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NPOLIECCOB 1 MPOU3BOACTB, YTBEPXKAEHHBIM NprkazoM MuHo6pHaykn Poccum ot 09.08.2021 r. Ne 730

CocraButens (n):

[oKTOp TeXHUYECKNX HayK, npodeccop Bownkos J1.M.
OT Kadbenpbl cocTaBuTENS: CwmopoguH C.H.
3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: Kosanes [J.A.

3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gncuunnuHbi: CopmMmpoBaTtb KOMMNETEHLMN 0ByyatoLLerocss B 06nact TENNOTEXHUKM

1.2 3agaum AUCLUNIUHBI:

- B nepepaye ctygeHTam oObEéma 3HaHMM M METOOOB MNONydYeHus, npeobpasoBaHus, nepegayn U
UCMNonb30BaHUsA TennoTel, obecrneumBaloLLMX BOCMPUATME MOCNEeayrLWmMX y4eOHbIX KypCOB B COOTBETCTBUM C YPOBHEM
obpa3soBaHunsa «bakanaBpuaTty;

- 00y4YyeHnto CTyAeHTOB KBanMULMPOBAHHO MNPOBOAUTL 3MEMEHTApPHbIE pacyeTbl TEMnoBbIX U
MaTepuarnbHbiX 6anaHcoB, 3adad TEennonpoBOAHOCTM, KOHBEKTMBHOIO TennoobOMeHa, TennoobmeHa UW3nyvyeHnem u
TENNOrnapaBIvKu;

- B WCMNONb30BaHUM (PAKTUYECKOrO HAy4YHO-TEXHMYECKOro Martepuana Kypca ans HenpepbiBHON
MWPOBO33PEHYECKON N METOOO0SNIOMMYECKON NOArOTOBKN CTYAEHTOB.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas noAroToBka NpeanonaraeT co3daHue OCHOBbI AMst (POPMUPOBaAHNS KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

YyebHas npakTuka, 03HaKOMUTENbHAsa MpakTuka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-3: CnocobeH pewaTtb Npon3BoACTBEHHO-TeXHUYeCKMe 3afaaviu no conpoBoOXAeHUo IKkcniyaTtaumm
O60pyFIOBaHVI$| ABTOMAaTU3NPOBAHHbLIX CUCTEM yNnpaBlieHNnA TeXHOoNnorm4eCKMmm npoueccamm

3HaTb: MeToAbl MoryyYeHusi, Npeobpas3oBaHns, Nepefayn M UCMOSb30BaHMS TEMMOThbl, a TaKkKe MPUHUMN AEACTBUS U
KOHCTPYKTUBHbIE 0COBEHHOCTU Tenno- U naporeHepaTopoB, TOA, TENMOBbIX MaLUWH, arperaTtoB 1 yCTPOWCTB.

YMeTb: BbINOSHATL pacyeTbl TeNNIOTEXHNYECKMX 3adad.

Bnapetb: HaBblkamu peweHna TennoTexHn4yecknx 3agad ana  aBToOMaTu3npoBaHHbIX  CUCTEM  ynpaBJieHUA
TEXHONorn4ecknmMmm npoueccamum




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. TexHuyeckaa TepMognHammka

Tema 1. OCHOBHble MOHATMS W TepMuHbl. [lapameTpbl
cocTosiHust paboyero Tena. TennoeMkocTb. [lepBbin U
BTOPOM 3aKOHbl TepMOoAuHaMuku. PaboTa u BHYTpeHHss
aHeprus. MNMoHATME 3HTpoNUK.

JlTabopaTopHas paboTta Ne1. Onpepenexune
TepMOANHAMUYECKNX XapaKTEPUCTVK BNaXKHOro BO34yxa

Tema 2. OcHOBHble TepMoaMHAMMUYECKMe MPOLIECChI:
N30XOPHbIN npotecc, n306apHsbIi npotecc,
M30TEPMUYECKMIA  Mpouecc, aauabaTtHblii  npolecc,
NOSIUTPONHBINA NpoLiecc.

Tema 3. Kpyroson npouecc wnm umkn. Lukn KapHo.
TepmoguHammyeckme  OCHOBbI  komnpeccopa.  Luknbl
XOMNOAMUIbHBIX YCTAHOBOK W TennoBoro Hacoca. [asoBble
LUMKIbI.

Pasgen 2. Tennonepegadva

Tema 4. OcHOBHble TepMWHbl W  onpeaeneHus.
TennonpoBogHocTb.  3akoH  ®ypbe.  KoaddpuumeHT
TenmnonpoBogHOCTM.  TennonpoBOAHOCTb  MAIOCKOW U
UNNNHOPUYECKONCTEHKN. TennonpoBogHOCTb
MHOIOCITONHOW CTEHKMU.

Tema 5. dncdbdepeHunansHble ypaBHEHUS TennoobmMeHa.
OcHoBbl Teopun nogobus. TennoobmeH B XUOKOCTSX U
razax. TennoobmeH B nydkax Tpy6. TennoobmeH npwu
N3MEHEHNM arperaTHoro COCTOSIHWUS BeLLEeCTBa.
JlabopaTopHas paboTta Ne2. Onpepnenexne
KoacbdmumeHTa TennooTaadn npu CcBOOOOHOM ABUXEHMU
OT CTEHKM BepTUKarnbHOM TpyObl K BO3AYXY

JlTabopaTtopHas paboTta Ne3. Onpepenexune
koadbmumeHTa TennooTaadn npu cBOOOOHOM ABUXEHMU
OT CTEHK/ roOpU30oHTarnbHOM TpyObl K BO3OYXY
JlTabopaTtopHas paboTta Ne4, Onpepenexune
KoabhuumeHTa TENNOOTAAUYM NPU BbIHYXAEHHOM
rnonepeyHoOM OMbIBaHUM KOPUAOPHOIO nyyka Tpyo

Tema 6. TennoobmeH wmanyyeHvem. 3aKOHbl U3NYyYEHWUS.
JlyumcTtbin TennoodmeH mexay

aBymsa Tenamu. Tennosoe wusnyyeHne rasoB. OCHOBbI
TENnoBOro W rMAPaBNNYECKOro pacyeTa TennoOOMEeHHbIX
annaparos.

12

no




Pasgen 3. KoTenbHble yCTaHOBKN.

Tema 7. Knaccudukaumss  KOTeMbHbIX  YCTaHOBOK.
Mpoueccol, NpoTekatoLune B
kotnoarperate. OCHOBbI

JlabopaTopHaa paboTa
Tonnuea

JlabopaTopHaa pabota Ne6.0OnpegeneHve BRaXHOCTU

Tonnuea

JlabopaTtopHass  paboTa

neTyymnx

Teopum ropeHusi. TomMoYHble
ycTpowncTBa. Tennoor 6anaHc 1 K.n.4. koTroarperaTa.
Ne5. OnpepgeneHue 305bHOCTU

6 2 9 11,75
Ne7.OnpegenerHve  BbIxoa

JlabopatopHasi pabota Ne8.OnpeneneHue TeNnOTBOPHOM 11,0

crnocobHocTM Tonnuea

Tema 8. OcHOBbI TENnoBOro pacyeta KOTENbHOro
arperata. KOHCTPYKTMBHbIN
MeToguka TennoBoro pacyeTa 3MEMEHTOB KOTENbHOro
arperata.  AspoguHamMu4eckMi  pacyeT  KOTENbHOro 4 4 16

arperarta.

W NOBEPOYHBLIN pacyeTbl.

Pazgen 4. Tennosble anekTpocTaHLnn

Tema 9. [puHumnuanbHas Tennosas cxema T3C.
Cucrtema Tonnmueonopayn. Cxema BogonoarotoBkn TOC.
Cuctembl Wwnakoyganenus w 3onoyganeHus. Cucrema

Bogonoarotosku TOC.

Tema 10. Maposble
TepmMmoguHaMmmyeckme NpoLecchl B CONIOBOM
M NOnaTtovyHOM annapare.
TypbuHbl.  Knaccudukaums
TypbuH. Ma30TypOUHHbIE U NApOra3oBble YCTaHOBKM.

" rasosble TYpPOUHbI.

AKTUBHbIE 1 peakTuBHbIe
M KOHCTPYKUMA NMapoBbIX 4 1 2

Wtoro B cemecTpe (Ha kypce ana 3A0) 34 17 17 75,75

KoHcynbTauumn n npomexyToyHasa attectaums (3ader) 0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 68,25 75,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUSA PE3YJILTATOB
5.1 NokasaTenu oLleHUBaHUA OBYYEHUA

Koa komneteHunmn

MokasaTenu oLeHWBaHUS pe3ynbTaToB 0byYeHNs

MNK-3

MMeeT npenctaBneHMe O MeTodax TMoMyyYeHusi, Npeobpa3oBaHus, nepegayn u
MCMONb30BaHWA TEMMOoTbl, a Takke npuHUMNax [OEWCTBUS U KOHCTPYKTUBHBIX
ocobeHHOCTsIX Tenno- U naporeHepatopoB, TOA, TennoBbiX MallWH, arperaToB U
yctpoitictB.  CnocobeH  BLINOMHATb  pacyeTbl  TEMMOTEXHUYECKMX  3adaud.
[eMoHcTpupyeT HaBbIKM peLleHus TENNOTEXHUYECKNX 3agay ans
AaBTOMAaTV3MPOBAHHBIX CUCTEM YNPaBiEHUst TEXHONIOTMYECKUMM MpoLeccam

5.2 Cucrema n Kputepum oLeHUBaHUA

Lllkana oueHnBaHua

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHne | MucbmeHHasn paboTa




O6yuvatowmiica paeTt B Lenom
Ka4eCTBEHHbIA OTBET, OCHOBaHHbIA Ha
3auTteHo BCEX UCTOYHMKAX nHdopmMaLmu.
MpucyTcTBYOT Hebonblwmne npobenbl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNOKN.

3apava pelueHa BEPHO. Bo3MOXHBbI
He6osbLIME NOrPeLlHOCTH

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HaHWI, MIIOXO OPUEHTUPYEeTCs B
He 3a4teHo OCHOBHbIX MOHATUSAX W  OMpeaeneHusx
OVUCUMMMMWHBI,  JgonyckaeT npu  OTBeETe
CYLLIECTBEHHbIE OLUNOKMN.

3agava He pelleHa. 3HauunTenbHble
MorpeLLHoCT! B pacyeTax.

5.3 TunoBble KOHTPOSbHbIe 3a4aHusA U/MNKu UHble MaTepuanbl, UCMONb3yeMble OISl OLeHKW pe3yrbTaToB

obyyeHus
5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n DopMynNMpoBKN BONPOCOB
Cemectp 3
1 MpuHuMnNuaneHasa cxema ra3oTypOUHHOW YCTaHOBKM
2 PereHepaTuBHbIN LUK
3 Linkn PeHknHa
4 Linkn KapHo ns HacblWweHHoro napa
5 OCHOBHbIEe XapakTepPUCTUKN TOMOYHBIX YCTPOWUCTB
6 KoadhhmnumneHT n3bbiTka BO3gyxa
7 MatepuanbHbIn 6anaHc ropeHns TBepAoro Tonnmea
8 TennoBow 6anaHc naporeHepaTtopa
9 CxeMbl KOHAEHCALMOHHBIX 9NEKTPOCTaHLUIN Ha OpraHM4YeCcKkom TONnmnee
10 o .
KombuHmpoBaHHas 1 pasgenbHas BblpaboTka anekTpuyeckon 1 TENNOBOW IHEPTUn
11 OcCHOBHble YpaBHEHUS rMapaBNNMYecKoro pacyeTa TennoobMeHHbIX annapaTos
12 OcHOBHble ypaBHEHUS TENSOBOro pacyeTa TennoobMeHHbIX annapaToB
13 Mepepaya TennoTbl U3Ny4YeHNeEM Mexay TBepabiMy Tenamm 1 rasoM
14 Mepenayva TennoTebl M3Ny4YeHMeM B TBEPAbIX Tenax
15 OCHOBHbI€ 3aKOHbI N3My4YeHUs B rasax
16 TennooTgaya Npy TEYEHUM XKUAKOCTU B TpyOax
17 TennonpoBOAHOCTb MNOCKON CTEHKMN
18 YpaBHeHue aHeprum
19 OcHoBHbIE KpuUTEpUM Nogobus
20 MpoeanbHblin TENNOHACOCHbIM Lnkn KapHo
21 TennoBas gvarpamMmma XonogusibHOro uukna
22 MpUYMHBI BO3HNKHOBEHMSI MHOTOCTYMNEHYaTbIX KOMMPECCOPOB
23 Pabounin npouecc NopLIHEBOrO KOMMNpeccopa
24 lMepBbIi 3aKOH TEPMOOUHAMMWKM
25 YpaBHeHue BaHn-gep-Baansca
26 YpaBHeHWe COCTOSAHWUA naearnbHOro rasa
27 [aBneHve, yaenbHbli 06beM 1 TemnepaTypa pabodero Tena

5.3.2 TunoBbIe TecTOBLIE 3ag4aHuUA
He npegycmoTpeHsbl
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3af4aHusA (3agayvu, Kemcbl)

OnpenenuTb NNOTHOCTb U YAENbHbLIN 06bEM OkUCK yrnepoga npu gasneHun 1 6ap n temnepatype 300 K.
OnpepenuTb abcontoTHOEe AaBneHve B pe3epByape, ecrniv maHoMeTp nokasbiBaeT 305 mm pT. cT., a 6apomeTp —
745 MM pT. CT.




5.4 MeTogn4yeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus

5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a0/KeHHOCTH
[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO

«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa

+

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bpemsa Ha noarotoBky K 3ayeTy 40 MVH, B 9TO Bpems BXOAWUT MOArOTOBKA OTBETa Ha TeopeTuyeckne BOMpoChl U
peLleHne NpakTM4eckon 3agaudun.

NHasa

6. YHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

B.I". 3nobuH

MapoTypOUHHbIE  YCTaHOBKM

M-BO Hayku 1 BbICLLErO

http://nizrp.narod.ru/

TENnoBbIX Z aToMHbIX [ obpasosaHus PP, C.- metod/tsuitd/159015
anekTpoctaHumn. Yacte 1.| MeTtepb. roc. YH-T MPOM. 7964 .pdf
Tennosble CXEMbI. | TEXHOMOrMn U an3anHa, 2020
KoHcTpykums: yyeb. | BbICLU. LK. TEXHONOMMM 1
nocobve 3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
B.H. Benoycos, C.H.|Tonnueo " npouecchkl | M-BO HayKu 1 BbICLLEIO http://nizrp.narod.ru/
CmopoauH, B.[. |ropeHus B| obpasosaHus PP, C.- metod/kpte/1590531
Lnmban TENNOSHEPTETUHECKNX MeTepb. roc. yH-T Nnpom. 748.pdf
yctaHoBkax . Y. 1.0 yyeb.| TexHonorvn v gusanHa, 2020
nocobue BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTtepbypr : BLUT3
cneryntg
C.H. CwmopoaunH, A.H.|KoTenbHble yCTaHOBKM W M-Bo o6pasoBaHus U https://nizrp.narod.ru
VBaHoB, B.H. | naporeHepaTopbl [TekcT ] : Hayku PO, BLUT3 /metod/kpte/2019_0
Benoycos yueb.nocobue CcnerynTa. - 2-e usa., 2018 1_14_01.pdf
ucnp. - Cl6. : BWT3
cnerynTtn
B.I. 3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
opb6an, T.1O. | TepmogmHammka [TekcT]. M-Bo o6pasoBaHuna n od.ru/metod/tsuitd/5.
KopoTtkoBa Y.1.  OCHOBHble  3aKOHbI Hayku P®, BLUTO 2016 pdf
TEepMOLMHAMUKN. Lunknbl cneryntq. — Cro.:
TENmnoBbIX aBuraTenen: BLUTS CMnerynTag
y4yebHoe nocobue
A. A. BepxonaHues, |[a30TypbuHHble YCTAHOBKW.| M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
B. . 3nobuH Yactb 2: KoHctpykuma I'TY | o6pasosaHus PO, C.- metod/tsuitd/163900
M VX 3nemeHToB: y4yebHoe| MMeTepb. roc. yH-T Npom. 9385.pdf
nocobue TEXHONOorm n gmusamnHa,
o 2021
BbICLU. LK. TEXHOMNOMMIA 1
3HepreTukn.- CaHkT-
MeTepbypr: BLUT3
cneryntg
B.A. Cycrnos TennomaccoobmeH [TekcT]: M-Bo o6pasoBaHus 1 http://www.nizrp.nar
yueBHoe nocobue Hayku P®, CM6ITYPI. — 2008 od.ru/teplomassoob
CNe6.: CN6IrTyYPn men.htm
A.H. WeaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, C.H. [o6opynoBaHue Hayku PO, BLUT3 2016 od.ru/metod/kpte/18.
CmopoauH npeanpusaTumn [TekeT]: cnerynTa. - Cre.: pdf

yyebHoe nocobue

BLUTS Creryrnta

6.1.2 lononHuTenbHas yyebHasa nutepartypa




B.H. Benoycoe, O.C.|TonnMBo 1 Teopus ropeHus http://www.nizrp.nar

M-Bo o6pasoBaHus n

CmupHoBa, C.H. [[TekcT]: y4ebHo- od.ru/metod/kpte/15.
CmopoauH MeToamnveckoe nocobue angd Haykn PO, BLITO . 2016 pdf
BbINOMHEHNs nabopaTopHbIX CBHLS%HJ#GFYCHUFE
pabot
B.A. Cycrnos Mporpamma M KOHTPOSbHbIE http://www.nizrp.nar
3agaHus no Kypcy M-Bo obpasoBakus u od.ru/metod/kpte/1.p

Haykun P®, CM6IrTYPI. — 2013

Cr16.: CM6rTYPM df

«TennomaccoodbmeH» [TekcT

]

B.H. Benoycos [ gp.] | TennomaccoobmeH [TekcT]:
y4yebHo-MmeToauvecKkoe
nocobue Ans BbINONHEHUS
nabopaTtopHbIx paboT

http://www.nizrp.nar
od.ru/metod/kpte/11.
pdf

M-Bo o6pasoBaHua n
Haykun P®, CM6IrTYPI. — 2014
Chno.: CnerTyPn

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http:///www.iprbookshop.ru/
OnekTpoHHO-6MbnnoTeyHas cucrema BWTS Crb ryntg [OneKkTpoHHbIN pecypc]. URL:
http:///www.nizrp.narod.ru

6.3 NMepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTpPaHsAeMOoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuanbHO-TEXHUYECKOM 6a3bl, HeO6XOAMMOW ANSA OCYLLEeCTBIEHUA 06pa3oBaTeNbLHOro
npouecca no gucumninHe

AyauTtopusi OcHalleHue

MynbTumeagumnHoe obopyaoBaHune, cneumannanpoBaHHas mebenb, Aocka
JlekunoHHas y A pyA 4 P A
ayautopus

CneuvanuaupoBaHHas mebenb, Jocka
YyebHasa ayguTtopus

JlaBopaTopHble YCTaHOBKM [ns ONpeAeneHus BRaXHOCTM, 30MbHOCTUM U BbIXOA4a NETy4Ynx
BELLECTB TOMnMBa, NabopaTtopHas yCTaHOBKA 471 OMNpeaernieHvs TennoTbl CropaHus TOMnvBea,
cTeHn y4qebHbin "ABTOMaTU3MpOBaHHas  KoTernbHasi Ha rasoobpasHoM UM XMAKOM Tonnuee",
nabopartopHas yctaHoBka Tennoor Hacoc ¢ MINCO, KOMMbIOTEPHbIE TPEHAXEPDI

A-203

JlabopaTopHble yCTaHOBKM AN UCCNEAoBaHKs NPOLIECCOB TEMNOOOMEHa B XXUAKOCTSX U rasax
A-205




