MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: A3p0KOCMH‘{eCKHe TEXHOJIOTVH B TCIVIOOHEPIreTUKE U
TEMJIOTEXHHUKE

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
TENNVIOMACCOOBMEH U1 TEIIVIOSAIIIUTA 3JIEMEHTOB
TEHNJIOOHEPI'ETHMYECKHUX YCTAHOBOK

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

YacTh 00pa3zoBaTe/iLHOM
MPOrPaMMBblL:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABUII:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
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- CseneHva o snagensuye L3N M3K
PYKOBO,I[I/ITCJ'II) o e Bnaaeneu LWeB4yeHKo W1.B.
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o o CeeneHuna o enagensue L3N M3KU
3aBeIly10leI/II/I BBIITYCKarOIICH Brageney Poranes A.H.

kadenpoi Waenagmmaton | RDO56badd-RogalevAN-6233a28D A H. Poraines




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ILeab ocBoeHMs1 IMCHUIVIMHBI. 3yueHune npoGieM TErIoBOH 3aIlUThl U TEMJIOBOTO COCTOSHUS
TEIUIOHAIPSDKEHHBIX Y3JI0B U JI€TaJell SHEPreTU4ecKoro 000py10BaHMsl, a TAKKE€ METOJOB BBIIIOJIHEHUS
COOTBETCTBYIOIIUX PAacyeTOB TEMIEPATYPHBIX IMOJIEH NIPUMEHHUTEIBHO K Pa3IM4YHBIM CHCTEMaM

OXJIAXKACHUA. .

3agauu AMCHMIIINHBI

- OcBOEHHE OCHOBHBIX (PM3UYECKUX MIPUHIUIIOB OCTPOCHHUS METOAOB U CPEJICTB TEILIIOBOM

3alllUTHI.;

- [IpnoOperenne ymMeHus OLIEHUBATh BJIMSHUS CBOMCTB IOBEPXHOCTH Ha KOHBEKTHUBHBII
TEIIO0OMEH B IIOIPAaHUYHOM CIIOE.;
- OcBoeHME METOI0B (PU3HUECKOTO U MATEMAaTHUECKOI'0 MOJIEJIMPOBAHUS IIPOLIECCOB TEPMO —
ra30JMHAMUKHU U TEIUIO - MaCCOOOMEHA Ha MOBEPXHOCTSIX TEIJIOHAIPSKEHHBIX 3JIEMEHTOB KOHCTPYKIIMH. ;
- [IpnoOperennss yMeHUsl HCIIOJIb30BAHNS MaTEMAaTHUECKUX MOJIENIEH, aITOPUTMOB pacue€TOB
TeMIIepaTypHBIX MOJIEeH U MOTPEOHOM TOIIIMHBI MAaTEPHATIOB TEIUIO3AIUTHBIX TOKPBITUIN 715
TEIJIOHAIPSKEHHBIX 3JIEMEHTOB KOHCTPYKLUU. ;
- Bnanenue nucnplTaHUsIMU, THArHOCTUKOM U AKCIUTyaTallMOHHBIMU TPEOOBAHUSAMU K TEIJIOBOM
3aIIUTE TEIUIOHAIPSKEHHBIX Y3JI0B..

dopmupyembie y 00yJaronerocs KOMNeTeHINH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-2 Croco0eH BBINOJIHATE
pa3paboTKy
TEIJIOTEXHUYCCKUX
pelIeHUN ISt
A9POKOCMHYECKON TEXHUKHU

N-1nk-» Pa3pabaTsiBaet
TEIUIOTEXHUUYECKUE PEIICHHS
ISt o0ecrieueHus
(YHKIIMOHUPOBAHUS IKHITaXKa
1 00opyi0oBaHUs

3HATh:
- Haznauenue, 0651acTi NpuMeHEHUS U
METO/bI TEIUIOBOW 3alUTHI.;

- Metoap! pu3ndeckoro u
MaTEMaTHYECKOTO MOJEIUPOBaHUS
IIPOLIECCOB TEPMO - Fa30JUHAMUKH U TEIJIO0
- MaccooOMeHa. ;

- MeTo/1bl TEMI0BOM 3alUTHI IPU
pa3IMYHBIX IPUHLIUAIIAX OTBOJA TEIUIOTHL.;
- MeTo0B U CPEeACTB TEIUIOBOM 3aLUThI
TEIJIOPHEPTETUYECKUX YCTaHOBOK. .

YMETh:

- [IpoBouTH BEIOOP 3P PEKTUBHBIX
Croco0O0B TEIUIOBOM 3aIlIUTHI U METO/I0B
OXJIaXKIECHUS DJIEMEHTOB
TEIJIOPHEPTETUYECKUX YCTaHOBOK.;

- BoInonHATh HHKEHEPHBIE PACUETHI
TeMIIepaTypHBIX MOJeH U BEIOOPa
TEIUI03aIUTHBIX MaTEPHAJIOB. ;

- Ucnonb3oBate Gpusnveckue u
MaTeMaTHYeCKue MOAEIH Ul aHaJIn3a
TEIJIOBBIE MPOLIECCHI.;

- Ucnonp3oBaTh MaTeMaTHUECKHI amnmapar
Y IIPOrpaMMHBIE CPEJICTBA AJIs
OIpEIEeNIEHNUs TEIJIOBBIX HArPy30K..




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
ABPOKOCMHUYECKHE TEXHOJIOTUU B TEIJIOPHEpreTuke M TemnorexHuke (nanee — OIIOIN), nanpaBneHus
noarotoBku 13.04.01 TernosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUs: BICIIEE 0Opa30BaHUE -
Marucrparypa.

basupyercs Ha ypoBHe BbIclIero o0pa3oBanus (6akaiaBpuaT, CIICUATIHUTET).

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasnensi/TemMsl § 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 KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Ipenmer u 3agaun 14 3 4 - 4 - - - - - 6 - Ilo020mo6Ka K npaKmuuecKum 3aHAmMUIM:
Kypca. OCHOBHBIE Wzyuenne matepuana no pasgeny "lIpenmer u
IIOHATHUA U 3aJa4u Kypca. OCHOBHLIC IIOHATHUA U
OTpeneIeHus OIpeJIeTIeHUsl TerIoMacooOMeHa." TIOAr0TOBKa
IMpo1ECCOB K BBIIIOJIHCHHUIO 3aﬂaHHﬁ Ha MPaKTUICCKUX
TEMJI000MeHa. 3aHATUAX
1.1 [Ipenmer u 3agaun 14 4 - 4 - - - - - 6 - CamocmoamenvHnoe uzyuenue
Kypca. OCHOBHEBIC meopemuyueckozo mamepuana: VI3yienue
TIOHATHUS U JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
onpeaeseHus "IIpeamer u 3agaun Kypca. OCHOBHbIE OHSATHUS
MPOIIECCOB U OTpeeNIeHus TeTrioMacoooMeHa. "
TEIJI000MEHa.
2 MexaHu3m 14 4 - 4 - - - - - 6 - Ilo0z20mo6Ka K npaKmuuecKum 3aHAmusIm:
TEIUIOTIPOBOHOCTH B W3yuenne maTepuana mno paszgeny "MexaHU3M
rasax, XUIKOCTIX U TCIJIOMPOBOIHOCTHU B ra3ax, XUJAKOCTAX U
TBEPABIX TEIax: TBEPBIX TeJIaxX: MeTaiax, AUIEKTpUKax."
METaJuiax, IIOATOTOBKA K BBITIOJIHCHUIO 3aI[aHHfI Ha
JUDJICKTPUKaX. MPAaKTUYCCKUX 3aHATHUAX
2.1 Mexannzm 14 4 - 4 - - - - - 6 - CamocmoamensHoe usyuenue
TEIUTOTIPOBOIHOCTH B meopemuyueckozo mamepuana: VI3yienue
razax, JXUIKOCTSIX ’ JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
TBEPJIBIX TENAX: "MexaHu3M TEIUIONPOBOJIHOCTH B ra3ax,
MeTalliax, JKUJIKOCTSIX M TBEPJIBIX TEJIaX: MeTallIax,
JUDJIEKTPUKAX. JIUDJIEKTpUKax."
H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOB:
[2], 45-63
[6], 245-26




3 KoHBeKTUBHBIN 14 Ilo0zomoeKa K npaAKmMuYecKuM 3aHAMUIM:
TEIMI000MEH. U3yyenue MaTepuana mno pasaeny
OCHOBHEIE ITOJI0KCHHUS "KOHBEKTUBHBIN Tem1000MeH. OCHOBHEIC
TEOPHH MOTPAHNIHOTO MIOJIOKECHHS TEOPUU TTIOTPAaHIUIHOTO CII0A."
CJI041. IIOATOTOBKA K BBHIMIOJIHCHMIO 3aJaHHI Ha
3.1 KonBekTHBHBII 14 MPAKTUYECKUX 3aHATUIX
TEI1000MEH. Camocmoamenbhoe uzyuenue
OCHOBHBIE MTOJIOKEHUS meopemuyeckozo mamepuana: VI3yaenue
TEOPHH NOTPAHNIHOTO JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
cJ104. "KonBekTHBHBIN TerioooMeH. OCHOBHBIC
MOJIOXKEHUS TEOPUU TOIPaHUYHOTO cJios."
H3yuenue mamepuanos aumepamypHbslx
UCHOYHUKOG:
[5], 87-96
4 Termno- u MaccooOMeH. 14 Iloozomogka K meKywemy KOHmMpo.iio:
OCHOBHBIE TIOHSTHS. IToBTOpenune matepuana no paszaeny "Termo- u
4.1 Termno- u MaccooOMeH. 14 maccooOoMeH. OCHOBHBIE MOHATHS."
OCHOBHEBIE MTOHATHS. Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"Temno- u MaccoooMeH. OCHOBHBIC TOHATHS."
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:
[1], 78-159
[8], 102-104, 106-120
5 TemnooTnaua npu 14 CamocmoamensHoe usyuenue
kuneHuu. Temnnoobmen meopemuuecko20 mamepuaia: V3yuenue
MIPY KOHJICHCAIIHH. JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
5.1 TemnooTnaua npu 14 "TernooTaua nmpu KuneHuy. TemnooOMeH npu
kuneHuu. TemmooomMeH KoHACHCAuN."
TIPY KOHJICHCAIINH. H3yuenue mamepuanos iumepamypHblx
UCHIOYHUKOG:
[2], 93-105
6 Mertobt 14 Iloozomoeka Kk meKyuwiemy KOHmMpPOJio:
UHTEHCH(UKANT INoBTOpenne maTepuana no pasaeny "MeTtoasl
TEII000MeHa. MHTEHCU(PUKAIIUHU TerioooMeHa. "
6.1 Meronast 14 Camocmoamenvroe uzyuenue
HHTCHCUUKAIIH meopemuueckozo mamepuana: Vzyuenve
TeIIooOMeHa. JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny

6




"MeToabl HHTCHCU(UKAIIUH Terioo0MeHa. "
H3zyuenue mamepuanog iumepamypHslx
UCHOYHUKOG:

[4], 45-68
[7], 145-287
7 MeTonp! oXIaKACHUSA 12 4 - 4 - 4 - Iloozomoeka K meKyuiemy KOHmMPOJIo:
Jeranen [ToBTOpenne maTepuana mo pasaeny "MeToab
TypbOKOMIIpEccopa. OXJTaXICHUS JleTajiel TypOokomiipeccopa.”
7.1 MeTopl OXJTIaKICHUS 12 4 - 4 - 4 - Camocmoameibnoe usyuenue
JeTanei meopemuueckozo mamepuana: VIzyaeane
TypOoKoMIIpeccopa. JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"MeToabl OXJTaXAeHUs IeTaei
Typbokommpeccopa.”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[3], 45-320
8 CucTeMsl 0 TEIUIOBOH 12 4 - 4 - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
3aILUTHI [ToBTOpeHune marepuana no pasaeny "CucremMsl
MEPCTIEKTHBHBIX 0 TETIOBOH 3aIIHUTHI IIEPCIEKTHBHBIX
SHEPreTUIECKUX SHEPreTUYECKUX YCTaHOBOK."
YCTaHOBOK. Camocmoamenvhoe usyuenue
8.1 CHCTEeMBI 0 TEIUIOBOM 12 4 - 4 - 4 - meopemuuecko2o mamepuana: V1syuenue
3aIINTHI JIOTIONTHUTEIHHOTO MaTepraa o pasaery
MEePCHEKTHBHBIX "CuCTeMBI 0 TEIUIOBON 3aIUTHI NEPCIEKTUBHBIX
SHEPreTUUECKUX JHEPTETUYECKUX YCTAaHOBOK."
YCTaHOBOK. H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[3], 45-287
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 05 775

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBuIyanbHble KOHCYIBTAIUH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrnoBsie KOHCYIbTalMU TIO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpeomem u 3adauu kypca. OcHogHble NOHAMUS U ONpedeleHls NPOYEcco8 Meni00oMend.

1.1. IIpeamer u 3anaun Kypca. OCHOBHBIE NOHATHUS U OIPEAEICHUS IIPOLIECCOB TEIIOOOMEHA.

Bunsr mepenoca TternoTsl. CroXHBIH TermiooOMeH. MeTonbl HCCIEIOBAHUS TEIUIOBBIX
npoueccoB. OCHOBHBIE MOHSATHS, HCIOJIB3YyEMbIE IIPH OINHCAHUU IIPOLECCOB IEPEHOCA TEILIa.
TemneparypHoe mnosie. TemmneparypHbii rpagueHT. TeruioBoi moToK. IIMOTHOCTE TEmIOBOrO
noroka. 3akoH Pypbe, K03(UIMEHT TEIUIONPOBOAHOCTH. MaTemarudeckas GOpMyJIHpOBKa 3a1a4
TeronpoBoaHocT. AnuddepeHnnansHoe ypaBHEHUE TEIIONPOBOIHOCTH.

2. Mexanuzm menionpogoOHOCMU 8 2a3aX, HCUOKOCAX U MEepoblx menax.: Memauiiax,
OUDIEKIMPUKAX.

2.1. MexaHu3M TEIUIONPOBOJHOCTH B ra3ax, JKUAKOCTIX U TBEPABIX Teax: MeTaax,
JUDJICKTPHUKAX.

TemneparypHoe mnosie. TeruioBol NMOTOK M IUIOTHOCTh TEILUIOBOro IOTOKAa. 3akoH Dypse.
Koadduuument temmonpoBogHocTH. TemionpoBOJHOCTs Yepe3 OTHOCIOWHBIE W MHOTOCIOWHBIC
IUIOCKHE U LMIMHAPUYECKUE CTEHKU. Tepmudeckoe conportusiieHue. OcHOBHbIE NOHATHA. DU3uKa
u3znydyenus. IloBepxHocTHoe u3nmyudeHue. CHekTpajlbHOE M MHTErpajibHoe u3nydeHue. [loTox u
IUIOTHOCTh IIOTOKA MW3JIydeHUs. VHTEHCHMBHOCTb WH3JIydyeHHUS. 3aKOHBI TEIJIOBOIO H3JIy4EHUS.
TemnooOMeH M3Ty4eHHEM B MOIIOMAONIINX M M3IIyHJaloIUX cpegax. YncieHHble METObl pacyera
TeMIIepaTypHBIX MOJEH..

3. Kousexmusnwiii menioodomer. OCcHo8Hble NONONCEHUS. meopuu nocparudroco CnoA.

3.1. KouBekTHBHbIH Ter1000MeH. OCHOBHBIE M10JIOKEHHUS TEOPUH ITOTPAHUYHOTO CIIOS.

Koodpduuument temmoornaun. Cucrema auddepeHInanbHbIX ypaBHEHHH KOHBEKTHBHOTO
TerI000MeHa. YClIoBHs OJHO3HAYHOCTH. OCHOBHBIE MOJIOKEHHUSI TEOPUM MOTPAaHMYHOIO CIIOS.
OcHoBbl Teopuu nogo0ust. Ycinosus nonodus ¢usnueckux sipneHuil. KpurepuanbHble ypaBHEHUS.
Omnpexenstomuye U onpeaensemble Kputepuu. GU3NUECKUil CMBICI OCHOBHBIX KPUTEPUEB MO00US.
TennooTnava npu BEIHYXKJIEHHOM TE€YEHUH KHUIKOCTEeH B TpyOax. PacueTHble ypaBHEHHUs MOI0OMS.
TennooTrnaua mnpu momnepeyHoM oOTekaHuu IMydykoB TpyO. Teruoornaua mpu CcBOOOTHOMU
KOHBEKITHH..

4. Tenno- u maccoobmen. OcHo6HbIE NOHAMUSL.

4.1. Tenno- u maccooOMeH. OCHOBHBIE MTOHSTHS.
MosmnexynsipHas 1uddy3us. KonBekTuBHbII MaccooOMeH. MaccooTaaya. AHaAJIOTUSI TPOLIECCOB
TEeIUI0- U MaccooOMeHa. TernoMaccooOMeH NMpU XUMUYECKUX MTPEBPALICHUSX. .

5. Tennoomoaua npu KuneHuu. Tennoobmen npu KOHOeHcauuu.

5.1. Temnootnaua npu kuneHuu. TermnooOMeH pu KOHICHCAIIUH.

TennooOMeH npu kKoHAeHcanuu. [neHouHas u kanenbHasi KOHIeHcalus. PacueTHple ypaBHEHUS
Kod(uImenTa TEII00TAAYH ISl BEPTUKAIBHBIX W TOPU3OHTAIBHBIX TPyO. KOHCTpYKTHBHBIN U
MOBEPOYHBII pacdeThl TEMI00OMEHHBIX alllapaTos..

6. Memoowl unmencuguxkauuy meniooomena.

6.1. Meronibl HHTEHCU(UKAITUHN TEIUIOOOMEHA.



[InenouyHast U KamenbHas KOHAeHcauus. PacdueTrHbple ypaBHEHHs KO3(pPHUIMEHTa TEIIOOTIAYN
JUIsl BEPTUKAJIBbHBIX M TOPU3OHTAIBHBIX TpyO. KOHCTPYKTHMBHBIII M TOBEpOUYHBI pacyeTsl
TEIJI000OMEHHBIX aIIapaToB..

7. Memoouwl oxaasicoenusi oemainel mypbokomnpeccopd.

7.1. MeToibl OXJIQXKICHUS AeTalei TypOOKOMITpeccopa.

CucreMbl OXJIaXKICHHS AeTajiei ra30BbIX TypOuH. OxiaxaeHus padounx U COIIOBBIX JIOMATOK,
OXJI&)KI[CHI/IC JUCKOB. OXHa)KIIeHI/Ie INOAITHUITHUKOB. Fa30-BO3I[y1HHBI€ U BO3AYHIHO - MACJICHBIC
teriooOMeHHuKH. OneHka >QQEeKTUBHOCTH OXJakIeHUS. TepMoOapbepHble MOKPBITHS U HX
XapPaKTCPHUCTUKU. TexHOJIOTHMM H3rOTOBJICHUS KOMIIAKTHBIX TCHJIOOGMGHHI/IKOB. HpI/IHI_[I/IHbI
MOCTPOCHHUS TUIPABIUYECKUIN CETEl U pacyeThl MOTeph AaBICHUS. DKCIHEPUMEHTAIbHbIE METOJIbI
onpezaeneHus 3PGHEKTUBHOCTH OXJIAXKICHUS. .

8. Cucmembl 0 meniosou 3auiumsl nepCcneKmuBHblX IHEPcEMUUECKUX YCNIAHOBO0K.

8.1. CucreMsl 0 TEIJIOBOW 3alUThl NEPCIIEKTUBHBIX SHEPTETUUECKUX YCTAHOBOK.

TennooOMeH U TpeHHE Ha MPOHHMIIAEMOW MOBEepXHOCTH. OXJaXIeHHE BTOPUYHBIM BO3TYXOM.
[Inenounoe oxnaxaenue. IIpumeHenune kepamuueckux wMartepuanoB. CHCTEMBl OXJIAXKIECHUS
TOMJIMBOM. TernooOMeH MpHU HCHOJIb30BAHUU SHAOTEPMUYECKUX peakiuid. CUCTeMbl TeIIoBOH
3alllUThl MEPCHEKTUBHBIX 3HEPreTUYECKUX YCTAHOBOK WU JIETAaTElIbHBIX ammnaparoB. TeueHue B
TPEXMEPHOM IOTrpaHUYHOM cioe. TemnooOMeH B pa3pshKeHHOM rase. TepMoperyiupoBaHHE.
Tenno3amuTHbIe TOKPBHITUS. TpeOoBaHMs K TEIUIO3aIUTHBIM MOKPHITHSIM. CyOIuMHUpYIOIUecs U
IUIABSIIHAECS CTEKIOBHIHBIE TOKPBITUS, BiMsiHME rOpeHNs Ha YHOC IIOKPBITHSL. .

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Pemienue 3agau 1o omnpejesneHuto K03hGUiueHToB TerooTjauy;
2. Pacyer TeMnepaTypHOI0 COCTOSIHUSI CTEHKH IIPH HAJTMYKE 3AIUTHOTO MOKPHITHS;
3. Bri6op pexkuma IBUKEHHUS )KUJIKOCTU M COOTBETCTBYIOIEE KPUTEPUAIBHOE YPaBHEHUE;
CpaBHEHHUE PE3YJIbTATOB PACYETOB Pa3HBIMHU METOJAMU;
4. Vicnonp30BaHnEe OCHOBHOT'O 3aKOHA JIyYHCTOrO TEIUIOOOMEHA; OLIEHKa Pe3yJIbTaToB
pacyeTos;
5. 'mapaBnuyeckuii M TEIUIOBON pacyeT TenI000MEHHBIX allnapaToB;
6. MozennpoBaHue NOTOKOPACHIPEEICHHs BO3yXa B KaHAIaX OXJIaXKICHHUS. ;
7. Pacuer AByMEPHOIrO TEMIIEPATYPHOIO IO METOJAOM KOHEUHBIX 3JIEMEHTOB. ;
8. Pacder TemnonpoBoAHOCTH Yepes3 MII0CKNE U HWIMHAPUYECKHE CTEHKH; 0(hOpMIIeHNE
pe3ynbTaTOB pacyera.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. O6cyxnenne marepuanoB mo keiicam paszznena "llpenmer m 3amaum kypca. OCHOBHBIE
MIOHSATHS U ONpeJieNieHus TeriomacooomeHa. "

2. OOcyxIeHue MaTepHajioB IO Keiicam pasnena "MexaHu3M TemIoNnpoOBOJHOCTH B rasax,
YKUJIKOCTSIX M TBEPIBIX TEJlax: MEeTaJUIax, JUIJIEKTPUKax."

3. OO6cyxneHne marepuaioB 1o keiicam paszzaena "KonBekTuBHBIN TermnooOMeH. OCHOBHbIE
MTOJIOKEHUS TEOPUH ITOTPAHUYHOTO C104."



4. OOcyxaeHue marepuasioB Mo keiicam pasnena "Temno- m maccooOMeH. OCHOBHBIC
nousaTus."

5. OOcyxaeHne MaTepuaoB 1o keicam pasaena "Temnoornaya npu kuneHud. TeriooOMeH
Mpy KOHACHCAUH."

6. OOcyxaeHne MaTepHuasoB o Kelicam pazzaena "Meroabl HHTeHCH(UKAIIH TeIIooOMeHa."

7. OOcyxneHue MarepuajoB IO KedcaMm paszaena "MeTonbl OXJaXIACHHS JAcTalled
TypOoKomITpeccopa."

8. OOcyxnenue wMarepuajgoB 10 Keiicam pazgena "CUCTEMBI O TEIUIOBOM 3alllMThI
IIEPCIIEKTUBHBIX 3HEPI€TUUECKUX YCTaHOBOK."

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U (OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yAbTaThl 00yUEHUs MO

Howmep paznena qucrumniuHs (B

OreHouHOE CpE€ACTBO

Kongrl
JUCLIUATIIINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]2[3]4]5]6]7]8
3HaTh:
MeTo/10B U CpelICTB TEMJIOBOM 3aIUThI V-1 + 14 Kontponbnas padota/lIlpomecchr
TEIJI0PHEPTETUYECKUX YCTAHOBOK. TEIJIONPOBOAHOCTH B ra3ax M TBEPBIX TeJIaxX
MeTo/1pI TEII0OBOM 3aIIUTHI IPU PA3IUYHBIX V-l + KouTponbnas pabora/MoaenupoBanue
IPUHILIMIIAX OTBO/A TEIUIOTHI. ) IPOLECCOB TEMI0-MacCOOOMEHA.
MeTtoab! pU3MUECKOTO U MATEMAaTUYECKOTO KonTponbHas pabora/MeToapl OXTTaxkIeHUS U
MOJEJIMPOBAHUS IPOLECCOB TEPMO - N-1nk-2 + | CHCTEMBI TETUIOBOM 3aIUTHl OCHOBHBIX Y3JI0B U
ra30JIMHaMUKH U TEIIO - MacCOOOMEHa. JIeTasiell PHEPreTUYECKUX YCTAHOBOK.
Haznauenue, 061acTv mnpuMEHEHHs] U METOIbI V-1 + KonTponbnas pabora/MoaenupoBanue
TEIJIOBOM 3alUTHI. ) IIPOLIECCOB TEMJI0-MacCOOOMEHA.
YMersb:
Hcnons3oBaTk MaTeMaTU4eCKui anmnapar u KonTtponsHast pabora/MeToabl
MPOrpaMMHBIE CPEICTBA JUISl OIIPEICICHUS V-1 + |4 UHTCHCU(DHUKAIIUH TEIJI00OMEHA MPH
TEIUJIOBBIX HAarpy30K. KOHBEKIIMH, KUIIEHUU U KOHJIeHCaIlui. MeTo 1blI
pacuera.
Hcnonp3oBate puznueckue u KonTponbnas pabora/MoaenupoBanue
MaTEMaTHYECKUE MOJIEIH JUIsl aHAIN3a N-1nk-2 + IPOIIECCOB TEIIO-MAaCCOOOMEHa.
TEIJIOBBIE MPOIIECCHI.
BBINOMHATE MH)KEHEPHBIE PACUYEThI KonTtponbHas pabota/MeTobl OXJaXICHUS U
TEMIIEpPATypPHBIX IOJIEN U BbIOOpa NJ-1nk-2 + CUCTEMBI TETJIOBOW 3allIUThl OCHOBHBIX Y3JI0B U
TEIJI03AIUTHBIX MaTEpUAJIOB. JI€TaJIel JHEPTE€TUYECKUX YCTAHOBOK.
[TpoBoauTh BEIOOP (P PEKTUBHBIX CITOCOOOB Kontponbnas padbota/MeTo bt
TEIJIOBOM 3aIUTHI U METO/I0B OXJIAKICHUS VT-Lics + MHTEHCU(UKAIIUH TEIUI00OMEHa MpU

OJICMCHTOB TCIINIOOHEPTCTUUCCKHUX YCTAaHOBOK.

KOHBEKIINH, KUIIEHNH U KOHIEHCAITNH. MeToIbI
pacuera.
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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
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. MeTo 161 MHTEHCU(UKAIIUN TETUIO00OMEHA MPU KOHBEKIIUHU, KUTICHUH U KOHICHCAIIUU.
Mertonpl pacuera. (KonTpoasHas pabora)
2. MeTo/bl OXJIQXKICHUS M CHCTEMBI TEIIJIOBOM 3allIUThl OCHOBHBIX Y3JIOB U JIeTaJIeh
sHepreTndeckux yctaHoBOK. (KoHTponbHas pabora)
3. MonenupoBanue mpoieccoB Tero-maccooomena. (Kontponbaas padbota)
4. ITpornecchl TEIIONMPOBOAHOCTH B Ta3ax u TBepAbIX Tenax (KoHTposbHas paboTa)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka omnpenensercs IO COBOKYIHOCTH pPE3YJITaTOB TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
cootBercTBUH ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM cucteme ais cryneHToB HUY «MOW» Ha
OCHOBaHUU CEMECTPOBOM U 3K3aMEHALMOHHON COCTaBIISIOLIMX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Auapees, B. K. Marematndeckue Moein MEXaHUKH CIIOMIHBIX cpefl : yueOHoe mocobue / B. K.
Anpnpees, Cubupck. gpenepain. yu-t, UH-T BeruucnurensHoro Mmoaenuposanusi CO PAH. — Cankr-
[TerepOypr : Jlanp, 2021. — 240 c. — (YueOHuku 111 By30B. CrienmanbHas nuteparypa). — ISBN
978-5-8114-1998-2.;

2. Ucakees, A. U. Pacuer TemnepaTypHbIX MOJIEH Y3JI0B SHEPreTHYECKUX YCTaHOBOK / A. 1.
Ucakees, [u np.] ; pea. U. I'. Kucenes. — JI. : Mammnoctpoenune, 1978. — 192 c.;

3. MBanoB, B. JI. TennooOMeHHbIE anmapaTsl U CUCTEMBI OXJIAXKIEHHS ra30TYpOMHHBIX U
KOMOMHHMPOBAHHBIX YCTAaHOBOK : [yueOHUK Ju1s By3oB] / B. JI. BanoB, O. A. ManymuH ; o01. pes.
A. 10. BapakcuH. — 3-e u3a., nepepad. u non. — Mocksa : U3a-80 MI'TY um. H.O. baymana, 2019.
— 534 ¢. — (Texuuueckas pusnka u s3HepromammaocTpoeHue). — ISBN 978-5-7038-4813-5,;

4. YyebHoe nmocobue no kypcy "Crernpomnpockl TermiomMmaccoooMena'": MaTtemaTrueckoe
MOJIeTUpOBaHUe TpoiieccoB Teromaccooomena / O. B. JloOpouees, u ap., Mock. sHEPT. UH-T
(MBN) ; Pen. B. A. I'op6enko. — M. : U3n-Bo MDU, 1986. — 92 c.;

5. Butkos, I'. A. I'mapaBiaudeckoe conpoTtuBieHue u teriomaccooomer / I'. A. Butkos, JI. I1.
Xonmnanos, C. H. IllepctHeB, H-T HOBBIX XuMHueckux mpodiem Poc. akaza. Hayk. — M. : Hayka,
1994. — 288 c. — ISBN 5-02-001642-X : 2550.00.;

6. Teopus TeromaccooOMeHa : YUeOHHUK Ul MalIMHOCTPOUTEIbHBIX CHEHaTbHOCTEN
TEXHUYECKHX YHHBepcuTeToB 1 By30B / C. U. Hcaes, u np. ; Pex. A. U. JleonTheB. — 2-¢

u3. ucnp.u jgom. — M. : U3a-so MI'TY um. H.D. baymana, 1997. — 683 c. — ISBN 5-7038-1265-8 :
40000.00.;
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7. Yurapes, A. B. ANSYS s umxenepos : CnpaBounoe nocodue / A. B. Yurapes, A. C.
KpaBuyk, A. ®. Cmamiok. — M. : MammHoctpoenue, 2004. — 512 ¢. — ISBN 5-942750-48-3.;
8. leprorun B. B., Bacunses B. @., Vismesa B. M.- "Temnomaccooomen", (3-e u3., crep.),
WznarensctBo: "Jlans", Cankr-IlerepOypr, 2020 - (240 c.)
https://e.lanbook.com/book/145855.

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii makeT o()UCHBIX IPOrpamm;

2. Windows / OnepanronHas cucrema cemeictra Linux;

3. FlowVision;
4. Ansys /| CAE Fidesys.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

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

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. HanmoHaibHas dJ1eKTPpOHHas 0udmoreka - https://rusneb.ru/

6. OTkpbITasi yHuBepcuTerckas nHgopmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaleHue
HAMMEHOBAHHUE
Y4eOHble ayIUTOPUH AJIs 111-206, CTOJI TIPENO/IaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS JICKITMOHHBIX Jleknuonnast BelIaJIKa JUTsl OJCKIbI, TYMOA,
3aHITHHA U TEKYILEro ayIuTOpus MYITBTUMEIUMHBIN POEKTOP, YKa3Ka JiazepHas,

KOHTPOJIS

JIOCKa MapKepHasl IepeABUKHAs, KOJIOHKH,
KOHJIMIIMOHEDP, UHCTPYMEHTHI ISt
MPAKTUYECKUX 3aHITUI

VY4eOHble ayAUTOpUH IS

111-207, KaOuner

CTOJI KOMIIBIOTEPHBIH, MIKa( 111 JOKYMEHTOB,

MIPOBEACHUS cotpyanukos 1I- KOJIOHKH, KOHIUITHOHED
MPaKTUYECKUX 3aHATUH, 207
KP u KII
VYueOnble ayautopun g | 11-207, Kabuner CTOJI KOMIIBIOTEPHBIH, mKad 111 JOKYMEHTOB,
MIPOBECHUS cotpyanukos 1I- KOJIOHKH, KOHIUITHOHED
MIPOMEXYTOUYHOMN 207
aTTecTalluu
[Tomemenus asns HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI MUChMEHHBIH,
CaMOCTOSITENIbHON PabOTHI JlexMoHHas BEIIAJIKa JUISl O/1€XK b, KOMIIbIOTEpHAsI CETh C
aAyIUTOPHUS BBIX0JIOM B IHTEpHET, KOMITBIOTED
NIEPCOHAJIbHBIN, TPUHTEP, KOHJUIIMOHEP
[Tomemenus ans 111-206, CTOJI MPEMNoIaBaTesi, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBAHHUS JlekMoHHas BEIIAJIKA JUIs O/I€XKIbI, TyMOa,
ayAUTOpHUs MYJIbTUMEAUNHBIN POEKTOP, YKa3Ka Ja3epHasd,

AO0CKa MapKepHad ICPpCABUKHAA, KOJIOHKH,
KOHAWIWOHEP, HHCTPYMEHTHI IJId
MPAKTUYCCKUX 3aHATHHN

ITomemenus s

1-107/2, Cxiang
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XpaHeHus: 000pyI0BaHUS U
y4eOHOTO MHBEHTaps

y4eOHOT0
nuBeHTaps 111-

107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccooOMeH u TCIIO3alIuTa 3JICMCHTOB TCINIOOHCPTICTUYCCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

[Tporiecchl TEMIONMPOBOAHOCTH B Ta3ax U TBepAbIX Tenax (KoHrponbHas pabora)
MonenupoBaHue MpoIEeccoB Tero-maccooomena. (Konrponbsaas padora)

Metobl HHTEHCU(DUKAITUH TEIUIOOOMEHA TIPU KOHBEKIINU, KUTICHUU W KOHJIEHCAUU. MeTo bl
pacuera. (KonTpoapHas pabora)

MeTobl OXJIaKICHHS U CUCTEMBI TEIUIOBOM 3allIUThl OCHOBHBIX Y3JIOB M JICTAJICH
sHepreTrueckux yctaHoBok. (KoHTposbHas padoTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Hunexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurniumHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 [Tpenmer u 3anaun Kypca. OCHOBHBIE TOHATHS U
OTIpEeJICIICHUS ITPOIIECCOB TEIJIOOOMEHA.
11 [Tpenmer u 3anaun Kypca. OCHOBHBIE TOHATHS U +
' OTIpEeICIICHUS ITPOIIECCOB TEIJIOOOMEHA.
2 MexaHu3M TEILIOMPOBOIHOCTH B Ta3aX, KHUAKOCTAX U
TBEPJBIX TeJaX: MeTaJiaxX, JUIIEKTPUKAX.
21 MexaHu3M TEIUIOMPOBOTHOCTH B Ta3aX, KHUIAKOCTAX U +
' TBEPJBIX TeJaX: MeTaaxX, JUIIEKTPHKaX.
3 KonBexkTuBHEIH TemnooOMeH. OCHOBHBIE TTOI0KEHUS
TEOPUHU TTOTPAHUYHOTO CJIOS.
31 KonBexkTuBHEIH TemnooOMeH. OCHOBHBIE TTOI0KEHUS +
' TEOPHUH MOTPAHUYHOIO CIOS.
4 Temno- u MaccoooOMeH. OCHOBHEBIE TOHSITHSL.
4.1 Temno- u MaccooOMeH. OCHOBHEBIE ITOHSTHSL. +
5 Temnootnava nmpu KuneHuu. TemnooOMeH npu
KOHIEHCAIIHH.
51 Temnootnava mpu KUMeHuu. TemnooOMeH npu 4
) KOHIEHCAIIHH.
6 MeTto1b1 UHTEHCU(UKAIIUY TETUI000OMEHA.
6.1 MeTto1b1 UHTEHCU(UKAIIUY TETUI000OMEHA. +
7 MeTtobl OXNaxkAeHUs JeTaneil TypOoKoMIpeccopa.
7.1 MeToapl oXJaxaACHHS JAeTaiell TypOoKoMIIpeccopa. + +
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CucreMbl 0 TEMJIOBOM 3aIlMThI MEPCHEKTUBHBIX

8 HHEPreTUUECKUX YCTAaHOBOK.
81 CucTeMsbl 0 TEIUIOBOM 3aLUThI IEPCIIEKTUBHBIX +
HSHEPreTUUECKUX YCTAaHOBOK.
Bec KM, %: | 25 25 25 25
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