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

JlaGopaTopHble pa6oThI 4 cemecTp - 16 yacos;

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

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

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
WHas koHTaKkTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHI
BKJIIOYas:

KonTposabHnas padora
PacuerHo-rpaduueckas padora
TecTupoBanue

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 3 cemectp - 0,5 yaca;
JK3aMeH 4 cemectp - 0,5 yaca;
Bcero - 1,0 yac
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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

- UI3YUCHHUC OCHOBHBIX 3dKOHOB TCPMOANHAMHUKHU, MCTOAOB UX IPUMCHCHUS JI pacdyeTa 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;

- U3YUCHUC MCTOAO0B ITOJIYYCHUA I/IH(l)OpMaLII/II/I 0 TCPMHUYCCKUX U KAJTIOPUICCKUX CBOMCTBaxX
BCIICCTB, IPUMCHACMBIX B KaUCCTBC TEINIOHOCUTEICH U pa60q1/1x TCJI B TCIINIOCUJIOBBIX, XOJIOAWJIBHBIX U

TCIIJIOHACOCHBIX YCTaHOBKAX;

- OCBOCHHEC MCTOJOB pacucTa TCpMOJUHAMUYCCKHUX MPOUCCCOB U HUKIIOB TCIIJIOCHJIOBLIX,
XOJIOAWJIBHBIX U TCIIJIOHACOCHBIX YCTAaHOBOK, METOJ0B OIIPCACIICHUA U aHaIM3a IMapaMeTPOB UX pa60TI)I u

nokasaresei 3((peKTUBHOCTH;

- U3YUCHHUC OCHOB 3KCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA U MATEMAaTUYICCKOT'O MOACIINPOBAHUA
TCPMOANHAMHWYCCKUX 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

3anaHupoBaHHbIE 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:
- 0COOEHHOCTHU U METO/bI pacyeTa
TEPMOJMHAMHYECKHX MTPOIIECCOB H IIHKIIOB
TEIUIOPHEPTETHUECKUX, XOJIOIMIBHBIX 1
TEIUIOCUIIOBBIX YCTAHOBOK, ITOKA3aTeNN UX
s pexTUBHOCTH;

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

- OCHOBHBIE TIOHSITHSI U TEPMHHEI B
00J1aCTH TEXHUYECKON TEPMOAMHAMUKH,
uX (PM3UYECKHIA CMBICIT; METOJMKH pacueTa
TEPMOJIMHAMHUYECKUX MPOIIECCOB
UJICaTBHOTO M PEaJbHOTO rasa.

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:

- paccuuTHIBaTh TEPMOJIUHAMUYECKHE
MPOIIECCHI U IIUKJIBI TpeoOpa3oBaHus
SHEPTUH, UCIIOJIb3yEMbIE B TEIIJIOCUIIOBBIX,
XOJIOIMJIBHBIX U TEMJIOHACOCHBIX
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUSs

YCTaHOBKAaX, MOKa3aTeJIn uX
3G PEKTUBHOCTH;;

- onpenenaTh paboune napamerphbl
TEXHHUYECKOTO 000pyI0BaHUS,
aHAJIM3UPOBATh BIMSHUE UX U3MEHEHHUS Ha
nokazarenu 3pHEeKTUBHOCTH
TEIUIOTEXHUYECKUX YCTAHOBOK U CHUCTEM.;
- pacCUUTHIBATh TEPMOTUHAMUICCKIEC
mukiael IITY u onennBaTes UxX

3¢ (HEeKTUBHOCTH;

- pacCcUuTHIBATh MPOU3BOJILHBIC
TEPMOJAMHAMUYECKHE ITUKIIBI UACATBHOTO
rasa M OleHUBaTh X 3P(EKTUBHOCTB;.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
ABTOMaTH3aIMsl TEXHOJOTMYECKUX IpoueccoB B Temno3Hepreruke (manee — OIIOII), nanpaBneHus
noarotoBku 13.03.01 TemnosHepreTrka U TEMIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIee 00pa3oBaHuE -

OaxanaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:
- 3HATh JUCITUIUIMHBI BRICIICH MAaTEMATHKH, XUMUH, PU3UKH, THPOPMATUKH
- YMETb MOJIb30BaThCs MpUKIaAHbIMU porpammamu MS Office, MathCad

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTBHI.




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 - Camocmosamenvnoe usyuenue
3aKOH TEPMOJNHAMHUKH meopemuueckozo mamepuana: Visyaenue
11 OCHOBHBIE TIOHSATHUS 4 2 - 1 - - - - - 1 - JIUTEpaTyphl IO TEME pazzena
TEPMOJIUHAMUKH. Ilod20moeKa K KOHMPOIbHOU padome:
1.2 [TepBriii 3aKkoH 28 6 - 7 - - - - - 15 - Pemenue 3ana4 no Teme nNpoueccoB UAEaIbHOIO
TEPMOJUHAMUKHU rasa
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 meopemuyueckoz0 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 HCaJIbHBIX 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
raspl. XuMHO4ecKas meopemuueckozo mamepuana: V13ydcHue
TEPMOJUHAMHKA JUTEPaTypsI IO TEME pa3jelia

3.1 Okceprust 6 2 2 - 2 - Ilodzomoexa K KOHmMPOIbHOU padome:

3.2 BogsHoit nap 37 10 14 - 13 - Pemenue 3a1a4 no TeMe TEpMOJMHAMUYECKUX

3.3 OCHOBBI XUMHUYECKOM 6 4 1 - 1 - CBOICTB U TPOIICCCOB, CBA3aHHBIX C pa60q1/IM

TEPMOJUHAMUKH. TEJIOM - BOJa U BOﬂiIHOf/'I Tap, mIOCTPOCHUE
Tperuii 3aK0H mapamMeTpoB B auarpammax: h-s, T-s, p-v.
TePMOJAUHAMHUKY H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[1], 128-155; 170-215; 302-308; 457-487.
[3], 66-72, 39-65
[6], 3-220
DKk3aMeH 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 TedeHne ra3oB U 34 8 8 - 18 - Camocmoamenvnoe uzyuenue
JKUKOCTCH. meopemuueckozo mamepuana: VI3yaenue
4.1 Tedenne ra3oB 1 26 6 8 - 12 - JUTEpATypsl IO TEME pa3jena
JKUJIKOCTEH Iloozomosxa K KOHmMPOIbHOIUL pabome:

4.2 BrnaxHsI1if BO31yX 8 2 - - 6 - Pemmenue 3ama4 mo TeMe HCTEUYEHUS KHUIKOCTEH
1 Ta30B M3 COMeEJ, BEIOOP THIIA COILIA,
moctpoeHue npoiiecca B h-s u T-s quarpammax
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[1], 267-293; 445-457
[5], 3-95
[6], 3-220
5 TepMomuHaMu4eckme 57 12 12 - 33 - CamocmosamensbHnoe usyuenue
IUKITBI TapOTYPOUHHBIX meopemuyueckozo mamepuana: VI3yienue
YCTaHOBOK JUTEPaTypHI IO TEME pa3elia
5.1 CxeMbl 46 10 10 - 26 - Ilodzomoeka pacuemnvix 3a0aHui:
MapOTypOHUHHBIX BrImoHUTE [OMAaIIHEe 3a1aHue, PACCUUTATh
YCTaHOBOK UK TApOTYPOMHHONW YCTAaHOBKH MPH
5.2 Hukiet aromusix [ITY 11 2 2 - 7 - 3aJIaHHBIX HadaJbHBIX MMapaMeTpax, mapamerpax

MIPOMEKYTOYHOTO TIEperpeBa, pacCUUTaTh
OaJTlaHCHI pereHepaTUBHBIX MoaorpeBarenei. [1o
pe3ynbTaTaM pacdyeTa MOCTPOUTh B MaciiTabe
uuki B T-s quarpamme
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Iloozomoska K KOHmMPOLHOU pabome:
Pemenue 3a1a4 1o TeMe LUKIIBI
MapOTYPOUHHBIX YCTAHOBOK,
TETI0()UKAIIMOHHBIC [IHKIIBI, [IMKJIA ATOMHBIX
ITY. INoctpoenne nukia [ITY B h-s u T-S
JrarpaMMax

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

[1], 347-380, 388-391

[3], 73-110
[4], 14-32
[6], 3-220
6 I'azoBble 1 37 12 - 12 13 Camocmoamensnoe uzyuenue
naporasoBble meopemuuecko20 mamepuana: N3yuenue
TEpPMOJMHAMHUYECKHE JUTEPaTypHl 110 TEME pa3zelia
ITUKJIBL. Ilo020mogKa K KOHmMpPONbLHOU padome:
6.1 | Cxarue razos, ra3oBble 26 8 - 8 10 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 11 4 - 4 3 YCTaHOBOK, TETUIOHACOCHBIX YCTaHOBOK
TepMOJIMHAMUYECKUE H3yuenue mamepuanog iumepamypHyix
LUKJIBI UCHMOYHUKOG:
[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 JlaGopaTopHbIit 16 - 16 - - Ioozomoeka k nabopamopnoii padbome: Jins
NPaKTUKYM BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
7.1 | JlaGoparopHbie pabOTHI 16 - 16 - - HE0OX0AMMO TPEIBApUTEIEHO U3YYHTh TEMY 1

3aJ1a4H BBITIOJHEHNUS 1TaO0paTOPHOH paboTsl, a
TaK XK€ U3Y4YUTH BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "JlabopaTopHbIil MpakTHKyM"
Marepuany




ITodzomogKa K mexyuiemy KoHmpouio:
[ToaroroBka OTYETOB 110 JTAOOPATOPHBIM
paboram. [ToBTOpeHne Matepuana 1o pasueny
"JIabopaTopHBIif TpaKTHKYM"
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o pasleiy
"JIabopaTopHBIif TpaKTHKYM"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

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

220;267-293; 445-456

[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 — nnanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas 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 TOHATHS TEPMOJAMHAMUKH.

TexHuueckass TepMOJUHAMUKA KaK TEOPETUYECKas OCHOBa TeIIodHEepreTuku. 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 TEPMOJMHAMUKU KaK 3aKOH COXpPAaHEHUS U IMpeBpalleHus Hepruu. Termnora u
pabota - gopmbl nepenaun sHepruu. PaboTa pacumpeHus U TexHudeckas pabora. BHyTpeHHss
SHEPrusl U SHTAIBINA. AHAIUTUYECKOE BBIPAKEHUE MEPBOro 3aKOHA. YpaBHEHHE MEPBOr0 3aKOHA
TEPMOJMHAMMKHU IS HEPAaBHOBECHBIX IIPOLIECCOB. YPABHEHME NEPBOIO 3aKOHA TEPMOJMHAMUKHU
JUISL  CTAllMOHApPHOTO OJHOMEPHOr0 TOTOKa. TepMOAMHAMHYECKHE CBOWCTBA M IPOLECCHI
WJealbHOTO ras3a. YpaBHeHHe coctossHus Knamneiipona - MenneneeBa. Kanopudeckue cBOMCTBa
UJeaNnbHOro ra3a. MOoJIeKyJIIpHO-KMHETUYECKass TEeOpUs TEIUIOEMKOCTH Ta30B. 3aBHUCUMOCTb
TEIUIOEMKOCTH HUJEAJIbHOTO raza OoT TeMrepaTypbl. BHYTpEHHss 3HEpIrUsl U HTAJIbIUS UJI€ATbHOIO
ra3a. Tabmuipl TepMOIMHAMUYECKUX CBOMCTB MA€aIbHBIX ra3oB. OCHOBHBIE MPOIIECCHI UACATbHBIX
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 CBOWCTB MJCATLHBIX T'a30B 10 CBOWCTBAM KOMIIOHCHTOB..

2.2. Bropoii 3aKk0H TepMOANHAMUKHI

OOpatumble 1 HeoOpaTumble Mpouecchl. OCHOBHbIE MPUYMHBI HEOOPATHMOCTH IPOLECCOB.
@OpMyJIUPOBKH BTOPOrO 3aKOHA TEPMOJMHAMUKU M CBSA3b MEXIY HUMHU. TepMOIMHAMHUYECKHUE
nukiel. TepMudeckuil k0dQPUIMEHT MOJNE3HOTO NEWCTBUS IMKJIa TEIJIoBOro asurarens. Lluxn
Kapno u ero KIIJ[. Jlokxa3aTenpCTBO CyIIECTBOBAaHUS SHTPONUU. PacueT W3MEHEHHs] SHTPOIUU
U/IeaIbHOTO Ta3a ¢ noMolubto Tadbuui. T,s-auarpamma u ee cBoiicta. TepmMoguHAMUYECKHE LIUKIIBI
B T,s-nuarpamme. Bo3pacrtanue 3HTpONUM U30JIMPOBAHHON CHCTEMBI. AHAJIUTHUECKOE BBIPAXKECHHE
BTOPOTO 3aKOHa TEpMOAMHAMUKH. CTaTHUCTUYECKUH CMBICI BTOPOTO 3aKOHA TEPMOJIMHAMHUKU.
OHTponMss U TepMOJUMHAMUYECKass  BEPOATHOCTb  COCTOSHUS.  ODHTPONUIMHBIL ~ MeToJ
TEPMOJIMHAMUYECKOTO aHAJIN3a. .

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

3.1. Okceprus

[lonsiTue sKceprum. DKCeprusi HEMOJABUKHOIO Teja, MOTOKA BEIIecTBAa M TEIIOoThl. [loTepu
skceprun. @opmyna ['tom -Cromona. Dxceprernueckuii KIIJ[. Xapaktepuctuueckue (yHKIIHH.
Xumuueckuit noreHman. OcHoBHbIe MU depeHInaibHbIe YpaBHEHHUS] TEPMOTUHAMUKHY. .

3.2. BoasHoii nap
TepMoaMHAMUYECKHE CBONCTBA pealbHBIX Tra3oB. p,V-auarpamma. @®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, BJIQKHOTO, CYXOrO HACHIIIEHHOTO W Teperperoro mapa. CBepXKpUTHYECKas 001acTh
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 TaszoB.llomobue TepMOAMHAMHUYECKHMX CBOWCTB BEIIECTB. YpaBHEHHE IIpoliecca
npoccenupoBanus. [Ipeacrasienue npouecca IpocceTupoBaHms BOASHOTO napa B h,s - auarpamme.
HuddepennmanbHoe ypaBHeHHE aauadbaTHOro apoccenb-dddekra. Temmeparypa HWHBEPCHUHU.
KpuBas unBepcuu, nposiBjieHUE €€ B pa3IuYHbIX TEPMOJMHAMUYECKUX JTUarpaMMax..

3.3. OCHOBBI XUMUYECKOU TEPMOJIUHAMUKH. TpeTuil 3aK0H TEPMOJUHAMUKU

TemutoBoii ad ekt peakiuu. 3akoH ['ecca u ero cienctBus. COOTHOIIEHUE MEXKTY U30XOPHBIM
U n300apHbIM 3¢ deKkTaMu peakiuu. 3aBUCUMOCTh TeIIoBoro 3¢ dexra peakuuu oT TEMIEPaTypHl.
YcnoBus XUMHUYECKOTro paBHOBecHs. KoHCTaHTa paBHOBECHS Peakiiuu. Buibl KOHCTaHT paBHOBECHS
peakiuu. 3aBUCUMOCTh KOHCTAHTHI PABHOBECHUSI PEAKIMU OT TeMIIepaTypbl. 3aBUCUMOCTH BbIX0/a
MPOJYKTOB PEAKIIUU OT TEMIIEPATYpPhl, JABIICHUS U MPUCYTCTBUS MHEPTHBIX Ta30B. OOIIHE YCIOBUS
TEPMOJMHAMHYECKOr0 paBHOBecHs. DOpPMYIMPOBKH U aHAJIUTUYECKOE BBIPAXKEHHE TPETHEro
3akoHa TepMmoauHamuku. ['unoresa [1nanka. AGcomtotHast SHTponusi. CIEeICTBUS TPETHEro 3aKOHA
TEPMOJUHAMHUKH. .

4. Teuenue 2a3086 u HcUOKOCMEI.

4.1. TeueHue ra3oB U KUIKOCTEH

VpaBuenue | 3akoHa TEPMOIMHAMUKHU IS OOpaTUMOro aanadaTHOTrO MOTOKAa HECKMMAaeMOM
xuakoctu (ypaBHeHue bepHysuin). YpaBHeHHE Hepa3pblBHOCTH MOTOKA. [lapameTpbl MmoiHOTO
a71MabaTHYecKoro TOPMOKEHHUS MMOTOKA. Y paBHEHHE MEXaHW4YeCKOi sHepruu. CKOpPOCTh HCTEUYCHUS
U3 CYXHUBAIOIIErocs corvia. MakcUMallbHbId pacxoJ M KpUTHYECKash CKOPOCTb. 3aBHCHUMOCTH
CKOPOCTH U pacxoja ras3a 4epe3 COIUIO OT OTHOLIEHHS] KOHEYHOI'0 U HadaiabHOro jaasieHuil. Comio
JlaBansa. Wcteuenue ¢ yuerom HeoOpatumoctu. Koadduimentsl ckopoctu u pacxona. [Ipoduns
coria. 3aKOH oOpalleHHsl BO3JIEHCTBUI. YpaBHEHHE Ipoliecca apoccenrpoBanus. [Ipeacrapnenue
mpolecca JpOoCcceMpoBaHusl BOASIHOTO mapa B h,s - nuarpamme. [uddepennmanbuoe ypaBHeHUe
aguabatHoro apoccenb-3ddekra. Temneparypa maBepcuu. KpuBas mHBEpCHU, MPOSIBICHUE €€ B
Pa3IMYHBIX TEPMOJIMHAMUYECKUX JUarpaMmax..

4.2. Bniaxxuslil BO31yx
CBolicTBa BI@XXHOTO BO3[yXa, TOYKA POCHI, BJIArocojepaHue, BIAKHOCTh aOCOIIOTHAs U
OTHOCHTEJIbHAS, SHTAIbIUs, h,d— nuarpamma BiIa)XHOTO BO3/yXa, MPOIIECCH BO BIAKHOM BO3JIyXE..

J. TeDMOOMHClMMLlQCKue UUKTIbL naDOmVD6LlHHle YyCniano60K

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 pacuivpenue napa B TypOuHe U cxaTue Bojbl B Hacoce. Lk u cxema
napoTypOMHHON YCTaHOBKH C MPOMEKYTOUYHBIM neperpeBoM napa. Llukn B T,s- u h,s- tuarpammax.
KIIJ[ uukna. PerenepaTuBHBIN NOJIOTPEB MUTATENBHOM BOJbl. CXeMa pereHepaTUBHOIO MOJOTPEBA
¢ orOopom napa. Tepmuueckuii KIT/I, 3aBucuMOCTb €ro oT YnciIa MoJorpeBareseil U TeMnepaTypbl
NUTATENbHOM BOJBL. TemnmoduKanroHHbIe IUKIBI MapOTypOUHHBIX YCTaHOBOK. KpuTepuu oueHKu
3¢ (HEKTUBHOCTH LIMKJIOB, CXEMBI C TPOTUBOAABIEHUEM U ¢ OTOOPOM Mapa U3 TypOUHBI..

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

6.1. CxaTue ra3oB, ra3oBble TEPMOJIMHAMUYECKUE UKIIBI U LIUKJIbI 1APOTra30BbIX YCTAHOBOK

Pabora oxnaxxnaemoro ogHocTyneH4aToro kommpeccopa. OtBoanmas termiora. Kommpeccop ¢
BpeIHBIM 00beMOM. MHOrocTyneHuaTslii komnpeccop. OnTuManbHOe pacipeeieHue JaBIeHUs 110
crynensiM. HeoOpatumoe agmabaTHOoe cxkaTve B Kommpeccope. IlpuHnunuanbHas cxema M LUKI
ra3orypOunnoii ycranoBku (I'TY) ¢ moaBogoM TEMIOTHI MPU TOCTOSTHHOM  JaBJICHHHU.
Tepmuueckuid KIIJ[ wneansHoro mukna ['TY. [leiictBurenbHbiii muki u ero KIIJ. Buusaue
HeoOpaTuMocTH mporeccoB cxatuss u pacmupenus Ha KIIJ mukma ['TY. Perenepamus,
MHOTOCTYIIEHYaTOE C)KaTWe M CTYNEHYAThli TOABOJ Telja B Ta30TYpOMHHON yCTaHOBKE.
KomOuHupoBaHHble HUKIBL. TepMOIMHAMHYECKHE IUKIIBI mapora3oBbix yctaHoBok (I1I'Y), tumbl
II'Y, cxema III'Y ¢ xomiom-yrunusatopoM u 1ukia B T,s- auarpamme. CreneHb OMHApHOCTU
nukia. KITJ[ 6unapuoctu nukina. TepMoauHamMHuecKue UKIIBI JBUTATEICi BHYTPEHHETO CrOpaHus
C TOABOJOM TEIUIOTHI TPU IOCTOSHHOM OOBEME, MOCTOSIHHOM JaBJICHHHW U CO CMEIIAaHHBIM
noaBoaoM TeroThl. M3obOpaxkenue mukiaoB JBC B p,V- u T,s- amarpamMmmax, OCHOBHBIC
xapakrepuctuku ¥ KIIJ nuxioB. CpaBHenue tepmuueckux KIIJ[ stux mukmnos. MuaukaTopHbie
JyarpaMma, JaBJI€HUE U MOIIHOCTb..

6.2. ObpaTHbIe TEPMOIUHAMUYECKUE IUKITBI

Oo6parseiii ka1 Kapro. XoJoawJIbHBIA W OTOMHUTENBbHBIA KO3(pduimenTsl. CxeMa W MK
BO3JIYIITHOM XOJIOAUILHOM YCTaHOBKH, XOJIOAUIBLHBII KOX(PPUITUCHT u
XOJIOIOMPOU3BOAUTENHHOCTh. CXeMa U LUK MapOKOMIIPECCHOHHON XOJIOJAMIBHOM YCTaHOBKH.
XOJIOMMIIBHBINA KOA()(DUIIMEHT U MOIIHOCTh NPUBOJIA, XJIaIar€HTHl XOJOIUIBHBIX YCTaHOBOK. Cxema
MapOKOMIIPECCHOHHOIO TEIIOBOTO0 Hacoca, MUK B T,S- quarpaMMe, OTONMMUTENIbHBIN KOA(D(UIIMEHT
Y MOIIIHOCTb MPUBOJIA..

7. JlabopamopHwill nDaKmuKym

7.1. JJaGoparopHbie pabOThI

N3o0xopHOoe HarpeBaHue BOJbl M BojasHOro mnapa. MccinemoBanue mnpouecca aanabdaTHOTO
WUCTEYEHUs] BOJSIHOTO Tmapa (Bo3ayxa) dYepe3 CyxuBawiieecs comio. OmnpeneneHue
TEPMOJIMHAMMUYECKUX CBOMCTB BO3AyXa Hpu aTMochepHOM JaBiieHUH. L{MKiabl mapoTypOMHHBIX
ycranoBok (IITY).BausHue napamerpoB Ha sHepreTudeckyro s¢dexruBHocTh 1ukia [ITY.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. KonTponbhas padota Ne3 «TepMmoanHaMuyeckue CBOMCTBA U MPOLIECCHI BOASHOTO Mapay;
2. KonrtponbHas padora Ned «credyenue uaeanbHbIX ra30B U BOJSHOTO MTapa U3 COMen»;
3. TepMoarHaMUYeCcKue UKIbI TApOTYPOMHHBIX YCTAaHOBOK;
4. TepMoauHAMHUYECKHE LIUKIIBI TAPOTYPOUHHBIX YCTAHOBOK C IIPOMEXYTOUHBIM IEPETPEBOM
napa;
5. TepmoarHaMUYeCKUe IUKIIBI MAPOTYPOMHHBIX YCTAHOBOK C pereHepalnmei;
6. TepMoiMHaMUYeCcKUE IUKIIb TApOTYPOMHHBIX YCTAHOBOK aTOMHBIX 3JIEKTPOCTAHIUH;
7. TepmoaMHAMUYECKUE IIUKIIBI Ta30TypOMHHBIX YCTaHOBOK;
8. KonrponbHas padora Ne5 «PacueTr UKIOB MapOTypOMHHBIX YCTAHOBOKY;
9. TepMoIMHaMUYECKHUE MPOLIECCHI CKATHUS Ta30B B MIOPIIHEBBIX U POTALIMOHHBIX
KOMIIPECCOpax;
10. TepmoauHaMU4eCKHe UKIIBI TAPOKOMIIPECCHOHHBIX XOJIOAWIBHBIX MAIIMH U TETUIOBBIX
HAaCOCOB;
11. TepmoauHamMuueckye LUKIIbI IBUTATENEH BHYTPEHHETO CrOPaHUS;
12. TepmoauHaMUYECKHE LUKIIBI TA30BbIX XOJIOMIBHBIX MAIIMH (BO3YLIHbIE XOJI0UIbHbBIE
YCTAHOBKH);
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13. KonTponpHas padora «TepMonnHaMHUeCKie HUKIIBI Ta30TYPOMHHBIX YCTAaHOBOK,
JBUTATENIel BHYTPEHHETO CTOPaHUs U XOJOIUIbHBIX MAIIUH;

14. TepmoguHAMUYECKIE OCHOBBI TEILTO(PUKAIINY;

15. TepmoaguHaMu4ecKue MPOLECCHl ¢ BOASHBIM apoM (aauadaTtHoe IpOCCeTpOBaHUE).;
16. TepmoguHAMUYECKHE MTPOILIECCHI C BOASHBIM MapoM (aarnabaTHBIA U309HTPOIHBIN );

17. ITapameTpsl COCTOSAHUS TEPMOJUHAMUYECKONU CUCTEMBI. [IepBbIii 3aKOH TEPMOJMHAMUKHI
JUTSL HEMOJIBMXKHOU CHCTEMBI M TIOTOKA BEILIECTBA,

18. Dkceprus TepMOAMHAMHUYECKUX CHUCTEM (IIOCTOSTHHAS U [IepeMEeHHas TeMIeparypa
MCTOYHHKA TEIUIOTHI);

19. TepmoauHaMHUUYECKHE MPOIECCHI C BOJSHBIM IapoM (M30XOPHBIN);

20. TepmoiMHaAMHYECKHE MPOLIECCHI C BOJISIHBIM MTApoM (KM300apHBIil);

21. UneanbHslil Ta3. TepMoguHaMUYECKHE CBOMCTBA HACaIbHBIX ra30oB. M3oTepmMuyeckuit,
M300apHBIi, N30XOPHBIN MPOLIECCHI HI€ATBHOIO I'a3a;

22. TepMOoIMHAMHYECKHE CBOMCTBA BOJIBI M BOJSTHOTO Tapa, TAOJIHIIBI CBOMCTB BOJSHOTO
napa;

23. Dkceprus TEPMOIMHAMHUECKUX CHUCTEM (IKCEPTHUsi HEMOBUKHON CUCTEMBI M SKCEPTHUS
MIOTOKA);

24. TepmoMHAMUYECKHUE MPOIIECCHI C BOASHBIM MAapOM (M30TEPMHUUECKHUIA);

25. Bropoii 3aK0H TepMOJUHAMUKU. DHTPOIUS;

26. KontponbHas padora Ne2 «TepmoauHamMudeckie CBOMCTBA CMECEi ra3oBy;

27. TepMOIMHAMHYECKHE CBOMCTBA CMECEH Ta30B;

28. KonrpomnbsHas padora Nel «Tepmoaunamudeckue npouecchl UealbHOTO ra3a;

29. AnnaGaTHBII U TOTUTPOITHBIN MPOIIECCH UICATBHOTO ra3a;

30. Mcreyenune ra3oB ¥ BOJSHOTO MMapa U3 CYKUBAIOLIUXCS COTEIT;

31. Ucreuenue razoB 1 BOJASHOIO napa u3 comnen JlaBans;

32. Ucreyenue ra3oB ¥ BOJSHOTO Mapa U3 CYKUBAIOUIUXCS COTEN MPU HATUYUHU TPEHUS.

3.4. TeMbl 1a00paTOPHBIX padoT

1. Onpenenenne n300apHOI TETNIOEMKOCTH U TEPMOJAMHAMUYECKUX CBOMCTB BO3yXa.;
2. OmpenesneHre TEPMOJUHAMIYECKUX CBOMCTB BO3/lyXa MpU aTMOC(EepHOM aBICHHH;
3. UccnenoBanue nporiecca aanadaTHOr0 HCTEUEHUS BOJISTHOTO Mapa (Bo3/yxa) uepes
CYXXHBAIOILIEECs COILIO;

4. 30x0opHOE HAarpeBaHUe BOJIBI M BOASHOTO TMapa.

3.5 KoncyabTauuu

NoakowhE

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

OO6cyxaeHre MaTepralioB 1o pa3aeity
OO6cyxaeHne MaTepuaioB MO pa3iery
OO6cyx1eHre MaTepuaioB Mo pa3zieny
OO6cyxaeHne MaTepuasoB MO pa3ieiy
OO6cyx1eHre MaTepuaioB Mo pa3ieny
OO6cyxaeHne MaTepuasoB Mo pa3iety
O6cyxeHne MaTepuaios Mo keiicam pasaena "JlabopaTopHblil IpakTUKYM"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

Kopbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUIAHE
WHJIUKAaTOPOB cooTBeTcTBUU C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]12]3[4]5]6]7

3HaTh:
OCHOBHBIE ITOHATHS U TEPMUHBI B 00J1aCTH Konrponsnas padora/TepmoguHaMuyeckue
TEXHUYECKON TEePMOAMHAMUKY, UX (pU3HUECKUil V50 + CBOMCTBA M MIPOLIECCHI HIEATIBHOIO Ta3a
CMBICJI; METOAMKH pacyeTa TEPMOAMHAMUYECKUX
IIPOIIECCOB UJICAJILHOTO U PeaJIbHOTO ra3a
0 TEPMUYECKHUX U KATOPUUECKUX CBOMCTBAX KonrpomnsHas padora/TepmoguHaMudeckue
BEIIECTB, METOJIaX MOJy4eHUs HHPOpMALIUU O N-Sork-3 + CBOMCTBA U MPOLIECCHI BOASHOIO Mapa
HUX
0COOEHHOCTH U METO/IbI pacyeTa Konrponsnas padora/lcTreuenue naeanbHbIX Ta30B U
TEPMOJUHAMUYECKHUX IIPOLIECCOB U IIUKJIOB BOJISIHOT'O 1apa U3 COMell
TEIUIO3HEPreTUUECKUX, XOJIOIUIbHBIX U N-50mk-3 +
TEIIOCUJIOBBIX YCTAHOBOK, IIOKA3aTENIN UX
3¢ (HEeKTUBHOCTH
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 10 pe3yabTaTaM BITOJHEHHS U
TEPMOJMHAMHYECKHE XapaKTEPUCTUKU N-50mk-3 + | + + | 3aIKThI 1a00PATOPHBIX paboT
ITPOLIECCOB PEAJIBHOTO I'a30B
paccuuThIBaTh IPOU3BOJILHBIC PacuetHo-rpaduueckas pabora/Pacuer nukia Ha
TEPMOIMHAMHUYECKUE LIUKJIIbI uaeanbHoro raza u | MJ1-2onk-4 + UiealbHO-Ta30BOM pabovyeM BEIeCcTBE
OLIEHHBATh UX 3P (PEKTUBHOCTE;
paccuuThIBaTh TEPMOJUHAMUYECKHUE LIUKJIIBI PacuetHo-rpaduueckas padora/Pacuer nuxmna IITY ¢
IITY n ouenuBars ux 3GHEKTHBHOCTD W-20nk-4 + IPOMEKYTOUHBIM TIEPETPEBOM T1apa U JIBYMs

pEreHepaTUBHBIMU OJJOTPEBATEISIMU
OTpeIeIIATh paboune mapaMeTpbl Texaudeckoro | MJI-2ormk-4 + Kontponbnas pabora/PacyeT nukion
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000pyIoBaHUs, AHATM3UPOBATH BIMSIHUE UX
M3MEHEHHS Ha MoKazaTesu 3pPpeKTUBHOCTH
TEIIOTEXHUYECKUX YCTAaHOBOK U CHCTEM.

NapoOTypOMHHBIX YCTAHOBOK

pPacCYMTHIBATH TEPMOTUHAMHYCCKHIE MTPOIECCHI
U [UKJIBI PE0Opa30BaHUs SHEPTHH,
UCIIOJIb3yEMbIC B TEIUIOCHIIOBBIX, XOJIOAUIbHBIX
U TEIUIOHACOCHBIX YCTAHOBKAX, MOKA3aTEIU UX
3¢ (HEeKTHBHOCTH;

N-20mx-4

KonTponbras paborta/Pacder mporeccoB cxaTus B
KOMITPECCOPaX, IIMKIIOB ra30TYPOMHHBIX YCTAHOBOK,
,IIBHI‘aTeJIeﬁ BHYTPCHHCT'O CropaHusd, XOJI0AUJIbHBIX
MAIIKH U TEIIOHACOCHBIX YCTAHOBOK
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. Pacyer nukia Ha ueabHO-Ta30BOM paboueM BemiecTBe (PacuerHo-rpadudeckas padbora)

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: [TucemenHas pabora
1. UcredyeHue uealibHBIX ra30B U BOJAsIHOTO Napa u3 comnel (KonTponeHas padota)
2. PacueT mpormeccoB C:kaTusi B KOMIIPECCOpax, MUKIOB ra30TYpOMHHBIX YCTaHOBOK,
JIBUTATENICH BHYTPEHHETO CrOpaHusl, XOJOJMIIbHBIX MAIIMH U TEIUIOHACOCHBIX YCTAHOBOK
(KontponpHnas pabota)
3. Pacuer nukioB mapotypOuHHBIX ycTaHOBOK (KoHTponbHas paboTa)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUILIINHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM M aTTECTAlIMOHHON COCTABIISIFOIIUX.

Ixzamen (Cemecmp Ned)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISIFOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTD.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBEICHBI B (POH/IE OIIEHOYHBIX
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;
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2. OxotuH, B. C. Tabnuiibl TEpMOIMHAMHYECKUX CBOUCTB ()PEOHOB U APYTUX XJIAJAr€HTOB :
Metoanueckoe mocodbue mo kypcam "Tepmonnnamuka" u "TeopeTuuecKkre OCHOBHI TETUIOTEXHUKA"
no HanpasieHnusM "Temnosnepreruka”, "DuepromammaocTpoenne” u "Texuuueckas ¢pusuka" / B.
C. OxotuH, A. A. AnekcannpoB, Mock. suepr. ud-T (MOU TY) . — M. : U3n-Bo MOU, 2001 . — 31
c.;

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

4. JlxxypaeBa, E. B. PacuerHble 3ajanus Jjis1 CaMOCTOSATEIbHBIX 3aHATUH IO TEPMOJAMHAMUKE U
TEXHUUYECKOHN TepMoJIMHAMUKeE : yueOHOe ocodue o HanpasieHusM "TernnosnepreTuka u
TeroTexHuka", "IHepromamuHocTpoenue” u " nepnas snepretuka u temwodusuka” / 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 TEpPMOAMHAMUYECKUX CBOMCTB ra30B. Pazgarounslii MaTepual :
yueOHO-MeToIndYeckoe mocobue mno kypcam "Tepmoaunamuka”, "Texnudeckas TepMoguHaMuKa”
o HarnpasyieHusM "TerosnepreTuka u Temtorexauka” 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 :
ciupaBouHuK / A. A. Anekcannpos, K. A. Opnos, B. ®@. Oukos . — 2-e u3f., nepepad. u gom . — M. :
Usnarensckuii nom MBU, 2017 . — 226 c¢. - ISBN 978-5-383-01073-0 .;

7. OxotuH, B. C. O6patHbie TEpMOIUHAMUYECKHE ITUKIIBI XOJIOIMIBHBIX U TETNIOHACOCHBIX
YCTaHOBOK : yuyeOHoe nmocodue nmo kypcam "Tepmoannamuka" u "TexHuueckas TepMOAMHAMHKA" IO
HanpapieHusM "TerutosHepreTrka u TerioTexauka', "SnepHas sHepreTuka u Teriopusnka’,
"Oueprerudeckoe MamurHocTpoenue" / B. C. OxoruH, E. B. Jlxxypaesa, JI. A. Kunskos, Hair.
uccnen. yu-t "MD" (HUY"MOBHN") . — M. : Uzn-Bo MDOU, 2018 . — 64 c. - ISBN 978-5-7046-
2070-9.

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

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

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

3. TBT Shell;

4. DNneKTpOHHAS SHIIUKJIONEINS SHEPTETUKH.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPogecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3yiekTponHasi 6ubauoreka - https://elibrary.ru/

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

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

. HannoHanbHasi 3JIeKTpoHHAas oudmoreka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTan oTkpeITHIX TaHHBIX Poccuiickoii @enepamuu - https://data.gov.ru

. ba3a oTKpBITHIX JaHHBIX MHUHHCTEPCTBA TPYAA U COUMATBbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
connasbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

CONO OIS~ WN B
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10. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus 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. Uudopmanuonno-cnpapounas cucrema «Kogexe/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemenus

Homep ayauropun,
HAaHMEHOBaHHUeE

OcHalenue

VY4eOHble aynuTopun
JUIs1 IPOBEJICHUS
JICKIITMOHHBIX 3aHATHUH U
TEKYIIEr0 KOHTPOJIS

K-120, MamuHHBIH

3a1 BI]

cepBep, KOHIUITUOHED

VY4eOHble aynuTopun
JUIs1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

B-209/3,
JlaGopaTtopus kad.
"TOT"

pabodee MECTO COTpYIHHKA, CTOJI, CTYJI, IIKag
JUTSL TOKYMEHTOB, KA 151 0K IbI, Kad AJs
XPaHCHUA NHBCHTApPs, KOMIILIOTCpHAs CETh C
BBIX0/I0M B IHTepHET, KOMITbIOTEP
MIEPCOHAJIbHBIN

B-205, YucOnas
naboparopust
TEXHHYCCKOU

TEPMOIMHAMUKHU

pabodee MECTO COTpYIHUKA, CTOI
IperoaaBaresis, CTol, mKad s JOKYMEHTOB,
mKad 71 0J1eK b, KOMITBIOTEPHAs CETh C
BBIX0/I0M B IHTEpHET, KOMITBIOTEP
MePCOHAIIbHBIN, UHBEHTAPh
CHEeUaIN3UPOBAHHBIN, CTEH]] JIa0OPAaTOPHBIH,
yueOHO-HarIsHOe Tocooue

VY4eOHble ayuTopun
JUI IPOBEICHUS
a00paTOPHBIX 3aHATUN

B-209/3,
Jlaboparopus kad.
"TOT"

pabodee MECTO COTPYIHHKA, CTOJI, CTYJI, IIKag
JUTSL TOKYMEHTOB, KA IS 0K b, IKad AIs
XPaHCHUA NHBCHTApPs, KOMIILIOTCpHAs CETh C
BBIX0/I0M B IHTepHET, KOMITBIOTEP
MePCOHAIIbHBIN

B-205, YucOnas
naboparopust
TEXHUYECKOU

TEPMOIUHAMUKU

pabouee MECTO COTPYIHUKA, CTOJ
IpernojiaBaTess, CToj, mKad 11 JOKyMEHTOB,
mKad U1 01eXK b, KOMIIBIOTEPHAs CETh C
BbIXOZIOM B IHTEpHET, KOMIIBIOTED
[IEPCOHAJIbHBIN, UHBEHTAPh
CHeUaIN3UPOBAaHHBIN, CTEH]] J1a0OpaTOPHBIH,
y4eOHO-HarIsAHOe 1ocodue

VY4eOHble aynuTopun

Bb-205, Yuebnas

napra, CTOJ npernoaaBareid, CTyJl, IOCKa

JUTSI TIPOBEICHUS ayIuTOpus MeJoBasi, MyJTbTUMEIUIHBIN MPOEKTOP, IKPaH,
MPOMEKYTOUHOMN KOJIOHKH
aTTecTaluu
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHbMEHHBIH,
CaMOCTOSATEIIbHOM KommbrotepHslit BeIIaJIKa JUIsl OCK/IbI, KOMIIBIOTEPHAS CETh C
paboTHI YUTATBLHBIA 3471 BBIX07IOM B IHTEpHET, KOMITBIOTED

NIEPCOHAIbHBIN, IPUHTEP, KOHIULINOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

B-209/2, Kabuner
COTPY/AHUKOB Kag.
"TOT"

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJ, CTYJI, IKad A JOKYMEHTOB, TyMmOa,
KOMITIBIOTEPHAsA CETh C BBIXO/I0M B I/IHTepHeT,
MHOTO(YHKITMOHATIBHBIN IIEHTP, KOMITBIOTED
NIEPCOHAJIbHBIN, KOHIUIIMOHED
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TTomemenust misa
XpaHeHUs
obopynoBaHUs U
y4eOHOr0 MHBEHTapPs

B-404/1a, KitagoBas
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IIpunoxenne A

BAJLJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHUILJIMHBI

TexHuueckas TCpMOINHAMHUKA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 TepMoaumHaMu4ecKue CBOWCTBA M MPOIIECCHI UeanbHoro ra3a (KonrpoasHas padota)

KM-2 TepmoauHaMudecKkue CBOWCTBA | Mpolecchl cMeceii ra3oB (KoHTponbHas paboTa)
KM-3 Pacder nmkia Ha ujieaabHO-Ta30BOM paboueM BemecTBe (PacueTno-rpadudueckas padbota)

KM-4 TepmonuHaMu4ecKue CBOWCTBA U TpoIiecchl BosiHOTO napa (KortponsHas padora)

Bujx npome:xyTo4HOI aTTecTanuu — 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 +
33 OCHOBBI XMMHUECKOHN TEpMOJMHAMUKHU. TpeTuil 3aKoH +
) TEPMOJTMHAMUKH
Bec KM, %: | 30 20 15 35
4 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUSITHI TEKYIIET0 KOHTPOJISI yCII€BAEMOCTH MO TUCIUILTHHE:
Hcreuenune naeabHBIX Ta30B U BOASHOTO mapa u3 comnen (KoratponsHas padota)

KM-5
KM-6
KM-7

KM-8

Pacuer nuxiioB mapotypOunHbIX ycTaHOBOK (KoHTponbHas pabota)
Pacuer nukia [1TY ¢ npoMexyTOYHBIM NEPErpeBOM Napa U JAByMsl PET€HEPaTUBHBIMU

nojorpesatensiMu (PacuetHo-rpadudeckas pabora)

Pacuer nmporieccoB cxkaTusi B KOMIIpeccopax, LUKIOB ra30TypOMHHBIX YCTAHOBOK, IBUraTesen
BHYTPEHHETO CrOPaHUsl, XOJIOAWIBHBIX MAIIMH U TETNIOHACOCHBIX ycTaHOBOK (KoHTponbHas
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paborta)
KM-9 3auger mo pe3ynbTaTam BBITIOJHEHUS U 3aIIUTHI JabopaTopHbIX padoT (TectupoBanme)

Bua npoMexkyTo4Hoil arTecTannu — JK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimabl KM: > 6 ! 8 J
pasiena AT et Henens 4 | 9 |12 | 15 | 16
KM:
1 Teuenue ra3zoB U KUIKOCTEU.
1.1 TedeHnue razoB H KUJIKOCTEN +
1.2 Bunaxxusrit Bo3yx +
5 TepMoMHAMUYECKUE ITUKITBI TAPOTYPOUHHBIX
YCTaHOBOK
2.1 CxeMbl apoTypOMHHBIX YCTAaHOBOK + + +
2.2 Huxst atomasix [ITY +
3 ["a30BbIe U Mapora3oBble TEPMOJUHAMHYUECKHE
ITUKJTBL.
31 CikaTtue razoB, ra30BbIe TEPMOJIUHAMUYECKHE IUKIIBI +
' Y IIUKJIBI TAPOTa30BhIX YCTAHOBOK
3.2 OOparHbIC TEPMOIUHAMHYECKUE ITUKITBI +
4 JlaGopaTopHBIif PAKTUKYM
4.1 JlaGopatopHble paboThI +

Bec KM, %: | 25 25 10 20 20
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