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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOM nMporpaMmmbl: TensioBble djeKTpUYECKHE CTAHIIUT
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEXHUYECKAS TEPMOAUHAMMUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
NMPOrpaMMbl:
Ne quCHMIIMHBI 110 Y4eOHOM
Aucn y y 51.0.20
TJIAHY:

3 cemecTp - 4,
4 cemecTp - 5;
Bcero - 9

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

324 yaca

3 cemectp - 32 yaca;
Jlekuuu 4 cemectp - 32 yaca;
Bcero - 64 yaca

3 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 4 cemectp - 32 yaca;
Bcero - 64 yaca

JladopaTopHbie padoThI 4 cemecTp - 16 yacos;

3 cemecTp - 2 yaca;
KoncyabTanuu 4 cemecTp - 2 yaca;
Bcero - 4 yaca

3 cemectp - 77,5 yaca;
CamocrosiTesibHasi padoTa 4 cemectp - 97,5 yaca;
Bcero - 175,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KonTposabHnas padora
Pacuyerno-rpaguyeckas pabdora
TecTupoBanue

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 3 cemectp - 0,5 yaca;
JK3amMeH 4 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2023



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Eroposa H.B.
[IpenomaBaTelib Naentudmeaop _H0A5093c1-YegorovaNatv-98b5bbd H.B. Eropoga
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHwa o snagenbuye UM M3K
PykoBogutens manene WLk OA,
00pa3oBaTeIbHON IPOrPaMMBI Waenmwpmearop RT7344231-5htykOA-71498830 O.A. IITeIK
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHusn

JUCHUNJINHBI.

U3y4eHUe

OCHOBHBIX

3aKOHOB TEPMOIAUHAMUKN n

TCPMOANHAMHUYCCKUX MCTOHOB aHAJIM3a MPUMCHHUTCIBHO K TCXHUYCCKOMY 060py,ZLOBaHI/IIO n CUCTEMaM
IIPOU3BOACTBA, IEpEaadn U TpaHC(i)OpMaHI/II/I TCIJIOTHI B TCIIJIOCHJIOBBIX, XOJOJHJIbHBIX U TCIINIOHACOCHBIX

YCTaHOBKAX.

3agauu AMCHMIIINHBI

- UI3YUYCHUC OCHOBHBIX 3dKOHOB TCPMOANHAMUKHU, MCTOAOB UX NIPUMCHCHUS JIA pacdeTa U
aHajIn3a IpoueCCoB B TCXHUYCCKOM O60py,Z[OBaHI/II/I M CUCTEMaAX IIPOU3BOJACTBA, IEpCAaAUn U
TpaHC(l)OpMaI_II/II/I TCIJIOTHI B TCIIJIOCHJIOBLIX, XOJOAUJIBHBIX U TCINIOHACOCHBIX YCTAHOBKAX;

- I3YUYCHUEC MCTOJOB IIOJIYUYCHUSA I/IH(l)OpMaI_II/II/I O TCPMUUYCCKUX U KATOPHUICCKUX CBOMCTBaxX
BCIICCTB, IPUMCHACMBIX B KaUCCTBC TEINIOHOCUTEICH U pa60q1/1x TCJI B TCIINIOCUJIOBBIX, XOJIOAWJIBHBIX U

TCIIJIOHACOCHBIX YCTaHOBKAX;

- OCBOCHHEC MCTOJ OB pacucTa TCpMOJUHAMUYCCKUX NPOUCCCOB 1 HUKJIIOB TCIIJIOCHJIOBLIX,
XOJIOAWJIBHEBIX U TECIJIIOHACOCHBIX YCTaAaHOBOK, METOJ0B OIIPCACIICHUA U aHaIK3a IapaMETPOB UX pa6OTBI n

nokasaresei 3((peKTUBHOCTH;

- U3YUCHHUC OCHOB 3KCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA U MATEMAaTUYICCKOT'O MOACIINPOBAHUA
TCPMOANHAMHUYCCKUX IMPOUCCCOB U TUKIIOB TCINIOCUJIIOBBIX YCTAHOBOK.

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

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4YeHus

OIIK-3 Cnocoben
PUMEHSTh
COOTBETCTBYIOIINH (pr3HKO-
MaTeMaTHYECKUH armapar,
METO/IbI aHAIN3a U
MO/JICIUPOBAHMS,
TEOPETUYECKOTO H
9KCHEPUMEHTAIBLHOTO
UCCIIEIOBaHUS TIPH
pelLeHnn
poeCCUOHATIBHBIX 3a71a4

N -50mnk-3 demoucTpupyer
NOHUMaHKE HPU3NICCKUX
SIBIICHUH ¥ YMEET MPUMEHSTh
(bu3nvecKue 3aKOHbI
MEXaHHUKH, MOJICKYJISIPHOH
(bu3HUKH, TEPMOJUHAMHUKH,
AJIEKTPUIECTBA U MarHETU3MA
JUTSI pEIICHUs TUTIOBBIX 3a/1a4

3HATh:
- OCHOBHBIE TIOHSTHS U TEPMHHEI B
00J1aCTH TEXHUYECKON TEPMOAMHAMUKH,
uX (PU3UYECKHIA CMBICI; METOAMKH pacyeTa
TEPMOJIMHAMHUYECKUX MPOIIECCOB
UJICATHHOTO U PEATHHOTO ra3a;

- 0 TEPMUYECKHX M KaJIOPUUECKUX
CBOICTBaX BEIIECTB, METOJIaX MOTYICHHUS
UH(OPMALIUH O HUX;

- 0COOEHHOCTHU U METO/bI pacyera
TEPMOIMHAMHUYECKUX MPOLIECCOB U IIUKJIOB
TETUIOPHEPTETHUECKUX, XOJIOIMIBHBIX 1
TEIUIOCUIIOBBIX YCTAHOBOK, ITOKA3aTeNH UX
3¢ peKTUBHOCTH.

YMETB:
- DKCIIEPUMEHTAJIBLHO OIPEIEIIATh

TEPMOANHAMHUYCCKUEC XapaKTCPUCTUKHU
IMpoHCcCCOB pCAJILHOTO Ira30B.

OIIK-4 Cnocoben
JICMOHCTPUPOBATH
PUMEHEHHE OCHOBHBIX
CIoco0O0B MOJTyYEHus,
npeoOpa3oBaHus,
TpaHCIIOpPTa U
UCIIOJIb30BAHMSI TETIOTHI B
TCINIOTEXHUYCCKUX
YCTaHOBKaX M CUCTEMax

NJI-20mnk-4 JlemoHCTpUpYET
IIOHUMAHHUE OCHOB
TEPMOJIUHAMHKH, OCHOBHBIX
3aKOHOB TCPMOIANHAMHKHU U
HIPUMEHSIET UX /IS PACUCTOB
TEPMOAUHAMHUYCCKUX
HPOILECCOB, [IUKIIOB M UX
IoKa3aTesen

3HaThb.

- pacdyeT TCPMOANHAMHNYCCKUX CBOICTB U
MponecCoB HACAIbHOI'0 rasa, OCHOBHBIC
3aKOHbI TCPMOAWUHAMUKMU..

YMETh:

- pacCUMTHIBATh TEPMOJUHAMUYECKHUE
nukisl IITY u oneHuBaThH UX

3¢ PEeKTUBHOCTD;

- pacCUMTHIBATh TEPMOJMHAMUYECKUE

3




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUSs

IPOLIECCHI U IUKIIBI IPE0Opa30BaHUS
SHEPTUH, UCIIOIB3YEMbIE B TETNIOCUIIOBBIX,
XOJIOIMIIBHBIX M TETNIOHACOCHBIX
YCTAaHOBKaX, MOKa3aTEeNN X

s exTuBHOCTH;;

- pacCUHMTHIBATh IPOU3BOJILHBIC
TEPMOJMHAMHYECKHE IUKJIIBI HCaTBHOTO
ras3a u OLEHHUBATh UX YPPEKTUBHOCTD;;

- OIIPEIETIATh paboune mapamMeTpbl
TEXHUYECKOT0 000PYA0BaHUS,
aHAIM3UPOBATh BIMSHUE NX U3MEHEHHUS HA
nokazareiu 3QEeKTUBHOCTH
TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM..

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOT'PAMMBI BO

JucuunimHa OTHOCUTCS. K OCHOBHOM IpodecCHoHaIbHOU 00pa3oBarenbHON nmporpamme TeroBsie
anektpuueckue craniuu (mamee — OIIOII), nanpasnenuss moarotoBku 13.03.01 Temmosnepretuka u
TEIUIOTEXHHKA, YPOBEHb 00pa30BaHUsI: BhICIIEe 00pa3oBaHue - OaKkagaBpHar.

Tpe60BaHI/I$[ K BXO/IHBIM 3HAHUAM U YMCHUAM:

- 3HaTh JAUCLMILIMHBI BHICIIEH MaTeMaTUKH, XUMUH, GU3UKH, THPOPMATUKU
- YMETh T0JIB30BATHCS MpUKIafHbIMU porpammamu MS Office, SMath

PeByJ'IBTaTBI O6y‘IeHI/IH, TIOJIYYCHHBIC ITPU OCBOCHUHU JUCHUIIINHBI, H606XO,I[I/IMH IIpX BBIIIOJIHCHHUHA

BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. [lepsbrii 32 3 8 - 8 - - - - - 16 - Ilodz0moska K KOHmMPOALHOU padome:
3aKOH TEPMOJNHAMHUKH Pewrenue 3aqa4 1o TeMe nporeccoB UAeaIbHOTO
11 OCHOBHBIE TIOHSATHUS 4 2 - 1 - - - - - 1 - rasa
TEPMOJMHAMUKH. Camocmoamensnoe uzyuenue
1.2 [TepBeIit 3ak0H 28 6 - 7 - - - - - 15 - meopemuueckoz0 mamepuana: Visyuenue
TEPMOJUHAMUKHA JUTEPATypHI 10 TEME paszesa
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 9-19; 28-48
[3], 5-16, 31-38
[5], 3-95
[6], 3-220
2 Cwmecu ra3os. Bropoii 27 8 - 7 - - - - - 12 - Camocmosamenvnoe usyuenue
3aKOH TEPMOJUHAMHUKH meopemuyeckozo mamepuana: zyuenue
2.1 CMecu uaeanbHbIX 6 2 - 2 - - - - - 2 - JUTEPATypHI 10 TeMe paszzena
ra3oB Ilo0z0mogKka K KOHMPOILHOU padome:
2.2 Bropoii 3akoH 21 6 - 5 - - - - - 10 - Pemenne 3a1a4 Ha TeMy MPOIIECCHI I CBOMCTBA
TEPMOJUHAMUKHU CMECH UJCAJIbHBIX I'a30B

Iloozomoeka pacuemusix 3a0anuii;
BrImoHNTS [OMAaIIHEe 3a1aHIe, PacCUUTATh
LMKJI UealIbHOro Ta3a
H3yuenue mamepuanos 1umepamypHslx
UCHIOYHUKOG:
[1], 20-27; 49-117

[3], 17-30

[4], 8-13

[5], 3-95

[6], 3-220




3 Okceprusi. PeanbHble 49 16 17 - 16 - Camocmosamenvhoe usyuenue
ra3pl. XMMHUUeCcKast meopemuueckozo mamepuana: Visyaenue
TEpPMOJMHAMHKA JUTEPaTypHI 10 TEME paszena
3.1 Okceprust 6 2 2 - 2 - Ilodzomoexa K KOHmMPOIbHOU padome:
3.2 BostHoit map 35 10 13 - 12 - Pemmenue 3amad o TeMe TEPMOJIMHAMUIECKUX
3.3 BraxHsIii BO31yX 3 1 1 - 1 - CBOICTB U TPOIICCCOB, CBA3aHHBIX C pa60q1/IM
3.4 OCHOBBI XHMHYECKOH 5 3 1 - 1 - TEJIOM - BOJIa U BOASIHOM Tap, IIOCTPOCHUE
TEPMOTMHAMUKH. mapamMeTpoB B auarpammax: h-s, T-s, p-v.
Tperwii 3aK0H H3yuenue mamepuanog 1umepamypHbix
TEPMOAUHAMUKHA UCMO4YHUKOB.
[1], 128-155; 170-215; 302-308; 457-487
[3], 66-72, 39-65
[6], 3-220
Ok3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 0.5 44 335
HToro 3a cemecTp 144.0 32 32 0.5 775
4 Tedenne ra3oB 1 24 6 6 - 12 - CamocmoamensbHoe usyuenue
JKHUJKOCTEH. meopemuyueckozo mamepuana: Vzyaenne
4.1 Tedenne ra3oB 1 24 6 6 - 12 - JUTEpATypsl IO TEME pa3jena
JKUJIKOCTEH Iloozomosxa K KOHmMPOIbHOIUL pabome:
Pemenne 3aga4 mo TeMe HCTEUCHUS JKUJIKOCTEH
W ra30B U3 COIell, BEIOOP THIIA COILIA,
nocrpoeHue nporecca B h-s u T-s auarpammax
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 267-293; 445-457
[5], 3-95
[6], 3-220
5 TepMomuHaMu4eckme 60 14 14 - 32 - Iloozomoeka pacuemusix 3a0anuii:
LUKJIB TTAPOTYPOUHHBIX BrimonHuTh OManiHee 3ajaHne, pacCunTaTh
YCTaHOBOK LIUKJI TApOTYPONHHOM yCTaHOBKH NIPH
5.1 CxeMsl 50 12 12 - 26 - 3aJaHHBIX HayaJlbHBIX IapaMeTpax, napaMmeTpax
apoTypOMHHBIX IIPOMEXKYTOYHOTO MeperpeBa, pacCcuuTaTh
YCTaHOBOK OaJyaHCBI pereHepaTHBHBIX Mojorpesarenei. 1o
5.2 uxnst aromusix [ITY 10 2 2 - 6 - pe3ynbTaTaM pacueTa MOCTPOUTh B MaciiTabe

uukin B T-s quarpamme

Iloozomoeka K KOoHmpobHOU pabome:
Pemenue 3aa4 1o TeMe IUKJIIBI
NapoTypOMHHBIX YCTAHOBOK,




TeTI0(UKAIMOHHBIE [TUKJIBI, [IMKJIA aTOMHBIX
IITY. [ocrpoenue nukna I[ITY B h-s u T-s
JuarpaMmax

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VIsyaenue
JUTEPATypBI IO TEME Pa3jena

Hzyuenue mamepuanog 1umepamypHsix
UCMOYUHUKOG:

[1], 347-380, 388-391

[3], 73-110
[4], 14-32
[6], 3-220
6 I'azoBble 1 40 12 - 12 16 Camocmoamensnoe uzyuenue
naporasoBble meopemuuecko20 mamepuana: N3yuenue
TEpPMOJMHAMHUYECKHE JUTEPATypHI 10 TEME paszesa
ITUKJIBL. Ilo020mogKa K KOHmMpPONbLHOU padome:
6.1 | Cxarue razos, ra3oBble 28 8 - 8 12 N3zy4yenne marepuanos o paszaeny ['azoBble u
TEpMOIMHAMUYCCKUE [apora3oBble TEPMOJHHAMHYCCKUE LIUKIIBL.
IMKJIBl ¥ [TUKJIBI Pemenue 3a1a4 1o TeMaM ra30TypOUHHBIX,
Napora3oBBIX Napora3oBBIX YCTAHOBOK, JIBUraTeNer
YCTaHOBOK BHYTPEHHETO CrOpaHMs, XOJIOAUIbHBIX
6.2 OobparHbie 12 4 - 4 4 YCTaHOBOK, TETUIOHACOCHBIX YCTaHOBOK
TepMOJIMHAMUYECKUE H3yuenue mamepuanog iumepamypHyix
LUKJIBI UCHOYHUKOG:
[1], 256-267, 309 - 347, 380-388, 414-429, 438-
440
[2],1-31
[3], 111-133
[5], 3-95
[6], 3-220
[7], 4-44
7 JlaGopaTopHsIit 20 - 16 - 4 Camocmoamensroe usyuenue
NPaKTUKYM meopemuueckozo mamepuana: VIsyaenue
7.1 | JlaGoparopHbie pabOTHI 20 - 16 - 4 JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery

"JIaGopaTopHBIit TpaKTHKYM"

IHoozomogka Kk mexyuiemy KOHmMponio:
[ToxroToBka 0TYETOB 1O TAOOPATOPHBIM
pabotam. IToBTOpeHHe MaTepuana 1o paszueiy
"JIabopaTopHBIi TpaKTHKYM"




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9M BBITIOJTHEHUS Tab0paTOpHO# paboTEHI, a
TaK e U3y4UTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "JlabopaTopHbIil MpakTHKyM"
MaTepHary
H3yuenue mamepuanos numepamypHsix
UCIOYHUKOB:

[1], 20-27; 44-48; 125-127; 170-202; 215-220;

267-293; 445-446

[5], 3-95
[6], 3-220
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 32 16 32 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5
HUTOro 324.0 - 64 16 64 4 - 1.0 175.0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBH1yanpHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIUM 110 pa3jienam
mucuuruinHel; CP — camocrosrtenbHas padorta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beeoenue. [lepgbiii 3aK0H MepMOOUHAMUKY

1.1. OcHOBHBIE TOHATUS TEPMOJIUHAMUKH.

TexHuueckass TepMOJUMHAMUKA KaK TEOPETUYECKas OCHOBAa TEIIOdHEpreTuku. OCHOBHBIC
MOHATUS TEPMOJAMHAMUKH. TepMoauHaMUyecKas CHUCTEMa M OKpyxkaromas cpena. DyHKIUHA
cocTossHUST W (YHKIUU TIporiecca. YpaBHEHHE COCTOSHHS. PaBHOBECHBIE M HEPaBHOBECHBIC
COCTOSIHHSI ¥ TIPOIIECCHI..

1.2. IlepBblii 3aKOH TEPMOJUHAMUKHI

[lepBblii 3aKOH TEPMOJIMHAMUKU KaK 3aKOH COXpPAaHEHUS U IMpeBpalleHus sHepruu. Temnaora u
pabota - gopmbl nepenaun sHepruu. PaboTa pacumpeHus U TexHudeckas pabora. BHyTpeHHss
SHEPrusl U SHTAIBINA. AHAIUTUYECKOE BBIPaKEHUE MEPBOrO 3aKOHA. YpaBHEHHUE IMEPBOr0 3aKOHA
TEPMOJMHAMMKHU JUIsl HEPABHOBECHBIX IIPOLIECCOB. YPAaBHEHHUE MEPBOTO 3aKOHA TEPMOJIMHAMUKU
JUISL  CTAllMOHApPHOTO OJHOMEPHOr0 TOTOKa. TepMOAMHAMHYECKHE CBOWCTBA M IPOLECCHI
WJealbHOTO ras3a. YpaBHeHHe cocTtosHus Kiamneiipona - MenneneeBa. Kamopuueckue cBOiCTBa
UJeaNnbHOro ra3a. MOoJIeKyJIIpHO-KMHETUYECKass TEeOpUs TEIUIOEMKOCTH Ta30B. 3aBHUCHUMOCTb
TEIUIOEMKOCTH HUJEAJIbHOTO raza OoT TeMrepaTypbl. BHYTpEHHss 3HEpIrUsl U HTAJIbIUS UJI€ATbHOIO
ra3a. Tabmuipl TepMOIMHAMUYECKUX CBOMCTB MI€aIbHBIX ra3oB. OCHOBHBIE MPOIIECCHI UCATbHBIX
ra3oB. [lonuTponHble NpoIecchl U UX aHAJIU3..

2. Cmecu 2az06. Bmopoii 3axon mepmoouHamuxku

2.1. CmecH uneabHBIX Ta30B
[MTousate o cmecsax. Cmecu unmeainbHbIX Ta3oB. CrocoObl 3aJaHUsA cocTaBa cMecu. Pacuer
TEPMOJMHAMHYECKHUX CBOMCTB MCATHHBIX T'a30B [0 CBOMCTBAM KOMITOHCHTOB..

2.2. Bropoii 3aK0H TEpMOAMHAMHUKHI

OOpatumble 1 HeoOpaTumble Mpouecchl. OCHOBHbIE MPUYMHBI HEOOPATHMOCTH IPOLECCOB.
@OopMyIUPOBKH BTOPOrO 3aKOHAa TEPMOJMHAMUKHM U CBS3b MEXAY HUMH. TepMoaMHaMHUYyeCcKue
nukiel. Tepmudeckuil k03hPUIMEHT MOJE3HOTO NEHCTBUS IMKJIA TEIUIoBOro asuratensd. L{uki
Kapro u ero KIIJI. Jloka3aTenbCcTBO CyIIECTBOBAHUSA SHTPONHU. PacueT M3MEHEHWs SHTPONNU
U/IeaIbHOTO Ta3a ¢ noMolubto Tadbuui. T,s-auarpamma u ee cBoiicta. TepmMoguHAMUYECKHE LIUKIIBI
B T,s-nmuarpamme. Bo3pacrtanue 3HTPONINN U30JIMPOBAHHON CUCTEMBl. AHAJIMTUYECKOE BBIPAKEHUE
BTOPOTO 3aKOHa TepMOAMHAMMKH. CTaTHUCTUYECKUH CMBICI BTOPOrO 3aKOHA TEPMOJMHAMUKH.
OHTponuss M TEPMOJMHAMHUYECKAs  BEPOSATHOCTb  COCTOSIHMS. ~ OHTPONMMHBIA ~ METOJ
TEPMOJIMHAMUYECKOTO aHAJIN3a. .

3. 3KC€D2M}1. Peanvnvie cazvi. Xumuueckas mepmoduHamuKa

3.1. Okceprus

[lonsiTue sKcepruu. DKCeprusi HEMOJBMKHOIO Teja, MOTOKA BellecTBa M TeIoThl. [loTepu
skceprun. @opmyna ['tom -Cromona. Dxceprernueckuii KIIJ[. Xapaktepuctuueckue (yHKIIHH.
Xumuueckuit noreHman. OcHoBHbIe MU depeHInaibHbIe YpaBHEHHUS] TEPMOTUHAMUKHY. .

3.2. BoasHoii nap
TepMoaMHAMUYECKHE CBONCTBA pealbHBIX Tra3zoB. p,V-muarpamma. @®a3oBoe paBHOBECHE.
®dazoBas p,T-guarpamma. IlpaBmno ¢a3z I'mb66ca. Ypapaenue Kiameiipona-Knaysuyca. dakrop
C)KMMaeMOCTH U Z,p - quarpamma. Bona v BoasHOM map. Y neabHbId 00beM, SHTAIBINS U SHTPOIHUS
BOJIBI, BJIQXKHOTO, CyXOr0 HACBIIEHHOTO W Tmeperperoro mnapa. CBepxkpuTHdeckas o00JacTb
cocrosiHus mapa. T,s- u h,s - quarpammsel BoAsiHOro napa. PacueT mporeccoB A BOASHOTO Mapa.
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VYpaBHenue Ban-pep-Baanbca u ero ananus. BupuanbHOE ypaBHEHHE COCTOSHHS JJIL YMEPEHHO
ckaTeix TazoB.llomobue TepMOAMHAMHUYECKHX CBOWCTB BEIIECTB. YpPaBHEHHE Iporiecca
npoccenupoBanus. [Ipeacrasienue npouecca IpocceTupoBaHms BOASHOTO napa B h,s - auarpamme.
HuddepennmanbHoe ypaBHeHHE aauadbaTHOro apoccenb-dddekra. Temmeparypa HWHBEPCHUHU.
KpuBas unBepcuu, nposiBjieHHUE €€ B Pa3InyHbIX TEPMOJUHAMUYECKUX TUarpaMmax..

3.3. Biaxxnsliii BO311yx
CBolicTBa BJIAXXHOTO BO3[yXa, TOYKA POCHI, BJIATOCOACPXKAHHUE, BIAKHOCTh a0OCOIIOTHAS W
OTHOCHTEJIbHAS, SHTAIbINsA, h,d— nuarpamma BiIaXHOTO BO3/yXa, IPOIIECCH BO BIAKHOM BO3JIyXE..

3.4. OCHOBBI XUMHUYECKON TEPMOJUHAMUKHU. TpeTnii 3aK0H TEPMOIMHAMHUKH

TennoBoii a3ddexT peakuu. 3akoH ['ecca u ero ciaeactBusi. COOTHOIICHUE MEXKY H30XOPHBIM
1 n300apHBIM 3 (deKTaMu peakiuu. 3aBUCHMOCTh TEILIOBOTO () (eKTa peakiuu OT TeMIIepaTyphl.
YcioBus XMMHUECKOTO paBHOBecusi. KoHcTaHTa paBHOBecHs peakiui. Buibl KOHCTaHT paBHOBECHUS
peakuuu. 3aBUCUMOCTh KOHCTaHThl PABHOBECHS pEaKLUU OT TEMIIEpaTypbl. 3aBUCUMOCTH BbIX0/a
MPOJYKTOB PEAKIIMU OT TEMIIePaTyphl, AaBJICHUS U MPUCYTCTBUS UHEPTHBIX razoB. O0IIKe ycIoBus
TEPMOJMHAMHYECKOr0 paBHOBeCHs. DOPMYIUPOBKM U aHAJIUTHUUECKOE BBIPAXKEHUE TPETHErO
3akoHa TepMoanHaMmuku. ['unoresa [Tnanka. AGcomotHas sHTponus. CleACTBUS TPETHEr0 3aKOHA
TEPMOJUHAMUKHU. .

4. Teuenue 2a306 u H#cUOKOCHEN.

4.1. Teuenue razoB U KUJKOCTEH

VYpaBHeHue | 3akoHa TEpMOJMHAMUKH Ul OOpaTUMOIoO aJuabaTHOro MOTOKAa HEC)KHUMaeMOM
xuakoctu (ypaBHeHue bepHysuin). YpaBHeHuEe Hepa3pblBHOCTH IOTOKa. [lapameTpbl momHOro
a711abaTHYecKoro TOPMOXKEHHUS NIOTOKA. Y paBHEHHE MeXaHW4YecKoi sHepruu. CKOpOCTh UCTEUEHUS
U3 Cy)XHBawlIlerocs coruia. MakcuMaibHBIH PacXoll W KpPUTUYECKas CKOPOCTb. 3aBUCUMOCTH
CKOPOCTH M pacxoja ras3a 4epe3 COIUIO OT OTHOLIEHHS KOHEYHOI'O M HadaiabHOro aasieHuil. Comio
JlaBans. Wcrteuenue ¢ yuerom HeoOpatumoctu. Koadduiuments ckopoctu u pacxona. [Ipoduns
coruta. 3akoH oOpalleHus BO3AeHCTBUI. YpaBHEeHHe mpoliecca apoccenupoBanus. [Ipencrasnenue
mpoiiecca JApOoCCeTupoOBaHus BOASHOrO mapa B h,s - muarpamme. uddepenunanbHoe ypaBHEHHE
angunabatHoro apoccenb-apdexra. Temnepatypa unBepcun. Kpupas nHBepcuu, NMposiBICHHUE €€ B
Pa3IUYHBIX TEPMOJUHAMUUYECKUX JAUarpaMMax..

J. TeDMOOMHClMMIleCKue YUKTIbL l’laDOl’l’lVD6uHHblx YCmMarHo60K

5.1. CxeMbl TapoTypOMHHBIX YCTAaHOBOK

[TpuninuanbHas cxema napoTypOuHOil yctaHoBku. Ilukn B p,v- u T,s- auarpammax.
Tepmuueckuit KIIJ[ nukna. BivsHue Ha4ambHBIX U KOHEYHBIX ITAPAMETPOB Mapa Ha TEPMUYECKUN
KIIJ nuxmna. HeoGpaTtumoe pacuiipenue napa B TypOMHE U cxaTue Bojabl B Hacoce. Lluki u cxema
napoTypOMHHON YCTaHOBKH C MPOMEKYTOUHBIM neperpeBoM napa. Lukn B T,s- u h,s- tuarpammax.
KIIJ[ uukna. PerenepaTuBHBIN NOJIOTPEB MUTATENBHOM BOJbl. CXeMa pereHepaTUBHOIO MOJOTPEBA
¢ orOopom napa. Tepmuueckuit KI1/I, 3aBucuMocCTb €ro oT uncia nojgorpesaresieii u TeMneparypbl
NUTATENbHOM BOJBL. TermnoduKanroHHbIe MKl MapOTypOUHHBIX YCTaHOBOK. KpUTepuu oLeHKH
3¢ (HEKTUBHOCTH LIMKJIOB, CXEMBI C TPOTUBOAABIEHUEM U ¢ OTOOPOM Mapa U3 TypOUHBI..

5.2. lukael aroMubIX TITY
[{MKIBI aTOMHBIX CTAaHLMA C BOJSHBIM TEIUIOHOCUTENEeM. [IpuHIMNUanbpHas cxema aTOMHOMN
aneKTpocTaHuu ¢ peakropoM BBOP. Ilukn HacklieHHOro mapa ¢ NpoOMeXYTOUYHOM cemapaluen.
[Mukn ¢ cenapanueii u neperpesom napa. Hukn [ITY ADC ¢ peakropom PEMK. Huxn IITY ADC ¢
PEaKTOPOM Ha OBICTPHIX HEUTPOHAX..
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6. L az06vie u napoeazosvle mepmoOUHAMULECKUE YUKTDL.

6.1. CxaTtue ra3oB, ra3oBble TEPMOJIUHAMUYECKUE UKIIBI U LIUKJIbI [1APOTra30BbIX YCTAHOBOK

Pabora oxnaxxnaemoro ogHocTyneH4aToro kommpeccopa. OtBoanmas termiora. Kommpeccop ¢
BpEeIHBIM 00beMOM. MHOrocTyneHuarsiii komnpeccop. OnTuManbHOe pacipeesieHue JaBlIeHUs 110
crynensiMm. HeoOpatumoe agmabaTHOe cxaTwe B Kommpeccope. IlpuHiunuanpHas cxema M LUKI
ra3orypOunnoii ycranoBku (I'TY) ¢ moaBogoM TEMIOTHI MPU TOCTOSTHHOM  JaBJICHHHU.
Tepmuueckuid KIIJ[ wmneansHoro mukia ['TY. [leiictBurtensHbid nukn u ero KIIJ. BnusHue
HeoOpatuMocTH TmporieccoB cxatuss u pacmupenus Ha KIIJI mwkma I'TY. Perenepanus,
MHOTOCTYIIEHYaTOE C)KaTWe M CTYNEHYAThli TOABOJ Telja B Ta30TYpOMHHON yCTaHOBKE.
Kom0OunupoBaHHble IUKIBL. TepMOauHAMUYECKHE IUKIBI mapora3oBbix ycTaHoBoK (I1I'Y), Tumsl
'Y, cxema III'Y ¢ xormom-yrunmuzaropom u 1mkia B T,s- aumarpamme. CteneHbp OMHApPHOCTH
nukia. KITJ[ 6unapuoctu nukina. TepMoauHamMHuecKue UKIIBI JBUTATEICi BHYTPEHHETO CrOpaHus
C TOABOJOM TEIUIOTHI TPU IOCTOSHHOM OOBEME, MOCTOSIHHOM JaBJICHHHW U CO CMEIIAaHHBIM
noaBoaoM TernoThl. M3oOpaxkenue mwkiaoB JBC B p,V- m T,s- nmarpammax, OCHOBHBIC
xapakrepuctuku ¥ KIIJ nuxioB. CpaBHenue tepmuueckux KIIJ[ stux mukmnos. MuaukaTopHbie
JyarpaMma, JaBJI€HUE U MOIIHOCTb..

6.2. ObpaTHbIe TEPMOIUHAMUYECKUE IUKITBI

O6parseiii muka Kapuo. XoJoAWJIBHBIA W OTOMMUTENBbHBIA Kod(pduimentol. CxemMa W LUK
BO3JIYIITHOM XOJIOAUILHOM YCTaHOBKH, XOJIOTUABHBIH KOA(PUITUEHT H
XOJIOIOMPOU3BOAUTENHHOCTh. CXeMa U LUK MapOKOMIIPECCHOHHON XOJIOJAMIBHOM YCTaHOBKH.
XOJIOMMITBHBINA KOA((OUIIMEHT U MOIIHOCTH MPUBO/A, XJIaIaTCHTHI XOJIOJMIBHBIX YCTaHOBOK. Cxema
MapOKOMIIPECCHOHHOIO TEIIOBOTO0 Hacoca, UK B T,S- quarpaMMe, OTONMUTENIbHBIN KOAP(UIIMEHT
Y MOIIIHOCTb MPUBOJIA..

7. JlabopamopHwill nDaKmuKym

7.1. JJaGoparopHbie pabOThI

N30xopHOe HarpeBaHue BOJBI M BOJAsHOro mnapa. MccriemoBaHue mporecca aauadaTHOTO
WUCTEYEHUs] BOJSHOrO Tmapa (BO3Ayxa) 4Yepe3 Cyxupawmieecs comio. OmnpejeneHue
TEPMOJIMHAMMUYECKUX CBOMCTB BO3AyXa Hpu aTMochepHOM JaBiieHUH. L{MKiabl mapoTypOMHHBIX
ycranoBok (IITVY).Bausaue napamerpoB Ha sHepreTudeckyro 3¢ dextuBHocTh nukia [1TY.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. AnnaOaTHBIN ¥ TOTUTPOIHBINA IPOLECCH UAECATBHOTO ra3a;
2. KontponbHast padota Nel «TepMoanHaMuyeckre mpoIecchl HaeaabHOTo ra3ay;
3. TepmoiMHaMHYECKHE CBOMCTBA CMECel Ta3o0B;
4. KontponbHas padora Ne2 «TepMoanHaMHUeCKUe CBONCTBA CMECEi Tra3oBy;
5. Bropoii 3ak0H TepMOIMHAMUKU. DHTPOIUS;
6. DKceprusi TepMOJIMHAMUYECKIX CUCTEM (ITOCTOSIHHAS U IIEpEMEHHAas TeMIieparypa
MCTOYHUKA TETUIOTHI);
7. TepMoaMHAMUYECKHUE TIPOIIECCHI C BOJSHBIM MapoM (M300apHBIi);
8. TepmoanHaMHUuecKre CBOMCTBA BOJIBI M BOJSTHOTO TIapa, TAOJIHIIBI CBOMCTB BOJISTHOTO Tapa;
9. TepMoAMHAMUYECKHUE TPOIIECCHI C BOASHBIM MapoM (M30TEPMHUYECKHIA);
10. Uneanbusiii ra3. TepMoaAMHAMHYECKHUE CBOMCTBA HICATBHBIX ra30B. M30TepMUYECKHid,
M300apHBIA, U30XOPHBIN MPOIIECCHl HICATHHOTO ra3a;
11. TepmoauHaMu4ecKue MPOIECChl C BOASHBIM apoM (M30XOPHBI);
12. TepmoauHAMUYECKHE MTPOLIECCHI C BOASHBIM MapoM (aanadaTHBIN U309HTPOIHBIN);
13. Uctedyenue ra3oB ¥ BOASHOIO Mapa U3 CY>KUBAIOIIUXCS COIEIT;
14. Dxceprus TEPMOAMHAMHUYECKUX CHCTEM (IKCEPTHsl HETMOABUKHON CUCTEMBI M SKCEPTHUS
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MOTOKA);

15. [TapameTpsl COCTOSAHUS TEPMOJMHAMUYECKOU CUCTEMBI. [IepBbIi 3aKOH TEPMOJUHAMUKHI
JUTSl HEMOJIBMXKHOM CHCTEMBI M IIOTOKA BEILIECTBA,

16. McTeyenue ra3oB 1 BOASIHOTO napa u3 conen Jlapais;

17. TepMomHAMHYECKHE MTPOLECCHI C BOJSHBIM MapoM (aguabaTHOE IPOCCENMPOBaHUE).;
18. TepmoauHaMHUUYECKHE LIUKJIIbI TAPOKOMIIPECCUOHHBIX XOJIOAUIBHBIX MAallIUH U TEIUIOBBIX
HAacOCOB;

19. KonTtponbHas padora Ne4 «creueHne naeanbHbIX Ta30B U BOASHOTO Tapa U3 COIem;,
20. TepMonuHAMHYECKHE HUKJIIBI TAPOTYPOUHHBIX YCTaHOBOK;

21. TepmouHaMu4ecKe UKIIBI TAPOTYPOMHHBIX YCTAHOBOK C MTPOMEKYTOUHBIM
IIEpErpeBOM Hapa;

22. TepMOIMHAMHYECKHUE ITUKJIIBI TAPOTYPOMHHBIX YCTAHOBOK C pEereHEepaIueii;

23. TepMoMHAMUYECKHE IUKIIBI TAPOTYPOMHHBIX YCTAHOBOK ATOMHBIX JICKTPOCTAHIIHIA,
24. TepMOJIMHAMHYECKHE OCHOBBI TETUIO(DHKAIINY;

25. KontposnpHas padota Ne5 «Pacuer nMKIIOB MapoTypOMHHBIX YCTaHOBOKY;

26. TepMoMHaMHUUYECKHE MPOLECCHI CKATUS ra30B B MOPIIHEBBIX U POTALIMOHHBIX
KOMIIpECCopax;

27. TepmouHAMUYECKHE IUKIIBI Ta30TYPOUHHBIX YCTAaHOBOK;

28. TepMoIMHAMUYECKHE IIUKJIIBI IBUTATEICH BHYTPEHHETO CTOPAHMS;

29. TepmoMHAMUYECKHUE IIMKIIBI Ta30BBIX XOJOMIBHBIX MAIINH (BO3IYLIHbIEC XOJIO0UIbHBIE
YCTaHOBKH);

30. KontponwHas pabora «TepmoauHaMu4ecKue HUKIIbI Ta30TYpOUHHBIX YCTaHOBOK,
JIBUTATEJICH BHYTPEHHETO CTOPAHMS M XOJIOUIBHBIX MAITUH;

31. KontponbHas pabora Ne3 «TepmoauHaMuuecKre CBOMCTBA U MPOLIECCHI BOJSHOTO Mapay;
32. WcTevenue ra3oB v BOASHOTO Mapa U3 CY)KUBAIOIIMUXCS COMEN NMPU HATUYUH TPEHUS.

3.4. Tembl 1a60paTOPHBIX PadoT

1. 3oxopHOe HarpeBaHUe BOJBI U BOASHOTO Mapa;

2. OmnpenesyicHre TEPMOIMHAMIYECKUX CBOMCTB BO3IyXa MPU aTMOCc(hepHOM JIaBJICHHH,
3. Onpenenenre n300apHOM TEIIIOEMKOCTH U TEPMOAMHAMUYECKUX CBOWCTB BO3/yXa.;
4. UccnenoBanue mporiecca ainadaTHOTO UCTEYCHUS BOASHOTO Tapa (Bo3/ayxa) yepe3
CYXXHBAIOILEeCs! COILIO.

3.5 KoncyabTanuu

NoabkowhE

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

OO6cy>xaeHne MaTepuaioB MO pa3ieny
OO6cyxaeHre MaTepralioB 1o pa3aeity
OO6cyxaeHne MaTepuasoB Mo pa3iety
OOcykaeHne MaTepuaioB IO pa3ieny
OO6cyxaeHne MaTepuasoB MO pa3ieiy
OOcykaeHne MaTepuaoB IO pa3ieny
O6cyxaeHue MarepuaioB o keiicam paszzaena "JlabopaTopHblii mpakTUKyM"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep paznena

OI_ICHOLIHOC CpEACTBO

Kopbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUINHE
WHJIUKAaTOPOB cooTBeTcTBUU C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]12]3[4]5]6]7
3HaTh:
0COOEHHOCTH U METO/IbI pacyera Konrponsnas padora/MicTreuenne naeanbHbIX Ta30B U
TEPMOJUHAMHUYECKHUX IIPOLECCOB U LIUKJIOB BOJSIHOTO I1apa U3 COIE
TEIUIODHEPIreTUYECKUX, XOJIOAWIbHBIX U N-50mk-3 +
TEIIOCUJIOBBIX YCTAHOBOK, IIOKA3aTENIN UX
3¢ (HEeKTHBHOCTH
0 TEPMHUYECKUX U KAJIOPUUYECKUX CBOMCTBAX KonrpomnsHas pabora/TepmoguHaMuyeckue
BELIECTB, METO/1aX MOJIYYEHHs] HHPOPMALH O N-50mk-3 + CBOMCTBA U MPOLIECCHI BOJASHOIO I1apa
HUX
OCHOBHBI€ [TOHATHS U TEPMUHBI B 00J1aCTU KonrponsHas pabora/TepmoguHaMudeckue
TEXHUYECKON TEePMOAMHAMUKY, UX (PU3HUECKUil V5013 + CBOICTBA U MIPOLIECCHI UIECATBHOTO rasa
CMBICJI; METOAMKH pacyeTa TEPMOAMHAMUYECKUX
ITPOLIECCOB HJICAIBHOTO U PEaIbHOIO ra3a
pacdeT TepMOAMHAMUYECKUX CBOMCTB U KonTponbhas padota/Tepmonnnamuyeckue
MIPOIIECCOB UCANTbHOTO T'a3a, OCHOBHbIE 3aKOHBl | UI-20mK-4 + CBOICTBA U MTPOLIECCHI CMECEN ra30B
TEPMOJUHAMUKHU.
YMmerh:
9KCIIEPUMEHTAJIbHO ONPEIEIIATh TectupoBaHue/3aueT 1o pe3yabTaTaM BBIITOJHEHUS U
TEPMOJMHAMHYECKHE XapaKTEPUCTUKU N-50mk-3 + + | 3aIKThI 1a00PATOPHBIX paboT
ITPOLIECCOB PEAJIBHOTO I'a30B
onpenensaTh pabouyne mapaMmeTpbl TEXHUUECKOTO Kontponbnas pabota/PacyeT nukioB
000pyI0BaHUs, AaHAIM3UPOBATH BIUSHUE UX V201114 + NapoTypOMHHBIX YCTAHOBOK
M3MEHEHHUs Ha MoKa3aTesu 3eKTUBHOCTH '
TEIJIOTEXHUYECKHUX YCTAHOBOK U CUCTEM.
paccuuTHIBaTh MPOU3BOJILHBIC PacuetHo-rpaduueckas pabora/Pacuer nukia Ha
TEePMOIMHAMHYECKUE LIUKJIIbI uaeanbHoro raza u | MJ1-2onk-4 + UiealbHO-Ta30BOM paboYeM BEIleCTBE

OLIEHMBATh UX () (PEKTUBHOCTE;
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pPacCYUTHIBATh TEPMOJUHAMUYECKHUE ITPOLECCHI
U IIMKJIBI TPeoOpa3oBaHus SJHEPTUH,

KonTponbhas pabora/Pacuer mporeccoB cxaTus B

KOMITPECCOpPaXx, IUKJIOB Ta30TYpOMHHBIX YCTAHOBOK,

UCIOJIb3YEMbIE B TEIUIOCUIIOBBIX, XONOAWIbHBIX | M/I-2ormk-4 JBUTATENel BHYTPEHHETO CrOPaHUs, XOJIOAUIbHBIX

U TEIJIOHACOCHBIX YCTAHOBKAX, ITOKA3aTENH UX MAaIIMH U TEIUIOHACOCHBIX YCTaHOBOK

3¢ peKTUBHOCTH;

paccYUTHIBATh TEPMOJUHAMUYECKHAE LIUKIIBI Pacuerno-rpaduueckas padbora/Pacuer muxmna I[1TY ¢
IITY u onteHuBath Ux 3pHEKTUBHOCTH N/-20mk-4 MIPOMEKYTOUHBIM MIEPETPEBOM T1apa U JBYMsI

PEreHCPAaTUBHBIMU TOAOI'PEBATCIIAMUA
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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 peanuzanuu: 3anmra 3aaaHus
1. Pacyer nukiia Ha ueaIbHO-Ta30BOM paboueM BemiecTBe (PacueTHo-rpadudeckas padbota)

Dopma peanuzaruu: [lncbemennas padota
1. TepMoarHAMHUYECKHE CBOMCTBA U TIpoIecchl BoastHOTO napa (KonTponkHas padora)
2. TepMoarHaAMHUYECKHE CBOMCTBA U Ipolecchl uaeanbHoro raza (Konrponsnas padora)
3. TepMoarHAMUYECKUE CBOWCTBA U MpoIlecchl cMmeceii ra3oB (KonTpoipHas paboTa)

4 cemecTp

Popma peanusaruu: 3aniuTa 3a1aHus
1. 3ader no pe3ynbTaTaM BBIIOJIHEHUS U 3aLUThI JabopaTopHbIX padot (TectupoBanue)
2. Pacyer nukia IITY ¢ npoMexyTOUHBIM [IEPErPEBOM I1apa U JBYMsI pereHepaTUBHBIMU
noaorpearensiMu (PacuerHo-rpadudeckas padota)

Popma peanmzanuu: IlnceMenHas pabora
1. UcredyeHue uealibHBIX ra30B U BOJAsIHOTO Napa u3 comnel (KonTponeHas padota)
2. Pacyer mpolieccoB ckaTusi B KOMIIPECCOPax, LIMKIIOB Ta30TypOMHHBIX YCTAHOBOK,
JIBUTATENICH BHYTPEHHETO CrOpaHusl, XOJOJMIIbHBIX MAIIMH U TEIUIOHACOCHBIX YCTAHOBOK
(KontponpHas pabota)
3. Pacuer nukioB mapotypOuHHBIX ycTaHOBOK (KoHTponbHas paboTa)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp Ne3)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamIbHO-PEUTHHIOBOM CHCTEME IJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.

Ixzamen (Cemecmp Ned)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MDOW» Ha oCHOBaHWYU CEMECTPOBOM U aTTECTAIIMOHHON COCTABJISIFOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3IAHNUS

1. Kupwimun B.A. , CerueB B.B. , eiinanun A.E. - "Texuuueckas TepMoguHaMuka’,
W3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (496 c.)
http://e.lanbook.com/books/element.php?pll_id=72305;

15



2. OxotuH, B. C. Tabnuiibl TEpMOIMHAMHYECKUX CBOUCTB ()PEOHOB U APYTUX XJIAJAr€HTOB :
Metoanueckoe mocodbue mo kypcam "Tepmonnnamuka" u "TeopeTuuecKkre OCHOBHI TETUIOTEXHUKA"
no HanpasieHnusM "Temnosnepreruka”, "Duepromammaoctpoenue” u "Texauueckas gusuka" / B.
C. OxotuH, A. A. AnekcanapoB, Mock. suepr. ua-1 (MOU TY) . — M. : U3n-Bo MOU, 2001 . — 31
c.;

3. Anekcannpos, A. A. TepMoauHaMHUeCKHe OCHOBBI LIMKJIOB TEIIOAHEPTE€TUYECKUX YCTAHOBOK :
yueOHoe mocooue it By30B 1o Hampasiernio 650800 "Temnosnepreruka" / A. A. AJeKCaHAPOB .
— M. : U3g-Bo MOU, 2004 . — 158 c. - ISBN 5-7046-1094-3 .;

4. JlxxypaeBa, E. B. PacuerHble 3ajanus Jjis1 CaMOCTOSATEIbHBIX 3aHATUH IO TEPMOJAMHAMUKE U
TEXHUUYECKOH TepMOJIMHAMUKE : yueOHOe nocobue 1o HanpasieHusM "TemnosnepreTuka u
TeroTexHuka", "IHepromamuHoctpoerue" u "Snepnas snepreruka u temnodusuxa” / E. B.
IxypaeBa, B. C. Oxotun, B. ®. Ytenkos, Hau. uccnen. yu-t "MOU" . — M. : U3a-8o MOMU, 2015 .
—76 c. - ISBN 978-5-7046-1616-0 .

http://elib.mpei.ru/elib/view.php?id=7263;

5. Anekcannpos, A. A. Tabauipl TEPMOJMHAMUYECKUX CBOIMCTB ra30B. Pa3gatounslii MaTepuan :
yueOHO-MeToIndYeckoe mocobue mno kypcam "Tepmoaunamuka”, "Texnudeckas TepMoguHaMuKa”
o HarpasyieHusM ""TermosHepreTuka u Terorexuuka” u ap. / A. A. Anekcanapos, K. A. Opros,
Hau. uccnen. yu-t "MOHN" . — M. : U3n-8o MOMU, 2016 . — 96 c.
http://elib.mpei.ru/elib/view.php?id=8144;

6. Anekcannpos, A. A. Terodusnueckue cBoiicTBa pabo4Ynx BEUIECTB TEIJIOIHEPTEeTUKY :
cnpaBoyHuK / A. A. Anekcannpos, K. A. Opnos, B. ®@. OukoB . — 2-e u3f., nepepad. u gom . — M. :
Usnarensckuii nom MBU, 2017 . — 226 c¢. - ISBN 978-5-383-01073-0 .;

7. OxotuH, B. C. O6parHbie TepMOIUHAMUYECKHIE [TUKIIBI XOJIOIMIBHBIX U TETNIOHACOCHBIX
YCTaHOBOK : yuebHoe nmocobue mo kypcam "Tepmoannamuka" u "TexHuueckas TepMOAUMHAMUKA" TIO
HanpapieHusM "TerutosHepreTrka u TerioTexauka', "SnepHas sHepreTuka u Teriopusnka’,
"Oueprerudeckoe MamurHoctpoenue" / B. C. OxoruHn, E. B. Jlxxypaesa, JI. A. XKunskos, Har.
uccnen. yu-t "MON" (HUY"MOBN") . — M. : Uzn-Bo MBOU, 2018 . — 64 c. - ISBN 978-5-7046-
2070-9.

http://elib.mpei.ru/elib/view.php?id=10451.

5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHHe:
1. Office / Poccuiickuil makeT 0(pUCHBIX IPOrpamm;

2. Buneoxondepennuu (Maitng, Coepmxas, BK u np);

3. SmathStudio;

4. TBT Shell;
5. DneKTpOHHAas YHIMKIIONEANS SHEPTETHKU.

5.3 UntepHeT-pecypchl, BKiIWYas npodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
ClIpaBO4YHbI€¢ CUCTEMBbI:

1. 9BC Jlaub - https://e.lanbook.com/

. Hayunasi syiekTponnas 6udauoreka - https://elibrary.ru/

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

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

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

. DuekrtponHasi oudamoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

. ITopTan oTkpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1UThI PD -
https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

~NOoO Ok, WN
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10. Ba3a oTKpBITHIX JaHHBIX MHHUCTEPCTBA IKOHOMHYECKOr0 pa3Butus P -
http://www.economy.gov.ru
11. Ba3a oTKpbITHIX AaHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
12. DyekTpoHHast oTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

13. Uudopmanunonno-cnpapounas cucrema «Kogexe/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HAaHMeHOBaHMe
VY4eOHble aynuTopun K-120, MamnHHbII cepBep, KOHIUIMOHEP
JUISL TIPOBEJICHUS 3a;1 BI]

JICKIIMOHHBIX 3aHATHN U
TEKYIIETO KOHTPOJIA

VY4eOHble aynuTopun

C-209, YuebHas

napTa co CKaMbei, CTOJI TPEroIaBaTesis, CTYI,

JUIS IPOBEICHUS ayJIuTOpus JI0OCKa MEJIoBast
MPAKTUYECKUX 3aHITUH, K-120, MammHHbIH cepBep, KOHAUIUOHEP
KP u KII 3an UBI]
VYuebHbie ayauTopun B-205, Yuebnas pabouee MeCTo COTPYIHUKA, CTOJ
JUIS IPOBEICHUS naboparopust npernoaaBarens, CTo, mKad AJi1 JOKYMEHTOB,
1ab0paTOPHBIX 3aHATUI TEXHUYECKOMN mikad IS OJIeXKIbI, KOMITBIOTEPHAS CETh C
TEPMOJMHAMUKHU BbIX0ZI0M B IHTEpHET, KOMITbIOTED

IIEPCOHAIIbHBIN, MHBEHTAPh
CIeLMaTU3UPOBAHHBIN, CTEH 1a00paTOPHBIi,
y4eOHO-HaTIAHOE 1T0Co0He

Y4eOHble ayIUuTOpUN

K-120, MammHHbBIH

cepBep, KOHIUIIUOHEP

JUISL IPOBEICHUSA 3ai1 MBI
IIPOMEKYTOUHOU
aTTeCTaluu
ITomemenus s T-512, KoMIBIOTEPHBIN | CTOJ, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM B
CaMOCTOSITEIIBHON KJ1acc WNHTepHeT, MyJIbTUMEINHHBINA IPOEKTOP,
paboThI JKpaH, JO0CKa MapKepHasi, KOMIIBIOTED

MePCOHAIbHbBIN

ITomentenus mis
KOHCYJIbTUPOBAHUS

B-209/1, ITomemenne
y4eOHo-
BCIIOMOTaTEJILHOTO
nepconana kad. "TOT"

pabouee MeCTO COTPYAHHUKA, CTOJ, CTYJI, IKad
JUISL JOKYMEHTOB, 1IKa( ISl OAEKIbI,
KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIBIOTED
NIEPCOHAJIbHBII, TPUHTEP

ITomemenus s
XpaHEeHHS
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

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

Kpecio pabouee, pabodyee MECTO COTPYIHUKA,
CTOJ, CTYII, MKad AT JOKYMEHTOB, MIKad AJs
XpaHCHUA NHBCHTAps, KOMIILIOTECpHAs CETh C
BBIXOZIOM B MIHTEpHET, T0CKa MapKepHas,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTED
MIePCOHANBHBIN, MPUHTEP, KOHAUIIHUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuueckas TCpMOINHAMHUKA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

TepmoauHaMUYeCcKHe CBOWCTBA M MTPOIECcChl nieanbHoro raza (KontponbHas padoTa)
TepMoanHaMuueckue cBOMCTBA U Ipouecchl cmecei razoB (KontponbHas pabora)
Pacuer nukia Ha ujeanpbHO-Ta30BOM pabodem BeriecTBe (PacueTHo-rpaduyeckas padbora)
TepmoauHaMu4ecKkne CBOWCTBA U Mporiecchl BoasHoro napa (KonrponbHas pabota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimnbl KM: L 2 3 4
paszena AT AER Henens 4 7 12 16
KM:
1 Brenenue. [1epBbliil 3aKOH TEPMOJUHAMUKA
11 OcHOBHBIE IOHATHS TEPMOAUHAMUKH. +
1.2 IlepBblil 3aKOH TEPMOAVMHAMUKH +
2 Cwmecu razos. Bropoii 3akoH TepMOAMHAMUKH
2.1 CMmecu ueanbHbIX Ta30B +
2.2 Bropoii 3akoH TepMOAMHAMUKH + +
3 Okxceprus. PeanpHble ra3zpl. XuMudeckas
TEPMOJMHAMUKA
3.1 Okceprus +
3.2 BonsHoit nap +
3.3 Brnaxnslil Bo3ayx +
34 OCHOBBI XMUMHYECKON TEpPMOANHAMUKH. TpeTHil 3aKOH +
] TEPMOJUHAMUKHU
Bec KM, %: | 30 20 15 35

4 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JIMCIUILIHHE:

KM-5
KM-6
KM-7

Hcreuenune naeabHBIX Ta30B U BOASHOTO mapa u3 comnen (KoratponsHas padota)
Pacuer nuxiioB mapotypOunHbIX ycraHOBOK (KoHTponbHas pabota)

Pacuer nukia [TV ¢ npoMexyTOYHBIM NEPErpeBOM Napa U JABYMsI PET€HEPaTUBHBIMU
nojorpesatensiMu (PacuetHo-rpadudeckas pabora)
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KM-8 Pacder nporieccoB cxxaTHsl B KOMIIPECCopax, IUKIOB ra30TypOUHHBIX YCTaHOBOK, IBUTATEINEH
BHYTPEHHETO CTOPAHHUS, XOJOAWIBHBIX MAIlIUH U TEINIOHACOCHBIX ycTaHOBOK (KoHTpObHAsS
pabora)

KM-9 3ager mo pe3ynbTaTam BBIIOJHEHHSI U 3aIIUTHI JabopaTopHbIX padot (TectupoBaHue)

Bua npoMexkyTouyHoil aTTecTauMu — JK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimnel KM: S 6 ! 8 J
pasiena AT et Henens 4 | 9 |12 ] 15 | 16
KM:
1 Teuenue ra3zoB U KUIKOCTEU.
1.1 Tedenue razoB U KUJIKOCTEN +
5 TepMoMHAMUYECKUE TIUKITBI TAPOTYPOUHHBIX
YCTaHOBOK
2.1 CxeMbl apoTypOMHHBIX YCTAaHOBOK + + +
2.2 Huxst atomasix [ITY +
3 ["a3oBble U Mapora3oBble TEPMOJMHAMHYECKHE
ITUKJTBL.
31 CikaTtue razoB, ra30BbIe TEPMOJIUHAMUYECKHE IUKIIBI +
' Y IIUKJIBI TAPOTa30BhIX YCTAHOBOK
3.2 OOparHbIC TEPMOIUHAMHYECKUE ITUKITBI +
4 JlaGopaTOpHBIi MPAKTUKYM
4.1 JlaGopaTopHble paboThI +

Bec KM, %: | 25 25 10 20 20
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