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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 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

KoHTakTHas paboTta

3A0)

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

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
MHOFOCITOMHOW  cTeHKku. JlaboTaTtopHas paborta Nei.
Onpepenexune KoabdmumeHTa TEnnonpoBOAHOCTMN
N30MSAUMOHHBIX MaTepmanoB METOA0M MNacTUH.

Tema 5. dnddepeHunanbHble ypaBHEHUS TennoobmeHa.
OcHoBbl Teopuu nogobus. TennoobMeH B KUOKOCTAX M
razax. TennoobmeH B nydkax Tpyb. TennoobGmeH npwu
N3MEHEHNM arperaTHoro COCTOSIHWS BeLLecTBa.
JlabopaTopHas paboTta Ne2, Onpepenexune
KoadbbmumMeHTa TennooTaadn npu CcBOOOOHOM ABUXEHMU
OT CTEHKW BepTUKanbHOM Tpybbl K BO3AYXY

JlTabopaTopHas paboTta Ne3. Onpepenexune
KoadhhmumeHTa TennooTgaum npu cBOGOAHOM LBWXKEHWUU
OT CTEHKW ropu3oHTanbHON TpyObl K BO3AyXy
JlabopaTopHas paboTta Ne4. Onpepnenexuve
koacbmLumMeHTa TENNOOTAAUM MPU BbIHYXAEHHOM
nonepeyHoOM OMbIBaHUM KOPUAOPHOTIO Myyka Tpyo
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Tema 6. TennooOMeH u3nyyYyeHMeM. 3aKOHbl WU3NyYEHUS.
JlyumcTtbin TennoodmeH mexay

aBymsi Ternamu. Tennosoe wu3snyyeHue rasoB. OCHOBbI
TennoBoro un rnapaeiiM4ecKoro pacdeTta TennoobMeHHbIX 0’25 0,1
annaparos.

10

Pazgen 3. KotenbHble yCTaHOBKN.

Tema 7. Knaccudukaumsi  KOTeMbHbIX  YCTaHOBOK.
Mpoueccsl, npoTekatoLine B

kotnoarperate. OCHOBbI TeOpUW TOPEHUsA. ToMO4YHbIE
ycTponcTea. TennoBon 6anaHc 1 K.n.g. kotnoarperara.
JlabopaTopHaa pabota Ne5. OnpegeneHue 305bHOCTU
Tonnmea

JlabopaTopHasa pabota Ne6.0OnpegeneHne BIAXHOCTU
TONNMBa 1 0,2 2
JlabopaTtopHasa  pabota Ne7.0OnpepeneHve  BbIxoda
neTyynx

JlTabopaTopHaa paboTta Ne8.OnpeneneHue TennoTBOPHON
CrnocobHOCTM ToNNuea

12

Tema 8. OcHOBbI TENMOBOIO pacyeTa KOTENbHOro
arperata. KOHCTPYKTMBHbLIN W MOBEPOYHbIA  pPacyeThl.
MeToavka TennoBoro pacyeTa 3NeMEeHTOB KOTerbHOro
arperata.  AspoguMHaMM4yecKMin  pacyeT  KOTeSIbHOro 4 1
arperara.

16

Pazgen 4. Tennosble 3neKTpOCTaHLNN

Tema 9. [puHumnuanoHas TennoBas cxema TOC.
Cuctema Tonnueonogayn. Cxema Bogonogrotoekn TOC.
Cuctembl LwnakoyganeHus w 3onoypaneHus. Cuctema
Bogonoarotosku TAC. 1

20

Tema 10. MapoBble " rasoBble TYpOVHbI.
TepmoguHaMmmMyeckme NpoLecchl B COMNIOBOM

U nonatoyHoM annapaTte. AKTMBHblE W peaKkTUBHblE
TYpOuHbl. Knaccudwmkaumss M KOHCTPYKUMS  NapoBbIX 05 2
TypOuH. a30TypbuHHbIE N Napora3oBble YCTAHOBKN. ’

20

WToro B cemecTpe (Ha kypce ansa 3A0) 8 4 4

124

KoHcynbTaumm 1 npomexytovHas atrectaums (3ayer) 0,25

Bcero koHTakTHasa pa6ora u CP no gucuunnuvHe 16,25

124

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

5. ONUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

5.1 Moka3aTenu oLleHUBaHUA OBYYEHUA

Kopg komneTeHumm lMokasartenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

MNK-3 NCMOSb30BaHNA TennoTbl, a Takke nNpuHUMNax AOenctend wu

MMeeT npefctaBneHMe O MeTodax TMomfyyYeHusi, npeobpa3oBaHus, nepegayn u

KOHCTPYKTUBHbIX

0coBeHHOCTSIX Tenno- M naporeHepatopoB, TOA, TennoBbiX MalUWH, arperatoB U




yCTpOl7|CTB. CnocobeH BbIMNOJTHATb pacyeTbl TeNnNOoTEXHUYECKUX 3ajau.
D,eMOHCTpVIpyeT HaBbIKUN pelweHunsa TennoTexHN4YeCKmnx 3anad and
aBTOMaTU3NPOBaAHHbLIX CUCTEM YyNpaBlieHNA TEXHONTOrM4YeCKMMun npoueccamu

5.2 Cucrema n Kputepum oLeHUBaHUA

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTN KOMMNETEHLMI

Llikana oueHnBaHua

YcTHoe cobeceaoBaHne MucbmeHHas paboTa
O6yuvatowmiica paeTt B Lenom
KQYeCTBEHHbI OTBET, OCHOBaHHbIA Ha
3apava pelueHa BEPHO. Bo3MOXHb!
3auTeHo BCEX NCTOYHMKAX NMHpopmaumm.

HebonbLUME NOrpeLLHOCTM
MpucyTcTBYOT Hebonblwmne npobenbl B

3HaHUAX U HeCyuleCTBEHHbIE OLINGKM.

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HaHWI, MIIOXO OPUEHTUPYETCS B
He 3a4teHo OCHOBHbIX MOHATUSAX W  OMpeaeneHusx
OVUCUMMMMWHBI,  JgonyckaeT npu  OTBeETe
CYyLLIECTBEHHbIE OLUMOKMN.

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

5.3 TunoBble KOHTPOSbHbIe 3a4aHusA U/MNKu UHble MaTepuanbl, UCMONb3yeMble OISl OLleHKW pe3yribTaToB

obyyeHus
5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n DopMynNMpoBKN BONPOCOB
Kypc 2
1 MpuHUuMnNuaneHasa cxema ra3oTypOUHHOM YCTaHOBKM
2 PereHepaTuBHbIN LUK
3 Linkn PeHknHa
4 Linkn KapHo gns HacblWweHHoro napa
5 OCHOBHbIEe XapakTepPUCTUKN TOMOYHBIX YCTPOWUCTB
6 KoadhhmnumeHT n3bbiTka BO3gyxa
7 MatepunanbHbin 6anaHc ropeHns TBepAoro Tonnmea
8 TennoBown 6anaHc naporeHepaTopa
9 CxeMbl KOHAEHCALMOHHBIX 9NEKTPOCTaHLUIN Ha OpraHM4YeCcKkom TONnmnee
10 o .
KombuHmpoBaHHas 1 pasgenbHas BblpaboTka aneKTpuyeckon 1 TENNOBOW IHEPTUn
11 OcCHOBHble YpaBHEHUS rMapaBNMYecKoro pacyeTa TennoobMeHHbIX annapaTos
12 OcHOBHble ypaBHEHUS TENSOBOro pacyeTa TennoobMeHHbIX annapaToB
13 Mepepaya TennoTbl U3Ny4yeHNeEM Mexay TBepabiMy Tenamm 1 rasoM
14 Mepenayva TennoThbl M3Ny4YeHMeM B TBEPAbIX Tenax
15 OCHOBHbI€ 3aKOHbI N3My4YeHUs B rasax
16 TennooTgayva Npu TEYEHWUM XKUAOKOCTU B TpyOax
17 TennonpoBOAHOCTb MNOCKON CTEHKMN
18 YpaBHeHue aHeprum
19 OcHoBHbIE KpUTEpPUM Nogo6us
20 MpoeanbHblin TENNOHACOCHbIM Lnkn KapHo
21 TennoBas gvarpamMmma XonogusibHOro uukna
22 MpUYMHBI BO3HNKHOBEHMSI MHOTOCTYMNEHYaTbIX KOMMPECCOPOB
23 Pabounin npouecc NOpLIHEBOrO KOMMNpeccopa
24 MepBbIi 3aKOH TEPMOOUHAMUKM
25 YpaBHeHue BaHn-gep-Baansca
26 YpaBHeHWe COCTOSAHWUA naearnbHOro rasa
27 [aBneHue, yaenbHbli 06beM 1 TeMnepaTypa pabodero Tena

5.3.2 TunoBbIe TecTOBLIE 3ag4aHUsA
He npegycmoTpeHsbl
5.3.3 TunoBble NpPaKTUKO-OPUEHTUPOBaAHHbIE 3af4aHusA (3agayvm, Kemcbl)

OnpenenuTb NNOTHOCTb U YAENbHbLIN 06BbEM OKUCK yrnepoda npu gasneHun 1 6ap n temnepatype 300 K.
OnpepenuTb abcontoTHOE AaBneHve B pe3epByape, ecrnv 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

+

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

NHasa

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

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue M3patenbCcTBO | Non nspnaHus | Ccbinka
6.1.1 OcHoBHas y4yeGHasa nuTepatypa
B.I. 3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
opb6an, T.1O. | TepmogmHammka [TekcT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTtkoBa Y.1.  OCHOBHble  3aKOHbI Hayku P®, BLUTO 2016 pdf
TEPMOLMHAMUKN. Lnknbl cnerynTtq. — Cro.:
TennoBbIX JBuratenem: BLUT3 CMnerynTa
y4yebHoe nocobue
A. A. BepxonaHues, |[a3oTypbuHHble YCTaHOBKW.| M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
B. . 3no6uH Yacte 2: KoHctpykuusa [TY | o6pasosaHus PO, C.- metod/tsuitd/163900
M uX anemeHToB: YyuyebHoe| MeTep6. roc. yH-T MPOM. 9385.pdf
nocobue TEXHOJorm n gusanHa, 2021
BhbICLU. LK. TEXHONOMMIA U
3HepreTnkn.- CaHkT-
MeTepbypr: BLUT3
crnierynta
A.H. WBaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHua n http://www.nizrp.nar
Benoycos, C.H. | obopynoBaHne Hayku PO, BLUT3 2016 od.ru/metod/kpte/18.
CmopoauH npeanpuaTiin [TekcT]: cnerynTa. — CNne.: pdf
y4ebHoe nocobue BLUT3 CMerynTa
B.I". 3nobuH MapoTypbuHHbIe  yCTaHOBKM | M-BO HayKu U BbICLLETD http://nizrp.narod.ru/
TennoBbIX Z aTOMHBIX | obpasosaHus PO, C.- metod/tsuitd/159015
anekTpocTaHuuin. Yacte 1.| MMeTepb. roc. yH-T Npom. 7964.pdf
Tennosble CXEMbl. | TexHonorum n an3amnHa, 2020
KoHcTpykums: y4eb. | BbiCLU. LK. TEXHONOMMA U
nocobve aHepreTuku. - CaHkT-
MeTtepbypr : BLUT3
crierynta
B.H. Benoycos, C.H.|Tonnueo " npouecchl | M-BO Hayku U BbiCLLErO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| o6pasoBaHusa PP, C.- metod/kpte/1590531
Lumban TENNO3HEPreTUYEeCKnX MeTep6. roc. yH-T NpoMm. 748.pdf
yctaHoBkax . Y. 1.0 yyeb.| TexHonorvn u gusanHa, 2020
nocobve BbICLU. LK. TEXHONOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLUT3
cneryntn
C.H. CmopoauH, A.H.|KoTenbHble  yCTaHOBKM U M-Bo obpasoBaHus n https://nizrp.narod.ru
VBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku P®, BLUTS /metod/kpte/2019_0
Benoycos yyeb.nocobue CcnerynTa. - 2-e usa,., 2018 1_14_01.pdf

ucnp. - CI6. : BWTS
cneryntn

6.1.2 lononHuTenbHas y4yebHasa nutepartypa




B.H. Benoycos [n gp.]

TennomaccoobmeH [TekcT]:
y4ebHoO-MeToaMYeckoe

M-Bo o6pasoBaHus n

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

nocobue pgna BbINOSHEHNS Hayémnlgd?,CCnrgir%ﬁ’_lﬂ.— 2014 pdf
nabopaTtopHbIx paboT "
B.A. Cycrnos Mporpamma M KOHTPOSbHbIE M-B0 0BpasOBaHUS http://www.nizrp.nar
3agaHns no Kypcy Hayku PO, CM6ITYPT. — 2013 od.ru/metod/kpte/1.p
]«Tennomaccoo6meH» [Teket CI6.- CM6rTYPN df
B.H. Benoycos, O.C.|TonnMBo 1 Teopus ropeHus M-BO 06Da30BaHMS 1 http://www.nizrp.nar
CmupHoBa, C.H. [[TekcT]: y4ebHo- P od.ru/metod/kpte/15.
CmopoauH MeToanyeckoe nocobue Ans Hayku P®, BILITS 2016 pdf

cneryrnTta. — Chno.:

BbINOMHEHUs NabopaTopHbIX BLIT3 CM6MYAT

pabot

TennomaccoobmeH
y4yebHoe nocobue

B.A. Cycrnos [TekcT]: http://www.nizrp.nar
od.ru/teplomassoob

men.htm

M-Bo o6pasoBaHus n
Haykn P®, CN6ITYPI. — 2008
Chne.: CNerTypP

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTteyvHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http:///www.iprbookshop.ru/
OneKTPOHHO-OMBbNMoTeyHas cuctema BLWITS Crb rynTg [OneKTpoHHbIN pecypc]. URL:
http:///www.nizrp.narod.ru

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gUucUUnIIMHe

AyauTopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas Y A PyA 4 P A
ayautopus

CneumnanuaupoBaHHas Mebenb, Jocka
YuebHas ayautopus

JlabopaTopHble YCTaHOBKM AMs ONpPeAeneHus BRAaXHOCTM, 30MbHOCTM U BbIXOA4a NEeTyuYmx
BELLECTB TOMNuBa, nabopaTtopHasi yCTaHOBKa A1 ONpeAeneHusl TennoTbl CropaHusi TOMnuBa,
cTeHn y4qeOHbin "ABTOMaTU3NpPOBaHHas  KoTemnbHasi Ha rasoobpasHoM UM XMAKOM Tomnnuee",
nabopatopHas yctaHoBka Tennoson Hacoc ¢ MIMCO, koMNblOTEPHbIE TPEHAXKEPDI

A-203

NaBopaTopHble ycTaHOBKM AN UCCRefoBaHNA NPOLIECCOB TENNoobMeHa B KMAKOCTAX M rasax
A-205




