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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBaHune o6pa3oBaTebHOI mporpaMMel: TepMmosinepHbie peakTopbl M I1a3MeHHbIE YCTAHOBKH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

TEPMOJANHAMUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 5;
6 cemecTp - 5;
Bcero - 10

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

Jexknun

5 cemectp - 32 yaca;
6 cemectp - 28 yaca;
Bcero - 60 yacos

IIpakTnyeckue 3aHATHSA

5 cemectp - 48 yaca;
6 cemecTtp - 28 yaca;
Bcero - 76 yaca

JladopaTopHbie padoThI

6 cemecTp - 14 yacos;

Kouncynbranuu

5 cemecTp - 2 yaca;
6 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocrosiTesibHasi padoTa

5 cemecTp - 97,5 yaca;
6 cemectp - 107,5 yacos;
Bcero - 205,0 yaco

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KonTposabHnas padora
JlomamHee 3aganue
TecTupoBanue

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
IK3aMeH

5 cemectp - 0,5 uaca;
6 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Eroposa H.B.
[IpenomaBaTelib Waenmagmatop ___H0d5093C1-YegorovaNatv-98b5bhd H.B. Eroposa
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TIO/AITUCH)
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PykoBogurenn
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CseneHva o snagensuye L3N M3K

Bnapeney

Nenos A.B.
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(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Nenos A.B.

Waentuduratop

R72c90f41-DedovAV-d71cc7f4

(pacmudpoBka
MIOJITIHUCH)

A.B. Jlenos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHusn

JUCHMUINJINHBI .

SABIIACTCA

U3y4eHUe

3aKOHOB TEPMOAUMHAMHUKHU n

TCPMOANHAMHWYCCKUX MCTOJOB aHalin3a, IPpUMCHHUTCIBbHO K CUCTCMaM II€peaaiun U TpaHC(l)OpMaL[I/II/I TCII-
JIOTBI HA aTOMHBIX 3JICKTPOCTAHIUAX, TCINIOCUTIOBBIX, XOJIOANJIBHBIX U TCIINIOHACOCHBIX YCTAaHOBKAX.

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOCHHE OCHOBHBIX 3aKOHOB TCPMOAMHAMUKH U METOJ0B UX IPUMCHCHUA [JIA aHalIu3a U
pacucTa 1mpoueccoB, UCIOJb3YCMbIX B XOJOAUJIBHBIX, TCIINIOHACOCHBIX U APYIUX TCIIJIOTCXHUYCCKUX

YCTaHOBKaXx;

- IpuoOpeTeHne 3HAHUH M HABBIKOB, TIO3BOJISIIOIIUX PACCUUTHIBATH TEPMOJUHAMUYECKHE
IPOLIECCHI PAa3HOOOPa3HBIX TEIUIOOHEPTeTHUECKUX U TEIUIOTEXHUYECKUX YCTaHOBOK;

- o0yueHre MeToAaM TePMOIMHAMUYECKOT'O aHAIN3a [Tl OLICHKH 3P (PEKTHBHOCTH
TEPMOAMHAMHYECKUX MPOLIECCOB M IIHKJIOB TETJIOCHIOBBIX, XOJIOIMIBHBIX M TETNIOHACOCHBIX YCTAaHOBOK.

®opmupyembie y 00ydaronierocsi KOMneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 JlemoHcTpupyer
MOHUMaHNE OCHOBHBIX
CIoco0O0B MOJTyYeHUs,
npeoOpa3oBaHusl,
TpaHCIOpTa U
WCIIOJIb30BAHUS TEIJIOTHI B
TEIUIOTEXHUYECKUX
YCTaHOBKAX U CUCTEMaX

N-1nk-2 demoHcTpupyet
MMOHMMAaHHUE OCHOB
TEPMOJIMHAMHKH, OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKH U
HNPUMEHSET UX IS PACcYeTOB
TEPMOJUHAMHYCCKHX
MPOIIECCOB, ITUKJIOB U HX
roKa3areyeun

3HATH:
- OCHOBHBIE 3aKOHBI TEPMOAVNHAMUKH U
YCIJIOBHS UX IPUMEHEHHS,

- C1I0cOOBI ONpe/IeIeHUs] CBOUCTB U
METO/BI pacyeTa TEPMOJIUHAMUYECKUX
IIPOLIECCOB PEAJIBHOTO I'a3a;

- METO/Ibl pacyeTa o0paTUMBbIX U
HEOOpaTUMBIX IIPOLIECCOB B IOTOKE
UJCAIHOTO U PEAIBHOTO I'a3a;

- METOJBI pacyeTa TEPMOJUHAMUYECKHUX
CBOMCTB U IPOLIECCOB MJICAIBHOIO ra3a.

YMETB:
- pacCYUTBIBATh TEPMOJUHAMUYECKHE

LUKJIBI TAPOTYpOUHHBIX, FA30TYPOUHHBIX,
XOJIOMJIBHBIX U TEIUIOHACOCHBIX
YCTaHOBOK;

- CaMOCTOSATENBHO aHAJIN3UPOBATh
TEPMOJMHAMHYECKHE MTPOLIECCHI U IIUKJIBL,
METOJIbl X pacdyeTa U NPUMEHATh UX JUIsS
peleHns TOCTaBJICHHOM 3a1a4u;

- paccUnTHIBaTh TEPMOJMHAMUYECKHE
mukie! [TV,

- paccUuTHIBaTh IPOU3BOJILHBIE
TEPMOJUHAMHYECKHE [IUKIIBI HI€AIbHOTO
ras3a u OLUeHHUBaTh UX F3PPEKTUBHOCTD;

- OKCIIEPUMEHTAIILHO ONPEIEINATh
TEPMOJUHAMHYECKHE XapaKTEPUCTUKU
MPOLIECCOB UJICANBHOIO T'a3a, BIAYKHOIO
BO3/1yXa, BOJbI U BOJSIHOTO Mapa.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodeccCHOHaIbHOW 00pa3oBaTenbHON MporpaMmme
Tepmosinepuble peakTopsl W Iuta3MeHHble ycTaHoBku (manmee — OIIOII), nampaBieHuss MOATOTOBKHU
14.03.01 Snmepnas »HepreTMka W TeIIOpU3HWKA, YPOBEHb OOpa3oBaHHUsA: BBICIIEE OOpa3oBaHUE -
OaxanaBpuar.

TpeOoBanus K BXOAHBIM 3HAHUSAM U YMECHUSM:

- 3HaTh pazaen Marematuku «/{uddepeHnansHoe 1 UHTErpaTbHOE HCUUCICHHE)

- 3HaTh pazaen Ouszuku (obmeit) «MonekyisipHas GU3HKa»

- ymeTh audhepeHInpoBaTh U UHTETPUPOBATh PyHKIMH, pemath AuddepeHnnanbupie ypaBHEHUS

- YMETb UCTIOJIb30BATh MOJICKYISIPHO-KMHETHUECKYIO TEOPHIO ISl pacyeTa KaJIOPHUECKUX CBOMCTB
U/ICTBHOTO ra3a

Pe3ynbpTaThl 00y4eHus, MoJIydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
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 OCHOBHBIE 3aKOHBI 52 5 12 - 18 - - - - - 22 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
TEPMOJIMHAMUKH U IToBTOpeHne MaTepuaa 1o pasaeiny
obuue "OCHOBHBIC 3aKOHBI TCPMOJIUHAMUKH U OOIIHE
3aKOHOMEPHOCTH 3aKOHOMEpPHOCTH" ISl YCHENTHON cllauu
11 OcCHOBHEIE 13 3 - 4 - - - - - 6 - JK3aMeHa
OTIpesieNeHus U Ilo0z0mo6Ka K KOHMPOILHOU padome:
TEPMUHBI [ToBTOpeHne MaTepHuana 1mo pa3uaey
1.2 [lepBeIit 3ak0H 13 3 - 4 - - - - - 6 - "OCHOBHBIC 3aKOHBI TSPMOJIWHAMUKH U 001IITIEC
TEPMOAMHAMUKHI 3aKOHOMEPHOCTH" HEOOXOIUMO ISl YCHEIITHOTO
1.3 BT0p0171 3aK0H 14 3 - 6 - - - - - 5 - HaIMCaHUus KOHTpOJILHoﬁ pa60TLI.
TEPMOJUHAMUKH Ilod20moeka pacuemnvix 3a0anui:
14 JuddepernnansHere 12 3 - 4 - - - - - 5 - IloBropeHne MaTepuaa 1o pasaeiy
ypaBHEHHS "OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKH U 00IIIHe
TEPMOAUHAMUKHA SaKOHOMepHOCTI/I" HeO6XOZ[I/IMO JJISA
BBITTOJIHEHHS PACYETHBIX 3a1aHUH B 5-M U 6-M
CeMeCTpax M yCIEIHON CIauM SK3aMEHOB.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], cTp. 7-25, 78-104
[3], cTp. 9-15, 28-69, 81-99, 111-121, 125-140
2 IIponeccel naeanbHOro 46 8 - 14 - - - - - 24 - Ilod20mo6Ka K KOHmMPOILHOU padome:
rasa IToBTopenue maTepuana no pasaeny "IIponeccst
2.1 3aKOHBI U YpPaBHEHHUS 36 6 - 10 - - - - - 20 - UIeaNIbHOTO ra3a" HeoOX0ANMO ISl yCHENTHOTO
U/ICILHOTO Trasa HalMCcaHusi KOHTPOJILHOM paboTHI.
2.2 CMmecu ra3oB 10 2 - 4 - - - - - 4 - Iloozomoexa domawnezo 3adanua:

[MoaroroBka JoMaIlHero 3a/1aHus HAIIPpaBIeHa
Ha OTpabOTKy yMEHUI pemeHus
npo¢eccHOHANIBHBIX 3a/1a4. JloManHee 3a1aHue
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BBIIa€TCA CTYACHTaM 110 U3YYEHHOMY B pasjene
"IIpotiecchl uaeanbHOTO ra3a’ MaTepuaty.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4IHUTh JUTEPATYpPy U pa3oOpaTh IPHUMEpEI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTopenne maTepuana mo pasneny "[Iporeccsr
ueaIbHOro ra3a'" Ajis yCHeurHo caauu
JK3aMeHa

H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKO8:

[1], cTp. 5-11
[2], ctp. 26-34, 45-77
[3], cTp. 15-27, 215-222, 225-236

3 CBoiicTBa U IPOLIECCHI 46 12 16 - 18 - Ilo020mo6Ka K KOHMPOILHOU padome:
peanbHOro rasa [HoBTOpenune marepuana no pasaeny "CpoicTBa
3.1 TepMomuHaMu4eckre 16 4 6 - 6 - U TIPOLIECCHI PEAIbHOTO Tra3a" Ui yCIEMIHOro
CBOHCTBa peaabHOTO HalMCaHUs KOHTPOJILHOH paboThI
rasa Ilo0z0mogKa K meKyuiemy KOHmpoJio:
3.2 TepmoanHaMUUECKHEe 15 4 5 - 6 - [ToBTOpenune marepuana no pasaeny "CpoiicTsa
MIPOLIECCHI PEaTbHOTO U MPOLIECCHI peabHOTO Ta3a" AJsl yCHenHoi
rasa. c/1auu SK3aMeHa
3.3 Tepmuueckue 15 4 5 - 6 - H3yuenue mamepuanog 1umepamypHbix
YpaBHEHHSI COCTOSHUS UCIMOYHUKOG:
peaNbHOTO Ta3a. [2], cTp. 133-152
[3], cTp. 141-152, 168-169, 177-183, 187-189,
197-198, 207-211, 215-223
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 48 05 64 335
Hroro 3a cemecTp 180.0 32 48 0.5 97.5
4 Ipouecce! B moToxe 26 4 8 - 10 - Ilodz0mogka K KOHmMPONLHOU padome:
BELIECTBA IToBTopenue maTepuana no pasaeny "IIponeccst
4.1 Pacuer comn 14 2 4 - 4 - B ITIOTOKE BelecTBa" /ISl YCTICIIHOTO
4.2 IIponeccer B 6 1 2 - 3 - HaIHCaHUs KOHTPOJIBHON pabOTHI
mnddyzope Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
4.3 JpoccemnpoBanue 6 1 2 - 3 - IToBTOpenne maTepuaina mo pasaeny "IIporeccsr

B ITOTOKE BelecTBa" /Il YCIEITHOM Caun
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9K3aMeHa
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEOOXOANMO TPEIBAPUTEILHO U3YUHUTh TEMY U
3a[auH BBITIOJTHEHUS TaO0paTOpHOi paboTHI, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "IIpomeccs B mOTOKE BemecTsa"
Marepuany.

H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:

[2], cTp. 164-205
[3], cTp. 236-245, 256- 266, 267-294

TepmoanHnamuueckue
LUKITBI TAPOTYPOUHHBIX
YCTaHOBOK

62.0

10

4.0

10

38

5.1

ITapoTypOunHBIE
YCTaHOBKH

11

5.2

[IpomexxyTouHbII
TIeperpeB mapa B
mukiaax IITY ua
TIeperpeToM nape

8.5

0.5

5.3

Perenepanus B mukiax
Ty

8.5

0.5

5.4

Cenapauus napa B
nukiaax IITY na
HAaCBIIICHHOM Mape

26

22

5.5

TennodukarmoHHbIE
uukiel [ITY (tmxist
I[ITY-TOL)

Ilo020mo6Ka K KOHMPOILHOU padome:
IToBTOpEeHue MaTepuana no pasaeny
"TepMoIMHAMUYECKHE [IUKIIBI MApOTYPOHMHHBIX
YCTaHOBOK" IUIA yCIICITHOTO HATIMCAHUS
KOHTPOJBHOI paboTHI

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAaITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pereHus
nmpodeccuoHANBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pasjelie
"TepMOIUHAMUYECKHE [IUKIIBI TApOTYPOHMHHBIX
YCTaHOBOK" MaTepuany. J[omogHUTensHO
CTYJIEHTY HEOOXOITUMO U3YUUTh JIUTEPATYPY H
pazoOpaTh IpUMeEpPHI BHIMIOJTHEHUS MOI00HBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
MIPOBOUTCS IO TIPEACTABICHHBIM TICEMEHHBIM
paboTtam.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpEHUEe MaTepuala no pasaeny
"TepMoMHaMIYECKHE IIUKIIBI TAPOTYPOHMHHBIX
YCTaHOBOK" JIJISl YCIIENTHOM C/Iayy 9K3aMeHa
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK )K€ U3YYUTh BOTIPOCH BAPHAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "TepMoauHAMUYECKUE IIUKIIBI
apoTypOMHHBIX YCTAHOBOK' MaTepualy.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], cTp. 11-33
[2], cTp. 230-249
[3], ctp. 347-358, 372- 379, 388-390

6 TepmonuHaMu4eckre 32.0 4.0 14 Ilo0z0mo6Ka K KOHMPOILHOU padome:
IUKJIBI TA30TyPONHHBIX IToBTOpEHNE MaTepuana Mo pasaety
U IIapOra30BbIX "TepMoIMHAMUYECKHE [IUKIIBI MApOTYPOHMHHBIX
YCTaHOBOK YCTAHOBOK" JUIs YCIEIIHOTO HalMCaHHe
6.1 uka mpocTtoit 8 1 3 KOHTPOJIBbHOI paboThI
ra3oTypOMHHOM Ilo020mogKa K meKyuiemy KOHmMpoio:
YCTaHOBKH IToBTOpEHHEe MaTepuaa Mo pasaety
6.2 L{ukn ra3otypOUHHON 55 0.5 3 "TepMoMHaMHYECKHE LIUKIIBI Fa30TYPOMHHBIX
YCTaHOBKH C 1 T1apOTa30BbIX YCTAaHOBOK'" IS YCTICIITHOM
pereHeparmeit C/1a4n SK3aMeHa
6.3 TemnodpukamoHHbINA 55 0.5 3 H3yuenue mamepuanos numepamypnoix
IIVKJI Ta30TypOMHHON UCMOYHUKOB:
YCTaHOBKH [2], CTp. 212-223, 251-253
6.4 TepmonnHaMuaecKuit 7 1 3 [3], ctp. 319-327, 328-331, 383-386
IIMKJT 1ApOTa30BOH
YCTaHOBKH C KOTJIOM-
YTHIH3aTOPOM
6.5 TepMomuHaMu4eckme 6 1 2
IUKJIBI ABUTATEIIeH
BHYTPEHHETO CrOpaHusl
7 OO0parHble 24 2 12 Ilo0z0mogKka K KOHMPOILHOU padome:
TEPMOANHAMHUYECKHE IToBTOpenune maTepuaina no pasaeny "OOpaTHbIe
LUKJIB XOJIOAMIBHBIX U TEPMOJIMHAMUYECKHE [UKIIbI XOJOAMIbHBIX U
TEIJIOHACOCHBIX TEIUIOHACOCHBIX YCTaHOBOK'' JIJIs YCIICIITHOTO
YCTaHOBOK HaNMcaHue KOHTPOIbHOM paboThl
7.1 O6patHbie 12 1 6 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
TEepMOJMHAMUYECKHE [ToBTOpenue marepuana no paszaeny "OOpaTHble
IIMKJIBI XOJIOAMIBHBIX TEPMOJIMHAMUYECKHUE [IUKIIBI XOJIOAMIBHBIX 1
YCTaHOBOK TEIUIOHACOCHBIX YCTAHOBOK" JJIS yCIICIITHOM
7.2 TepMmonuHaMuueckue 12 1 6 CIa4yy SK3aMeHa

IMMKJIBI TCIIJIOHACOCHBIX

H3yuenue mamepuanos numepamypHslx
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YCTaHOBOK UCMOUYHUKO06.
[2], cTp. 267-268, 273-274
[3], ctp. 414-417, 422-427, 438-440
OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 28 14.0 28 0.5 74 335
Hroro 3a cemecTp 180.0 28 14.0 28 2 - 0.5 107.5
HUTOro 360.0 - 60 14.0 76 4 - 1.0 205.0

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble 3aK0Hbl MePMOOUHAMUKY U 0OUUe 3aKOHOMEPHOCU

1.1. OcHOBHBIE ONIPEACIICHUS U TEPMHUHBI
OcHoBHBIE TEPMUHBI U onpesienieHus. DyHKIUU COCTOSHUS U (PYHKIIUU TTpoIecca.

1.2. IlepBblii 3aKOH TEPMOAMHAMUKHU

[TpuHIMIT YKBUBAJICHTHOCTH, (DOPMYIHPOBKHA M YPaBHEHHS MEPBOTO 3aKOHA TEPMOJWHAMUKH.
PabGora pacmupeHusi, BHYTPEHHSISI JHEPrusi, OHHTAJBIUS, TEIUIOEMKOCTh. llepBbIil 3aKoH
TEPMOJMHAMUKHN JIJIi TIOTOKA BEIIECTBA, YpaBHEHUE HEPa3pBIBHOCTH, TEXHHUYECKas padora,
SHTAJIBIIHA.

1.3. Bropoii 3aK0H TepMOAMHAMHUKHI

DopMyTUPOBKH BTOPOrO 3aKOHA TepMoauHaMuKu. OOpaTuMble U HEOOpaTHMBbIE TMPOIIECCHI,
npuunHbel HeoOpatumocTH. Lukn Kapno, reopembl KapHo. DHTponus, aHATMTUYECKOE BBIpAXKEHUE
BTOPOT0 3aKOHA TEPMOAMHAMUKH 71 OOPATUMBIX U HEOOPATHUMBIX MPOIIECCOB, PACYET IHTPOIIHH.
OHTpONUs  M30JIMPOBAHHOM  CHUCTEMBI, OSHTPONUS M TEPMOAMHAMUYECKAS  BEPOSITHOCTb.
DKCepreTuYecKuil aHajau3 TEPMOJMHAMUYECKHX CHUCTEM,3KCEPrusl TEIUIOThl M IOTOKA BEIIECTBA,
ypaBHenue ['toun — Ctononsl, sxcepreruueckuii KIT/I.

1.4. TuddepennuansHbie ypaBHEHUS TEPMOAMHAMUKHI

Xapakrepuctudeckue (yHKIUU, ypaBHeHUsT MakcBemna. [{uddepeHnuanbHble COOTHOMICHHS
MEXy KAIOPUYECKUMU U TEPMUYECKHUMH (DYHKIHMSIMH COCTOSHUS, OCOOCHHOCTH YpaBHEHHUH IUIs
CHUCTEM C IEPEMEHHOM MaCCOM.

2. HDOLteCC’bl U0eanbro20 2a3a

2.1. 3aKkoHBI U ypaBHEHHS HI€aIbHOIO ra3a

OCHOBHBIE TMPOLECCHl HAEANBHOTO Ta3a, COOTHOIIEHUS MapaMeTpoB, TeIUIoTa M paboTa
IIPOLIECCOB, pacyeT JUIsl ra3oB C IMOCTOSHHOM TEIUIOEMKOCTBIO M JUIsl Ta30B C TEMIOEMKOCTBIO,
3aBHCALIEd OT Temmeparypbl. Ternota M TexHudeckas paboTa B MOTOKe rasza. M3oOpaxeHue
MPOLECCOB B p,v- U T,s- TnarpaMmmax.

2.2. CMmecH razoB
Crioco0Obl 3aaHusi CMECH, NaplHalibHbIe JaBlieHus U 00bEéMbl. 3akoHbl JlambToHa U Awmara.
TepMoanHaMHUECKHE CBOMCTBA CMECH MIEANBHOTO rasa.

3. Cesoticmea u npoyeccsl peajlbHoco 2asda

3.1. TepmoarHAMHUYECKHE CBOMCTBA PEAIBHOTO Ta3a

TepMoanHaMuyecKkue CBOICTBA peajbHOro raza, CBOMCTBA BJIAKHOTO Mapa, JUHUU (ha30BbIX
Nepexo70B B TePMOAMHAMHUYECKUX auarpammax (p,v-, p,T-, T,s- u h,s-). Kputnueckas touka,
HaJKpUTHYECKass 00JacTh mapameTpoB coctossHus. dDa3oBwie epexo/sl, ypaBHeHue Kianeitpona —
Knaysunyca, npasuiio ¢a3 ['ubd6ca.

3.2. TepMOAMHAMUYECKHE MPOLIECCHI PEATTBHOTO Ta3a.
Temnota u pabora mporeccoB. Temnora u TEXHUYECKas paboTa B MOTOKE PEallbHOTO rasa.
N300pakeHune mpoIieccoB B TEPMOIMHAMUYECKUX THarpaMMax.

3.3. TepMuueckre ypaBHEHUS COCTOSIHUS PEaIbHOIO rasa.
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VYpaBHenue  Ban-nep-Baanbca.  BupuanbHOe — ypaBHEHHME — COCTOSIHHS,  BHUPHUAJIbHBIC
koa(durmentsl. [Togodue TepMoIMHAMHYECKHUX CBOMCTB BEIIECTB, Z, P- IUarpamMma..

4. Ilpoyeccuvl 6 nomoke sewecmsa

4.1. Pacuer comn

[TapameTrpsl TopmoxeHnus. [Ipoiiecchl B comiax, pacyeT CKOpPOCTH M pacxoja rasa H Imapa,
KO3 PHUITMEHTHI CKOPOCTH U pacxojia, n300pakeHHe MPOIecCcoB B h,s- U p,v- quarpaMMax, BIUSHHE
Tperus. Kpusnuc TeueHusi, KpUTHYECKUE MapaMeTphbl MOTOKA, CKOPOCTh 3BYKa. 3aKOH OOparieHus
BO3JICUCTBUS, TEOMETPUUECKOE W TEIUIOBOE BO3JCHCTBHE HA TMOTOK. TpH cllydas WUCTECUCHUS U3
CY’KH-BaIOUIETo coruia, coruio JlaBas.

4.2. IIpoueccel B muddysope
[Tponeccer B nuddysope, BIusHUE TPEHUSI.

4.3. JIpoccenupoBaHue
OcHoBHOE ypaBHEHHE aauabaTHOro apoccenupoBanus, dpdekr Jxoyns-TomcoHa, Kpubas
uHBepcun. M3o0paxeHue mnpoiiecca apoccenupoBanus B h,s- u T,s- tuarpammax.

J. TeDMOOMHCZMul{€CKM€ UUKIIbL I’ZCZDOmVD6uHHblx YCmaroB60K

5.1. [TapoTypOuHHBIE YyCTAaHOBKU

[MpuntunuansHas cxema napoTypOuHHON yctaHoBku (IITY) m nmkn Penkuna. YaenbHas
paboTa, moABeICHHAS U OTBE/ICHHAs TEIUI0Ta, TepMudeckuii U BHyTpeHHuit KII1/l mukna, MOmHOCTb
[ITY, uzobpaxenne 1mukiaoB B T,s- u h, s- muarpammax. BnmsiHuMe HavaabHBIX M KOHEYHBIX
napametpoB napa Ha KIIJ[ nukia Penkuna.

5.2. [IpomexyTtounblii neperpes napa B uukiaax [ITY Ha neperperom nape
[TpunnnuansHas cxema v nuki B T,s- quarpamme, npoueccsl B h, s- nuarpamme. KITJ nuxiia.
[Mukn B T,s- quarpamme npu pl Oosbliem, yem pKp.

5.3. Perenepanus B nuknax I[ITY

O606mennbi uksn Kaprno u ero KIIJ. Ilpunnunuanbaas cxema u mukia [ITY ¢ onHum
pEreHEPAaTUBHBIM IOJOTPEBATENIEM CMEIIMBAIOIIETO THUIA; cXxemMa M LUKl B T,s- nuarpamme,
ynenbHas pabora u KII/] nmukna. OntumanbHas TeMieparypa MUTaTEIbHON BOJbI. 3aBUCUMOCTh
KII/I uukia ot Temreparypsl MIUTAaTEIbHON BOJIBI U yKcia nogorpeBareneil. OCOOEHHOCTb CXEMBI C
IIOI0rPEBATENSIMU [TOBEPXHOCTHOTO THIIA.

5.4. Cenapanus napa B nukiax [ITY Ha HacelieHHOM nape

[IpuniunuaneHas cxema u mukia [ITY ¢ oZHMM NPOMEKYTOYHBIM cemapaTopoM mapa.
Wnmoctpanuu B T,s- u B h, s- nuarpammax, ynenbHas padora u KIIJ| nukna. [IpuHnumuansHas
cxema u mukia ADC c cenaparopoM— mnaponeperpeBarenem (CIII). [IpunnunuaneHas cxema u
mukn B T,s- auarpamme, mpouecchl B h, s- auarpamme, yzaenbHas pabota u KIIJ[ mukona.
OcoOenHoctu cxemsl ¢ 1ByxcrynenyaTsiM CIIII.

5.5. Tennopukammonusie kbl [ITY (uukisr [ITY-TOLI)

Kputepun sdpdextuBnoctu IITY-TOL: xo3dpduurieHT ucrnonb3oBaHus TEIIIOTH (TOIINBA),
OTONMUTENbHBIN Kodpument, skcepreruueckuiit KILJI. IlpuHuunuansueie cxeMbl U UKIb B T,s-
muarpamme g TOL ¢ typOunoit Tuna P (Typ6una ¢ mportuBogaBieHueM). [lpuHnunuanbHbe
cxembl ¥ UKkl B T,s- quarpamme mis TOL] ¢ TypOunoit Tuma T (¢ otbopaMu mapa u3 TypOHUHBI)..
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6. Tepmoounamuueckue Yukbl 2a30mVD6uHHle U napoca3oeslx yCmaHoB0K

6.1. Luki mpocToit ra30TypOMHHON YCTaHOBKHU

Hukn mnpocroit razorypounnoit ycranoBku (I'TY): yaenbHas pabora, mNoABEACHHAs W
OTBeJICHHAsI TerioTa, Tepmuueckuii u BHyTpeHHni KIIJ[ mukima, momHocte I'TY, m3o0pakeHue
uukna B T,s- nuarpamme. Bausaue napamerpos rasza Ha KIIJ nukia.

6.2. Lluki ra30TypOMHHON YCTAaHOBKHU C PEreHEepalnei

[Mpuntunuansaas cxema u ukia I'TY ¢ perenepanueit, uzo0paxenue nukia B T,s- quarpamme.
[IpenenpHast pereHeparus, CTeleHb pereHepanuu. YaeapHas paboTa, MOJBEACHHAs U OTBEACHHAs
teriora, BHyrpeHHui KIIJ[ nukna.

6.3. TeruroduKamOHHBIA UK TA30TYPOMHHON YCTAaHOBKHU
Termodukanmonnsii 1ukn [TY (I'TY-TOL), xkoddhduuHeHT WCHONB30BaHUS TEIUIOTHI
(TormuBa) u akceprernueckuii KIT/T..

6.4. TepmoarHAMHUYECKUN LIUKJI TAPOTa30BOM YCTAHOBKU C KOTJIOM-YTHIIN3aTOPOM
Tepmoaunamuyeckuit 1uki mnaporazoBoit ycraHoBku (III'Y) ¢ koTiom-yTumuzatopowm,
n3zobpaxenue uukia B T,s- quarpamme, momHocts [IT'Y, KITJI nukna..

6.5. TepmoarHaMHUECKHE UKIIBI IBUTATENICH BHYTPEHHETO CrOpaHus

[y nBuraresns ¢ moABOIOM TEIUIOTHI IIPH MOCTOSTHHOM oObeMe (11 OtTo). Llukn aBurarens
C TMOABOJOM TEIUIOTHl MpPU TMOCTOSHHOM JnaBieHuu (muka Juzens). Luxn pasurarens c
KOMOMHHMpPOBaHHBIM MOJBOAOM TemiaoThl (uukia Tpunkiepa). CpaBHEHHE HKOHOMUYHOCTH
JBUTATENICl BHYTPEHHETO CrOpaHHUsl.

7. O6pamele mepmodunamu%cxue UUKIJIbl XOJOOUSIbHBIX U MENJOHACOCHDLX YCmaHoB60K

7.1. O6patHble TEPMOIUHAMUYECKHE LIUKIIBI XOJOJMIBHBIX YCTaHOBOK

OOpaTHble TEPMOJMHAMUYECKHE LUKl XOJOIMIbHBIX YCTAHOBOK M HMX XapaKTePUCTUKU:
XOJIOJIONPOU3BOIUTENIFHOCTh W MOIIHOCTh  NPHUBOJA,  XOJNOMWIBHBIA  KO3((UIHMEHT U
skcepreruueckuit KIIJI. OOparsbiii nukn KapHo — 1IMKJI XOJNOAWIBHOW YCTaHOBKHM U €ro
XapakTepucTUkU. [[MKI BO3AYIIHOW XOJNOMWIBHOW YCTaHOBKH, H300paxeHune uukia B T,s-
JarpaMMe, XapakTEepUCTHUKHA IUKIA. [[UKI mapo-KOMIIPECCMOHHOM XOJOAWJIBHOM YCTaHOBKH,
n3o0paxkenne nukina B T,s- auarpaMme, XapakTepucTUKH Lukiaa. CpaBHEHHE BHYTPEHHETO
OXJIAXKJEHUS B IETaHIECPaxX U JPOCCEIX.

7.2. TepMOAMHAMHYECKHE UKJIIBI TEIUIOHACOCHBIX YCTAaHOBOK

TepMoaIMHaMHYECKUE LHKIBI TEIUIOHACOCHBIX YCTAaHOBOK M MX XAapPAaKTEPUCTHUKU: TEIUIOBAs
MOIITHOCTh M MOIIHOCTh MPUBOJA, OTONUTEIbHBIN Kod(pduuuent u skcepreruueckuit KII/.
OOpatHbiii nukyn KapHo — MK TEMIOHACOCHON ycTaHOBKHU. lIpuHIUMNUanbHas cxemMa U LUKI
MIapOKOMIIPECCUOHHBIX TEINIOHACOCHBIX YCTaHOBOK B T,s- nuarpamme, XapakTEepUCTUKH LIUKJIA.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 12.Pacyer TepMOAMHAMUYECKHX IIUKJIOB Ia30TYpPOMHHBIX U MapOra30BbIX YCTAHOBOK;
2. 11.KontponbHas padota Ne5. PacueT TepMoguHaMIUUECKHUX [IUKIOB MapOTypOMHHBIX
YCTaHOBOK;
3. 10.Pacuer TepMOAMHAMUYECKUX IMKJIOB TAPOTYPOUHHBIX YCTaHOBOK;
4. 9.KontponpHas padota Ne4. Pacuer npoiieccoB B Cy>KUBAIOIIUXCs comiax u coruiax Jla-
BaJIs;
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5. 8.IIporuecchl pacimpenus ra3a u napa B Cy>KMBarOIIUXCs COIUIaX U B coriax JlaBans;

6. 7.BrnaxxHblil BO311yX;

7. 2. Kontponbnas padora Nel: Pacuer TepMOAMHAMUYECKUX CBOMCTB OMHAPHOI cMecH
U7ealbHBIX Ta30B.;

8. 5. TepmoarHaMU4YeCKHE CBOMCTBA U MPOLIECCH PEAIbHOTO ra3a — BOJSHOIO Iapa;

9. 4. KonTpoasHas pabora Ne2: Pacuer TepMOIMHAMHYECKUX MPOIIECCOB MICATLHOTO ra3a ¢
Y4€TOM 3aBUCUMOCTH TEIUIOEMKOCTH raza OT TEMIEPaTyphl;

10. 3.IIpoueccel uaeanbHOro ra3a. Pacyer nponeccoB ¢ y4eToM 3aBUCUMOCTH TEILIOEMKOCTH
rasza OT TeMIEepaTyphl;

11. 13.PacueT 00paTHBIX TEPMOAMHAMUYECKUX IIUKJIOB XOJOMIBHBIX U TETNIOHACOCHBIX
YCTaHOBOK;

12. 1.ITapaMeTpbl COCTOSIHMS. 3aKOHBI M YpPaBHEHUS UACAILHOTO raza. TepMouHaMuyecKue
CBOMCTBA CMECH HJICaJIbHEIX I'a30B;

13. 6.KontponpHas padota Ne3. OnpeneneHrne TEpMOIUHAMHUYECKUX CBOMCTB M pacueT Ipo-
1IECCOB BOJBI U BOJSTHOTO Tapa;

14. 14.KoutponpsHas pabota Ne6. Pacuer TepMOAMHAMUYECKUX LIUKIIOB Ta30TypOMHHBIX, I1a-
pOTa30BBIX YCTAHOBOK, XOJIOJUIBHBIX U TEIUIOHACOCHBIX YCTAHOBOK.

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenue n300apHOM TEMIOEMKOCTH M TEPMOJUHAMUYECKIX CBOIMCTB BO3/1yXa;
2. UccnenoBanue nporiecca aquabaTHOTO TEUYSHHUS BO3AyXa B CYKHBAIOIIUXCS COTUIAX;
3. M30x0pHOE HarpeBaHKe BOJIbI U BOJSTHOTO Tapa;
4. UccnenoBaHue MpoIeCCOB BO BIAXKHOM BO3JIyXE.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3anaHupOBaHHBIE PE3YJIbTAThI

Howmep paznena

O1eHOYHOE CPEACTBO

OGYHEHHS 110 THCLATLTHHE Koapl JTUCHUTLITUHEI (B (THI ¥ HAUMEHOBAHUE)
Y1 A WHJIUKAaTOPOB cooTBeTcTBUU C 11.3.1)

(B COOTBETCTBUMU C paszeioM 1) 1]2]3]4]5]6]7
3HaTh:
METOJBI pacueTa TEPMOIUHAMUYECKUX Konrponsnasa padora/Konrpoinsaas padora Ne2 «Pacuer

na-1 +

. -lok-2
CBOMCTB U ITPOLIECCOB MJI€AJILHOTO ra3a TEPMOJIMHAMUYECKUX MPOLECCOB UACAIBHOIO ra3a
METOBI pacueTa 00paTUMBIX Konrponsnas padora/Konrponsnaas padora Ned «Pacuer
HEOOpaTUMBIX MPOLECCOB B IOTOKE ) MIPOLIECCOB B CYKMBAIOIIMXCS coIiax U coriax JlaBams»

0 na-1 + J
UJICAJIbHOTO U PEaJIbHOTO rasza
CHOCOOBI OIpe/ieTICHHs] CBOWCTB U KonTponbnas pabora/KontponbHas pabota Ne3
MeToJbl pacuera TepMoauHaMuyeckux | M/I-1nk-2 + «OrnpeneneHne TepMOIMHAMUYECKUX CBOMCTB U pacyeT
IIPOLIECCOB PEaJIbHOIo Ira3a IIPOLIECCOB BOJIbI M BOJISIHOTO 11apay
OCHOBHBI€ 3aKOHBI TEPMOJAUHAMUKH U KonTponbnas padora/Kontponbnas padora Nel «Pacuer
YCIOBUS UX IPUMEHEHHUS NA-1nk-2 + TEPMOJMHAMHYECKUX CBOMCTB OMHAPHON cMeCH UIEaIbHbIX

ra3oB»
Ymersb:
9KCIIEPUMEHTAJILHO ONPEIEIIATh TectupoBanue/JlabopaTopnas padora Nel-4
TEPMOJMHAMHYECKHE XapaKTEPUCTUKU
[IPOLECCOB UIECAIBHOTO Ia3a, N-1nk-2 + |+
BJIQXKHOT'O BO3/yXa, BOJAbI U BOJITHOTO
napa
paccUUTHIBATh MPOU3BOJIBHBIE Homarmaee 3aganue/Pacuetnoe 3aganue Nel «Pacuer
TEPMOJUHAMUYECKHE LIUKJIBI W1 + IIPOU3BOJIBHOTO TEPMOJUHAMUYECKOTO IIUKJIA, COCTOSLIETO U3
-lok-2
UJeaJIbHOTO Ia3a U OLIEHUBATh UX ISTU PA3JIMYHBIX NPOLIECCOB, COBEPILIAEMBIX UAE€ATbHBIM ra30M
3¢ HEKTUBHOCTD »
paccuuThIBaTh TCPMOJIHMHAMUYCCKHUEC WJI-1 + Kontponbnas pabora/KonTponsHas padora Ne5 "Pacuer
-lok-2

kel [ITY TEPMOJIMHAMHYECKUX IIUKJIOB MAPOTYPOUHHBIX YCTaHOBOK"
CaMOCTOSITEJIbHO AaHAIM3UPOBATh Homamraee 3aganue/Pacuernoe 3amanue Ne2 "Pacuer
TEPMOJMHAMHYECKHE ITPOLIECCH] U N-1nk-2 + TepMoinHamuueckoro 1ukia A9C - nukia napoTypOuHHON
LUKJIbI, METOJIbI X pacyera u YCTaHOBKH Ha HACBIIEHHOM Mape ¢ CenapaTopoM -
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MPUMEHSATD UX JJI PEIICHUS
OCTaBJICHHOH 3a1a4yn

napomneperpeatenem (CIIIT) u nByms pereHepaTUBHBIMU
MO0OTPEBATEIISIMU TUTATEIILHONU BOJIBI"

pPacCYUTHIBATH TEPMOAUHAMUYECKHE
IUKJIBI TAPOTYPOUHHBIX,
ra30TypOUHHBIX, XOJIOAUIBHBIX U
TEIJIOHACOCHBIX YCTAaHOBOK

W-1nk-2

Kontponbnas pabora/KonTpoasHas padora Ne6 "Pacuer
TEPMOJUHAMHUYECKHX ITUKIIOB ra30TypOMHHBIX, TAPOTa30BhIX
YCTaHOBOK, XOJIOIMJIBHBIX M TEIUIOHACOCHBIX YCTAHOBOK"
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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 peanuzaruu: [lncemennas padota
1. Konrponbnas padora Nel «Pacyer TepMoimHaMUYECKIX CBOWCTB OMHAPHON cMecH
uaeanbHbIX Ta30B» (KoHTposbHas paboTa)
2. KonTtponbHas padora No2 «Pacdet TepMOIuHAMHYECKHUX MPOIECCOB UCATLHOTO Ta3ay
(KonTpoawsHas pabora)
3. KonTponbnas pabota Ne3 «Onpenenenrne TepMOAMHAMHYECKAX CBOWCTB U pacyeT
MIPOLIECCOB BOJBI U BoJsIHOTO napay» (KonTponbHas paboTa)
4. Pacuetnoe 3ananue Nel «Pacuer mpon3BOJIBHOTO TEPMOJIUHAMUYECKOIO [IUKJIIA, COCTOSALIETO
U3 [ATU PA3JIMYHBIX MPOILIECCOB, COBEPILIAEMBIX UACATbHBIM ra3oM » ([omainee 3aganue)

6 cemecTp

dopma peanuzanuu: KoMrboTepHOE 3a/1aHKHE
1. JlTabopaTtopHnas padota Nel-4 (TectupoBanue)

®Popma peanuzaruu: [lucemennas pabota
1. KonTponbaas padota Ned4 «Pacder mporeccoB B CYKHBAIOIIMXCS COIUIaX U coruiax JlaBamsn
(KonTpoabpHas pabora)
2. Konrtponbnas padora NeS5 "Pacyer TepMoInHAMHYECKUX [IUKIOB TAPOTYPOUHHBIX
ycranoBoK" (KonTposbHas pabora)
3. KonTponbHas pabota Ne6 "Pacuer TepMOAMHAMHUYECKUX IIUKJIOB ra30TypOUHHBIX,
apora3oBbIX YCTaHOBOK, XOJIOJMWIBHBIX U TEIUIOHACOCHBIX ycTaHOBOK" (KoHTponbHas paboTa)
4. Pacuetnoe 3ananue N2 "Pacuer Tepmonunamudeckoro mukia ADC - nmukia
napoTypOMHHOI YCTaHOBKHM Ha HACHIIIEHHOM Mape ¢ CernapaTopoMm - naporeperpeBareneM
(CIIIT) u nByMst pereHepaTUBHBIMU MTOJIOTpEBATENIIMU NTUTaTENIbHOM Boabl" ([JomaiiHee
3a/IaHUE)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUILIINHBI SBISETCS MPUITIOKEHHEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp NeS)
Ouenka omnpezensiercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.

Ixzamen (Cemecmp Nob)
Ornenka ompezensercss B cooTBETCTBUU ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsSETCS OLIEHKA 3a 6 CCMECTD.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBEICHEI B (DOHIE OIIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. IxxypaeBa, E. B. PacueTHble 3agaHus 1711 CAMOCTOSITEIbHBIX 3aHITUH TTO TEPMOJAUHAMUKE U
TEXHUYECKOH TepMOIMHAMUKE : yueOHOe mocobue 1o HanpasieHusM "TermnosHepreTuka u
TeroTexHuka'", "Iuepromamuuoctpoenue” u "Anepuas snepreruka u termodusuka” / E. B.
Hxypaesa, B. C. Oxotun, B. ®. Yrenkos, Hau. uccnen. yu-tr "MOU" . — M. : U3a-so MOU, 2015 .
—76 c. - ISBN 978-5-7046-1616-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7263,;

2. COOpHHUK 3a/1a4 IO TEXHUYECKOHN TepMOIMHAMHUKE : yuyeOHoe mocoOue Jiy1si By30B 110
HarnpaBieHusM "Termnosnepreruka” u "Texauueckas ¢pusuka" / T. H. Augpuanosa, b. B. J[3ammios,
B. H. 3y6apes, u ap. — 5-e uzn, crep . — M. : U3garensckuii jom MOU, 2006 . — 356 c. - ISBN 5-
903072-29-1

3. Kupuimun B.A. , Cerues B.B. , Helinnnun A.E. - "Texuuueckas TepMoguHaMuka,
W3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (496 c.)
http://e.lanbook.com/books/element.php?pl1_id=72305.

5.2 JInuieH3M0OHHOE ¥ CBOOOTHO PAaCIPOCTPaHsieMoe MPOrpaMMHOe o0ecriedeHue:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;

2. Maitan BuneokoHdpepeHuu;

3. TBT Shell;

4. DneKTpOHHAs SHIMKIIONEUS SHEPTreTUKH.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/

6. DiieKTpoHHBIE pecypchl u3nareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. Kypuaiasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypunaabl American Institute of Physics - https://www.scitation.org/

13. Kypuaiasl American Physical Society - https://journals.aps.org/about

14. Ba3za nanubix n3aareiabcrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. Ba3a nannslii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. XKypnaasl m3nareascTBa Cambridge University Press - https://www.cambridge.org/core
17. ba3za nannbix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuaus Institute of Physics (IOP), Beaukoopuranus - https://iopscience.iop.org/
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21. Kypnaasl HayuHoro obumectBa Optical Society of America (OSA) -

https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/
23. Kypuaasi uznareancrsa Oxford University Press - https://academic.oup.com/journals/
24. ba3za nauubix auccepranuii ProQuest Dissertations and Theses Global -

https://search.proquest.com/pqdtglobal/index

25. Kypnaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasi uznareancrsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypnax Science - https://www.sciencemag.org/

28. ’Kypuaanl HayuHoro oomecrBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Komnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. Kypnanst no xumun Thieme Chemistry Package komnanuu Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypunans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexkrponnas 6udanoreka MOU (b MIM) - http://elib.mpei.ru/login.php

33. MMopTax oTkphITHIX HaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHMCTEPCTBA TPY/AA U COUUAIBLHOM 3amUTHI PD -

https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHAAPTOB MHUHHUCTEPCTBA TPYAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a OTKPBLITBIX TaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECKOI'o pasBuTUsA PdD -

http://www.economy.gov.ru

37. ba3a oTkpBITHIX 1aHHBIX Pocunmonutopunra - http://www.fedsfm.ru/opendata
38. DiekTpoHHasi OTKpPHITasi 6a3a faHHbIX ""Polpred.com O63op CMHU" -

https://www.polpred.com

39. Uupopmannonno-cnpaBoyHasi cucrema «Komexc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanuoHa bHBII MOPTaJ OHJIalH 00yueHusi «OTKpbITOe oOpa3oBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HaHMeHOBaHHe
VY4eOHble aynuTopun K-120, MamuHHbII cepBep, KOHIUIMOHED
IS IPOBEICHUS 3as1 UBIL]

JIEKIIMOHHBIX 3aHITHUU U
TEKYILET0 KOHTPOJIS

K-120, MamuHHEIH
3an MBI

VY4eOHble aynuTopun
JUIS IPOBE/ICHUS
PaKTUIECKUX
3ansatui, KP u KII

cepBep, KOHIUITHOHED

Y4eOHbIe ayIUuTOpUN B-205, YueOnas

JUTSI IPOBENIEHUS naboparopus
71a00paTOPHBIX 3aHATHN TEXHUYECKOH
TEPMOANHAMHKN

pabouee MecTo COTpYAHMKA, CTOJ
npernoaaBartess, CTol, mKad A JOKYMEHTOB,
mKad I 01eXK b, KOMIIBIOTEPHAsS CETh C
BbIX0ZIOM B MIHTEpHET, Tab0paTOpHbIN CTEH],
KOMIIBIOTEp NEPCOHAIbHBIN, MHBEHTAPh
CHeHaM3UpPOBaHHbBIN, y4eOHO-HAIJISITHOE
nocobue

T-408, YueOuas
ayIUuTOpUs

VY4eOHble aynuTopun
JUTSL IPOBE/ICHUS
ITPOMEKYTOUYHON

CTOJI IIPETOIaBaTelsl, CTOJ Y4eOHBbIH, CTYII,
mKkad, KOMIbIOTEPHAst CETh C BBIXOJIOM B
WHTepHeT, MyIbTHMeIUIHBINA TPOEKTOP, JOCKA
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TTomerenust misa

aTTecTalluu MapKepHasl, KOMIBIOTEP MEPCOHATbHBIN
ITomemenus st A-110, CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSTEJIbHOU BeruucnurensHas CTYJ, JOCKA MHTEPAKTUBHAs, KOMIIBIOTEpHAs
paboThI naboparopus

B-209/2, Kabuner

CETh C BbIXOJIOM B MIHTEpHET,
MYJIBTUMEAUNHBIN MPOEKTOP, YKa3Ka JIa3epHas,
MHOTO()YHKIIMOHAJILHBIN IIEHTP, CEpBEp,
KOMIBIOTEP NEePCOHATbHBIN, MPUHTEDP, HAOOPHI

JIEMOHCTPALIMOHHOTO 000pYy10BaHUS

KOHCYJIbTHPOBAHUSA

Ilomemenust misa

COTPY/AHHUKOB Kag.
"TOTH

Kpecio pabodee, paboyee MECTO COTPYTHHKA,
CTOJ, CTYJ, IWKad /i1 JOKYMEHTOB, TyMOa,
KOMITBIOTEPHAs CETh C BBIX0A0M B MHTEpHeT,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, KOMITBIOTEP

XpaHCHHS
000opy0BaHUA U
y4eOHOTO MHBEHTAps

B-417, Ilomemenue
yueOHo-
BCTIOMOTATEJIbHOTO

nepconana kag. "TOT"

TIEPCOHAJIbHBIN, KOHAUIIHOHEP
Kpecio pabouee, paboyee MECTO COTPYIHHKA,
CTOJI, CTYI, Kad IS JOKYMEHTOB, IIKad) st
XPaHCHUA NHBCHTApPs, KOMIILIOTCpHAasA CCTh C
BBIX07I0M B IHTEpHET, 0CKa MapKepHasl,

MHOTO()YHKIIMOHAJIBHBIN IIEHTP, KOMITBIOTEP

MIEPCOHAIBHBIN, IPUHTEP, KOHIUIIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Tepmogunamuka

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 KontpoasHas pabora Nel «PacyeT TepMOAMHAMUYECKUX CBOMCTB OMHAPHOM CMECH MJ1€aTbHBIX
ra3oB» (KontponpsHas pabora)

KM-2 KontpoasHas padora Ne2 «PacyeT TepMOAMHAMUYECKUX MTPOILIECCOB MICATLHOTO Ta3ay
(KontpomnpsHas pabora)

KM-3 Pacuernoe 3ananue Nel «PacueT npou3BOJIILHOTO TEPMOIMHAMUYECKOTO LIUKJIA, COCTOSIIIETO U3
MATU PA3IMYHBIX TPOLIECCOB, COBEPILIAEMBIX HICAIbHBIM Ta3oM » (JloMaliinee 3a1anue)

KM-4 KontponbHas padota Ne3 «Onpeznenenue TepMOIMHAMUYECKUX CBOMCTB U pacdeT IMPOIECCOB
BOJIbI U BOJsiHOTO T1apay (KoutpoinbHas padoTta)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNnupexe KM-1 | KM-2 | KM-3 | KM-4
Howep Paszgen nucuurnimHbl KM:
paszena Henens 4 8 10 12
KM:
1 OcHOBHBIE 3aKOHBI TEPMOJUHAMUKY U 0011IKE
3aKOHOMEPHOCTHU
11 OcHOBHBIE OIIpeIETCHUS U TEPMUHBI +
1.2 IlepBbIil 3aKOH TEPMOAMHAMUKH +
1.3 Bropoii 3ak0H TepMOAMHAMUKH +
14 Juddepenumanpable ypaBHEHUS TEPMOAMHAMUKHI +
2 [Tpoueccs! naeanbHOro rasa
2.1 3aKOHBI M YPaBHEHHUSI UJI€AJIbHOTO Ta3a + +
2.2 Cwmecn ras3os +
3 CBolicTBa U MPOLECCHI PEATBHOIO ra3a
3.1 TepMoaMHaMHUUYECKUE CBOMCTBA PEAIBHOTO Tra3a +
3.2 TepMoanHaMHUUYECKHE TPOLIECCH] PEATbHOIO rasa. +
3.3 TepMuueckue ypaBHEHUS COCTOSIHUSI PEAJIBHOTO Ta3a. +
Bec KM, %: 15 20 35 30
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6 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-5

KM-6

KM-7

KM-8

KM-9

Konrponsnas padora Ne4 «Pacuet mporeccoB B Cy>KUBAIOLIMXCS COIUIAX U corutax JlaBasy»
(KonTpoawsHas pabora)

Konrtponbnas padora N5 "Pacuet TepMOIMHAMHYECKUX [IUKIIOB MTAPOTYPOUHHBIX YCTaHOBOK"
(KonTpoawsHas pabora)

Pacuernoe 3aganue Ne2 "Pacuer TepmonuHamuyeckoro mukina ADC - mukiia mapoTypOuHHON
YCTaHOBKM Ha HACBILIEHHOM Iape ¢ cenapaTopoM - naponeperpesareiem (CIIIT) u apyms
pereHepaTuBHBIMU I1OJOTPEBATEISAMU NTUTATEIbHOM Bobl" ([loMaliiHee 3aganue)

Kontposnbnas pabora Ne6 "Pacuer TepMoIMHaAMHYECKUX IIMKJIOB ra30TYpPOMHHBIX, TAPOTa30BbIX
YCTaHOBOK, XOJIOAMJIBHBIX U TEIIOHACOCHBIX YCTaHOBOK" (KoHTponbpHas paboTta)
JlaGopaTtopHnas padora Nel-4 (TectupoBanue)

Bua npoMexkyTouyHoil aTTecTauMu — JK3aMEH.

WNnnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: S 6 / 8 9
paznena AT AER Henens 4 8 10 12 13
KM:

1 [Tpoueccrl B OTOKE BeLIECTBa
11 Pacuer comn + +
1.2 [Tponeccrl B quddy3ope +
1.3 JHpoccenupoBanue +

2 TepMoanHaMUYECKUE UK TApOTYPOMHHBIX

YCTaHOBOK

2.1 [TapoTypOHHHBIE YCTaHOBKHU + +
29 IIpomexyTounslil ieperpes napa B nukiax I[ITY Ha +

' MIEPErpeTOM Mape
2.3 Perenepanus B nuknax I[1TY +
24 Cenapauus napa B uukiax [ITY Ha HackllieHHOM + +

' nape
25 Termnodukannonusie TUKIB [ITY (mukner [ITY- +

' To1)

3 TepMoauHAMUYECKHE IIUKIIbI Ta30TYPOUHHBIX U

M1apOra3oBbIX YCTAHOBOK

3.1 L{uK mpocToi ra30TypOMHHOM YCTaHOBKH +
3.2 [{uk1 ra3oTypOMHHON YCTAaHOBKHM C pereHeparuei +
33 TennoduKamMOHHBIN UK Ta30TYPOMHHOM +

] YCTaHOBKH
34 TepMoaMHaMUUYECKUI [IUKII TapOra30BOM YCTAHOBKHU +

C KOTJIOM-YTHUJIN3aTOPOM
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TepMoguHaMUYECKHE IIUKIIBI JBUTATEIICH

3-5 +

BHYTPEHHETO CrOpaHus
4 OOpatHble TEpPMOIMHAMHYECKUE LIUKJIIbI

XOJIOAWIBHBIX Y TEIUNIOHACOCHBIX YCTAHOBOK

41 OOpatHble TEPMOIMHAMHYECKUE LIUKJIIbI +
XOJIOAWIBHBIX YCTAHOBOK

492 TepMoarHaMHUYECKUE LIUKIIBI TEIUIOHACOCHBIX +
YCTaHOBOK

Bec KM, %: | 20 20 20 20 20
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