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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnuHbl: CchopmmnpoBaTb KOMNeTeHUun obydatoLerocs B o6nacru:

- 3HaHWMI 0 nepedaye TeMnoThl U Macchl, oGecneumBaloLLMX BOCMPUATUE MOcMedyolmnx y4eBHbIX KypcoB B
COOTBETCTBUM C YpoBHEM ob6pasoBaHus «bakanaspuaT»;

- KBanUUUMPOBAHHOrO MPOBEAEHUA 3MeMEHTapHbIX PacyeToB 3adayv TennonpoBOAHOCTU, KOHBEKTUBHOMO
TennoobmeHa, TennoobMeHa npu pasoBbIX U XMMUYECKUX NPeBpaLLeHUsaIX U TernnoobMeHa nanyvyeHnemM, MaccoobmeHa,
TEnnornapasnmku;

- UCMOMb30BaHWS  (PAKTMYECKOr0  HayyHO-TEXHWYECKOro  MaTtepuana Kypca [Ans  He npepbiBHON
MUPOBO33PEHYECKON U METOAOMNOMNMYECKO NOAroTOBKN CTYAEHTOB.

1.2 3agaun AUCLUNNUHBI:

MprobpeTeHne M TBOPYECKOE YCBOEHME CTYAEHTaMW Hay4dHO-TEOPETUYECKMX W WHXEHEPHO-MPaKTUYECKNX
BOMpOCOB B obnacTu:

* TEMNONPOBOAHOCTH;

* KOHBEKTMBHOIO TeNNoo0MeHa B OQHOPOAHOM CPeae;

* TennoobmMeHa npu asoBbIX U XUMUYECKUX NPEBPALLEHUSIX;

* TENNO0OMEHa U3Ny4YeHNeM;

* MaccoobmeHa;

* TENNOOBMEHHbIX annapaToB.

1.3 TpeboBaHu1A K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLlerocs:

MpenBaputensHas NOArOTOBKa NpegnonaraeT co3gaHne OCHOBbI NS (hOpMUPOBAHNA KOMMNETEHLNNA, YKa3aHHbIX
B N. 2, NPU N3y4eHN OUCLUMIINH:
CnocobHocTb feMOHCTpupoBaTh 6a3oBble 3HAHUA B 001acTh eCTECTBEHHOHAYYHbIX OUCLMNIIMH, TOTOBHOCTb BbISIBMATD
€CTECTBEHHOHAY4YHY0 CYLLHOCTb Npo6nem, BO3HMKAOLWMX B X04e NPOdECCUOHANBHON AEATENBHOCTU; NPUMEHSATL AN UX
paspelleHsi OCHOBHblE€ 3aKOHbl €CTeCTBO3HaHus, MeTodbl MaTeMaTU4eckoro adHanmsa W MOAENUPOBaHUA,
TEOPETMYECKOTO U SKCMEPUMEHTAITbHOIO UCCNeqoBaHUs.

MaTtematunka

dusunka

Xumus

dursnka ans TennosHepreTMKos
MaporasognHamuka (Mvapasnuka)
Matemartuka (Teopus BepodaTHOCTEN)
TeopeTunyeckas MexaHuka
WHxeHepHas rpadmka
WHdbopmaTtnka

Okornorus

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-3: CnocobeH neMoHCTpUpoBaTh NPMMeHeHMEe OCHOBHbIX CMOCOGOB Nony4yeHusi, npeobpasoBaHus,
TpaHcnopTa U UCMNOJIb30BaHUA TENNOTbI B TENJIOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHbIE 3aKOHbI U CNOCOObI nepeHoca TensioTbl U MaccCbl.

YMeTb: NCNonb3oBaTb OCHOBHbIE 3aKOHbI 1 CMOCOObI nepeHoca TensioTbl U Macchbl
Bnapetb: pacyeTamMmu npoueccosB TennomaccoobmeHa B COOTBETCTBUN C 3a4aHHON METOANKON.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTta

cP MHHOBaL.

Nek. Mp. J1a6. (Yach!) dopmbl
(4achbt) | (4acwl) | (4acel) 3aHATUI

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

Pasgen 1. TennonpoBogHOCTb

Tema 1. TemnepaTtypHoe none.
TemnepaTypHbln  rpagueHT.  TensoBon
notok. 3akoH ®dypbe. KoadduruymeHT
TennonposogHocTU. AduddepeHumnansHoe 0,5 0,5 14 nin
ypaBHeHWe TennonpoBoAHOCTU. YcnoBus
O[IHO3HA4YHOCTU ans npoLeccos
TEeNnnonpoBOAHOCTMW.

Tema 2. [llepegadya TennoTbl 4epes
NAOCKY, UWMHOPUYECKYIO M  LLApPOBYHO
CTEHKM TMpU  CTauMOHApHOM  pEXMME.
KpuTuyeckmn auametp UWNUMHOPUYECKOM
CTEHKM. MyTtn WHTEeHCcUMKaumnm
Tennonepegayn.  TennonpoBOAHOCTb B
CTEPXHE NOCTOSIHHOIO nonepevHoro 0,5 0,8 14 un
ceyeHus. Tennonepepava yepes
pebpUCTYIO CTEHKY.

JlabopaTtopHasa paboTta Ne1l. OnpegeneHuve
KoappmLmeHTa TEennonpoBOAHOCTU
W3OMSALUMOHHLIX ~ MaTepuanos  metogom| 3
NNacTuHbI

Tema 3. HecTauunoHapHas

- 0,5 0,5 14 nin
TENSIONPOBOAHOCTL. PerynsipHbii pexum.

Paspen 2. KoHBekuus

Tema 4. OCHOBHbIE MOMOXEHUSI Yy4YEHUsT O
KOHBEKTMBHOM TennoobmeHe. OCHOBHblE
NoHATUA U onpeaeneHus.  dusnyeckue
cBoncTBa xugkoctu. OuddpepeHumnansHble
YPaBHEHUS KOHBEKTUBHOIO TennoobmeHa.
M'mapoanHamuyeckum " TEenmnoBoun
norpaHuYHble crnow. TypOyNeHTHbIN
nepeHoc TenoThbl Y KONMYECTBA OBVKEHUSI.
JlabopaTopHasi pabota Ne2. OnpeageneHve
KoadhpumumeHTa TennooTgaum npu
cBob6ogHOM OBVKEHUM oT CTEHKM
BEPTUKanNbHON TPyObl K BO34YXY

0,5 0,8 14 mn




Tema 5. Tlogpobue wun  MoaenupoBaHue
MPOLIECCOB  KOHBEKTMBHOIO  TennoobMeHa.
O6uwme NOMNOXEHUS. MpuBeneHune
MaTemMaTu4eckon  (POpPMYyNUPOBKM  KpaeBou
3agayn K  3anucu B  0Ge3pasmepHbIx
nepeMeHHbIX. bespasmepHble NepemMeHHble 1
ypaBHeHus nogobusa. Ycnoeua  nogobus
dusnyeckmx npoueccoB. CnepctBua  u3
ycroBun nopgobus. MeTon pasmepHocTen.
MogenupoBaHMe nNpoOLECCOB KOHBEKTMBHOIMO
TennoobmeHa.

Tema 6. Tennootgada npu BbIHYXAEHHOM
NPOAONbHOM OMbIBaHMM MIIOCKO MOBEPXHOCTMW.
WHTerpanbHble ypaBHEHWS MOrPAaHUYHOTO CIIOoS.
Tennootgaya npu NammMHapHOM MOrpaHUYHOM
cnoe. [lepexon naMMHapHOrO TeYeHUs B
TypOyneHTHoE. TennooTthaya npwm
TypOyneHTHOM NOrpaHUYHOM Crioe.
JlabopaTopHasi paboTta Ne3. Onpegenenue
KoadpbmumeHTa TennooTaayun npu ceBobogHOM
OBWKEHUM OT CTEHKU rOpU3oHTanbHoOM Tpybbl K
BO34yXY

Tema 7. Tennootgaya npu BbIHYXXOEHHOM
TedeHnn xugkoctn B Tpybax. OcobeHHocTn
OBWXeHMs 1 TennoobmeHa B Tpybax.
WHTerpansHoe ypaBHeHWe TennooTgavu Ang
CTabunmMsmpoBaHHOIo TennoobmeHa.
Tennootaaya npu TEYEHUM XKUOKOCTU B
rmagkux  Tpybax  Kpyrnoro  MonepeqHoro
cedeHus. TennooTaaya Npu TEYEHNUMN XKXUOKOCTU
B Tpybax HeKpyrnoro nornepeyHoro cevYeHusi, B
N30THYTbIX M LLEPOXOBATLIX TpyOax.

Tema 8. Tennootmaaya npu nonNepevyHoOM
OMbIB@HUN  OOMHOYHOM  Kpyrriow  TpyObl.
Tennootaaya npu MNOMEPEYHOM OMbIBaAHUM
ny4koB Tpy6.

JlabopaTopHasi paboTta Ne4. Onpegenenue
KoadhpumumeHTa Tennootaa4m 7]
rmapaBnNnyecKoro COMNpPOTUBIEHMNS npu
BbIHY)XAEHHOM [OBWXEHUW BO34yXa BHYTPU
TpyObI

Tema 9. Tennootgaya npu cBOBOAHOM
OBWKEHUN XUOKocTU. OCHOBHbIE MONOXEHUSI.
Tennootaaya npu CBOOOAHOM  ABUXKEHMU
KUOKOCTU B OonblioM obbeme. TennoobmeH
npu cBOOOOHOM  ABWXEHWMU XKMOKOCTU B
OrpaHM4YEHHOM MPOCTPaHCTBeE.

JlabopaTopHasi paboTta Ne5. Onpegenenue
KoahpuumeHTa u3nyvyeHns TBepaoro Tena
KarnopumeTpuyeCcKUm

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- wn maccoobmeH B
OBYXKOMMOHEHTHbIX cpenax. OcHoBHbIE
MOHATUA U  3akoHbl. [OuddepeHumanbHble
ypaBHeHusa Tenno- u maccoobmeHa. Tenno- n
mMaccooTaaya. Ouddy3noHHbIN NOrpaHnUYHbIN
cnon. AHanorus npoueccoB TennoobmeHa u
MaccoobmeHa.

Pasgen 3. TennoobmeH npu kuneHum

Tema 11. TennoobmeH npu  KuneHwun
O[HOKOMMOHEHTHbLIX  XUAKOCTU  B0MbLUIOM
obbeme. MexaHuam npouecca TennoobmeHa
npy  MNy3blpbKOBOM  KUMEHUW  XMUAKOCTMU.
CTpyKTypa noToka npu My3bipbKOBOM KUNEHUN
XMOKOCTM B HEOrpaHW4yeHHOM  obbewme.
Tennootgaya nMpu  MNy3bIPbKOBOM  KMMEHWM
XWAKOCTU B YCMNOBUSIX CBODOOHOIO OBVDKEHNS.

Tema 12. TennooBbMeH Npu KNMEHUM XNOKOCTH
B YCMNOBUSX  HAamnpaBIIEHHOTO  TeYeHwus.
CTpykTypa AByxasHOoro noToka u TennoodmeH
Npyu KUMEHU XWOKOCTU BHYTpU Tpyd npu
Bocxogsem TedeHun notoka. CTpykTypa
OByxcas3Horo notoka U TennoobmeH npu
KAMEHW  XMOKOCTU  BHYTpU  Tpydé  npwm
rpaBMTaLUMOHHOM TevyeHMn noToka. Kpuauchl
KUNeHus1.

Tema 13. TennoobmeH npu KOHAEHCaUMU
yuctoro napa. OCHOBHbIE  MOJSIOXEHUS.
TennoobmeH npyv NMEHOYHON KOHAEHCcaLMK
HenoaBWXKHOro napa.

Pasgen 4. Tennosoe uany4yeHue.

Tema 14. OcHoBHble nono)xeHusa. Buabl
NYYNCTBIX NOTOKOB. BekTop n3ny4veHus. 3akoHbl
TENIOBOr0O U3Ny4eHus.

Tema 15. TennoobmeH uanyyeHuem Mexay
TBepAbIMU Tenamu. TennoobmeH nanydeHuem
B cucteMe Ten C nrockonapanienbHbIMu
noBepxHOCTAMU. M3anydaTenbHas cnocobHOCTb
TBepAbIx Ten. TennoobmeH nsnyvyeHnem mexagy
Tenom u ero obornoykon. TennoobmeH
n3nyyeHnem mMexagy OByMsi Tenamu,
NMPOU3BOJSILHO pPacnonoXeHHbIMU B
npocTpaHcTBe.  YrnoBble  KOIMDULNEHTBI
N3ny4eHus.

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

0,5 1 10
1 1 14 mn
1 1 14 mn




Tema 16. TennoobmeH B MnornoLwarwoWwmx m

n3nyvyarmomnx

cpenax. OcobeHHoCTH

n3ny4yeHnss rasoB W napos. Jly4uctbein 1 2 14

TennoobmMeH Mexay rasoBoW cpeaon wu
obonoykon. CroxHbIn TeNNOoOMeH.

Pasgen 5. TennoobmeHHble annaparthbl

nn

Tema 17. Knaccudumkauunsa tennoobMeHHbIX

annaparos.

TenNoobMeHHbIX

nonoXxeHuna

pacyeTta. CpeaHssi pa3HOCTb TemnepaTtyp u

MeToabl ee
onpeneneHus
TennoobmeHa.

TeMnepartyp nNOBEPXHOCTU

Tennosown pacyeTt
annapatoB. OCHOBHble
YpPaBHEHUS  TennoBoro

BblYMCneHuns. MeToap!

Tema 18. [umapomexaHnyeckum pacyet
TennoobMeHHbIX
pacyeTa. 'mgpaBnunyeckne CcConpoTUBNEHUS
3NeMeHTOB  TennoobmeHHoro annapara.
Pacyet MollHOCTK, Heobxogumon Ans
nepeMeLLeHns XXNOKOCTH.

nn

annaparos. 3apaun
0,5 2 10

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0) 12 14 4 240

KoHcyrnbTaumm 1 npoMexyToyHast

aTTectaums (Ok3ameH)

Bcero koHTakTHas paborta n CP no

35 253

AUCLMMNNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALUKU
5.1 OnucaHue nokasartesniein, KpUTepueB M CUCTEMbI OLLEHUBAHNA Pe3ynbTaToB 06yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon
KoMneTeHumn

MokasaTenu oueHnBaHUs pe3ynbTaTtoB O6yHeHI/IF|

HammeHoBaHWe oLEeHOYHOro
cpeacrtsa

OrliK-3

,D,eMOHCTpVIpyeT 3HaHUA 3aKOHOB N OCHOBHbIX q3VI3VIKO-MaTeMaTVI‘-IeCKVIX
MoZenen MexaHn3mMoB nepeHoca TensioTbl U MacCbl NPUMEHUTENTBHO K
TENNOTEXHNYECKMM N TENMNOTEXHOJIOTMYECKMM YCTaHOBKaM U CUCTEMaM;
r|p06r|eM PEKOHCTPpYKUMn ¥ MoaepHusauum  TennoTexHn4eckoro
OGOpy,D,OBaHVIFl 0OBbEKTOB U COOpy)KeHVIVI TENJIO3HEPreTuKn.

CnocobeH NPUMEHATb COBpeMEHHble MeToabl ncecnengoBaHuA;
paccuyuTbiBaTb TeEMNepaTypHble nond B MOTOKax TEexXHOJNOrm4eckmnx
XUOKOCTEW W rasoB, B 3neMeHTax KOHCTPYKUMM  TennoBbiX WU
TENNOTEXHONIONMYECKNX YCTAaHOBOK; paccCyuUTbiBaTb MNepegaBaemMble

TennoMaccoobmeHa, obecneyeHus HOpMasribHOro TemMnepaTtypHoro
pexunmva pa6OTbI AneMeHToB O60pyLI,OBaHI/IF| n MUHMMU3aLnUn noTepb
TEeNnNoThbl.

V|Cﬂ0]'|b3yeT OCHOBHbIe MeToOUKN pac4yeToB npoteccos
TennomacconepeHoca B anemMeHTax TennoTexXHN4YeCKoro n
TennoTexHOoIorm4eckoro O60py,D,OBaHMﬂ;MeTO,D,MKM UCMbITaHUA

TEXHONormyeckoro 06opyaoBaHns B COOTBETCTBUM C NpodpmnempaboThbl;
npeacTaBnseT pe3ynbTaTbl HayYHbIX UCCNEAOBaHUMM B BUMAE OTYETOB,
pedepaToB, Hay4YHbIXNybNMKkaumi n Ha NyGNMYHLIX 06CYXKOEHMNAX.

Bonpocbl
TENnoBble  MOTOKM C  Uenbld  MHTEeHcudmkaumm  npoueccoB|cobecenoBaHus.
MpakTuyeckoe 3agaHue.

YCTHOIo




5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLMN

LLikana oueHuBaHna

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnun4HO)
00BACHUTb

3aKOHOB,

npodasnaeT

Ob6yuyatowminca nokasoiBaeT BCECTOPOHHEE
7 rny6okoe

TeNnoguUanYecKnx
OPUEHTMPYETCA B OCHOBHbLIX MOHATUSX,
TEpMUHAX U onpedeneHusix npu oTeeTe;
ycBown OCHOBHYO
OOMOMHUTENBHOW  NMTepaTypou;
B3aMMOCBSI3b
TENNogU3nNYECKNX 3aKOHOB U UX 3HAYEHUE
Ons  nocneayowen npodeccnoHanbHON
[EeATEenNbHOCTY;
CMOCOOHOCTU U LUMPOKYHD 3pyauumio B
ncnonb3oBaHuM y4yebHoro matepuana.

OCHOBHbIX
cBobogHO

3HaKOM

OCHOBHBbIX

TBOpYecKkne

Obyyvalowmincs OeMOHCTpUpyeT MpaBuIbHOE
noHUMaHve YycrnoBus  3ajayw, BRajeHve
HaBblkamMy ero adanusa, Bblbopa HYXHbIX
dopMyn  AnNA ee  pelleHus,  3HaHue
pasmepHocTeN (U3NYECKMX BENUYUH. YMeeT
NPUMEHATbL MaTemaTudeckuin annapat Aans
peanusaumu nnaHa pelweHus 3agadn u, ecrnu
39TO HeobXOAMMO, MOXEeT MpeacTaBUTb €ero
rpacpmyeckn. lMonyumn npasBurbHbIN OTBET U
MOXEeT ero MHTeprnpeTupoBaTh.

Obyuvatowminca nokasbiBaeT LOCTATOYHbIN

Obyyatowmnmnca OeMOHCTpUpyeT AoCcTaToyHoe

YPOBEHb OCHOBHbIX [ MOHMMaHWe ycrnoBust 3ajayn, BrageHue
TennoguUanyYecKnx 3aKOHOB, | HaBblkaMy ero aHanusa, Belbopa chopMyn Ans
OPWEHTMPYETCS B OCHOBHbLIX MOHATUSX U |ee peLueHus, 3HaHue pa3mepHoOCTeln
4 (xopouwo) onpeaenexHnsix; OCHOBHYHO | cbmanyeckmx BEJTUYUH. Honyckaet
P nutepaTypy; LONYCKAaeT He3HauuTerNbHblE | HE3HAUUTENbHbIE NorpeLuHoCcTn npu
MOrpeLlHoCcTM MpU OTBETAX Ha BOMPOCHI | IPUMEHEeHNM MaTemMaTU4eckoro annaparta ans
3K3aMeHaLMOHHOro ouneta peanusauuu nnaHa pelwenns 3agaym Monyyun
[ONONHUTENbHbIE BOMPOCbI | NpaBUNbHbIN oTBeET, HO ncnbiTbiBaET
npenogasartens. 3aTPYAHEHMSA C  €ro MHTepnpeTaumen.
Obyyatowuicsa nokasbiBaeT
y4yebHOoro marepuana B MWHMMASbHOM .
. OO6yuvatowmmca BHUKAET B CMbIC/ YCroBUst
obbeme; MOXeT chopmynupoBaTb
3agayn, NOHMMAET NNaH ee peLUeHus, ogHako,
dusnyeckune NOHATUSA

3 (yooBneTBOpUTENbHO) ONPEAENEHNA,

HO Mpu 3TOM, Jornyckas
GonbLIOe KONMMYECTBO HEMPUHLMNMATBHBIX
OLMBOK; 3HAKOM C OCHOBHOW NiUTEpaTypoi;
JOoMyckaeT  CyLLIeCTBEHHbIe
OTBETe Ha 3K3amMeHe, HO MOXET YCTPaHWUTb
WX NoJ PYKOBOACTBOM MpenofaBaTensi.

oLInBKN

He MOXeT B MOSIHOW Mepe C MNOMOLLbO
MaTemMaTM4yecKkoro annapaTa peanu3oBaTb ee
peweHne. 3HaeT pasMepHOCTU (PU3NYECKNX
BEMWYMH, MOXET CAENaTh PUCYHOK UIM CXEMY,
MOSICHSIIOLLYIO peLleHre 3agaudn.

3HAYUTENbHOMN

2 (HeyOoBnETBOPUTESBLHO)

vyeroBeka.

BaXHbIX 3MeMeHTOB
Ob6yyaowmincs He uMeeT [OCTaTOMHOro
YPOBHSI 3HaHUS OUCLIMMIUHBI;
chopmynmpoBaTtb
Tennodusmyeckme
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX U
onpeaerneHusix; NIoxo 3HakoM C OCHOBHOM
nuTepaTypow; AonyckaeT Mpu OTBeTe Ha
9K3aMeHe CyLLleCTBEHHble OWMOKM N He
MOXeT  YyCTpaHWUTb
pPyKOBOACTBOM MpernogaBaTensi.
MonbiTka cnucbiBaHMS,
HepaspeLUleHHbIX TEXHUYECKNX YCTPOWCTB
UNM Nonb30BaHWe MOACKA3KoW Opyroro

HecnocobHocTb OTBETUTL Ha BOmnpoc bes
nomMoLun 9K3amMeHaTopa.

3aKOHbI;

naxe

ncnonb3oBaHUA

HesHaHune
NPUHUMNMANbLHO
OUCLMMNMUHBI.

HEe MOXeT
OCHOBHbIE

Ob6yyaowmincs He MOXeT npoaHanM3npoBaTb
ycroBue 3agayu, HaMeTUTb NNaH ee peLLeHus],
BblIBpaTh (hOpMyInbl U MAOXO OPUEHTUPYETCS B
usnyecknx  BenMuMHax, He  Bnageet
mMaTemaTudeckum annapartom. [peacrasneHue
Yyxol paboTbl, 0TKa3 OT BbINOMHEHUS 3a4aHUs

5.2 Tunosble KOHTPOJIbHbI€ 3ag4aHNA WU UHbIe MaTepuarnbl, HeobxoauMbIle ANA OLEHKU 3HaHUN, yMeHMVI,

HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Kypc 3
1 KoadhpmumeHT TennonpoBoLHOCTM ra3os, KUOKOCTEN, METANNOB U CTPOUTESbHbLIX MaTepUarnos.

2 Ondbdy3noHHbIN NOrpaHNYHbIA Cro. AHanorus NpPoLeccoB TennoobmeHa n maccoobmMeHa.




3 Tennootaaya npy cBOGOAHOM [BVDKEHUN XXUOKOCTU.

4 TennooTtgava npu NnonepeyHoM OMbIBaHUN MYYKOB TPYO.

5 Tennootanava npy NonepeyHoM OMbIBaHUN OOANHOYHON TPYObI.

6 Tennootaaya npv BbIHYXXAEHHOM TEYEHUW XUAKOCTU B LLEPOXOBATLIX Tpybax.

7 TennooTtga4va Npu BbIHY>XAEHHOM TEYEHUN XKMOKOCTM B M3OTHYThIX Tpybax.

8 TennooTtaava Npu BbIHYXXOAEHHOM TEYEHUW XXUOKOCTU B Tpybax B yCroBMSAX NaMyHapHOro pexunmva.

9 Tennootaaya npv BbIHYXXAEHHOM NPOAONBHOM OMbIBAHUW NIIOCKOW MOBEPXHOCTU NpU TypOyNneHTHOM
norpaHU4HOM CIoe.

10 TennooTtAa4va Npu BbIHYXAEHHOM MPOAObHOM OMbIBAHWMM MAOCKOW NOBEPXHOCTM NPU NTaMUHAPHOM
norpaHN4yHoOM crioe.

11 Tennootgava npu BbIHY>XAEHHOM NPOAOSIbHOM OMbIBAHUW NIIOCKOW NOBEPXHOCTM NPY NaMUHapHOM
norpaHU4HOM Croe.

12 BbIBO, OCHOBHBIX KpUTEPUEB NOJ0OMS.

13 Ycnosusa nogobus dumanyeckmx npoueccos. CneacTaus M3 ycnosuin nogobus.

14 YpaBHEeHWe CMoLwHOCTH.

15 YpaBHEHUE OBUXKEHMS.

16 YpaBHeHUe 3Hepruu.

17 PerynapHbeln pexum npoLeccoB TennonpoBogHOCTH

18 HecTaumoHapHble npouecchl TeNNonpOBOAHOCTY B MOCKOW NnacTuHe. [ paHuWyHble ycrnosus
TpPeTbero poaa.

19 TennonpoBOAHOCTb B CTEPXHE NOCTOSIHHOIO MONEPEYHOro CeYEHWs.

20 UHTeHcndmkauma Tennonepeaadn. lNMepegaya tennoTbl Yepes pebpuCTyo CTEHKY.

21 Mepepaya TennoTbl Yepes LapoByO CTEHKY. [ paHMYHbIE YCNOBUS MEepBOro U TpeTLero poaa

22 Kpvtudeckuii aguameTp LMNMHAPUYECKON CTEHKN U TEMMOBOW N30NALIMK.

23 Mepenaya TennoTbl Yepes LMIMHOPUYECKYIO CTEHKY. [paHMYHbIe YCNOBUA MNepBOro U TpeTbero poaa.

24 Mepepaya TennoTbl Yepes NIOCKY CTEeHKY. ['paHnYHble yCnoBusA MepBOoro U TPeTbero poaa.

25 YcnoBusa 0A4HO3HAYHOCTW ANs NPOLECCOB TEMMONPOBOAHOCTY.

26 OundpdepeHumanbHoe ypaBHeHVE TeNnonpoBOAHOCTH.

27 YcnoBus 0A4HO3HA4YHOCTW NPY KOHBEKTUBHOM TEMNnoobmeHe.

28 Teopus nogobus: BeIBOA KpUTEPMEB NOSO0OUS.

29 OcHoBHble kpuTepus nogobus. Nx cdmnsudecknii cMmbich.

30 MpoponbHOEe OMblBaHME NITOCKOW MOBEPXHOCTU. YCMNOBUA MPUIMNaHns.

31 MmppoamHaMmnyecknin NorpaHnYHbIN Crown.

32 . . o
TennoBoWn NOrpaHNYHbLIN CIOW.

33 TypOyneHTHbIN NepeHoC TeNNoThbl 1 KONUYECTBa ABUXKEHUS

34 Cuvctema ypaBHEHWUA NaMUHaPHOro NOrpaHUYHoOro Cros.

35 Cuctema ypaBHEHWU NaMUHaPHOro NOrpaHMYHoOro Cros.

36 Cunctema ypaBHeHUA TypOYneHTHOro NorpaHNYHOro Crosi.

37 Cuctema ypaBHeHUA TypOYneHTHOro NorpaHNYHOro Crosi.

38 TennootAa4va npu nammHapHOM NOrpaHNYHOM crioe.

39 Tennootgayva npu TypOyneHTHOM NorpaHUYHOM Croe.

40 OCHOBHbIE peXxnMbl Te4eHUs: B Tpybax.

41 Tennoothaya npv NamMMHapHOM TEYEHWUM XMUAKOCTH B Tpybax u kaHanax.

42 Tennootgaya npy TypOYNEHTHOM PEXUME TEUYEHNS XKMOKOCTH

43 TennooTtAaya B M3OTrHYTLIX M LLEPOXoBaThbiX Tpybax.

44 o
TennooTtgayva Npu BblHYXAEHHOM MONEPEYHOM OMbIBAHWV OOUHOYHOWN TPYObI.

45 Tennootaaya npuv BbIHY)XAEHHOM NONEPEYHOM OMbIBAHUMN OOVNHOYHON TPYObI.

46 Tennootgada npu nornepe4yHoM OMbIBaHUN KOPUAOPHOTO Myyka.

47 Tennootaaya npyu cBOGOAHOM ABWXXEHUU XUOKOCTU.

48 Pexumbl npy KMNeHn1 Xunakoctn B 60nblLIOM 06BEME.

49 O6ob6wwatowee ypaBHeHne CTOWMHA NpY KUNeHnK B 60nbLIom o6bEME.

50 Pexumbl TedeHusa BocxogsaLero AsyxdasHoro notoka n tennootgada B HUX.

51 Ob6ob6uwatoulee ypaBHeHe CTepmaHa npuv KuneHunm B Tpybax.

52 Pexumbl Te4eHns npu rpaBUTaLMOHHO CTeKaloLweM AByXda3HOM NOTOKe B BEPTUKaNbHbIX Tpybax u

TennooTtaaya B HEM.




53 TepMVI‘-IeCKVIe conpoTuBIiieHnA npun KoHAeHcaumm YncToro napa.

54 TepMI/I‘-IeCKOG conpoTtueneHune KOHOEHCaTHOM MNeHKN

55 3akoH [NnaHka.

56 3akoH BuHa.

57 3akoH CredpaHa-bonbumaHa.

58 3akoH Kupxroda.

59 3akoH JlambepTa.

60 NyuncTein TeNnoobmMeH Mexay TBepabiMy Tenamu.

61 JlyuncToiit TennoobMeH Mexay Tenamm ¢ NpUMeHeHWeM 3KpaHoB.

62 JlyyeuncnyckaHwue rasos.

63 Tenno- n maccoobmeH B ABYXKOMMOHEHTHbIX Cpeaax. OCHOBHbIE NOHATMS N 3aKOHbI.

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA
He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1 Bbl4MCNUTL NAOTHOCTL TEMSIOBOrO MOTOKa Yepes MNMOCKY OOHOPOOHYI0 CTEHKY, eCrn CTeHKa BbINOMHeHa u3
cTanm

A=40 B1/(m+0C), TonwmHa cteHkm =50 mm, Temnepatypbl

CTEHKM NoaaepKuBatoTcs NocTosiHHbIMK t1 =100 0C, t2=90 0C

g=A(t1-t2)/0 =

= 40+(100-90)/0,05=8000 BT1/m2

2 OnpepenuTb pa3HOCTb TemnepaTyp Ha NOBEPXHOCTSX NpobkoBon cTeHkn A=0,07 Bt/(m+0C), TonwuHon 6=50
MM MpPKW NAOTHOCTK

TenrnoBoro NoToka Yepes Hee q =70BT/m2

At=q+d/A=70+0,05/0,07=50°C

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (Mnn) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom aTrectauMu U NopsAoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernameHTUPOBaHO foKasibHbIM HOpMaTUBHbBIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHasa X MucbmeHHas X KomMnbloTeEpHOE TECTMPOBaHNE UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

BpeMFl Ha NoAroToBKy YCTHOIo oTBeTa — 45 MUHYT. B ato BpeMA BXOAUT NoAroToBKka OTBeTa Ha TeopeTun4eckme
BOMPOCHI. B TeueHne cemMecCTpa BbINOJIHAETCA KOHTPOJIbHasA pa60Ta.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [loa n3gaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
B.A. Cycrnos TennomaccoobmeH [TekcT]l.| M-Bo o6pasoBaHus u http://www.nizrp.naro
Y.2.: yyebHoe nocobue Haykun PO, BLUTO 2017 d.ru/metod/kpte/20.p
cnerynta. — Cre.: df
BWTS CMN6rynrta
JOeptorvH B. B.,| TennomaccoobmeH CaHkT-TeTepbypr: CaHKT- http://www.iprbooksh
Bacunbes B. &, MNeTepbyprekuii op.ru/74378.html
Ynawesa B. M. rocygapCTBEeHHbIN 2016
apXUTEKTYpPHO-
CTPOUTENbHbLIN
yHuBepcuteT, 96C ACB
B.A. Cycnos TennomaccoobmeH [TekcT]l:| M-Bo oGpasoBaHus u http://www.nizrp.naro
y4ebHoe nocobue Hayku P®, CM6ITYPI. — 2008 d.ru/teplomassoobm
Chno.: CrerTyperi en.htm
OynbHeB r. H.,|OcHoBbl Teopun CaHkT-lMNeTepbypr: 2010 http://www.iprbooksh
TuxoHos C. B. TennomaccoobmeHa Yuusepcuter NITMO 0p.ru/67505.html




6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa

B.H. Benoycos [u gp.] [TennomaccoobmeH  [TekcT]:
y4ebHo-MeTOoaMYecKoe

http://www.nizrp.naro

M-B0 06pasoBanus d.ru/metod/kpte/11.p

Haykun PO, CIMeIrTyPrl. — 2014

nocobve pnOnsa BbINOMHEHUS CH6.: CAGrTYPA df
nabopaTopHbIX paboT
B.A. Cycnos TennomaccoobmeH [TekcT].| M-Bo o6pasoBaHus U1 http://www.nizrp.naro

Y.1.: yyebHoe nocobue Hayku PO, BLUT3
cnerynta. — Cre.:
BWTS CMN6rynrta

d.ru/metod/kpte/19.p

2016 df

B.A. Cycnos [Mporpamma M KOHTPOSIbHbIE
3afaHus no Kypcy
«TennomaccoobmeH» [TekcT]

http://www.nizrp.naro

M-B0 06pasoBanus d.ru/metod/kpte/1.pdf

Hayku P®, CM6ITYPI. — 2013
Cre.: Criertypen

6.2 NMepe4yeHb npodheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucuunnuHe

AyauTopus OcHalueHne

MynbTuMeauiiHoe obopyaoBaHue, crneumMannanposaHHas Mebenb, ocka
JlekumoHHas Y A pyA " P a

ayaunTopus

CneumnanuanpoBaHHasa Mebernb, focka
YyebHasa aygmtopus

J'Ia6opaTopr|e YCTaHOBKW 114 nccnenosaHus npoueccos TennoobmeHa B XXMOKOCTHAX 1 rasax
A-205

JlabopaTopHble YCTaHOBKM M MCMbITaHWSA Pa3fnnYHbIX KOHCTPYKUMIA  TEeNnnooOMEHHbIX
A-207 annapartoB, nabopaTopHasi ycTtaHoBka TennocHabxeHne ¢ MIMCO, nabopaTopHbI CTeH Mo
nccneaoBaHUo TEPMOAMHAMMUYECKMX MPOLLECCOB
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