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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

Xvmns

M'moporasognHamuka (Mmppaenuka)
Matematuka (Teopusa BeposiTHOCTEN)
dusnka ons TennoaHepreTMKos
MHxxeHepHas rpaduka
TeopeTuyeckass MexaHuka

Okonorus

WHdopmaTnka

2 KOMMNMETEHUUU OBYYAIOLLEIOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-4: CnocobeH AeMOHCTpPMpOBaThb NPMMeHEeHNe OCHOBHbIX CMOCOGOB Nnosny4YeHus, npeobpasoBaHus,
TpaHcnopTa U UCMNOJIb3OBaHUSA TENNOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucteMax

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

YMeTb: NOHMMaTb OCHOBHbIE 3aKOHbI U CNOCO6bI nepeHoca TennoTbl N Macchbl.

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




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

Pasgen 1. TennonpoBOogHOCTb

Tema 1. TemnepaTypHoe none. TemnepaTypHbIn
rpagueHT. TennoBor NoTok. 3akoH Pypbe. KoadhduumeHt
TennonpoBogHocTh.  [duddepeHunansHoe  ypaBHEHWE
TEeNonpoBOoAHOCTM.  YCNOBUSA  OQHO3HAYHOCTW  AnNs 3 3 8
MpoLEeCcCoB TENNONPOBOOHOCTMU.

Tema 2. Tllepegaya TennoTbl Yepe3  NIOCKYHO,
UMNMHAPUYECKYHO U LLIAPOBYIO CTEHKM MPU CTauUOHapHOM
pexumve.  KpuTuyeckun  gnameTp  LUNMHOPUYECKOWN
CTEHKM. Mytn WHTEHCcUMKaLmm Tennonepeaayn. T
TennonpoBO4HOCTb B CTEepXxHe NMOCTOSIHHOTO ’
nonepeyHoro ceyeHus. Tennonepegaya yepes
pebPUCTYIO CTEHKY. 3 3 8
JlTabopaTopHas paboTta Ne1. Onpepenexune
KoadhpumumeHTa TennonpoBOAHOCTH M30MALMOHHbIX
MaTepuanoB METOAOM MACTUHbI

Tema 3. HecTtauunoHapHas TEnnonpoBOAHOCTb.

PerynsapHbin pexum.
4 3 7,75

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
JOBVDKEHUS. 3 3 8
JlabopaTopHas paboTa Ne2. Onpepgenexune
koacbdmumeHTa TennooTaadn npu CcBOOOOHOM ABUXEHMU
OT CTEHKM BEpPTUKAmNbHON TpyObl K BO34YXY

T

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 3 3 8
n3 ycrnoBwui nopo6us. MeTton pa3MepHOCTEN.
MopgenupoBaHue npoLeccos KOHBEKTMBHOIO
TennoobmeHa.




Tema 6. TennooTtgaya npu BbIHYXXOEHHOM MPOAOSIbHOM
OMbIBaHMM  MSIOCKOM  MOBEPXHOCTM. WHTerpanbeHble
YpaBHEHWs1 MOrpaHW4HOro crnos. TennmooTd4aya npu
naMmvHapHOM norpaHnyHoM crioe. [lepexod namuMHapHOro
TeYeHus B TypbyneHTHoe. TennooTtgava npu
TypOyneHTHOM NorpaHNYHOM crioe.

JTabopaTopHas paboTta Ne3. Onpepnenexne
KoadpchmumeHTa TennooTaauM npu cBOGOAHOM ABWXEHWUU
OT CTEHKW rOPU30HTaNbHON TPyObl K BO3QYyXY

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
nonepeyHoM OMbIBaHWUM My4KOB TPYO.

JTabopaTopHas paboTta Ne4, OnpepneneHne
koacbdmumeHTa  TenmooTdaydn M TMAPABMYECKOrO
COMPOTMBNEHUST NPU BbIHY>KAEHHOM [OBWXEHUWU BO34yxa
BHYTPY TPYObI

Tema 9. TennooTgaya npu CBOBOAHOM  OBMXEHUU
xungkoctn. OCHOBHbIe MoONoOXeHus. Tennootgada npu
CBOOOAHOM [OBMXEHUU XKMOKOCTU B OOnbLIOM 0oObeme.
TennooOMeH npu cBOOOOHOM ABMXKEHUM >XUAOKOCTU B
orpaHM4YeHHOM MPOCTPaHCTBeE.

JlabopaTopHas paboTta Ne5. Onpepnenexne
KoadpmumeHTa N3nyyeHns TBEPAOro Tena
KaropuMeTpUYEeCKNM

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.

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum 1 npoMmexytovHas atrectaums (3ayer)

34

17

17

75,75

0,25

Pasgen 3. TennooGmeH npu KuneHun

Tema 11. TennoobmMeH Mpu KUMNEHUM OAHOKOMMOHEHTHbIX
Xungkoctm  Gonbwom obbeme. MexaHuM3aM npouecca
TennoobMeHa npuv MNy3blPpbKOBOM  KUMEHUU  XUAKOCTU.
CTpyKkTypa noToka npu My3blpbKOBOM KUMEHUU >KUOKOCTU
B  HeorpaHuvyeHHoMm obbeme. TenmnooTtgava npu
ny3blpPbKOBOM KUnexHmn YKUOKOCTU B YCIOBUSIX
CcBODOOHOIO ABMXKEHUSA.




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.

Pasnen 4. TennoBoe nsny4veHue.

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.

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

Pasgen 5. TennoobMeHHbIe annaparhl

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.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

138,75

149,25




4 KYPCOBOE NMPOEKTUPOBAHUE
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

OrnK-4

Macchbl.

3aJaHHON METOAUKON.

VimeeT npencrtaBneHne 00 OCHOBHbIX 3aKOHax WM crnocobax nepeHoca TennoTbl U

CnocobeH NOHMMaTb OCHOBHbIE 3aKOHbI U CMOCOObI nepeHoca TensioTbl U MaccChbl.
D,eMOHCTpVIpyeT HaBblKM pacyeTa npoueccoB TennomaccoobmeHa B COOTBETCTBUU C

5.2 Cucrtema n Kputepum oLeHUBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopMnMpoBaHHOCTN KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnmn4yHO)

O6yuvatomiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX  TEennoU3NYecknx  3aKOHOB,

cBOOOAHO OpMEHTMPYETCS B  OCHOBHbIX
MOHATMAX, TepMUHaxX W OonpeaeneHnsx
npy OTBETE; YCBOWI OCHOBHYIO W 3HAKOM C
OOMOMHUTENLHOW  NUTepaTypon;  MOXeT
06BACHUTD B3aNMOCBS3b OCHOBHbIX
Tennoguanyecknx 3aKOHOB " nx
3Ha4yeHne ansg nocriegyoien
npogeccnoHansHom heaTenbHOCTY;
nposiBNsieT TBOPYECKMe CrnocobHOCTM U
LWMPOKYID 3pyauLMI0O B UCNONb30BaHMU
yyebHoro marepuana.

npaBunbHOE
BnageHue
HYXHbIX
3HaHVe

Ob6yuvatomncs
NoHMMaHune

AeMoHCTpupyeT
ycrnoBus  3agauu,
HaBblkamMy ero aHanu3a, Bblbopa
dopmyn ans ee peLueHus,
pasmepHoCcTeEn U3MYECKUX BENUYMH. YMmeeT
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanus3auuMu nnaHa pelleHus 3agjadm U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacpuyeckn. [llonyumn npaBunbHbIA OTBET WU
MOXeT ero UHTepnpeTupoBaTb.

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN

O6yuvarowmiics AOEeMOHCTPUPYET [OCTaTO4HOE

YPOBEHb 3HaHuIn OCHOBHbIX | MOHMMaHWe  yCroBusl  3adadu,  BrageHue
Tennognanyecknx 3aKOHOB, | HaBblkaMu ero aHanu3a, Bbibopa dopmyn ans
OpPUEHTUPYETCA B OCHOBHbIX MOHATMSX U | ee peLleHus, 3HaHVe pasmMepHocTei
onpeaeneHusix; ycBown OCHOBHYHO | chmanyeckmx BEMNMUYUH. DonyckaeT
4 (xopowo) nuTepartypy; [OOMYyCKaeT He3HA4YUTErbHbIE | HE3HAYUTENbHbIE norpeLHocT npwu
MOrPEeLHOCTN MpUM OTBETax Ha BOMPOCHI | MPMMEHEHMUM MaTemMaTU4eckoro annapaTta Ans
3K3aMeHaLMOHHOro ouneTta n | peanusauum nnaHa peleHus 3agaym Monyynn
[ONONHUTENbHbIE BOMPOChHI | NpaBUNbHbIN OTBET, HO ncnbiTbiBaET
npenogaearens. 3aTpyLHEHWS C ero MHTepnpeTaumnen.
O6yuvatowmiica nokasbiBaeT 3HaHuSA
yyebHOro marepvana B MWHUMArbHOM
obbewme; MOXeT copmynupoBatb | OByyaloWniicss BHUKAET B CMbICNT  YCIOBUSI
dpusmyeckune 3aKOHHbI, NOHATUSA n | 3agayun, NoHUMMAaET MNnaH ee pelueHusl, ogHako,
onpedeneHnsi, HO Mpu STOM, [Jonyckasl | He MOXeT B TMOfHOM Mepe C  MOMOLLbO
3 (ynoeneTtBopuTenbHo) | 6onbLuoe KONMMYeCTBO | MaTeMaTMYECKOro annaparta peanu3oBaTb ee
HEenpUHUMNManbHbIX OLUMOOK; 3HaKkoM C | peweHne. 3HaeT pa3MepHOCTU  PUNYECKUX
OCHOBHOW nuTeparypom; JOnycKaeT | BENMMYMH, MOXET cAenaTb PUCYHOK UM CXemy,
CyLLeCTBEHHblE OLWMOKM B OTBETE Ha | MOSICHAIOLWLYHO peLleHne 3agaqun.

9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM NpenofaBaTensi.

2
(HeyooBneTBOPUTENBHO)

HecnocobHocTe oTBeTUTH Ha Bonpoc 6e3

nomMoLiun 3K3amMeHaTtopa. HesHaHue
3HauYUTENBLHOM 4YacTtu npuHUnnmnanbHO
Ba>XHbIX 3NNEMEHTOB ANCUUNITNHBI.

O6yvarwminca He WMMeeT [OCTaTO4YHOro

YPOBHSI 3HAHWS AUCUUMNIWHBI, HE MOXeT
cchopmynmpoBaTtb OCHOBHble
Tennoguanyeckme 3aKOHbI; nrfoxo

OPUEHTUPYETCA B OCHOBHBLIX MOHATUAX W
onpeneneHunsix; Nnoxo 3HaKoM C OCHOBHOIA
nuTepaTypoK; AomnyckaeT Npu OTBETE Ha
9K3aMeHe CyLIEeCTBEeHHble OWubKkM U He

Obyuvalowmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadn, HaMeTUTb MMaH ee peLUeHus,
BblbpaTbh (pOpMynbl U MAOXO OPUEHTUPYETCS B
HU3NYeCKNX BENMYMHaXx, He Brnageet
MaTteMaTnyeckuMm annapatom. [peacraeneHue
Yy>Kor paboTbl, OTKa3 OT BbIMNONIHEHMS 3a4aHWs




MOXET  YCTpaHWTb WX  [Oaxe  noj
PYKOBOACTBOM MpenoAaBaTernsi.

MonbiTka cnUCbIBaHWS,  WUCMOSIb30BaHMUS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKAa3KOM  Apyroro
YyenoBseka.

3ayteHo BCEX NCTOYHUKAX NHbopmaLmK.

Ob6yuvatomiics paert B Lenom

KayeCTBEHHbIA OTBET, OCHOBaHHbIA Ha
3apava pelueHa BEPHO. Bo3MOXHBbI

HeGonbLUME NOrPELLHOCTM.
MpucyTtctBylOT Hebonblwne npobensl B

3HaHUAX U HeCcylleCTBEHHbIE OLINGKMN.

He 3auTteHo

O6yvarowminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHUR, NIMOXO OpueHTMpyeTca B | 3agada He peLueHa. 3HaunTenbHblE
OCHOBHbIX MOHATUSIX W  OMPeAEeneHunsiX | MorpeLHoCcTn B pacyeTax.

AVCLUUNINHBI; OMNyCcKaeT npu oTBeTe

5.3 TunoBble KOHTPONbHbIE 3a4aHUA U/ UHble MaTepuanbl, UCNOMb3yeMble Afisl OLleHKU pe3yribTaToB
oby4eHus
5.3.1 TunoBble KOHTPOJbHbIe BONPOCHI

Ne n/n dopMynnpoBKN BONPOCOB
Cemectp 4
1 YpaBHEHWE CNIOLHOCTML.
2 Ycnosus nogobusa dumandeckmx npouecco. Cneactens U3 ycrnosuin nogobus.
3 BbiBOO OCHOBHLIX KpUTEPMEB NOLOOMS.
4 TennooTtgaya npu BbIHYXXAEHHOM MPOAONBHOM OMbIBaHMMW NNIOCKON MOBEPXHOCTU NPV TaMUHAPHOM
norpaHW4yHOM Crioe.
5 Tennootgaya npu BbIHYXAEHHOM NPOAObHOM OMbIBaHWUM NIIOCKON MOBEPXHOCTU NPY fTlaMUHaPHOM
norpaHU4yHoOM Crioe.
6 TennooTtgaya npu BbIHYXAEHHOM MPOAOCIEHOM OMbIBAHWUM NIIOCKON MOBEPXHOCTU NpY TypOynNeHTHOM
NnorpaHU4HoOM Crioe.
7 TennooTtgaya npu BbIHYXXAEHHOM TEYEHWUM XNUOKOCTU B Tpybax B yCroBMSAX NaMUHAPHOIO pexmnmMa.
8 TennooTtgaya Npu BbIHYXAEHHOM TEYEHWUW XXMOKOCTU B U3OTHYThIX Tpybax.
9 TennooTtgaya npu BbIHYXXAEHHOM TEYEHWUM XXUOKOCTU B LLIEPOXOBATbIX Tpybax.
10 Tennootaaya npy NONepPeYHOM OMbIBaHUN NMy4KOB TPyO.
11 TennooTtgayva npyv cBOOOAHOM ABUKEHUN XKUOKOCTMU.
12 TennooTtgaya npu BbIHYXXAEHHOM NMONEPEYHOM OMbIBaHUM OOUHOYHOMN TPYObI.
13 KoadhdhmumeHT TennonpoBOoAHOCTY ra3oBs, XUOKOCTEN, MeTasnnoB 1 CTPOUTESNbHBIX MaTepuanos.
14 OndpdepeHunansHoe ypaBHeHWe TENIONPOBOAHOCTH.
15 Ycnosusa 0gHO3HAYHOCTM A4S NPOLLECCOB TENIONPOBOAHOCTH.
16 Mepepaya TennoTbl Yepes NNOCKYH CTEHKY. [[paHMYHbIE YCNOBUS NEPBOro U TPeTbero poaa.
17 Mepepaya TennoTbl Yepes LMMUHOPUYECKYHO CTEHKY. [ paHUYHbIE YCNOBUSA NEpPBOro 1 TPeTbero poaa.
18 Mepenaya TennoTbl Yepes LapoBYHO CTEHKY. [(paHMYHbIe YCNOBUSA NepBOro 1 TpeTbero poaa
19 Kputnyeckuin gnameTp LUMNMHAPUYECKOM CTEHKMU N TENSTOBOM M30NALMN.
20 UHTeHcudmkaumsa Tennonepedayu. lNMepegada tennotbl Yepes pebpucTyro CTEHKY.
21 TennonpoBoOHOCTb B CTEPXXHE MOCTOSIHHOIO MOMNEepPeYHOro CeveHus.
22 HecTauunoHapHble npouecchl TEMAONPOBOAHOCTU B MIIOCKOW NiacTuHe. [paHuyHble yCNoBUs TpeTbero poaa.
23 PerynapHbin pexxum npoueccoB TennonpoBO4HOCTH
24 YpaBHeHUe aHepruu.
25 YpaBHEHUE OBMXEHUS.
Cemectp 5
26 YcnoBust 04HO3HAYHOCTU MPU KOHBEKTUBHOM TEMI000OMEHE.
27 Teopwusi nogo6us: BeIBOA KpuTepmues nogobus.
28 OcHoBHble KpuTepusa nogobus. Ix donamyeckuin cmbicn.
29 MpogonbHoe oMbIBaHWE MIIOCKOW MOBEPXHOCTU. YCMNOBUSI NPUMMNaHus.
30 MapoanHamMmnyecknin NorpaHNYHbIN Crown.
31 - o o
TennoBow NorpaHUYHbIN CIOW.
32 TypOyneHTHbIN NepeHoC TENNOThI U KONUYECTBA ABUXKEHUS




33 CwncremMa ypaBHEHU NaMUHAPHOTO NOrPaHNYHOrO Crosi.

34 Cuctema ypaBHEeHWUn NaMUHAPHOIO MNOrPaHUYHOrO Cros.

35 Cwncrema ypaBHeHU TypOyneHTHOro NorpaHUYHoOro Criosi.

36 Cwncrema ypaBHeHU TypOyneHTHOro NorpaHUYHoOro Criosi.

37 Tennootgava npun nammHapHOM norpaHn4YHoOM crioe.

38 TennooTtgaya npu TypOyneHTHOM NOrpaHUYHOM Crioe.

39 OCHOBHbIE pexXuMbl Te4eHns B Tpybax.

40 TennooTtgava npu NaMmmHapHOM Te4eHnn XnagKkoctm B pr6ax N KaHanax.

41 TennooTtgaya npu TYpOYNEHTHOM PEeXMME TeUEHMUS XKUOKOCTH

42 TennooTgaya B M30MHYThbIX U LUEPOXOBATbIX Tpybax.

43 Tennootaaya nNpu BbIHY>AEHHOM MonepeYHOM OMbIBaHUN OOMHOYHON TPYObI.

44 TennooTgada npu nonepeyHoM OMbIBaHUM KOPUAOPHOIO Myyka.

45 TennooTtgava npu cBOOOAHOM ABWXEHUM KUOKOCTW.

46 PexxvmMbl Npn KUNEeHNN XNOKOCTM B 6ONbLIOM 0ObEME.

47 O6ob6LatoLee ypaBHeHne CTOWIMHA NPY KUNeHUn B B60mbLLOM OB bEME.

48 PexuMbl Te4eHusa BocxoadLlero AByXdasHoro noToka u TennooTgava B HUX.

49 O6ob6uatLee ypaBHeHne CtepmaHa nNpu KuneHmm B Tpybax.

50 .
Tennootaada B HéM.

Pexumbl TedeHns npu rpaBMTaLMOHHO CTeKalLlem ,EI,ByXCba3HOM NOTOKEe B BEePTUKallbHbIX pr6ax n

51 TepMuyeckre conpoTUBIEHMS NMPU KOHAEHCAUMM YACTOrO napa.

52 Tepmunyeckoe conpoTMBIIEHNE KOHAEHCATHOW MNEHKN

53 3akoH NnaHka.

54 3akoH BuHa.

55 3akoH CtedpaHa-bonbumaHa.

56 3akoH Kupxroda.

57 3akoH lNlambepTa.

58 JlyuncTei TeNnnoodMeH mexay TBEPAbIMU TENaMM.

59 JlyyncTbit TennooGMeH Mexay Tenamm ¢ NpuMeHeHeMm 3KPaHoB.

60 JlyyeuncnyckaHme rasos.

61 Tenno- n maccoobmeH B OBYXKOMIMOHEHTHbIX cpeaax. OCHOBHbIE MOHATUS 1 3aKOHbI.

62 KoadhdhmumeHT TennonpoBOAHOCTM ra3oB, XXNOKOCTEN, METASNOB N CTPOUTESNbHBIX MaTepuanos.

63 Ondbdy3nMoHHbBIN NorpaHUYHBIN crion. AHanormsa npoLeccoB TennoobmeHa u maccoobmeHa.

64 TennooTtgada npu Nonepe4yHoM OMbIBaHWUM OOUHOYHON TPYyObI.

5.3.2 TunoBble TeCcTOBbLIE 3aaHus
He npegycmoTtpeHo

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3aAa4un, Kenchbl)

1 BbluMCnMTb  MMOTHOCTL TEMMOBOMO MOTOKA Yepe3 MMIOCKYI0 OOHOPOAHYH CTEHKY,

BbIMOSIHEHA U3 CTanu
A=40 Bt/(m+0C), TonwmHa cteHkn 6=50 MM, Temnepatypbl
CTeHKM nogaepxusatotcs noctodHHbiMKn t1 =100 0C, t2=90 0C
qg=A({t1-t2)/0 =
= 40+(100-90)/0,05=8000 B1/m2

€CIin CTeHKa

2 OnpegenuTb pasHOCTb Temnepatyp Ha noBepxHocTaX npobkoson cTeHkn A=0,07 B1/(mM+0C),

TonwmHon =50 MM nNpu NAIOTHOCTU
TENMOBOro notoka 4Yepes Hee q =70B1/m2
At =q+0 /A =700,05/0,07=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 + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bpemsi Ha NoaroToBKy ycTHOro oTBeTa — 45 MUHYT. B 370 Bpemsi BXoAMT MOArOoTOBKa OTBETA HA TeOpeTUYeckue
BOMPOCbHI U peLLeHME NPaKTVKO-OPUEHTUPOBAHHOTO 3adaHus

6. YHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.2.: yyebHoe nocobue Hayku P®, BLUTO 2017 od.ru/metod/kpte/20.
cnierynta. — Crie.: pdf
BWT3 Cnerynta
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
B.A. Cycrnos lMporpamma u KOHTPONbHbIE http://www.nizrp.nar
’ 3aF;|,a5Mﬂ no P Kypcy M-280 06pa3osaHuA U od.pru/metod/kpi)eﬂ p
«TennomaccoobmeH» [TekcTt Hayémnzq?’ccnré?_%ﬁiln' - 2013 df
] .
B.A. Cycnos TennomaccoobmeH [TekcT]. M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Y.1.: yuebHoe nocobue Hayku PO, BLUT3 2016 od.ru/metod/kpte/19.
cnierynta. — Crie.: pdf
BWT3 Cnerynta
B.A. Cycnos TennomaccoobmeH [TekcT]: M-Bo o6pasoBaHus 1 http://www.nizrp.nar
yyebHoe nocobue Hayku P®, CMNGITYPM. — 2008 od.ru/teplomassoob
Cne.: CrerTypri men.htm
B.H. Benoycos [u ap.] | TennomaccoobmeH [TekcT]: http://www.nizrp.nar
y ap- yqe6Ho-MeTonmquK0(£ ] M-s0 oGpasosanms u odF)ru/metod/kat)eM 1.
nocobue pgna BbINOMHEHNSA Hayémngq?’ccnré?%%n' h 2014 pdf
nabopaTopHbIx paboT "

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbIi pecypc]. URL: http://nizrp.narod.ru

6.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHue maTepmuanbHO-TEXHUYECKON 6a3bl, HeOO6X0AMMON ANA OCYLEeCTBIEeHUs obpa3oBaTeribHOro
npouecca no AucumMninHe

Ayauntopus OcHallieHve

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA 4 P A

ayauTopus




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




