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Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
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[lokTOp TEXHMYECKUX HayK, Npodeccop Kasakos B.I'.
Ot kadenpbl cocTaBUTENS: CmopoaunH C.H.
3aBeayowmii Kadbenpon NPOMbILLNEHHOM

Tenno3HepreTmkn

Ot BbINycKatoLleln kadeapsbi: CmopoaunH C.H.

3aBenyownii kacbeapon

MeToanyeckun otgen: CmupHoBa B.I".



1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMMNIUHBI
1.1 U,eﬂb aAuncuuniimHbl: - O3HAKOMUTb o6yqaloumxc;| C OCHOBHbIMU npo6nemaMM B pa3BUTUN TEMITOTEXHUKUN
U,
- pacwumpuTb npeacrtaesneHne O npoueccax U yctaHoBKax TenyioTexHonorn4yeckoro HasHavyeHuma Ha OCHOBe
nMmerLlerocd ote4eCTtBeHHoro n 3apy6e>KHoro TEOPETNYECKOIo N NpPakTN4eCKoro onbiTa,
- O3HAKOMUTb 06yqar0|.u,|/|xcs| MeTogunkamu pacqéTa TennooTexHONIorM4eCckmnx yCtaHOBOK.

1.2 3apaum gUCLUUNNVHDI:

- NPOAEMOHCTPUPOBaTbL OCOOEHHOCTU pa3BUTUS TennoTexHonorun B LIBI.

- MPOAEMOHCTPMpOBaTb 0COBEHHOCTM NPOLLECCOB TEMMOTEXHONOMMYECKOro Ha3Ha4YeHUs Ha OCHOBE UMEIOLLLErocs
OTEYECTBEHHOIO 1 3apybeXXHOro TEOPETUYECKOTO M NPaKTUYECKOro OMbITa;

- paccMOTpPETbL NPUHUMMBI METOOUK pacyéTa TeNNOOTEXHONOMMYECKMX YCTaHOBOK.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI OIA (bOpMVIpOBaHVIﬂ KOMMeTEeHUUNA, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn ancunninH:

OHeprocbepexeHne 1 a3HepProadHEKTUBHOCTb TEMNOIHEPreTUYECKNX YCTAHOBOK U CUCTEM
TennomaccoobmeH

2 KOMMNETEHUMN OBYYAIOLWEIOCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUUNNNHDbI

MK-5.2: Cnoco6eH BbINOMHATL CreunarnbHble pacyeTbl TEMSIOTEXHONIONMYEeCKMX NPOLLEeCCOB NO TUMNOBbLIM
MeToAuKam

3HaTb: OCHOBHble (yHAAMEHTaNbHbIe 3aKOHbl TEPMOAMHAMUKM W Tennonepenadyn MNpUMEHUTENbHO K OCHOBHbIM
TENNOMCNONb3YLWUM NpoLeccaMm pereHepauuy LLemnokoB; MeTOAUKU pacyeToB TEnnoucrnonb3yowmx NpoLeccos;
COBPEMEHHbIE TEXHOMOMMU UCMONb30BaHUsi 060py0BaHMS B TEXHONOrMYeckux npoueccax LIBI.

YMeTb: BbINONHWUTE TEPMOANHAMUYECKUIA aHamNM3 TEXHOOrMYECKOro NpoLiecca pereHepaLum YepHbIX LLENOKOB

BnapeTtb: metogamm pacyeTa 3KCepreTn4eCKnX XxapakTepucTuk Tenmioncnonb3yrLlinx npoueccoB




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CewmecTtp
(kypc onsa 3A0)

KoHTakTHas
pabota

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. OkcepreTnyeckmii MeToq aHanumsa
B MpuUpaLLeHnaxX aKceprum

OcHoBHble
mMeToda
TennoThl,

Tema 1.
3KCepreTMyeckoro
TexHonorua MaremaTudeckoe
BblpaXeHune aKcepruu,
cpegHeTepmoanHaMmyeckass Temnepartypa.
Okcepretudecknii KL n akcepretTnyeckune
noTepw.

NOHATUA
aHanmsa.

Tema 2. CesaAsb akcepretudeckoro Kl
TENmoMCnosb3yHLLEro 3NIEMEHTa U CNOXHOWN
TEPMOANHAMUNYECKOWN CUCTEMBI. Hons
3aTpa4yeHHON 3JKCeprMm B 3NEeMEHTapHOM
TEennonpoLecce K 3aTpadyeHHON 3Kceprun B
TEPMOANHAMUNYECKOWN cucteme,
MaTemMaTU4ECKOE BbIpaXeHne [Ons CBs3uW
KMO asnementapHoro npouecca ¢ K
TepMoaANHaMMUYECKON CUCTEMBI

Tema 3. 3Okcepretnyeckun KIO tennosbix
NpPOLECCOB, OCMNOXHEHHbIX MaccoobMeHOM
TennoobmeHHUK cMeLleHus,
camoucnapuTenb, BbinapHoW annapat

Pasgen 2. TepmogvHamudeckun aHanua
TEexXHonormm TennoTbl BrpoLlecce
Npou3BoACTBa LEenNnono3ssl u bymaru

Tema 4.
npotecca
LLennonossbl.
Liensbl,
BbinapuBaHue,
N3BECTHSKA.

JkcepreTuyeckni aHanus
npouMsBoAcTBa  Cynb@daTHON
Bapka  TexHonorndeckomn
pereHepauus LLenoyu,

nekapboHusauus

Tema 5. KcepreTnyeckun aHanus
npouecca CyLWUbHOM YacTu Npomn3BoACTBa
oymarn. PacnpegeneHve 3HeprosaTpar,
cywka Oymarn, pereHepauuss TennoTbl
NapoBO34YLUHbLIX MOTOKOB

10

HU

10

AC

0,3

12

10

HU

0,3

AC




Tema 6. OCHOBHble HanpaBneHuss no
NOBbILLEHNIO 3HEepProaddekTuBHOCTH B LIBIT.
MoBbliweHne 3HepreTu4eckomn
appekTMBHOCTM B MpoLiecce Npov3BoacCTBa 6 2
Oymarn. [NoBbilleHNe pereHepaunm TennoTbl
NapoBO34YLUHbIX MOTOKOB, MeXaHW4eckme
3arpsi3HeHMs 1 CNocobbl MX yAaneHus.

6,75

UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 17

56,75

KoHcynbTaumm n npomexxyToyHas

attectauus (3aver) 025

Bcero koHTakTHasa paborta n CP no

51,25 56,75

AauncuunriinHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-IeGHbIM nrnaHoMm He npeayCcMOTpeHo

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB N CUCTEMbI OLleHUBaHUS pe3yibTaToB 00y4yeHUsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa
KOMMeTeHLUN

MokasaTenu oueHMBaHWA pesynbTaToB 0byyeHus

HanmeHoBaHWe oLeHOYHOro
cpeacTea

MK-5.2

O6nagaetT 3HaHMAMM  OCHOBHbIX  (DyHAAMEHTaNbHbIX  3aKOHOB
TEPMOOMHAMUKMA W Tennonepedavn MPUMEHUTENBHO K OCHOBHbLIM
TENsIoNCNoNb3yLWUM npoweccam pereHepauumn LLIESIOKOB:
BbiNapMBaHNE YEpPHOro LLernoKa, cxuraHme vepHoro wienoka B CPK,
aekapboHn3aumm N3BECTHSKA; MeToauK pac4eToB
TENONCNOSb3YHLLMX NPOLECCOB C UCMONb30BaHNEM, KaK NEPBOro, TakK
M BTOPOrO 3aKOHOB TEPMOANHAMUKM;

COBpPEMEHHbIX TEXHOMNOMMIA TEMnoTbl U 00OpYyAOBaHWS B Mpoleccax
LBn.

CnocobeH BbIMOMHUTL TepMOoAMHaMMYeCKnin aHanus
TEXHOMOrM4YeCcKoro npouecca pereHepaumn YepHbIX LLENoKoB Angd
yero: paccuntaTtb akcepreTudeckmnin K crnoxHoro TeXHONOrM4ecKoro
npoLecca U BXOASAWMUX B HEro TEnsioucrnosib3ylWnx 3MEMEHTOB C
YCTaHOBIIEHNEM CBA3M MEXAY HUMW;

Ha OCHOBE MOJTyYEHHbIX pe3yfbTaTOB 3KCEepreTMyeckoro aHanmaa
TEXHOSTOrMYECKON CXEMbl pereHepaumm LWeNokos cqopMMpoBaTh
TepMOAMHaMMYecKMe n TexHnyeckne TpeboBaHUs kK ee MogepHuU3aumnm
JemoHCTpypyeT BrageHue MeTogaMu pacyeTa 3KcepreTudecKmx
XapakTepUCTUK Tennoucnonb3yrLWnx NpoLeccoB C Uernbl CUHTesa
TENSIOBOM CXEMbl C BbICOKOW CTENEHbl TepMOAMHAMUYECKOrO
COBEpLLEHCTBA TEXHOOMMYECKOro npouecca pereHepauum LWerokoB 1
OymarogenarenbHbIX MaLlnH.

Bonpochl
cobecepoBaHus
MpakTnko-opMeHTUpPOBaHHbIE
3agaHnsa

YCTHOrO

5.1.2 Cuctema 1 KpuTepumu oueHUBaHusA

LLikana oueHuBaHna

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMMNETEHLMNN

YcTHOEe cobecenoBaHune

MucbMeHHasa paboTa

MonHbIN, ncyepnbiBaKOLWMA OTBET, SBHO

. BbinonHeHHoe 3afaHue MOJSTHOCTbIO
AEMOHCTPUPYHOLLMIA ryOoKoe NoHUMaHme
cooTBEeTCTBYET BCEM npegbaBnsembiM
3auTeHo npegmerta. YMeHne NPUMEHSTb o
TpeboBaHMAM. OpurnHanbHbIA NOAXOA K PELLEHWNIO
TeopeTuyeckne 3HaHus [Ons  pelleHus N
nocTaBneHHoN 3agauu.
npakTuyeckux 3agad
OtBeT HenonHbin. [lpu  NOHMMaHUK
CYyLLHOCTH npegmeta B uenom [OTcyTCcTBUE ofHoro nnm HECKONbKNX
He 3a4TeHo NPUCYTCTBYIOT CYLLECTBEHHbIE OLUMOKM [0Ba3aTENbHbIX 3NeMeHTOB 3agaHus,

unu npobenbl B 3HaHMAX cpasy Mo
HECKOJTbKUM Temam, He3HaHue
(myTaHuua) BaXHbIX TEPMUHOB.

MHOroOYMCneHHble rpybble owmnbkn B paboTte, NMbo
rpyboe HapyLleHue npaBun 0oQOpPMIEHHUS.




5.2 TunoBble KOHTPOJNbHbIE 3aAaHUA UMK UHble MaTepuarbl, HeO6XoAMMbIe AN OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmynmnpoBKu BONPOCOB
Cemectp 7

1 MaTtemaTuyeckoe BbipaxkeHne cBa3un akcepretudeckoro KM cnoxHon TepmognHammyeckon cuctemsl ¢ K ee
3NEeMEHTOB

2 TennoobMeHHVK CMeLLeHUs

3 Apnmnabartunyeckuii camoucnapuTernb

4 BbinapHon annapat

5 JkcepreTuyecKkne xapakTepUCTUKN OCHOBHbIX 9HEPronoTpetnsALLMX NPoLECCOB

6 AHanusa akcepretTuyecknx yHKLMOHanbHbIX rpynn NPOU3BOACTBA LIENNo3bl

7 JcepreTnyeckme xapakTepucTukM yHKUMOHANbHbIX rpynn cywmnnbHon Yyactu 64M

8 TennoBas obpaboTka YepHoro wienoka B CPK

9 [exapboHu3auuns n3BeCTHSKa

10 BbinapuBaHmne 4epHoro Lienoka

11 Bapka TexHoornyeckom Liensol

12 AHanus skcepreTnyecknx KoaMuULMEHTOB NONE3HOro AeNCTBUS PYHKUMOHAMNbHBLIX MPYMNM CYLUMBbHOW YacTu
BOM

13 OcHoBHble HanpagneHns noBbILLEHNs) CTeNeHn TepMOANHAMUYECKOTO COBEPLUEHCTBA TEXHOMOr4YecKkoro
npouecca cywmneHon yactu 6OM

14 MpakTnueckas mogepHM3aums cywmnbHom Yactu 6OM

15 Mpobnembl peannaaumm NOBLILWEHUS pereHepaumm TensnoThbl B Npoueccax cylmnbHon yactu bOAM

16 OcHoBbI TexHonorMn nepepaboTkn YepPHOro Lenoka

17 TexHonornyeckas cxema nepepaboTky YEpPHOTo Lenoka

18 MpuHUMNManbHasa TexHonornyeckass cxema nonyyYyeHns cynodaTtHOM Lennionossbl

19 MpuHUMNManbHasa annapaTypHO — TeXHOMorMyeckas cxema nonyvyeHns cynbgaTHON Lenmonossbl.

20 |AnnapaTypHO — TEXHOMOrMYeckas cxema TennopekynepaLuoHHON YCTaHOBKMN.

21 Bapka TexHonorn4yeckomn Lienol

22 Mpouecc cxuranns pacteopa B LIBI

23 BbinapuBaHume 4epHoro Lenoka

24 |MNpouecc aekapboHM3aummn N3BECTHSKA

25 OcHoBHble noTpebuTenu aHeprum B Npom3BoacTee Gymarn

26 Okceprua Tennosoro notoka.Onpegenexue

27 MaTemaTtuyeckoe BblpakeHue Ans 9KCeprum TEMMOBOro NoToka

28 JkcepreTuyeckne noTepu U Nx MaTemaTm4eckoe BbipakeHue

29 Okcepretuyeckun KM rennoobmeHHoro annaparta

30 Okcepretudeckun K cnoxHon TepMmoanHamMmMYeCKon CUCTEMbI

31 |YAenbHbIV TENNIOBOM NOTOK, NepeAaHHbI (BOCNPUHATHIN) B i-OM TeN00bMeHHMKe

32 MprBeaeHHbIN TENNOBOW NOTOK ANs i-0ro TennoobMeHHOro annapara

33 CpegHeTepmoaHamuyeckas TemnepaTypa (ToYHoe 1 NpubnmkeHHoe 3HaveHue AN NpoLeccoB ¢ ha3oBbIM U
6e3 ha3oBoro nepexoaa)

34 Okcepretudeckun KIMNO ons cnoxHown TepMogMHaMUYeCcKon CUCTEMbI Yepes NpuBedeHHbIe TEMMOBbIE NOTOKU

35 MaTtemaTuyeckoe BbipaxeHue Ans 4oNn NogBeAeHHON aKkcepru B i-oM TennoobMeHHMKe k obLLer noaseaeHHON

9KCeprnn B cucteme




5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3afgaym, Kenchbl)

1. Onpepenutb akcepreTudeckun KO n akcepreTudeckne notepu AnS NapoBOro kanopudepa BTOPUYHOrO
nogorpesa BO3dyxa B KOHOMUMOHEpe AN xonogHoro nepuoga roga . lNycTte Bo3gyx ¢ pacxogom G = 20000 «kr / yac
HarpeBaeTcs B kanopudepe ot tH =16 0C go tk =19 0C napom npu Temnepatype tn = 100 0C. TennoémkocTb BO3ayxa
Cs =0,92 kx / kr- rpag. Tx = 245 K. lNpouecc agnabatuyeckuin (6e3 oTBoAa TENNOThI B OKPYXKaloLLyto cpeay).

2. 2. Onpegenntb akcepretudeckmi KMNO napoxxmakocTHOro nogorpesaTens CeTeBow BoAbl C NpsiMbiMK Tpybamu
McxogHble gaHHble: NPon3BoOANTENBHOCTL annaparta no Boge - 1400 1/4; TemnepaTtypa Boabl Ha Bxoae - 343 K;
Temnepartypa BoAbl Ha Bbixoge - 393 ; abconoTHOe gaeneHve rpetowlero napa - 3 6ap; pacxog napa - 38,9 kr/c

5.3 MeToaunyeckue matepuansi, onpegensiolwiMe npoueaypbl oueHMBaHWUsA 3HaHUWA, YMEHUI, BnageHWi (HaBbIKOB
1 (UnN) NPaKTUYECKOro onbITa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexyTo4HoOW aTrectaumm U NopsaoK NMUKBMAALUKN aKkageMU4yeckon
3a0MKEHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne o NpoBeAeHMN TEKYLLLETO KOHTPONMSA YCNeBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcay

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMninHe

YcTHas X MucemeHHasda X KomnbloTepHoe TeCcTUpoBaHue WHasa

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNINHEe
Ha pelweHue 3agaym 1 nogroToBky YCTHOro otBeTa otBoanTcs 30 MUHYT

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNITNHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | M3paTtenbcTBO [oa nspaHusa | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

B.I. Kasakos, [1.B.|Qkcepretnyeckue MeToabl http://www.nizrp.naro
JlykaHuH, O.C.|oueHkn addpektnBHocT| M-BO 0BpasoBaHuA 1 d.ru/metod/kpte/2.pdf
CmupHoBa TENIOTEXHONOMMYECKNX Haykn PO, CM6IrTYPI. — 2013

ycTaHoBOK [TekcT]: y4ebHoe Chno.: CNerTypPri

nocobue
B.I. Kasakos, T[1.B.[TepmogmHamunyeckme http://www.nizrp.naro
JlykaHuH, 0O.C.|meToabl aHanusa B| M-Bo oGpa3oBaHus u d.ru/termodynammet
CmunpHoBa SHEProncnonb3yLwmnx Haykn PO, CM6IrTYPI. — 2011 ody.htm

npoueccax [TekcT]: y4yebGHoe Chno.: CNerTypPri

nocobve
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
bapaHos, A. B., , XX. A.[QHeprocbepexeHne n| Tambos: TamboBCKMiA http://www.iprbooksh

3HeproaheKTUBHOCTb rocyAapCTBEHHbIN 2017 0p.ru/85987.html

TEXHUYECKMI
yHuBepcutet, O6C ACB

6.2 NMepeyeHb NpodeccUoHanbHbIX 6a3 AaHHLIX U UHOPMaLMOHHO-CMPABOYHLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTL [QnekTpoHHbIA pecypc).

Baza NOCTos [OnekTpoHHbI pecypc]. URL: https://allgosts.ru/

URL: http://nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmMHoOro oéecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013




6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBEeHMA obpa3oBaTesibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHue

MynbTmeamniiHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, gocka
NekunoHHasa aygutopus

MynbTumegnnHoe obopygoBaHuWe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbIO MOAKITHOYEHUS K
KomnbtoTepHbilt knacc |[cetn  «MHTepHeT» w©n  obecneyeHneMm [ocTyna B 3MEKTPOHHYD  MHAOPMALMOHHO-
obpasoBaTenbHyto cpeay

MynbTmeauniiHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, Aocka

YyebHasa aygmtopusi




