpasJieHUAM "TennosHepreTrka 1 TeMJI0TeXHUKA", "OHEPreTHUeCKOe MalllMHOCTPOEeHHE",
"Snepnast sHepretuka u tremwnopusuka” / A. A. Cyxux, /1. B. Cunenkos, B. . Bennuko, B. 1O.
Hembsinenko, Ha. uccnen. ya-t "MOU" (HUY"MDU") . — Mocksa : U3n-Bo MDU, 2021 . - 72 c. -
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ABTOpHI yKa3aHbl Ha o6opore TUT. 1. - ISBN 978-5-7046-2446-2 .
http://elib.mpei.ru/elib/view.php?id=11570;

4. Cononos, A. I1. TenmoMaccooOMeH B SHEPTeTUYECKUX YCTaHOBKaX. MIH)KeHEpHbBIE METOBI
pacdera. DJIEKTPOHHBIN Kypc : ydeOHoe mocobue 1o kypcam "Temnomaccooomen",
"TermtomaccoodbMeH B o6opynoBanuu ADC" o HampasieHusM "SaepHast SHEpreTHKa U
termodusuka”, "Temnosnepreruka u terorexauka' / A. I1. Comonos, Ham. uccnen. ya-t "MOHN"
(HUY"M3BHN") . — M. : U3n-Bo MOU, 2015 . — 124 c. - ISBN 978-5-7046-1636-8 .
http://elib.mpei.ru/elib/view.php?id=6989;

5. Ilarankap, C. B. Unucnennoe penienne 3aa4 TeIIONPOBOHOCTH U KOHBEKTHBHOTO TEIUIOOOMEHA
IIpU TEYCHHUH B KaHaiax : nep. ¢ anri. / C. B. [1atankap . — M. : U3a-so MDU, 2003 . — 312 c. -
ISBN 5-7046-0898-1 .;

6. Comonos, A. I1. MATHCAD: luddepentmansubsie moaenu / A. I1. Comonos, B. @. Oukos,
Mock. snepr. -t (MOU TY) . — M. : Uzn-Bo MDU, 2002 . — 239 c. - ISBN 5-7046-0823-X .;

7. Hazmees, 1O. I'. TermmooOmennsie anmapaTtel TOC : yueOHOE OCOOHE I BY30B 110
Hanpasienuto "Temnosnepreruka" / FO. I'. Hazmees, B. M. JlaBbirun . — 2-e u3z., nepepad . — M. :
Uzn-Bo MDOU, 2002 . — 260 c. - ISBN 5-7046-0888-4 .;

8. TennosHepreTuka u TEIIOTEXHUKA: TeopeTuuecKkre OCHOBbI TEIIOTEXHUKHU. TenaoTeXHuuecKuit
9KCIIEPUMEHT : cripaBo4YHUK / A. A. Anekcanupos, u ap. ; Pen. A. B. Kiiumenko, B. M. 3opun . — 3-
e u3., mepepad. u gon . — M. : Uzn-Bo MDU, 2001 . — 564 c. — (TemmosHepreTrka u TEIUIOTEXHUKA
; Ku.2) . - ISBN 5-7046-0512-5 .;

9. CrpaBounuk 1o terooomenaukam: B 2 1. T.1. : mep. ¢ aari. — M. : DHeproatomusaar, 1987 . —
560 c.;

10. AnexcanapoB, A. A. TaGnuiel TEMTOPHU3MUECKUX CBOWCTB BOJBI M BOISHOTO IMapa :
CnpaBounuk / A. A. Anekcauapos, b. A. I'puropses . — M. : U3n-Bo MDU, 1999 . — 168 c. - ISBN
5-7046-0397-1 : 60.00 .;

11. Anekcanmpos, A. A. Termodusnueckre cBOMCTBa pabOYMX BEIIESCTB TEIJIOIHEPTETUKH :
cnpaBouHuK / A. A. Anekcannpos, K. A. Opnos, B. ®@. OukoB . — 2-e u3z., nepepad. u gom . — M. :
Usnarensckuii nom MOU, 2017 . — 226 ¢. - ISBN 978-5-383-01073-0 ..

5.2 JIuueH3noHHOE U CBOOOIHO PAaCcPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;

2. Windows / Oniepanrionnast cucrema cemeiictsa Linux;

3. Ansys / CAE Fidesys.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIC 0a3bl JaHHBIX H HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

. Hayunasi 3yiekTponHas 6ubauoreka - https://elibrary.ru/

. Baza nannbIx :xxypHasoB m3nareabcrsa Elsevier - https://www.sciencedirect.com/

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

. ba3za mannbIix Scopus - http://www.scopus.com

. HammmonanbHas iekTpoHHas 6udmoreka - https://rusneb.ru/

. DuekrTponHasi oudsmoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

. ba3a oTKpBITHIX JaHHBIX MHUHHCTEPCTBA TPYAA U COUMATBbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX MPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

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

11. Ba3a oTKpbITHIX AaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

CONO OIS~ WN B
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12. DnexTpoHHasi oTKpbITas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

13. HauuoHaIbHBII MOPTAaJI OHJIAH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
14. OTkpwbiTasi yHuBepcuTeTcKas nnpopmauunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUITJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOPUHI B-209/14, Yuebno- pabouee MeCTO COTPYAHMKA, CTYII, IKad
US| TIPOBE/ICHUS UCcIeI0BaTeIbCKas TUISL O/I€K]IbI, HTHBEHTAPh
JEKIIMOHHBIX 3aHATHH nabopaTopus CHeHaTU3UPOBAHHBIN

N TCKYHIETrO KOHTPOJIA

«TenaoHacoCHBIE CHCTEMBIY;
VY4eOHO-1eMOHCTPaIIMOHHBIH
MYHKT TEIIOCHA0KEHMS;
KommnsrorepHslii knacc

Y4eOHbIe ayIUTOpUU
JUISL IPOBEJICHUS
MPaKTUYECKUX
3aasatui, KP u KII

B-209/14, YuebHo-
WCCIIeIOBATENBCKAS
nabopaTopus
«TernoHacoCHbIE CUCTEMBIY;
Y4eOHO0-1eMOHCTPAIIIOHHBIH
MYHKT TeTIOCHAOKCHHUS;
KomnbroTepHslii ki1acce

pabodee MeCTo COTpYAHHKA, CTYJI, KA
JUTSL OJICXKIbl, UHBEHTAPh
CHeIHaIN3UPOBaAHHBIN

Y4eOHble ayAUTOPHH
US| TIPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTallu

B-209/14, YuebHo-
HCCIIeI0BATENbCKAs
naboparopus
«TenIoHacoCHbIE CUCTEMBIY;
VY4eOHO-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0XKEHMUS;
KommnsrorepHslii kinacce

pabouee MeCTO COTPYAHHKA, CTYII, IKad
JUIsL OJIK/Ibl, MHBEHTaph
CIIELUATIM3UPOBAHHBIN

Tlomentenus niist
CaMOCTOSITEILHOU
paboThI

HTB-201, KomnerotepHsiii
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIBI,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEP, KOHIULUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-209/7, Kabuner
cotpynHukoB kad. "TOT"

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOJ, CTY, MKad s
JOKYMCHTOB, KOMIIBIOTCpHAasA CCTh C
BbIX0ZIOM B IHTEpHET, KOMITBIOTEP

IIEPCOHAIBHBIN, TPUHTEP, KOHUIIMOHED

Ilomemmenust misa
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 UHBEHTAaps

B-417, Tlomemienue yueOHO-
BCIIOMOTATEIILHOTO
nepconana kad. "TOT"

Kpecio pabouee, paboyee MECTO
COTPYAHUKA, CTOJ, CTYJ, IIKad s
JOKYMEHTOB, IIKad A1 XpaHeHUs
HWHBCHTAaps, KOMIILIOTECpHAA CETh C

BBIX0ZIOM B MIHTEpHET, T0cKa MapKepHas,
MHOTO(YHKIIMOHAJIbHBIA EHTP,
KOMITBIOTEP MEPCOHANBHBIN, IPUHTEP,
KOHJIUIINOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

YuclieHHOe MOIETMPOBaHUE TEPMOTHIPOIUHAMHYECKHUX MTPOILIECCOB B
AHEPTreTUYECKOM 000PYI0BaHUU

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2

KM-3

KM-4

Tepmunonoruyeckuii Tect: «MeToa KOHTposIbHOTO o0beMay (TectupoBaHue)

Kontponbnas padora Nel: «Hucnennoe pemieHue 3agauun TerionpoBogHoctiy (Kontponsnas
pabora)

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

Kontponbhas padota Ne3: «HuciaeHHoe MoJenupoBaHKe TEIIIO0OMEHHOTO arnmapaTa
(KonTpoawsHas pabora)

Buja npoMexyTouHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4
pasjena AT en Henens 4 8 12 15
KM:
1 UMTT OIT
11 Beenenue. [Iporecchl TemnoodMeHa U THAPOIMHAMUKY B +
' DIIEMEHTAX TEIUIODHEPTeTHUECKUX YCTAHOBOK.
19 CucreMa UHTETpalbHBIX U AU(PepeHInanbHbIX YpaBHEHUN +
' KOHBEKTHBHOI'O TEIMJIOOOMEHA.
13 CrannoHnapHas TEIIONPOBOJIHOCTD. +
14 HecranmonapHas TeMIoMNpoBOIHOCTb. + +
1.5 Cucrema ypasnenuit HaBre-Ctokca. +
16 OcobeHHOCTH penIeHUs 3a71a4 BRIHYXICHHOW 1 CBOOOHOM 4
' KOHBEKIIUH.
1.7 Bepudukanus ANSYS, Habop TecTOBBIX 3a1a4. +
1.8 YuciieHHOE MOCTUPOBAHUE TEMIIO0OMEHHOTO anmapara +
Bec KM, %: | 15 25 30 30

15



IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

YuclieHHOe MOJIETMPOBaHUE TEPMOTHIPOIUHAMHYECKHUX MTPOIIECCOB B
AHEPTreTUYECKOM 000PYI0BaHUU

(Ha3BaHME TUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPHUSTHH TEKYIIEro KOHTPOJS yCHeBaeMOCTH IO KypPCOBOM

padore:

KM-1 Onenka Bomonnaenus paszaena KP «O630p aureparypsi»

KM-2 Onenka BomonHenus paszaena KP «TennoBu3noHHOE U SKCIIEpUMEHTAIbHOE UCCIIE0OBAaHUEY

KM-3 Cobmonenue rpaduka Boimonnenus KP: «HucneHHoe perenne KOHBEKTUBHO-THU(PPY3NOHHOMH
3a71aun»

KM-4 KagectBo opopmiienust KP: «HucieHHoe MOAeTMpoBaHHE TETNIOOOMEHHOTO armapara

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen KkypcoBoro rnpoekta/KypcoBoii padboThl KM: L 2 3 4
paznena ACILKYP p P p Henens 4 8 12 16
KM:

O0630p nUTEpaTYypHhl, U3yUYCHUE IKCIICPUMEHTAIIBHBIX CTCH/IOB,
MOJITOTOBKA UX K padore, GopMUpoOBaHHE HABBIKOB Pa0OTHI C

TETUTOBH30POM, ()OPMHPOBAHUE COOTBETCTBYIOIINX Pa3IeiioB

KP

[IpoBenenne 3KCnepUMEHTAIBHBIX UCCIIETIOBAHUM,
IIPOBEJCHUE BBIYMCIUTEIBHOIO IKCIIEPUMEHTA C IIOMOILBIO
nporpamMmmbel ANSY'S, popmupoBaHue COOTBETCTBYIOLINX
paznenos KP

O0paboTka pe3ynbTaTOB HATYPHOTO M BBIYUCIUTEIHHOTO
3 AKCIIEPUMEHTA, (DOPMUPOBAHKIE COOTBETCTBYIOIIUX PA3CIIOB + +
KP, moaroroBka mpe3enTanuu k 3amure KP

Bec KM, %: | 20 30 40 10
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