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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: CdopmupoBaTtb KOMIeTeHLUN oby4atoLerocsi B obnacru:

- 3HaHWW O nepepadve TennoTel M Macchl, obecneynBaloLLMX BOCMPUATME MNOCMenyLWNX Yy4ebHbIX KypcoB B
COOTBETCTBUM C YPOBHEM 00pasoBaHus «bakanaBpuary;

- KBanuUUUPOBAHHOIO NPOBEAEHMS 3NIEMEHTAPHbIX pacyeToB 3adady TEnsonpoBOOHOCTM, KOHBEKTMBHOMO
TennoobmeHa, TennoobmeHa npu pasoBbiX U XMMUYECKUX MPEeBPaLLEHNsIX U TennoobmeHa uanydeHmemM, MaccoobMeHa,
TENnornapaBnuKku;

- UCMONb30BaHUSA (haKTUYECKOrO Hay4YHO-TEXHUYECKOrO MaTtepuana Kypca Anisi HEeNpepbIBHOM MUPOBO33pPEHYECKO
N MeTOOO0oMMYECKO NOATOTOBKA CTYAEHTOB.

1.2 3apgavun QUCLUMUNIIUHBI:
MpuobpeTeHne © TBOPYECKOE YCBOEHME CTyAEHTAMW HAy4YHO-TEOPETUYECKMX W UHXEHEPHO-MPAKTUYECKUX
BOMpPOCOB B obnactu:

. TENs0NPOBOAHOCTY;
. KOHBEKTMBHOIO TenrnoobMeHa B 0QHOPOAHOW cpeae;

. TennoobmMeHa npu as3oBbiX U XMMUYECKMX MPeBpaLLEHUSIX;
. TennoobmeHa nanyYyeHnem;

. MaccoobmeHa;

. TennoobMeHHbIX annapaTos.

1.3 TpeboBaHMA K npegBapuUTeNibHOW MNOArOTOBKE OOy4aloLerocs:

MpepBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHUS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY NU3yYEHUN AUCLIUMNIINH:
CnocobHOCTb AeMOHCTpUpoBaTh 6asoBble 3HaHWs B 06NacTM eCTeCTBEHHOHAYYHbIX OUCUUMIMH, FTOTOBHOCTb BbISIBMATH
€CTECTBEHHOHAYYHY0 CyLIHOCTb Mpobnem, BO3HMKAOLWIMX B Xode MNpodecCcuoHanbHOW OeATenbHOCTU; MPUMEHSATb Ans
UX paspelleHNs OCHOBHble 3aKOHbl ECTECTBO3HaHWS, MeEeTOAbl MaTeEMaTU4YecKoro aHanM3a W MOAEeNMpPOBaHUS,
TEOPETUYECKOIO U SKCNEPUMEHTArbHOIO UCCNea0oBaHUS.

Matematuka

dusuka

Matematuka (Teopusi BEpOSTHOCTEN)
Xumns

M'mpporasognHamuka (Mmapasnuka)
dusnka ons TennoaHepreTMKos
WHdopmaTnka

WHxeHepHas rpaduka
TeopeTtuyeckas MexaHuka

Okonorus

2 KOMMNMETEHUUU OBYYAIOLLEIOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OrlNK-3: CnocobeH AeMOHCTpPMpPOBaThb NPMMeHEeHNe OCHOBHbIX CMOCOOOB Nnony4YeHus, NpeobpasoBaHus,
TpaHcnopTa U UCMNOJIb3OBaHUSA TENNOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucteMax

3HaTb: OCHOBHblE 3aKOHbI N CNOCOOLI nepeHoca TensioTbl U Macchbl.

YMeTb: Ncnonb3oBaTb OCHOBHbLIE 3aKOHbI U CNOCO6bI nepeHoca TensioTbl U Macchbl

Bnapetb: pacyeTamMmun npoteccoB TennomaccoobmeHa B COOTBETCTBUMN C 3afjaHHOW METOAMKON.




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. TennonpoBOogHOCTb

Tema 1. TemnepatypHoe none.
TemnepaTypHbIn rpagueHT. TennoBoW MOTOK.
3akoH dypbe. KoadppmumneHT
TEennonpoBOAHOCTM. OnddepeHumansHoe
ypaBHEHWe  TensonpoBOOAHOCTU.  YCMOBUS 05 05 14 I
O[HO3Ha4YHOCTH ans npoLeccoB
TENnNonpoBOgHOCTH.

Tema 2. MNepegaya TennoTbl Yepes MMoCcKyo,
UMNUHOPWYECKYID W LUAPOBYK CTEHKM Mpu
CTalMOoHapHOM pexume. KpuTtnueckui
ONaMeTp UWNUHOPUYECKOW CTeHKU. [lyTtn
NHTEHcMdMKaLnn Tennonepegayu.
TennonpoBOAHOCTb B CTEPXXHE MOCTOSIHHOIO
nornepevyHoro  ceveHus.  Tennonepegadya
yepes pebpuCTyIO CTEHKY. 0,5 0,8 14 nn
JlTabopaTtopHaa pabota Nel1. Onpepenenue
KoaghpumumeHTa TENNonpoBOAHOCTM
N30MNSALMNOHHBIX MaTepuarnos MeTo40M
NNacTUHbI

Tema 3. HecTtaumoHapHas

TennonpoBOAHOCTL. PerynapHbi pexum.
0,5 0,5 14 mn

Pasnen 2. Konsekuns

Tema 4. OCHOBHble MOMOXEHUS YYeHus O
KOHBEKTMBHOM  TennoobmeHe.  OCHOBHbIE
NOHATUA 1 onpegeneHunsa.  dusunyeckue
cBonctBa xupkoctn. [OuddepeHumanbHble
YPaBHEHUS  KOHBEKTUBHOIO  TeMnoobmeHa.
MmaopoanHammyecknin " TennoBon
norpaHuyHble crnoun. TypOyneHTHbIA nepeHoc
TENMOThl Y KONMYECTBa OBUKEHMSI. 0,25 0,8 14 nn
JlTabopaTopHasa pabota Ne2. OnpepeneHue
KoadhpumumeHTa Tennootaa4vn npu
cBobogHOM OBWKEHUM oT CTEHKM
BEpTUKanbHON TpyObl K BO3AYyXY




Tema 5. Tlogpobue un MogenupoBaHue
NMpOLLeCCOB  KOHBEKTMBHOIO  TennoobmeHa.
Obuwwme MOMNOXEHUS. MpnBeneHue
mMaTeMaTnyeckon (popMynMpoBKN  KpaeBow
3ajaum K 3anucnm B ©espasmepHbIX
nepemMeHHbix. bespasmepHble nepemMeHHble
N ypaBHeHus nogobusi. Ycrosus nogobus
dusndyeckux npoueccoB. Crneacteuss  u3
ycnosun nopgobusa. Meton pasmepHoOCTeN.
MogenupoBaHue MpoLecCcoB KOHBEKTUBHOMO
TennoobmeHa.

Tema 6. Tennootgaya npu BbIHYXAEHHOM
NpPOAONbHOM OMbIBaHWM NMOCKON
NMOBEPXHOCTU.  VIHTerpanbHble  ypaBHEHUS
norpaHM4yHOro  cnosi.  TemmooTgaya  npu
naMmuHapHoM norpaHuyHom crioe. [epexon
NaMUHapHOro  TeyeHWs B TypOymneHTHoe.
Tennootgava npu TypbyneHTHOM
MOrpaHN4YHOM crioe.

JlTabopaTopHasa pabota Ne3. OnpepeneHue
koadbhbuumeHTa TennooTtgauu npu
cBobogHOM OBVXXEHNUM oT CTEHKM
ropusoHTanbHoOW Tpybbl K BO3AYXY

Tema 7. Tennootgaya npwu BbIHYXOEHHOM
TedeHun xupkoctn B Tpybax. OcobeHHocTH
OBMXeHMs 1 TennoobmeHa B Tpybax.
WHTerpaneHoe ypaBHeHWe TennooTaadn Ans
CTabunmManpoBaHHOro TennoobmeHa.
Tennootgaya npyv  TEYEHUU XKMOKOCTU B
rmagkux  TpybGax  Kpyrnoro  nonepeyHoro
cedeHuss. Tennootgadya  npu TeYeHUM
XMAKOCTU B Tpybax HeKpyrnoro nonepevyHoro
CeyeHusl, B WU30THYTbIX W LUEpPOXOBaTbIX
Tpybax.

Tema 8. TennooTgada npu MNOMNEPEYHOM
OMbIBaHUM  OOWHOYHOW  KPYrnowm  TpyObl.
TennooTgada npu MNOMEpPeYHOM OMbIBAHWUN

ny4koB Tpy6.
NlabopatopHasi paboTta Ned4. OnpepeneHuve
KoadhdumumeHTa Tennootaayn 7]

rMapaBnMyeckoro COMNPOTMBIEHNS npu
BbIHY)>XAEHHOM [BWKEHWW BO3dyXa BHYTPU
TpyObl

Tema 9. Tennootgaya npu cBo6OAHOM
OBVXEHUU XNOKOCTMW. OcHoBHbIe
nonoxenusi. Tennootgaya npu cBob6ogHOM
OBWKEHUM XMOKOCTM B OonblwoMm obbeme.
TennoobmeH npu cBOOGOAHOM  OBMXKEHWM
XWAKOCTU B OrpaHMYEHHOM NPOCTPaHCTBE.
JTabopaTopHasa pabota Neo5. OnpepeneHue
KoadhdpmumeHTa u3nNyyYyeHuss TBepporo Tena
KarnopumeTpu4eckum

0,25 0,25 15 nn
0,25 0,8 14 70
0,25 0,5 14 nn
0,25 0,8 14 nmn
0,25 0,25 0,8 14 nn




Tema 10. Tenno- wun maccoobmeH B
OBYXKOMMOHEHTHbIX  cpefax. OcHoBHble
MOHATUA W 3aKkoHbl. [udbdpepeHumanbHbie
ypaBHeHus1 Tenno- u maccoobmeHa. Tenno-
n MaccooTaauya. Onddy3noHHbIN
NorpaHnYHbIN  Cnon. AHanorus npoLeccoB
TennoobmMeHa 1 MaccoobmeHa.

Pasgen 3. TennooGmeH npu KuneHun

Tema 11. TennoobmMeH npu  KAMEHUU
OLHOKOMMOHEHTHBbIX  XMAOKOCTM  BonblioM
obbeme. MexaHuam npouecca TennoobmeHa
nNpyv  MNy3blpbKOBOM  KAMEHWM  KUOKOCTW.
CTpykTypa notoka npuv  MNy3blPpbKOBOM
KAMEHWM  KMOKOCTM B HEOrpaHU4YeHHOM
obbeme. Tennootgaya npu My3bIPbKOBOM
KAMEHUN XMAOKOCTM B YCMOBUAX CBOOOAHOro
OBUXEHMS.

Tema 12. TennoobmeH npu  KAMEHUU
XWOKOCTM B YCINOBUSAX  HamNpaBreHHOro
TedeHns. CTpykTypa AByxhasHOro notoka u
TENNoOOMEH MNpu KUMEHW XWUAKOCTU BHYTPU
TPyO npM BOCXOAALWEM TeYeHMU noToKa.
CtpykTypa AByxdasHoro noToka n
TENNOOOMEH MNpU KUMEHW XWUAKOCTU BHYTPU
TPy6 Mpu rpaBUTaLMOHHOM TEYEHUW MNOTOKA.
Kpuauncbl kuneHus.

Tema 13. TennoobmMeH npu KOHOEHcCALUK
yuctoro napa. OCHOBHblE  MOMOXEHMS.
TennooOMeH npu MAEHOYHOM KOHAEHcauun
HenoABWMXXHOIo napa.

Pa3nen 4. TennoBoe nsny4veHue.

Tema 14. OcHoOBHble nonoxeHus. Buabl
NYYNCTbIX NOTOKOB. BekTop  m3nydeHus.
3aKoHbI TENI0BOro U3nyyeHus.

Tema 15. TennooBMeH uW3nyYeHUEM Mexay

TBEpAbIMU Tenamu. TennoobmeH
N3ny4yeHnem B cucteme Ten c
nnockonapannenbHbIMU MOBEPXHOCTAMMU.

ManyyatenbHasd cnocoBbHOCTb TBepAblX Ten.
TennoobmeH u3nyvyeHnem mexgy Tenom u
ero obonoykon. TennoobMeH usnyyYyeHem
Mexgy — OBYMsA  Tenamu,  Mpou3BOSIbHO
pacnofioXXeHHbIMW B NPOCTPAHCTBE. YTINOBble
KO3 pmLUMEHTLI N3nyveHus.

0,25 0,25 14 nn
0,5 0,5 14 nn
0,5 0,5 14
0,5 1 10
0,5 0,5 14 mn
0,5 0,5 14 vn




Tema 16. TennoobmeH B MornowawwWwmx u

n3ny4varomx

M3ny4yeHnss rasoB M napoB. Jlyunctbin

cpepax. OcobeHHocTH

TennoobMeH Mmexagy rasoBol cpedon M 0,75 1 14

ob6oso4kon. CroXHbI TENT000MEH.

Pasgen 5. TennoobmeHHbIe annaparhl

nn

Tema 17. Knaccudmkauma TennoobMeHHbIX

annapaTos.
TennoobMeHHbIX
NONOXEHUss  ”

pacyeta. CpegHsia pasHOCTb TemnepaTtyp W

MeToabl ee
onpeaeneHus
Tennoobmena.

Tennoson pacyeTt
annapaToB. OcHoBHble
ypaBHEHUsI TENIOBOro

BblYMCNEHUS. MeToapbl 3 5 10
Temnepatyp  MNOBEPXHOCTU

Tema 18. [wvgpomexaHuyeckun pacyeTr

TEennoobMeHHbIX

pac4yeTa. rVI,EI,paBJ'II/ILIeCKI/Ie ConpoTmnBneHnA
3J1IEMEHTOB TENNoobMeHHOro annapara.

nmn

annapartos. 3agaun

PacueT MoLWHOCTW, HeobxoaMmon  Ans 2,5 2,75 14

nepemMeLleHna XMaKocTu.

nmn

Utoro B cemecTpe (Ha kypce ans 3A0) 12 14 4 245

KoHcynbTaumm 1 npoMexyToyHas
aTtTrectaums (3k3ameH, 3ayeT)

2,75 10,25

Bcero

KOHTaKTHasa pab6orta n CP no
AUCUUNINHe

32,75 255,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTpeHo

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLLIEHMBAHNA pe3yNbTaToOB O0y4YeHus
5.1.1 NMokasatenun oueHUBaHNA

Kon
KoMneTeHUmmn

MokasaTenu oLeHNBaHWS pe3yrbTaToB 00y4eHNs

HanmeHoBaHWe oLeHoYHoro
cpeacrtea

OTlIK-3

[leMOHCTPUPYEeT 3HaHWUsi 3aKOHOB W OCHOBHBLIX (PM3NKO-MaTEMaTUYECKNX
MoZenen MexaHW3MOB NepeHoca TennoTbl U Maccbl NMPUMEHUTENBHO K
TENNOTEXHUYECKUM U TEMNOTEXHOMOMMYECKMM YCTaHOBKaM U CUCTEMaM;
npobnem  pPeKOHCTPYKUMM U MOAEPHMU3aUMM  TEMNOTEXHUYECKOro
o6opynoBaHUs 0GHLEKTOB U COOPYXKEHUI TEMINO3IHEPTETUKN.

CnocobeH MpuMMEHsITb  COBPEMEHHble  MeTodbl  MCCIefoBaHus;
paccuuTbiBaTb TEMMNepaTypHble MONSi B MOTOKAX TEXHONOMMYECKMX
KMOKOCTEM M rasoB, B 3rieMeHTax KOHCTPYKUUM TEnnoBbIX WU
TEMNMOTEXHOMOIMYECKUX  YCTAHOBOK;, paccyuTbiBaTb MepefaBaemMble
TENSIOBble  MOTOKM € UEnbld  WHTEHCUMdUKaUMM  NpPOLLECcCOB
TennomaccoobmeHa, obecneyeHns HopManbHOro  TeMMepaTypHOro
pexuma paboTbl 3nemMeHToB 0OOpyAOBaHWS U MUHUMU3ALMU MOTepb
TENNoThbl.

V]CI'IOJ'Ib3yeT OCHOBHbIE MEeTOONKN pac4yeToB npoueccos
TennomacconepeHoca B aneMeHTax TennoTexHn4Yeckoro n
TEenJI0TEXHOI0MM4YECKOro O60py,D,OBaHI/I$|;MeTOﬂ,I/IKVI MCMbITaHUN

TexHonoruyeckoro obopyaoBaHUA B COOTBETCTBUM C MpodunneMpaboThl;
npeacTaBnsieT pesynbTaTbl HayYHbIX WCCedoBaHWA B BWAE OTYETOB,
pedhepaTtoB, Hay4YHbIXNYBNUKaLMA U Ha NYGNNYHBIX OBCYXKAEHUSIX.

Bonpochl ans yCTHOIo
cobecepoBaHus. [NpakTuko-
OpPVEHTUPOBaHHOE 3aaHne




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnn4HoO)

O6yuvatowmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX  TENMoU3NYEeCKMX  3aKOHOB,

CcBOOGOAHO OpMEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TepMMHaX W onpeaeneHunsx
npy OTBETE; YCBOWM OCHOBHYIO W 3HAKOM C
OOMNOSTHUTENBHOM  NNTEPATYpoOn;  MOXeT
0B6bACHUTL B3aMMOCBS3b OCHOBHbIX
Tennoguanyecknx 3aKOHOB " nx
3HavyeHne ans nocnegytouien
npodeccroHanbHowm AesaTenbHOCTH;
NposiBNsieT TBOPYECKME CMOCOBHOCTM U
LWMPOKYIO 3pyauLUMI0O B UCMONb30BaHMU
y4yebHoro matepuana.

OO6yuvatomiics
NoHnmaHue

OeMOHCTpupyeT
ycnoesus  3agauu,
HaBblkamMy €ero aHanu3a, Bblbopa
dopmyn ans ee peLueHus,
pasmepHocTen U3MYECKUX BeNUYMH. YMmeeT
NPUMEHsATb  MaTemaTMdeckuin annapaTt Ans
peanu3auMu nnaHa pelleHus 3ajavv U, ecriu
3T0 HeobxoaMMO, MOXeT MpeacTaBuTb ero
rpacudeckn. [Monyumn npaBwsbHbIA OTBET MU
MOXET ero MHTepnpeTnpoBaTh.

npaeunbHoe
BrageHue
HY)KHbIX
3HaHVe

4 (xopoLuo)

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN
YypOBEHb 3HaHWI OCHOBHbIX
Tennopnanyeckmx 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpegeneHnsx; ycBoun OCHOBHY!0
nuTepatypy; [OOMycKaeT He3HauYuTernbHble
MOrpeLlHoOCT npu OTBeTax Ha BOMNPOCHI

OOGyuvatolminca  OeMOHCTpUpyeT [ocTaTtouHoe
noHMMaHWe  ycnoBusi  3ajadn,  BriageHue
HaBblkamMy ero aHanusa, Bblbopa copmyn Ans
ee peLueHus, 3HaHue pasmepHocTewn
duanyeckunx BENUYNH. OonyckaeT
He3HauuTernbHble MOrpeLIHoCTU npu
NpMMEHeHUM MaTemaTu4eckoro annapaTta Ans

9K3aMeHaLVOHHOTO buneta n | peanusauum nnaHa peweHus 3agaum Monyunn
OOMONHNUTENbHbIE BOMPOChHI | NPaBWITbHbIN OTBeT, HO UcnblTbiBaET
npenogasaTensi. 3aTpyaHEHWS C ero MHTepnpeTaumen.
O6yuvatowmiica nokasbliBaeT 3HaHWS
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeET cchopmynupoaTth | ObyyaloWNnCs BHUKAET B CMbICT  YCIOBUSI
dumanyeckue 3aKOHBb, NOHATUSA n | 3agayun, NOHMMaeT MfaH ee peLleHusi, OHakKo,
onpegeneHnsi, HO Mpu 9TOM, [JOMyckasl | He MOXEeT B TMOMHOM Mepe C MOMOLLbO
3 (ynoeneTtBopuTenbsHo) | 6onbLioe KONMMYECTBO | MaTeEMaTUYECKOrO annapata peanv3oBaTb ee
HemnpuHUMNManbHbIX OWWOOK; 3HakoM C | peweHne. 3HaeT pasMepHOCTU  HU3NYECKUX
OCHOBHOW nuTepaTtypow; OOnycKaeT | BEMMYMH, MOXET CAenaTb PUCYHOK UMK CXemy,
CyLLeCTBEHHblIE OLWMOKM B OTBETE Ha | MOSCHSIOLLYI0 peLleHne 3agaqun.

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTternA.

2
(HeyooBneTBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
rMoMoLL aK3ameHaTopa. HesHaHne
3HAQUUTENbHOM  YacTM  MpPUHUMNUANbHO
BaXKHbIX 3NeMeHToB ONCLUUMINHBI.
Obyvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHMSI AUCLMMNINHBLI, HE MOXEeT
copmynupoBaTtb OCHOBHbIE
Tennogpusnyeckne 3aKOHbI; Mroxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHnsix; Nioxo 3HakoM C OCHOBHOW
nuTepaTypou; ponyckaeT Mpu OTBETe Ha
9K3aMeHe CyLleCcTBEeHHble OWNBKkN U He

MOXeT YCTpPaHUTb nx naxe non
pykoBOACTBOM npenogaBaTternd.
MonbiTka cnMcbiBaHMS, MCnoJs1b30BaHUA

HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKAa3KOW  Apyroro
YyenoBseka.

O6yyvalommnca He MOXeT npoaHanuM3npoBaTb
yCcrnoBue 3afjayu, HaMeTWTb MMaH ee peLUeHus,
BblOpaTh hopMynbl U NMOXO OpPUEHTUPYeTCS B
dmanyecknx BENMYMHaXx, He Bnageet
maTtematnyeckum annapatom. [NpeacTtaBneHve
YyxoW paboTbl, 0TKa3 OT BbINOMHEHWS 3a4aHns

OO6yuvatomiica paert B Lenom
Ka4yeCTBEHHbI OTBET, OCHOBaHHbIA Ha
3agava peLleHa BEPHO. Bo3moXHbl
3auTeHo BCEX NCTOYHMKAX UHdopMaLmn.
HeGonbLUME NOrPELLHOCTM.
MpucyTtctBylOT Hebonblwne npobensl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNOKN.
O6yvarwminca He WMMeeT [OCTaTO4YHOro
He 3auTeHo YPOBHSI 3HaHWIA, NNOXO OpUeHTMpyeTcs B | 3agada He peLleHa. 3HaunTenbHble
OCHOBHbIX MOHATUSX W  OMpPeAeneHunsx | MorpeLHocTn B pacyeTax.
AVCUMMIWHBI;  JonyckaeT npu  OTBeTe




| CYLLLECTBEHHbIE OLUNOKM.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA UMNU UHbIE MaTepuarnbl, Heo6xoAnMbIe ANA OLeHKU 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) onbiTa AEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n | dopMynNUpoBKN BONPOCOB
Kypc 3

1 YpaBHEHUE OBMXKEHUS.

2 YpaBHeHue aHepruu.

3 PerynsipHbI pexuvm npoLeccoB TeNNonpoBOAHOCTM

4 HecTaumoHapHble npouecchl TENMONPOBOAHOCTM B NIOCKON NnacTtuHe. [paHuyHble ycrosust
TpeTbero poaa.

5 TennonpoBoOHOCTb B CTEPXHE MOCTOSTHHOIO MOMNEpPEeYHOro Ce4eHUs.

6 WuTeHcudmkaumsa Tennonepenayn. Nepegava TennoTtbl Yepes pedpucCTyio CTEHKY.

7 lMepenada TennoTbl Yepes LWapoBY CTEHKY. ['paHMYHbIEe YCNOBUA MepBOro U TpeTbero poaa

8 Kputnyeckuin gnameTp UMAMHAPUYECKOW CTEHKN N TENSOBOW M30NALMN.

9 Mepepaya TeNNOTHI YEpe3 LMMUHOPUYECKYHO CTEHKY. [ paHMYHbIE YCNOBUSA NEPBOIo 1 TPETLErO poAa.

10 Mepenaya TennoThI Yepes NITOCKY CTEHKY. ['paHNYHbIE YCIOBMS MEPBOrO U TPETLEro poaa.

11 YcnoBusi 0QHO3HAYHOCTU ANS NPOLIECCOB TEMNONpPOBOAHOCTH.

12 OnddepeHunansHoe ypaBHeHWe TENIONPOBOAHOCTH.

13 YcnoBust 04HO3HAYHOCTU MPU KOHBEKTUBHOM TEMIO00MEHE.

14 Teopus nogobus: BeIBOA KpUTepmes nogobus.

15 OcHoBHble kpuTepMa nogobus. Nx dmnsmyecknin cmbich.

16 MpogonbHOe OMbIBaHWE NOCKOW NOBEPXHOCTU. YCNOBUS NPUMMNaHUS.

17 MapoanHaMmnyecknin NorpaHnYHbIA COW.

18 o o o
TennoBow NorpaHUYHbLIA CIOW.

19 TypOyneHTHbIN NepeHoC TENNOThI U KONMYECTBA ABUKEHUS

20 Cuctema ypaBHEHUIN NaMUHAPHOIO MNOrPaHUYHOrO Cros.

21 Cuctema ypaBHEHWU NAaMUHAPHOIO MNOrPaHUYHOrO Cros.

22 Cuctema ypaBHeHUn TypOyneHTHOro NorpaHMYHoOro Crosi.

23 Cuctema ypaBHeHUn TypOyneHTHOro NorpaHnYHoOro Crosi.

24 Tennootgaya npu NamMMHapHOM MOrPaHUYHOM Crloe.

25 TennooTtgaya npu TypOyNneHTHOM NOrpaHUYHOM Crioe.

26 OCHOBHbIE peXUMbI TeYeHNs B Tpybax.

27 TennooTgaya npy NaMmMHAPHOM TEYEHUM XKUOKOCTN B Tpybax u KaHanax.

28 TennooTtgaya npu TYpOYNEeHTHOM pPeXnmMe TeYEHMUS XKUOKOCTH

29 TennooTtgaya B U30THYThIX U LLEPOXOBATLIX TPyHax.

30 .
Tennootgaya npu BbIHYXAEHHOM NONepeYHOM OMbIBaHUM OOUHOYHON TPYObI.

31 TennooTgaya Npw BbIHY>XOEHHOM NONepe4yHoM OMblBaHMM OOUHOYHON TPYyObI.

32 TennooTtgaya npu Nonepe4yHoM OMbIBaHUM KOPUAOPHOIO MyuyKa.

33 TennooTtgava npu cBOOOAHOM ABVXEHUM KUOKOCTW.

34 PexxvmMbl npn KUNEHNN XNOKOCTM B 6oNbLIOM 0ObEME.

35 O6o6buwatouLee ypaBHeHme CTioWwMHA NPy KUNEHUN B BOMNbLLOM 06bEME.

36 PexxuMbl Te4eHnsa BOCXoAsLEero AByxda3Horo notoka n Tensnootaada B HUX.

37 O6ob6LwatoLee ypaBHeHne CtepmaHa npu KnneHum B Tpybax.

38 Pexumebl TEe4YeHMSA NPK rPaBUTaLIMOHHO CTEKatoLLEM OBYyx(a3HOM MOTOKE B BEPTUKANbHbIX Tpybax n
TennooTaaya B HEM.

39 Tepmuyeckne conpoTUBIEHNS NPU KOHOEHCALMW YNCTOro napa.

40 Tepmunyeckoe conpoTMBIieHWEe KOHAEHCATHOW NNEHKN

41 3akoH lNMnaHka.

42 3akoH BuHa.

43 3akoH CtedaHa-bonbumaHa.

44 3akoH Kupxroda.

45 3akoH JlambepTa.




46 JlyuncTein TennoobmeH mexay TBepabiMu Tenamm.

47 JlyuncTein TennoobmeH Mexay Ternamu ¢ NpYMEHEHWEM 3KPaHOB.

48 JlyyeuncnyckaHue rasos.

49 Tenno- n maccoobMeH B OBYXKOMIMOHEHTHbIX cpeaax. OCHOBHbIE MOHSATUS 1 3aKOHbI.

50 KoadhmumneHT TEeNNonpoBOAHOCTU ra3oB, XXUOKOCTEN, METANOB U CTPOUTESNbHbBIX MaTtepuanos.

51 Onddy3noHHBIN NorpaHnYHBIN cno. AHanorns npoueccos TennoobmeHa n maccoobmeHa.

52 TennooTtgayva npy cBOOOAHOM ABUXKEHUN XUOKOCTMU.

53 |Tennootaaya npu Nonepe4yHoOM OMbIBaHUK My4KOB TPYOG.

54 TennooTtgada npu Nonepe4yHoM OMbIBaHWUM OOUHOYHON TPYyObI.

55 TennooTtgava Npu BbIHY>XOEHHOM Te4YEeHUN XNOKOCTU B LLEepOX0oBaTbIX pr6ax.

56 TennooTtaaya nNpu BbIHY>OAEHHOM TEYEHUW XUAKOCTW B U3OTHYTLIX TpyGax.

57 TennooTgaya nNpy BbIHY>XAEHHOM TEYEHUN XUOKOCTU B TPyDax B yCNOBUSIX NTaMUHAPHOTO pexuma.

TennooTAaya npu BbIHY>XAEHHOM NPOAONIEHOM OMbIBaHWW NIIOCKOW NMOBEPXHOCTU NPpU TYpOYNEHTHOM

58
NorpaHN4yHoOM crioe.

59 TennooTtgaya Npu BbIHYXAEHHOM MPOAOSIbHOM OMbIBaHMM NIIOCKON MOBEPXHOCTU NPY NaMUHAPHOM
NnorpaHNU4yHOM Crioe.

60 TennooTtgaya npu BbIHYXXAEHHOM MPOAONbHOM OMbIBaHMMW NIIOCKON MOBEPXHOCTU NPV NaMUHAPHOM
NorpaHN4YHOM Croe.

61 BbiBOO OCHOBHLIX KpUTEPMEB NOLOOMS.

62 Ycnosusa nogobusa dumandeckmx npoueccos. Cneactens U3 ycrnosuii nogobus.

63 YpaBHeHUe CrmoLwHOCTH.

5.2.2 TunoBble TeCTOBbIE 3aaHus
He npegycmoTtpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3a4a4u, Keuchbl)

1 BbluMcnutbs NMOTHOCTH TEMMOBOrO MOTOKA Yepe3 MMOCKYld OAHOPOAHYK CTEHKY, €CnU CTeHKa
BbINOSIHEHA M3 CTanu

A=40 BT/(m+0C), TonwuHa cteHkn 6=50 MM, TemnepaTypbl

CTEHKM nogaepxuBaroTcs noctosiHHbiMK t1 =100 0C, t2=90 0C

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

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

2 OnpegenuTe pas3HOCTb TemnepaTyp Ha MOBEPXHOCTAX npobkoBon cTeHkn A=0,07 Bt/(m:0C),
TonwmHon 6=50 MM Npu NAOTHOCTU

TENMoBOro notoka Yepes Hee q =70B1/m2

At =q+d /A =700,05/0,07=50°C

5.3 MeTtoguyeckue matepuarnsli, onpegensilolme npoueaypbl oleHUBaHUS 3HAaHUN, YMEeHUW, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuyatroLierocsi K (poMeXXyTouHOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmm4eckomn
3a40/MKEeHHOCTH

[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMm pernaMmeHTMpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTalmm obyyaoLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOW aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TECTUPOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcCUUnInHe

Bpemsi Ha NoAroToBKy K 3a4eTy W 3k3ameHy 45 MWH, B 3TO BPEMSI BXOAWUT MOATOTOBKA OTBETa Ha TeopeTuYeckue
BOMPOCHI U peLLeHne NPaKTUYeCKO-OPUEHTUPOBAHHOIO 3a4aHus.
B TeueHue [BYX CEMECTPOB BbLIMOMHAOTCA ABE KOHTPOSbHbIE PaboThl.

6. YHEBHO-METOANMYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbcTBO | Moo nsnaHus | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa




B.A. Cycnos

TennomaccoobmeH [TekcT].
Y.2.: yyebHOe nocobune

M-Bo obpasoBaHus 1
Haykn P®, BLUT3

http://www.nizrp.nar
od.ru/metod/kpte/20.

CA6MyNTA, - Cr6.: 2007 I paf
BWTS CMerynTa

6.1.2 flononHutenbHasa y4yebHasa nutepartypa

B.A. Cycrios lMporpamMma M KOHTPOSbHbIE M-80 0BPa30BaHMS 1 http://www.nizrp.nar
3agaHns no Kypcy Hayku PO, CMI6ITYPT. — 2013 od.ru/metod/kpte/1.p
«TennomaccoobmeHn» [TekcT CH6. CAGFTYPN df
] .

B.H. Benoycos [n gp.] | TennomaccoobmeH [TekcT]: M-80 0BPa30BaHMS 1 http://www.nizrp.nar
y4yebHO-MeToanYeCKOe Hayku PO, CM6MTYPT. — 2014 od.ru/metod/kpte/11.
nocobve pAna BbINONHEHUS CH6.: CM6rTYPN pdf
nabopaTtopHbIx paboT "

B.A. Cycrnios TennomaccoobmeH [TekcT]: M-Bo o6pasoBaHus n http://www.nizrp.nar
y4yebHoe nocobue Hayku P®, CMNGITYPM. — 2008 od.ru/teplomassoob

Cne.: CA6IrTYPN men.htm

B.A. Cycros TennomaccoobmeH [TekcT]. M-Bo 0GpasoBaHus u http://www.nizrp.nar

Y.1.: yuebHoe nocobue Haykn P®, BLUTO 2016 od.ru/metod/kpte/19.

CnerynTa. — Crie.:
BLUT3 CM6rYNTL

pdf

6.2 MNepeyeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX 1 UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 NepevyeHb NULEH3UOHHOIo 1 CBOOOAHO pacnpoOCTPaHAeMOro NporpamMmMHOro obecne4vyeHus

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HLO6XOAMMON ANA OCYLLEeCTBNEHUA 06pa3oBaTeNnbHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekynoHHasa ¥ A pyA H P A
ayautopus

YyebHasa ayguTtopusi

CI'IeLI,VIaﬂVI3MpOBaHHaF| mebenb, gocka

A-205

J'Ia6opaTopr|e YCTaHOBKM A5A nccnenosaHua npoueccos TennoobMeHa B XXMAKOCTAX U rasax

A-207

JlabopaTopHble  yCTaHOBKM

Ona  ucnbiTaHuA

Pa3nnYHbIX

KOHCTPYKLMI

TennoobMeHHbIX

annapaToB, nabopaTopHas yctaHoBka TennocHabxeHne ¢ MIMCO, nabopaTopHbi CTeHZ Mo
nccrnegoBaHMo TEPMOSUHAMUYECKUX NMPOLLECCOB




