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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTeribHOM NporpaMmsbl

BasoBas lZl Obsi3aTenbHas I:l JononHuTensHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg I:l Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb komneTeHUun obyyatouerocs B obnacTu:

- 3HaHWI O nepegdadye TennoTbl M Macchl, oGecrnedYnBaloWmnX BOCMPUATUE MNOCMEaYIOLWMX YYebHbIX
KYPCOB B COOTBETCTBUM C YpOBHEM 06pa3oBaHus «bakanaespuary;

- KBaNMUUMPOBAHHOIO MPOBEAEHUsl 3MIeMEeHTapHbIX pacyeToB 3aday  TennonpoBOAHOCTY,
KOHBEKTMBHOrO TennoobmeHa, TennoobMeHa npu asoBbiX W XMMWUYECKMX MNPEeBpaLleHnax |
TennoobmeHa nsnyvyeHmemM, MmaccoobmeHa, TeNNorapaBnuku;

- WCMOMb30BaHUA (aKTUYECKOTO Hay4HO-TEXHMYECKOTO MaTepuana Kypca Ansi HenpepbiBHOM
MWPOBO33PEHYECKON U METOA0IONMYECKON NOATOTOBKM CTYAEHTOB.

1.3. 3agaum gucumnnuHbl

MpuobpeTeHne U1 TBOPYECKOE YCBOEHWE CTYAEHTaMWU Hay4dHO-TEOPETUYECKUX U UHXEHEPHO-NPaKTUYECKMX
BOMPOCOB B 00nacTu:

TennonpoBOAHOCTY;

KOHBEKTMBHOrO TennoobMeHa B 04HOPOAHOM cpeae;
TennoobMeHa npu asoBbIX U XMMUYECKUX NPEBPALLEHUSIX;
TennoobMeHa Usny4YyeHnem;

MaccoobmeHa;

TEennoobMeHHbIX annapaToB.

1.4. I'Iepequb nrnaHnpyembiXx pe3ynbTaTtoB o6yqe|-|m| no gucuunninHe, COOTHeCeHHbIX C
nrnaHnpyemMmbiMmu pe3yrnibTataMmn OCBOEHUA oGpasoBaTeanoﬁ nporpamMmmbli

KoOMneTeHuunn dJopmynleOBKa KOMneTeHunn

Koa 3JTan dopMupoBaHus

OrK-2 npuMeHATb AOnd WX paspelleHna OCHOBHble 3aKOHbI

CnocobHocTbio geMOHCTpupoBaTb 0asoBble 3HaHUS B
06nacTn ecTecTBEHHOHAY4YHbIX OUCLUMIIUH, FOTOBHOCTLIO
BbISIBMATL  €CTECTBEHHOHAYYHYHD CYLWLHOCTb Npobnem,
BO3HMKAOLLMX B Xode npodeccuoHanbHon OesaTenbHOCTH; 2

€CTeCTBO3HaHUA, MeToAdbl MatemMaTtun4eckoro aHanmsa u
mMoaenmpoBaHuA, TeopeTn4eckoro n aKkCcnepmMeHTasribHoro
ncecnegoBaHua.

MnaHupyemble pe3ynbTaTbl 00yYeHUsA
3Harb:

1) 3aKOHbI 1 OCHOBHbIE PU3NKO-MaATEMATUYECKNE MOAENN MEXaHN3MOB NepeHoca TennoTbl U Maccehbl
MPUMEHUTENBHO K TENIOTEXHUYECKNM N TENSIOTEXHOMOMMYECKNM YCTaHOBKaM 1 cMcTeMam;

2) Npobnembl PEKOHCTPYKUUM U MOAEPHM3aLNY TeNNoTeXHNYeCKoro obopyaoBaHus O06HLEKTOB U
COOPYXEHUIN TEMMO3IHEPrETUKN.

YmeTb:

1) NpUMEHsITb COBPEMEHHbIE METOAbl UCCNEA0BaHMS;

2) paccyuTbiBaTh TEMMEpPaTypHbIE NONSA B NOTOKaX TEXHONOrMYECKUX XUOKOCTEN U ra3os, B
anemMeHTax KOHCTPYKUMM TEMMOBbIX U TEMMOTEXHOMNOMMYECKNX YCTaHOBOK;

3) paccunTbiBaTh NEepegaBaeMble TEMMOBbIE MOTOKU C LIeNbl MHTEHCMMMKAL MM NPOLECCOB
TennomaccoobmeHa, obecneyeHns HOpMarnbHOro TEMMNepaTypPHOro pexvmMa paboTbl ANeMeHToB
obopyaoBaHMA ¥ MUHMMMW3ALMN NOTEPb TENOTHI.

BnapgeTtb:

1) ocHoBamu pacyeTa NpoLEecCoB TeEMomMacconepeHoca B dNemMeHTax TennoTEXHNYECKOro 1
TennoTexHonornyeckoro obopygoBaHus;

2)MeToaQuKaMu UCMbITaHWA TEXHONOrMYeCckoro obopyaoBaHns B COOTBETCTBUM C Npodunem

3) npeacTaBneHneM pe3ynbTaToB Hay4YHbIX UCCNEAOBaHNI B BUAE OTYETOB, pedepaTos, Hay4HbIX
nybnukauni n Ha ny6rnmMyHbIX 06CY>KAEHNSIX.

paboThbl;

Pra
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1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO Ha4YaTo

chopMupoBaHue KOMneTeHUMN, ykazaHHbIX B n.1.4:
e MaTtemaTuka (Ol1K-2)
®usuka (Or1K-2)
Xumus (OlK-2)
WHxeHepHasa rpadguka (Or1K-2)
MexaHnuka (OlK-2)
OnekTpoTexHuka n anektpoHuka (OlMK-2)
TexHnyeckasa TepmoguHamuka (OlK-2)
Okonorusa (OlK-2)
MHdopmaTuka B 3agadax TennoaHepreTukn n tennotexHornorum (OrNK-1)

2. COOEPXAHUWE OUCLUUNIINHDbI

HaumeHoBaHwWe 1 cogepxaHue
y4ebHbIX Moaynen, Tem n hopm KOHTpons

O6bem (4achl)

o4Hoe
obyyeHune

OYHO-
3a04Hoe

obvyeHue
3a04Hoe

obyyeHune

YyeGHbIN Moaynb 1. TennonpoBogHOCTb

Tema 1. TemnepatypHoe norne. TemnepaTypHbI rpagueHT. TennoBon NOToK. 3akoH
dypoe. KoadbduumeHT TennonpoBogHocTn. [OuddepeHumanbHoe YypaBHEHWE
TEennonpoBoAHOCTU. YCNoBMS OQHO3HAYHOCTU NS NPOLEeCCOB TeNNIoNpPOBOAHOCTH.

25

15

Tema 2.Nepepava TennoTbl Yepes MNNOCKY, LUIMHAPUYECKYIO U LIAPOBYH CTEHKU
npu cTaumMoHapHoOM pexunme. Kputnyeckmin gnameTp LUIMHAPUYECKON CTeHKKU. MyTu
MHTEeHCcudmkaumm Tennonepegayn. TennonpoBOAHOCTb B CTEPXKHE MOCTOSHHOIO
nonepeyHoro ceveHus. Tennonepegaya yepes pebpuCTyo CTEHKY.

25

15

Tema 3. HecTaumoHapHas TennonpoBOAHOCTb. PerynsapHbIn pexum.

24

15

Tekywmn koHTponb 1 (TecTupoBaHue)

Y4ebHbIn moaynb 2. KoHBeKLMS

Tema 4. OCHOBHbIE MOJIOXXEHUS YYEHUS] O KOHBEKTMBHOM TennoobmeHe. OCHOBHbIE
NMOHATUSA K onpegeneHus. duanyeckme CBOMCTBA XuakocTu. OudpdepeHuymnanbHbie
YPaBHEHUS KOHBEKTMBHOIO TennoobmeHa. [umopoaMHaMUMYeckuii u - TENoBOW
norpaHuyHble cnou. TypbyneHTHbIN NepeHoC TeNNOThl U KONMYECTBA ABUWKEHUS.

15

15

Tema 5. [logobue n mopenupoBaHMe NPOLLECCOB KOHBEKTMBHOIO TenyioobmMeHa.
O6wwme nonoxeHus. NpmuBegeHne matemaTudeckon OpMynUMPOBKU KpaeBon 3agaydu
K 3anucu B 6e3pasmMepHbIX NnepeMeHHbIX. bespasdmepHble nepeMeHHble N ypaBHEHUS
nopobusa. Ycnoeus nogobusa usmdecknx npoueccos. Cneactsvsi M3 yCnosui
nogobus. MeTtog pasmepHocTen. MogenvpoBaHMe MpPOLECCOB KOHBEKTMBHOIO
TennoobmeHa.

15

15

Tema 6. Tennootgada npuv BbIHYKAEHHOM MPOAOSIbHOM OMbIBAHMM  MSIOCKOM
NMOBEPXHOCTU. VHTerpanbHble ypaBHEHWS MOrpaHU4YHOro crnosi. Tenmootdaya npw
naMvHapHOM fnorpaHuyHoM croe. Nepexon namMmmHapHoOro TeveHus B TypOyneHTHoe.
Tennootgaya npu TypOyneHTHOM NOrpaHMYHOM Crioe.

15

15

Tema 7. Tennootgaya npu BbIHYKAEHHOM TEYEHUWM XKMAOKOCTM B  Tpybax.
OcobeHHoCcTM OBwXKeHUss n TennoobmeHa B Tpybax. WMHTerpanbHoe ypaBHEHue
TENnooTAaun Ans ctabunuampoBaHHoro TennoobmeHa. TennooTaaya npu TedeHUn
XMOKOCTU B rnagkux Tpybax Kpyrrnoro nonepeyHoro ceveHusi. Tennootdada npwu
TEYEHUN XMOKOCTU B TpyOax HEKPYrnoro MnonepeyHoro CeYeHusi, B U3OTHYTbIX U
LUepoxoBaTbix Tpybax.

15

15

Tema 8. Tennootgada npu MNONEPEeYHOM OMbIBAHUU OAMHOYHOW KPYrriow TpyoObl.
Tennootaaya npm nonepevyHoM OMbIBaHUM MYYKOB TPYO.

15

15

Tema 9. TennooTtgaya npm cBo6OAHOM ABMXKEHNN XMUAKOCTU. OCHOBHbIE NOJTOXEHUS.
Tennootaadya npu cBOOGOOHOM ABMXKEHUM XMOKOCTM B OGomnbwom obbeme.
TennoobmeH npu cBO60OHOM OABMXEHUM XXUOKOCTU B OrPaHNYEHHOM NMPOCTPaHCTBE.

11

15

Tema 10. Tenno- n maccoobMeH B ABYXKOMMOHEHTHbIX cpefax. OCHOBHbIE MOHATUSA
N 3akoHbl. [uddepeHumanbHble ypaBHEHUs Temnno- M MaccoobmeHa. Tenno- u
mMaccootdada. [Oundy3noHHbIN  NOrpaHnYHbIA - CNon. AHanorMs  npoueccoB
TennoobMeHa 1 maccoobmeHa.

10

15

Tekywmn koHTponb 2 (TecTuposaHue)

Tekywmn koHTponb 2 (KoHTponbHas paboTa)

26
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O6bem (Yachl)

HaumeHoBaHve u cogepxaHvie 08,88 88
y4ebHbIX Moaynen, TeM U POPM KOHTPOIS z2 £ 8 30
og|osg &
] ®g ®o
MpomexyTo4yHas aTrecTauma No AUCUMNNKHe (3a4eT) 8 4
Tema 11. Tennoo®MeH Npu KUMEHUN OLHOKOMMOHEHTHbIX XWAKOCTMB 60mMbLIOM
obbeme. MexaHu3am npouecca TennoobmeHa nNpy Ny3bIPbKOBOM KMMEHUN XXUAKOCTW.
CTpykTypa noToka npu MNy3blpbKOBOM KUMEHUWN XUOKOCTM B HEOorpaHuyYeHHom | 23 23
obbeme. Tennootgada npv  MNy3blPbKOBOM  KAMEHWM KUOKOCTU B YCMOBUSIX
CcBOBGOAHOIO ABMXKEHUS.
Tema 12. TennooBMeH Npu KUMEHUN XUAKOCTU B YCIOBUSIX HANpaBiEHHOMO TEYEHUS.
CTpykTypa ABYyxdas3HOro noToka 1 TeNSI00OMEH MpU KUNEHMU XUOKOCTU BHYTPU Tpyo
npu Bocxogsiem TedeHum notoka. CTpykTypa OByxcpasHoro notoka u TennoobmeH | 22 23
NPW KUMEHW XMAKOCTU BHYTPU TPYO Npu rpaBUTaLMOHHOM TedeHun notoka. Kpusumchl
KMNEeHMUs.
Tema 13. TennoobmeH npu KoHAeHcauun 4Ymuctoro napa. OCHOBHbIE MOSIOXKEHUS. 22 23
TennoobmeH Npu NIIEHOYHOW KOHAEHCAUUN HENOABWXHOIO napa.
Tekywmn koHTponb 3 (TecTupoBaHue) 1
Y4ebHbI moaynb 4. Tennosoe nsnyyeHuve.
Tema 14. OcHOBHble MNoOMoXeHusi. Buabl nydnctbix NoTokoB. Bektop umanyyeHus. 29 23
3aKoHbI TENJIOBOIO U3NyYeHus.
Tema 15. TennoobmeH u3ny4yeHnem wMexay TBepAbiMM Tenamu. TennoodmeH
u3nyyeHneMm B cuUCTeMe Ten C MJocKonapannenbHbIMU  MOBEPXHOCTSIMM.
NanyyatenbHass cnocobHOCTb TBepAabix Temn. TennoobMeH wsnyyeHnem mexay 29 22
Tenom u ero obonoykon. TenmnoobMeH W3nyyeHWEM Mexay ABYMs Tenamu,
NMPOU3BONIbHO  PACMOSIOKEHHBIMM B MPOCTPaAHCTBE. YrNoBble  KO3MMULMEHTHI
N3Ny4YeHusl.
Tema 16. TennoobmeH B mornowjallmMx M usnydawoowmx cpegax. OcobeHHOCTU
U3nydeHnss rasoB K napoB. JlyuucTbll TennoobmMeH Mexay rasoBon cpefonm u | 22 22
060n04Kkor. CroXHbIN TENNO0OMEH.
Tekywmn KoHTponb 4 (TecTupoBaHue) 1
YyeGHbIN Moaynb 5. TennoobMeHHble annaparbl.
Tema 17. Knaccudumkauus TennoobMeHHbIX annapatoB. TennoBoW pacyeT
TennoobMeHHbIx annapatoB. OCHOBHbIE MOMOXEHUS W YpaBHEHUS TEenrnoBOro 22 22
pacueta. CpedHsas pas3HOCTb TemnepaTyp U MeToAbl ee BbluMcneHus. MeTogbl
onpegeneHusi TemnepaTyp NOBEPXHOCTU TeNIoobmMeHa.
Tema 18. [vgpomMexaHM4yeckuin pacyeT TensiooOMeHHbIX annapatoB. 3agaun
pacdeTa. [mgpaBnuyeckme CONPOTUBIIEHUS SFIEMEHTOB TEMNIOOOMEHHOro annapara. | 22 22
PacyeT mowHoCcTH, Heo6xoaMMON ANs NepeMeLLEeHUs XUOKOCTN.
Tekywmn KOHTponb 5 (YCTHLIV onpoc) 1
Tekywmn koHTponb 5 (KoHTponbHas paboTa) 27
MpomexyTo4yHas aTrecTaumsa No gUCLUNIINHe (3K3aMeH) 36 9
BCEIO: | 396 396

3. TEMATUYECKWUU NNAH
3.1. llekunun

OuHoe oGyyeHune O4HO-3a04HOE 0BYyYeHue

Homepa

3aouHoe obyyeHue

Homep O6bem
cemecTtpa (yachbl)

Homep O6bem

n3yvyaemMbix TeM
cemecTpa (yachbl)

Howmep
cemecTpa

Obbem
(vachbl)

3 5

0,5

1

1

0,5

0.5

0,5

1

1

OO|IN|O(O] &~ |WIN(F
WWIWWW| W |wWw|w
NW|IA AN W ||~ O
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Homepa OyHoe 06y4eHne OyHo-3a04HOE 06y4eHne 3aoyHoe obyyeHune
n3yyaembix TeMm Cé"Moé"'ceTga ‘(?g:::‘;' C:‘:g;za %6:;::\;' Cg:éwceTp; ] ((Dngeb:s;l

10 3 4 5 1
11 4 2 6 1
12 4 3 6 1
13 4 1 6 1
14 4 4 6 1
15 4 2 6 1
16 4 1 6 1
17 4 2 6 1
18 4 2 6 1
BCEIO: 53 16

3.2. MpaKkTnyeckne n ceMMHapcKue 3aHATUSA

Homepa OyHoe 0by4eHue OuHo-3a04H08 3ao4yHoe oby4eHue
myqaeslblx HavmeHoBaHue Y 06y4eHme Y
Tem n popmaszaHaTuin Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
TennonpoBoAHOCTL NpU
1 poBoA P 3 5 5 4
CTaUNOHAPHOM pexume
Tennootgadva npwu
BbIHY>XOEHHOM NPOAOSIbHOM
3 yxa oA 3 4 5 3
OMbIBaHMM NITOCKON
NOBEPXHOCTU
Tennootgavanpu
6 BbIHY>KAEHHOM TeYeHUN 3 4 5 3
XnAKoCcTn B Tpybax
Tennootgayva npu
BbIHYXXJEHHOM nonepevyHoM
7 3 5 5 2
OMbIBaHUM Tpyd 1 nyyKkoB
Tpy6
TennoobmeH npu KMNeHum
OAHOKOMMOHEHTHbIX
11 A 4 5 6 2
»Xnakoctms 6onbLLIOM
obbewme.
TennoobmeH npu KMNeHum
12 XVUAKOCTMB YCNOBUAX 4 4 6 2
HanpaBIEHHOro TEYEeHuUs.
TennoobmeH npwu
13 P 4 3 6 1
KOHOeHcauum napa
3aKoHbl TENIOBOro
14 4 5 6 1
N3nyyeHus.
TennoobmeH nanyyeHnem
15 Y 4 3 6 2
MexXxay TBepabiMy Tenamu.
JlyumcTtein TennoobmeH
Me rasoBoOW cpeaon u
16 KA ras PEAC 4 2 6 1
obonoykon. CrnoxHbin
TENNoobMeH.
TennoBon pacyeT
17 P 4 6 6 1
TennoobMeHHbIX annapaToB.
MmaopaBnuyeckuin pacyeTsl
18 AP P 4 6 6 2
TennoobMeHHbIX annapaToB
BCEIO: 52 24
3.3. JlabopaTopHble 3aHATUA
Homepa OyHoe 0byyeHue OuHo-3a04H08 3ao4yHoe oby4eHue
Msyqaeﬁblx HanmeHoBaHue Y 06y4eHme Y
Tem nabopaTopHbIX3aHATUI Howmep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
Onpepenexve
2 3 8
KoadhdumuymeHTa

Pra

13.03.01. TennomaccoobmeH

CtpaHuua 6 u3 13




Homepa
nsyyaembix
Tem

HaumeHoBaHue
nabopaTopHbIX3aHATUN

OuHoe oby4eHune

OyHo-3a04HOEe
0o0yyeHne

3aouHoe obyyeHue

Homep O6bem
cemecTpa (yachbl)

Homep O6bem
cemecTpa (yachbl)

Howmep O6bem
cemecTpa (yachbl)

TennonpoBoaHOCTU
N30JTALUMOHHBIX MaTepunanoB
MeTOA0M MNaCTUHbI

Onpegenexne
KoadhduruMeHTa TennooTAa N
W rmapaBrN4ecKoro
COMpPOTUBNEHUS NPU
BbIHY)XOEHHOM TeYeHnn
BO34yXxa BHYyTpW Tpybbl

Onpepenexve
KoadhdmumeHTa TennooTaadm
npv cBOGOOHOM ABVXXEHUN OT
CTEHKM ropu3oHTanbHOM
TpyObl K BO3AYXY

10

Onpepenexve
KoadhdmuMeHTa TennooTAa N
Npw BbIHY>XAEHHOM
nonepe4yHom oMbIBaHWUMN
KOPWAOPHOro ny4vka Tpyd

12

Onpegenexne
KoadhdmumMeHTa TennooTAa N
npu cBo60AHOM ABMXEHUM OT
CTEHKWN BEPTUKANBbHOM TPYOhI
K BO3OYyXy

15

Onpegenexne
KoadhdmumMeHTa  MU3NydYeHus
TBEpAOoro Tena
KarnopumeTpu4eCcKum
MEeTOA0M

17

Onpepenexve
KoadhpmumeHTa
Tennonepegayu
ras3oXxmaKoCTHOrO
TennoobMeHHoro annaparta

BCEro: 53

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLL

Erocs

Howmepa OuyHo-3a04HoE
Mg,;;fgmb,xno ®opma QOuHoe oby4eHne 0ByueHHe 3ao4Hoe 0by4eHune
KOTOpr’M KOHTpOJ:IFI Homep Homep Howmep
npoBoAMTCS 3HaHUn cemecTpa Kon-so cemecTpa Kon-s0 cemecTpa Kon-go
KOHTPOJ1b
1,2 TecTtupoBaHue 3 2
2 KoHTponbHaga pabota 5 1
3,4 TecTtupoBaHue 4 2
5 YCTHBIN onpoc 4 1
5 KoHTponbHaga pabota 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLIEIOCA

Bugbl camocTosiTensHoM pabdoThbl

obyuvatowlerocs

OuHoe oby4eHune

OyHo-3a04HOE
o0yyeHue

3aouHoe obyyeHue

Homep O6bem
cemecTpa (yachbl)

Homep O6bem

cemecTpa (yachbl)

Howmep O6bem
cemecTpa (yachbl)
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OyHo-3a04HOE
Buabl caMocToATeNbHO paboThi Outoe 06yqerme 06y4eHme 3ao4Hoe obyqerme
06yqarou.|,er009| Homep O6bem Homep Ob6bem Howmep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCBO€EHME TEOPETUYECKOIO MaTepmana 3 30 5 100
MoaroToBka k TabopaTopHbIM 3aHATUSIM 3 36
[MogroToBKa K MPakTUYECKMM 3aHATUSM 3 16 5 30
BbINonHEeHMe KOHTPOIbHOW paboThl 5 26
lMogroToBKa K 3a4eTy 3 8 5 4
YCBO€EHME TEOPETUYECKOIO MaTepmana 4 32 6 120
MoarotoBka k TabopaTopHbIM 3aHATUSIM 4 40
lMoaroToBKa K NPakTUYECKMM 3aHATUAM 4 40 6 40
BbINonHeHMe KOHTPOrbHOW paboTsl 6 27
[MoarotoBKa K 9k3aMeHy 4 36 6 9
BCEIO: | 202+36 343+13

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eGHbIX 3aHATUI

O6beM 3aHATUN
B MHHOBALMOHHbIX hopmMax
HanmeHoBaHue (yachbr)

BUAOBY4EOHbIX Wcnonb3ayemble HHOBALMOHHbIE (POPMbI © © ©
3aHATUN o S . 8= s

I o I I

£ 30 F O
z 3% 393 53

8 ® 8 ® 8

Jlekumn Ouckyceunsg 18 10

BCEIO: 18 10

7.2.CucTtema oueHNBaHUA ycneBaemMoCTu n [OCTUXEHUN 06yqa|ou.mxc;| Aana npome)KyTquoﬁ
aTTecTauuun

TpaguumoHHasa | X 0annbHO-penTUHroBas

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHasa nutepatypa

a) OCHOBHas y4ebHas nuTepaTtypa

1. Aros B.B. TennoobmeH B ogHoasHbIX cpeaax v npu asoBbiX NpeBpaLleHnax [OneKTpoHHbIA pecypc):
yyebHoe nocobue ans By3os/ AroB B.B.— OnekTpoH. TekcToBble AaHHble.— M.: U3gaTensckui pgom M3,
2014.— 542 c.,

Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/33214.— 36C

0) pononHuTenbHasa yyebHas nutepartypa

2. lotoeckun M.A., Cycrnios B.A. TennoobmeH B TexHoNorn4yecknx yctaHokax LIBI: yue6. nocobue / CI16
I'TY PI. CIM6., 2013. Yactb 4. - 85 ¢,

Pexvm goctyna - OnekTpoHHasa bmMbnmoTeka MEeTOANYECKUX YKa3aHUi, y4ebHO-MeTOAMNYECKMX NOCOOUI
BLUTO - nizrp.narod.ru/metod/kpte/3.pdf

3.0npepgenexne koaduuneHTa rmapaBnmyeckoro TpeHNst Npy ABWXKEHMN BO3ayXa B Kpyriown Tpybe
[OnekTpoHHBIN pecypc]: MeToau4eckme ykasaHus k nabopaTtopHon pabote Ne4/ — 3nekTpoH. TEKCTOBbIE
AaHHble.— Jlvneuk: Jlnneukmin rocygapcTBeHHbIN TexHudeckuin yHusepcuteT, 96C ACB, 2013.— 16 c.,
Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/22900

8.2. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus Ans caMocToAaTenbHOM paboThbl
obyyarowmxca No AUCLUNIIMHE
1. Cycnos B.A. TennomaccoobmeH [TekcT]:yuebHoe nocobue B.A.Cycnos / CIM6 I'TY PI1. CI16, 2006. - 119
c.: un. 74. — Pexxum goctyna: http//www.nizrp.narod.ru/teplomassoobmen.htm.-Ob BLWUT3

8.3. NepeyeHb pecypcoB MH(POPMALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAuMbIX ANl OCBOEHUS AUCLUNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru OnekTpoHHas GubnmoTeka METOANYECKUX YKa3aHWi,
y4yebHOo-MeToanyeckux nocodbun BLUTI
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8.4. NepeyeHb NH(POPMaALIMOHHBbIX TEXHONOIMIN, UCMOJNb3yeMbIX NPU OCYLLeCTBIIEHUN
o6pasoBaTenbLHOro npouecca No gucuMnsivHe, BKO4Yasa nepevyeHb NporpaMMHOro oéecnevyeHus u
MH(OPMaLMOHHBLIX CMPaBOYHbLIX CUCTEM

1. MicrosoftWindows 8.1

2. MicrosoftOfficeProfessional 2013

8.5. OnucaHme matepmanbHO-TEXHUYECKOM 6a3bl, HEOO6X0AMMOM ANs OCYyLLEeCTBNEHUA
ob6pasoBaTenbLHOro npowecca Nno AMCcUMnnuHe

1. CneumnanusmpoBaHHas y4yebHasa ayantopus.

2. CneumanuampoBaHHble y4ebHble nabopaTtopumn

8.6. UHble cBegeHnA u (Mnu) maTepuansl
1. MNMpe3eHTauun No TeMam NPaKTUYECKNX 3aHATUMN.
2. MakeThbl y3roB TennioobmeHHOro o6opyaoBaHus.

9. METOANYECKUE YKA3SAHUA ONA OBYYAKOLWMNXCA NO OCBOEHUIO

ANCLUUNMIIUHDI
Buably4ebHbIx
3aHATUN 1
CaMoOCTOoATEeNIbHAadA Opl’aHVI3aLI,VIF| AeATenbHOCTU 06yqarou.|,er00ﬂ
paboTta
obyyvaromxcs

Jlekuun OcBoOeHMEe NEKLMOHHOrO MaTepuana obyyallmMMUcs AOCTYMHO MPU BbINOTHEHUM
cnegyrowmnx BugoB pabor:
- npopaboTka paboyen nporpaMmbl- B COOTBETCTBMSIMM C LENSAMM, 3agadamu,
CTPYKTYPOM U coaepXaHmeMm ANCUUNMUHBI;
- COCTaBfIEHME KOHCMEeKTa neKuMhn — KpaTKo, CXemMaTU4HO, MnocneaoBaTesnbHO
duKCUpoBaTb OCHOBHbIE MOMOXEHUS, BbIBOALI U (POPMYINIMPOBKM; OTMEYaTb BaXHble
MbICINK, BbIOENATL KNKOYEBbLIE CITOBA, TEPMUHBI.
Mpy BO3HUKLWINX 3aTPyOHEHMSX B BOCMPUSATMM M3MaraeMoro martepuana cnegyer
ccopmynupoBaTb BOMNPOC W 3afaTb nNpenogaBaTenito Ha KOHCYNbTauuW WM Ha
NPaKTU4ECKOM 3aHATUMN.

MpakTunyeckme PacyeTbl WHTEHCMBHOCTM TennoobmeHa Mpu  TENnonpPOBOAHOCTU, KOHBEKLIMM,

3aHATUSA KMNEHUWN, KOHAEHCaUMM U n3nyvyeHnn. BoiNOnNHeHWe pacyeTHbIX 3afaHui, pelleHue
3agad no anropuTMy un ap.
lMoaroToBKa k NpakTUYECKMM 3aHATUAM NpeanonaraeT crieaylowme Buabl pabor:
- paboTa ¢ KOHCNEKTOM NEKUNI;
- NOAroToBKa OTBETOB K KOHTPOJSIbHLIM BONPOCaM, TECTOBbIM 3aaHUSAM.

JlabopaTopHble JlaGopaTopHbIe 3aHATUSA CNOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKMX HABbIKOB BIlageHUs

3aHATUSNA n3yvyaembiMn MetTogamu, obopyaoBaHuemM, TEXHOMNOMMSMU U Ap.
B pesynbTaTte BbiNONHeHWs nabopaTopHbix paboT oby4varoLlmncs OOMMKEH OCBOUTb
METOAMKY OMbITHOrO onpeaeneHns XapakTepuCcTUK MHTEHCUBHOCTM TENI00OMeHa.

CamoctodatenbHasa | Cuctematnyeckn npopabaTbiBaTb NPONOEHHLIN MaTepuan M BapuaHTbl pacyeTos,

pabota BbIMOSIHEHHbIE HA MpaKTMYECKUX 3aHATUSAX B Buae obpasua, Heobxogmmoro AOns

BbINOMHEHNA CaMOCTOATENbHbIX PACYETOB BO BHeayaAUTOPHOE BpeMS.
Mpy HanncaHWM KOHTPOIbHLIX PAaGOT, MOAFOTOBKE K 3a4eTy U 3k3aMeHy HeobXoaumMo
npopaboTaTb KOHCMEKTbl, PEKOMEHAYEeMYI0 NUTepaTypy v T.4.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMA

10.1. OnucaHue nokasaTenen v KPUTEPUEB OLIEHMBaHWSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onucaHue LWKan oueHnBaHUSA

10.1.1. Noka3aTenu oLeHUBaAHMUA KOMMNETEeHLMIA Ha 3Tanax ux popmmpoBaHusi

Kop, HanmeHoBaHue Mpenctaesnexne
KOoMneTeHuMn o OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHLUUI
(aTan ocBoeHuMs) cpeacTea cpeacrtea B poHae
Or1K-2 (2) [eMoHCTpupyeT 3HaHNA 3aKOHOB M OCHOBHbIX Bonpocbl ans MNepeyeHb
P13MKO-MaTeMaTUYECKNX mMoaenen YCTHOro BOMPOCOB 4115
MEexaHW3MOB MepeHoca TennoTbl M Macchl | cobecegoBaHus. 3aveta (12
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obecrneyeHns HOpMasibHOIO TeMNepPaTypHOro
pexuma paboTbl 3/1eMeHTOB 060pyAoBaHus
¥ MUHUMK3ALMM NOTEPb TEMMOTHI.

Mcnonb3yeT OCHOBHble METOAMKM pacyeToB

npoLieccoB TennomacconepeHoca B
anemeHTax TENNOTEXHNYECKOro "
TENNOTEXHONOINMYECKOro

060pynoBaHVs; METOANKN ncnbiTaHNUi
TEXHOOIMYECKOro ob6opyaoBaHus B
COOTBETCTBUU c npogunemMpaboThbl;
npeacTaBnseT pesynbTaThl Hay4YHbIX

nuccrnenoBaHUin B BUAE OTYETOB, pedepaTos,
Hay4yHbIXNyOnMKauMin U1 Ha  NyBNUYHbIX
obcyXgeHusXx.

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHUMn . OLIeHOYHOro OLIEHOYHOro
MokasaTenu oueHMBaHNUS KOMNETEHLMIA

(aTan ocBoeHus) cpeacTea cpeacrtea B hoHae
NPUMEHNUTENBHO K TEMIIOTEXHUYECKMM W MpakTnyeckoe BOMPOCOB)
TENNOTEXHOTOTNYECKUM yCTaHOBKaM " 3apaHue. MepeyeHb
cuctemam; npobnem  pekoHCTpyKuMn wn BOMPOCOB )15
MOAEepHU3aLmnm TENnNOTEXHNYECKOro 3k3ameHa (56
obopyaoBaHus  OOBEKTOB U COOPYKEHUMA BOMPOCOB).
TENNOSHEPreTUKN. MepeyeHb
CnocobeH NPUMEHSTb COBpPEMEHHbIE BOMPOCOB K 3a4eTy
mMeTonbl nccnenoBaHus; paccuynTbiBaTb (12 Bonpocos).
TemnepaTypHble  Mons B MNOTOKax MpakTnyeckue
TEXHOMOrMYECKNX KUOKOCTENW U ras3oB, B 3apaHus (20 3agad)
3MleMeHTax  KOHCTPYKUMM  TEMMOBbIX WU
TENNOTEXHONOMMYECKNX YCTaHOBOK;
paccuntbiBaTb NepefaBaemble  TEMNoBble
NMOTOKM c Lenbto NHTEHCcMdMKaLnm
npoLieccos TennoMmaccoobmeHa,

10.1.2. OnucaHue WKan 1 KputTepueB oLeHMBaAHNACKHOPMMUPOBAHHOCTU KOMNETEHL U

KpuTtepuu oueHnBaHusa chopMMpoOBaHHOCTY KOMMETEHLUM

3K3aMeHaLMOHHOro 6uneTta u gONOSHUTENbHbIE
BOMNPOCHLI nNpenogaBatens.

OueHka no Kputepun oueHnBaHns chopMMPOBaHHOCTM KOMMETEHLIMIA
TpaguLNOHHON

LiKane YcTHOe COGeCGD,OBaHMe I'IpaKqueCKoe 3agjaHune
Obyuatowunca nokasbiBaeT BcecTopoHHee u | OByvarowminca OeMOHCTpupyeT
rnybokoe 3HaHWEe OCHOBHbIX TEMNOMU3NYECKMX | MPaBUINIbHOE MOHUMAHWE YCIOBUSI
3aKOHOB, cBOOOOHO  opueHTupyeTcs B | 3ajaun, BRafeHWe HaBblkaMu €ro
OCHOBHbIX MOHATUSAX, TepMUHax M | aHanu3a, Bblibopa HyXHbIX ¢OpMyn
onpeaeneHusix Npu OTBETE; YCBOUIT OCHOBHYIO | Afis ee peLueHuns, 3HaHue
M 3HaKOM C [JOMOJSIHUTENbHOW NUTepaTypou; | pasmepHocTen PU3NYECKNX

OTNINYHO MOXeT OOBACHUTL B3aMMOCBSA3b OCHOBHbIX | BETMYMH. YmeeT NPUMEHSATb
TennouanyYecKkMx 3aKOHOB U UX 3HAYeHWe ANis | MaTeMaTtMdeckun  annapaT  Ans
nocneayoLen npodheccuoHanbsHON | peanu3auun NraHa peLeHns 3agayn
OeaTenbHOCTY; nposiBnsieT TBOpYECKME | N, ecnnm 3TO Heobxoaumo, MOXET
CMOCOOHOCTM M LUMPOKYH  3pyauumio B | MPeACTaBUTb  €ro  rpadouyecku.
ncnonb3oBaHuM y4ebHOro marepuana. Monyuun npaBunbHbIN OTBET U

MOXET ero MHTEPNPEeTUPOBaTb.

Obyvaowumnca  nokasbiBaeT  AgoctatoudHbld | OByyarowminca OeMOHCTpupyeT
YPOBEHb 3HAHWI OCHOBHbLIX TEMMOMMU3NYECKNX | 4OCTATOMHOE MOHMMaHWEe YCroBUS
3aKOHOB, OPUEHTUPYETCSI B OCHOBHBIX MOHATUSIX | 3a4ayn, BrageHUe HaBblkaMu €ro
n onpeaeneHunsix; yCcBOUN OCHOBHYIO | aHanusa, Bblbopa dopmyn ansd ee
nuTepaTtypy;  OOMyckaeT  He3HauuTerlbHble | peleHnsi, 3HaHue pa3MepHOCTEN

Xopotlo MOrpewwHoCcT npu  OTBETax Ha BOMpPochl | uanyecknx BenuuuH. [onyckaet

He3HauuTernbHbIE MOrpeELLHOCTU Npu
NpPUMEHEHUM mMaTemMaTn4ecKoro
annapata Ans peanusauuyM nnadHa
peLueHus 3agayu Mony4un
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NpaBuIbHbIA OTBET, HO UCNbLITbIBAET
3aTpyaHeHus c ero
WHTepnpeTaumen.

O6yvarowunca nokasbiBaeT 3HaHWUs yd4ebHOro
mMatepvana B MUHMManbHOM oO6beme; MoXeT

O6y4yaowmnca BHUKAET B CMbICH
YCINoBMs 3agayun, NOHUMAET MnnaH ee

cchopmynuposaTb dhmsunyeckme 3aKOHbI, | PELIEHNs, OAdHAKO, He MOXeT B
MOHSATUS W ONpedeneHnsl, HO MpW  3TOM, | MOSHOM mepe c MOMOLLbIO
aonyckas 6onbLLoe KONMUYECTBO | MaTeMaTUYECKOrO annapaTta
YROBNETBOPUTENBHO | onpuHumMnManbHbiX — OWMGBOK,  3HAKOM — C | peanu3oBaTh €e pelleHue. 3Haet
OCHOBHOM nuTepaTypown; OOnyckaeT | pasMepHOCTU (PU3NYECKUX BESNTNYMH,
CYLLECTBEHHbIE OLWMOKN B OTBETE Ha 3K3aMeHe, | MOXET caenaTb PUCYHOK UMK CXEMY,
HO MOXEeT YCTpaHWUTb WX MO PYKOBOACTBOM | MOSICHSIIOLLYIO PELUEHNE 3a4auMn.
npenogasartens.
HecnocobHocTb oTBeTUTb Ha Bornpoc 6e3 | Obyyatowmics He MoXeT
nomMoLum 3K3ameHaTopa. HesHaHve | npoaHanuanpoBaTb ycrnosue
3HAUUTENBHOM YacTW NPUHUMUMNMANBHO BaXHbIX | 3adayM,  HaMeTWTb  NNnaH  ee
3NeMeHToB AaucumniuHbl. OOyvyalowuncs He | peleHus, BbidopaTb OpMynbl 1
nveet [OCTaTOYHOro YPOBHS 3HaHUs | NNIOXO OPUEHTUPYETCS B (PU3NYECKNX
OVUCLUMNMWHBI, He MOXeT CcopMynMpoBaThb | BENUYMHax, He BrnageeT
OCHOBHblE TeNNOMU3NYECKMEe 3aKOHbI; MIIOX0 | MaTeMaTUYECKUM annapaTom.
HEeYOOBNEeTBO- OpPUEHTUPYETCA B OCHOBHbIX MOHATMAX W | [pegctaBneHne  4vyxon  paboThl,
pUTENBHO ONpedeneHnsix; Mroxo 3HAaKOM C OCHOBHOW | OTKa3 OT BbIMOJIHEHUS 3a4aHWsA
nuTepaTypon; OonyckaeT npu OTBeTe Ha
3K3aMeHe CYyLLLEeCTBEHHbIE OLIMOKM U HEe MOXeT
YCTPaHUTb UX Jaxe o4 PYKOBOLACTBOM
npenogaeartensi.
MonbiTka CnucbIBaHus, NCMNonb30BaHMs
HepaspeLUeHHbIX TEXHUYECKMX YCTPOWCTB WU
nonb3oBaHWe NOACKA3KOW APYroro YenoBeka.
3auTeHo OO6yvarwumncs nokasbiBaeT BCECTOPOHHEE U rnybokoe  3HaHWEe  OCHOBHbIX
Tennodunanyecknx 3akoHOB, CBOOOAHO OPUEHTUPYETCS B OCHOBHbIX MOHATMSX,
TEPMUHAX W OMNpefeneHusix; YCBOWM OCHOBHYHDO M 3HakoOM C [OOMOSIHUTENbHOMN
nmMTepaTypon; MOXeT 0OBbACHUTL B3aMMOCBS3b OCHOBHbIX TEMNOMU3NYECKUX 3aKOHOB U
X 3HayeHMe p[ns nocrneaylwen npogeccuoHanbHOM [eATenbHOCTU; nposiBnseT
TBOpYeECKMEe CNOCOBHOCTM B UCMOMb30BaHMM y4ebHOro matepuana.
He 3auTeHo Obyvaowunca He MMeeT [OCTAaTOYHOINO YPOBHA 3HAHWUS AUCLMUMNIUHBI, HE MOXET

Cd)OpMynl/lpOBaTb OCHOBHbIE Tennocbvlawqecme 3aKOHbI; MJIOXO OpUEHTUpyeTCA B
OCHOBHbIX TMOHATUAX W onpeaeneHunax; nroxo 3HakoM C OCHOBHOW nMTepaTyp0|7|;
OonyckaeT npu oTBeTe Ha 3a4veTe CyLleCTBEeHHbIe OWWMOKM N HE MOXET YCTPaHNUTb KX

gaxe nog pykoBoACTBOM npenogaBatend.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMMeTeHUun

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIM B COOTBETCTBUM C YCTAHOBIIEHHbLIMU 3Tanamu
¢hopMmupoBaHna KOMNeTeHUUMn

Ne

n/o dopmynmpoBKka BONpPOCOB 418 3a4eTa

1 | TemnepaTypHble NONs: 0OQHOMEPHbIE; MHOFOMEpPHbIE; CTaLMOHAPHbIE; HECTaLUOHAPHbIE. 1

2 'pagmeHT TemnepaTypsbl. 1

3 | MNepepaya TennoTbl 4epe3 MMNOCKYH, UUUHOPUYECKYID U LIAPOBYKD CTEHKU npu 2
CTaUMOHAPHOM pexnme.

4 | HectaunoHapHas TensionpoBOgHOCTb. 3

5 OCHOBHbIE MOMOXEHUS YYEHUS O KOHBEKTMBHOM TennoobmeHe. OCHOBHblE MOHATUA W© 4
onpegeneHus.

6 | Ycnosug nogobus gpusmnyeckux npoueccos. Cneactems M3 ycnosuim nogobus. 5

7 Tennootaaya nNpw BbIHY>XAEHHOM NPOAOSIbHOM OMbIBAHUU NIOCKOW MOBEPXHOCTU U NpU 6
NamMuUHapHOM NOrpaHU4HOM Crioe.
Tennootaaya Npu BbIHYKOEHHOM TE€YEHUU XNAKOCTN B TpybGax. OCoBEeHHOCTN ABMXEHMUS U 7
TennoobmMeHa B Tpybax.

9 | TennooTtgaya npy NonepeyHoM OMbIBaHUM NMYYKOB TPYO. 8
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10 | TennooTtaa4a npu cBO6OLHOM OBUKEHUM XKNOKOCTU. 9
11 | Tenno- n MaccoobMeH B ABYXKOMNOHEHTHbIX cpefax. OCHOBHbIE NOHATUS U 3aKOHbI. 10
12 | Ondpy3noHHbIN NOrpaHUYHbLIN crnor. AHanorus npoLeccoB TennnoobmeHa n maccoobmeHa. 10
Ne dopmynnpoBKa BONPOCOB 41151 3K3aMeHa Ne
n/n TEMbI
1 | TemnepaTypHble NONs: OQHOMEPHbIE; MHOrOMEpPHbIe; CTaLMOHApHbIE; HECTaLUUOHApHbIE. 1
2 | 'pagneHT Temnepatypsbl. 1
3 | Tennoson NOTOK; NNOTHOCTb TEMIOBOrO NOTOKA. 1
4 | Buabl TennoobmeHa (noHATust). Tennonepegaya. 1
5 | TennonpoBogHOCTb (NOHATKE). YpaBHeHne Pypbe. 1
6 | KoadhdpuumneHT TennonpoBoAHOCTU ra3os. 1
7 | KoadhdpuumneHT TennonpoBOAHOCTU XUAKOCTU. 1
8 | KoadhduumeHT TennonpoBOAHOCTN METANOB. 1
9 OunddepeHumnansHoe ypaBHeHWe TENNONPOBOAHOCTU, €ro YacTHbIE BUAbI: YpaBHEHUE 1
MyaccoHa; Jlannaca.
10 | YcnoBusi 04HO3HAYHOCTW. 1
11 | TennonpoBOAHOCTb NMOCKOW CTEHKW: rpaHnyHble ycrosus | poaa; Il poaa. 2
12 | TennonpoBOAHOCTb LUNUHAPUYECKOM CTEHKU: FpaHnyHble ycnosus | poaa; Il poaa. 2
13 Kputnyeckmn pavameTp UMNUHOPUYECKON CTeHKU. KpuTudeckuii auameTp TennoBou 2
n3onaumn.
14 | TennonpoBOAHOCTb LLIAPOBOW CTEHKU: rpaHnyHble ycnosus | poaa; Il poaa. 2
15 | UHTeHcndurkauma Tennonepegadun. 2
16 YpaBHeHVe pacnpeaeneHus TemnepaTypbl CTepXHs BAONb €ro ANWHbI B yCOBMSX 2
HecTauunoHapHoro TennoobmeHa. Yncno Bi. KoadpmumeHT adhdekTmBHOCTU pebpa.
17 | OxnaxgeHve HeorpaHnyeHHow nnactuHbl. Kputepun ®ypbe. Homorpammel 8 = f(Fo). 3
18 | YcnoBusi 04HO3HAYHOCTM NPU KOHBEKTMBHOM TEMNOOOMEHE. 5
19 | Knaccudumkauusa nepeMeHHbIX. 5
20 | Teopus nogobus: BbIBOA KpUTEPUEB Noa06Ms. 5
21 | OcHoBHble kputTepus nogobus. Mx omsnyeckmii CMbICh. 5
22 | lNpogonbHoe oMbIBaHME NIOCKON NOBEPXHOCTU. YCNOBUSA NpUnMnaHus. 6
23 | 'vapogmMHaMmn4ecKknin NorpaHNYHbLIA CIoN. 6
24 | TennoBoW NOrpaHUYHbIN CrOW. 6
25 | TypbyneHTHbIV NepeHoC TeNNOThl U KONNYEeCTBa ABVKEHNS. 6
26 | Cncrtema ypaBHEHMI NaMUHAPHOIO NOrpaHUYHOro Crosi. 6
27 | Cncrtema ypaBHeHU TypOYyNeHTHOro NorpaHUYHOro Cnosl. 6
28 | TennooTtgada npy naMmMHapHOM NOrpaHUYHOM Crioe. 6
29 | TennooTtgadva npu TypOYNeHTHOM MOrpaHNYHOM CIoe. 6
30 | OcHOBHbIE peXnMbl TeYeHUs B Tpybax. 7
31 | Tennootaaya npy NamMmMHaApHOM TEYEHUU XUOKOCTU B TpyHax 1 KaHanax. 7
32 | Tennootaaya npu TYpOYNEHTHOM pexnume TeHEHUS XUOKOCTH. 7
33 | Tennootaaya B U3OMHYTLIX U LLEPOXOBATbIX TpybHax. 7
34 | Tennootaaya nNpu BbIHYKAEHHOM NONEPEYHOM OMbIBAHUM OAMHOYHOMW TPYObI. 8
35 | Tennootaaya npy NonepeyHoM OMbIBaHUM KOPUOOPHOIO NyyKa. 8
36 | Tennootgada npu cBOGOAHOM ABWMXXEHUN XXUAKOCTH. 9
37 | Pexxumbl Npy KUNEHUN XNOKOCTU B 60NbLLIOM 06BHLEME. 11
38 | O6obLiatouiee ypaBHeHme CTOLLIMHA NPy KUNEHUN B 60MbLLIOM 0O BEME. 11
39 | Pexumbl TedeHus BOoCxodsLlero AByxdasHoro NoToka v TennooTaaya B HUX. 12
40 | O6obuawulee ypaBHeHne CTepmaHa Npu KUNeHuu B Tpybax. 12
a1 Pexumbl TeueHus npu rPaBMTaLIMOHHO CTeKatoLiem OByxda3HOM NOTOKe B BEPTUKamNbHbIX 12
Tpybax n TennooTaavya B HEM.
42 | TepMuyeckrue conpoTUBNEHNS NPU KOHAEHCALUMM YUCTOro napa. 13
43 | Tepmuyeckoe CONPOTUBNEHNE KOHOEHCATHON NIIEHKM. 13
44 | 3akoH lMnaHka. 14
45 | 3akoH BuHa. 14
46 | 3akoH CtedhbaHa-bonbumaHa. 14
47 | 3akoH Kupxroda. 14
48 | 3akoH JlambeprTa. 14
49 | JlyumcTbii TenNnoobMeH Mexay TBepabiMu Tenamu. 15
50 | JlyyncTbin TENNOOOMEH Mexay TenaMmm ¢ NPUMEHEHMEM 3KPaHOB. 15
51 | JlyyeucnyckaHue rasos. 16
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52 | Knaccudukaums TennoobMeHHbIX annapaTos. 17
53 | OcHOBHbIE ypaBHEHUS TEMMOBOIO pacyeTa. 17
54 | TemnepaTypHbI HANoOp NpW NPsIMO- U NPOTUBOTOKE. 17
55 | TemnepaTypHbIN HANOpP B CAOXHbLIX CXeMaX ABMKEHUS. 17
56 | M'mapoauHamMuyecknii pacyéT TennoobMeHHbIX annapaTos. 18

10.2.2. Bap1aHT TMNOBbIX 3a4ay, pa3paboTaHHbIX B COOTBETCTBMMU C YCTaHOBNEHHbLIMU 3TanamMmu
chopmMMpoOBaHUA KOMNETeHLUUI

Ne
n/n

YcnoBua TMNOBBLIX 3a4a4 3agad

OTtBeT

1

BblumMcnnTb NNOTHOCTL TENNOBOrO NOTOKA
Yyepes MMOoCKy OQHOPOOHYIO CTEHKY, €CNK
CTeHKa BbINOMNHEHa U3 cTanu

A=40 B1/(M*°C), TonwmHa cteHkn 6=50 mm,
TemnepaTypsbl

CTEHKW MOAAEPXKMBAIOTCA MOCTOSIHHbIMU  t1
=100°C, =90 °C

A(t1—12) /3 =

q =
= 40-(100-90)/0,05=8000 BT/m2

OnpenennTtb pasHOCTb TemMnepaTyp Ha
noBepXHOCTAX NpobkoBor cTeHkn A=0,07
B1/(m+0C), TonwuHon 6=50 MM npu NANOTHOCTH
TENIIOBOro NoToKa Yepes Hee q =70BT/M2

At=q+5 /A =70-0,05/0,07=50°C

10.3. MeToaunyeckue matepuansbl,
onpeaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BnaaeHun (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLmx atanbl opMUpPOBaHUS KOMNETEHLUN

10.3.1. YcnoBua ponycka obyvalouwerocss K caade 3K3ameHa U 3ayeTa U Nops4okK NUKBUOALMU
aKkageMU4ecKon 3a40MKEeHHOCTH

MonoxeHne O NpoBeAEeHUWM TEKYLLEero KOHTPOMS YCNeBaeMOCTM W MPOMEXYTOYHOW aTTectauuu
obyuatomuxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

ycTHas | X nMCbMeHHas

KOMMbIOTEPHOE TECTUPOBaHME

10.3.3. Ocob6eHHOCTU NpOoBeAeHUSA IK3aMeHa, 3a4eTa
Bpemsi Ha noprotoBky ycTHoro otBeta — 45 MuHYT. B 37O Bpems BXOgouT NOArOTOBKA OTBETa Ha
TEOpeTUYECKNE BOMPOCHI.

nMHasa

Pra
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