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
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHue - faKkajlaBpuaT

®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:

b1.4.04

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 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu OxoTuH B.C.
[IpenomaBaTelib WaeHTaukatop Rb4ac9rab-Okhotinvs-9c5a725f B.C. Oxotnn
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Omutpues A.C.

WaenTudmKaTop R8d0ce031-DmitriyevAS-aaaeae2

A.C. Jlmutpuen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

(pacuudpoBka
TIO/ITUCH)

3aBeyIoNIuil BhIMyCKaroen g rev— flysnna 1010,

Kadeapbl * MOl ¢ NaerTbnratop Re86e9ab6-Puzina-4dZacadl 10.10. Ily3una

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TTO/ITUCH)



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

[TK-2 Cnocoben
aHAJIM3UPOBATH PE3YJILTATHI
pacyeToB MPOIECCOB
nepeHoca, MPOTEKAOIINUX B
KOHKPETHBIX TEXHUYECKHUX
YCTPOMCTBAX U anmaparax
SHEPIreTUYECKOro
000pyI0BaHUS
CIELMAJIbHOTO Ha3HAYEHUS

N-1nk-2 demoHcTpupyet
MMOHMMAaHUE OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKH U
MPUMEHSICT UX JUISl pACUCTOB
TEPMOJIMHAMHYECKUX
MPOIIECCOB B DJIIEMEHTAX
YHEPreTUYECKUX CUCTEM
Pa3IMYHOTO HAa3HAYCHUS

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 TOTOKE
UJCAIIBHOTO U PEAJIBHOTO I'a3a;;

- METOJBI pacyeTa TEPMOJUHAMUYECKHUX
CBOMCTB U IPOLIECCOB MJICAIBHOIO ra3a.

YMETB:
- DKCIIEPUMEHTAJIBHO OIPEIEIIATh

TEPMOJTUHAMHYCCKHE XapaKTePUCTHKU
MPOLIECCOB UJICABHOTO T'a3a, BIAYKHOTO
BO3/yXa, BOJIBI U BOJISTHOTO T1apa.;

- PacCUUTHIBATh MPOU3BOIBHBIC
TEPMOIUHAMHYCCKHE ITUKITBI UICATEHOTO
ra3a M OleHUBaTh UX 3P(HEKTUBHOCTH;

- PacCCUUTHIBATh TEPMOTUHAMUICCKIEC
IIUKITBI XOJIOIUIBHBIX U TETUIOHACOCHBIX
YCTaHOBOK;

- PacCUUTHIBATh TEPMOJTUHAMUYECKHE
ITUKJTBI TETUTOCUIIOBBIX YCTAaHOBOK;;

- PacCUUTHIBATH CIOKHBIC
TEPMOTUTHAMHUYCCKHE ITUKITBI
XOJIOJIMITBHBIX U TETUIOCUIIOBBIX
YCTaHOBOK;.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Hanorexnonorun u HanoMmaTtepuaisl B sHepretuke (ganee — OIIOIT), nanpasnenust moarorosku 14.03.01
SInepHast SHEpPreTHKa U TeII0(U3NKa, YpOBEHb 00pa30BaHMs: BhICIIee 0Opa3oBaHue - OaKkataBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh paznen Matematuku «/lnddepeHnmanbHoe 1 HHTErPAIbHOE HCUUCIICHUE)

- 3HaTh pazaen Ousuku (061mei) «MonekynspHas GuznKa»

- ymeTb auddepeHpoBaTh U MHTETPUPOBATh PYHKIMH, pemarh AudpdepeHInalIbHbIe yPaBHEHHS

- YMETh HCII0JIb30BaTh MOJICKYJIIPHO-KUHETUYECKYIO TEOPHUIO ISl pacuyeTa KaIOpUIEeCKUX CBOICTB
U/ICJILHOTO ra3a

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



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

Pasnensi/TemMsl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora 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 OCHOBHbIE 3aKOHBI 33 5 14 - 8 - - - - - 11 - Ilodz0moska K KOHmMPOALHOU padome:
TEPMOJAMHAMUKY U [ToBTOpEHUe MaTepHaa mo pasaeny
obuue "OCHOBHBIC 3aKOHBI TCPMOJIUHAMUKH U OOIIHE
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH" HEOOXOIUMO JJIsl YCICITHOTO
11 OcHoOBHBIE 9 4 - 2 - - - - - 3 - HaMKCaHUsI KOHTPOJIbHBIX pabot KP2, KP3,
omnpeneneHus u KP4, KP5, KP6.
TEPMUHbI Ilodzomoexa pacuemusvix 3a0anuii:
1.2 IlepBbrif 3ak0H 9 4 - 2 - - - - - 3 - [ToBTOpeHNe MaTepHuana 1mo pa3naey
TEPMOAMHAMUKHI "OCHOBHBIC 3aKOHBI TEPMOJIWHAMUKH U 0OIITIEC
1.3 BTopoii 3akoH 9 4 - 2 - - - - - 3 - 3aKOHOMEPHOCTH" HEOOXOIUMO ISt
TEPMOIMHAMUKH BBINIOJIHEHUS pACUYETHBIX 3aJlaHUM B 5-M U 6-M
1.4 I[I/Iq)(l)epeHHI/IaHLHBIe 6 2 - 2 - - - - - 2 - CEMECTpax U YCIICUIHOMU CAaYX 3K3aMCHOB.
YpaBHEHUS HOI[FOTOBKa PaCYCTHOTO 3alaHUA HaIllpaBJICHA
TEPMOAUHAMUKHA Ha 0Tpa6OTKy yMeHHf/’I peuicHuA
npodeccroHanbHBIX 33724, PacueTHoe 3a1aHne
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B pasjelie
"OCHOBHBIE 3aKOHBI TEPMOJIUHAMHUKH U 001K
3aKOHOMEPHOCTH" MaTepuany. J{omnoJHUTEIbHO
CTYICHTY HEOOXOIUMO U3yUUTh JUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka pacuyeTHOTO 3aJaHHS
MPOBOJUTCS IO TPEACTABICHHBIM THCEMEHHBIM
paboram.
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[1], ctp. 9-15, 28-69, 81-99, 111-121, 125-14
[2], cp. 7-25, 78-104
2 ITportecchl neanbHOro 38 4 - 12 - - - - - 22 - Iodzomoexa K KOHmMpPoaAbLHOU padome:
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rasa

2.1

3aKOHBI U YpPaBHEHUS
UJICaJILHOTO ra3a

24

16

2.2

CMecH ra3zoBs

14

[ToBTOpenue marepuaina no paszaeiny "l[Iporeccs
UICANILHOTO ra3a" HeoOXO0ANMO ISl yCHEITHOTO
HanucaHusi KOHTpOJIbHBIX padot KP2, KP4,
KPS, KP6.
Ilod2z0moeka pacuemnvix 3a0anui:
[ToBTopenne maTepuana mo pasneny "[Iporeccst
HIeaIbHOTO Ta3a" HeoOXO0IUMO I
BEITIOJTHEHHS PACYCTHOTO 3aJaHUS B 5-M
ceMecTpe M YCIEUTHOH claur IK3aMEHOB.
[ToaroroBka pacyeTHOTO 3aJaHus HAIIpaBlIeHa
Ha OTPabOTKY YMEHUI peleH s
npodeccuoHanbHbIX 331a4. PacueTHoe 3ananue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"IIpotiecchl uaeanbHOTO ra3a’ MaTepuaty.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
pacUeTHOTO 3a/laHUs IPOBOJUTCS IO
MIPeCTaBICHHBIM TUCHBMEHHBIM pa0oTaM.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], cTp. 15-27, 215-222, 225-236

[2], ctp. 26-34, 45-77

CBoiicTBa U MPOILIECCHI
peabpHOro rasa

35

14

15

3.1

TepmoanHamMuueckue
CBOICTBA peajbHOI0
rasa

12

3.2

TepmoanHamMuueckue
MIPOLIECCHI PEAILHOTO
rasa.

12

3.3

Tepmuueckue
YPaBHEHHS COCTOSHUS
peanbHOro rasa.

11

Ilo0z0mogKa K KOHMPOILHOU padome:
IToBTOpenune maTepuana mo paszaeny "CpoiicTBa
1 TIPOLIECCHI peasbHOTO Tra3a" Heo0X0AUMO IS
YCHIENIHOTO HAIMMCAHUS KOHTPOJIbHBIX pa60T
KP3, KP4, KPS, KP6

Ilo020moeka pacuemnvix 3a0anui:
[ToBTOpenue marepuaina no pasaeny "CpoicTea
U TIPOIIECCHI peaJbHOro Ta3a" HeoOX0IUMO IS
BBITIOJTHEHHS PACUETHOTO 3a/1aHUs B 6-M
CeMECTpE U YCIICITHOM CAa4M IK3aMEHOB.
IMoaroroBka pacyeTHOTO 3aaHuUs HAIIpaBlieHa
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3a1a4. PacueTHoe 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3YYCHHOMY B pasJielie
"CBoiicTBa U TPOIIECCH peajabHOro raza'
Marepuany. JIONoJHUTENIBHO CTYACHTY
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HE0OX0IMMO M3YYHUTh JINTEPATypy U pazo0paTh
NIPUMEPHI BHIMOTHEHUSI OJOOHBIX 3aaHHM.
IIpoBepka pacueTHOro 3aJaHUs MPOBOJUTCS IO
MIPECTABICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 141-152, 168-169, 177-183, 187-189,

197-198, 207-211, 215-223
[2], cTp. 133-152

4 [Ipormeccer B moTOKE 38 8 14 - 16 - Ilo0z0mo6Ka K KOHMPOILHOU padome:
BEIIeCTBA IToBTOpenne maTepuana no paszaeny "[Iporeccs
41 Iporecchl ucTeueHus 13 3 5 - 5 - B IIOTOKE BelecTsa" He0OX0AUMO I
rasa 1 napa u3 corul YCIELTHOTO HANMCAaHUsI KOHTPOJIBHBIX paboT
4.2 I[Ipouecchl B 13 3 5 - 5 - KP2, KP3, KP4, KP5, KP6
auddysope Iloozomogka pacuemuslx 3a0anuii:
4.3 IIpoueccs 12 2 4 - 6 - [ToBTOpenue marepuana no pasaeny "[poueccs
JPOCCETPOBAHUS B IIOTOKE BelIecTBa" HEOOXOIUMO IS
BBITIOJTHEHHS PACYCTHOTO 3aJaHUS B 6-M
ceMecTpe M YCIEUTHOH claur IK3aMECHOB.
[MoxroToBka pac4eTHOTO 3aaHUS HAIIPaBIcHA
Ha OTPabOTKy YMEHUH pereHus
npodeccroHabHbIX 33/1a4. PacueTHoe 3ananue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"IIpoiiecchl B MOTOKE BeIIECTBA" MaTepHaly.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
W3Y4YUTH JIUTEPATYPy U pa3o0parh NpuMepsbI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MpeJCTaBICHHBIM TICEMEHHBIM paboTaM
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:
[1], cTp. 236-245, 256- 266, 267-294
[2], cTp. 164-205
DK3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 48 0.5 64 335
Hroro 3a cemectp 180.0 32 48 0.5 97.5
5 TepmonuHaMu4eckre 56 12 14 - 22 - Iloozomoexa k nabopamopnoi pabome: JIns
IUKITBI TETIJIOCHUIIOBBIX BBITIOJTHEHMS 33/IaHUH 110 TabopaTopHOi paboTe
YCTaHOBOK Y 3al1UTe oTYeTa 1o 1abopaTtopHoil paboTe
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5.1 TepMonuHaMuueckue 18 8 HEO0OXO0AMMO NPEIBAPUTENIHEHO U3YUUTh TEMY
LUKJIBI TAPOTYPOUHHBIX "TepMoaMHaMUYECKHE LIUKIIBI TEIIIOCHIOBBIX
YCTaHOBOK yCTaHOBOK"
5.2 TepmoanHamMuueckue 19 8 Ilooz0mogKa pacuemupix 3a0anuii:
IUKJIBI TA30TyPONHHBIX IToBTOpEHNE MaTepuana Mo pasaety
YCTaHOBOK (IIMKJIBI "TepMoAMHAMHYECKHE IUKIIBI TETTIOCHIOBBIX
I'TY) YCTaHOBOK" HEOOXOAMMO TS BBIIOTHEHHS
5.3 TepmonnHaMu9IecKuit 19 6 pacdeTHOro 3aaHus B 6-M CEMECTpE U
LUKJI OJHOKOHTYPHOI YCHEIHOH cauu 3k3aMeHoB. [loaroroska
apora3oBoi JIOMAIITHEro 3a/JaHus HalpaBJieHa Ha 0TpaboTKy
ycranoBku (IIT'Y) ¢ YMEHUH perieHus MpoeCCHOHATIBHBIX 3a1a4.
KOTJIOM-yTHIJIN3aTOPOM JlomamHee 3a/jaHue BBIACTCS CTYACHTaM I10
H3y4yeHHOMY B pazjene "TepMoauHaMHU4IecKue
LUKJIBI TApOTYpOUHHBIX YCTaHOBOK"
Marepuainy. JlONMOJIHUTENBHO CTYACHTY
HEOOX0MMO M3Y4HUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BHITOJHEHUSI TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMamIHEro 3aAaHus MPOBOANTCS T10
MIPE/ICTABICHHBIM ITUCEMEHHBIM paboTaMm.
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNEe MaTepuana Mo pasaety
"TepMOIUHAMUYECKHE [IUKIIBI TApOTYPOHMHHBIX
YCTaHOBOK" JIJISl YCIIENTHOTO HATTUCAHHSI
KOHTpOJbHOM paboTsl KP6
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], cTp. 319-328, 347-358, 383-386
[2], cTp. 230-253
6 OobparHbie 31 19 Iloozomoexa Kk rabopamopuoil pavome: Jns
TEepPMOJMHAMUYECKHE BBITIOJTHEHHS 33/1aHUH 110 JT1a0opaTopHOH padore
IUKJIBI XOJIOAMIBHBIX U U 3allyTe OTYEeTa I10 JTabopaTopHOi paboTe
TETJIOHACOCHBIX HEO0OX0IMMO TIPEBAPUTEIHEHO U3YIUTh TEMY
YCTaHOBOK "OOpaTHbIE TEPMOANHAMHYECKHE IIUKITBI
6.1 OGpatHble 18 10 XOJIOAWIBHBIX M TEIUNIOHACOCHBIX YCTaHOBOK"
TEPMOJIMHAMHUYECKHE Iodzomoska pacuemmnvix 3a0anuii:
LUKJIbl XOJIOAUIBHBIX [ToBTOpenune matepuana mo pasaeny "OOpaTHbIE
YCTaHOBOK TEPMOIMHAMUYECKHE [IUKIIbI XOJOAMIbHBIX U
6.2 TepmoanHaMuIeCKre 13 9 TETMJIOHACOCHBIX YCTAHOBOK" HEOOXOAUMO JIJIst

IHKJIBI TCIIJIOHACOCHBIX

BBITIOJTHEHUA PaCYE€THOTO 3a1aHUA B 6-M
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YCTaHOBOK

CeMEeCTpe U YCICUTHON CIauu 3K3aMCHOB.
[ToaroToBKa pacyeTHOrO 3aaHUs HAMPaBICHA
Ha OTPabOTKy YMEHUI pelicHus
npodeccroHanbHbIX 33/1a4. PacyeTHoe 3a1anue
BBIJJACTCS CTY/ICHTAM I10 U3YYCHHOMY B pasJelie
"OOpaTHBIE TEPMOTUHAMUIECKUE ITHKITBI
XOJIOJIMIIbHBIX M TEIUIOHACOCHBIX YCTAHOBOK"
Mmarepuainy. JIOnoJHUTEIbHO CTYACHTY
HEOOXOIUMO U3YyIUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITIOTHEHUSI TOTOOHBIX 33 JaHHHA.
[IpoBepka pacyeTHOro 3aaHuUs IPOBOIUTCS 110
Hpe[[CTaBHeHHI)IM IIUCBEMCHHBIM pa60TaM.
Iloozomoska K KOHmMpobHOU pabome:
[ToBTOpenue marepuana no pasaeny "OOpaTHbie
TepMO)lHHaMH‘IeCKI/IC IIUKJIIbI XOJOAWJIBbHBIX U
TEIJIOHACOCHBIX YCTAHOBOK" HEOOXOIUMO ISt
YCIIEITHOTO HATIMCAHUS KOHTPOJIBHBIX Pa0bOT
KP2, KP3, KP4, KP5
H3yuenue mamepuanos 1umepamypHblx
UCMOYHUKOG:

[1], ctp. 414-427, 438-440

[2], cTp. 267-274

7 W36paHHbIe ri1aBbl 57 12 10 33
TEPMOTUHAMHKH
7.1 Tpernii 3akoH 10 2 2 6
TEPMOTHHAMHKH
7.2 | Tlpoueccsl BO BIaXKHOM 12 2 2 6
BO3IyXe
7.3 TepmoauHaMuka 10 2 2 6
MarHeTHKOB
7.4 | da3oBble nepexosl 2- 10 2 2 6
ro pojaa
7.5 TepmoauHamuka 15 4 2 9
MOBEPXHOCTH paszielia
a3

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33 JaHUI 110 JTA00paTOpHO padboTe
U 3allMuTe OTYeTa I10 J1abopaTopHOM pabore
HE00XO0IMMO NPEABAPUTEIHHO U3YIUTh TEMY
"30paHHBIE TIaBbI TEPMOAUHAMUKH"
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: I1oBropenue
MaTepuana o paszueny "M30paHHbIe TIaBBI
TEPMOAWHAMHUKHY " HEOOXOAUMO ISl YCISITHON
cIa4yy SK3aMeHOB. Marepuansl pasaena
"V306paHHbIe I7IaBbl TEPMOJUHAMHKN ",
HEOO0XOIUMBI TIPH U3YUICHHUHN CIIEAYIOIINX
nucruiuinH: «Kpuoduzukay,
«TepmMoguHaMHUYECKHE OCHOBBI
HU3KOTEMIIEPATYPHON TEXHUKMWY, «DU3UKa
KOH/IEHCHPOBAHHOT'O COCTOSIHUSY, a TaKXKe MpH
BBIITOJIHEHUH BBIITYCKHON KBAIN(UKAITMOHHON
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paboTsl

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 33/1aHUH 110 J1abopaTopHO# paboTe
JIP8 u 3amuTe oT4era 1o 1abopaTopHO paboTe
HE00XOIMMO MPEeABapUTEIILHO U3YIUTh
MaTepHuaisl pasnena "30paHHble TI1aBbI
TepMoanHaMuKH " 110 Teme "IIpomeccs BO
BJIAKHOM Bo31yxe"

H3yuenue mamepuanos numepamypHsix

UCIOYHUKOG:
[1], ctp. 211-214, 445-456

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 14 28 0.5 74 335
Hroro 3a cemecTp 180.0 28 14 28 2 - 0.5 107.5

HUTOro 360.0 - 60 14 76 4 - 1.0 205.0

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktndeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnanBHIyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTam/padoram; ['K- rpynmnoBbie KOHCYIbTAIMH 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

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

1.1. OcHOBHBIE ONIPEACIICHUS U TEPMUHBI
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. IlepBblii 3akoH
TEPMOJMHAMUKHN JIJIi TIOTOKA BEIIECTBA, YpaBHEHUE HEPa3pBIBHOCTH, TEXHHUYECKas padora,
SHTAJIBIIHA.

1.3. Bropoii 3aK0H TepMOAMHAMHUKHI

DopMyTUPOBKH BTOPOrO 3aKOHA TepMoauHaMuKu. OOpaTuMble U HEOOpaTHMBbIE TMPOIIECCHI,
npuuuHbl HeoOpatumocTH. L{ukn Kapno, teopembl KapHo. DHTpomnus, aHaTUTHYECKOE BhIpaKEHNE
BTOPOT0 3aKOHA TEPMOAMHAMUKH 71 OOPATUMBIX U HEOOPATHUMBIX MPOIIECCOB, PACYET IHTPOIIHH.
OHTpONUs  M30JIMPOBAHHOM  CHUCTEMBI, OSHTPONUS M TEPMOAMHAMUYECKAS  BEPOSITHOCTb.
DKCepreTUYecKril aHaau3 TEPMOJIMHAMHUUYECKUX CHUCTEM,’KCEpPrusl TEIUIOThl U IMOTOKA BEIIECTBA,
ypaBHenue ['toun — Ctononsl, sxcepreruueckuii KIT/I.

1.4. TuddepennuansHbie ypaBHEHUS TEPMOAMHAMUKHI

Xapakrepuctudeckue (yHKIUU, ypaBHeHUsT MakcBemna. [{uddepeHnuanbHble COOTHOMICHHS
MEXYy KIOPUYECKUMU U TEPMUYECKHUMH (DYHKIHUSIMHU COCTOSHUSA, OCOOCHHOCTH YpaBHEHUU IS
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 JJISl Ta30B C TEIIOEMKOCTBIO,
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.
TepMoaMHaMHUECKHE CBOMCTBA CMECH UCAIBHOTO 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. Ilpoueccrl HCTEUEHHUA ra3a U napa U3 CoIll

[Tapamerpsl TOpMOkeHus. IIponecchl B comulax, pacueT CKOPOCTH M pacxoja rasa W Inapa,
K03 UIIMEHTHI CKOPOCTH U pacxojia, H300paxkeHue npoueccoB B h,s- u p,v- 1uarpaMMax, BIUSHHE
Tperus. Kpusnuc TeueHusi, KpUTHYECKUE MapaMeTphbl MOTOKA, CKOPOCTh 3BYKa. 3aKOH OOparieHus
BO3/ICIICTBUS, T€OMETPUUYECKOE W TEIUIOBOE BO3ICHCTBHE HA MOTOK. Tpu cllydas HCTEUEHUS W3
CY’KMBAIOILIETO CcoIlIa, coruio JlaBas.

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

4.3. IIpotieccol IpocceaTupoBaHUs

OcHOBHOE ypaBHEHHE aauabaTHOTO JPOCCEIMPOBaHUS, H300pakeHue mpormecca B h,s- u T,s-
quarpaMmax, M3MEHEHHE CBOWCTB Ta30B M JKUIKOCTEH MpH aauabaTHOM JIPOCCEIUPOBAHHH.
M3meHeHne TeMnepaTypsl Ipu aanadaTtHoM npoccenupoBannd, dpdext Hxoymns-Tomcona, KpuBas
WHBEPCHUU.

S, TQDMO()HHCIMMVQCKue UUKJIbL MenioCulosesblx yCmaHoB0K

5.1. TepmoarHaMHUUECKHE TUKIIBI TAPOTYPOUHHBIX YCTAaHOBOK

[MpuntunuansHas cxema mapotypOunHOW yctaHoBku (IITY) m mmkn Penkumna B T,s- u h, s-
quarpammax. YaenbHas paOoTa, MojBe/IeHHasl U OTBEIEHHAs TEIUIOTa, TEPMUUECKU U BHYTPEHHUN
KII[ umukna, momHocTh IITY. BiausiHre HavanpHbIX U KOHEUHBIX mapameTpoB napa Ha KII/] nukia
Penkuna. Temnodukammonusie nukibl [ITY (umxner [ITY-TOLl), npousBeneHHas TemyioBas U
AIIEKTpUYecKasi SHEPrusi, KpuTepun 3p(HEeKTUBHOCTH.

5.2. TepmoauHaMu4ecKre IUKIIbI ra30TypOUHHBIX ycTaHOBOK (1MKiIbl ['TY)

IIpuHnunuaneHas cxeMa u nuki npocrou I'TY B T,s- nuarpamme, TepMUYECKUNA U BHYTPEHHHUN
KIIJ nuxna, moutHocts I'TY. BnusHue mapameTpoB raza Ha yjaeidbHYIO paOoTy, TEPMHUECKUN U
BHyrpeHHui KIIJI nuxma I'TY. Temnopukanmonusie wnukiael I'TY  (mukasr 'TY-TOL),
NPOM3BEACHHAs TEIUIOBAs M JIEKTpHUecKas sHeprus, kputepuu s¢pextuHocty ' TY-TOL.

5.3. TepmoarHaMHUYECKUN TUKI OJJHOKOHTYpHOM napora3oBoil ycranoBku (I1I'Y) ¢ kotiaom-
YTHJIM3aTOPOM

IIpuHnunuaneHas cxeMa u nuka npocroi I'TY B T,s- nuarpamme, TepMUYECKUNA Y BHYTPEHHUN
KIIJ umxina, momHocts [ITY. BnusHue mapameTpoB rasza Ha yJelbHYIO paboOTy, TEPMUUYECKUN U
BaytpeHHuidt KIIJ[ mwmkna I['TY. Temnodukanmmonusie mwmkiasl ['TY (mukaer ['TY-TOL),
NPOM3BEACHHAS TEIUIOBAs M AJIEKTpHUecKas sHeprus, kpurepuu dppextusHoct [ TY-TILI.

6. O6pamele mepmoduuamuuecxue UUKIJIbL XOJNOOUIbHBIX U MENJIOHACOCHbIX YCmaHoB0K

6.1. O6paTHble TEPMOIUHAMUYECKHE IIUKIIBI XOJIOJMIBHBIX YCTaHOBOK

OOpaTHble TEPMOJUHAMUYECKHE LUKl XOJOIMIbHBIX YCTAHOBOK M HMX XapaKTePUCTHUKU:
XOJIOZIONPOU3BOIUTENIFHOCTS W MOIIHOCTh  MPHUBOJAA,  XOJOJWJIBHBIH  KOX(POHUIMEHT U
skcepreruueckuit KIIJI. OOpatubiii nukin KapHo — MK XOJNOAWIBHOW YCTaHOBKM M €ro
XapakTepucTUKH. LMK BO3AYIIHOW XOJNOMWIBHOW YCTaHOBKH, H300paxkeHne Iukia B T,s-
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JyarpaMMme, XapakTEepUCTUKHA ULuKIa. LUK mapo-KOMIIPECCHMOHHOW XOJIOAWJIBHOM YCTaHOBKH,
n3o0paxkenue nukiaa B T,s- auarpaMme, XapakTepucTUKH Lukiaa. CpaBHEHHE BHYTPEHHEIO
OXJIAXKJEHUS B IE€TaHICPax U JPOCCEIIX.

6.2. TepMogHaMUYECKHUE LUKIBI TEIJIOHACOCHBIX YCTAHOBOK

TepMoaMHaMHUYECKHE LHUKIIBI TEIUIOHACOCHBIX YCTAHOBOK M HX XapaKTEPUCTUKH: TEIUIOBas
MOIIIHOCTb M MOITHOCTh TPHBOJIA, OTOMUTEIBHBIN KO3(pduuueHT u skceprerudeckuin KITI.
OOpatHplii nuki KapHO — MK TEIIOHACOCHON ycTaHOBKM. llpuHIuMNuanbHas cxemMa U LUKI
MIapOKOMIIPECCHOHHBIX TEINIOHACOCHBIX YCTaHOBOK B T,s- nuarpamme, XapakTepUCTUKH ITUKJIA.

7. U3bpannvie 2naebl mepmooOuHamuxu

7.1. TpeTuii 3aKOH TEPMOJIUHAMUKHI
DopMynHpOBKa TPETHEro 3akoHa TepMoJUHAMHUKU. CHleACTBUS M3 TPETHEro 3aKOHA
TEPMOINHAMHUKHU.

7.2. IIpouiecchl BO BIa)KHOM BO3/1yX€
OmnpezneneHue U cBOMCTBA BIaKHOTO Bo3ayxa. [Ipolieccsl BO BlIaKHOM BO3/yXe.

7.3. TepMogmHaMUKa MarHeTUKOB

OcHOBHBIE  CBOMCTBA U  XapaKTEpUCTUKU  JUAMarHeTHKOB,  MapaMarHeTUKOB |
deppomarHeTkoB, 3akoH Kropu. OCHOBHBIE 3aKOHBI TEPMOJIWHAMUKHA I MarHETUKOB,
U30TEPMHUYECKUI W aauadaTHBIA TPOIECChl B MarHeTHkax. [loydeHHe HHM3KHX TeMIepaTyp
METOJIOM aTuabaTHOTO pa3MarHUYMBAHMSI [TApAMarHeTHKOB.

7.4. ®a3zoBble IEpexo/ibl 2-TO poaa
Knaccudukanus ¢azoBbix nmepexoyioB mo IpeHdecty, cooTHomeHus: IpeHdecra 1t Gpa3oBbIX
nepexoioB 2-ro poxa. Jissmoa-nepexo/pl, 0COOEHHOCTH U 00BICHEHHUE JIAMOAa-TIePEX0I0B.

7.5. TepMoamHaMuKa MOBEPXHOCTH pasnena ¢as
TepmoauHaMu4eckue CBOMCTBAa MOBEpXHOCTH pasfena ¢(a3. Pa3zoBoe paBHOBECHE IpHU
VCKPUBJIEHHOM TpaHuIle pa3zena ¢as.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. 2.3aKk0oHBI U ypaBHEHHS HJI€aTbHOIO ra3a. TepMoJuHaMUUECKHUE CBOIICTBA cMecH
UJcaNbHbIX Ta30B. [Iponeccs! naeanbHOro ra3a, pacyeT MNpoueccoB ¢ Y4€TOM 3aBUCUMOCTH
TEIJIOEMKOCTH raza OT TeMIIEPATyphI;
2. 14.Pacyet npoCThIX TEPMOJIUHAMUYECKHUX IIUKJIOB MApOTYPOUHHBIX U Ta30TYpOMHHBIX
YCTaHOBOK — IIMKJa PenknHa u nukna bpaiitoHa.;
3. 12.Pacyer TepMOJMHAMUYECKHX IIMKJIOB TEIUIOHACOCHBIX ycTaHOBOK (THY): o6paTHoro
obparumoro nukia Kapro u riukiia napoxkommnpeccruonnoi THY
4. 11.Pacuer TepMOAMHAMUYECKUX LIUKIIOB BO3YIIHBIX XOJOIMUIBHBIX YCTAHOBOK;
5. 10.Pacuer TepMOIMHAMHYECKUX IIUKIOB aPOKOMIIPECCUOHHBIX JBYXCTYIIEHYAThIX U
KACKa/IHbIX XOJOJWIbHBIX YCTaHOBOK;
6. 9.Pacuer TepMoMHAMUYECKHX ITUKIIOB XOJOAUIBHBIX YCTAHOBOK: 0OpaTHOTO 00paTUMOTO
nukia KapHo, IpocThIX HUKIIOB MAPOKOMIIPECCUOHHOM M BO3IYIIHOM XOJIOAUIBHBIX
YCTaHOBOK;
7. 6.I1pouieccel paciinpeHus ra3a u napa B Cy)KMBAaIOIMXCsl COIUIAX U B coruiax JlaBamns;
8. 7.KontponbHas padota Ne4. Pacuer mpoiieccoB, CKOPOCTH U pacxojia ra3a (Wiu rnapa) B
CY’KMBAIOILIMXCsI COIUIAX U B coruiax JlaBamns;
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9. 4. TepmoarHaAMHUYECKHE CBOICTBA U ITPOLIECCHI PEAJIBHOTO Ia3a — BOASHOIO Mapa;

10. 3.KontponpHas padota Nel: TepmMoanHaAMHUYECKHE CBOMCTBA CMECH HUJI€aTbHBIX Ta30B.
Kontponbnas padora Ne2: pacyeT mpoIeccoB HEaIbHOTO Ta3a ¢ y4eTOM 3aBHCUMOCTH
TEIIOEMKOCTH raza OT TeMIIEPaTyphl;

11. 8.IIpoueccel B kKOMIpeccopax;

12. 17.Pacuet CBOMCTB U MPOLIECCOB BIAKHOTO BO3/yXa;

13. 1.0cHoBHbBIE 3aKOHBI TepMOAMHAMUKH. [TapameTpsl cOCTOSIHUSL. ;

14. 13. KonTtposbsHas padota Ne5. Pacder TepMOAMHAMUYECKUX IUKIOB XOJIOIUIBHBIX U
TEIJIOHACOCHBIX YCTaHOBOK;

15. 15. Pacuet TemiohuKarmOHHBIX ITUKIIOB MAPOTYPOUHHBIX M Ta30TYPOUHHBIX YCTAaHOBOK;
16. 5.KontposbHas padota Ne3. TepmoanHaMHUECKUE CBOMCTBA U MPOLIECCHl PEAIbHOTO ra3a
— BOJSIHOTO Tapa;

17. 16.KontponpHas padora Ne6. Pacuer TepMOiMHaAMUYECKUX LIUKIJIOB IPOCTHIX
NapoTypOMHHBIX U Fa30TypPOMHHBIX YCTAHOBOK, TEMIOGUKALMOHHBIX IIUKIIOB
NapoTypOMHHBIX U Ta30TyPOMHHBIX YCTAHOBOK.

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenue n300apHOM TEMIOEMKOCTH M TEPMOJMHAMHYECKUX CBOMCTB BO3yXa;
2. UccnenoBanue nporiecca aquabaTHOTO TEUYSHHUS BO3AyXa B CYKHBAIOIIUXCS COTUIAX;
3. UccnenoBaHue MpoIeccoB BO BIAKHOM BO3JIyXeE.

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 1O

Howmep paznena quciurinHb

OneHouHOE CpE€ACTBO

Konanr
JUCLUIUIMHE (B cooTBercTBHM C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazjenom 1) 1[2]3]4[5]6]7
3HaTh:
METO/bl pPacuyeTa TEPMOIMHAMUYECKUX KonTponbnas pabota/Kontposnbnas padbota Ne2
CBOWCTB U ITPOLECCOB UJICAIBHOIO Ta3a N-1nk-2 + «Pacyer TepMOAMHAMUYECKUX MPOLIECCOB UAEATBHOIO
ra3a»
METO/IbI pacueTa OOpPaTUMBIX U HEOOPATUMBIX KonTponbras padora/KontpoinbHas padora 4 «Pacuer
MIPOLIECCOB B MOTOKE UJI€aJILHOTO U N-1nk-2 + MIPOLIECCOB B CYKMBAIOIIMXCS COILIAX U COILIax
pEaIBHOrO Ta3a; JlaBaiisiy
CHOCOOBI OIpeieJICHHs] CBOMCTB U METOMBI KonTponbnas pabora/KontponbHas padota Ne3
pacdeTa TEpMOANHAMUYECKUX ITPOLECCOB N-1nk-2 + «OnpeneneHue TEPMOIUHAMUYECKUX CBOUCTB U
peanbHOro rasa pacyeT NpoueccoB BOJAbI M BOASHOTO Napay
OCHOBHBI€ 3aKOHBI TEPMOJAUHAMUKH U KonTponbnas pabota/Kontponbnas padota Nel
YCIOBUS UX IPUMEHEHHUS N-1nk-2 + «Pacuet TepmoIMHaMUYECKUX CBOMCTB OMHAapHON
CMECHU MJeaIbHBIX ra30B»
Ymersb:
PacCUUTHIBATh CIIOXKHBIE Jomainee 3ananune/Pacuetnoe 3ananue 2 «Pacuet
TEPMOJUHAMHUYECKHE LUKIIbI XO0MoAuabHbIX U | MJ1-1nk-2 + | CIIOXHBIX TEPMOJIMHAMUYECKHUX LTUKIIOBY
TEIJIOCUJIOBBIX YCTaHOBOK;
paccuuThIBaTh TEPMOJUHAMUYECKHUE [IUKJIIBI KonTponbhas padota/KontpoinbHas padora 6 «Pacuer
TEIIOCUJIOBBIX YCTaHOBOK; N-1nk-2 + |+ TEPMOJUHAMHYECKHX ITUKJIOB MapOTypOMHHBIX U
ra3oTypOMHHBIX YCTAaHOBOK)
paccUUTHIBaTh TEPMOANHAMUYECKUE LIUKITbI Konrponsnas padora/KonrponsHas padora 5 «Pacuer
XOJIOMJIBHBIX U TEIUIOHACOCHBIX ycTaHOBOK | M/I-1nk-2 + MIPOCTHIX ITUKJIOB XOJOJUIBHBIX U TETJIOHACOCHBIX
YCTaHOBOK»
paccUUTHIBATh MPOU3BOJIBHBIE Homamraee 3aganue/Pacuetnoe 3aganue Nel «Pacuer
TEPMOJMHAMHYECKHE LIUKJIIBI HEAIBHOTO V-l + IIPOU3BOJIBHOTO TEPMOJUHAMUYECKOTO IIUKJIA,
ra3a 1 OleHUBaTh UX 3P(PEKTUBHOCTh COCTOSIIIETO U3 MSTH Pa3INUHbIX IPOLECCOB,
COBEpPUIAEMBIX MJICATIbHBIM I'a30M »
OKCIIEPUMEHTAJIbHO ONpPEAeIATh WI-1ik-2 + | TectupoBanue/3amuTa 1abOPATOPHBIX PabOT
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TEPMOAUHAMHNYCCKUEC XapaKTCPUCTUKHU
MponeccoB UACaJIbHOI'0O ra3a, BJIa’)KHOI'O
BO31yXa, BOAbI U BOJAAHOI'O ITapa.

TECTUPOBAHUEM
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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 peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Konrponbnas pabora 4 «Pacder mporueccoB B CyKHBAIOIIUXCS COIIax U comiax JlaBass»
(KonTpoawsHas pabora)
2. Konrponbnas padora Nel «Pacuer TepMoimHaMHYECKUX CBOWCTB OMHAPHOM cMecH
uaeanbHbIX Ta30B» (KoHTposbHAs paboTa)
3. KonrponbHas pabota Ne2 «Pacyer TepMOIMHAMUYECKHUX TTPOLIECCOB UACATBHOTO ra3a
(KonTpoabpHas pabora)
4. KontponbHas padora Ne3 «OrmpeencHie TepMOIMHAMUYICCKIX CBOMCTB H pacueT
MIPOLIECCOB BOBI U BoJsIHOTO napay (KonTponbHas paboTa)
5. Pacuetnoe 3aianue Nel «PacueT npou3BoiIbHOIO TEPMOJAUMHAMUYECKOTO 1IMKJIA, COCTOSIILIETO
U3 [ATU PA3JIMYHBIX MPOILIECCOB, COBEPILIAEMBIX UACANbHBIM razoM » (JlomaliHnee 3agaHue)

6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. KonrponbHas padota 5 «Pacder mpocThIX UKIOB XOJOAMIBHBIX U TETJIOHACOCHBIX
yctanoBok» (KonTponbHas pabota)
2. KonrtponbHas pabdora 6 «Pacder TepMOIMHAMUYECKHUX IUKIIOB MAPOTYPOUHHBIX U
ra3oTypOuHHBIX ycTaHOBOK» (KoHTponbHas paboTa)

DPopma peanuzanmu: KomnerorepHoe 3aganue
1. 3ammra naboparopHbix padbot TectupoBanueM (TectupoBanue)

®Popma peanuzaruu: Ilncemennas padota
1. PacuetHoe 3aganue 2 «Pacder CIOXKHBIX TEPMOJIMHAMUYECKUX ITUKIOBY ([omatiHee
3a/1aHUE)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 M CIHILIMHE

Oxsamen (Cemecmp Nes)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocCHOBaHUM CEMECTPOBOM U aTTECTAI[MIOHHOM COCTABIIAIOIINX.

Oxzamen (Cemecmp Neb)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0CHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIA€TCS OIEHKA 32 6 CEMECTP.

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Kupmmua B.A. , CerueB B.B. , Heiinanun A.E. - "Texanueckas TepMoguHaMuka,
MznatensctBo: "U3narenbckuii jom MOU", Mocksa, 2016 - (496 c.)
http://e.lanbook.com/books/element.php?pll_id=72305;

2. COOpHHUK 3a/1a4 10 TEXHUYECKOH TepMOJINHAMHUKE : yueOHOE TocoOue s TeIUIOIHEPTeTHUECKUX
crienpansHocTel By30B / T. H. Annpuanosa, u ap. ; pen. M. I1. Bykanosuu . — M-JI : DHeprus,
1964 . - 200 c..

5.2 JIuueH3MoHHO€e U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecnevyeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpam;

2. Maitan BuaeokoHdpepeHmm;

3. TBT Shell;

4. DNeKTpOHHAS SHIUKJIIONEINS SHEPTETUKH.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

6. Di1ekTpoHHbBIE pecypchbl U3AaTebcTBa 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. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

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

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

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

14. Ba3za nanubix n3aareiabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. ’Kypnauabl uznatenascrBa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanubix IEL u3narenscra 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), Beauxoopuranus - https://iopscience.iop.org/
21. Kypnaasl HayuHoro odmecrtBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlatenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypuaas uznareancrsa Oxford University Press - https://academic.oup.com/journals/
24. ba3za nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

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

26. Kypuaas uznareancrsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/
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28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosnexuus sxxypuasioB Taylor & Francis Group - https://www.tandfonline.com/

30. Kypnaabl mo xumuu Thieme Chemistry Package komnanuun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. XKypuaasl uzgareabcrea Wiley - https://onlinelibrary.wiley.com/

32. DnexkrponHas oudanoreka MOU (b MIMN) - http://elib.mpei.ru/login.php

33. IlopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3za OTKpPBITHIX JaHHBIX MUHHMCTEPCTBA TPY/AA M COLUATbHOI 3amMThI PO -
https://rosmintrud.ru/opendata
35. ba3a oTKpBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHIAPTOB MUHHCTEPCTBA TPy/da U
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA JKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru
37. Ba3a oTKpBITHIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata
38. DuekTpoHHas OTKpbITas 6a3a fanubIxX ""Polpred.com O630p CMU" -

https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenep» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJILHBII MOPTAJ OHJIAIH 00yuennss «OTKpbITOE 00pa3oBaHuey - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HaHMeHOBaHHe
Y4eOHble ayIUTOpUU K-120, MamuHHbIMA cepBep, KOHJAUITMOHEP
JUTS IPOBEICHUS 3an MBI]

JIEKUMOHHBIX 3aHITHIA U
TEKYIIEro KOHTPOJIS

b-200, JIekuuonnas
yueOHas ayJuTopHs

napTa co ckambel, TpuOyHa, mkad as
XpaHEHUs! UHBEHTAps, 10CKa MEJIOBasi, KOJIOHKH
3BYKOBBIE, MYJIbTUMEUNHBIN IIPOEKTOP, IKPaH,

KOJIOHKH, KOMIIBIOTEP NIEPCOHAIbHBIN

VY4eOHble ayautopun
JUIS IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,

K-120, MamuHHEIH
3an MBI

cepBep, KOHIUITHOHED

A-309, Aynuropust

CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, JOCKa

KP u KII JUISL IPOBEICHUS MeNoBas
MPaAKTUYECKUX
3aHATHI
VY4eOHble ayautopun K-120, MamuHHbII cepBep, KOHIUIMOHED
IUI IPOBEECHUS 3an MBI
a0OpaTOPHBIX 3aHATUN B-205, YuebOnas pabouee MeCTO COTPYIHHKA, CTOJ
naboparopus mpernoaaBaTens, CTol, mKad A JOKYMEHTOB,
TEXHUYECKON mkad 17151 01€KIbI, KOMITBIOTEPHAS CETh C
TEPMOJIMHAMUKH BbIX0ZI0OM B MIHTEpHET, Tab0paTopHbBIi CTEeH],

KOMITBIOTEP MEPCOHAIBHBIN, NHBEHTAPb
CHeIMAM3UPOBAHHBIN, Y4eOHO-HATIISITHOE
nocooune

VY4eOHble ayAUTOPUHI
JUTSI IPOBEJICHUS
IIPOMEKYTOUHON

aTTecTaluuu

K-120, MamuHHEIT
3an MBI]

cepBep, KOHIUIIMOHED

A-309, Aynuropust
IUTSL TIPOBEICHUS
MIPAKTUYECKUX
3aHATHI

CTOJI Ip€nioAaBaTeiid, CTOJI, CTYyJI, IOCKa
MEJI0Bas
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IMTomemenus mia

M-411/1,

CTOJ, CTYJI, JOCKA MEJIOBasi, MyJIbTUMEINITHBII

CaMOCTOATEIILHON KomnbrotepHsiii IIPOEKTOP, KOMIIBIOTEDP NEPCOHAIBbHBIN
paboThI KJ1acc
[Tomemenus aus M-423/1, CTYJ1, CTOJI TUCbMEHHBIN
KOHCYJIbTUPOBaHMSI Aynutopus kad.
HHT"

IMTomemenus misa
XpaHEHUs
o0opyIoBaHUS U
y4eOHOT0 MHBEHTaps

M-407/1, KnagoBas

CTCIUIAXK I XpaHCHUA HHBCHTAaps, CTCIIIAX
IJId XpaHCHHA KHUT, MTHBCHTAPb
CHGHI/IaJ'H/ISI/IpOBaHHHﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Tepmogunamuka

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KoHntponbnas padora Nel «Pacuer TepMoIMHAMHYECKUX CBOMCTB OMHAPHOM CMECH HICATbHBIX
ra3oB» (KontponpsHas pabora)

Kontponbhas padora No2 «Pacuer TepMOAMHAMHYECKUX MPOIIECCOB UACATBLHOTO raza»
(KontponbHnas padbora)

Kontposnbnas padora Ne3 «OmnpeneneHne TepMOIUNHAMUYECKUX CBOMCTB U pacyeT MPOIIECCOB
BOJIbI U BOJsiHOTO T1apay (KoutposbHas padoTta)

Pacuetnoe 3aganue Nel «Pacuer mpon3BOIbHOIO TEPMOAMHAMUYECKOTO IIUKIA, COCTOSIIETO U3
MATH PA3IMYHBIX TPOLIECCOB, COBEPILIAEMBIX HICAIbHBIM Ta3oM » (JloMaiiinee 3a1anue)
Kontponbnas pabota 4 «PacueT npoiieccoB B Cy:KMBAIOIIUXCSI COIUIAX U coruiax JlaBamsi»
(KontponpHas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

WNnnexc KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4 >
paszena Henens 4 7 11 13 15
KM:
1 OcHOBHBIE 3aKOHBI TEPMOJUHAMUKH U 0011IKE
3aKOHOMEPHOCTH
11 OcHOBHBIE OIIpeETICHUS U TEPMUHBI +
1.2 IlepBbIil 3aKOH TEPMOJAMHAMUKH +
1.3 Bropoii 3ak0H TepMOAMHAMUKH +
14 JuddepenumanpHble ypaBHEHUS TEPMOAMHAMUKHI +
2 [Tpoueccs! naeanbHOro rasza
2.1 3aKOHBI M YPaBHEHHUSI UJIAJIBHOTO Ta3a + +
2.2 Cwmecn rasos +
3 CBolicTBa U MPOLECCHI PEATBHOIO ra3a
3.1 TepMoanHaMHUUYECKHE CBOMCTBA PEAIBHOTO Tra3a +
3.2 TepMoanHaMHUYECKHE TPOLIECCHI PEATBHOIO rasa. +
33 TepMuueckue ypaBHEHUS! COCTOSIHUSI PEaJIbHOTO +
' rasa.
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IIpoueccsl B NOTOKE BelllECTBA

4.1 IIpoueccsl ncTedeHus ra3a u napa u3 CoIul +
4.2 [Tpoueccrl B muddys3ope +
4.3 [Ipomeccsl apoccenupoBaHus +

Bec KM, %: | 10 15 25 25 25

6 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-6

KM-7

KM-8
KM-9

KontponbsHas padoTa 5 «PacueT mpocThIX HUKIOB XOJOAMIBHBIX U TEIUIOHACOCHBIX YCTAHOBOK
(KontponpHas pabota)

KontponbsHas pabota 6 «PacueTr TepMOAMHAMHYECKHUX LIUKIIOB MAPOTYPOUHHBIX U
ra3oTypOMHHBIX ycTaHOBOK» (KoHTposibHas paboTa)

PacuetHoe 3ananue 2 «Pacuer cioXHBIX TepMOAMHAMHYECKUX UKIIOBY (JlomariHee 3aqanue)
3ammra 1abopatopHbIX paboT TectupoBanueM (TectupoBanmue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuImInHbl KM: 6 ! 8 9
pasjena Henens 4 10 12 14
KM:

1 TepMoMHaMUUECKHUE ITUKITBI TETNIOCHIIOBBIX YCTAaHOBOK
1.1 TepMoarHaMUYECKUE ITUKIIBI TAPOTYPOUHHBIX YCTaHOBOK +
12 TepMoaMHAMUYECKUE ITUKIIBI Ta30TYPOMHHBIX YCTAHOBOK +

' (umxnel I'TY)
13 TepMoaMHAMUYECKUIM UK OJHOKOHTYPHOM ITapora3oBou +

' ycraHoBkH (I1I'Y) ¢ koTnoM-yTunuzaropom

2 OO6patHbIe TEPMOIUHAMUYECKHUE ITUKIIBI XOJIOIUIBHBIX U

TEMJIOHACOCHBIX YCTAHOBOK

21 OOGparHbIe TEPMOIUHAMHYECKHUE ITUKITBI XOJIOUIBHBIX +

' YCTaHOBOK
2.2 TepMoMHaMUUECKHE LIUKIIbI TETNIOHACOCHBIX YCTaHOBOK + +

3 N36paHHbIe TTIaBBl TEPMOIUHAMUKH
3.1 Tpernii 3aKOH TEPMOINHAMHUKHU +
3.2 [Iporecchl BO BIaKHOM BO3/IyXe +
3.3 TepMoMHAMHUKA MarHETHKOB +
3.4 ®dazoBbIe IEPEXOBI 2-TO poaa +
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3.5

TepMoauHaMUKa TOBEPXHOCTH pazaena ¢a3

Bec KM, %:

20

20

30

30
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