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

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmmbl: TermiorexHuKa U MaJjias pacnpe/ie/ieHHAsI JHePreTUKa
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEOPETUYECKHUE OCHOBBI TEIIVIOTEXHUKHN

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.10.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYas:
IlOMall[Hee 3aJaHue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Heﬂb OCBOCHHUSA JUCUHMINVIMHBI. M3Y4YCHHUEC OCHOBHBIX 3aKOHOB TECPMOJHMHAMUKHU H TCHJ’IOO6MCH3,
OCOOCHHOCTECH UX MNPUMCHCHHUA IIpU HCCICAOBAHHMU TCPMOJUHAMHUYCCKUX IMPOUCCCOB, ILIHUKIIOB H
arrmapaToB TCINIOCHUIIOBBIX, TCIIJIOHACOCHBIX U XOJOJAUIBbHBIX YCTAHOBOK
33[[3‘11/1 AUCIHUIIIIMHBI
- I3YUYCHHUEC OCHOBHBIX 3dKOHOB TEPMOAMHAMHUKHN U METOAO0B UX IIPUMEHCHUA IJI pacycTa U
aHaJIn3a NpoucCCOB U UKIIOB, IPOUCXOAAIINX B TCINIOCUIIOBBIX, XOJIOAWJIBHBIX U TCTIJIOHACOCHBIX
YCTaHOBKaXx;
- UI3YUCHHUC 3aKOHOB TEIUIO0OMEHA ¥ THIIOBBIX MCTOJOB pacyCTa SHECPreTUICCKOro u
TCIINIOTECXHOJIOTHYECKOI'O O60py,HOBaHI/I$I.

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

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIUHN

I1K-1 Cniocoben NI-1nk-1 Umeer HaBbIKH 3HaThb:
MIPOBEJICHUIO PACYETHO- MaTeMaTHYECKOTO OIMCAHUS - 3aKOHBI COXpPAaHCHUA U IIPEBPAIICHUA
TEOPETHYCCKHUX TETJIOTUIPABINYCCKUX H OHCPTHH, OCHOBHBIC TCPMOJUHAMHYICCKUC
HcCIieIOBaHUH TEepPMOIMHAMHYECKUX MPOIIECCHI U ITUKIIBI IPE0OPa30BaHUS
TETUIOTUIPABINYECKUX MIPOIIECCOB B 00BEKTAX OHEPTUH TCIITIOCUJIOBBIX, XOJIOIUIIbHBIX 1
IPOLECCOB 00BEKTAX npodecCHOHATBHOM TEIJIOHACOCHBIX YCTAHOBKAX, MOKA3aTENH
npodecCHOHAIbHON JIeATECIbHOCTH ux 3 GekTMBHOCTH;
JIeITeIIbHOCTH - 3aKOHBI M1 OCHOBHBIE (PU3HKO-

MAaTeMaTUYCCKHUEC MOJCIN IPOUCCCOB
MEpCHOCA TCIIJIOTBI U MACChI
MMPUMCHUTCIIBHO K TCIINIOTEXHUYCCKUM U
TCINIOTCXHOJIOTMICCKHUM YCTAHOBKAM U
CHCTCMaM.

YMETB:
- OIIPEACIIATh TEPMUUYECKUE U

KaJIOPUYECKUE CBOMCTBA pabounX Tel,
MIPOBOJIUTH PACUYEThl TEPMOJIMHAMHYCCKUX
MPOIIECCOB, MPOTEKAIOIINX B
DHEPreTUYECKUX MalIMHAX, YCTAHOBKAX U
YCTPOMCTBAX;

- pPacCUYMTHIBATh TEMIIEPATYPHBIC TIOJISI U
TCIIJIOBBIC ITOTOKU B TCIIJIOBBIX U
TETIOTEXHOJIOTUYECKUX YCTaHOBKAX;

- BBEIIOJIHATE TEIJIOBOM pacucT
TEMI000MEHHOTO 000PYIOBAHUSI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
TemoTrexHuka M Manasi pacrpeaeneHHas sHepreTuka (nainee — OIIOII), HampaBieHHS MOATOTOBKU
13.04.01 TennosHepreTuka M TEIUIOTEXHHWKA, YpPOBEHb 00pa3oBaHMA: BbICIICe OOpa3oBaHHE -
Marucrparypa.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIPpU BBIITOJIHCHUUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
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 22 1 4 - 8 - - - - - 10 - IIo0z0mogKa K npaKmuyecKuM 3aHAmuaM:
TePMOAUHAMHUKH. Wzyuenne matepuana mno paszaeny "OCHOBHBIE
TepMOILI/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}13HI/II>lI Ha
11 OCHOBHBIE 3aKOHBI 6 2 - 2 - - - - - 2 - MIPAKTUYECKUX 3aHATUAX
TEPMOJMHAMUKHU Camocmoamenvhoe usyuenue
1.2 TepmoanHaMuyecKre 16 2 - 6 - - - - - 8 - meopemuyuecko2o mamepuana: Nzyuenue

MMPOIECChI U MUKIIbI
nacaJibHbIX I'a30B

JIOTIOTHUTEIHHOTO MaTeprala Mo paseiry
"OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKHU.
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]aHUs U CJeNaTh BBIBOJBL. [IpumMep
3amanwus: [IpoBectr pacuer
TEepMOAWHAMHYECKOTO IHKIa. Pabodee Temo -
Bo3ayX. OmpenenuTs TepMOIHHAMUIECKUE
mapaMeTphl paboYero Telia B OCHOBHBIX TOUKAX
nukta. Haiitu yaensHyro paboTy paciivpeHus,
VACTBHYIO paciioiaraeMyr padoTy, U3MEHCHHE
YIeIbHOW BHYTPEHHEH 3HEPIruy, yaeabHON
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 28 16
MaPOCHUIIOBBIX
YCTaHOBOK
2.1 PeanbHbie Ta3bl. 12 8
BopasHoii nap.
2.2 L{uK161 TAapOCHITOBBIX 16 8

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.
OnpenenuTs TakXKe CTENEeHb CyXOCTU
0TpabOTaHHOTO IMapa X2 B KaXKIOM BapHaHTe.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 170-191, 294-307
[4], 1
[5], 15-90

OCHOBHBIE ITOHATHUSA
TemIoMaccooOMeHa.
TemnonpoBOIHOCTh

16

10

3.1

OCHOBHBIE TOHATHS

TemIoMaccooOMeHa.

TennonpoBoHOCTh

16

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:

[2], 7-21, 24-40, 46-48, 74-92

[3], 6-23

KoHBeKkTHBHEIHN
TEII000MEH.
TemnooOMeHHbIE
anmaparsl

42

12

24

4.1

KoHBeKTHBHBIIT
TENI000MEH.

24

12

4.2

TemmooOMeHHbBIE
armaparsl

18

12

Ilodzomoeka pacuemnvix 3ad0anuii: CTyIEHTHI
HEO0OX0MMO ITOBTOPUTH TEOPETUUECKHUN
Marepuall, pa3odparh pUMephI PEIIeHHs
AQHAJIOTHYHBIX 3a/1a4, TIPOBECTH PacUeTHI 110
BapHaHTYy 3aJaHUS U CAeNaTh BEIBOABL. [lpnumep
3aJJaHMA: IPOBECTH TEIIJIOBOM pacyer
3MEEBUKOBOr0 3KOHOMail3epa,
IIpeJHa3HaYeHHOTO VIS TIOJ0TrpeBa BOBI B
konmgecTBe GB , KI/C OT TEMIIEpaTyphl Ha BXO/IE
tB1,°C o remneparypsl Ha BeixoJe tB2 = °C.
MaccoBsIii pacxo ABIMOBEIX Ta30B GT, Kr/C.
TeMmneparypa ra3oB nepeja 5JKOHOMai3epom trl,
°C. Bona nBmxeTcs BHYyTpH TPyO €O CKOPOCTBIO
WB, M/c. ['a3bl ABHXKYTCS TOTIEPEYHBIM TIOTOKOM
cHapyxH Tpy0. CKOPOCTh B Y3KOM CEUEHUH
TpyOHOTO ITydKa P CpeHel TeMuepaType
ra3a wr, m/c. [ToBepxHOCTH HarpeBa
9KOHOMali3epa COCTOUT U3 CTAIBHBIX TPYO
nuamerpom d2/d1, MM, pactio0KeHHBIX B
ITAXMAaTHOM MOPSAKE C OTHOCUTEIHHBIM
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norepeyHbIM maroM S1/d2, ¥ OTHOCHTEIBHBIM
MPOAOJIEHBIM Iarom S2/d2
IloozomosKka K npaKkmuuecKum 3aHamusim:
Wzyuenne maTepuana 1mo pa3ueiny
"KoHBEKTUBHBIN TeII000MeH. TermrooOMeHHbIE
amnmapatsl" TOATOTOBKA K BHITTOJIHEHUIO
3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEILHOTO MaTepHana o pa3aeny
"KoHBeKTHBHEIN Tem1oo0MeH. Temioo0MeHHbIE
amnmaparsl”
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:
[2], 125-130, 152-157, 182-192, 200-207, 222-
226, 441-454
[3], 34-80, 145-170

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 935

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

aTTeCcTanuAa




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

1.1. OcHOBHBIE 3aKOHBI TEPMOJIMHAMUKH

@opMyIMPOBKM M aHAIUTHYECKHWE BbhIpakeHus [lepBoro 3akoHa TEPMOAWHAMUKU JUIS
HETOABIDKHBIX CHUCTEM M JUIsI TIOTOKOB BEIIECTBA, OCOOCHHOCTH MX MPUMEHEHHS. YPaBHEHUS
TEIJIOBOro (9HepreTryeckoro) Oamanca. @opMynHpOBKH M aHAJIMTHYECKHE BBIpaXKeHUs Broporo
3aKOHA TEPMOAMHAMUKH JJIs1 OOpAaTUMBIX U HEOOpaTUMBIX MporueccoB. OCHOBBI IKCEPreTUYECKOT0
aHaJIM3a TEPMOJANHAMUYECKUX CHCTEM.

1.2. TepmoauHaMHUECKHE ITPOLIECCH] U IIUKJIbI UCATBHBIX T'a30B

Hcnonp3oBanne Ilepporo m  BToporo 3akOHOB  TEpMOJMHAMUKHA IIpU  pacyere
TEPMOJMHAMHMYECKUX IIPOLECCOB HACANBHBIX Ta30B. Pacder mpomeccoB HIealbHOrO Tasa,
TEIUIOEMKOCTh KOTOPOI'O 3aBUCUT OT TemImepaTypbl. Pacder LMKJIOB HICaJbHOIO Tasa.
TepMoanHaMUYECKUI aHAJIA3 LIUKJIIOB. .

2. Peanvuwie casul. UuKJZbl napocujiosslx YCmadHOB0K

2.1. Peanbuble razsl. BogsiHoit nap.

PaBHOoBecue TtepmonuHamuyeckux cucrteM. DaszoBbie mepexonsl. Pa3oBas aAMarpaMma
BemiectBa. [IpaBuno ¢a3 ['mbbca. Ycmous ¢a3zoBoro paBHOBecus. YpaBHeHue Kiaiinmepona —
Knaysuyca. TepMoamHamuueckue CBOWMCTBA pealbHBIX BewecTB. OmnpeneneHue COCTOSHUS U
pacyder IpoLECcCOoB ISl peaJIbHOIo Ta3a (Ha IpUMepe BOJbI U BOJISHOIO 1apa)..

2.2. IIuKIbl TApOCUIIOBBIX YCTAHOBOK

[luxer mapo-TypOuHHBIX yeTaHOBOK (IITY). CriocoOb! MOBBIIIEHUS TEPMUYECKOTO K.I1.J]. IUKJIa
IITY. OcHOBHbIE XapaKTePUCTUKU (TEXHUKO-dKOHOMHUYeckue mnokaszarenu) [ITY wu TeruoBoit
anekTpuueckoit cranuuu (TIC)..

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

3.1. OcHOBHBIE NOHATHS TEIIIOMaccooOMeHa. TermIonpoBoAHOCTh

Crioco6b1 mepeHoca TeroThl. OCHOBHBIE TOHSATHS TEIUIOOOMEHA: TeMIlepaTypHOe IIoJe,
IpaJueHT TEeMIepaTyphl, TEIJIOBOM MOTOK, IJIOTHOCTh TEIUIOBOTO IMOTOKAa. BekTop mioTHOCTH
TerIoBoro noroka. TernonpoBogHocTh. 3akoH Pypre. Temnooraaya. 3akoH Helorona-Puxmana..
JuddepenunansHoe ypaBHEHUE TEIUIONPOBOAHOCTH. Y CIOBUS OJHO3HAUYHOCTHU. [lepeHoc TemnoTsl
B IUIOCKOW CTEHKE W IMJIMHIPUYECKOW CTEHKaX IMPH TPAHUYHBIX YCIOBHUSX MEPBOIO U TPETHErO
pona. Temmomepenaya. Tepmuueckue conpotuBieHus. Koaddumuent Ttemionepemayu.
Hecranuonapssle 3afauu TEIUIONPOBOAHOCTU. TemrepaTypHoe Iojie B MpoIecce OXJIaKACHUs
(HarpeBaHMsl) OECKOHEYHOM MJIACTHHBI, 0ECKOHEUYHOTO IMJIMHIPA U TeJl KOHEUHBIX Pa3MEpPOB..

4. Konsexmusenniii mennooomen. Tennoobmennvie annapanivl

4.1. KOHBEKTUBHBIN TEMIOOOMEH.

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 HEMOJIBUXKHBIX CUCTEM M JUIS
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 mpoliieccoB UJ1€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 HUKIbI TeruiocwioBbix (IITY, I'TY, IIT'Y), TennoHacoCcHbIX U
XOJIOAWIIBHBIX YCTaHOBOK. OOpaTuMbie U HEOOpaTuMbie TUKIIBI. CIOCOOBI OLIEHKU
3 PEKTUBHOCTH MPSMBIX U OOPATHBIX ITHUKJIOB;
5. CrarmonapHas TEIJIONPOBOAHOCTb INTIOCKON OJTHOCIIOMHON U MHOTOCIOWHON CTEHKH,
6. CranimoHapHas TEIJIONPOBOAHOCTh OJHOCIONHON U MHOTOCJIIOMHOMN [IUIMHAPUYECKON
CTEHKH;
7. CBOOOIHAS M BBIHYKJICHHAs! KOHBEKIUS (BHEIIHsAA 3a/1a4a). TernnooOMeH npu IBUKEHUU
TEIUIOHOCUTENIEH B TpyOax U KaHajlax;
8. TermmoBoii pacueT TeMI000OMEHHOTO anmnapara.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoek1/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHEI (B

O1neHo4HOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Konbl
(B COOTBETCTBUH C pa3aeioM 1) WHJIUKAaTOPOB COOT]::;CIT ;3 e
1/2[3]4
3HaTh:
3aKOHBI U OCHOBHBIE (PM3UKO-MaTEMaTHYECKHE MOJIENIN IIPOLIECCOB Jlomainee 3aanue/3anaun
MePeHOca TeIIOTHl ¥ MACChl IPUMEHHUTEIBHO K TerutoTexHudeckuM 1 | MJ1-1nk-1 + CTallMOHAPHOM TETIONPOBOTHOCTH
TEIUIOTEXHOJIOIMYECKHM YCTAaHOBKAM U CUCTEMaM
3aKOHBI COXPAaHEHHS U MPEBPAIICHUS SHEPTUH, OCHOBHBIE Jomamnee 3ananue/Pacuer
TEPMOIMHAMHUYECKHUE MTPOLIECCHI U IIUKJIbI PE00pa30BaHMsl SHEPIUU V-1 + TEPMOIMHAMHYECKOTO KA
TEIUIOCHIIOBBIX, XOJIOJMIBHBIX M TETNIOHACOCHBIX YCTaHOBKAX,
rmokazaTenu ux 3hHEKTUBHOCTH
Ymersb:
BBITIOJIHATH TEIJIOBOU PAacyeT TEIII000MEHHOTO 000pYy10BaHUS V- + Jomamnee 3ananue/Pacuer
] TEII000OMEHHOr0 anmnapara
PacCUMTHIBATH TEMIIEPATYPHBIE MO H TEMIIOBBIE OTOKH B TETUIOBBIX | 14 Telmea N Jomarnee 3a£[aHI/Ie/3az1aqH
U TEIJIOTEXHOJOTHUECKUX YCTaHOBKAX CTAllMOHAPHOM TEIJIONPOBOJHOCTH
OTIpeIEIIATh TEPMUUYECKUE U KAJIOpUUYECKUE CBOMCTBA pabounx Tell, Jomamrnee 3ananue/OnpeneneHue
MIPOBOJIUTH pacyeThl TEPMOAMHAMUYECKUX MPoLeccoB, npoTekatomux | MJ-1nk-1 + napaMeTpoB BOJASHOTO napa. Pacuet
B DHEPTETHYECKUX MAIIMHAX, YCTAHOBKAX U YCTPONCTBAX IIUKJIa TApOTYPOMHHOMN YCTaHOBKH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 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 Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Ipumeuanue: ONieHOYHBIC MAaTEPUANTHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Kupunnun, B. A. TexHuueckast TepMO/IMHaMUKA : yU€OHUK JJIs1 BY30B 110 HAIIPABJIEHUIO
"Tennosnepreruka" / B. A. Kupumnun, B. B. Cerues, A. E. lleiinun . — 6-e u3na., nepepad. u gon
.— M. : U3garensckuii mom MDOU, 2017 . — 502 c. - ISBN 978-5-383-00939-0 .;

2. Ucauenko, B. I1. Teronepenaya : Y4eOHUK 17151 SHEPreTUYECKUX BY30B U pakynsTeToB / B. I1.
Ucauenko, B. A. OcunoBa, A. C. Cykomen . — 4-e u3z., nepepad. u gom . — M. : DHeprouzaart, 1981
.—416 c.;

3. lIsetkoB, @. ®. 3amavyHUK MO TEMJIOMACCOOOMEHY : Y4eOHOe 1mocoOue /sl By30B 1O
HanpasieHuto 140100 "Ternosnepreruka" / @. ®. Ligerkos, P. B. Kepumos, B. 1. Benunuko . — 3-¢
U3, crep . — M. : U3narensckuii nom MOU, 2010 . — 196 c. - ISBN 978-5-383-00468-5 .;

4. Anekcauapos, A. A. h,s - nuarpamMma a1 BoAstHOTO mapa (1o crpaBoyHUKY "Tabmuis!
Ter10(U3NYECKUX CBOMCTB BOABI M BoJsiHOTO mapa") / A. A. Anekcannpos, b. A. I'puropses . — M.
: M3m-Bo MOU, 1999 . -1 ¢.;

5. Anekcannpos, A. A. Tabnuibl Teropu3nueckux CBOMCTB BOJBI U BOASAHOTO napa: CripaBOYHUK
: Pek. I'oc. ciry»x60# cranaapTHbix cipaBouHbIX JaHHbIX ' CCCJL P-776-98 / A. A. Anekcanapos,
b. A. I'puropseB . — M. : 3n-Bo MOMU, 2003 . — 168 c. - K 100-neturo co nus poxaenus M.I1.
Byxkanosuua . - ISBN 5-7046-0397-1 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
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. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/

4. HauuoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. Dnexrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOPUHI B-209/14, Yuebno- pabouee MeCTO COTPYAHMKA, CTYII, IKad
JUISL TIPOBE/ICHUS UCcIeI0BaTeIbCKas IUISL O/I€K]IbI, HTHBEHTAPh
JEKIMOHHBIX 3aHATHIH nabopaTopus CHeHATH3UPOBAHHBIN

" TCKYHICTO KOHTPOJIA

«TenaoHacOCHBIE CUCTEMBI;
Y4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0KEeHNUS;
KomnbroTepHslil ki1acc

Y4eOHble ayIUTOpUU
JUISL IPOBEJICHUS
MPaAKTUYECKHUX
3aasatui, KP u KII

B-209/14, YuebHo-
WCCIIeI0OBATENBCKAS
nabopaTopus
«TernoHacoCHbIE CUCTEMBIY;
Y4eOHO0-1eMOHCTPAIIOHHBIH
MYHKT TeTIOCHAOKESHHUS;
KomnbroTepHslii Ki1acc

pabodee MeCTo COTpYAHHKA, CTYJI, KA
JUTSL OJICXKIbl, UHBEHTAPh
CHEeIHAIN3UPOBAHHBIN

Y4eOHble ayAUTOPUH
US| TIPOBE/ICHUSI
IIPOMEKYTOUHON

aTTecTaIlu

B-209/14, YuebHo-
HCCIIeI0BATENbCKas
naboparopus
«TenoHacoCHbIE CUCTEMBIY;
VY4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0KEHMS;
KommnsrorepHslii knacc

pabouee MeCTO COTPYAHHKA, CTYII, IKad
JUISL OJIK/Ibl, THBEHTaph
CIIEHUATIM3UPOBAHHBIN

Ilomentenus niist
CaMOCTOSITEILHOU
paboThI

HTB-303, KomnerotepHsiii
YUTAIBHBIN 371

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

TTomemenust misa
KOHCYJIbTUPOBAHUS

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

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOJ, CTY, mKad sl
JOKYMCHTOB, KOMIIBIOTEpHAasA CCTh C
BBIX0ZIOM B IHTEpHET, KOMITBIOTED

MIEPCOHAIBHBIN, TPUHTEP, KOHUIINOHED

Ilomemmenus misa
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 MHBEHTAps

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 LEHTP,
KOMITBIOTEP MEPCOHANBHBIN, IPUHTEP,
KOHJIAIIMOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TGOpGTI/I‘ICCKI/IC OCHOBBI TCINIOTCXHUKHU

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

Pacuer TepmoanHamuueckoro nukia (lomamrHee 3aganue)

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

3ajauun cTaMoHapHoU TeronpoBoaHocTH ([lomalinee 3ananue)

Pacuet TermooomenHoro anmnapara (lomanrnee 3agaHue)

Buja npoMexyTOUHO aTTeCcTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb RM: L 2 3 4
pasjena Henens 6 8 10 15
KM:
1 OcHoBHBIE 3aKOHBI TEPMOJUHAMUKHU. TepMoInHaMUYECKHe
TIPOIIECCHI U ITUKJIBI UICATHLHBIX Ta30B
11 OcHoBHBIE 3aKOHBI TEPMOJMHAMHUKHU +
1.2 TepMoarHaMUYECKUE TPOIIECCHI M LIUKJIBI HI€aTbHBIX Ta30B +
2 Peanbuble Ta3pl. [IUKIIBI TApOCHIIOBBIX YCTAaHOBOK
2.1 PeanbHble ra3el. BogsHoi nap. +
2.2 [{uKITBI TAPOCUIIOBBIX YCTAHOBOK +
3 OCHOBHBIE TTOHATHS TETIOMAacCOOOMEHA.
TennonpoBoIHOCTH
31 OCHOBHBIE TTOHATHS TETIOMAacCOOOMEHA. +
' TennonpoBoIHOCTH
4 KonBektuBHbIHN TemnoooMeH. TermnooOMeHHbIe anmnapaThbl
4.1 KOHBEKTHBHBIN TEMI000MEH. +
4.2 TenooOMeHHbIE anapaThl +

Bec KM, %: | 20 20 30 30
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