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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbi: ChopMmpoBaTb KOMMNETEHLMU 0byyatoLerocs B 06racT TEMMOTEXHMUKN.

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 peluaTb NPOU3BOACTBEHHO-TEXHUYECKME 3afa4uM MO CONPOBOXAEHUIO IKCNyaTauum
obopyaoBaHUsi pPO6OTOTEXHUYECKMX CUCTEM

3HaTb: MeTOoAbl NoJjlyvYeHud, npeo6pa3OBaH|/|$|, nepegayn n nNcnonb3oBaHUA TenJioThl.

YMeTb: BbINOMHATD pacyeTbl TenJIOTEXHNYECKNX 3aad.

BnapeTb: HaBbikamu pelweHna TennoTexHn4Yecknx 3agad and pOGOTOTeXHI/IHeCKI/IX cucrtem.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL.
Nek. Mp. J1ab. (yachi) d)oprl
(4achbl) | (vacel) | (4acsl) 3aHATUN

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. TexHuyeckaa TepMognHammka

Tema 1. OCHOBHblE MNOHATUA WU TEPMUHbI.
MapameTpbl cocTosHuA pabodero Tena.
TennoemkocTb. [lepBbli M BTOPOM 3aKOHbI
TepmoanHamuki. Pabota w©  BHYTpPEHHsiA
aHeprus. MNMoHATME 3HTpoNUK.

NabopaTtopHas pa6ota Nel. OnpegeneHnve 0,25 0,15 0,5 12 nn
TepMoaNHaMUYECKNX XapaKTepucTnK
BMNakHOro Bo3gyxa

Tema 2. OcCHOBHble TepMOANHaAMMUYECKME
MPOLIECChI: N30XOPHLIN Mnpouecc, nM3obapHbIN
npotecc, N30TEPMUYECKNI npotecc,
agnabaTtHbIn npovecc, NOSIUTPONMHbIN 0,25 0,15 10 7l
npotiecc.

Tema 3. Kpyroson npouecc unu umkn. Linkn
KapHo. TepmMmoguHammyeckme OCHOBBbI
Komnpeccopa. Limknbl XONoANSbHbIX
YCTAHOBOK M TennoBoro Hacoca. [asoBble 0,25 0.15 4 i
LMKIbI.

Pasgen 2. Tennonepenava

Tema 4. OcHoBHble TEPMUHbI "
onpegeneHus. TennonpoBogHOCTb.  3akoH
dypbe. KoadpmumeHT TENNONPOBOLHOCTML.
TennonpoBOoAHOCTb nrockon ]
LUUIMHOPUYECKOM 0.25 01 10 YN
cTeHkn. TennonpoBOAHOCTb MHOMOCIONHOW ’ ’
CTEHKMW.




Tema 5. [OuddepeHumancHble YypaBHEHUS
TennoobmeHa. OcHoOBbI Teopunm nopobus.
TennoobmMeH B XMAKOCTAX W rasax.
TennoobmeH B nyykax Tpy6. TennoobmeH
NpM W3MEHEHUW arperatHoOro  COCTOSIHUS
BelllecTBa.

JlabopaTtopHasi paboTta Ne2. OnpepeneHue
KoadhdumumeHTa Tennootaayn npu
cBobOgHOM OBWKEHUM oT CTEHKM
BEpTMKanbHOW TPyObl K BO3OYXY
JlTabopaTopHasa pabota Ne3. OnpepeneHue
KoadhpumumeHTa Tennootaa4vn npu
cBobogHOM OBWKEHUN oT CTEHKM
ropu3oHTarnbHou TpyObl K BO3OyXY
JlTabopaTtopHaa pabota Ne4. Onpepenenue
KoacbhuumeHTa TennooTgauun npu
BbIHY>EHHOM

nonepeyHoM OMbIBaHWM KOPUOOPHOIO Mny4ka

Tpyo

Tema 6. TennoobmeH u3ny4yeHnem. 3aKOHbI
n3ny4deHus. Jlyunctoin TennoobmMeH mexay
OBYyMS Teramu. TennoBoe WU3NyyYeHue rasos.
OcHoOBbI  TEMMOBOTO WU TMAPABINYECKOIO
pacyeTa TennoobMeHHbIX annapaToB.

Pazgen 3. KoTenbHble yCTaHOBKN.

Tema 7. Knaccudmkauusa KOTENbHbIX
ycTaHoBOK. [1pouecchl, npoTekaLwme B
koTnoarperate. OCHOBbI TEOPUM TOPEHUS.
TonouHble ycTponcTBa. TenmoBon GanaHc u
K.n.g. KoTnoarperaTa.

JlabopaTopHas pabota Ne5. OnpepeneHue
30/1bHOCTM TONNMBA

JlabopaTtopHasa pabota Ne6.OnpepeneHue
BNaXHOCTM TONNMBa

JlabopaTtopHasa pabota Ne7.OnpepeneHue
BbIXxoa NeTy4qmx

JlabopaTtopHas pabota Ne8.OnpeneneHune
TENMOTBOPHON CNOCOBHOCTM TonnMBa

Tema 8. OcHOBbI TennoBoro pacyeTa
KoTenbHoro arperata. KOHCTPYKTUBHbIA 1
noBepoYHbLIN pacyeTbl. MeToguka Tennosoro
pacyeTa 9MNeMeHTOB KOTENbHOro arperara.
AspogvHamuyeckuini  pacdeT  KOTeNbHOro
arperara.

Pazgen 4. Tennosble anekTpocTaHLnn

Tema 9. lMpuHUMNManbHas Tennoeasa cxema
TOC. Cwuctema TonnmBonogayn. Cxema
BOAOMOArOTOBKU T3C. Cucrtemsl
LirakoyganeHus u 3onoyganeHus. Cuctema
Bogonoarotosku TOC.

0,25 0,15 1,5 10 70
0,25 0,1 10 nn
1 0,2 2 12 nn
4 1 16 nn
1 20 nn




Tema 10. [MapoBble W ra3oBble TypOMWHbI.
TepmoguHaMmyeckme NpoLecchl B COMNIOBOM
M nonatovyHOM annapate. AKTMBHbIE U
peakTuBHble TypbuHbl. Knaccudwukaums u
KOHCTPYKLUS napoBbIX TYp6UH. 0,5 2
"a3oTypOuHHbIE N NApora3oBble YCTaHOBKM.

20

nn

Utoro B cemecTpe (Ha kypce ans 3A0) 8 4 4

124

KoHcynbTauum n npoMexyTovHas
0,25
attectaums (3ader)

Bcero koHTakTHasa pa6ora u CP no 16.25
AucuunnuHe ’

124

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoekTupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5. ®OHA OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasareneu, KpUTepMeB U CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHusi

5.1.1 NMoka3aTenun oueHMBaHUA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHMs pe3ynbTaToB 00yYeHMs
KOMMNEeTeHLU MM cpeacTea
Bonpochl YCTHOro
VmeeT npeacrtaBneHne o MeTofax MofyyveHusi, npeobpas3oBaHus, cobecenosanms
MK-3 nepegayn M Mcnonb3oBaHWst Tennotbl. CnocobeH BLINMOMHATbL pacyeTbl Moaktmko
TENNOoTEXHUYECKUX  3agad.  [leMOoHCTpupyeT  HaBblKK peLueHus P
OpPUEHTUPOBAHHHbIE
TENNOTEXHNYECKUX 3aaa4 AN pOOOTOTEXHUYECKNX CUCTEM. 3anaHIs

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMIN

LLikana oueHuBaHnA
YcTHoe cobecepoBaHue

MucbmeHHasn paboTa

O6yuvatowmiica naet B uenom
KayeCTBEHHbIA OTBET, OCHOBaHHbIA Ha
3apgava
3auTteHo BCEX WCTOYHMKAX NHopmaLmu.

MpucyTcTBYlOT Hebonbwmne npobenbl B
3HAHUSAX UMW HECYLLIECTBEHHbIE OLLNGKM.

pelleHa BEpPHO. Bo3mOXHbI

HebonbLune NOorpeLwHoCTn

OOyuvalowmiics He WUMeeT [OCTaTOYMHOro
YPOBHS1 3HAHWI, NMOXO OpPUEHTUPYyeTCH B
He 3auyTteHo OCHOBHbIX MOHATUSAX W onpeaeneHusx
OVCUMNIUHBL,  JOMyckaeT npu  OTBeTe
CYLLLECTBEHHbIE OLUNOKM.

3apgava

He

pelueHa. 3HaunTenbHble

NOrpeLwHoCTN B pac4yeTax.

5.2 TunoBble KOHTPOJIbHbI€ 3a4aHuA U nHble maTtepuanbl, HeobxoAuMble AN OLeHKU 3HaHUN, yMEHMﬁ,

HaBbIKOB U (UNK) onNbiTa AEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n | DdopMynNnpoBKN BONPOCOB

Kypc 2

MpuHUMNUansHas cxema rasoTypOVMHHON yCTaHOBKM

PereHepaTUBHbIA LK

Linkn PeHknHa

Linkn KapHo onsa HacblweHHoro napa

OcHoBHbIE XapaKTepPUCTUKN TOMOYHbIX yCTpOI;ICTB

KoadhhmnumneHT n3bbiTka Bo3gyxa

MaTepmaanbM 6anaHc ropeHua TBepaoro Tonnnea

TennoBow 6anaHc naporeHepaTopa

OO (N[O BD]|WIN|—~

CxeMbl KOHAEHCALMOHHbIX SJ'IeKTpOCTaHLIMVI Ha opraHn4ecKkom Tonnunee

[N
o

KOM6VIHVIpOBaHHaF| N pasgenbHada BblpaGOTKa 3J'IeKTpI/I‘-IeCKOIZ 1 TENJSIOBOWN SHEeprmn




11 OCHOBHblE YpaBHEHMS MMAPABINYECKOrO pacyeTa TennoobMeHHbIX annapaTos

12 OcHOBHbIe YpaBHEHUA TEN0BOro pacyeTa TennoobMeHHbIX annapartoB

13 I'Iepe,u,aqa TeNnNOoTbl U3Ny4YeHnem mexay teepabiMmn TefnamMmm n ra3om

14 I'Iepe,qaqa TennoTbl U3ny4YyeHnem B TBepablX Tenax

15 OcCHOBHbIE 3aKOHbI n3ny4yeHua B rasax

16 Tennootgava npun Te4eHUn XMOKOCTU B pr6ax

17 TennonpoBO4HOCTb MIOCKON CTEHKU

18 YpaBHeHne aHeprum

19 OcHoBHbIe KpUTEPMM NOOOUA

20 MaeanbHbIi TENNOHACOCHBIN LMK KapHo

21 TennoBasi guarpamMmma XonoguIibHOro uukna

22 MpnYrHbI BO3HUKHOBEHWS MHOFOCTYNEHYaTbiX KOMMPECCOPOB

23 Pabounin npouecc NopLIHEBOro KOMMNpeccopa

24 MepBbI 3aKOH TEPMOANHAMUKN

25 YpaBHeHue BaH-gep-Baanbca

26 YpaBHeHWe COCTOSHNS uaearbHOro rasa

27 [aeneHuve, yaeneHbin o6bem n TemnepaTypa pabodyero tena

5.2.2 TunoBble TeCcToBble 3afaHnsA

He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3aaayvu, Kemucbl)

OnpegenuTb NNOTHOCTb M YAENbHbLIN 06BbeM OKUCK yrnepoda npu aaeneHun 1 6ap n temnepatype 300 K.
OnpegenuTb abconioTHOe AaBrneHne B pe3epByape, ecnu MaHomeTp nokasbiBaeT 305 mMm pT. cT., a 6apomeTp —
745 Mmm pT. CT.

5.3 MeTognuyeckue matepuansl, onpegensiowme npoueaypbl OLeHUBAHUA 3HAHUIN, YMEHUI, BNageHuin
(HaBbIKOB 1 (MNN) NPaKTUYEeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yyatoLerocsi K NpoMeXXyTo4YHOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmmyeckomn
3a40MKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUpPOBaHO JoKanbHbIM HopMaTtuBHbIM aktom CII6rynTn
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXCcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gUCUMnimnHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHme NHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHON aTTecTauum no AUcCUUnnHe

Bpems Ha nogrotoBky K 3ayeTy 40 MWH, B 9TO Bpems BXOAWUT MOArOTOBKA OTBETa Ha TeopeTuyeckne BOMpoChl U
peLleHne npakTM4eckon 3agadu.
B TeueHne cemecTpa BbINOMNHAETCHA KOHTPOnbHasa paboTa.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa
A. A. BepxonaHues, |[a30TypOuHHbIE YCTAHOBKMW. | M-BO HayKM 1 BbICLLErO http://nizrp.narod.ru/
B. I'. 3nobuH Yactb 2: KoHctpykuma 'TY |  o6pasosanus P, C.- metod/tsuitd/163900
M unx 3nemeHToB: Yy4yebHoe| [MeTepb. roc. yH-T Mpom. 9385.pdf
nocobve TEXHOMNOIM 1 An3anHa, 2021

BbicLu. WK. TEXHOMOMMN n
3HepreTnkn.- CaHkT-
MeTepbypr: BLUT3

cneryntg
C.H. CmopoguH, A.H.|KoTenbHble  yCTaHOBKM U M-Bo o6pasoBaHus 1 https://nizrp.narod.ru
MBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku PO, BLUT3 /metod/kpte/2019_0
Benoycos y4yeb.nocobue CcnerynTa. - 2-e uaa., 2018 1 14 _01.pdf

ucnp. - Cl6. : BWTS
cnerynta




B.I. 3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
op6an, T.1O. | TepmogmHammka [TekeT]. M-Bo obpa3oBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y. OcCHOBHblE  3aKOHbI Haykn P®, BLUT3 2016 pdf
TEpMOAMHaMMKN. Lnknbl cneryntg. — Crie.:
TEennoBbIX JBuraTenen: BLUTS CMNerynTn
y4yebHoe nocobue
B.I". 3nobuH MapoTypbuHHbLIE  YCTAHOBKW | M-BO HayKM 1 BbICLLErO http://nizrp.narod.ru/
TEennoBbIX Z aTOMHBIX [ obpasosaHus PO, C.- metod/tsuitd/159015
anektpoctaHuun. Yactb 1. Metepb. roc. yH-T Nnpom. 7964.pdf
Tennosble CXEMbI. | TEXHOMNOrMn U An3anHa, 2020
KoHcTpykuums: yueb. | BbiCLL. LK. TEXHOMOMM 1
nocobve aHepreTuku. - CaHkT-
MeTtepbypr : BT
cneryntn
B.H. Benoycos, C.H.|Tonnueo " npouecchl | M-BO HayKu U BbiCLLETO http://nizrp.narod.ru/
CmopozauH, B.0. | ropeHus B| o6pasosaHua PO, C.- metod/kpte/1590531
Lumban TENNo3HepreTUYEecKnx MeTep6. roc. yH-T NpoMm. 748.pdf
yctaHoBkax . Y. 1.: y4yeb.| TexHonorui u gusanHa, 2020
nocobve BbiCLU. LK. TEXHOMOMMNY 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
AH. WBaHoB, B.H.|TennootmenHoe M-Bo obpasoBaHus u http://www.nizrp.nar
Benoycos, C.H. [obopynoBaHue Haykn P®, BLUTS 2016 od.ru/metod/kpte/18.
CmopoauH npeanpuaTuin [TekcT]: cnerynTA. — Cneé.: pdf
yyebHoe nocobue BWT3 Crnerynta
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
B.H. Benoycoe [n gp.] | TennomaccoobmeH [TekcT]: http://www.nizrp.nar
yyebHo-meToaNYeckoe Hal\;lleOP%GpCalgl%BraTFy;ﬂM B 2014 od.ru/metod/kpte/11.
nocobue pana BbIMNOSTHEHUS Cr6 ',CI'I6FTVPI'I : pdf
nabopaTtopHbIX paboT "
B.A. Cycrnos [MporpaMma M KOHTPOSbHbIE M-80 06pasoBaHMs 1 http://www.nizrp.nar
e ccoomion (| FVar PO CIOTTVEN, | 2015 (S rimetodhotep
1 Chne6.: CrerTypri
B.A. Cycrios TennomaccoobmeH  [TekcT]: M-Bo obpasoBaHus 1 http://www.nizrp.nar
y4yebHoe nocobue Hayku P®, CMN6ITYPI. — 2008 od.ru/teplomassoob
Cne.: CA6IrTYPnN men.htm
B.H. Benoycos, O.C.|TonnuMeBo 1 Teopusa ropeHus M-BO 06Da30BaHMS 1 http://www.nizrp.nar
CmupHoBa, C.H.[[TekcT]: y4yebHo- FI;(D BLITD od.ru/metod/kpte/15.
CmopoaguH MeToau4yeckoe nocobue ans CFIlIaGyIl(yFIT,D: _Cr6.- 2016 pdf
BbINOMHEHNs nabopaTopHbIX : -
paGoT BWTS CNerynTa

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http:///www.iprbookshop.ru/
OneKkTpoHHO-0MbnnoTeyvHas cucrema BLUT3 Crnb rYNnTa [OneKTpoHHbIN pecypc].
http:///lwww.nizrp.narod.ru

URL:

6.3 MNepeyeHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUcCUUNIInHe

AyouTopusi OcHalleHune

MynbTnmeanHoe obopyaoBaHue, crneyuanmanpoBaHHas mebenb, gocka
JlekunoHHas y Py, P

ayauTopus




YyebHas aygutopus

CneunanusupoBaHHasi Meberb, gocka

A-203

JlabopaTopHble yCTaHOBKM Ans OnpedeneHnst BNaXHOCTW, 30MbHOCTU W BbIXxoga NeTyumx
BELLECTB TOMNMBa, NabopaTopHas yCTaHOBKA AN ONpeAeneHusl TennoTbl CropaHusi TOMnuBa,
CTeH Yy4eOHbIi "ABTOMATM3MpPOBaHHas  KOTENbHas Ha ra3oobpasHOM U XMAKOM Tonnmee",
nabopaTtopHas yctaHoBka TennoBon Hacoc ¢ MIMCO, koMNbOTEPHbIE TPEHAXKEPDI

A-205

J'Ia6opaTopr|e YCTaHOBKU OAnA nccnenosaHuaA npoLeccos TennoobMeHa B XXMAKOCTAX U rasax




