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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 MPEeBPAaLLEHNsIX 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 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek. Mp.
(vachkl) | (4acbl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgen 1. TennonpoBOogHOCTb

Tema 1. TemnepaTypHoe none. TemnepaTypHbIn
rpagueHT. TennoBor NoTok. 3akoH Pypbe. KoadhduumeHt
TennonpoBogHocTh.  [duddepeHunansHoe  ypaBHEHWE
TEeNonpoBOoAHOCTM.  YCNOBUSA  OQHO3HAYHOCTW  AnNs
MpoLEeCcCoB TENNONPOBOOHOCTMU.

Tema 2. Tllepegaya TennoTbl Yepe3  NIOCKYHO,
UUINMHOPUYECKYIO N LLAPOBYID CTEHKM NPWU CTaLMOHapHOM
pexumve.  KpuTuyeckun  gnameTp  LUNMHOPUYECKOWN
CTEHKM. Mytn WHTEHCcUMKaLmm Tennonepeaayn.
TennonpoBO4HOCTb B CTEepXxHe NMOCTOSIHHOTO
nonepeyHoro ceyeHus. Tennonepegaya yepes
pebpUCTYIO CTEHKY.

JlTabopaTopHas paboTta Ne1. Onpepenexune
KoadhpumumeHTa TennonpoBOAHOCTH M30MALMOHHbIX
MaTepuanoB METOAOM MACTUHbI

Tema 3. HecTtauunoHapHas TEnnonpoBOAHOCTb.
PerynsapHbin pexum.

Paspen 2. KoHBekums

Tema 4. OCHOBHbIE MOMOXEHUSA YYEHUSI O KOHBEKTUBHOM
TennoobmMeHe. OCHOBHbIe MOHSATUS U ONpeAeneHus.
dusnyeckme cBomncTBa Xmakoctu. [dudpdepeHumnanbHbie
ypaBHeHNA KOHBEKTMBHOIO TennoobmeHa.
MapoanHaMmn4eckMn 1 TENSIOBOWM MOrPaHUYHbIE  CIIOW.
TypOyneHTHbIN  nNepeHoc  TennoTbl W Konu4yecTsa
OBUXEHMS.

JlabopaTopHas paboTa Ne2. Onpepgenexune
koacbdmumeHTa TennooTaadn npu CcBOOOOHOM ABUXEHMU
OT CTEHKM BEpPTUKAmNbHON TpyObl K BO34YXY

Tema 5. Tlogobue wn wmopgenupoBaHMe NpPOLECCOB
KOHBEKTMBHOro  TennoobmeHa. O6wue  nonoxeHus.
MpuBegeHne martemaTmyeckon GOPMYMNMPOBKU KpaeBon
3a0ayum K 3anucu B Ge3pasMepHblX  MEPEMEHHbIX.
BbespasmepHble nepemMeHHble U ypaBHEHWs noJobus.
YcnoBusi nogobusi dmsmdecknx npoueccoB. Cneacrteust
n3 ycrnoBwui nopo6us. MeTton pa3MepHOCTEN.
MopgenupoBaHue npoLeccos KOHBEKTMBHOIO
TennoobmeHa.
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Tema 6. TennooTtgaya npu BbIHYXXOEHHOM MPOAOSIbHOM
OMbIBaHMM  MSIOCKOM  MOBEPXHOCTM. WHTerpanbeHble
YpaBHEHWs1 MOrpaHW4HOro crnos. TennmooTd4aya npu
naMmvHapHOM norpaHnyHoM crioe. [lepexod namuMHapHOro

TeueHus B  TypGyneHTHoe. TennooTtnaya npu
TypbyneHTHOM MorpaHM4yHOM crioe.
JTabopaTopHas paboTta Ne3. Onpepnenexne

koadpduLMeHTa TennooTaayn npu cso6oaHOM ABUXKEHUU
OT CTEHKM rOpU3oHTanbHON Tpy6bl K BO3OYXY

Tema 7. Tennootgada npwu BblHY)XAEHHOM TeYeHuu
xugkoctm B Tpybax. OcoBeHHOCTM  OBMXKEHMS U
TennoobmMeHa B Tpybax. WHTerpanbHoe ypaBHeHue
TennooTgaun Ans crtabunusmpoBaHHOrO Tennoobmera.
Tennootgavya npu TEYEHUWM XUOKOCTM B Magkux Tpybax
Kpyrnoro nonepeyHoro cevyeHud. Tennootgada npwu
TEUEHUN >XUOKOCTM B Tpybax HEKPYrroro nornepeyHoro
CeYeHus, B U3OTHYTbIX U LUepOoxoBaTbiX Tpybax.

Tema 8. TennooTgaya nMpu MNOMEPEYHOM OMbIBAHUM

OAMHOYHOM Kpyrnon  TpyObl. Tennootgava npu
nonepeyHoOM OMbIBaHWUM NMy4KoB TPYO.
JTabopaTopHas paboTta Ne4, OnpepneneHne

koadbduumMeHTa  TennootgauM U TMOPABAMYECKOrO
COMPOTUBNEHUS MPWU BbIHYXXOEHHOM [BMXEHUM BO3AyXa
BHYTPY TPYObI

Tema 9. TennooTgaya npu CBOBOAHOM  OBMXEHUU
xungkoctn. OCHOBHbIe MoONoOXeHus. Tennootgada npu
CBOOOOHOM ABWMXEHUM XWOKOCTM B OonblIOM obObeme.
TennooOMeH npu cBOOOOHOM ABMXKEHUM >XUAOKOCTU B
orpaHM4YeHHOM MPOCTPaHCTBeE.

JlabopaTopHas paboTta Ne5. Onpepnenexne
koachduumeHTa N3ny4deHns TBEPAOro Tena
KanopumeTpu4ecKkmm

Tema 10. Tenno- n maccoobmeH B OBYXKOMMOHEHTHbIX
cpepax. OcHoBHbIe MOHATUSA " 3aKOHb.
OudpepeHumnansHbie ypaBHeHuNA Tenno- "
maccoobmeHa. Tenno- n maccootgada. dnddy3voHHbIN
MorpaHnYHbIA Cron. AHamorys npoueccoB TennoobmeHa
1 maccoobmeHa.

Pasgen 3. TennooGmeH npu KuneHuu

Tema 11. TennoobmMeH Mpu KUMNEHUM OAHOKOMMOHEHTHbIX
Xungkoctm Gonbwom obbeme. MexaHuM3M npouecca
TennoobmMeHa nNpu MNy3bIpbKOBOM  KUMEHUWN XXUAKOCTMW.
CTpyKkTypa noToka npu My3blpbKOBOM KUMEHUU XKUOKOCTU
B  HeorpaHuyeHHom obbeme. TennooTtgaya  npwu
ny3bIPbKOBOM KUNeHum KNOKOCTU B YCroBUSX
CcBOOOHOIO ABMXKEHUSA.

0,25 0,8 14
0,25 0,5 14
0,25 0,8 14
025 | 0,25 0,8 14
025 | 0,25 14
0,5 0,5 14




Tema 12. TennoobmeH MpuM KUANEHUN >KUOKOCTU B
yCnoBuax HanpaBneHHoro TeyeHus. CtpykTypa
OByxda3HOro noToka W  TennoobmMeH nNpu  KUMEHU
XMOKOCTW  BHYTPU Tpyd npu BOCXoAddWEeM TevyeHuu
notoka. CTpykTypa AByxcasHoOro notoka u TennoobmeH
NPy KUNEHW XUOKOCTU BHYTPWU TPYO Mpu rpaBUTALUOHHOM
TedyeHun noToka. Kpuancel KuneHus.

Tema 13. TennoobmeH Npu KOHAEHCAUMM YMCTOro napa.
OcHoBHble nonoXxeHusi. TennoobMeH npu MNIIEHOYHON
KoHOeHcauun HenoABWXKHOIo napa.

0,5

0,5

14

Pasnen 4. TennoBoe nsny4veHue.

0,5

10

Tema 14. OcHoOBHble nOMOXeHUs. Buabl nAyy4ncTbix
NoTokoB. Bektop  um3nyveHus. 3akoHbl  TEnnoBOro
N3nNyYeHuns.

Tema 15. TennoobmeH wu3nyyYeHMeMm Mexay TBepObiMU
Tenamn. TennoobmeH w3nyyeHMeM B cucTemMe Ten C
nrnockonapannensHbIMy NMOBEPXHOCTAMM.
ManyyatenbHasd cnocobHocTb TBepAbix Ten. TennoobmeH
N3nyd4eHnem Mexgy TenoM Uu  ero  OBOMOoYKOW.
TennoobmeH wusnyyeHnem Mexgy AByMs  Tenamu,
MPOU3BONIBHO  PAacnofiokeHHbIMM B MPOCTPaHCTBeE.
Yrnosble KOAMPULNEHTbI N3MNyYEHUS.

0,5

0,5

14

Tema 16. TennoobMeH B MOrMoOWAOWMX U U3MYyYaOLLNX
cpegax. OcoBeHHOCTM WM3MyYeHUs TrasoB W MapoB.
Jlyumctboin  TennoobmeH Mexagy ra3oBoM cpefjon u
o6onoykon. CnoXHbIN TEMNNOOOMEH.

0,5

0,5

14

Pasgen 5. TennoobMeHHbIe annaparhl

0,75

14

Tema 17. Knaccudpumkauma TennoobmeHHbIX annapaTos.
Tennoson pac4yet TennoobMeHHbIX annapaTos.
OCHOBHbIE MONOXEHUSA U ypaBHEHUS TENIOBOro pacyeta.
CpeaHaa  pasHOCTb  Temnepatyp W MeTodbl  ee
BbluncneHnss.  Metogbpl  onpegeneHus  Temnepartyp
NMOBEPXHOCTU TEMNOoOOMeHa.

Tema 18. 'maopomexaHW4eckMn pacdeT TenrooOMEHHbIX
annapaTos. 3apgaumn pac4yeTa. Mmapaenuyeckne
COMPOTUBNEHMS 3NEMEHTOB TennoobMeHHOro annapara.
PacyeT MowHOCTK, HeoOxoouMmon AOnsi nepemMeLleHuns
KUOKOCTW.

10

Utoro B cemecTpe (Ha kypce ans 3A0)

2,5

2,75

14

KoHcynbTaumm 1 npoMexytovHas attectaums (OKk3ameH,
3auer)

12

14 4

245

2,75

10,25

Bcero koHTakTHasa pa6orta u CP no gucuunnuHe

32,75

255,25




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ONMTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB

5.1 NokasaTenu oueHnBaHUA

OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

OrlK-3

[eMOoHCTpupyeT 3HaHMS 3aKOHOB U OCHOBHLIX (OU3NKO-MaTeMaTUyYeCcKnxX moperen
MEXaHU3MOB MepeHoca TENMOTbl U MacCbl MPUMEHUTENBHO K TEMNNOTEXHUYECKUM U
TENNOTEXHOMOMMYECKMM  YCTAHOBKAM WU cucTeMaMm; npobrnem pekoHCTPYKUMM W

mMoaepHuzaumnm - TenyioTeXHn4eCcKoro O60pyﬂ,OBaHI/IF| 00BbEKTOB MU coopy>|<eHV||7|
TeNnNO3HEPreTukn.

CnocobeH NPUMEHATb COBpPEeMeHHble MeTOodbl UccnegoBaHUd; paccyYUTbiBaTb
TeMnepartypHblie nongd B MNOTOKax TEXHOMOIMMYEeCKNX XWOKocTem W ras3oB, B
anemMeHTax KOHCTPYKUMNKN TennoBbIX n TEenNOTEXHOJI0MTNMYECKUX YCTaHOBOK;
paccyuTbiBatb nNepeanaBaemMble TenfoBble TMNOTOKM C  LeENblo I/IHTeHCVI(bVIKaLI,VIVI
npoteccos TennomaccoobmeHa, obecneyeHus HOpMalnbHOINo  TemMmnepatypHoro

pexvMa paboTbl ar1eMeHTOB 060pyA0BaHMS 1 MUHUMU3ALUN NOTEPb TEMMOTHI.
Mcnonb3yeT OCHOBHbleE METOAMKM pacyeToB MpOLIECCOB TeEMnomacconepeHoca B
afeMeHTax TemnnoTEXHUYECKOTO U TEMMOTEXHONOMMYECKOro 0bopya0BaHNsA;METOANKN
UCMbITaHUIA TEXHONOorM4Yeckoro obopyaoBaHUs B COOTBETCTBUM C npochunempaboTs;
npeacTaBnseT pesynbTaTbl HayYHbIX WCCNEAOBaHUM B BMAE OTYETOB, pecbeparos,
Hay4HbIXNYOnMKaunn 1 Ha NyGnMYHbIX 06CYyXOEHUAX.

5.2 Cuctema u Kputepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX  Tennoguandeckux  3akoHoB, | Obyyatowuincs

NOHNMaHWne

AEeMOHCTpUpyeT
3apauu,

npaeunbHoe
BrageHue

cBOOOAHO OpMEHTMPYETCS B OCHOBHbIX
MOHATUAX, TEepMMHAX W onpeaeneHunsx
npy OTBETE; YCBOWI OCHOBHYIO W 3HAKOM C
OOMNOSTHUTENBbHOW  NNTEPATYpoOn;  MOXeT
06BbACHUTL B3aMMOCBS3b OCHOBHbIX
Tennogunanyecknx 3aKOHOB " nx
3Ha4yeHne ans nocriegyroien
npogeccnoHansHom JeAaTenbHOCTY;
NnposiBNAeT TBOpPYECKME CMOCOBHOCTM U
LWIMPOKYID 3pyaAuLMI0O B UCMONb30BaHMU
y4yebHoro matepuana.

ycnosus
HaBblkamMy ero adanusa, Bblbopa
dopmyn ans ee peLueHus,
pasmepHoCcTen U3MYECKUX BENUYMH. YMmeeT
NPMMEHATbL  MatemaTudeckuin annapaTt Ans
peanusauuMmM nnaHa pelleHus 3agadnm u, ecnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacpuyeckn. lNony4mn npaBunbHbIA OTBET WU
MOXET ero MHTepnpeTupoBaThb.

HYXHbIX
3HaHune

4 (xopoLwuo)

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHUN OCHOBHBIX
Tennopnanyeckmnx 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHusix; ycBown OCHOBHY0
nnTepartypy; [OOMyCKaeT He3HauYUTernbHble
MOrpeLuHOCT npu OTBeTax Ha BONPOCHI

Obyuvalowmiics OEeMOHCTPUMpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCINOBUS  3ajayu, BrnageHue
HaBblkamy ero aHanusa, BblGopa cdopmyn ans

ee peLueHus, 3HaHue pasmepHocTewn
duanyeckunx BENUYNH. HonyckaeT
He3HaunTenbHble norpeLuHoCcTyn npwu

npuMeHeHnn matemMaTnyeckoro annaparta Aansa

3K3aMeHaLVOHHOTo buneta n | peanusaumm nnaHa peweHus 3agayu Monyuun
OOMONHNUTENbHbIE BOMPOChHI | NPaBWIbHbIN OTBeT, HO ucnblTbiBaET
npenoaasaTensi. 3aTpy4HEHWS C ero MHTeprnpeTaumen.
O6yuvatowwmiica nokasblBaeT 3HaHWSA
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeET cchopmynupoaTth | ObyyaloWNncss BHUKAET B CMbICTT  YCIOBUSI
dumanyeckue 3aKOHb, NOHATUSA n | 3agayun, NOHMMaeT MfaH ee peLleHusi, OHakKo,
onpegeneHnsi, HO Mpu STOM, [JOonyckasl | He MOXEeT B TMOMHOM Mepe C MNOMOLLbO
3 (ynoeneTtBopuTenbsHo) | 6onbLioe KONMYEeCTBO | MaTemMaTU4eckoro annaparta peanu3oBaTb ee
HeMnpuHUMNManbHbIX OWWOOK; 3HakoM C | pelieHne. 3HaeT pasMepHOCTU  HU3NYECKUX
OCHOBHOW nuTepaTtypow; [AOMNYyCKaeT | BENWYMH, MOXET cAenaTb PUCYHOK WUIU CXeMy,
CYLLEeCTBEHHblE OLWMOKM B OTBETE Ha | MOSICHSIOLWLYH peLleHne 3agaqun.

3K3aMeHe, HO MOXeT YCTpaHUTb WX non
pykoBOACTBOM npenogaBaTternA.

HecnocobHocTb OTBETUTL Ha BOMpocC 6e3

O6yyarowminca He MOXET NpoaHanM3npoBaTb




(HeyooBneTBOPUTENBHO)

MOMOLLI aK3ameHaTopa. HesHaHue
3HAQUUTENbHOM  YacTM  MPUHUMNUANbHO
BaXXHbIX 3NEMEHTOB OVCLUMUMNMNUHBI.
OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHMSI AUCLUMMINHBLI, HE MOXEeT
cchopmynupoBatb OCHOBHblE
Tennodgusnyeckne 3aKOHBbI; nnoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX W
onpeaerneHunsix; Noxo 3HakoM C OCHOBHOW
nuTepaTtypow; JonyckaeT npu OTBETE Ha
3K3aMeHe CyLIEeCTBEeHHble OLKNOKM U He

MOXeT YCTpPaHUTb nx naxe non
pykoBOACTBOM npenogaBaTternA.
MonbiTka  cnucbiBaHMS, MCnosib3oBaHUA

HepaspeLlUeHHbIX TEXHUYECKUX YCTPONCTB
UNnU NOMb30BaHWE MOACKA3KOW Apyroro
YyernoBeka.

ycrioBue 3afayu, HaMeTWUTb MfaH ee peLUeHus,
BblOpaTb (poOpMynbl U MIIOXO OPUEHTUPYETCS B
PU3NYECKUX BENUYMHAX, He Brnageet
mMaTtematuyeckum annapatom. [pepcTtaeneHve
Yy)xoi paboTbl, 0TKa3 OT BbINOMHEHWS 3aaHNs

OO6yuvatomiica paet B Lenom
Ka4yeCTBEHHbI OTBET, OCHOBaHHbLIA Ha
3apava peLleHa BEPHO. Bo3MOXHbl
3auTteHo BCEX WCTOYHMKAX UHdopMaLmn.
HebonbLUME NOrPELLHOCTM.
MpucyTcTBYOT Hebonblwmne npobenbl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNOKN.
O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHWIA, MIOXO OPUEHTMPYETCS B
3apava He peLueHa. 3HaunTenbHblE
He 3auyTteHo OCHOBHbIX MOHATUAX W  onpeaeneHnsx
) MorpeLHoCcTN B pacyeTax.
OVCUMNIUHBL,  JonyckaeT npu  oTBeTe

CYLLIECTBEHHbIE OLUNOKMN.

5.3 TunoBble KOHTPOSbHbLIe 3a4aHUA U/UNU UHbIe MaTepuanbl, UCMONb3yeMble AN OLEHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPONbHLIE BONPOCHI

Ne n/n

dopMynMpOBKM BOMPOCOB

Kypc 3

YpaBHEHUE OBMXEHUS.

YpaBHeHune aHepruu.

PerynsapHbiii pexxumM NpoL,eccoB TenonpoBoAHOCTM

TpeTbero poaa.

HeCTaLI,VIOHaprIe npouecchbl TenyonpoBogHOCTU B NAOCKOW NnacTuHe. I'paHMqule ycnosuA

TeI'IJ'IOI'IpOBOﬂ,HOCTb B CTep>XHe NOCTOAHHOIo nornepevyHoro cev4yeHus.

MHTeHCI/I(bI/IKaLI,I/IFI Tennonepeaayn. I'Iepep,aqa TEeNnnoTbl Yepes3 pe6p|/|CTy+o CTEHKY.

I'Iepe,qaqa TennoTbl Yepe3 WapOBYH CTEHKY. rpaHVNHbIe yCcrnosuA nepBoOro n TpeTbero poaa

Kpl/lTI/I‘-IeCKMVI anameTp LI,I/lJ'II/IH,El,pVI‘-IeCKOIZ CTEHKM 1 TEMMOBOMW M30MSLNN.

I'Iepenaqa TennoTbl Yepe3 UWNNMHOPUYECKYH CTEHKY. FpaHMqule ycrnosua nepBoro n TpeTbero poaa.

I'Iepep,aqa TeNNOTbl Yepe3 MNITIOCKYK0 CTEHKY. I'pan-lele ycnosuAa nepBoro n TpeTbero poaa.

YcnoBus 0gHO3HAYHOCTM ANs npoueccoB TenonpoBOoAHOCTH.

OudbdepeHumanbHoe ypaBHeHMe TENIONPOBOAHOCTU.

Ycnosus o4HO3HaYHOCTH Npn KOHBEKTUBHOM TennoobmeHe.

Teopus nogobus: BbIBOA KpuTEepmeEB noaobus.

OcHoBHble KpuTEpKsa Nogobus. Nx consnyecknin cmbicr.

MpoaonbHoe OMbIBaHWE NSIOCKOM MOBEPXHOCTU. YCROBUSA NPUMNaHus.

JdlalalnlaIn[Z]a|o|e|N|o|a]l & Jw|Nv]| =

MmapoanHamMmnyecknin NorpaHNYHbIN Crown.

18 TennoBow NorpaHnYHbIN CrOMN.

19 TypbyneHTHbIN NepeHoC TENSOTbI U KONNYECTBA ABUMXKXEHUSA
20 Cucrtema ypaBHEHWUI NAMUHAPHOIO MOrPaHMYHOrO Cros.

21 Cucrtema ypaBHEHWUI NAMUHAPHOIO MNOrPaHMYHOrO Cros.
22 Cucrtema ypaBHeHWU TypOynNeHTHOro NorpaHnYHoOro Criosi.
23 Cuctema ypaBHeHWU TypOyneHTHOro NorpaHnYHoOro Criosi.
24 TennooTtgada npy NaMmmMHapHOM NOrPaHUYHOM Croe.

25 Tennootgaya npu TypOyNneHTHOM NOrpaHMYHOM Crioe.




26 OCHOBHbIE peXrMbI TeYEHUS B Tpybax.

27 TennooTtgaya Npu NaMmMHapHOM TEYEHUU XUAKOCTU B Tpybax 1 kaHanax.

28 Tennootgaya npu TypOYNeHTHOM pPeXMME TeYEHMUS KUOKOCTU

29 TennooTtgaya B U30THYThIX U LLEPOXOBATLIX TPybax.

30 o
TennooTtgaya npu BbIHYXXAEHHOM NONEPEYHOM OMbIBaHUW OOUHOYHOMN TPYObI.

31 TennooTtgaya npu BbIHYXXAEHHOM NMONEPEYHOM OMbIBAHUM OOUHOYHOMN TPYObI.

32 TennooTtgaya npy nonepevyHoM OMbIBaHUN KOPUAOPHOTO My4yKa.

33 TennooTtgada npu cBOOOAHOM ABWXEHUU KUOKOCTW.

34 Pexxumbl Npy KUNEHUN XXMOKOCTM B 6ONbLIOM OOBEME.

35 O6o6LatLee ypaBHeHne CTHOWMHA NPY KUMEeHUK B B60MbLLOM OOBEME.

36 Pexxumbl Te4eHNs1 BOCXOAALLIETO ABYX(a3HOro NoToka 1 TennooTaaya B HUX.

37 O6o6bwatoLee ypaBHeHne CtepmaHa npu kuneHuu B Tpybax.

38 Pexumbl TEUYeHMsA NPK rPaBUTaLIMOHHO CTeKaloLLEeM OBYxa3HOM MOTOKE B BEPTUKASNbHbIX Tpybax u
TennooTaaya B HEM.

39 Tepmuyeckne conpoTUBIIEHNS NPU KOHOEHCALMU YMCTOro napa.

40 Tepmmnyeckoe coOnNpoOTMBIIEHNE KOHAEHCATHOW MINEHKN

41 3akoH NnaHka.

42 3akoH BuHa.

43 3akoH CtedaHa-bonbumaHa.

44 3akoH Kupxroda.

45 3akoH JNlambepTa.

46 Jlyunctein TennoobmeH mMexay TBepabiMu Tenamu.

47 JlyuncTtbin TennoobmeH mexay Tenamm ¢ NPUMEHEHNEM SKPaHOB.

48 JlyyeuncnyckaHme rasos.

49 Tenno- n maccoobMeH B ABYXKOMMNOHEHTHbIX cpeAax. OCHOBHbIE NMOHATUS U 3aKOHbI.

50 KoappmumneHT TennonpoBOAHOCTU ra3os, XXUOKOCTEN, METamNsOB 1 CTPOUTESNbHbBIX MaTepuaros.

51 Ondbdy3nMoHHbIA NOrpaHUYHLIN Crion. AHanorus NpoLeccoB TennoobmeHa n maccoobmeHa.

52 TennooTtgayva npy cBOOOAHOM ABUXKEHUN XKUOKOCTMU.

53 TennooTgaya npy NONePEYHOM OMbIBaHUKN MY4KOB TPYO.

54 TennooTtgaya npu NonepeyHoOM OMbIBAHUN OAMHOYHOW TPYOHI.

55 TennooTtgaya npu BbIHYXXAEHHOM TEYEHUM XXUOKOCTU B LLIEPOXOBATbIX Tpybax.

56 TennooTtgaya npu BbIHYXAEHHOM TEYEHWUU XXMOKOCTU B U3OTHYThIX Tpybax.

57 TennooTtgaya Npu BbIHYXAEHHOM TEYEHUU XMOKOCTM B TpyHax B yCrOBMSX TAMUHAPHOIO pexunmMa.

58 TennooTtgaya nNpu BbIHYXAEHHOM MPOAOSIbBHOM OMbIBAHWUM MITOCKON MOBEPXHOCTY NpU TypOyNeHTHOM
NnorpaHU4HOM Crioe.

59 TennooTtgaya Npu BbIHYXXAEHHOM NPOAONbHOM OMbIBaHMM NIOCKON MOBEPXHOCTU NPV TaMUHApPHOM
NorpaHU4HOM crioe.

60 TennooTtgaya Npu BbIHYXAEHHOM MPOAOSIbHOM OMbIBaHMM NIIOCKON MOBEPXHOCTM NPY NaMUHAPHOM
norpaHW4HoOM Crioe.

61 BbIiBOA OCHOBHBIX kKpUTEPUEB NOJO6NKS.

62 Ycnosusa nogobus dusmyeckux npoueccoB. CrieacTeus M3 ycrioBuii nogoous.

63 YpaBHEHUe CrnoLHOCTH.

5.3.2 TunoBble TecTOBbIe 3a4aHUsA

He npegycmoTpeHo

5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KEUCbI)

1 BblunMcnnte NAOTHOCTL TEMSIOBOro MOTOKA 4Yyepeld TMJIOCKYyK OOHOPOAHYH CTEeHKY, eClin CTeHKa
BbIMNOJIHEHA U3 CTanun

A=40 Bt/(m+0C), TonwmHa cteHkn 6=50 MM, Temnepatypbl
CTEHKM nogaepxmsatoTca noctosiHHbiMK t1 =100 0C, t2=90 0C
g=A({t1-1t2)/0 =

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

2 OnpepenuTb pasHOCTb Temnepatyp Ha MnoBepxHocTaX npobkoBon cTeHkn A=0,07 B1/(M+0C),
TonwmHon =50 MM nNpu NIOTHOCTU

TensoBoro noToka yepes Hee q =70B1/mM2
At =q+& /A = 70+0,05/0,07=50°C




5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs

5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a40MKEeHHOCTH
[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO

«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa

+

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bpemsi Ha NoAroToBKy K 3a4eTy WU 3k3ameHy 45 MWH, B 3TO BPEMSI BXOAWUT NOATOTOBKA OTBETa Ha TeopeTuyeckue
BOMPOCbHI U peLLleHne NPaKkTU4eCKO-OPUEHTUPOBAHHOO 3a4aHus.
B TeueHWe [BYX CEMECTPOB BbLIMOMHATCA ABE KOHTPOSbHbIE PaboThl.

6.1 YuebHasa nutepartypa

NHasa

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE ANCLUUNIIUHDI

ABTOp

3arnasve

MN3paTenbcTBO

| Non nspnaHus |

Ccblsika

6.1.1 OcHoBHas y4yeGHasa nuTepatypa

B.A. Cycrios

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

M-Bo obpasoBaHus 1
Haykn P®, BLUT3

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

CM6rYMTA. — CM6.: 2017 pdf
BWTS CMerymnTg
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
B.A. Cycrios TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHOe nocobune Hayku PO, BLUTS 2016 od.ru/metod/kpte/19.
cnerynta. — Crie.: pdf
BWTS CNerymnTg
B.H. Benoycoe [n gp.] | TennomaccoobmeH [TekcT]: http://www.nizrp.nar
yuyebHo-meToauyeckoe M-Bo obpasosatins u od.ru/metod/kpte/11.
Haykn P®, CIMor Typrl. — 2014
nocobue pgna BbIMNOSTHEHNS CH6.- CAGFTYPN pdf
nabopaTopHbIX paboT "
B.A. Cycnos lMporpamma M KOHTPOSbHbIE http://www.nizrp.nar
3agaHns no Kypcy Ha'\;llzsopfpgﬁl%?wsn” B 2013 od.ru/metod/kpte/1.p
]«Tennomaccoo6meH» [Tekct CH6. CAGFTYPN df
B.A. Cycrios TennomaccoobmeH [TekcT]: M-Bo obpasoBaHus 1 http://www.nizrp.nar
y4yebHoe nocobue Hayku P®, CMN6ITYPI. - 2008 od.ru/teplomassoob

ChMe6.: CNerTypPr

men.htm

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIb MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

6.3 MepeyeHb NMULEH3NOHHOIO U CBOGOAHO pacnpoCTpPaHAeMOoro NporpamMmmMHoro o6ecrneyeHus

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHne MaTepranbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gUCUUNIIMHe

AyauTopus

OcHalleHue

JlekunoHHas
ayguTopust

MynbTumeauiiHoe oGopyaoBaHuWe, cnelyanmaMpoBaHHas Meberb, gocka




YyebHas aygutopus

CneunanusupoBaHHasi Meberb, gocka

A-205

J'Ia6opaTopr|e YCTaHOBKU AnA nccnenosaHmaA npoueccos TennoobMeHa B XXMAKOCTAX U rasax

A-207

JlabopaTopHble YCTAHOBKM ANS  UCMbITAHUSI  Pa3NUYHbIX  KOHCTPYKUMIA  TEMNOOOMEHHbIX
annaparoB, nabopaTtopHas ycTaHoBka TenmnocHabxeHne ¢ MIICO, nabopaTopHbIi CTEHA MO
nccnefoBaHWio TEpMOAVHAMUYECKMX NPOLECCOB




