MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsaenune noarorosku/cnenuaibHocth: 13.03.01 TennodHepreTuka u TEMIOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMHTI/I32HI/IH TEXHOJOI'HY€CKHUX ITPOLECCOB B
TCIUIOOHEPIreTuKe

YpoBeHnb 00pa3oBaHus: Beicliee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEXHUYECKAS TEPMOAUHAMMUKA

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacrp 00pa3zoBaTebLHOM
Obsi3aTenbHas
MPOrpaMMBblL:
Ne qucuMnIMHBI 10 yyeOHOM
Auett y y 51.0.20
ILUIAHY:

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

TpyaoeMKOCTb B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
IJIAHY:

324 yaca

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

3 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 4 cemecTp - 32 yaca;
Bcero - 64 yaca

JladopaTopHbie padoThI 4 cemecTp - 16 yacos;

3 cemecTp - 2 yaca;
Koncynbranumn 4 cemecTp - 2 yaca;
BCero - 4 yaca

3 cemectp - 77.5 yaca;
CamocrosiTesibHasi padora 4 cemectp - 97.5 yaca;
Bcero - 175.0 yaca

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

KontpoabsHnas padora
PacderHo-rpadguyeckas padora
TecTupoBanue

HpOMe)KyTO‘[HaH aTrrecranusd:

IK3aMeH 3 cemectp - 0.5 yaca;
IK3aMeH 4 cemectp - 0.5 4yaca;
Bcero - 1.0 uac
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Eroposa H.B.
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(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)

COI'TACOBAHO:

PykoBoguTenn
00pa30BaTEIIbHON IPOrpaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Me3uH C.B.

Waentuduratop

R420ae592-MezinSV-dc40cfee

C.B. Me3un

(1OIKHOCTB, ydeHast CTENEHb, yIEHOE 3BaHKE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIpbl

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

CseneHva o snagensuye L3N M3K

Bnapeney

YepHses A.H.

Waentuduratop

R7a97f450-ChernyaevAN-b37575e|

(pacudpoBka
MIOJITIHUCH)

A.H. YepHsieB

(1OIKHOCTB, ydeHast CTENEHb, yIEHOE 3BaHKE)

(moamnucek)

(pacuudpoBka
MOJITTHCH)



1. EJIX U 3AJTIAYN OCBOEHUSA JUCHUITJIMHBI

Leab ocBoeHMs] AUCHMIUIMHBI. UW3YYCHHE OCHOBHBIX 3aKOHOB TEPMOIMHAMHKH U
TEPMOJIMHAMHYECKUX METOJIOB aHAlIM3a MPUMEHUTEIIEHO K TEXHHYECKOMY OOOPYIOBAHHUIO M CHCTEMam
MIPOM3BOJICTBA, MIEPEAAYU U TPAHC(HOPMAIIUU TETUIOTHI B TETUIOCHIIOBBIX, XOJIOIMIBHBIX U TETUIOHACOCHBIX
yCTaHOBKax

3agauu AUCHUILIMHBI

- U3y4eHHE OCHOBHBIX 3aKOHOB TEPMOJIUHAMHKH, METOJ0B UX IPUMEHECHHUS JIJIS pacueTa u
aHaJIM3a MPOIIECCOB B TEXHUYECKOM 000PYAOBAaHUU U CHCTEMaX MPOU3BOJICTBA, TIepeadn U
TpaHc(hOpPMAIIMK TETUIOTHI B TEINIOCHUIIOBBIX, XOJOAMIBHBIX U TEIZIOHACOCHBIX YCTaHOBKAX;

- I3y4YCHHE METOJIOB TIOJTYyYSHUS HHPOPMAITUH O TEPMUICCKUX U KaJOPUIECKUX CBOMCTBAX
BEIIIECTB, IPUMEHSEMBIX B KAYECTBE TEIUIOHOCHTENICH U pab0odnX TEJ B TEIIOCHUIIOBBIX, XOJIOAMIBHBIX U
TEIIOHACOCHBIX YCTaHOBKAX;

- OCBOCHHE METO/IOB pacyeTa TePMOAMHAMUYECKUX MPOIECCOB M IUKIIOB TEIIOCUIIOBBIX,
XOJIOIMJIBHBIX U TEIUIOHACOCHBIX YCTaHOBOK, METO/IOB OTIPEICIICHUS U aHAIN3a TapaMeTPOB UX paOdOThI U
nokasatesei 3ppekTuBHOCTH;

- UI3YUCHHUC OCHOB 3KCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA U MATEMATUICCKOT'O MOACIIMPOBAHUA
TCPMOANHAMHUYCCKUX ITPOUCCCOB U NUKIIOB TCIIOCUJIIOBBIX YCTAHOBOK.

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

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4YeHus

OIIK-3 Cnocoben
MIPUMEHSATD
COOTBETCTBYIOIIUHN (HU3HKO-
MaTeMaTUYECKUH armnapar,
METO/Ibl aHAJIN3a U
MOJIETUPOBAHHS,
TEOPETUUYECKOTO U
AKCIEPUMEHTAIBHOTO
WCCIIEIOBAHUS IIPU
pelIeHUn
npodeccuoHaNbHBIX 3a7a4

U-50mk-3 emMoHCTpHpYeT
NOHUMaHKEe (PU3NIECKUX
SIBJICHUI U yMEEeT IPUMEHSTh
(bu3nUecKue 3aKOHbBI
MEXaHHUKHU, MOJICKYJISIPHOM
(GU3MKH, TEPMOTUHAMUKH,
AIIEKTPUYECTBA M MarHeTu3Ma
JUISL pEIICHHS] THITOBBIX 3a/1a4

3HATh:
- 0COOCHHOCTH ¥ METOJIbI pacyeTa
TEPMOJIMHAMHYECKUX MTPOIIECCOB H IIUKJIOB
TEIUIO3HEPTrEeTHYECKUX, XOJIOIUIBHBIX U
TEIUIOCHIIOBBIX YCTaHOBOK, ITOKA3aTeNN UX
3¢ (HeKTUBHOCTH;

- 0 TPMHUYCCKHUX U KATOPHUCSCKUX
CBOMCTBAaX BEIIECTB, METO/IaX TOIYYCHHUS
nH(pOpPMaLIUKU O HUX;

- OCHOBHBIE TTOHSATHUS U TEPMUHBI B
00JIaCTH TEXHUYECKOH TePMOINHAMUKH,
UX (PU3UUECKHI CMBICI; METOAUKH pacueTa
TEPMOJIMHAMHYECKHX MTPOIIECCOB
U/ICATFHOTO M PEAIBHOTO ra3a.

YMETh:

- OKCIIEPUMEHTAIILHO ONPEEIATh
TEPMOJUHAMHYECKHE XapaKTEPUCTUKU
IIPOLIECCOB PEAIbHOTIO T'a30B.

OIIK-4 Cnocoben
JIeMOHCTPHPOBATh
IMPUMCHCHUEC OCHOBHBIX
CHOCO0OB MOJTyYEHHUS,
npeoOpa3oBaHusl,
TpaHCIIOpPTa U
HCIIOJIB30BAHUS TCIIJIOTHI B
TETIOTEXHUYECKHX
YCTAaHOBKaxX U CUCTEMAX

U-20rmk-4 [leMOHCTpUPYET
IMOHUMAaHUE OCHOB
TEPMOJMHAMUKH, OCHOBHBIX
3aKOHOB TEPMOJAUHAMUKH U
MIPUMEHSET WX JJIT PACYCTOB
TEPMOIMHAMUYECKUX
MIPOIIECCOB, ITUKJIOB U UX
rmokazaresei

3HaTh:

- pacueT TepMOJIUHAMUYECKUX CBOMCTB U
MPOLECCOB UJICAIBHOTO T'a3a, OCHOBHbBIE
3aKOHBI TEPMOJUHAMUKH. .

YMETB:
- pacCYUTBIBATh TEPMOJUHAMUYECKHE

MIPOLIECCHI U IIUKJIBI IPe0Opa3oBaHus
OHEPTUHU, UCIIONIB3YEMBIE B TEIUIOCUIIOBBIX,
XOJIOOWIBHBIX M TEIJIOHACOCHBIX
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Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUSs

YCTaHOBKAaX, MOKA3aTeJN UX
s exTuBHOCTH;;

- OIpenenATh paboune napameTpsl
TEXHHUYECKOTro 000py10BaHus,
aHAJIM3UPOBATh BIHMSHUE NX U3MEHEHHUS HA
nokazaTenu 3PpPEeKTHBHOCTH
TEIUIOTEXHUYECKUX YCTAHOBOK M CHUCTEM.;
- paccUMTHIBaTh TEPMOJUHAMUYECKHE
uukiel [ITY u onenuBaTh ux

3¢ PEeKTUBHOCTD;

- pacCUHMTHIBATh IPOU3BOJILHBIC
TEPMOJMHAMHYECKHE [IUKIIBI UJCAIbHOTO
ra3a u OLEHHUBATh UX Y3PPEKTUBHOCTD;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluctiuinHa OTHOCHUTCS K OCHOBHOW TPOQ)ECCHOHAIBHOW 00pa3oBaTeNbHOW IpOrpaMMe
ABTOMAaTH3aIUsl TEXHOJOTHYECKUX MpoleccoB B Temnodnepreruke (manee — OIIOII), nanpaBneHus
noarotoBku 13.03.01 TernosHepreTrka U TEIIOTEXHUKA, YPOBEHb 00pa30BaHuUs: BhICIIEE 0Opa30BaHUE -

OakanaBpuar.

TpeGoBaHMsI K BXOJHBIM 3HAHUSIM U YMCHHSIM:
- 3HaTh AMCIHIUIMHBI BHICIICH MaTeMaTUKN, XUMUH, (GU3NKH, THPOPMATHKH
- YMETh TMOJIB30BATHCS MPUKIaTHBIMU Tporpammamu MS Office, MathCad

Pe3ynbraThl 00y4eHus, MOTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOIMMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1as TpyI0EMKOCTh JUCIUTLTMHEI COCTABIISET 9 3a4eTHBIX euHUIL, 324 Jaca.

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

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK P /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenwue. [lepsrrit 32 3 8 - 8 - - - - - 16 - CamocmosamensHoe usyuenue
3aKOH TEPMOJNHAMUKH meopemuyueckozo mamepuana: VIzyaenne
11 OCHOBHBIE TTOHSTHUS 4 2 - 1 - - - - - 1 - JUTEpATypsl IO TEME pa3jena
TEPMOJUHAMUKH. Ilo020mo6Ka K KOHmMPONbLHOU padome:
1.2 [Tepssrit 3aKoH 28 6 - 7 - - - - - 15 - Pewenne 3amay no Teme npoueccoB UAEaIbLHOIO
TEPMOJIUHAMHUKHA raza
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[1], 9-19; 28-48
[3], 5-16, 31-38
2 Cwmecu ra3os. Bropoii 27 8 - 7 - - - - - 12 - Camocmosmenvnoe usyuenue
3aKOH TEPMOJMHAMHUKH meopemuyueckozo mamepuana: Vzyaenne
2.1 CMecu naeaibHBIX 6 2 - 2 - - - - - 2 - JUTEpaTypsl IO TEME pa3jerna
ra3oB Ilod20mogKa K KOHmMPOILHOU padome:
2.2 Bropoii 3akoH 21 6 - 5 - - - - - 10 - Pewenue 3amay Ha TeMy npolecchl U CBOHCTBA
TEPMOJUHAMUKHA CMECH HCANBHBIX Ta30B
Ilodzomoexa pacuemuvix 3a0anuii:
BrinonHuTh OMallHee 3aJaHue, pacCYnTaTh
LUKJI UJeaJbHOTO ra3a
H3yuenue mamepuanog 1umepamypHbix
UCOYHUKOG:
[1], 20-27; 49-117
[3], 17-30
[4], 8-13
3 Okceprusi. Peansuble 49 16 - 17 - - - - - 16 - Camocmoamenvhoe usyuenue
ra3pl. XMMHYecKast meopemuueckozo mamepuana: Visyaenne
TEpPMOJMHAMHKA JUTEpaTypHl IO TEMe paszena
3.1 Okceprust 6 2 - 2 - - - - - 2 - Ilod20mo6Ka K KOHmMPOILHOU padome:
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3.2 BomstHoit map 37 10 14 - 13 - Pemenue 3amad o TeMe TEPMOJIMHAMUIECKUX
3.3 OCHOBBI XUMHAYECKOH 6 4 1 - 1 - CBOMCTB U MPOLIECCOB, CBSI3aHHBIX C paboInM
TePMOAUHAMHUKH. TEJIOM - BOJIa U BOJISIHOM I1ap, MOCTPOCHUE
Tpertnii 3akoH rapaMeTpoB B tuarpammax: h-s, T-s, p-v.
TEPMOJUHAMUKHA H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[1], 128-155; 170-215; 302-308; 457-487.
[3], 66-72, 39-65
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 0.5 44 335
HToro 3a cemecTp 144.0 32 32 0.5 775
4 Tedenne ra3oB 1 34 8 8 - 18 - CamocmoamensHoe usyuenue
JKUJIKOCTEH. meopemuyueckozo mamepuana: VI3yienue
4.1 Tedenne ra3oB 1 26 6 8 - 12 - JUTEpATypsl IO TEME pa3jena
JKUJIKOCTEH Iloozomosxa Kk KOHmMPOILHOIUL pabome:

4.2 BrnaxxHb1i BO31yX 8 2 - - 6 - Pemenue 3agay no TeMe UCTEUCHUS KU IKOCTEH
W ra30B U3 COIell, BEIOOP THIIA COILIa,
nocTpoeHue nporecca B h-s u T-s auarpammax
H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[1], 267-293; 445-457
5 TepMomuHaMu4eckue 57 12 12 - 33 - CamocmosamenbHoe usyuenue
LUKITBI TapOTYPOUHHBIX meopemuyueckozo mamepuana: VI3yienue

YCTaHOBOK JUTEPaTypHI IO TEME pa3elia

5.1 Cxembl 46 10 10 - 26 - Iloo20moeka pacuemnvix 3a0anui:

apOTYpOMHHBIX BrImoHNTS [OMAaIIHEe 3a1aHIe, PacCUUTATh

YCTaHOBOK UK TAPOTYPOMHHONW yCTaHOBKH MIPH

5.2 ukier atomubIx [ITY 11 2 2 - 7 - 3aJlaHHBIX HauaJIbHBIX MapamMeTpax, mapaMmerpax

MIPOMEXYTOYHOTO TIeperpeBa, paccunTaTh
OaJlaHCHI pereHepaTUBHBIX mojorpeBarenei. [1o
pe3ynbTaTaM pacueTa MOCTPOUTh B MaciiTabe
uukin B T-s quarpamme

Ilo020moeka Kk KOHMPOILHOU padome:
Pewenue 3ana4 no Teme LUKIIbI
MapOTYpOUHHBIX YCTAHOBOK,
TEIUTO(UKAIIMOHHBIC ITUKJIBI, IIUKJIa aTOMHBIX
IITY. locrpoenue unkna IITY B h-s u T-s
JiparpaMmmax

H3yuenue mamepuanos n1umepamypHoix
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UCMOUYHUKO6.

[1], 347-380, 388-391

[3], 73-110
[4], 14-32
6 I'azoBble 37 12 - 12 - 13 - Camocmoamensnoe uzyuenue
aporazoBble meopemuueck02o mamepuana: VIsyaenue
TEepMOJMHAMHUYECKHE JUTEPaTypHI 10 TEME paszena
IIUKJIBL. Iloo20mogka K KOHmMponbHOU padome:
6.1 | Cxarue razos, ra3oBble 26 8 - 8 - 10 - W3zy4yenue marepuaiios o paszeny ['azoBbie U
TEepMOJMHAMHUYECKHE [apora3oBble TEPMOIMHAMUIECKHUE IIUKIIBI.
IIUKJIBI ¥ ITVIKJTBI Pemenne 3aga4 mo TeMam ra3oTypOHHHBIX,
Mapora3oBBIX [IapOTra30BBIX YCTAHOBOK, ABHIATENCH
YCTaHOBOK BHYTPEHHETO CrOpPaHHsl, XOJIOIMIBHBIX
6.2 OobpatHsie 11 4 - 4 - 3 - YCTaHOBOK, TEIJIOHACOCHBIX yCTaHOBOK
TEepPMOANHAMUYECKHE H3yuenue mamepuanog 1umepamypHbix
IIVKJIBI UCIMOYHUKOG:
[1], 256-267, 309 - 347, 380-388, 414-429, 438-
440
[3], 111-133
[7], 4-44
7 JlabopaTopHbIii 16 - 16 - - - - Ilodzomoeka K nadbopamopnoi padome: Jlns
MPaKTHKYM BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
7.1 | JlaboparopHbIe pabOTHI 16 - 16 - - - - HEOOX0ANMO NPEIBAPUTEIEHO U3YUHTh TEMY 1
3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHO paboThl, a
TaK kK€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paszgene "JlabopaTopHBIil MPakTHKYM"
MaTepHaiy
Ilo020mogKa K meKyuiemy KOHmMpoJiio:
IToxroToBka OTYETOB MO JTAOOPATOPHBIM
pabotam. [ToBTOpEeHNE MaTepraa Mo pazaery
"JIaGopaTopHBIit TpaKTHKYM"
Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
"JlabopaTopHbIil MPaKTHKYM"
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 0.5 97.5




‘ UTOr'O ‘ 324.0 ‘ - ‘ 64 ‘ 16 ‘ 64 ‘ 4 ‘ - ‘ 1.0 ‘ 175.0 ‘

IIpumeuanue: Jlek — nexknuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — aynutopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padotam; MKKII — nnauButyanbHble KOHCYIBTAIIUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konrakTHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Beeoenue. llepeulii 3aKo0H mepmMoOUHAMUKU

1.1. OcHOBHBIE OHATHS TEPMOJIUHAMUKHU.

TexHuueckass TepMOJMHAMMKA KaK TEOpeTHYecKass OCHOBAa TeIulo3HepreTuku. OCHOBHbIE
HOHATHUSL TEPMOJMHAMUKU. TepMoAMHAMMUECKas cHUcTeMa U OKpyxkaromas cpeaa. DyHKuuu
COCTOSHUS M (YHKUMHU TIpoliecca. YpaBHEHHE COCTOSIHMA. PaBHOBECHBIE M HEPABHOBECHBIC
COCTOSIHUS U IIPOLIECCBL..

1.2. I1epBblii 3aKOH TEPMOAMHAMUKHU

IlepBbIil 3aKOH TEPMOJMHAMMKHU KaK 3aKOH COXPAHEHMS U IPEBpAICHUs dHEpruu. Temiora u
pabota - Gopmbl nepenaun sHepruu. Pabora pacummpenus u TexHudeckas pabota. BHyTpeHHss
SHEPrus U SHTANBNUSA. AHAIUTUYECKOE BBIPAKEHUE IIEPBOrO 3aKOHA. YPAaBHEHUE IIEPBOr0 3aKOHA
TEPMOJUHAMMKHU [UIsl HEPABHOBECHBIX IIPOLIECCOB. YPABHEHHE IIEPBOTIO 3aKOHA TEPMOJMHAMUKH
JUIi CTallMOHAPHOTO OJHOMEPHOrO IIOTOKA. TepMOJAMHAMMYECKHME CBOMCTBA M  IIPOLECCHI
UJCANBHOrO rasa. YpaBHeHue cocrosiHus Kianeiipona - Menneneesa. Kanopuueckue cBoiicTBa
UACANBHOTO Ta3a. MOoNeKyIsIpHO-KUHETHYECKass TeOopus TEIIOEMKOCTH Ta30B. 3aBUCHUMOCThb
TEIUIOEMKOCTH MJEAJILHOTO raza OT TeMIepaTyphl. BHYTpeHHss 3HEpIrysl U 3HTAJIbIUA UI€AIBHOIO
raza. TaObmuipl TepMOAMHAMUYECKUX CBOWCTB MACATBHBIX ra30B. OCHOBHBIE MPOIECCHI HICATBHBIX
ra3oB. [lonuTponHsle IpoLecChl U UX aHAIU3..

2. Cmecu 2azos. Bmopoii 3axon mepmoouHamuxuy

2.1. CMmecH uaeaapHBIX Ta30B
IToustne o cmecsx. CMmecn uaeanbHBIX raszosB. CriocoObl 3ajaHMs cocTaBa cMmecH. Pacuer
TEPMOJIMHAMUYECKUX CBOMCTB HACAIBHBIX Ta30B 10 CBOMCTBaM KOMIIOHEHTOB..

2.2. Bropoii 3aKOH TepMOAMHAMHUKHI

OObpatumMble 1 HeoOpaTuMble mpouecchl. OCHOBHBIE NPUYMHBI HEOOPATUMOCTH IPOIECCOB.
@OopMyIMPOBKM BTOPOIO 3aKOHAa TEPMOJMHAMUKHM M CBSI3b MEXKJYy HHMMH. TepMOAMHaAMUYECKHE
UKIBL. TepmMudeckuil KO3 (GUIMEHT MOJEe3HOTO NeMCTBUS LMKIA TEIUIoBOro auratens. Lluki
Kapro un ero KII/I. /loka3aTeiabCTBO CyIIECTBOBAHMS SHTPONUHU. Pacder M3MEHEHHUs SHTPOIHH
UIeaIbHOTO Ta3a ¢ noMolnpto Tadbnuil. T,s-auarpamma u ee cBoiicta. TepmMoguHaAMUYECKHE LIUKIIbI
B T,s-nnarpamme. Bo3pactanue SHTpONUHM U30JIUPOBAHHON CUCTEMbl. AHATUTUYECKOE BBIPAKECHUE
BTOPOTO 3aKOHAa TEPMOAMHAMHUKHM. CTaTUCTUYECKUH CMBICI BTOPOTO 3aKOHA TEPMOJIMHAMHKH.
OHTponus U TEPMOJMHAMHUYECKass  BEPOSATHOCTb  COCTOSIHMS.  OHTPONMMHBIA ~ METOJ
TEPMOJMHAMHYECKOTO aHAIIN3A..

3. 3KC€D2M}1. Peanvuvie cazvl. Xumuueckas meDMOOUHClMuKa

3.1. Okceprus

ITonsiTHe »3KCcepruM. DKCEeprusi HEMOJABHKHOIO Tena, IMOTOKA BEIIeCTBAa M TEIUIOTHL. IloTepn
skceprun. @opmyna ['ton -Cronmona. Dkceprerndeckuid KIIJ. Xapakrepuctudeckue (yHKIHH.
Xumuyeckuit noreHuan. OcHoBHbIE MU depeHnaNbHbIe YPaBHEHHS TEPMOJUHAMUKHY. .

3.2. BogsHoii map

TepMonnHaMHu4YeCKHE CBOMCTBA pPEANBHBIX Tra3oB. p,V-guarpamma. Da3oBoe paBHOBECHE.
®azoBast p,T-nuarpamma. IlpaBuno ¢az ['mb6ca. YpaBuenue Kianeipona-Knaysuyca. ®dakrop
C)KMMaeMOCTH U z,p - [uarpamma. Bona u BogsiHOM map. Y neiabHbId 00beM, SHTANIBINS U SHTPOMUS
BOJIbI, BJQXHOIO, CYXOrO HACBIIIEHHOrO0 W Tmeperperoro mnapa. CBepxXKpuUTHUecKas 00J1acTh
coctosHus napa. T,s- u h,s - nuarpammsl BoJsiHOro mnapa. Pacder mpoueccoB Ui BOASHOIO napa.
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VpaBuenue Ban-nep-Baansca u ero ananu3. BupuanbHOe ypaBHEHUE COCTOSAHUS Ui YMEPEHHO
ckarbix raszoB.IlomoOue TEepMOAMHAMHUYECKHMX CBOMCTB BEHIECTB. YpPaBHEHHE MpoIriecca
npoccenupoBanus. [Ipencrapnenue npoiecca IpocceupoBaHusl BOJISHOTO napa B h,s - auarpamme.
HuddepennmansHoe ypaBHeHHE aamabaTHoro npoccenb-3ddexra. Temmeparypa HWHBEPCHH.
KpuBast unBepcuu, nposiBICHUE €€ B Pa3IMYHbIX TEPMOJAUHAMUYECKUX TUarpammax..

3.3. OCcHOBBI XMMHUYECKON TEPMOJAUHAMUKH. TpEeTuil 3aKOH TEPMOJAUHAMUKH

Tennooii a3ddekT peakuu. 3akoH ['ecca u ero ciaeactBus. COOTHOIIICHUE MEXKY H30XOPHBIM
1 n300apHBIM 3 deKTaMu peakIuu. 3aBUCHMOCTh TEILIOBOTO 3((eKTa peakiuu OT TeMIIepaTyphl.
YcinoBus XMMHUECKOTO paBHOBecusi. KoHcTaHTa paBHOBecus peakiiu. Bkl KOHCTaHT paBHOBECHS
peaknuy. 3aBUCUMOCTh KOHCTAHTHI PaBHOBECHUSI PEAKLIMU OT TEMIIepaTypbl. 3aBUCUMOCTH BbIXOJ1a
MPOJYKTOB PEaKIMU OT TEMIIepPaTypbl, AaBJICHUS U MPUCYTCTBUS UHEPTHBIX razoB. O0IIKe ycIoBus
TEPMOJIMHAMHYECKOTO paBHOBecHs. DOPMYTUPOBKM M AHAIUTHYECKOE BBIPAKEHHE TPETHETO
3akoHa TepMmoanHaMuku. ['unoresa [1nanka. AGcomotHas sHTponus. ClIeICTBUS TPETHEro 3aKOHa
TEPMOJIMHAMHUKH. .

4. Teuenue 2a3086 u H#cUOKOCHEN.

4.1. Teuenue razoB U KUJKOCTEH

VYpaBHeHue | 3akoHa TepMOJMHAMUKU JUIs O0OpaTUMOro ajauabaTHOro MOTOKAa HEC)KUMAeMOM
xuakoctu (ypaBHeHue bepHymnm). YpaBHeHue Hepa3pbIBHOCTH IOToka. Ilapamerpsl moiHOro
a711abaTHYecKoro TOPMOXKEHHUS NTOTOKA. Y paBHEHHE MeXaHU4YecKoi sHepruu. CKOpOCTh UCTEUEHUS
U3 CYXHBAIOIIETOCS COIUIa. MaKCHMAaJIbHBIA PacXoi M KPUTHYECKas CKOPOCTh. 3aBHCUMOCTh
CKOpPOCTH U pacxo/jia ra3a uepe3 COIJIo OT OTHOLICHHsI KOHEYHOI0 U HayajabHOro gasieHuil. Corio
JlaBans. Ucteuenne ¢ yuerom HeoOpatumoct. Kosddunumentsr ckopoctu u pacxona. Ilpoduis
coruia. 3akoH oOpalleHus BO3AeHCTBUI. YpaBHEHHEe Ipoliecca JipoccenupoBanus. [lpeacraBnenue
nporiecca JpoCCeIMpOBaHus BOJSHOTO mapa B h,s - muarpamme. uddepeHunansaoe ypaBHeHHE
angunabatHoro apoccenb-addekra. Temnepatypa unBepcun. Kpusas nHBepcuu, NMposBICHHUE €€ B
pa3IMYHBIX TEPMOJINHAMHYECKHX JAUArPaMMaXx..

4.2. BnaxxHblil BO31yX
CBolicTBa BJIQXKHOTO BO31yXd, TOYKAa POCHI, BJIArOCOJEPKAHHUE, BIAXKHOCTb A0COIIOTHAs M
OTHOCHTEJIbHAS, SHTaNbNMs, h,d— AMarpamma BiIa)kxHOTO BO3yXa, MPOLIECCH BO BIaKHOM BO3/YXE..

J. TeDMOOMHaMuH€CKM€ UUKIIbL l’laDOWlVDéuHHblx YCmaHoB60K

5.1. Cxembl MapoTypOMHHBIX YCTaHOBOK

[TpunuunuanbHas cxema mnapoTypOouHoi ycrtaHoBku. llukn B p,v- m T,s- amarpammax.
Tepmnueckuit KII/I nuxna. BausHue HayalbHBIX U KOHEYHBIX ITapaMeTPOB IIapa Ha TEPMUYECKUI
KIIJ] uukia. HeobpaTumoe pacmupenue napa B TypOUHE U cxxaTHe Bojbl B Hacoce. L{uki u cxema
napoTypOMHHON YCTaHOBKHU € IPOMEKYTOUHBIM neperpeBom napa. L{ukn B T,S- u h,s- ntuarpammax.
KII[] nukna. PerenepaTuBHBIN MOIOTPEB MUTATEIBHON BO/ABL. CXeMa pereHepaTuBHOrO MOI0rPeEBa
¢ orbopom napa. Tepmuueckuit KI1/I, 3aBUCUMOCTB €ro OT YMcIIa MOIOrpeBaTesiell U TeMIepaTypbl
nuTaTenbHON BoAbl. TemnopukalnoHHbIE HUKIBI TApOTYpOUHHBIX yCcTaHOBOK. Kputepun oueHku
3P PEKTUBHOCTH LUKJIIOB, CXEMBI C TPOTUBOJABIEHUEM U C OTOOPOM Mapa U3 TYpOUHBL..

5.2. Ilukael atoMaBIX [ITY
[Tukapl aTOMHBIX CTaHUUN C BOJSHBIM TeIUIOHOcUTeNneM. [IpmHuunuanbHas cxema aTOMHOMN
aneKTpocTaHuu ¢ peakropom BBOP. [{ukn HackllieHHOro mapa ¢ IpoMeXyTOYHOW cerapariiei.
[Mukn ¢ cenapanueit u neperpesom napa. Hukn IITY ASC ¢ peakropom PEMK. Luxn IITY ASC ¢
pPEaKTOpOM Ha OBICTPHIX HEUTPOHAX..
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6. I azosvie u napozazosvie mepModuHaMuquKue UUKITIbL.

6.1. CxaTue ra3oB, ra30Bble TEPMOJAMHAMUYECKUE IIUKIIBI U IIUKJIIBI TAPOTa30BbIX YCTAHOBOK

Pabora oxmnaxkgaeMoro ofgHOCTyneH4aToro kommnpeccopa. OtBoaumas Terora. Kommpeccop ¢
BpPEIHBIM 00beMOM. MHOTOCTYIIEHUAThIN KoMIipeccop. ONTUMaNbHOE pactpe/eieHUe JaBICHUS 110
crynensM. HeoOparumoe anunabaTtHoe ckatue B Komripeccope. [IpuHIunuanpHas cxema M LUKI
razotypounnoit ycranoBku (I'TY) ¢ mnoaBogoM TEMIOTHl MPU MOCTOSSHHOM  JIABJICHHH.
Tepmuueckuii KIIJ[ wmneansHoro mukna [I'TY. [leiictBurenbHbiii muki u ero KIIJ[. Buusaue
HeoOpaTtuMocTu TmporeccoB cxatuss u pacmupenuss Ha KIIJ mukna I['TY. Perenepauus,
MHOTOCTYIIEHYaTO€ C)KaThe€ M CTYNEHYaThli TMOJBOJA Telja B Ta30TypOMHHON yCTaHOBKE.
Kom0OuHMpoBaHHbIE IUKIBI. TepMOAMHAMUUYECKHE IUKJIBI napora3oBbix yctaHoBok (III'Y), Tumbl
Iy, cxema III'Y ¢ koTnoMm-yTunm3atopoM W 1ukia B T,s- muarpamme. CteneHb OMHAPHOCTH
rukia. K1/ 6unapaocTr nukina. TepMoauHaAMUYECKHE UKIIBI IBUTATENIeH BHYTPEHHETO CrOpaHUs
C TMOJBOAOM TEIUIOTHI MPU IOCTOSHHOM OOBEME, MOCTOSHHOM JaBICHUH U CO CMEIIaHHBIM
noaBoAoOM TemnoTel. M3o0paxkenue nukiaoB [IBC B p,V- u T,s- nuarpammax, OCHOBHBIC
xapakrepuctuku u KII/[ nuknoB. CpaBuenne tepmuueckux KIIJ[ stux umknos. MuaukaTtopHbie
JlrarpaMma, J1aBJI€HUE U MOLHOCTb..

6.2. OOpaTHbIE TEPMOIUHAMUYECKHUE ITUKITBI

Ob6parnbnii nukn Kapho. XonoguibHBIA UM OTONUTENBHBIA KO3(duumentsr. Cxema W LIUKIT
BO3/YIIHOM XOJIOAUIBHON YCTaHOBKH, XOJIOUIIbHBIN KO3(pPULHUEHT u
XOJIOIONPOU3BOAUTENBHOCTh. CXxeMa M LUK MapOKOMIIPECCMOHHON XOJIOJAMJIBHOM YCTaHOBKH.
XOJOAUIBHBIN KO3(PULIHMEHT U MOIIHOCTh IPUBOAA, XJIAAAreHThl X0JIOAWIbHBIX YyCTaHOBOK. Cxema
apOKOMITPECCHOHHOTO TETJIOBOTO Hacoca, MUKI B T,s- nuarpamMe, OTOMUTEIbHBINA KOA(PPUITHMESHT
U MOIIIHOCTb IIPUBOJIA..

7. Jlabopamophblil npaKmuKym

7.1. JJabopaTopHbie pabOThI

N3oxopHoe HarpeBaHue BoAbl M BoAsHOro mapa. McciemoBanue mporecca aanabaTHOTO
UCTEUeHHUsT BOJSHOTO Tapa (Bo3ayxa) depe3 cyxuBaromieecss comino. OmpeneneHue
TEPMOJMHAMHUYECKUX CBOMCTB BO3AyXa INpu arMmochepHoM naBieHHH. L{MKIbI mapoTypOMHHBIX
ycraHoBok (IITY).BausHue napameTpoB Ha 3HepreTHyeckyro 3¢ dexkTuBHOCTh nukia [ITY.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH

. McTedeHne ra30B U BOASHOTO Napa U3 CY>KUBAIOIIMUXCS COIEN NIPU HATMYUU TPEHMUS,

. UcTedenne ra3oB 1 BOASHOTO Mapa U3 CY>KMBAIOIIMXCS COIIE;

. Konrponsnas padora Ne3 «TepmoanHaMmuuecknue CBOMCTBA U MPOLIECCHI BOASHOTO Mapay;
. TepmoanHamMu4ecKue MPOIECCHl C BOASHBIM MapoM (aauadaTHOE IPOCCEIMPOBAHNE). ;

. TepmoguHaMu4ecKkre IpoIecchl ¢ BOJSHBIM MapoM (aauabaTHBIN M309HTPOITHBIN);

. TepmMoarHaMHUYECKHE TIPOLECCHI C BOJASHBIM MapoM (M30XOPHBIIN);

. TepmoauHaMuYecKkne IpoIECChl ¢ BOSHBIM IMapoM (M300apHbIit);

. TepMoarHaMHUYECKHE TIPOLECCHI C BOJASHBIM MapoM (M30TepMUYECKHH);

. TepmoauHaMu4yeckre CBOWCTBA BOBI M BOASIHOTO Mapa, TaOIMIIbI CBOMCTB BOJISHOTO Mapa;
10. Dkceprus TEpMOAMHAMHUYECKUX CUCTEM (IKCEPrHsl HEMOABUKHON CUCTEMBI M SKCEPTHUS
MOTOKA);

11. Dxceprus TepMOAMHAMUYECKUX CUCTEM (TIOCTOSTHHAS U TIEpEMEHHAs TeMITepaTypa
VCTOYHUKA TEIUIOTHI);

12. Bropo¥i 3aKk0H TEpMOAMHAMUKHN. DHTPOIIHS;

13. KonrponwsHas padota Ne2 «TepmoaguHaMU4ecKiie CBOMCTBA CMECEi Ta3oBy;

14. TepMoaguHaMUYECKHE CBOMCTBA CMECEU ra3oB;

O 00 1N DN K W~
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15. KontponbHas padora Nel «TepmoanHaMU4ecKre MPOIIECCHl UACATHHOTO Tra3ay;

16. AnraGaTHbII U TOIUTPOITHBIN MPOLIECCH UICANBHOTO ra3a;

17. UneanbHsiil ra3. TepMoaMHAMHYECKHUE CBOMCTBA HICAIbHBIX ra30B. M30TepMUYECKHid,
M300apHBIi, N30XOPHBIN MPOLIECCHI ICATBHOIO I'a3a;

18. [TapameTpsl COCTOAHUS TEPMOJMHAMUYECKOU CUCTEMBI. [IepBbIii 3aKOH TEPMOJIUHAMUKHI
JUISL HETIO/IBM>KHOM CHCTEMBI U TOTOKA BELIECTBA,

19. TepmoguHaMU4ECKHE LIUKIIBI TAPOKOMIIPECCHOHHBIX XOJIOMIBHBIX MAIIMH U TETJIOBBIX
HAacOCOB;

20. Mcreyenue ra3oB ¥ BOASIHOTO napa u3 comen Jlapais;

21. KonrponbHast pabota Ned «VcreueHue uieanbHBIX Ta30B U BOJSHOTO Mapa U3 COIe;
22. TepmomHaMU4ecKUe IUKIIBI MTAPOTYPOUHHBIX YCTAaHOBOK;

23. TepMoMHAMHYECKUE LUKIIBI TAPOTYPOUHHBIX YCTAHOBOK C TIPOMEKYTOUHBIM
NeperpeBoM mnapa;

24. TepMoIMHAMHYECKHE LIUKIIBI TAPOTYPOUHHBIX YCTAHOBOK C pEereHepaluen;

25. TepmomHaMUYeCKHe LIUKIIBI TAPOTYPOMHHBIX YCTAHOBOK ATOMHBIX 3JI€KTPOCTAHIIHIH;
26. TepmoiuHaMUYECKHE OCHOBBI TEILIO(PUKALIUY;

27. KontponbsHas padota Ne5 «PacueT IUKIOB MapoTypOMHHBIX YCTAaHOBOKY;

28. TepmoiMHAMUYECKHE MTPOLIECCHI CKATHS Ia30B B MOPUIHEBBIX U POTALIMOHHBIX
KOMITpeccopax;

29. TepmoiMHAMUYECKHE LIUKJIBI Ta30TYPOUHHBIX YCTaHOBOK;

30. TepmoguHaMUYECKHE LIUKIIBI IBUTATENICH BHYTPEHHETO CrOPaHHUS;

31. TepmoauHaMUUECKHE LUKIIbI TA30BbIX XOJIOAWIBHBIX MAIIMH (BO3AYIIHbBIE XOJIOAUIbHbIE
YCTaHOBKH);

32. KontponbHast padora «TepMoInHaMHUUECKUE IUKITBI Ta30TYPOMHHBIX YCTAaHOBOK,
JBUTATENCl BHYTPEHHETO CTOPaHUs U XOJIOAUIbHBIX MAITUH.

3.4. Tembl 12a60paTOPHBIX padoT

1. N30x0opHOE HarpeBaHue BOABI U BOASHOTO Napa;

2. UccnenoBanue npoiiecca aquabaTHOrO UCTEUEHHUs BOJISTHOTO Napa (BO3/ayxa) uepes
CYXXHMBAIOILIEECs COILIO;

3. Onpenenenne TepMOAMHAMUYECKUX CBOMCTB BO3AyXa IPU aTMOC(EPHOM JIaBIICHUH;
4. OnpeneneHune U300apHOH TEMJIOEMKOCTH U TEPMOJIMHAMUYECKHUX CBOICTB BO3/1yXa..

3.5 KoncyabTauuu

[pynnoevle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

OO6cyx1eHrne MaTepuaioB M0 pa3sieny
OO6cy>xaeHne MaTepuatoB MO pa3ieny
OO6cyx1eHrne MaTepuaioB M0 pa3sieny
OO6cyxaeHne MaTepuasoB Mo pa3iety
OOcyxaeHne MaTepHajoB IO pa3aeiry
OO6cyxaeHne MaTepuaioB MO pa3ieny

NoakowhE

O6cyxeHne maTepuaios Mo keiicam pasaena "JlabopaTopHblil IpakTUKYM"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI

12



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPpMHUPYEMBIX B HUX KOMIIEeTEHIU

3arnaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena

OLeHOYHOE CPEACTBO

N A— Konpr JTUCIUIUINHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH € pazfeioM 1) HHAEATOPOR 1 |c020 TlBZTclT]ZHT C5H|361)| 7

3HaTh:

OCHOBHBI€ ITOHSTHS U TEPMUHBI B 00J1aCTH KonrpomnsHas pabora/TepmoauHaMuyeckue

TEXHUYECKON TEPMOAMHAMUKY, UX (PU3HUECKUIt WJT-501mk.3 + CBOMCTBA U MPOLIECCHI UIEANBHOIO ra3a

CMBICJI; METOAMKH pacyeTa TEPMOAMHAMUUYECKUX

IIPOLIECCOB MJICAJIBHOIO U PEAIBHOIO rasa

0 TEPMHUYECKUX U KAJIOPUUYECKUX CBOMCTBAX KonrpomnsHas pabora/TepmoguHaMuyeckue

BELIECTB, METO/1aX MOJIYYEHHs] UHPOpMALH O N-50mk-3 + CBOMCTBA U MPOLIECCHI BOJASHOIO Iapa

HUX

0COOEHHOCTH U METO/IbI pacyeTa Konrponsnas padora/MicTreuenne naeanbHbIX Ta30B U

TEPMOJUHAMHUYECKHUX IIPOLIECCOB U LIUKJIOB BOJSIHOTO I1apa U3 COIE

TEIJIOOHEPTETUYECKUX, XOJIOIUIIBHBIX U NJI-50rmk-3 +

TEIIOCUJIOBBIX YCTAaHOBOK, IIOKA3aTENIN UX

s dexTuBHOCTH

pacueT TEpMOJIMHAMUYECKUX CBOMCTB U KonrtponbHas pabora/TepmoguHaMuyeckue

MPOIIECCOB MCATLHOTO Ta3a, OCHOBHBIE 3aKOHBI | U]I-20m1K-4 + CBOMCTBA U MPOLIECCHI CMECEH ra30B

TEPMOJMHAMUKHU.

YMerb:

SKCIEPUMEHTAIBHO ONPEIEIATh TectupoBanue/3a4eT 1o pe3ynbTaTaM BbIIOIHEHUS U

TEPMOJUHAMHYECKHE XapaKTEPUCTUKU NJ-Sorik-3 + | + + | 3ammThI 1a00PaTOPHBIX PabOT

IIPOLIECCOB PEaJIbHOTO T'a30B

paccuuThIBaTh IPOU3BOJIBHBIE PacuetHo-Tpaduueckas padora/Pacuer nukmna Ha

TEPMOJIMHAMHYECKUE IUKIIBI UaeanbHoro raza u | MJI-2omnk-4 + U7eabHO-Ta30BOM paboyeM BeleCcTBe

OLIEHUBATh UX 3 (HEKTUBHOCTH;

paccuuThIBaTh TEPMOJUHAMUYECKHUE IUKIIBI PacuetHo-rpaduueckas padora/Pacuer nukna IITY ¢

IITY u oueHuBarb ux 3pPEeKTUBHOCTD N-20mx-4 + [IPOMEXYTOYHBIM IIEPETPEBOM I1apa U ABYMs
pereHepaTuBHBIMM I10JOTPEBATEISIMU

orpeneNATh paboyne napamerpsl Texuuueckoro | MA-2omnk-4 + KonrtponbHas pabora/PacueTr nuKIOB

13




000pyIOBaHUs, aHATM3UPOBATH BIUSHUE UX
M3MEHEHHU Ha MokKa3aTesu 3eKTUBHOCTH
TEIJIOTEXHUYECKUX YCTAHOBOK U CUCTEM.

MapoTypOMHHBIX YCTAHOBOK

pacCYUTHIBATH TEPMOTUHAMHYECKHIE MTPOIECCHI
Y IIUKJIBI TPE0Opa30BaHus YHEPTHH,
UCTIOJIb3yeMbI€ B TETUIOCHIIOBBIX, XOJIOAUIBHBIX
Y TETNIOHACOCHBIX YCTAHOBKAX, IMOKA3aTEIH UX
s dexTuBHOCTH;

NJ-20mnk-4

KonTponbhas paborta/Pacuer mporeccoB cxxaTus B
KOMIIPECCOpPaXx, IUKIOB Ia30TypOMHHBIX YCTaHOBOK,
JIBUraTeseil BHyTPEHHETO CrOPAHMS, XOJIOIUIbHBIX
MAIIMH U TEIUIOHACOCHBIX YCTaHOBOK
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JUCLUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Dopma peanuzanuu: 3aniuTa 3aaaHUA
1. Pacuer nukiia Ha uaeanbHO-Ta30BOM paboueM BemecTBe (PacueTHo-rpaduueckas padota)

Dopma peanuzanuu: [TucemenHas padora
1. TepMoarHaMHUyeCcKue CBOMCTBA U Iporecchl BoasiHoro napa (Kontponbhas padorta)
2. TepmoauHaMUYecKUe CBOWCTBA U MIpoIiecChl naeaibHoro raza (Konrponsnas pabota)
3. TepmoMHaMHYECKHE CBOMCTBA U IIpoliecchl cMmeceit ra3oB (KonTponpHas padoTa)

4 cemecTp

Dopma peanuzauuu: 3anmra 3a1aHusA
1. 3aueT no pe3yabTaTaM BBIIOJHEHUS U 3aIUTHI Ja0opaTopHbIX padoT (TectupoBanue)
2. Pacuer nukna [ITY ¢ npomMeKyToOuHBIM IIEperpeBoM apa U AByMsl pereHepaTUBHBIMU
nonorpesatessimu (Pacderno-rpadudeckas padota)

Dopma peanuzaruu: [lucemennas padota
1. Ucreuenune uaeanbHbIX Ta30B U BOAsIHOTO mapa u3 conen (KontponsHas padoTa)
2. Pacyer mpotieccoB cxaTusi B KOMIIPECCOpPax, LIUKIOB Ta30TypOMHHBIX YCTAaHOBOK,
JIBUTATENICH BHYTPEHHETO CrOpaHusl, XOJOJMIIbHBIX MAIIMH M TEIUIOHACOCHBIX YCTAHOBOK
(KonTpoapHas pabora)
3. Pacuer nukioB napotypOuHHbIX ycTaHOBOK (KoHTponbHas paboTa)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

Oxsamen (Cemecmp Ned)
Ouenka ompezensercs B cooTBeTcTBUM ¢ [lonoxeHuem o OauIbHO-PEUTHHIOBOM CHCTEME MJis
crynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHEI B (DOHIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. Kupwimun B.A. , CerueB B.B. , elinanun A.E. - "Texuuueckas TepMoguHaMuka,
N3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (496 c.)
http://e.lanbook.com/books/element.php?pll_id=72305;

2. OxotuH, B. C. Tabmuiibl TEpMOIMHAMUYECKUX CBOMCTB (PPEOHOB U APYTUX XJIAIaT€HTOB :
Metoaunueckoe nocobue 1o kypcam "Tepmonunamuka" u "TeopeTHueckue OCHOBBI TEIIOTEXHUKH"
no HamnpasieHusM "Temnosnepreruka”, "OHepromammnocrpoenue” u "Texuudeckas gpusuka" / B.
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C. OxotuH, A. A. AnekcarapoB, Mock. suepr. ua-T (MOU TY) . — M. : U3n-Bo MOU, 2001 . — 31
c.;

3. Anekcannpos, A. A. TepMoauHaMHUeCKle OCHOBBI LIMKJIOB TEIIOAHEPTE€TUYECKUX YCTAHOBOK :
yueOHoe mocooue st By30B 1o Hanpasieauio 650800 "Temmosnepreruka" / A. A. AJIeKCaH]IPOB .
— M. : U3a-Bo MOU, 2004 . — 158 c. - ISBN 5-7046-1094-3 .;

4. Jl:xxypaeBa, E. B. PacuetHble 3aianus 111 CaMOCTOSATENbHBIX 3aHATUN 1O TEPMOAUHAMUKE U
TEXHUUYECKOHN TepMOJIMHAMUKE : yueOHOe nocobue 1o HanpasieHusM "TemnosnepreTuka u
TeroTexHuka", "IHepromamuHocTpoenue” u "Snepnas snepretuka u temwopusuka” / E. B.
Ixypaesa, B. C. Oxotun, B. ®. Ytenkos, Hau. uccnen. yu-t "MOU" . — M. : Uza-so MOMU, 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,;

5. AnekcannpoB, A. A. TaGauIel TEPMOTMHAMUYECKHUX CBOMCTB Ia30B. Pa3maTouyHsblil Matepual :
yuebHO-MeToauuecKoe mocoodue no kypcam "Tepmoannamuka', "TexHndyeckas TepMoJuHaAMUKA"
1o HanpapyieHusM "Terno3HepreTuka u Teriorexuuka” u ap. / A. A. Anekcanapos, K. A. Opios,
Hau. uccnen. yu-t "MOU" . — M. : U3a-so MDU, 2016 . — 96 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8144;

6. Anekcannpos, A. A. Terodusznueckue cBoiicTBa pabo4YnX BEUIECTB TEIJIOIHEPTEeTUKY :
cinpaBouHuK / A. A. Anekcannpos, K. A. Opnos, B. ®@. OukoB . — 2-e u3z., nepepad. u jom . — M. :
Usnarensckuii nom MBU, 2017 . — 226 c¢. - ISBN 978-5-383-01073-0 .;

7. Oxotun, B. C. OGpaTHbIC TEPMOIUHAMUYECKHIE IUKJIBI XOJIOAUIBHBIX M TEIIIOHACOCHBIX
YCTaHOBOK : yuebHoe nmocobue mo kypcam "Tepmoannamuka" u "TexHuueckas TepMOAUHAMUKA" TIO
HanpapiieHusM "TeriosHepreTrka u Teriorexauka', "SnepHas sHepreTuka u Teriopusnka’,
"Oueprerudeckoe MamHoctpoenue" / B. C. OxoruH, E. B. Jlxxypaesa, JI. A. Kunskos, Hair.
uccnen. yu-t "MON" (HUY"MOBON") . — M. : Uzn-Bo MDOU, 2018 . — 64 c. - ISBN 978-5-7046-
2070-9.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10451.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHue:
1. Office;

2. MathCad,;

3. Maitnn Buneoxondepeniuu;

4. TBT Shell;

5. DIeKTpOHHAs SHUUKIONEIUS YHEPTETUKH.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPoecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

. Hayunasi 3siekTponHas 6udauoreka - https://elibrary.ru/

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

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

. HannoHanbHasi 3JIeKTpOHHAas OmdamoTeka - https://rusneb.ru/

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

. ITopTan oTkpeITHIX TaHHBIX Poccuiickoii @enepanuu - 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
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
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10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru
11. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHasi oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. Undopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemenus

Homep ayauropun,
HAaHMEHOBaHHUeE

OcHalenue

Y4eOHble ay1uTOpUn
JUTSL IPOBEJICHUS
JICKUMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

K-120, MammHHBIH

3a1 UBI]

cepBep, KOHAULIUOHED

Y4eOHble ayIuTOpUN
JUTSL TIPOBEICHUS
MPaKTUYECKHUX 3aHATHH,
KP u KII

B-209/3,
Jlaboparopus kad.
HTOT"

pabouee MeCTo COTPYAHHKA, CTOJ, CTYJI, IKad
JUTSL TOKYMEHTOB, KA JIS 0K IbI, TIKAd s
XpaHCHHS HHBEHTAPsI, KOMITBIOTEPHAsI CETh C
BBIX0/I0M B IHTEpHET, KOMITBIOTEP
MIePCOHAJIbHBIN

B-205, YucOHas
nabopaTopus
TEXHUYECKON

TEPMOIMHAMUKHU

pabodee MeCTo COTPYIHHKA, CTOJ
IperoiaBaTesi, CToJ, mKad sl JOKYMEHTOB,
HIKa(b JJIA OACKABI, KOMHI)IOTepHaSI CCThb C
BBIX0/10M B IHTEpHET, 1Ta00paTOPHBIN CTECH/I,
KOMITBIOTED MEPCOHAIBHBIN, NHBEHTAPh
CICHIUAITM3UPOBAHHBIN, Y4eOHO-HATISITHOS
rnmocobue

VY4eOHble ayIUTOPUH
JUISI IPOBENIEHUS
71a00paTOPHBIX 3aHATUH

B-209/3,
JlabGopatopust xad.
HTOT"

pabodee MECTO COTPYIHUKA, CTOI, CTYII, MIKad
JUTISl JOKYMEHTOB, TITKad) J171s1 01K IbI, KA a1
XpaHEHHUs] UHBEHTaps, KOMIIbIOTEPHASI CETh C
BBIX0JI0M B UHTE€pHET, KOMIIBIOTED
IIEPCOHAJIbHBIN

B-205, YueOHas
nabopaTopus
TEXHUYECKON

TEPMOJIMHAMUKHI

pabodee MeCTo COTpYIHHKA, CTOJ
mpernoaaBaTens, CTol, mKad A JOKYMEHTOB,
ana(b JIA OACKABI, KOMHI)I-OTCpHaSI CCTh C
BbIX0/I0M B IHTEepHET, TabopaTopHbIi CTEeH]I,
KOMITBIOTED MEPCOHAIBbHBIN, NHBEHTAPh
CHEIMAlIN3UPOBaHHBIN, Y4eOHO-HATIISTHOE
rnmocobue

VY4ebHble ayIUTOPUH

Bb-205, YueOnas

napra, CTOJ nperuoaaBareiisd, CTyJl, OCKa

JUISL IPOBEJICHUS ayAUTOpHUS MEJIOBasl, MYJIbTUMEIUMHBIN MPOEKTOP, IKPaH,
MIPOMEKYTOUHOMN KOJIOHKH
aTTecTaluu
Ilomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIN,
CaMOCTOSITCIILHOM KomnerorepHbrit BEIIAJIKa JUISL OJICKIbI, KOMITBFOTEPHAS CETh C
paboThI YHUTaJIbHBIN 3211 BBIXOZOM B IHTEPHET, KOMIIBIOTED

IIEPCOHAIBHBIN, TPUHTEP, KOHIUIIHOHED

Ilomemmenust misa
KOHCYJIbTHPOBAHHUSI

B-209/2, Kabunet
COTPYJIHUKOB Kad.
HTOT"

Kpecio pabouee, paboyee MECTO COTPYIHUKA,
CTOJI, CTYJ, Kad sl JOKYMEHTOB, TyMOa,
KOMIIbIOTEpHAsI CETh C BBIXOJI0M B IHTEpHeT,
MHOTO(YHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
MIEPCOHAJILHBIN, KOHJUITHOHED
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Ilomemmenust misa
XpaHEeHUs
000pyI0BaHUS U
y4eOHOT0 MHBEHTAPS

B-404/1a, KitagoBas
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IIpuio:xkenue A

BAJLJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHUILJIMHBI

TexHuueckas TCpMOINHAMHUKA

(Ha3BaHME AUCIUILINHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:
KM-1 TepmonuHaMudecKue CBOKWCTBA U MpoIlecchl uaeanpHoro ra3a (KonrponsHas padora)
KM-2 TepmoaumHamMudecKkrue CBOMCTBA U MpoIiecchl cMeceit razoB (KoHTposibHast paboTa)

KM-3 Pacder nukia Ha uaeaibHO-Ta30BOM pabodem BemectBe (PacuerHo-rpaduueckas padbota)
KM-4 Tepmonunamuyeckue cBOWCTBa U Mpolecchl BojasgHoro napa (Konrponsnas padora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4
pasjena S en Henens 4 7 12 16
KM:
1 Beenenue. I1epBblii 3aKOH TEPMOJIUHAMUKHI
11 OCHOBHBIE IOHATHUS TEPMOJUHAMUKHU. +
1.2 [TepBbIit 3aKOH TEPMOJMHAMHUKH +
2 Cwmecn ra3os. Bropoii 3ak0H TEpMOIMHAMUKH
2.1 CmecH ueanbHbIX ra30B +
2.2 Bropoii 3aKk0H TepMOINHAMUKH + +
3 Oxceprus. PeasbHble ra3pl. XumMudeckas
TEPMOJIMHAMMKA
3.1 Okceprus +
3.2 BoasHoii map +
33 OcHOBBI XMMHUECKOI TepMOAuHAMUKU. TpeTuil 3aKoH +
] TEPMOJIMHAMUKH
Bec KM, %: | 30 20 15 35

4 cemecTtp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHIT TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH 10 THCIUTIIHHE:

KM-5 Hcreuenue uaeanbHbIX Ta30B U BOASHOTO napa u3 comnen (KontponbHas padora)

KM-6 Pacder nukiioB mapoTypOMHHBIX ycTaHOBOK (KOHTpONBHAs paboTa)

KM-7  Pacuer nukina [ITY ¢ mpomMexyTOUHBIM NIEPErpeBOM Iapa M IByMs pereHepaTUBHBIMU
noaorpesatensiMu (Pacuetno-rpadudaeckas padota)

KM-8 Pacuer nporieccoB c:xaTusi B KOMIIpeccopax, [IMKIOB ra30TypOMHHBIX YCTAaHOBOK, ABUraTeNeH
BHYTPEHHETO CTOPAHMS, XOJOAWIBHBIX MAIlIUH U TETNIOHACOCHBIX ycTaHOBOK (KoHTpobHAS
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pabora)
KM-9 3auyer no pe3ysibraTam BBIIOJHEHHUS U 3aIUTHI JabopaTopHbIX padot (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanu — JK3aMeEH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen nuciurinHb KM: > 6 / 8 J
paszaena AT A Henens 4 9 12 15 16
KM:
1 TeueHune ra3oB U KUJIKOCTEM.
1.1 Teuenune ra3oB U KUIKOCTEH +
1.2 Bnaxxusrit Bo31yx +
9 TepMoaguHAMUYECKHE IIUKIIBI TAPOTYPOUHHBIX
YCTaHOBOK
2.1 Cxembl TapoTypOUHHBIX YCTaHOBOK + + +
2.2 Huxaer atomusix [ITY +
3 ["a30BbIe ¥ MapOTa30BbIC TEPMOIUHAMHYCCKHE
ITUKJTBI.
31 CkaTtue ra3oB, Ta30BbIC TEPMOTUHAMUYCCKHIE IUKITBI 4
' U [IMKJIbI TAPOTa30BbIX YCTAHOBOK
3.2 OO0patHble TEPMOTMHAMHYECKUE IUKITBI +
4 JlabopaTopHbIil NPaKTUKYM
4.1 JlaGopaTopHbie pabOThI +
Bec KM, %: | 25 25 10 20 20
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