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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb gucumnnuHbl: CchopmmpoBaTb KoMNeTeHUMmM oby4datoerocs B obnacTtu:

- 3HaHW O nepepade TeMnnoOTbl U Macchl, obecneynBaoLLnX BOCMPUSATUE MOCHEOYOWMX Y4eOHbBIX KypcoB B
COOTBETCTBUM C ypoBHEM 0O6pa3oBaHns «bakanaBpuaTy;

- KBanuduUMpOBaHHOIO MNPOBEOEHUS 3NEeMEHTapHbIX pacyeToB 3aday TenronpoBOAHOCTU, KOHBEKTUBHOMO
TennoobmeHa, TennoobmeHa nNpu asoBbiX U XMMUYECKUX NPeBpaLLeHMsaX 1 TennoobMeHa usnyyeHvem, MaccoobmeHa,
TEennornapaBnuku;

- MCMonb30oBaHWsi  (pakTUYeCKoro  Hay4yHO-TEXHMYECKOrOo  MaTtepuana Kypca [Aniss He npepbiBHOM
MUPOBO33PEHYECKOM U METOL0SIOrMYECKOM NOArOTOBKM CTYAEHTOB.

1.2 3agauvm gUCUMNINHbLI:

MpnobpeTeHne n TBOPYECKOE YCBOEHME CTYOAEHTaMW Hay4dHO-TEOPETUYECKMX W MHXKEHEPHO-MPaKTUYECKNX
BOMPOCOB B 06nacTu:

* TennonpoBogHOCTH,

* KOHBEKTUBHOIO TennoobMeHa B 0IHOPOAHOW cpeae;

* TennoobmeHa nNpu as3oBbIX U XMMUYECKMX NPEBPALLEHUSIX;

* TENNoobMeHa 3nyyeHunem;

* MaccoobmeHa;

* TENNOOOMEHHbIX annapaToB.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHasi NOAroToBKa NpegnonaraeT co3gaHne OCHOBbLI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:
CnocobHocTb 4eMOHCTpUpoBaTh 6a30Bble 3HAHWS B 06M1acTM eCTECTBEHHOHAYYHbIX AUCUUMNINH, FOTOBHOCTL BbISIBNATH
€CTeCTBEHHOHAYYHYI0 CYLLHOCTb Npobniem, BO3HMKAOLWMX B X04e NpodeccnoHanbHOM AeATeNbHOCTY; NMPUMEHATL ANS UX
paspelleHnsi OCHOBHble 3aKOHbl €CTEeCTBO3HaHWS, MEeToObl MaTeEMaTMYecKoro aHanmMsa W MoOenvMpoBaHus,
TEOPETUYECKOIO 1N IKCNEPUMEHTANBHOIO MCCNeaoBaHUS.

MaTtematuka

dusmka

Xumus

dusmka Ans TENNOIHEPreTMKOB
MaporasoguHamuka (Mvapasnuka)
Martematuka (Teopus BepoaTHOCTEN)
TeopeTudeckasa mexaHvka
MHdopmaTumka

WHxeHepHas rpadumka

Jkonorus

2 KOMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlK-3: CnocobeH feMoOHCTpUpoBaTh NPMMEHeHMe OCHOBHbIX CMOCOGOB Nony4yeHusl, npeobpasoBaHus,
TpaHcnopTa U UCMOJNIb30BaHUA TENNOTbI B TEMNNIOTEXHUYECKUX YCTAHOBKaxX U cuctemMax

3HaTb: OCHOBHbIE 3aKOHbI M CNOCOObI nepeHoca TensyioTbl U Macchbl.

YMeTb: UCNONb30BaTh OCHOBHbLIE 3aKOHbI M CMOCOGLI NepeHoca TennoThl 1 Macehbl
BnapeTb: pacyeTamyu NpoLEeCccoB TennoMaccoobMeHa B COOTBETCTBUM C 3ajaHHOW MeTOAMKOM.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHasa paboTa

cP MHHOBaL.

Jlex. Mp. Na6b. (4achI) hopmbl
(4achbt) | (4achl) | (4achl) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eGHbIX 3aHATMIA

CemecTp
(kypc ans
3A0)

Pasgen 1. TennonpoBogHOCTb

Tema 1. TemnepaTtypHoe none.
TemnepaTypHbln  rpaguneHT.  Tennosown
notok. 3akoH Pypbe. KoadduumeHT
TennonposoAHocTn. OudpdhepeHunansHoe 0,5 0,5 14 nn
ypaBHEeHWe TennonpoBOAHOCTU. YCroBus
O[HO3HA4YHOCTHU ans npoLeccos
TEeNnonpoBOAHOCTML.

Tema 2. [llepegaya TennoTbl 4epes
NMAOCKYy0, UWNMHOPUYECKYIO W  LUApOBYIO
CTEHKM MpuM  CTAUUOHAPHOM  pexume.
KpuTnyeckmin gumametrp UMNUHOPUYECKON
CTEHKM. Mytn WHTEHCHdMKaLn
Tennonepegayn.  TennonpoBOAHOCTb B
cTepXxHe MOCTOSIHHOTO nonepeyHoro 0,5 0,8 14 un
cevyeHus. Tennonepegava yepes
pebpUCTYIO CTEHKY.

JlabopatopHasa pabota Ne1. Onpegenexve
koadpdurumeHTa TENIonpoBOAHOCTU
U3OMNALUMOHHLIX ~ MaTepuanos  Mmetogom| 3
NNacTuHbl

Tema 3. HecTaumoHapHas

. 0,5 0,5 14 nn
TEnnonpoBoAHOCTb. PerynsapHbin pexum.

Paspen 2. KonBekuus

Tema 4. OCHOBHblE MOMOXEHUS YYEHUS O
KOHBEKTMBHOM TennoobmeHe. OCHOBHbIE
noHaTMA un  onpegenenus. dusnyeckue
cBoucTBa xuakoctu. [ndpdepeHumnansHblie
YPaBHEHUS KOHBEKTMBHOIO TennoobmeHa.
MmppoanHammnyeckun " TennoBown
norpaHnyHble cnou. TypOyneHTHbIN
nepeHoc TeNoTbl K KONMYECTBa ABUKEHUS.
JTabopatopHasa paboTta Ne2. Onpegenexue
KoadhpumumeHTa TennooTtgauun npwu
cBob6ogHOM OBVDKEHUM oT CTEHKM
BEPTMKANbHOM TPYObI K BO3OYXY

0,5 0,8 14 mn




Tema 5. [Tlopobue wun  mopenupoBaHue
NpoLLeCCOB  KOHBEKTUMBHOrO  TennoobmeHa.
O6uwme MONOXEHUS. MNpuBeneHne
MaTemMaTu4eckom  (QOPMYNUPOBKN  KpPaeBOM
3ajaum K 3anucu B GespasmepHbiX
nepeMeHHbIX. bespasmepHble nepemeHHble U
ypaBHeHus nopobus. Ycnosuss  nogobus
dmsmyeckux npoueccoB. CreactBust U3
ycroBun nogobusa. MeTog pasmepHoCcTeNn.
MogenvpoBaHne npoLeccoB KOHBEKTUBHOIO
TennoobmeHa.

Tema 6. Tennootgada npu BbIHYXOEHHOM
NPOAONIbHOM OMbIBaHUM NIOCKON NOBEPXHOCTW.
WHTerpanbHble ypaBHEHMS NOrPaHNYHOrO CIOSI.
TennooTtgaya nNpu NamMMHapHOM MOrPaHNUYHOM
crnoe. [lepexon namMuHapHOrO TeYeHus B
TypOyneHTHoOe. TennooTtgava npu
TypOyrneHTHOM MorpaHNYHOM Croe.
JlabopaTopHasi paboTta Ne3. OnpegeneHve
koadpduumMeHTa TennooTgaym npu cBo6ogHOM
OBWKEHUN OT CTEHKN rOpU3OHTanbHOW TpyObl K
BO3OYXYy

Tema 7. Tennootgaya npu  BbIHYXXOEHHOM
TeyeHnn xugkoctn B Tpybax. OcobGeHHoCTH
OBMWXeHMst 1 TennoobmeHa B Tpybax.
WHTerpanbHoe ypaBHeHWe TennooTgayn ans
CTabunmnampoBaHHOro TennoobmeHa.
Tennoothaaya npu  TEYEHUM KMOKOCTM B
rmagkux  TpyGax  Kpyrrmoro  nornepevHoro
cedeHus. Tennootaaya Npu TeHEHUN XKNOKOCTU
B TPyOax HeKpyrrnoro ronepeyHoro cevyeHusi, B
N30rHYTbIX 1 LWepoxoBaTbiX Tpybax.

Tema 8. Tennootgaya npu nonepevyHoMm
OMbIBAHUW  OAMHOYHOW  Kpyrron  TpyObl.
Tennootaaya npu MOMEPEYHOM OMbIBAHUM
ny4KkoB TpyO.

NlabopatopHasa pabota Ne4. OnpepgeneHue
KoadhpumumeHTa Tennootgayn "
rMapaBnnyecKoro CONpPOTMBIEHUS npu
BbIHYXXJEHHOM [OBWKEHUW BO3Adyxa BHYTpU
TPYObI

Tema 9. Tennootgaya npu CcBOOOAHOM
OBWKEHUN XMUAKOCTU. OCHOBHbIE MOMOXEHMS.
Tennootaaya npu CBOOOOHOM  ABWXKEHWUU
KUOKOCTU B OonbluoM obbeme. TennoodbmeH
npM cBOGOOHOM  ABWXEHUM XKUOKOCTU B
orpaHM4YeHHOM MPOCTPaHCTBE.

JNTabopatopHasas pabota Ne5. OnpegeneHue
KoahULMEHTa U3NYyYeHUs TBepaoro Tena
KanopuMeTpUYECKUM

0,5 0,5 14 nn
0,5 0,8 14 nn
0,5 0,5 14 nn
0,5 0,8 14 nn
0,5 0,5 0,8 14 nn




Tema 10. Tenno- w©n maccoobmeH B
OBYXKOMMOHEHTHbIX cpepax. OcCHOBHbIE
MOHATUA W  3akoHbl. [OuddpepeHumnansHbie
ypaBHeHus Tenno- u maccoobmeHa. Tenno- n
mMaccootaaya. Ouddy3noHHbIN NorpaHUYHbIN
cnon. AHanorusi npoueccoB TennoobmeHa u
MaccoobmeHa.

Pasgen 3. TennoobmeH npu kuneHun

Tema 11. TennoobmeH npu  KuNeHun
OLHOKOMMOHEHTHbIX  XXMOKOCTU  BOnbLUOM
obbeme. MexaHmam npouecca TennoobmeHa
npyM  Ny3blpbKOBOM  KUMEHUW  XXMUAKOCTW.
CTpyKkTypa NOTOKa MpW My3bipbKOBOM KUMEHUU
XWOKOCTM B HEOrpaHW4YeHHOM  obbeme.
Tennootaaya npu  Ny3blpbKOBOM  KMMEHUU
XNOKOCTW B YCNOBUAX CBOOOAHOIO ABWXKEHUS.

Tema 12. TennoobMeH Npu KUNEHWUMU XNOKOCTH
B YCNOBUSIX  HamnpaBfeHHOro  TeYeHwus.
CT1pykTypa AByxda3HOro noToka n TennoobmeH
NPy KUMEHW >KUOKOCTU BHYTpU Tpyd npwu
BOCXoAslWeM TeyeHum notoka. CTpykTypa
AByxdasHoro notoka W TennoobmeH npu
KANEHW  KMAKOCTM  BHYTpM  Tpyd  npwm
rpaBUTaLMOHHOM TeyeHun notoka. Kpuaucel
KUNeHwus.

Tema 13. TennoobmeH npu KoOHOEHCALMM
yuctoro napa. OCHOBHbIE  MOJOXEHUS.
TennoobmeH npuv MNNEHOYHON KOHAEHcauun
HenoaBWXKHOro napa.

Paspgen 4. TennoBoe nsny4eHuve.

Tema 14. OcHoBHble nonoxeHusi. Buabl
NY4YMCTbIX NOTOKOB. BekTOp nanyyeHus. 3akoHbl
TENsIoBOro M3ny4yeHus.

Tema 15. TennoobmeH wusnyyeHvem wmexagy
TBEpPAbIMU Tenamu. TennoobmeH usnyyeHuem
B cucteMe Ten C nnockonapannesnbHbIMu
nosepxHocTaMU. N3nyyatenbHas cnocobHOCTb
TBEepAblX Ten. TennoobMeH nanyyeHnem mexay
Tenom u ero obonoykon. TennoobmeH
n3nyvyeHnem mMexay ABYyMS Tenamu,
NPOW3BOJILHO pacnonoXeHHbIMM B
npocTpaHcTBe.  Yrnosble  KOIMPULMNEHTHI
N3nydeHus.

0,5 0,5 14 nn
1 1 14 nn
1 1 14

0,5 1 10
1 1 14 nn
1 1 14 nn




Tema 16. TennoobmeH B nornoLlarLimx u
N3ny4JaroLLmx cpepax. OcobeHHoCTH
N3ny4yeHnss rasoB U napoB. Jly4ucTbin
TennoobmMeH Mexay rasoBow cpefon u
obonoykon. CrnoxHbIn TENNOOOMEH.

14

nn

Pasgen 5. TennoobmeHHble annaparthbl

Tema 17. Knaccudukaums TennioodMeHHbIX
annapaTos. Tennoson pacyeTt
TennoobmMeHHbIXx annapatoB. OCHOBHble
MOMNoOXEeHNss U  ypaBHEHUSI  TEMNoBOro
pacdeTa. CpeaHsia pasHOCTb TemnepaTtyp U
MeToObl €e  BblYUCIIEHMS. MeToabl
onpegeneHusa Temnepatyp MNOBEPXHOCTU
TennoobmeHa.

10

nn

Tema 18. [vopomexaHwyeckun pacyet
TENNOOOMEHHbIX annaparos. 3apaun
pacyeTta. 'mgpaBnuyeckme CoOnNpoTUBMEHUS

3NeMeHTOB  TennooOMeHHOro annapara.
Pacyetr wmowHoOCTN, Heobxoaumon Ans
nepeMeLLEeHNs XXNOKOCTH.

0,5 2 10

nn

Utoro B cemecTtpe (Ha kypce ans 3A0) 12 14 4 240

KoHcynbTaumm n npoMexyToyHas

aTTectaumns (Ok3ameH)

Bcero koHTakTHasa pa6orta u CP no

35 253

AucuUnsnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NpefyCcMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToOB O0y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon
KoMMneTeHuumn

MokasaTenu oueHnBaHMA pesynbTaTtoB 00yyYeHns

HaumeHoBaHMe OLEHOUYHOro
cpeacrea

OrK-3

[eMoHcTpupyeT 3HaHuA 3aKOHOB " OCHOBHbIX
CbVI3V|KO-MaTeMaTI/I‘-IeCKI/IX Mop,ene|7| MeXaHU3MOB nepeHoca TensioTbl N
macchl NPUMEHUTENBHO K TennoTexXHN4YecknuM "
TenroTexHoNormn4eCcKnum yCTaHOBKaM n CUcTemMawm; np06neM
PEKOHCTPYKLUMN 1 MOAepHM3aUuM TennoTexHm4yeckoro obopyaoBaHus
0OBEKTOB M COOPYXXEHWUIA TEMIIOSHEPTETUKU.

CnocoGeH npuUMeEHATb COBpPEeMEHHble MeTOoAbl  UccrefoBaHus;
paccunTbiBaTb TeMnepaTtypHble MNMOoNfid B NOTOKaxX TEXHOJNOrM4YeckKunx
XMUOKOCTEW W rasoB, B 3feMeHTax KOHCTPYKUMM TenmnoBbiX WU
TennoTeEXHONONM4eCKMX YCTaHOBOK; pacCyuUTbiBaTb MNepenaBaemMble
TENnnoBble MOTOKM C  Lenbl  MHTeHcudMKauuy  NpoLeccoB
TennoMaccoobmeHa, obecneyvyeHnss HOpPMarbHOIO TemrepaTypHOro
pexuma paboTbl 3N1eMeHTOB 060pyA0BaHNA U MUHUMU3ALMN NOTEPb
TEennoThbl.

WcnonbayeT OCHOBHbIE MeToOUKN pacyeToB npoLieccos
TEennomacconepeHoca B 3fieMEHTax  TeryIoTEXHUYECKOro U
TENnoTEeXHONorM4yeckoro 060pyO0BaHNS; METOOMKN UCnbITaHUiA
TEXHOJOrMYeCKOro obopyaoBaHus B COOTBETCTBUU c
npodunempaboTs; npeacrasnseT pesynbTaThl Hay4HbIX

Bonpocebl YCTHOrO
cobecenoBaHus.
MpaKTKO-0pUEHTUPOBaAHHOE
3agaHue




5.1.2 Cuctema u Kputepum

oueHuBaHuA

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

LLikana oueHuBaHna

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnmn4HO)

Ob6yuyatowminca nokasbiBaeT BCECTOPOHHEE
" rnybokoe 3HaHue OCHOBHbIX
Tennousnyecknx 3akoHoB, CBOOOAHO
OPUEHTUPYETCSA B OCHOBHbLIX MOHATUSAX,
TEpMMHAX U ONpedeneHusix npu OoTBEeTE;
ycBOun OCHOBHYO " 3HaKoM c
OOMNONHWUTENBHOW  NNUTEPaTypon;  MOXeT
00BACHUTb B3aMMOCBS3b OCHOBHbIX
Tennon3nyYecknx 3aKoHOB U UX 3HaYeHne
Ang nocnegyowen npodeccMoHanbHON
OEATENbHOCTW; MposIBNseT TBOp4YecKue
CMOCOOHOCTM U LUMPOKYH 3pyauumio B
ncnonb3oBaHuMm y4yebHoro matepuana.

OOGy4yatowminca OeMOHCTpUpYeT npaBuibHOE
noHMMaHvWe  YycrnoBust  3ajadvn, BnageHue
HaBblkaMW €ro aHanuMsa, Bblbopa HYXHbIX
dopMyn  Ana  ee  pelweHus,  3HaHue
pasmepHocTen U3NYECKNX BEMUYUH. YMeeT
NPUMEeHsATb MaTemaTudeckuin annapaT Aand
peanusauuu nNnaHa pelleHns 3agadn u, ecrnu
3TO HeobxoauMMo, MOXeT npeacTaBuTb ero
rpacpmyeckn. Monyymn npaBunbHbLIA OTBET U
MOXeT ero MHTepnpeTupoBaTh.

4 (xopoLuo)

Ob6yuyatowmmnca nokasbiBaeT LOCTATOYHbIN
YpOBEHb 3HaHun OCHOBHbIX
Tennogunanyecknx 3aKOHOB,
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX W
onpegenexHunsix; ycBown OCHOBHY0
nutepaTypy; AONyCKaeT He3HauuTenbHble
NOrpeLuHoCcTM Mpu OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneta "
[JOMONHUTENbHbIE BOMpPOCHI
npenogasartens.

Obyyvatowmmics AeMOHCTpUMpYeT AoctaTtovHoe
NoHMMaHWe  yCrnoBMSA  3agadn, BrnageHue
HaBblkamMW ero aHanuaa, Bblbopa copmyn ans
ee peLueHuns, 3HaHue pa3MepHOCTEN
dunanyeckux BENNYUH. HonyckaeT
He3HaunTenbHble NorpeLHocTn npv
NPYMEHEeHMNn MaTemaTU4yeckoro annapata ans
peanu3auum nnaHa pelleHus 3agaym Monyynn
npaBUIbHLIN OTBET, HO ucnblTbiBaeT
3aTPYAHEHUS C  ero MHTepnpeTaumen.

3 (yooBneTBOpUTENbLHO)

Ob6yuvatowuics nokasbiBaeT 3HaHWS
yyebHOro MaTepvana B MWHUMANbHOM
obbewme; MOXET cchopmynnpoBaTtb
dusmyeckune 3aKOHb, NOHATMSA "
onpegeneHnsl, HO npu 3ToM, Jonyckasi
fonbLioe KoNUMYecTBO HeNpUHUMNManbHbIX
OLUMBOK; 3HAKOM C OCHOBHOW NUTEpPaTypoOW;
ponyckaet cyuwecTBeHHble ownbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTpPaHUTb
UX NoA PyKOBOACTBOM npenogasaTens.

OOyuvamLwmiics BHUKAeT B CMbICIT  YCrOBUS
3aauyun, NOHMMaET NMaH ee peLleHus, oOHaKo,
HE MOXeT B T[OfIHOW Mepe C MNOMOLLbIO
MaTemaTU4Yeckoro annapaTta peanusoBaTb ee
pelweHne. 3HaeT pasMepHOCTU (PU3NYECKMX
BENNYMH, MOXET caenaTb PUCYHOK UMK CXemy,
MOSICHAOLLYIO peLLeHre 3aaaun.

2 (HeyaoBMETBOPUTENBLHO)

HecnocobHocTb oTBETUTL Ha Bomnpoc 6e3
nomMoLum 3K3ameHaTopa. HesHaHue
3HAQUUTENBHOM  YacTu  MpUHUMNUanbHO
BaXXHbIX 3/1EMEHTOB ONCUMNINHDI.
O6yvaowmiics He MMeeT [OCTaTOYHOro
YPOBHS1 3HAHWS AUCUMMNIWHBI, HE MOXET
chopmynmpoBaTtb OCHOBHblE
Tennogusnyeckune 3aKOHbl; nnoxo
OPVEHTUPYETCS B OCHOBHbIX MOHATUSAX U
onpepeneHusx; Nnoxo 3HakoM C OCHOBHOW
nuTepaTypow; AOMnyckaeT Mpu OTBETE Ha
9K3aMeHe CyLIeCTBEHHble OWnbKNn N He

MOXeT YCTpaHUTb nx naxe noa
PYKOBOACTBOM Mnpenogasartena.
MonmbiTka CMMCbIBaHWS, UWCMOMb30BaHUSA

HepaspeLLeHHbIX TEXHUYECKUX YCTPOWCTB
U NOnb30BaHWe NOACKa3KoM [AOpYyroro
YyernoBeka.

OOGy4atowminca He MOXeT npoaHanu3upoBaTb
ycroBue 3afayu, HaMeTUTb MNaH ee peLleHus,
BblbpaTbh hOPMYIbl U MIIOXO OPUEHTUPYETCSA B
hmanyeckux BENMYUNHaXx, He Brnageet
mMaTtemaTudeckum annapaTtom. [Npeacrasnexve
Yyxol paboTbl, 0TKa3 OT BbINOMHEHUS 3a4aHUs

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNU UHbIe MaTepuanbl, Heo6xoAUMbIE ANA OLEeHKN 3HaHUIA, YMEHUN,
HaBbIKOB U (UNK) OonbiTa AeATEeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKM BONpoCoB
Kypc 3
1 YpaBHEHME OBMXKEHMS.
2 YpaBHeHue aHepruun.




3 PerynspHblin pexum npoLeccoB TENNonpoBoAHOCTU

4 HecTaumoHapHble npouecchl TENNONPOBOAHOCTY B MIOCKOW NnacTtuHe. [ paHnyHble ycnosus
TpeTbero poaa.

5 TennonpoBOAHOCTb B CTEPXXHE MOCTOSHHOIO NONEPEYHOr0 CeYEeHNS.

6 UHTeHcudmkaumsa Tennonepegayu. MNMepegaya tennoTel Yepes pebpucTyto CTEHKY.

7 Mepepaya TennoThl Yepes LAPOBY CTEHKY. [paHMYHbIE YCNOBUS NEpBOro U TpeTbero poaa

8 Kputuyeckuii guameTp LMNMHAPUYECKON CTEHKN U TENNOBOWN N30NSLMN.

9 Mepepaya TennoTbl Yepes LMNUHAPUYECKYIO CTEHKY. [[paHnYHbIe YCNOBUA NEepBOro 1 TPeTbero poaa.

10 MNepenada TennoTbl Yepes NIOCKYI CTEHKY. [[PaHUYHbIE YCNOBUSA MEPBOro U TpeTbero poaa.

11  |YcnoBus 0gHO3HAYHOCTM 418 MPOLLECCOB TENMOMNPOBOAHOCTM.

12  |QudpdepeHumansHoe ypaBHEHNE TEMMONPOBOAHOCTY.

13  |YcnoBus 04HO3HAYHOCTU NPU KOHBEKTUBHOM TennoobmeHe.

14  |Teopwus nogobusi: BbIBOA KpMTEPMEB NOJo0OMS.

15 OcHoBHbIE KpuUTepUs Nogobus. Nx domsnyeckuit cmbich.

16 MpogonbHOe oMbiBaHWE MIIOCKOW NOBEPXHOCTW. YCNOBUSA NPUNMNaHns.

17 MmapoanHaMmMyecKkuin NOrpaHNYHbIN Cron.

18 . . -
TennoBon NOrpaHUYHbIN CIION.

19 |TypByneHTHbIV NepeHoC TennoThl U KONMYecTBa ABXKEHNS

20 Cunctema ypaBHEHUA MaMUHAPHOrO NOrpaHMYHOro Crosi.

21 Cunctema ypaBHEHUIA MaMUHAPHOTO NOrpaHNYHOro Crosi.

22 Cunctema ypaBHeHU TypByneHTHOro NorpaHUYHoOro Cros.

23 Cunctema ypaBHEHUA TypOYyNEeHTHOro NorpaHMYHOro Crosi.

24 TennooTtgava npu naMmMHapHOM MNOrpaHNYHOM Crioe.

25 |Tennootgada npu TypbyneHTHOM NorpaHWYHOM Crioe.

26 OCHOBHbIE pexuMbl Te4YeHns B Tpybax.

27 |TennooTtgada nNpu NammHapPHOM TEYEHUM XNOKOCTU B TpyOax n KaHanax.

28 |Tennootgada npu TypOYNeHTHOM peXnme TeYEHUS KUOKOCTH

29 |TennooTha4a B M3OrHYTLIX U LLepoxoBaTbix Tpybax.

30 .
TennooTtgayva nNpu BbIHYXAEHHOM MONEPEYHOM OMbIBaHWUW OANHOYHOW TPYOGHI.

31 |TennooTtgayva nNpu BbIHYXAEHHOM MONEPEYHOM OMbIBAHUW OQNHOYHOW TPYOHbI.

32 |TennooTtgada npu nonepeyHoM OMblBaHUM KOPUAOPHOIO MyyKa.

33 TennooTtaaya npu cBo60AHOM OBWMXKEHUN XUOKOCTU.

34 PexXvMbl MpY KUNEHUW XMOKOCTU B 6OMbLIOM 06BEME.

35 O6ob6uwatouiee ypaBHeHme CTiowmMHa Npu KMNeHnn B 60MnbLLIOM 0OBbEME.

36 PexuMbl TedeHnss BocxoasLuero AByxdasHoro notoka u Tennoorgaya B HUX.

37 |O6ob6watowiee ypaBHeHne CTepMaHa npu KUNeHnu B Tpybax.

38 Pexumbl TEUEHNs NpY rPaBUTALINOHHO CTeKaroLLEeM ABYyxda3HOM MOTOKE B BEPTUKAIbHbIX Tpybax n
Tennooraaya B HEM.

39 |TepMuyeckune CONpoOTUBIEHUS NPU KOHOEHCALMN YACTOro napa.

40 TepmMunyeckoe conpoTMBEHNE KOHAEHCATHON NNEHKN

41 3akoH lMnaHka.

42 3akoH BuHa.

43 3akoH CtedaHa-bonbumaHa.

44 3akoH Kupxrodpa.

45 3akoH JlambepTa.

46 JlyuncTbii TennoobmeH mexay TBepAbiMy Tenamm.

47 Jlyunctein TennoobmeH mMexay Tenamv ¢ NPUMEHEHNEM 3KPaHOB.

48 JlyyencnyckaHue rasos.

49  |Tenno- n maccoobmeH B ABYXKOMMOHEHTHbIX cpeaax. OCHOBHbIE NOHATUS 1 3aKOHbI.

50 KoadhpmumeHT TennonpoBOAHOCTU ra3oB, XNOKOCTEN, METAIIIOB U CTPOUTENbHbLIX Matepunanos.

51 |Andy3nOHHBINA NOrpaHnYHbIA CROW. AHANOrMsa NPoLLEeCCoB TENI00OMEHa U MaccoobmMeHa.

52 |TennooTtgada npu cBOBGOAHOM ABUXEHUN XUOKOCTU.

53 |Tennootgaya npu nonepe4yHoOM OMbIBaHWM My4KOB TPYO.

54 TennooTtgava nNpu NonepeyYHoM OMbIBaHUM OOUHOYHON TPYObI.




55 Tennootgava Npn BbIHY>KAEHHOM TE€YEeHUU XKNOKOCTU B LLIepOXoBaTbIX pr6ax.

56 TennooTtgava npn BbIHY>XKAEHHOM TeYeHUU XXNOKOCTU B U3OTHYTbIX pr6ax.

57 Tennootgava Npn BbIHY>KAEHHOM TE€YEeHUU XKNOKOCTU B pr6ax B YCNoBUAX NaMNUHaApPHOro pexnma.

Tennootgava npu BbIHY>KAEHHOM NpOoAO0JfIbHOM OMbIBaHUN NAOCKOWN NOBEPXHOCTU Npn Typ6yJ'IeHTHOM

58 NorpaHNYHOM Crioe.

59 Tennootaaya npu BbIHYXXAEHHOM NPOAONLHOM OMbIBAaHWUM MNIIOCKON NOBEPXHOCTM NPU NamMUHaAPHOM
NorpaHNYHOM Croe.

60 Tennootaavya npu BbIHYXXAEHHOM NPOAONBLHOM OMbIBaHWUW NIIOCKON NOBEPXHOCTU NPY NAMUHAPHOM

norpaHN4YHOM Crioe.

61 BbiBOA OCHOBHbIX kpuTEpPMEB NOA0OMS.

62 Ycnous nogodusa dpmsmyecknx npoueccoB. CneacTems u3 ycrioBuii nogooms.

63 YpaBHeHue CrsoLwHOCTH.

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA
He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

1 BbluncnuTb NNOTHOCTL TEMSIOBOrO MOTOKA Yepes MNITOCKY O4HOPOAHYH CTEHKY, €CNU CTEHKa BbINOMHEHA U3
ctanm

A=40 B1/(m*0C), TonwwuHa cteHkn 6=50 MM, TemnepaTtypbl

CTEHKM noaaepKuBatrTcs nocTosHHbIMKM t1 =100 0C, t2=90 0C

q=A(t1-1t2)/0 =

= 40+(100-90)/0,05=8000 B1/m2

2 OnpeaennTb pasHOCTb TeMnepaTyp Ha NOBEePXHOCTAX NpobkoBon cteHkn A=0,07 Bt/(m+0C), TonwmHon =50
MM NpU NAOTHOCTK

TENoBOro notoka vepes Hee q =70BT1/mM2

At=q+d /A =700,05/0,07=50°C

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNK1) NPaKTMYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTaumm U NopsaAoK NMKBUAALMUN aKafieMUYeCcKomn
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTtTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom C6MYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPONSA YCNEBAaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaoLwmxcay

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHad X MucbMeHHas X KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCUUNInNHe

Bpemsa Ha NoAroToBKy YCTHOrO oTBeTa — 45 MUHYT. B 9T0 BpeMsi BXOAUT NOAroToBKa OTBETa Ha TeopeTnyeckue
BOMPOCHI.

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO ["og wspaHua | Ccbinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

B.A. Cycnos TennomaccoobmeH [TekcT]:[ M-Bo obpasoBaHus 1 http://www.nizrp.naro
y4ebHoe nocobue Hayku PO, CM6ITYPI. — 2008 d.ru/teplomassoobm

Cno.: CrerTyperi en.htm

B.A. Cycnos TennomaccoobmeH [TekcT].[ M-Bo o6pasoBaHus 1 http://www.nizrp.naro

Y.2.: yyebHoe nocobue Hayku P®, BLUT3 2017 d.ru/metod/kpte/20.p
cnerynta. — Che.: df
BLWUT3 Crierynta
OynbHes, I. H.,|OcHoBbl Teopun CaHkr-lMeTepbypr: 2010 http://www.iprbooksh
TuxoHos, C. B. TennomaccoobmeHa YHusepcuter M TMO op.ru/67505.html




HeptoruH,

Ynsawesa, B.

B. B
Bacunbes, B. .
M.

TennomaccoobmeH Cankr-leTepbypr: CaHKT- http://www.iprbooksh
MeTepbyprckui op.ru/74378.html
rocy4apCTBEHHbIN 2016
apXUTEKTYPHO-

CTPOUTENbHbIN
yHuBepcuteTt, O6C ACB

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

B.H. benoycos [n gp.]

TennomaccoobmeH [TekcT]:
y4yebHO-MeToaMYecKoe
nocobue Ans  BbINOSIHEHUS
nabopaTopHbIX paboT

http://www.nizrp.naro
d.ru/metod/kpte/11.p
df

M-Bo ob6pasoBaHus n
Haykn P®, CM6ITYPII. — 2014
Cnoe.: CriertTypn

B.A. Cycrnos [MporpammMa W KOHTPOfbHbIE http://www.nizrp.naro
3agaHus no KypcC M-B0 06pasosanus d.ru/metod/kpte/1.pdf
A YPCY| aykn PO, CNIGITYP. — 2013 : peltp
«TennomaccoobmeHn» [TekcT] CrM6.- CAGFTYPH
B.A. Cycnos TennomaccoobmeH [Tekct].| M-Bo o6pasoBaHusa u http://www.nizrp.naro
Y.1.: yyebHoe nocobue Haykn P®, BLUTS 2016 d.ru/metod/kpte/19.p

crieryntna. — Crie.: df

BWT3 CNerynta

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.3 Mepe4yeHb NNLEH3NOHHOIO U CBO6OAHO pacnpoCTpPaHAEeMOro NporpaMmMHoOro o6ecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW ANns ocyLlecTBeHMA o6pa3oBaTesNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHue

MynbTuMeauninHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
JlekymoHHas Y A pyA H P a
ayautopus

YyebHasa ayautopus

CI'IeLI,VIaJ'IVIiBI/lpOBaHHaFl mebenb, gocka

A-205

J'Ia6opaTopr|e YCTaHOBKU ONA nccnenosaHua npoueccon TennoobmeHa B XUOKOCTHAX U rasax

A-207

JlabopaTopHble YCTaHOBKM AN WUCMbITaHUS pasfnYHbIX KOHCTPYKLUMIA TennoobMeHHbIX
annapartoB, nabopaTopHasi ycTaHoBka TennocHabxeHnve ¢ MMCO, nabopaTopHbIi CTeHA Mo
nccrnegoBaHuio TeEpMoaNHaMUYEeCKNX MPOLLECCOB




