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PyKOBOI[HTeHL o Bnageney, No3HsaK E.B.
00pa30BaTeIbHON MPOTrPaMMBbI Waehmnpurarop RA1b94958-PozniakYV-2647307¢€ E.B. Ilo3nsak
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Bragenen MepKypbes W B.
Kadeapbl [T — Rd52c763c-MerkuryeviV-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Lleab ocBOeHUs] AUCHMILIMHBI. U3y4YE€HUE OCHOB TEPMOJMHAMUKH U TEIUIONEpeNaun, MOHUMaHNe
U YCBOEHHE 3aKOHOMEpPHOCTEH NPEBPAILECHMSI SHEPruH, MPOCTEUIINX HHKEHEPHBIX METOJOB pacuera
TEPMOJMHAMHUYECKUX IPOLECCOB Iepexoja sHepruu B Qopme Termia B ¢opMmy padoTel U 0OpaTHO,
IPOTEKAIUX B  IMPUPOAE, TEXHOJOTMYECKHMX  IpOIeccax, TEIUIOBBIX  CTAHIUAX M UX
TEIUIOTEXHOJIOTHYECKUX YCTPOICTBaX, pa3BUTHE TEXHUYECKOTO B3MUIAJAa HAa OKPYXAOMMA Mup,
TEXHUYECKOTO 00pa3a MBIIIJICHHUS.

3agauyu AUCHMILINHBI

- U3y4YEHHE OCHOB U 3aKOHOMEPHOCTEH MPEBPALLEHUS SJHEPTUH, TEPMOANHAMUYECKUX IPOLIECCOB
nepexojia 3Hepruu B popme teria B popmy paboTsl M 00paTHO, GU3MKO-MATEMAaTHYECKUX MOJIEeH STUX
IIPOLIECCOB;

- OCBOCHHE 00YYaIOIMMUCS TPOCTEHIINX METOJO0B pacueTa TEPMOUHAMUYECKUX CBOICTB
pabouux Teu, Teraa u paboThI AJIS PAa3IMYHBIX TEPMOJANHAMHYECKUX MPOIIECCOB KaK B JIEMEHTaX
TEIUIOTEXHUYECKUX U TEIUIOTEXHOJIOTMYECKUX YCTAaHOBOK, TaK U TEIJIOBOW CTAHIIMU B LIEJIOM;

- pa3BUTHE MBIIUICHHUS U MPAKTUYECKUX HABBIKOB, IPUOOPETEHHBIX 00yUYarOIIUMUCS IPU
M3YYEHUU JUCIUILTUH MaTeMaTHYECKOrO U €CTECTBEHHOHAYYHOTO LIMKJIA, C OpUEHTaluel Ha podeccHro.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHLMH HHIUKATOPA J0CTHKEHHS
KOMIETEeHINU

OIIK-2 criocoOHOCTBIO 3HATh:!
NPECTaBIISATh aJCKBaTHYIO - METOJIbI pacuyeTa TEPMUYECKUX U
COBPEMEHHOMY YPOBHIO KaJIOPUYICCKHUX CBOICTB pa60111/1x BCIICCTB
3HAHUH HayYHYIO KapTUHY U TEPMOAMHAMUYECKUX IIPOLIECCOB B
MHpa Ha OCHOBE 3HaHUA 9JICMCHTAX TCINIOTCXHUYCCKHUX U
OCHOBHEIX ITOJIOXKEHMUIA, TEIIOOHEPTETHYECKUX YCTAHOBOK U
3aKOHOB U METOIOB YCTPOMCTB, a TAKKE CXEM
€CTECTBCHHBIX HAYK U TEIIOOHEPTETHYECKUX U
MaTeMaTHKHU TEIUIOTEXHOJIOTUYECKUX YCTAHOBOK U

CHUCTEM.

YMETB:

- IPOBOJUTH UHKEHEPHBIE PACUETHI
TEPMOJUHAMHYECKUX MPOIIECCOB NIEPEX0/IA
SHEpruu B popme Temnia B popmy paboThl
U 00paTHO, MPOTEKAIOIINUX B IPUPO/IE,
TEXHOJIOTUYECKHX MPOLECCAX, TETIIOBBIX
CTaHIMAX U UX TEIUIOTEXHOJIOTHUECKUX

YCTPOMCTBAX.
OIIK-3 crtocoOHOCTBIO 3HATh:
BBISBIISTH - 3aKOHBI ¥ OCHOBHBIE (hPHU3HKO-
€CTECTBCHHOHAYYHYIO MaTeMaTUYECKUEe MOJEIH ITPOLIECCOB
CYIITHOCTB TIPO0IIeM, IIepeHoca TEIUIOTHI U MacChl
BO3HUKAIOMINX B XOI€ IIPUMCHHUTECIBHO K IIpOoLECCaM epeaadu U
npodeccHoHaTbHOM TpaHnchopMaIuu TEMIOTHI.
JIeATeIIbHOCTH, TPUBJICKATh
JUTSL UX perieHust pusmko- YMETh:
MaTeMaTHYECKUH armapar - pacCUMTHIBaTh U HAXOAUTh TEPMHUUECKUE
1 KaJIOPHUECKHE CBOMCTBA paboumx
BEIECTB.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

[IK-1 cnocoOHOCTBIO
BBISIBJISTH CYIIHOCTD
HAaYYHO-TEXHHYECCKUX
npo0OJieM, BO3HUKAIOIINX B
xo/Jie MpohecCHOHAIbHON
JeATEIIbHOCTH, 1
TPUBJICKATH JUIS KX
penieHus
COOTBETCTBYIOLINH (pr3HKO-
MaTeMaTUYeCKUi anmapar

3HAThb.

- OCHOBBI TCPMOAMHAMHKH, 3aKOHBI
COXpaHCHHA U ITPEBPAILICHUA SHEPTHUU
MNPUMCHUTCIIBHO K TCPMOANHAMHUYCCKUM
CHCTEMaM.

YMETh:

- pacCUMTHIBaTh TEMIIEPATYPHBIC MO U
TEIUIOBBIE MIOTOKHU B 3JIEMEHTAX
KOHCTPYKIIMU TEIJIOBBIX U
TEIIOTEXHOJIOTHUYECKUX YCTAaHOBOK.

I1K-2 cnocoOHOCTBIO
IPUMEHSTH (PU3HKO-
MaTeMaTUYeCKHH anmapar,
TEOPETUYECKHE, PACUCTHBIC
1 DKCIIEPUMEHTAJIbHBIE
METO/IBI HCCIICIOBAHMIA,
METOJIbl MATEMAaTHYCCKOTO
¥ KOMIIBIOTEPHOTO
MOJICJIMPOBAHUS B MPOIECCE
pohecCHOHATTLHOM
JIeITEIIbHOCTH

3HaTh:

- TEPMHHOJIOTHIO TeIIoMaccooOMeHa:
OIIpeeIeHUs MIPOLIECCOB Mepeaadn
TEIUIOTHI U MAcChl, PU3NYECKUIN CMBICI U
Pa3sMEpPHOCTU OCHOBHBIX BEJIMYNH,
UCIIOJIb3YEMBIX B TEINIOMaccOOOMEHeE.

YMETB!
- BBIIIOJIHATH TEIIOBbIE KOHCTPYKTOPCKUE
U TIOBEPOYHBIE PACYETHI TEINIOOOMEHHBIX
anmaparos.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JlucuurumHa OTHOCHUTCS K 4acTH, (opMupyeMoil ydacTHHKaMu 0Opa30BaTEeNbHBIX OTHOIICHHUN
0J10Ka TUCIUILIUH OCHOBHOM IpodeccnoHaIbHON 00pa3oBaTenbHON porpamme J[nHamMuKka U IpOYHOCTh
MamuH, npubopoB u annapatypsl (ganee — OIIOII), nanpasnenus noxarorosku 15.03.03 Ilpuknannas
MeXaHUKa, ypOBeHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OakanaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:
- 3HaTh JAUCLMITJIMHBI BBICILIEH MaTeMaTUKU, XUMUH, PU3UKH, THPOPMATUKU
- YMETb N0JIb30BaThCs MpUKIaAHbIMU porpammamu MS Office, MathCad

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.




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

Pasesb1/TeMbl 8| a
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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE 3aKOHBI 20 5 2 - 2 - - - - - 16 - I10020mogKa K npaKmuueckum 3auAmMuam:
TePMOAUHAMHUKH. Wzyuenne matepuana mno paszaeny "OCHOBHBIE
TepMOI[I/IHaMI/I‘-IeCKI/Ie 3aKOHBbI TCPMOJIUHAMUKH. TepMO[[I/IHaMI/I‘IeCKI/Ie
MMPOUECCHI U UKJIbI IMPOUECCHI U MUKJIbI UACATIbHBIX razos"
nacaJibHbIX I'a30B IIOAr0OTOBKA K BBIITOJTHCHHUIO 3a}13HHI71 Ha
11 OCHOBHBIE 3aKOHBI 10 2 - 2 - - - - - 6 - MIPAKTUYECKUX 3aHATUAX
TEPMOJMHAMUKHU Camocmoamenvhoe usyuenue
1.2 TepmoanHnamuueckue 10 - - - - - - - - 10 - meopemuyuecko2o mamepuana: Nzyuenue

MMPOIECChI U MUKIIbI
nacaJibHbIX I'a30B

JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
"OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKHU.
TepMomuHaAMUYECKHE TIPOLIECCHI M IIAKIIBI
HaeanbHBIX ra3zoB"

Ilodzomoeka pacuemnvix 3ad0anuii: CTyICHTHI
HE00X0IUMO TTOBTOPUTH TEOPETUIECKUI
Marepuall, pa3odparh MpUMepbl PEIIeHHs
aHAJIOTHMYHBIX 33]1a4, IPOBECTH PacyeThl 10
BapUaHTY 3aJ]aHusl U CIeNIaTh BBIBOJIBL. [IpumMep
3amanwus: [IpoBectr pacuer
TEepMOAWHAMHYECKOTO IHKIa. Pabodee Temo -
Bo3ayX. OmpenenuTs TepMOIHHAMUIECKUE
mapaMeTphl paboYero Telia B OCHOBHBIX TOUKAX
nukta. Haiitu yaensHyro paboTy paciivpeHus,
VACTBHYIO pacrojiaraeMyro paboTy, U3MECHCHHE
YIeIbHON BHYTPEHHEW 3HEPIruu, yIeIbHON
SHTAIIBIINAH, YJEIBHON SHTPOIUHN AJIST KaXKIOTO
Mporecca u JIsl IIUKIIA B TIEJIOM

H3yuenue mamepuanog numepamypusix
UCHOYUHUKOB:




[1], 6-35, 42-53, 71-79, 187-200, 257-270

2 Peasnbuble rassl. LUK 36 24
apOCHIIOBBIX
YCTAHOBOK
2.1 PeasbHbIe Ta3kbl. 16 12
BopasHoii nap
2.2 L{uK161 TAapOCHITOBBIX 20 12

YCTaHOBOK

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana no paszaeny "PeanbHble
rassl. [{MKIIBI TApOCUIOBBIX YCTaHOBOK"
MOJITOTOBKA K BBHITIOJTHEHHIO 3aJaHUN Ha
MPAaKTUIECKUX 3aHATHIX

CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaerry
"PeanbHbre Ta3bl. [[UKITBI TapOCHITOBBIX
yCTaHOBOK"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpPUEHTHPOBAHBI HA PEIICHUS MUHU3aaY 110
pazneny "Peanbubie ra3pl. [{ukibsl mapoCHIIOBBIX
ycTtaHOBOK". CTyICHTBI HEOOXOAUMO MTOBTOPUTH
TEOPETHYECKUN MaTepHa, pa3oopaTh MPUMEpPhI
pEIIeHIs aHAIOTHYHBIX 33129, IPOBECTH
pacueTsl 110 BapHaHTy 3aJaHUs U CIIENIaTh
BEIBOJIBI. B 3amanre BXOANUT TpH 3a1a9H.
[Ipumep 3ananus: 1. Onpenenure
TEeMIIEpaTypy, SHTAJBIIHIO, BHYTPEHHIOK
SHEPTHUIO U SHTPOIHIO BOJISHOTO Mapa npu
3aJJaHHOM JIaBJICHUH U TeMIIEpaType ¢
moMoIneio h-s auarpammel. 2. Onpeznenure
TEeMIIepaTypy, SHTAJIBIINIO, BHYTPEHHIOIO
SHEPTHUIO U SHTPOIHIO BOJISHOTO Mapa npu
3aJJaHHOM JIaBJICHUH U TeMIIEpaType ¢
MTOMOIIIBIO TaOJIHIT BOJBI M BOASIHOTO Tapa. 3.
BrImoHNTE pacueT 00paTUMOTro IHMKIIA
PenkuHa U1 IBYX BapHaHTOB, CUUTAs B IEPBOM
ciTydae TIOCTYHAIIUH B TypOHHY Map CyXuM
HaCBIIIEHHBIM IIPU JIaBJICHUH pl, a BO BTOPOM
cilyyae — IeperpeThiM ¢ NaBieHneM pl u
Temnepatypoii t1. Jlapnerue orpaboTaHHOTO
mapa p2 U1 000MX BapHAHTOB OJMHAKOBOE.
Pacuerom onpenenuTh KOTHMYECTBO TEIUIOTHI,
MO/IBEJIEHHOM B 1TUKIe ql, padoTy nukia I,
tepmuueckuil KITJ[ nt, notepu TemioTs! B
KOHZICHCATOpe TypOMHBI 42 M YACIbHBIA Pacxo/
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napa Ha BbIpaboTKy 1 kBT-4 anexrposnepruu d.
Onpenenurb TakKe CTENeHb CYXOCTH
0TpabOTaHHOTO IMapa X2 B KaXKIOM BapHaHTe.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 170-191, 294-307
[2], 15-90
[3],1

OCHOBHBIE ITOHATHUSA
TemIoMaccooOMeHa.
TemnonpoBOIHOCTh

14

10

3.1

OCHOBHBIE TOHATHS

TemIoMaccooOMeHa.

TennonpoBoHOCTh

14

10

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo paszaeny "OCHOBHBIC
MIOHATHS TEIIOMacCOOOMEHa.
TemnonpoBOAHOCTH" MOATOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTUUECKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"OCHOBHBIC TIOHATHS TEIIOMacCOOOMEHA.
TennonpoBoAHOCTH"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHU3a1a4 110
pazneny "OCHOBHBIE TIOHSITHS
TeraoMaccooOMeHa. TermIonpoBOgHOCTE" .
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3o0opaTs MpUMEpPbI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIIENaTh
BEIBOJIBI. PacdeTHOe 3a1aHUe COCTOMT M3 IBYX
3anad. Hampumep: 1. CteHbl cymnabHOM
KaMepbl BBITIOTHEHBI U3 CIIOSI KPACHOTO
KUpIM4a TOJUMHON 250 MM U ciost
CTPOUTENILHOTO Boisloka. TeMmeparypa Ha
BHEIIIHE! MOBEPXHOCTU KUPNUYHOTO caost 110
°C 1 Ha TOBEPXHOCTH BOMIOUHOTO cinost 25°C.
KoaddutmeHTs! TEIonpoBoJHOCTH
MaTepuanoB, cOOTBeTCTBeHHO, 0,7 BT/(M-°C) n
0,0465 Bt/(M-°C). Beraucants TemmepaTtypy B
IUTOCKOCTH COTIPUKOCHOBEHUS CIIOEB U TOJIIHHY
BOMJIOYHOTO CJI0S NIPY YCIOBUH, YTO TEIUIOBHIE
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norepu yepe3 1 M2 CTEHKH KaMephl He
npessimatoT 110 Br/M2 2. [lo cransHOMY
(xoaddunment TeronpoBogHocTH 40
B1/(Mm-K)) HEM301MmpoBaHHOMY TpyOOTIPOBOIY
IraMeTpoM 76/63 MM TedeT XJIagareHT,
Temneparypa kotoporo -20°C. Temmepatypa
BO3/lyXa B TIOMEIICHHH, 1€ IIPOXOIUT
Tpy6onposoz, 20°C. Koaddumuent
TEIJIO0TAa4YH CO CTOPOHBI Bo3ayxa 10
Bt/(M2-K), co cropons! xnanarenra 1000
Bt/(M2-K). Ha ckoJibKO CHU3HUTCS TOTEepst
X0JI0/1a, €CIIH TPYOOIPOBOI MOKPHITH CIIOEM
30U H (K03()(OUITHSHT TEeIIOMPOBOHOCTH
0,05 Bt/(m-K)) Tommuunoit 50 mm? TIpoune
YCJIOBHSI CUNTATh HEM3MEHHBIMU
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 7-21, 24-40, 46-48, 74-92

[5], 6-23

KoHBeKkTHBHEIHN
TEII000MEH.
TemnooOMeHHbIE
anmaparsl

38

26

4.1

KoHBeKTHBHBIIT
TEemI000MeH

22

14

4.2

TemmooOMeHHbBIE
armaparsl

16

12

Ilo0zomoeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana 1mo pa3ueny
"KOHBEKTUBHBIN TeII000MeH. Termmoo0MeHHbIE
anmapathl" OJITOTOBKA K BHITIOJTHEHHUIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUAX
Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"KoHBEKTUBHBIN TeII000MeH. TermmooOMeHHbIe
anmnaparsl”

Ilodzomoeka pacuemnvix 3ad0anuii: CTyIEHTHI
HE00XO0IUMO TOBTOPUTH TEOPETUICCKHUL
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
aHAJIOTMYHBIX 33/]]a4, IPOBECTH PacyeThl 10
BapUaHTY 3aJ]aHusl U CJeNIaTh BBIBOJBL. [IpumMep
3aJlaHusl: IPOBECTH TEILIOBOW pacueT
3MEEBUKOBOI0 3KOHOMaii3epa,
MIpeIHa3HAYEHHOTO IS [TOI0TPEeBa BOJBI B
konmuecTBe GB , KT/C OT TeMIIEpaTyphl Ha BXOJIE
tB1,°C o Temmeparypsl Ha Bexoie tB2 = °C.
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MaccoBslii pacxoa ABIMOBBIX Ta3oB GT, Kr/c.
Temmeparypa ra3oB nepeja d3KOHOMai3epom trl,
°C. Bona nBukeTcsi BHYTpU TPYO CO CKOPOCTHIO
WB, M/c. ['a3bI IBIKYTCS TOTIEPEIHBIM ITOTOKOM
cHapyX# Tpy0. CKOPOCTH B y3KOM CEUCHHH
TpYOHOTO ITydKa IpH CPEIHEH TeMIepaType
ra3a wr, m/c. [ToBepxHOCT HarpeBa
HKOHOMai3epa COCTOHT U3 CTAIBHBIX TPYO
nmuamerpoM d2/d1, MM, pactioi0KeHHBIX B
IIaXMaTHOM TOPSIKE C OTHOCUTEIBHBIM
nonepeyHbIM marom S1/d2, u OTHOCHTEIBHBIM
MPOAOJILHBIM Iarom S2/d2
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[4], 125-130, 152-157, 182-192, 200-207, 222-

226, 441-454
[5], 34-80, 145-170

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 16 0.5 76 335
Hroro 3a cemecTp 144.0 16 - 16 2 - 0.5 109.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble 3aKonbl mepmoouHamuky. Tepmoounamuyeckue npoyeccobl U YUKIbl UOealbHblx
2a308

1.1. OcHOBHBIE 3aKOHBI TEPMOIUHAMUKU

DOopMyTMPOBKM U aHAIMTHYECKUE BhIpakeHus [lepBoro 3akoHa TEPMOJIWHAMUKHU JJIS
HETOJIBIKHBIX CHCTEM M JUJIsi TOTOKOB BEIIECTBA, OCOOCHHOCTH WX MPHMEHEHUS. Y paBHEHUS
TEIJIOBOTO (PHEpreTudeckoro) Oamanca. GOpMYIUPOBKM W aHATUTHYECKHE BbIpakeHHss BToporo
3aKOHA TEPMOJMHAMUKH JJIsi OOpaTHMBIX U HEOOpaTHUMBIX mporeccoB. OCHOBHI 3KCEPreTHUECKOTO
aHaJIM3a TePMOJIMHAMUYECKUX CHCTEM.

1.2. TepmoauHaMHUECKHE ITPOLIECCH] U IIUKJIbI UCATBHBIX T'a30B

Hcnonp3oBanne Ilepporo m  BToporo 3akOHOB  TEpMOJMHAMUKHA IIpU  pacyere
TEPMOJMHAMHMYECKUX IIPOLECCOB HACAIBHBIX Tra3oB. Pacuer nponeccoB HICAIBHOIO Trasa,
TEIUIOEMKOCTh KOTOPOI'O 3aBUCUT OT TemImepaTypbl. Pacder LMKJIOB HICaJbHOIO Tasa.
TepMoIMHaMUYECKUI aHAJIA3 LUKIIOB.

2. Peanvuwie casul. UuKJZbl napocujiosslx YCmadHOB0K

2.1. Peanbubie rassl. BogsHoi nap

PaBHOBecue TtepmonuHamuyeckux cucteM. aszoBbie mepexonsl. PazoBas auarpaMma
BemiectBa. [IpaBuno ¢a3 ['mbbca. Ycmous ¢a3zoBoro paBHOBecus. YpaBHeHue Kiaiinmepona —
Knaysuyca. TepMoamHamuueckue CBOWMCTBA pealbHBIX BewecTB. OmnpeneneHue COCTOSHUS U
pacyer IpoLEecCcoB JUIsl peaIbHOIO Ira3a (Ha IpUMepe BOJbI U BOASHOIO Iapa).

2.2. llukJibl TapOCUIIOBBIX YCTAHOBOK

[luxer mapo-TypOuHHBIX yeTaHOBOK (IITY). CriocoOb! MOBBIIIEHUS TEPMUYECKOTO K.I1.J]. IUKJIa
[ITY. OcHOBHbIE XapaKTEPUCTHKU (TEXHHKO-dKOHOMHYeckue mokazarenu) [ITY wu TtemmoBoi
anekTpuueckoit cranimu (TIC).

3. Ocrostble noHAmUsA MEnJIoMaccooOMena. Ten]lOI’lDOGOaHOCI’nb

3.1. OcHOBHBIE NOHATHS TEIIIOMaccooOMeHa. TermIonpoBoAHOCTh

Crioco6b1 mepeHoca TeroThl. OCHOBHBIE TOHSATHS TEIUIOOOMEHA: TeMIlepaTypHOe IIoJe,
IpPaJUuEHT TEeMIEepaTyphl, TEIJIOBOM MNOTOK, IJIOTHOCTh TEIMJIOBOIO MOTOKA. BekTop miaoTHOCTH
TEMJIOBOro noroka. TermnonpoBoaHocTs. 3akoH @ypee. Temnoornaua. 3akon HeroToHa-Prxmana.
JuddepenunansHoe ypaBHEHUE TEIUIONPOBOAHOCTH. Y CIOBUS OJHO3HAUYHOCTHU. [lepeHoc TemnoTsl
B IUIOCKOM CTEHKE M LWJIWHJIPUYECKON CTEHKaxX MpPH TI'PAHUYHBIX YCJIOBHSX MEPBOTO M TPETHETO
pona. Temmomepenaya. Tepmuueckue conpotuBieHus. Koaddumuent Ttemionepemayu.
HecranuonapHusle 3aaun TEMJIONPOBOJHOCTU. TeMIepaTypHOE IOJIE B IPOLECCE OXJIAXKICHUSA
(HarpeBaHMs1) 6ECKOHEYHOM IMJIACTUHBI, 0ECKOHEUHOTO LUJIMHAPA U T€Jl KOHEUHBIX Pa3MepPOB.

4. Konsexmusenniii mennooomen. Tennoobmennvie annapanivl

4.1. KoHBEKTUBHBIN TEMI00OMEH

MaremaTnueckoe  OMHCAHME  Tpollecca  KOHBEKTUBHOTO  TEMJIOOOMEHa:.  YCJIOoBHS
OJIHO3HAYHOCTH. YpaBHeHHe Temnootaaun. Juddepenuuanbuple ypaBHEHUS KOHBEKTHBHOIO
TeriooOMeHa B MPUOIMKEHUH TMOTPAHUYHOTO CJos. be3pasMepHbId BUA MaTeMaTHYECKOTO
OTNHMCaHUsl KOHBEKTHBHOTO TeruiooOMeHa. be3pasmepHble KOMILIEKCH: 4ucio PeiHombaca, anucio
I'pacroda, uucno Penes, uncno Hyccenbra. Temmoornadya mpu CBOOOJHOM W BBIHYXKICHHOM
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JIBUKCHUH >KUJIKOCTH OKOJIO Tell (TUTacThHA, TpyOa), HAXOISMIIMXCS B HEOTPAHUYCHHOM O0BEME
xuakoctu. TernnooOMeH MpH BBIHYKICHHOM JBUKEHHUH TEIJIOHOCUTENEH B TpyOax U KaHajax..

4.2. TennooOMeHHBbIE annapaTsl

Knaccugukanus  TemiooOOMEHHBIX — anmapaToB.  YpaBHEHHMs  TEIUIOBOro  OajmaHca H
teronepenaund. CpeaHenorapuMUUECKUil TemreparypHblii Hamop. IIpSMOTOK, HpPOTHBOTOK,
CIIOXKHBIE CXEMBI JIBWKEHUS TeIIOHOCUTENed. KOHCTpYKTOPCKHMH M TIOBEPOYHBIM TEILIOBBIE
pacyeTbl  PEeKyNepaTUBHOrO  TermooOMeHHUKa. CpaBHEHHME TPSIMOTOKA M IPOTHBOTOKA.
['mapaBiarueckoe COPOTHBIIEHUE TEINIOOOMEHHBIX allapaTos.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. [IpakTrka npumeHeHus 1-ro 3akoHa TEPMOJAMHAMUKH ISl HENOJABH>XKHBIX CUCTEM W IS
IIOTOKOB BEUIECTBA, TEIUIOTA TPEHUS B BBIPAXKEHUAX |-ro 3aKoHa TepMOAMHAMUKHU. BTopoi
3aKOH TEPMOJAUHAMUKH. Pacuer SHTpONHUH UI€aIbHOTO U PEATIHOIO ra3a. DKCeprus TeII0Th
Y TIOTOKA BEIECTBA.;
2. Pacuer npoliieccoB UJI€alIbHOTO T'a3a, TEIIOEMKOCTh KOTOPOTO 3aBUCUT OT TEMIIEPATYpHI.
Biustnue TernoTel TpeHus;
3. IIpoueccsl peansHOro raza. ®azoBoe paBHOBecHe U (a30BbIe Mepexoabl. BiusHue TermioTs
TPEHUS;
4. TepmoauHamuueckue UKkl TeriocwioBex (IITY, I'TY, III'Y), TennoHacoCcHbIX U
XOJIOIMJIBHBIX YCTaHOBOK. OOpaTuMbie U HeoOpaTuMblie UK. CIIOCOOBI OLICHKH
3 PEKTUBHOCTH MPSMBIX U OOPATHBIX ITHUKJIOB;
5. CrarmonapHas TEIJIONPOBOAHOCTb INTIOCKON OJTHOCIIOMHON U MHOTOCIOWHON CTEHKH,
6. CranimoHapHas TEIJIONPOBOAHOCTh OJHOCIONHON U MHOTOCIIOMHOM LIMJIMHIPUYECKOM
CTEHKH;
7. CBOOOIHAS M BBIHYKJIEHHAS! KOHBEKIUS (BHEIIHAA 3a/1a4a). TernnooOMeH npu ABHKEHUU
TEIUIOHOCUTENIEH B TpyOax U KaHajlax;
8. TermmoBoii pacueT TeMI000OMEHHOTO anmnapara.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

OO6cy>xaeHne MaTepuatoB IO pa3ieny
OO6cyx1eHrne MaTepuaioB M0 pa3seny
OO6cy>xaeHne MaTepuatoB IO pa3ieny
OO6cyx1eHrne MaTepuaioB M0 pa3eny

el AN

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI

11



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

3arutaHUPOBAaHHbIE PE3YIbTATHI O0YUYEHUS 10 AUCIUILIHHE
(B COOTBETCTBHH C pa3aeoM 1)

Kol uaankaTopoB

Howmep paznena
JTCUUILTAHEI (B
COOTBETCTBHUH C

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHHUE)

n.3.1)
11234

3HaTh:
METO/bl pacueTa TEPMUYECKUX U KAJIOPHUECKUX CBOWCTB pabo4nx Homainee 3aganue/OmnpeneseHue
BELIECTB U TEPMOJMHAMHUYECKUX IPOIIECCOB B JIEMEHTaX napaMeTpoB BOJASHOro napa. Pacuer
TEIUIOTEXHUYECKUX U TEIUIOPHEPIreTUYECKUX YCTAHOBOK U OIIK-2(Komnerenuus) + [IUKJIa NapOTYpOMHHOM yCTaHOBKHU
YCTPOMCTB, a TAKXK€E CXEM TEINIOHEPTETUYECKUX U
TEIUIOTEXHOJIOTMYECKUX YCTAHOBOK U CUCTEM
3aKOHBI U OCHOBHbIE (PU3NKO-MATEMATUUYECKUE MOJIENH IIPOLIECCOB Jlomarninee 3aaHne/3ana4un
IIEPEHOCa TEIJIOTHI U MacChl IPUMEHUTEIIBHO K IIPOLieccaM OIIK-3(Komnerenuus) + CTaLlMOHAPHOM TETUIONPOBOJIHOCTH
nepeaayn u TpaHcopMaIny TeTIIOTHI
OCHOBBI TEPMOJUHAMUKH, 3aKOHBI COXPAaHEHMSI ¥ IPEBPALLICHUS TIK- 1 (KomreTenmys) + HomaiHee 3ananue/Pacuer
SHEPrUU NPUMEHUTENIBHO K TEPMOIMHAMUYECKUM CHCTEMaM TEPMOJMHAMHYECKOI 0 IIUKJIa
TEPMUHOJIOTHIO TEIIIOMacCOOOMEHa: OIpe/IeJIEHUs TPOLIECCOB HomaiHee 3ananue/Pacuer
nepeiauy TeIIoThl U Macchl, puznyeckuit cmbica U pazmepHoctd | [IK-2(Komnerenuus) + | TermI000MEHHOrOo anmnapara
OCHOBHBIX BEJIMYHH, HCIIOJIb3YEMbIX B TEIJIOMAacCOOOMEHe
YMerb:
MIPOBOAUTH UHKEHEPHBIE pacueThl TEPMOJUHAMUYECKHUX HomaiHee 3ananue/Pacuer
MPOIIECCOB Mepexo/ia SHepruu B (hopMme Teruia B hopMy pabOoThl U OTK-2(Komnerenmus) | + TEPMOAMHAMMYECKOTO IIUKJIa
0o0paTHO, MPOTEKAIOIIMX B IPUPOJIE, TEXHOJOTUYECKHUX ITpoLeccax,
TEIUIOBBIX CTAHIUSX U UX TEIUIOTEXHOJIOTMYECKHUX YCTPONCTBAaX
paccuuThIBaTh U HAXOJUTh TEPMUUECKHE U KaJIOPUUECKHE HomaiHee 3ananue/OnpenesieHue
CBOMCTBa pabounX BELIECTB OIIK-3(KommneTenmus) + IapaMeTpoB BOIAHOrO napa. Pacyer

1[MKJIa TapOTYpOMHHOMN YCTaHOBKH
paccuuThIBaTh TEMIIEPATYPHBIE MO U TEIJIOBBIE IIOTOKHU B JlomarHee 3a1aHue/3anaun
3JIEMEHTAaX KOHCTPYKLHUU TEIUIOBBIX U TEIUIOTEXHOIOTHYECKUX [IK-1(Komnerenuus) + CTAallMOHAPHOW TEIJIONPOBOAHOCTH
YCTaHOBOK
BBIITOJIHSTH TEIUIOBBIE KOHCTPYKTOPCKHUE U MIOBEPOYHBIE PACUETHI [1K-2(Komnerenuus) + | [lomamnee 3aganue/Pacuer
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| TEIJI000MEHHBIX arrapaToB

‘ TENI000MEHHOI0 alrrrapara
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 1O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. 3agauu crauroHapHoi TeronpoBogHocTH ([lomaiinee 3ananue)
2. OnpeneneHue mapaMeTpoB BOASHOTO Napa. Pacyer nukiia napoTypOMHHOMN yCTaHOBKH
([Iomamraee 3aganue)
3. Pacuer TermooOMeHHoro anmapara (Jlomanisee 3ananue)
4. Pacuer TepMmoagrHaMu4ecKoro 1ukia (Jlomainee 3aianue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIIHNHBI ABJISICTCS IPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Nes)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Ipumeuanue: OnieHOYHBIC MaTEPUAITBI TIO JUCIUILIMHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Kupunnun, B. A. TexHnyeckas TepMOJIMHAMUKA : YUEOHMK JJIS1 TETJIOOHEPT€TUYECKUX
cnenuansHoctei / B. A. Kupunnun, B. B. Cerues, A. E. leitnaiun . — 2-e u3n . — M. : DHeprus,
1974 . - 447 c.;

2. Anekcansipos, A. A. Teropusnueckre cBOHCTBa paOOYUX BEIIECTB TEIJIOIHEPIETUKY :
cinpaBouHuK / A. A. Anekcarnpos, K. A. Opnos, B. ®@. OukoB . — 2-e u3f., nepepad. u gom . — M. :
Usnarensckuii nom MOU, 2017 . — 226 c¢. - ISBN 978-5-383-01073-0 .;

3. Anekcanzipos, A. A. h,s - tuarpamma Jiist BOJSHOTO mapa (1o cipaBo4HUKY "TaOiuibl
TEII0O(PHU3NUECKUX CBOMCTB BOJIBI M BOJsiHOTO mapa') / A. A. Anekcanipos, b. A. I'puropses . — M.
: U3g-Bo MDU, 1999 . -1 ¢.;

4. Ucauenko, B. Il. Tennonepenaya : Y4eOHUK A1 SHEpreTUYECKUX By30B U (pakynbreTos / B. I1.
Ucauenko, B. A. Ocunona, A. C. Cykomen . — 4-e u3z., nepepad. u gom . — M. : DHeprouzaart, 1981
.—416 c.;

5. lIBetkoB, @. ®. 3amavyHUK MO TEMJIOMACCOOOMEHY : ydeOHOe mocodue sl By30B 110
Hanpasienuto 140100 "Ternosnepreruxa" / @. ®. Ligerkos, P. B. Kepumos, B. 1. Benunuko . — 3-¢
u3M., crep . — M. : U3narensckuii jom MOU, 2010 . — 196 c. - ISBN 978-5-383-00468-5 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office;

2. Windows;

3. MathCad.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

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

2. Hayunas 3jiekTpoHHasi oudamnoreka - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/
4. ba3za nanabIx Scopus - http://www.scopus.com
5. HaumoHasibHasl 3JIEKTPOHHAs1 oudmoTeKa - https://rusneb.ru/
6. DaexTponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JINCHUIIJIMHBI
Tun noMemeHunst Homep aynuropun, OcHamnienue
HaAaNMMCHOBaHHUE
VYyeOHbIC ayAUTOPUU IJIS 2K-120, MamuHHbI#1 3211 cepBep, KOHAUIMOHEP
[IPOBEIECHUSA IEKIIUOHHBIX NBL{
3aHATUHN U TEKYILETO
KOHTPOJIS
Y4eOHble ayAUTOpUU IS K-120, MamuHHBIHN 3a71 cepBep, KOHAUIMOHEP
IIPOBEICHUS NIPAKTUYECKUX MBI
sanstuii, KP u KII
Ilomemenus mis HTB-302, UuranbHbIi 3a1 CTYJI, CTOJI TIUCbMEHHBIN,
CaMOCTOSITENIbHOM paObOTHI oTaena o0CIyKUBaHUs KOMIIbIOTEPHAs CETh C BBIXOJOM B
yueOHOU JIuTepaTypoi HNHTepHeT, KoMIbIOTEp
MePCOHAIIHBIN

15




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TepMOIH/IHaMI/IKa H TCILIOIICpCaAada

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

PacueT TepmoanHamudeckoro nukia (lomaimrHee 3amanue)

Omnpenenenue napaMeTpoB BOASHOTO napa. Pacuer nukia napoTypOMHHON yCTaHOBKH
([omamHee 3amanue)

3ajauun cTaMoHapHoU TeronpoBoaHocTH ([lomalinee 3ananue)

Pacuet TerooomenHoro anmapara (Jlomarinee 3agaHue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howmep Pa3gen qucuuIInHbL KM: 1 2 3 4
pasjena Henens 4 8 12 15
KM:
1 OCHOBHBIE 3aKOHBI TEPMOJIMHAMHKH. TepMOIuHAMUYECKHE
TIPOIIECCHI U ITUKJIBI UICATHLHBIX Ta30B
1.1 OCHOBHBIE 3aKOHBI TEPMOIMHAMHUKHU +
1.2 TepMoarHaMHUECKHE TIPOIECCHI M Kb UJICaTbHBIX Ta30B +
2 Peanbuble Ta3pl. [IUKIIBI TApOCHIIOBBIX YCTAaHOBOK
2.1 PeanbHble ra3sl. BogsHoit nap +
2.2 [{uKITBI TAPOCUIIOBBIX YCTAHOBOK +
3 OcCHOBHBIE TTOHATHS TEILIOMAacCOOOMeHa.
TennonpoBoIHOCTH
31 OcCHOBHBIE TTOHATHS TEILIOMAacCOOOMeHa. +
' TennonpoBoIHOCTH
4 KonBektuBHbIHN TemnoooMeH. TermnooOMeHHbIe anmnapaThbl
41 KoHBeKTUBHBII TEILIOOOMEH +
4.2 TenooOMeHHbIE anapaThl +

Bec KM, %: | 20 20 30 30
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