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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

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 Npobnem, BO3HUKaOLWMUX B XoA4e NpodecCnoHarnbHON 4eATENbHOCTU; MPUMEHATD AN UX
paspelleHnsi OCHOBHble 3aKOHbl €CTEeCTBO3HaHWS, MEeToObl MaTeEMaTMYecKoro aHanmMsa W MoOenvMpoBaHus,
TEOPETUYECKOIO 1N IKCNEPUMEHTANBHOIO MCCNeaoBaHUS.

MaTtematuka

dusmka

Xumus

dusnka Ans TENNO3HEPreTMKOB
MaporasognHamuka (Mvapasnuka)
Martematuka (Teopus BepoaTHOCTEN)
TeopeTudeckasa mexaHvka
WHxeHepHas rpaduka

Okornorus

MHdopmaTuka

2 KOMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlK-3: CnocobeH feMOHCTpUpOBaTh NPMMEHeHMe OCHOBHbIX CMOCOGORB Nony4yeHusi, 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

HaumeHoBaHue 1 cogepxaHue pasgernos,
TEeM U y4eBHbIX 3aHATUIA

CewmecTp
(kypc ans
3A0)

KoHTakTHas paboTta

Texk.
(vacel)

Mp.
(vacnbl)

J1ab.
(vacebl)

CP
(4achbl)

MHHOBaL.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Pasgen 1. TennonpoBogHOCTb

Tema 1. TemnepaTtypHoe none.
TemnepaTypHbln  rpagueHT.  Tennosoun
notok. 3akoH dypbe. KoadbduumneHt
TennonpoBoAHocTn. [OuddepeHumansHoe
ypaBHEHne TennonpoBO4HOCTU. YCNOBUS
O[HO3HA4YHOCTHU ans npoLeccos

TEeNNonpoBoAHOCTH.

nn

Tema 2. [llepegada TennoTtbl 4epes
MIAOCKY0, LMIMHOPWYECKYIO U  LUAPOBYIO
CTEHKM TMpU  CTaLMOHApHOM  pexume.
KpuTnyeckun guameTtp UMANHOPUYECKON
CTEHKM. MyTtn WMHTEeHcUmkaumnm
Tennonepegayn. TennonpoBOAHOCTb B
cTepXxHe NOCTOAHHOIO nonepeyHoro
cevyeHus. Tennonepenava yepes
pebpUCTYIO CTEHKY.

JlabopatopHaa pabota Ne1. OnpeneneHve
koadpdurumeHTa TENIoNpPoOBOAHOCTU
N30MAUMOHHBIX  MaTepuarnoB  MeTOAOoM
NNacTuHbl

nn

Tema 3. HecTtaunoHapHas
TEeNnnonpoBOAHOCTb. PerynsipHbln pexum.

7,75

nn

Paspen 2. KonBekuus

Tema 4. OCHOBHbIE MOMOXEHUS Y4EeHUs O
KOHBEKTMBHOM TennoobmeHe. OCHOBHblE
NoHATUA W onpeaenexus. dusnyeckue
cBouncTBa xuakoctu. AnddepeHunansHelie
YpaBHEHUS KOHBEKTMBHOIO TennoobmeHa.
MmppoanHammnyeckun 7] TennoBoun
norpaHnyHble cnow. TypOyneHTHbIN
nepeHoc TENMoThI " KonunyecTtBa
OBWXEHUS.

ITabopatopHasa pabota Ne2. OnpeneneHve
KoadppumumeHTa TennooTAauu npwv
cBOOOAHOM  [OBWXEHUM  OT  CTEHKM
BEPTUKanNbHONM TPyObl K BO3AYXY

nn




Tema 5. Tlogpobue un mMogenupoBaHue
NpoLLeCCOB KOHBEKTMBHOIO  TennoobmeHa.
O6uwme NOMNOXEHUS. MNpuBeneHue
MaTemMaTU4eckon (POPMYNUPOBKN KpaeBoOW
3ajaum Kk 3anucu B Be3pasmMepHbIX
nepemeHHbIX. bespasmepHbie nepemMeHHbIe n
ypaBHeHuss nogobus. YcnoBus nogobus
dmsmyeckux npoueccoB. CnepctBus  wu3
ycroBun nopobus. Meton pasMepHOCTEN.
MogenupoBaHne MpoLeccoB KOHBEKTMBHOIO
TennoobmeHa.

Tema 6. Tennootgada npu BbIHY>XAEHHOM
NPOAONbHOM OMbIBaHUN nrnockomn
NMOBEPXHOCTU. WHTerpanbHble  ypaBHEHUS
norpaHn4yHoro cnosi. Tennootgaya npwu
namuHapHoM norpaHudHom cnoe. [lepexog
namMuHapHoro TeuveHuss B TypOyneHTHoe.
Tennootgaya npu TypbyneHTHOM
NOrpaHNyYHOM Crioe.

JlabopaTopHasi pabota Ne3. OnpepeneHue
koadpdumumeHTa Tennootaayu npm
cBOGOAHOM ABWXEHUM oT CTEHKM
rOpM3oHTanbHON TpyObl K BO3AYXY

nn

Tema 7. Tennoortgaya npu BbIHYX4EHHOM
Te4YeHMn xuakoctn B Tpybax. OcobeHHoCTU
OBWXeHMst n  TennoobmeHa B  Tpybax.
WHTerpanbHoe ypaBHeHve TennooTgayvn Ans
CTabunmnampoBaHHOro TennoobmeHa.
Tennootaaya npuv TEYEHUW XKWOKOCTU B
rmagkux Tpybax Kpyrnoro nonepeyHoro
cedeHuss. Tennootgada nNpu  TeYEHUM
XMAKOCTU B TpyGax HEKPYrnoro nonepeyHoro
CeYeHUsi, B W3OMHYTbIX W LUEPOXOoBaTbIX
Tpybax.

nn

Tema 8. Tennootgaya npu nonepeyHoM
OMbIBAHUM  OOWHOYHOW  KpYrron  TpyoObl.
Tennootaaya npuv MNOMEPEYHOM OMbIBAHWUU
ny4KkoB TpyO.

NabopatopHasa pabota Ne4. OnpepeneHue
KoadhpumumeHTa Tennootgayun "
rMapaBnnyecKoro CONpOTMBNEHMS npm
BbIHY>XJEHHOM [OBWXEHUM BO34yXa BHYTPM
TPYObI

nn

Tema 9. Tennootgaya npu cBOGOOHOM
OBWKEHUM XnakocTu. OCHOBHbIE MONOXEHUS.
Tennootoaya npu CBOGOOHOM  OBWDKEHMU
KUOKOCTU B OonblUoM obbeme. TennoobmeH
npyM cBOGOAHOM [OBWXKEHWUM XKUOKOCTU B
orpaHM4YeHHOM MPOCTPaHCTBE.
NlabopatopHasa pabota Ne5. OnpeaeneHue
KoahdULMEHTa U3Ny4eHUs TBepAoro Tena
KanopuMeTpUYECKUM

nn

nn




Tema 10. Tenno- wn maccoobmeH B
OBYXKOMMOHEHTHbIX  cpefax.  OCHOBHble
MOHATUA UK 3akoHbl. [dudpdepeHunansHble
ypaBHeHusa Tenno- u maccoobmena. Tenno- u
mMaccooTtaada. Auddy3noHHbIN NorpaHUYHbIN
cnown. AHanorus npoueccoB TennoobmeHa u
MaccoobmeHa.

WUtoro B cemecTpe (Ha kypce anga 3A0)

nn

KOHCyJ'IbTaLl,I/IVI M NpoOMeXyTo4Haa aTrecTtauma
(3auver)

34

17

17

75,75

0,25

Pasgen 3. TennoobmeH npu kuneHun

Tema 11. TennoobmeH npu  KUNeHUn
OLHOKOMMOHEHTHbIX  XXMAKOCTU  OOMbLLIOM
obbeme. MexaHu3am npouecca TennoobmeHa
npyv  Ny3blpbKOBOM  KUMEHUWM  >KMAKOCTMU.
CTpyKTypa noToka npu ny3bipbKOBOM KUMNEHUM
XWOKOCTM B HEOrpaHU4YeHHOM obObeme.
Tennootgaya npu My3blpbKOBOM  KUMEHUM
XXNOKOCTN B YCITOBUSIX CBOBOAHOIO ABWMXKEHMS.

Tema 12. TennoobmeH npu  KMNEHWUM
XMOKOCTM B YCIMOBMSX  HamnpaBreHHOro
TeveHuns. CTpykTypa AByxdasHOro notoka u
TENNOOOMEH MpPU KUMNEHW >XMOKOCTU BHYTPU
TPYyG nNpuv BOCXOASALIEM TEYEeHUM MOTOoKa.
CtpykTypa AByxdasHoro noToka n
TEMMOOOMEH NPU KWUMEHU XXMUOKOCTU BHYTPU
Tpy® Npu rpaBUTaUMOHHOM TEYEHMM NOTOKA.
Kpunancbl kuneHums.

mn

Tema 13. TennoobmeH npu KoHAEHCALMM
yuctoro napa. OCHOBHblE  MOMOXEHUS.
TennoobmeH nNpu MAEHOYHOW KOHAEeHcauun
HenoaBWXKHOro napa.

Paspgen 4. TennoBoe nsny4eHuve.

Tema 14. OcHOBHble nonoxeHuda. Bugbl
Ny4nCTbIX MOTOKOB. Bektop  um3ny4veHwus.
3aKoHbI TENOBOIO U3Ny4YeHMs.

Tema 15. TennooOMeH m3ny4yeHnem mexay
TBEPAbIMU Tenamu. TennoobmeH
n3ny4yeHnem B cucrteme Ten c
nnockonapannensHbIMm NOBEPXHOCTAMM.
ManyuyatenbHas cnocoOHOCTb TBEpAbIX Ter.
TennoobmeH wn3ny4YeHneM Mexay Ternom u
ero obomno4ykon. TennoobmeH u3nyyYyeHnem
mMexgy AByMs  Ternamu,  NpPOW3BOSIbHO
pPacnosioKEHHbIMW B NPOCTPaHCTBE. YINoBbIe
KO3(PPULIMEHTBI U3NYyYeHns.

nn

nn




Tema 16. TennoobmeH B nornoLlaroLmx u

manyvarmowmx

cpenax. OcobeHHoCcTH

n3nydeHuss rasoB W napos. Jlyyuctbin 4 4 5

TennoobmMeH Mexay rasoBow cpefon u
obonoykon. CrnoxHbIn TENNOOOMEH.

nn

Pasgen 5. TennoobmeHHble annaparthbl

Tema 17. Knaccudpmkauusa tennoobmMeHHbIX

annapartos.

TennoobmeHHbix annapatoB. OCHOBHblE
7
pacuyeTa. CpefHsisi pa3HOCTb TemnepaTyp U

NonoXxXeHuna

mMeTobl ee

onpedeneHnss TemnepaTtyp MOBEPXHOCTU

TennoobmeHa.

Tennoson pacyeTt
YpaBHEHUS  TEMIOBOro

BblHUCIIEHUA. MeToabl

nn

Tema 18. [umgpomexaHudecknn pacyet
TENNOOOMEHHbIX
pacdyeta. 'mapaBnuyeckne ConpoTUBEHUS
3NeMeHTOB  TennoobMeHHOro annapara.
PacyeTr m™mowHoctTn, Heobxogumon Ans
nepeMeLLEeHNs XXNOKOCTH.

annapaTos. 3apaum

nn

Wtoro B cemectpe (Ha kypce anst 3A0) 34 34 40

KoHcynbTaumm 1 npoMexyToyHast

2,5 33,5
aTTectauus (Ok3ameH)

Bcero koHTakTHas pab6orta n CP no

138,75 149,25

aucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NpefyCcMOTPeHO

5. ®OH[l OLIEHO4YHbIX CPEACTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon
KoMMneTeHuumn

MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus

HanmmeHoBaHMe OLEHOYHOro
cpeacTea

OrK-3

[eMoHcTpupyeT 3HaHuA 3aKOHOB " OCHOBHbIX
CbVI3V|KO-MaTeMaTI/I‘-IeCKVIX Mo,qeneﬁ MeXaHU3MOB NnepeHoca TensoTbl U
macchl NPUMEHUTENBHO K TENNoTeXHUYECKUM n
TenroTexHoNormn4eCcKnum yCTaHOBKam n CucTemMawm; np06neM
PEKOHCTPYKLMU U MOAEPHMU3aLMM TENNOTEXHUYECKOro 06opyaoBaHus
0OBEKTOB M COOPYXXEHWNIA TEMSOIHEPTETUKM.

CnocoGeH MNpUMEHSATb COBpPEMEHHble MeTodbl UCCNedoBaHus;
paccunTbiBaTb TeMnepaTtypHble Nnona B MOTOKaX TEXHOJIOrM4ecKmnx
XMOKOCTEM W ra3oB, B 3MEeMeHTaxX KOHCTPYKUUM TenmnoBbIX U
TennoTexXHONOorM4eCknx YCTaHOBOK; paccyUTbiBaTb nNepenaBaemMble
TENnnoBble MOTOKM C  LUenbid  UHTEHCUUKaAUMM  MPOLECcCoB
TennoMaccoobmeHa, obecneyeHusi HOPManbHOro TemnepaTypHOro
pexuma paboTbl 3neMeHTOB 06opyaoBaHUsA U MUHMMU3aLWUM NOTEPb
TEennoThbl.

Wcnonb3yeT  OCHOBHble MeToOUKU pacyeToB npoLieccos
TEnnomacconepeHoca B  3MeMeHTax  TEenfoTEXHUYECKOTO U
TENnoTEeXHONorM4yeckoro 060pya0BaHNS; METOONKN UCnbITaHU
TEXHOJOrMYeCKOro obopyaoBaHus B COOTBETCTBUN c
npodunempaboTs; npeacrasnseT pesynbTaThl Hay4HbIX

Bonpochl
cobecenoBaHus.

MpaKTuKo-opueHTUpoBaHHoe
3agaHve

YCTHOIo




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.

OOGyyatowminca  geMoHCTpupyeT
noHMMaHvWe  YyCroBus  3ajauu,
HaBblkaMW €ro aHanusa, BbldboOpa 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. Monyyun npaBunbHbIA OTBET U
MOXeT ero MHTepnpeTupoBaTh.

npaBunbHoe
BrnageHue

4 (xopoLuo)

Ob6yuyatowmmnca nokasbiBaeT LOCTATOYHbIN
YpOBEHb 3HaHun OCHOBHbIX
Tennogunanyecknx 3aKOHOB,
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX W
onpegenexHunsix; ycBown OCHOBHY0
nutepaTypy; AONyCKaeT He3HauuTenbHble
NOrpeLuHoCTM Mpu OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneta 7]
[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 npu
NPYMEHEeHMNn MaTemaTU4yeckoro annapata ans
peanu3auum nnaHa pelleHus 3agaym Monyynn
npaBUIbHLIN OTBET, HO ucnblTbiBaeT
3aTPYAHEHUS C  ero MHTepnpeTaumen.

3 (yooBneTBOpUTENbLHO)

Ob6yuvatowuics nokasbiBaeT 3HaHuA
yyebHOro MmaTtepvana B MWHUMAIbHOM
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
nX NoA PyKOBOACTBOM MpenofasaTens.

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 OU3NYECKMX
BENNYMH, MOXEeT caenaTb PUCYHOK UMM CXEMy,
MOSICHAOLLYIO peLLeHre 3aaaun.

2 (HeyaoBMETBOPUTENBLHO)

HecnocobHocTb oTBETUTL Ha Bomnpoc 6e3
nomMoLum 3K3ameHaTopa. HesHaHue
3HAQUUTENBHOM  YacTu  MpUHUMNUanbHO
BaXXHbIX 3/1EMEHTOB ONCUMNINHDI.
O6yvawmiics He UMeeT [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.
MonbiTka CMMCbIBaHMS, WCMOMb30BaHUSA

HepaspeLLeHHbIX TEXHUYECKUX YCTPOWCTB
U NOnb30BaHWe NOACKa3KoM [AOpYyroro
YyernoBeka.

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

3a4TeHo

MonHbIN, nc4epnbiBaOLWUN OTBET, SIBHO
AEMOHCTPUPYHOLLMIA rybokoe NoHMMaHne
npeameTa v LUMPOKYH apyanumio B
oueHuBaeMon obnactu. Kputnueckun,
OpuUrMHarnbHbIA NOAXOA K MaTepuany.

3apava peweHa BepHO Bo3MOXHbI
HeHa4yuTenbHble NOrpellHOCTN B pacyeTax.




Ob6yuyarowmincsa He umeeT AOCTaTOYHOroO
YPOBHS 3HAHWUS1 AUCLUMIMHbI, MS10XO0
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX U
onpegenexHunsix, NoxXo 3HakoM C OCHOBHOW |3adaya He pelleHa. 3HaunTenbHble
He 3auteHo nuTepaTypoWn, AonyckaeT Npu oTBeTe Ha NOrpeLUHOCTM B pacyeTax.

3a4eTe CyLeCTBEHHbIE OLLNOKM U He
MOXET YCTpaHUTb UX Aaxe noa
PYKOBOACTBOM npenogaBaTtens

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA NN UHbIe MaTepuarbl, HeO6GXoAMMbIe AN OLeHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n dopMynnpoBKM BONPOCOB




Cemectp 5

1 YpaBHeHUe ABUXKEHUS.

2 YpaBHeHue aHepruu.

3 PerynspHblin pexum npoLeccoB TENNonpoBoOAHOCTU

4 HecTaumoHapHble npouecchl TeNNONPOBOAHOCTY B MAOCKOW NNacTtuHe. [ paHunyHble ycnosus
TpeTbero poaa.

5 TennonpoBOAHOCTb B CTEPXXHE MOCTOSHHOIO NMONEPEYHOr0 CeYEeHUS.

6 UHTeHcudmkaumsa Tennonepegayu. MNMepegaya tennoTel Yepes pebpucTyto CTEHKY.

7 Mepepaya TennoTbl Yepes LWApPOBY CTEHKY. [paHMYHbIE YCNOBUS NEpBOro U TpeTbero poaa

8 KpuTuyeckun gnameTp LUIMHAPUYECKON CTEHKM U TENMOBON U3O0NALUN.

9 Mepenaya TennoTbl Yepes3 LMNIUHAPUYECKYIO CTEHKY. [[paHnYHbIe YCOBUA NEepBOro 1 TPeTbero poaa.

10 Mepepaya TennoTbl Yepes NIOCKY CTEeHKY. ['paHnYHble YyCnoBusA NepBoro U TpeTbero poaa.

11  |YcnoBus 0gHO3HAYHOCTM A1 MPOLLECCOB TENNOMPOBOAHOCTM.

12 |QudpdepeHumansHoe ypaBHEHNE TEMMONPOBOAHOCTY.

13  |YcnoBus 04HO3HAYHOCTU NPU KOHBEKTUBHOM TennoobmeHe.

14  |Teopwus nogobusi: BbIBOA KpMTEPMEB NOJo0MS.

15 OcHoBHble KpuTepus nogobus. Nx dusudecknii cMbich.

16 MpogonbHOe oMbiBaHWE MIIOCKOW NOBEPXHOCTW. YCNOBUSA NPUNMNaHus.

17 MmapoavHaMmMyecKknii NOrpaHNYHbIN Cron.

18 _ - -
TennoBon NOrpaHUYHbIN CIION.

19 |TypByneHTHbIV NepeHoC TennoThl U KONMYecTBa ABMXKEHNS

20 Cunctema ypaBHEHUIA MaMUHAPHOTO NOrpaHNYHOro Crosi.

21 Cunctema ypaBHEHUIA MaMUHAPHOTO NOrpaHNYHOro Crosi.

22 Cunctema ypaBHeHU TypOYynNneHTHOro NorpaHMYHoOro Cros.

23 Cunctema ypaBHeHU TypByneHTHOro NorpaHUYHoOro Cros.

24 TennooTtgava npu naMmMHapHOM MNOrpaHNYHOM Crioe.

25 Tennootgava npu TypOyneHTHOM NOrpaHMYHOM Crioe.

26 OCHOBHbIE pexuMbl Te4eHns B Tpybax.

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

28 |Tennootgada npu TypOYNEeHTHOM peXmnMe TeYEHMUS KUOKOCTH

29 |TennooThaya B M3OrHYTLIX U LLEpoXoBaTbiX Tpybax.

30 .
TennooTtgayva nNpu BblHYXAEHHOM NONEPEYHOM OMbIBAHWUW OANHOYHOW TPYOGHI.

31 |TennooTtgaya nNpu BbIHYXAEHHOM MONEPEYHOM OMbIBAHUM OQNHOYHOW TPYOHbI.

32 |TennooTtgada npu nonepeyHoM OMblBaHUM KOPUAOPHOIO MyyKa.

33 TennooTtgava npy cBOBGOAHOM ABUXEHUN XMUOKOCTU.

34 PexXvMbl MpY KUNMEHUW XMOKOCTU B 6OMbLIOM 06BEME.

35 Ob6ob6uwatouiee ypaBHeHme CTiowmMHa Npu KMNeHnn B 60MbLLOM OOBbEME.

36 PexuMbl TedeHnst BocxoasLuero AByxdasHoro notoka u tennoorgaya B HUX.

37 |O6ob6uwatowiee ypaBHeHne CTepMaHa npu KUNneHnu B Tpybax.

38 Pexumbl TEUEHNs NpY rPaBUTALINOHHO CTeKaroLLEeM ABYyxda3HOM MOTOKE B BEPTUKAIbHbIX Tpybax u
TennooTAaya B HEM.

39 |TepMuyeckune CONpOTUBIEHUS NPU KOHOEHCALMN YNCTOro napa.

40 TepmMunyeckoe conpoTMBEHNE KOHAEHCATHON NINEHKN

41 3akoH NMnaHka.

42 3akoH BuHa.

43 3akoH CtedaHa-bonbLmaHa.

44 3akoH Kupxrodpa.

45 3akoH JlambepTa.

46 JlyumcThin TennoobmMeH mexay TBepabiMu TENaMu.

47 Jlyunctein TennoobmeH Mexay Tenamv ¢ NPUMEHEHNEM 3KPaHOB.

48 JlyyeuncnyckaHwue rasos.

49  |Tenno- n maccoobmeH B ABYXKOMMOHEHTHbIX cpeaax. OCHOBHbIE NOHATUSA N 3aKOHbI.

50 KoadhmumeHT TennonpoBOAHOCTUN ra3oB, XNOKoOCTEN, METAIIIOB U CTPOUTENbHbLIX Matepunanos.

51  |Andy3nOHHBINA NOrpaHnYHbIA CROW. AHaANoOrMsa NPoLEeccoB TENI00OMeHa U MaccoobmeHa.




52 Tennootaada npy cBOGOAHOM ABUKEHUN XKUOKOCTU.

53 |Tennootaaya npu nonepeyHoM OMbIBaHUM MYYKOB TPYO.

54  |TennooTaaya npu nornepe4yHoM OMbIBaHUN OAMHOYHOWN TPYGbI.

55 Tennootgava Npn BbIHY>KAEHHOM TEYEeHUU XKNOKOCTU B LLIepOXOoBaTbIX pr6ax.

56 |TennooTtgaya npu BbIHY>XAEHHOM TEYEHUM XKUOKOCTU B U3OTHYThIX Tpybax.

57 |TennooTtgaya npu BbIHY>XAEHHOM TEYEHUM XKMOKOCTU B TPyBax B YCrOBUSIX NAMUHAPHOIO pexuma.

Tennootgava npu BbiIHY>XKAEHHOM NpOoA0JfIbHOM OMbIBaHUN NSOCKOW NOBEPXHOCTU Npn Typ6y]'|eHTHOM

58 NnorpaHNYHOM Croe.

59 Tennootaaya npv BbIHYXXAEHHOM NPOAONBLHOM OMbIBaHUW NIIOCKON MOBEPXHOCTM NPpU TaMyHapHOM
NOrpaHNYHOM Crioe.

60 Tennootaava npu BbIHYXAEHHOM NPOAONLHOM OMbIBaHWUM NIIOCKON NOBEPXHOCTU NPY NAMUHAPHOM

norpaHN4YHOM CJrioe.

61 BblBOA OCHOBHbLIX KpUTEPUEB NOAOBYUS.

62 Ycnous nogobusa dpmsmyecknx npoueccoB. CneacTemsa u3 ycrioBuii nogooms.

63 YpaBHeHue CroLHOCTH.

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA
He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1 BbluMcnnTb NAOTHOCTL TEMMOBOro NOTOKA Yepes MMOCKY OAHOPOAHYIO CTEHKY, eCrin CTeHKa BbIMONHeHa u3
cTanm

A=40 B1/(m+0C), TonwmHa cteHkn 6=50 mm, Temnepatypbl

CTEHKM nogaepxusarotcsa noctosaHHbIMK t1 =100 0C, t2=90 0C

g=A(t1-t2)/0 =

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

2 OnpegennTb pa3HOCTb TemMnepaTyp Ha NOBEpPXHOCTAX Npobkoson cteHkn A=0,07 Bt/(m+0C), TonwmHon =50
MM MpPKW NAOTHOCTK

TEensoBoro notoka vyepes Hee q =70BT1/mM2

At=q+8 /A =70+0,05/0,07=50°C

5.3 MeTogmnyeckue matepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HAaHUN, YMEeHU, BrageHui (HaBbIKOB
1 (UNK) NpaKTUYEeCKOro onbITa AesATeNlbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexyTo4yHoWu atrectauMu m nopaaok MTMKBUaLMn akageMmnuieckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOIMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONS YyCNeBaeMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm obydaroLwmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUuninHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue WHaga

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo AUCLUUNInHe

Bpems Ha nogroTtoBKy ycTHOro oteeta — 45 MUHYT. B 3TO Bpemsa BXoAUT NOArOTOBKa OTBETa Ha TeopeTudeckme
BOMPOCHI.

6. YHEBHO-METOOANWYECKOE U MUHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
OynbHes, I. H.,|OcHoBbI Teopumn CaHkr-lMeTepbypr: 2010 http://www.iprbooksh
TuxoHos, C. B. TennomaccoodomeHa YHusepcutetr MTMO 0p.ru/67505.html
OeptoruH, B. B.,|TennomaccoobmeH CaHkT-MNeTepbypr: CaHkT- http://www.iprbooksh
Bacunees, B. o, MeTepbyprckuin op.ru/74378.html
Ynawesa, B. M. rocyAapcTBeHHbIN 2016

apPXUTEKTYPHO-

CTPOUTENBHbIN

yHuBepcuteT, O6C ACB




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

y4ebHoe nocobue Hayku P®, CMerTyPri. — 2008 d.ru/teplomassoobm
CI6.: CMerTyPri en.htm

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

Y.2.: yuebHOe nocobue Hayku PO, BLUT3 2017 d.ru/metod/kpte/20.p
CnerynTtpd. — CIe.: df
BWT3 Creryntn

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

B.A. Cycnos TennomaccoobmeH [Tekct].| M-Bo obpasoBaHus 1 http://www.nizrp.naro
Y.1.: yyebHoe nocobue Haykmn PO, BLUTO 2016 d.ru/metod/kpte/19.p

cnerynta. — Cre.: df
BWTS CMNerynrta

B.A. Cycnos Mporpamma n KOHTPOSbHbIE M-80 06pasoBaHus! ¢ http://www.nizrp.naro
3agaHus no Kypcy Haykn P®, CM6MTYP. — 2013 d.ru/metod/kpte/1.pdf
«TennomaccoobmeH» [TekcT] Cr6.: ,CI'I6FTYPI'I )

B.H. benoycos [u gp.] |TennomaccoobmeH  [TekcT]: M-80 06pasoBaHus! ¢ http://www.nizrp.naro
y4yebHo-meTOoaNYECKOE Haykn P®, CM6MTYPM. — 2014 d.ru/metod/kpte/11.p
nocobve pOna BbINONHEHUS Cr6.: ,CI'I6FTYPI'I ' df
nabopaTtopHbix paboT "

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

MicrosoftOfficeProfessional 2013

MicrosoftWind

ows 8

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro obecneyeHus
MicrosoftOfficeProfessional 2013

MicrosoftWind

ows 8

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopusi OcHaleHne

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
aygutopusi

YyebHasa aygutopusi

CneuunanuapoBaHHaa mebenb, 4ocka
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J'Ia6opaTopr|e YCTaHOBKU A1 UccneagoBsaHua npoleccos TennoobmeHa B XXNOKOCTSX U rasax

ﬂa60paToprle YCTAaHOBKM AON1A  UCNbITaHUA Pa3nnYHbIX KOHCprKLI,I/II7I Teno0OMEHHbIX
annapartoB, nabopaTopHasi ycTtaHoBka TennocHabxeHune ¢ MIMCO, nabopaTopHbIi CTeHd Mo
nccregoBaHuio TepMoanHaMMUYECKUX NpoLLEeCCoB
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