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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

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,

NpOTEKAIOIUX B

npupoze,
TETUIOTEXHOJIOTMYECKHX ~ YCTPOUCTBAX,

TCXHOJIOTHYCCKHNX

TCXHUYCCKOI'O 06pa3a MBIINJICHUA. .

3agauy AMCHMIIINHBI

nporeccax,
pa3BUTHE TEXHHYECKOTO B3MIAZa HA OKPYXKAIOUIMA MM,

TCIIJIOBBIX CTaHIUAX u Hnux

- U3y4€HHUE OCHOB M 3aKOHOMEPHOCTEH MpeBpalleHus SHEPTUH, TEPMOJIUHAMUYECKUX MPOIECCOB
nepexojia 3Hepruu B popme teria B popmy paboTsl M 00paTHO, GU3MKO-MATEMAaTHYECKUX MOJIEeH STUX

IMponecCoB;

- OCBOEHME 00y4aroIIUMUCS MPOCTEHIINX METOAOB pacyeTa TEPMOANHAMUYECKUX CBOMCTB
pabouux Tei, Teraa u paboThI AJIS Pa3IHMYHBIX TEPMOJANHAMHUECKUX MPOIIECCOB KAaK B AJIEMEHTaX
TEIUIOTEXHUYECKUX U TEIUIOTEXHOJIIOTHYECKUX YCTAHOBOK, TaK U TEIJIOBOM CTAHLIMU B LIEJIOM;

- pa3BUTHE MBIIUICHHUS U MPAKTUYECKUX HABBIKOB, IPUOOPETEHHBIX 00yUYarOIIUMUCS IPU
U3y4EHHUH JUCLUIUIMH MaTeMaTUYeCKOro ¥ eCTECTBEHHOHAYyYHOI'O IIMKIIa, C OpUEHTaluel Ha npodeccuto.

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

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
NPUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B IIpodecCuOoHaTbHOM
JeSITeTbHOCTH

N1-150mnk-1 leMoHCTpUpyeT
MMOHMMAaHUE OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKH U
3aKOHOB TIPEBPAIICHHUS
OHEPTUH, BBITIOJIHSET
WHXCHEPHBIC PACUETHI
OCHOBHBIX TTOKa3aTesei
TEPMOJIUHAMHYECKHX ITUKJIOB

3HaTh:
- METOJIbl pacyeTa TEPMUUYECKUX U
KaJIOPUUECKUX CBOMCTB pabOUMX BELIECTB
Y TEPMOJIMHAMHYECKUX MPOLIECCOB B
AJIeMEHTaX TEeIUIOTEXHUYECKUX U
TEIJIOOHEPTEeTUYECKUX YCTAaHOBOK U
YCTPOMCTB, a TAKKE CXEM
TETJIOOHEPTEeTUYECKUX U
TEIJIOTEXHOJOTUYECKUX YCTAHOBOK U
CUCTEM;

- OCHOBBI TEPMOJMHAMUKH, 3aKOHBI
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU
MIPUMEHUTEIHHO K TEPMOTUHAMUYECKUM
cucTeMam;

- 3aKOHBI ¥ OCHOBHBIE (hPHU3HKO-
MaTeMaTU4YeCKHe MOJEIH MPOLECCOB
IIEPEHOCA TEIIOTHI X MACChI
MPUMEHHUTEIBHO K IIPOLieccaM Mepeadu u
TpaHchopMaIuu TETUIOTHI,

- TEPMHHOJIOTHIO TeTIoOMaccooOMeHa:
OIpeeNeHUs MPOLIECCOB MepeIaun
TEIUIOTHI U MACChl, PUBNIECKUIN CMBICT U
Pa3MEpHOCTH OCHOBHBIX BEJIMYHH,
UCIIOJIb3YEMBIX B TEINIOMacCOOOMEHE.

YMETh:

- paccuuTHIBaTh U HaXOJUTh TEPMUUECKHE
U KQJIOpUYECKHe CBOHCTBa pabouux
BEIIECTB;

- pacCUMTHIBATh TEMIIEpaTypHbIE MO U
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TETJIOBBIE TIOTOKHU B 3JIEMEHTaX
KOHCTPYKIIMHU TETIJIOBBIX
TETIOTEXHOJIOTUYECKUX YCTaHOBOK;

- IPOBOJIUTH MHKCHEPHBIE PacUeThI
TEPMOJMHAMHYECKHX MTPOIIECCOB IEPEX0a
sHepruu B popme Teria B popmy padboTs
¥ 00paTHO, MPOTEKAIOUINX B IPUPOJIE,
TEXHOJIOTUYECKUX MPOIECCaX, TETIOBBIX
CTaHIMSX U MX TEIUIOTEXHOJIOTMYECKUX
YCTPOMCTBAX.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumninHa OTHOCUTCSI K OCHOBHOM IpoeccuoHaabHOM 00pa3oBareabHON nporpamme JuHamuka
U MPOYHOCTH MalllvH, npudbopoB u ammnaparypsl (manee — OIIOII), nanpaBnenuss noaroroBku 15.03.03
[IpuknanHas MexaHuka, ypoBeHb 0Opa3oBaHMs: BbICIIee 00pa3oBaHue - OakagaBpHar.

TpeGoBaHMsI K BXOJHBIM 3HAHHUSIM U YMCHHSIM:
- 3HAaTh JUCITUIUIMHBI BBICIICH MATEMATHKHU, XUMUH, (PH3UKH, HHPOPMATHKU
- YMETb MOJIb30BaThCs MpUKIaAHbIMU porpammamu MS Office, MathCad

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBITOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON paOOTHI.




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 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
[6], cTp. 5-18
[71, ctp. 31-54

2 Peasnbuble rassl. LUK 36 24
TTAPOCHIIOBBIX
YCTaHOBOK
2.1 PeaxpHBIC TA3EL. 16 12
BopasHoii nap
2.2 L{uKo161 TAapOCHITOBBIX 20 12

YCTaHOBOK

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszneny "PeanbsHble
ra3sl. L{UKITBI TapOCHIIOBBIX YCTaHOBOK"
MOATOTOBKA K BBITOJIHCHUIO 3aJaHUH Ha
MPaKTHIECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: VIzyaeane
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"PeanbHble Ta3bl. [{UKIBI TapOCHIOBBIX
yCTaHOBOK"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
pazneny "PeanbHbie ra3pl. [{ukibsl mapoCHIIOBBIX
yctaHoBOK". CTyIeHTHl HeOOXOIIMO IOBTOPHTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHHUs aHAJIOTUYHBIX 33134, IPOBECTH
pacdeTsl 10 BapHaHTy 3aaHUs U cIeIaTh
BBIBOJIBL. B 3amanue BXOAUT Tpu 3a/1au.
ITpumep 3amanus: 1. Onpenenute
TEMIIEPATYPY, SHTAJIBIINIO, BHYTPEHHIOIO
DHEPTHIO U SHTPOITHIO BOASHOTO IMapa Mpu
3aJJaHHOM JIaBJICHUH U TeMIIEpaType ¢
moMoIneio h-s auarpammel. 2. Onpexnemnure
TEMIIEPATYPY, SHTAJIBIINIO, BHYTPEHHIOIO
SHEPTHIO ¥ SHTPOIIHIO BOSHOTO Hapa Npu
3aJ]aHHOM JIaBJICHUH U TEMIIEPAType C
TIOMOIIBIO TAOJIHUII BOJBI M BOJSHOTO Hapa. 3.
BrmmonHnTh pacyeT 00paTHMOTO IHKIA
PenxuHa [u1st 1ByX BapHaHTOB, CUUTAs B IEPBOM
cilydyae TOCTYMAloMuil B TYpOUHY Hap CyXuM
HAaCBIIIEHHBIM NP JaBjieHuu pl, a BO BTOpoMm
ciydae — TIeperpeThiM ¢ JaBjieHueM pl u
Temnepatypoii t1. Jlapnerue orpaboTaHHOTO
mapa p2 U1 000MX BapHAHTOB OJMHAKOBOE.
PacueTrom ONPEACIINTD KOJITMYECTBO TCIIJIOTHI,
MO/IBEJIEHHOM B 1TUKJIE 1, paboTy nukia I,
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tepmudeckuit KITJ[ nt, motepu TemaoTs! B
KOHJIeHcaTope TypOUHBI 2 U YAEIbHBIH pacxon
napa Ha BbIpaboTKy 1 kBT-u anexrposnepruu d.
OmnpenenuTs TakKe CTEIICHb CyXOCTH
0TpabOTaHHOTO Mapa X2 B KaXIOM BapHaHTE.
Hzyuenue mamepuanog 1umepamypHsix
UCMOYUHUKOG:
[1], 170-191, 294-307
[2], 15-90
[3], 1
[6], cTp. 35-48

OCHOBHEBIE TOHATHS

TemIoMaccooOMeHa.

TemnonpoBoIHOCTh

14

10

3.1

OCHOBHEBIE TOHATHS

TeImIoMaccooOMeHa.

TennonpoBOHOCTh

14

10

Ilodzomogka K npaKmuuecKum 3aHAMUAM:
Nzyyenne marepuana no pazaeny "OCHOBHbIE
MIOHATHS TEIIOMacCOOOMEHa.
TemnonpoBOAHOCTH" MOATOTOBKA K
BBIMOJIHCHHIO 33JaHHUI HA TPAKTHYCCKUX
3aHATHAX

CamocmosamensbHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"OCHOBHBIC TIOHATHS TEIIOMAacCOOOMEHA.
TennonpoBoaHOCT"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazneny "OCHOBHBIE TIOHSITHS
TeraoMaccooOMeHa. TermIonpoBOgHOCTE" .
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHUYECCKHUIA MaTepHa, pa3o0opaTh MPUMEPHI
peIIeHNs aHAIOTUYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapUAHTY 3aJaHUsI U CIIEIATh
BEIBOJIBI. PacdeTHOe 3a/1aHUe COCTOHT M3 IBYX
3agau. Hampumep: 1. CTeHsl cylmnbpHON
KaMepbl BBITIOJTHEHBI U3 CIIOSI KPACHOTO
KApnHu4a ToamuHON 250 MM 1 cios
CTPOUTENILHOTO BOMIIOKa. TeMiiepaTypa Ha
BHEIIIHEH MMOBEPXHOCTH KUPIUYIHOTO ciost 110
°C 1 Ha TOBEPXHOCTH BOMIOUHOTO cinost 25°C.
KoaddurmeHTs! TETIONpoOBOHOCTH
MaTepuanoB, COOTBeTCTBeHHO, 0,7 BT/(M-°C) n
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0,0465 Bt/(M-°C). Berunciurb Temneparypy B
IUIOCKOCTH COITPUKOCHOBEHHS CJIOEB M TONLIUHY
BOMJIOYHOTO CJIOSI ITPU YCIIOBHH, YTO TETIJIOBBIC
oTepu uepe3 | M2 CTEHKH KaMephl He
npesbrmaroT 110 Br/M2 2. Tlo cranmsHOMY
(ko3¢ ¢urnmeHT TerronpoogHocTH 40
B1/(Mm-K)) HEM301MmmpoBaHHOMY TpyOOTIpOBOIY
IraMeTpoM 76/63 MM TedeT XJIagareHT,
Temneparypa koroporo -20°C. Temmepatypa
BO3/lyXa B IIOMEIICHHH, IJI€ IIPOXOIUT
Tpy6onporoa, 20°C. Koaddunuenr
TEIUIOOTAA4YH CO CTOPOHBI Bo3ayxa 10
Bt/(M2-K), co cropons! xnanarenra 1000
Bt/(M2-K). Ha ckoJibKO CHU3HUTCS TOTEepst
X0JI0/1a, €CIIH TPYOOIPOBOJI MOKPHITH CIIOEM
n30IuH (K03 (QUIIUCHT TeTIIOMPOBOJHOCTH
0,05 Bt/(m°K)) Tommuno# 50 mm? [Ipoune
YCJIOBHS CUATATh HEU3MEHHBIMH
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

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

[5], 6-23

KoHBeKTHBHBIIT
TEII000MEH.
TemnooOMeHHbIE
anmaparsl

38

26

4.1

KoHBeKTHBHBIIT
TEmI000MeH

22

14

4.2

TemnmooOMeHHbBIE
anmaparsl

16

12

Iloozomogka kK npaKmuuecKum 3aHAMUAM:
N3yueHnue marepuana no pasueny
"KonBekTuBHBIN TemiooOMeH. TemiooOMeHHbIe
anmapathl" MOJITOTOBKA K BHITIOJTHEHHUIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUIX
CamocmosamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"KoHBekTHBHEIH TermooOMeH. TermmooOMeHHbIe
anmaparsl”

Ilodzomogxa pacuemnvix 3a0anuii: CTy1E€HTbI
HE00X0IUMO TTOBTOPUTH TEOPETUICCKUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUS
aHAJIOTMYHBIX 33J1a4, TPOBECTH PacyeThl 10
BapUaHTY 3aJ]aHusl U CIeNIaTh BBIBOJBL. [IpumMep
3aaHMA: IPOBECTH TEIJIOBOM pacyer
3MEEBUKOBOr0 3KOHOMaii3epa,




npeHa3HaYeHHOTo JUIs ITOJI0TPEBa BOIBI B
konmuecTBe GB , KI/C OT TEMIIEpaTyphbl Ha BXO/IE
t81,°C mo TemnepaTypsl Ha Beixoze tB2 = °C.
MaccoBsIii pacxo ABIMOBBIX Ta30B GT, Kr/C.
Temmneparypa ra3os mepeq SkoHOMaiizepom trl,
°C. Bona nBmxeTcsi BHyTpU TPYO O CKOPOCTHIO
WB, M/c. ['a3pI ABMXKYTCS TOIEPEIHBIM TTOTOKOM
cHapyX# Tpy0. CKOPOCTH B y3KOM CEUCHHH
TpyOHOTO Iy4Ka IIpU CpeJHEN TeMIeparype
raza wr, m/c. [loBepxHOCTb Harpesa
HKOHOMaii3epa COCTOUT U3 CTAJBHBIX TPYO
nuamerpom d2/d1, MM, pacriosoKEeHHBIX B
LIaXMaTHOM HOPSJIKE C OTHOCUTEIBHBIM
nonepeyHbIM marom S1/d2, u OTHOCHTEIBHBIM
MPOAOJILHBIM Iarom S2/d2
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

226, 441-454
[5], 34-80, 145-170
[7], ctp. 124-144

Ok3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 16 05 76 335
Hroro 3a cemecTp 144.0 16 - 16 2 - 0.5 109.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas

aTrTecranusa




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 JJIsi OOpaTUMBIX U HEOOpaTUMBIX HporeccoB. OCHOBBI SKCEPreTHYECKOTO
aHaJIM3a TEPMOJANHAMUYECKUX CHCTEM.

1.2. TepmoauHaMHUECKHE ITPOLIECCH] U IIUKJIbI UCATBHBIX T'a30B

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

2. Peanvuwie casul. UuKJZbl napocujiosslx YCmadHOB0K

2.1. Peanbubie raszsl. BogsHoit map

PaBHOBecue TtepmonuHamuyeckux cucreM. DaszoBble mepexonsl. Pa3oBas AMarpaMma
BemiectBa. [IpaBuno ¢a3 ['mbbca. Ycmous ¢a3zoBoro paBHOBecus. YpaBHeHue Kiaiinmepona —
Knaysuyca. TepMoamHamuueckue CBOWMCTBA pealbHBIX BewecTB. OmnpeneneHue COCTOSHUS U
pacuer IpoLEeCcCcOoB JUIsl peaJIbHOIO Ta3a (Ha MpUMepe BOJbl U BOJISHOIO apa).

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 craniuu (TIC).

3. Ocnrostble noHAMUA MENJIOMACCO0OMEHA. Ten]lOI’lDOGOaHOCI’nb

3.1. OcHOBHBIE NOHATHS TEIIIOMaccooOMeHa. TermIonpoBoAHOCTh

Crioco6b1 mepeHoca TeroThl. OCHOBHBIE TOHSATHS TEIUIOOOMEHA: TeMIlepaTypHOe IIoJe,
IpaJueHT TEeMIepaTyphl, TEIJIOBOM NOTOK, IJIOTHOCTh TEIUIOBOTO IOTOKAa. BeKTop MIOTHOCTH
TEMJIOBOro noroka. TermnonpoBoaHocTs. 3akoH @ypee. Temnoornaua. 3akon HeroToHa-Prxmana.
JuddepenunansHoe ypaBHEHUE TEIUIONPOBOAHOCTH. Y CIOBUS OJHO3HAUYHOCTHU. [lepeHoc TemnoTsl
B IUIOCKOM CTEHKE M LWJIWHIPUYECKON CTEHKaX MPH T'PAHUYHBIX YCIOBUSX NEPBOIO U TPETHETO
pona. Temmomepenaya. Tepmuueckue conpotuBieHus. Koaddumuent Ttemionepemayu.
HecranuonapHusle 3aaun TEMJIONPOBOJHOCTU. TeMIepaTypHOE IOJIE B IPOLECCE OXJIAXKICHUSA
(HarpeBaHMs1) OECKOHEUHOM MJIACTHHBI, 0ECKOHEUYHOTO IIMJIMHAPA U TeJl KOHEUHBIX Pa3MeEpPOB.

4. Konsexkmuenwiii mennooomen. Tennoobmennvie annapanivl

4.1. KoHBEKTUBHBIN TEMI00OMEH

MaremaTnueckoe  OMHCAHME  Tpollecca  KOHBEKTUBHOTO  TEMJIOOOMEHa:.  YCJIOoBHS
OJIHO3HAYHOCTH. YpaBHeHHe Temnootaaun. Juddepenuuanbuple ypaBHEHUS KOHBEKTHBHOIO
TeriooOMeHa B MPUONMIKEHUH TMOTPAHUYHOTO closi. be3pasmepHbIi BUI MaTeMaTHYECKOTO
OTNHMCaHUsl KOHBEKTHBHOIO TeruiooOMeHa. be3pasmepHbie KOMITIEKCH: Yucio PeliHombica, dncio
I'pacroda, uucno Penes, uncno Hyccenbra. Temmoornadya mpu CBOOOJHOM W BBIHYXKICHHOM
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JIBUKEHUH KUJIKOCTH OKOJIO Tell (TUIacTWHA, TPyOa), HAaXONAIUXCS B HEOTPAHMUEHHOM O0BEME
xuakoctu. TernnooOMeH MpH BHIHYKICHHOM JABUKEHUH TEIUIOHOCUTENEeH B TpyOax u KaHaiax..

4.2. TennooOMeHHBbIE annapaTsl

Knaccugukanus  TemiooOOMEHHBIX — anmapaToB.  YpaBHEHHMs  TEIUIOBOro  OajmaHca H
teruonepenaun. CpeaHenorapuMUUECKuil TemreparypHbelii Hamop. IIpAMOTOK, HpPOTHBOTOK,
CIIOXKHBIE CXEMBI JIBH)KEHUS TeIUIOHOCUTENeH. KOHCTPpYKTOPCKMH M IOBEPOYHBINA TEIJIOBBIE
pacyeTbl  PEeKyNepaTUBHOrO  TermooOMeHHUKa. CpaBHEHHME TPSIMOTOKA M IPOTHBOTOKA.
['mapaBiarueckoe COPOTHBIIEHUE TEINIOOOMEHHBIX allapaTos.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Pacuer nmpoleccoB U1eaapbHOTO ra3a, TeII0EMKOCTh KOTOPOTO 3aBUCUT OT TEMIIEPATYPHI.
BnusiHue TemioTsl TpeHus;
2. TeroBo#i pacueT TEIIOOOMEHHOTO anmnapara;
3. CBoOOHAs M BBIHYXKJICHHAs! KOHBEKIUS (BHEIIHsAA 3a/1a4a). TernnooOMeH Nnpu IBUKEHUU
TEIUIOHOCHUTENEH B Tpy0ax U KaHajax;
4. CranuoHapHas TEIUIONPOBOIHOCTh OJHOCIOMHON U MHOTOCTIOMHON IIUITUHIPUIECKON
CTEHKH;
5. CrarmonapHas TEIJIONPOBOAHOCTb ITIOCKON OJTHOCIIOMHON U MHOTOCIOWHON CTEHKH,
6. Tepmonunamuyeckue kbl TemtocunoBsix (IITY, I'TY, III'Y), TennonacocHbIX U
XOJIOIMJIBHBIX YCTaHOBOK. OOpaTuMble U HeoOpaTuMble HUKIIBL. CIIOCOObBI OLIEHKH
3 PEKTUBHOCTH MPSMBIX U OOPATHBIX ITHUKJIOB;
7. IIporieccrl peanbHOTO raza. Ma3oBoe paBHOBecHE U (Pa3oBbIe Mepexo ibl. BiusHue TermioTse
TPEHUS;
8. IlpakTuka npumeHeHus 1-ro 3aKO0HA TEPMOJIMHAMUKHU ISl HETIOABMXKHBIX CUCTEM U JUIS
MIOTOKOB BEUIECTBA, TEIUIOTA TPEHUS B BEIPAKEHUSIX 1-TO 3aKOHA TepMOAMHAMUKH. BTopoit
3aKOH TEPMOJUHAMUKH. PacueT 3HTpONUU UAEAIBbHOTO U PEATIbHOTO raza. JKCeprus TEIIOThI
Y TIOTOKA BEILIECTBA..

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

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 10 AUCLUILINHE Konpr
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB n3.1)
1[2]3]4

3HaTh:
TEPMHUHOJIOTHIO TEIIIOMacCOOOMEHA: OIPEIeJIEHUs IPOLIECCOB epeaayn Jomainee 3ananue/Pacuer
TEIUIOTHI ¥ MAcChl, (PU3MYECKHI CMBICI U Pa3MEPHOCTH OCHOBHBIX N-150mk-1 + | + | Ter1000MEHHOTO anmnapara
BEJIMYMH, UCTIOJIb3YEMBIX B TEINIOMACCOOOMEHE
3aKOHBI U OCHOBHbIE (PU3UKO-MATEMATUYECKUE MOJIENH IIPOLIECCOB Jomamnee 3ananue/3agaun
IIEpEeHOCca TEMJIOTHI U MacChl IPUMEHUTEIIBHO K MpolieccaM Nepeadun U N-150mk-1 + | + | cTaMOHAapHON TEIUIONPOBOJIHOCTH
TpaHcHOpMaIIK TETIOTHI
OCHOBBI TEPMOJNHAMUKH, 3aKOHbI COXPAHEHUA 1 NIPEBPAILIEHHS SHEPTU | 1 T-150mc1 + Jomainee 3ananue/Pacuer
IIPUMEHHUTEIBHO K TEPMOJUHAMHYECKUM CUCTEMAaM TEPMOJIMHAMUYECKOTO [IUKJIA
METO/Ibl pacueTa TEPMUUYECKUX U KaJJOPUUYECKUX CBOMCTB paboumx Jomamnee 3ananue/Omnpenenenue
BEILIECTB U TEPMOAMHAMUYECKUX IPOLIECCOB B DJIEMEHTaX IIapaMeTpoB BOASHOrO napa. Pacuer
TEIUIOTEXHUYECKUX U TEIUIOPHEPTETUYECKUX YCTAHOBOK M YCTPOUCTB, a NJ-150mk-1 + [IUKJIa TapOTYpOMHHOMN YCTaHOBKHU
TaK)X€ CXEM TEIUIOPHEPTeTUUECKUX U TEIUIOTEXHOJIOTMYECKUX YCTAaHOBOK
U CUCTEM
YMersb:
IIPOBOJUTH UHKEHEPHBIE pacueThl TEPMOJUHAMUUECKUX MPOLIECCOB Homamrnee 3ananue/Pacuer
nepexoza sHepruu B popme Temia B popmy paboTsl 1 00paTHoO, V15014 + TEPMOJUHAMHYECKOIO [IUKJIa
MPOTEKAIOIINX B MPUPOE, TEXHOIOTHUECKHUX MPOIIECCax, TEMIOBBIX
CTAaHIMSIX U MX TEIIOTEXHOJOTNYECKUX YCTPOMCTBAX
paccuuThIBaTh TEMIIEPATYPHBIE MO U TEIVIOBBIE IOTOKH B 3JIEMEHTAX V150114 + 14 Homamnee 3a£[aHI/Ie/3aJ1aqH
KOHCTPYKLMH TETUIOBBIX M TEIJIOTEXHOJIOTMYECKUX YCTAHOBOK CTAI[MOHAPHON TETIONPOBOJIHOCTH
paccuuThIBaTh U HAXOJUTh TEPMUUECKHE U KaJIOPUYECKHE CBONCTBA Jomanrnee 3ananue/OnpeneneHue
pabouux BelecTB NJI-150mk-1 + IapaMeTpoB BOASHOrO napa. Pacuer

I[MKJIa TApOTYpOMHHOM YCTAHOBKH
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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
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 JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne5)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

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

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kupumun, B. A. TexHndeckas TepMOJUHAMUKA : y4EOHUK JJIS TETIOHEPTeTHUECKUX
cnernmanbHocTei / B. A. Kupmwumua, B. B. Cerues, A. E. Helnamuna. — 2-¢ uzn. — M. : DHeprusl,
1974. - 447 c;

2. Anexcannpos, A. A. Tennodusnueckre cBONCTBA pabOUYNX BELIECTB TEIJIOIHEPTETUKH :
cnpaBouHuK / A. A. Anekcanapos, K. A. Opnos, B. ®. Oukos. — 2-e u3sa., nepepad. u gom. — M. :
Usznarenscknii nom MOU, 2017. — 226 ¢. — ISBN 978-5-383-01073-0.;

3. Anekcannpos, A. A. h,s - Tuarpamma Jijist BOJSIHOTO mapa (1o cripaBo4YHUKY "TaOnuibt
Ter0(U3NUECKUX CBOMCTB BOABI M BoJsiHOrO mapa") / A. A. Anekcannpos, b. A. I'puropses. — M. :
Hzn-so MOU, 1999. -1 c.;

4. Ucauenko, B. I1. Tennmonepenaya : YueOHUK A1 JHEPreTUYECKUX BY30B U (akynbreroB / B. I1.
Hcauenko, B. A. Ocunosa, A. C. Cykomen. — 4-e uzn., nepepa0. u gomn. — M. : DHeprouszaar, 1981.
—416¢c.;

5. igetkoB, @. ®@. 3agayHuK MO TEMIOMACCOOOMEHY : yueOHOE OCoOHe il BYy30B MO
HanpasieHuto 140100 "Termosuepreruka” / @. @. Iiserkos, P. B. Kepumos, B. 1. Benuuko. — 3-¢
u31., crep. — M. : U3matensckuii nom MOU, 2010. — 196 c. — ISBN 978-5-383-00468-5.;

6. AnekcannpoB A.A. - "TepMmoinHaMu4ecKiue OCHOBBI IIUKJIOB TEIMJIOIHEPTreTHUECKUX YCTaHOBOK'",
NznarensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (159 c.)
http://e.lanbook.com/books/element.php?pll_id=72304;

7. 'puropseB B.A. , IIBeTkoB @.D. - "Tennmomaccoodmen", M3natenbcrBo: "M3parenbckuii oM
MDBU", Mocksa, 2011 - (562 c.)

http://e.lanbook.com/books/element.php?pll_id=72294.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. SmathStudio;

4. DI1eKTpOHHAs SHIUKJIIONEANS SHEPTETUKH.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas 3jiekTponHasi oudamnoreka - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nannbIx Scopus - http://www.scopus.com

5. HainoHasibHasi 3JIEKTPOHHAs1 oubmoTeKa - https://rusneb.ru/
6. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HaHMEHOBaHHe
Y4eOHbIe ayIUuTOpUU B-308, YuecOnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
JUISl IPOBEJICHUS ayIUTOpUs TpuOyHa, JOCKa MeJIOBast, MUKPO(OH,

JIEKIIMOHHBIX 3aHITHH U
TEKYILEro KOHTPOJIS

MYJIbTUMEAUMHBIN IPOEKTOP, IKPaH, AOCKa
MapKepHasi, TEXHUYeCKas annaparypa,
KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIMOHEP

Y4eOHble ayAUTOPUH
JUTS1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-302, YuebOnas
aynuropus "A"

mapra co cKaMbei, CTOJI IpenoiaBaresisi, CTYII,
JIOCKa MeJIoBas

VY4eOHble ayautopun
JUIS IPOBEICHUS
a00paTOPHBIX 3aHATUN

B-209/11, YueOnas
nabopaTopus
TeraoMaccooOMeHa

pabouee MeCTO COTPYIHHKA, CTOJ
npernoaaBartens, CTyI, mKad AN XpaHeHUs
WHBEHTapsl, Ta00paTOPHBIN CTEHI,
KOMIIBIOTEP NEPCOHAIBHBIN, HHBEHTAPh
CIICLIMATM3UPOBAHHBIN, CTEH]T
nH(OPMaIMOHHBIN

VY4eOHble ayautopun
JUIS IPOBEICHUS

A-302, YuebOnas
aynurtopus "A"

nmapra co ckaMbei, CTOJI TpenoiaBaresisi, CTYI,
JIocKa MeJIoBas

IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s HTB-303, JlexuoHuas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITEILHOM ayIUTOpUs IMMCHbMEHHBIHN, BENIAJIKa AJIST OJIEKIbI,
paboTsl KOMITBIOTEpHAs CETh C BbIX0JI0M B HTEpHET,

KOMIIBIOTEP IIEPCOHAIIBHBIN, IPUHTED,
KOHJIULIHOHEP

Ilomemmenus misa
KOHCYJIbTHPOBAHHUSI

B-209/7, Kabuner
COTPYJIHUKOB Kad.
HTOT"

Kpecio pabouee, paboyee MECTO COTPYIHHKA,
CTOJI, CTYJI, mKad sl JOKYMEHTOB,
KOMIIbIOTEpHAsI CETh C BBIXO/I0OM B HTEpHeT,
KOMIIBIOTEP MEePCOHANTBHBIN, IIPUHTED,
KOHJIUITUOHED

ITomemenus s
XpaHeHUs
o0opyI0BaHUS U
y4eOHOT0 MHBEHTaps

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

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJ, CTYII, IKad AT JOKYMEHTOB, MIKad AJs
XpaHCHUA NHBCHTAps, KOMIILIOTECpHAs CETh C
BbIX0ZIOM B MIHTEpHET, T0CKa MapKepHas,
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MHOTO(YHKIIMOHAJIBHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIbHBIN, IPUHTEP, KOHIUIIUOHED
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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

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 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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