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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

dusnka Ans TENNOIHEPreTMKOB
Xumus

MaporasoguHamuka (Mvapasnuka)
Martematuka (Teopus BepoaTHOCTEN)
WHxeHepHas rpadumka
TeopeTudeckasa mexaHvka

Okornorus

MHdopmaTuka

2 KOMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlK-3: CnocobeH neMoHCTpMpoBaTh NPMMEHeHMe OCHOBHbLIX CMOCOGOB Nosy4yeHusi, 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 TennonpoBOAHOCTU. YCNOBUSA
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. T[logobue u 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. Cregcteus  wu3
ycrnoBun nopobus. MeTtoa pasmMepHocTen.
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
XXNOKOCTU B YCITOBUSIX CBOBOAHOIO ABMXKEHUS.

Tema 12. TennoobmeH npu  KMNEHWUM
XMOKOCTM B YCIMOBMSX  HamnpaBreHHOro
TeveHunsi. CTpykTypa ABYX(PasHOro notoka M
TENNOOOMEH MpPU KUMNEHW >XMOKOCTU BHYTPU
TPYyG nNpuv BOCXOASALIEM TEYEeHUM MOTOoKa.
CtpykTypa AByxdasHoro noToka n
TEMMOOOMEH NPU KWUMEHU XXMUOKOCTU BHYTPU
Tpy® Npu rpaBuTaLMOHHOM TEYEHMU NOTOKA.
Kpunancbl kuneHums.

mn

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

Paspgen 4. TennoBoe nsny4eHuve.

Tema 14. OcHOBHble nornoxeHus. Bugpl
Ny4nCTbIX MOTOKOB. Bektop  um3ny4veHwus.
3aKoHbI TENOBOIO U3Ny4YeHMs.

Tema 15. TennooOMeH m3ny4yeHnem mexay
TBEPAbIMU Tenamu. TennoobmeH
n3ny4yeHnem B cucrteme Ten c
nnockonapannensHbIMm NOBEPXHOCTAMM.
ManyuyatenbHash cnocoOHOCTb TBEPAbIX Terl.
TennoobmeH wn3ny4YeHneM Mexay Ternom u
ero obomno4ykon. TennoobmeH u3nyyYyeHnem
mMexgy AByMs  Tenamu,  MPOW3BOSbHO
pPacnosioKEHHbIMW B NPOCTPaHCTBE. YINoBbIe
KO3(PPULIMEHTBI U3NYyYeHns.

nn

nn




Tema 16. TennoobmeH B nornoLiatoLnx u

manyvarmowmx

cpenax. OcobeHHoCTH

u3nydeHnss rasoB U napos. JlyumcTbin 4 4 5

TennoobmMeH Mexay rasoBoW cpeaon u
06onoykor. CrnoxHbIn TENNO0OMEH.

Pasgen 5. TennoobmeHHble annaparthbl

nn

Tema 17. Knaccudukaumnsa TennoobmMeHHbIX

annapartos.

TENNOOOMEHHbIX

NonoXxXeHuna

pacuyeTa. CpefHsisi pasHOCTb TemnepaTtyp U

MeToAbl ee
onpeneneHus
TennoobmeHa.

TemnepaTyp MOBEPXHOCTU

Tennoson pacyeTt
annapatoB. OCHOBHbIE
YPaBHEHUS  TEMoBOro

BblHUCIIEHUA. MeToapbl

Tema 18. [mopomexaHunyeckun pacdet
TENNOOOMEHHbIX
pacyeTta. ['mgpaBnuyeckme cONPOTUBEHUS
3NeMEHTOB  TenrooOMeHHOro  annaparTa.
Pacyetr MowHocTM, Heobxogumon Ans
nepeMeLLEeHNs XXNOKOCTH.

nn

annaparos. 3agauu

nn

Utoro B cemecTtpe (Ha kypce anst 3A0) 34 34 40

KoHcynbTaumm n npoMexyToyHas

aTTectaumns (Ok3ameH)

2,5 33,5

Bcero koHTakTHasa pa6orta u CP no

AucuUnsnHe

138,75 149,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NpefyCcMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToOB O0y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon
KoMMneTeHuumn

MokasaTenu oueHnBaHMA pe3ynbTaToB 00yyYeHns

HanmmeHoBaHMe OLEHOYHOro
cpeacTea

OrK-3

[eMOHCTpUpYET 3HaHNSA 3aKOHOB 1 OCHOBHbIX (hM3MKO-MaTeMaTUYeCcKmX
MOJJ,eJ'IeI7I MeXaHM3MOB nepeHoca Teny1oTbl 1 MacCbl NPUMEHUTENTBHO K
TENNOTEXHUYECKMM U TEMNOTEeXHONOrMYEeCcKMM  yCTaHOBKaM U
cucTemaw; npobnem PEKOHCTPYKLNN 7] MogepHu3aumm
TennoTexHndyeckoro obopyaoBaHus OOBLEKTOB U  COOPYXEHUIA
TENrnosHepreTUKM.

CnocoGeH nNpuUMeHATb COBPEMEHHble  MeTodbl  MCCredoBaHus;
paccuuTbiBaTb TeMnepaTtypHble nond B MNOTOKax TEexXHOJTOrmM4YecKknx
XMUOKOCTEW W rasoB, B OrieMeHTaxX KOHCTPYKLMM TEmnmnoBbiX U
TennoTeEXHONMOINM4eCknX YCTaHOBOK; paccyuTbiBaTb nepenaBaeMble
TEnnoBble MOTOKM C  LeNbl  MHTEHCU(MKaUMM  NpoLeccoB
TennoMaccoobmeHa, obecneyeHusi HOpPMarbHOrO TemnepaTypHOro
pexuma paboTbl 3NeMeHTOB 0GopyaoBaHMsA U MUHUMU3ALMKU NOTEPb
TEennoThbl.

WcnonbayeT OCHOBHble MeToOUKN pacyeToB npoLeccos
TEennomacconepeHoca B 3rieMeHTax  TEeMIOTEXHUYECKOTO U
TENnoTEeXHONorM4yeckoro 060py00BaHNS; METOONKN UCMbITaHU
TEXHOJOrMYeCKOro o6opynoBaHus B COOTBETCTBUU c
npodunempaboTs; npeacrasnseT pesynbTatbl Hay4HbIX

Bonpocebl ans YCTHOTIO
cobecenoBaHusa. [MpakTuko-
OpVEHTUPOBaHHOE 3afaHue.




5.1.2 Cuctema u Kputepum

oueHuBaHuA

KpMTepMM oueHunBaHuA CCbOpMI/IpOBaHHOCTI/I KOMMeTeHLMn

LLikana oueHuBaHna

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnmn4HO)

Ob6yuyatowminca nokasbiBaeT BCECTOPOHHEE
" rnybokoe 3HaHue OCHOBHbIX
Tennousnyecknx 3akoHoB, CBOOOAHO
OPUEHTUPYETCSA B OCHOBHbLIX MOHATUSAX,
TEpMMHAX U ONpedeneHusix npu OTBETE;
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
ncnonb3oBaHMM y4ebHoro matepuana.

OOGyyatowminca  geMoHCTpupyeT
noHMMaHvWe  YyCroBus  3ajauu,
HaBblkaMW €ro aHanusa, BbldboOpa HYXHbIX
dopMyn  Ana  ee  pelweHus,  3HaHue
pasmepHocTen U3NYECKMX BENUYUH. YMeeT
NPUMEeHsATb MaTemaTudeckuin annapaT Aand
peanusauuu nnaHa pelleHns 3agadn u, ecnu
3TO HeobxoauMMo, MOXeT npeacTaBuTb ero
rpacpmyeckn. Monyyun npaBunbHbLIA OTBET U
MOXeT ero MHTepnpeTupoBaTh.

npaBurbHoe
BrnageHue

4 (xopoLuo)

Ob6yuyatowmmnca nokasbiBaeT LOCTATOYHbIN
YpOBEHb 3HaHun OCHOBHbIX
Tennogunanyecknx 3aKOHOB,
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX W
onpegenexHunsix; ycBoun OCHOBHYI0
nutepaTypy; AONyCKaeT He3HauuTenbHble
NOrpeLuHoCcTM Mpu OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneta 7]
[JOMONHUTENbHbIE BOMpPOCHI
npenogasartens.

Obyyvaowmmics OeMOHCTpUpyeT AocTaTtovHoe
NoHMMaHWe  yCrnoBMSA  3agadn, BrnageHue
HaBblkaMW ero aHanusa, Bblbopa dopmyn ans
ee peLueHus, 3HaHue pa3mepHOCTEeN
dunanyeckux BENNYUH. HonyckaeT
He3HaunTenbHble NOrpeLuHoCcTH npwm
NPMMEHEeHMNn MaTemaTU4yeckoro annapata ans
peanu3auum nnaHa pelleHus 3agaym Monyynn
npaBUIbHLIN OTBET, HO McnbiTbiBAET
3aTPYAHEHUS C  ero MHTepnpeTaumen.

3 (yooBneTBOpUTENbLHO)

Ob6yuvatowuics nokasbiBaeT 3HaHuA
yyebHOro MaTepvana B MWHUMANbHOM
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
UX NoA PyKOBOACTBOM npenogasaTens.

OOyuvatowmincss BHMKAeT B CMbIC/  YCIOBUSI
3aauyun, NOHMMaET NMaH ee peLleHus, oOHaKo,
HE MOXeT B T[OfIHOW Mepe C MNOMOLLbIO
MaTemMaTU4Yeckoro annapaTa peanu3oBaTtb ee
peweHne. 3HaeT pasMepHOCTU PU3NYECKUX
BENNYMH, MOXET caenaTb PUCYHOK UMK CXeMmy,
MOSICHAOLLYIO peLLeHre 3aaaun.

2 (HeyaoBMETBOPUTENBLHO)

HecnocobHocTb oTBETUTL Ha Bomnpoc 6e3
nomMoLum 3K3ameHaTopa. HesHaHue
3HAQUUTENBHOM  YacTu  MpUHUMNUanbHO
BaXXHbIX 3/1EMEHTOB OUCLUMMNIVHDI.
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 CyLeCTBEHHble OWnbKNn N He

MOXeT YCTpaHUTb nx naxe noa
PYKOBOACTBOM Mnpenogasartena.
MonmbiTka CMMCbIBaHWS, UWCMOMb30BaHUSA

HepaspeLLeHHbIX TEXHUYECKUX YCTPOWCTB
U NOnb30BaHWe NOACKa3KoM [AOpYyroro
YyernoBeka.

OOGy4atowminca He MOXeT npoaHanuM3npoBaTb
yCroBue 3afayu, HaMeTUTb NiaH ee peLleHus,
BblbpaTbh OPMYIbl U MAOXO OPUEHTUPYETCS B
hmanyeckux BENMYUNHaXx, He Brnageet
mMaTtematudeckum annapaTtom. [NpefacraBneHve
Yyxol paboTbl, 0TKa3 OT BbINOMHEHUS 3a4aHUs

O6yuatowuics naet B Lenom
KayeCTBEHHbIN OTBET, OCHOBAHHbIN Ha BCEX

3agava pelleHa BepHo. Bo3amMoxHbl HeGonbLume

3ayTteHo UCTOYHMKax WHdopmauuun. lMNpucyTcTeyioT
norpeLUHoCTU.
HebGonblne npobGenbl B 3HAHWUSX WK
HecyLLleCTBEHHblE OLINOKN.
Obyvalowmincs He uMeeT [OCTAaTOMHOroO
YPOBHSA 3HaHWA, NSIOXO opueHTupyeTcsa B |3agadva He pelwieHa. 3HauuTenbHble
He 3a4yteHo

OCHOBHbIX MOHATUSAX W  onpedeneHnsx
AVICUMNINHDI; JOMYyCcKaeT npu oTBeTe

NnorpeLHoCTn B pacyeTax.




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 5

1 YpaBHeHne OBUXEHMS.

2 YpaBHeHne aHepruu.

3 PerynapHblin pexum npoLeccoB TENNONPOBOAHOCTM

4 HecTaunoHapHble npouecchl TeNNoNpOBOAHOCTY B MAOCKOW NnacTtuHe. [ paHuYHbIe yCroBus
TpeTbero poza.

5 TennonpoBOAHOCTb B CTEPXKHE NMOCTOAHHOIO NMONEPEYHOro CEYEHUS.

6 MHTeHcndurkaumsa Tennonepegayn. MNMepegaya TennoTel Yepes pebpucTyo CTEHKY.

7 lMepepaya TENNOTHI Yepes LApOoBYIO CTEHKY. [paHWYHbIE YCNIOBUS NEPBOro U TpeTbero poaa

8 KpuTtudeckun gunameTp LMNUHAPUYECKON CTEHKM U TENMOBON U30NALMUN.

9 Mepepaya TennoTbl Yepes LUNUHAPUYECKYIO CTEHKY. [[paHnYHbIe YCroBMa MNepBOro U TPeTbero poaa.

10 MNMepepaya TennoTbl Yepes NMOCKY CTEHKY. [ paHWYHbIE YCIOBUS NEPBOro U TPeTbEero poaa.

11  |YcnoBus 0gHO3HAYHOCTM AN NPOLLECCOB TENMONPOBOAHOCTM.

12 |AudbdepeHumansHoe ypaBHEHWE TENNONPOBOAHOCTMY.

13 |Ycnosus 0gHO3HAYHOCTU NPU KOHBEKTMBHOM TennoobmeHe.

14  |Teopusa nogobus: BbIBOS KpUTEpPUEB NOA0OGUS.

15 OcHoBHble kpuTepus nogobus. Nx cdmnsmuecknii cmbich.

16 MpogonbHOe oMblBaHWE NNOCKON NOBEPXHOCTU. YCNOBUSA NPUNMNaHns.

17 M'MapoaMHamMn4eckmin NorpaHnYHbIN CrIon.

18 - - _
TennoBOW NOrPaHNYHbIN CION.

19 |TypOyneHTHbIM NepeHoc TennoThl U KONMYecTBa OBWKEHUS

20 CucTtema ypaBHeHWU naMUHapHOro norpaHUYHoOro Cros.

21 Cuctema ypaBHEHWUI NaMUHAPHOrO NMOrpaHUYHOro Crosi.

22 Cuctema ypaBHeHWU TypbyneHTHOro norpaHUYHoOro crosi.

23 Cuctema ypaBHeHWU TypbyneHTHOro norpaHUYHoOro crosi.

24 TennooTtaaya npu fnaMmmMHapHOM NOrpaHNYHOM Croe.

25 TennooTtaadva npu TypOyneHTHOM NOrpaHNYHOM Crioe.

26  |OcCHOBHblEe peXuMbl Te4eHust B Tpybax.

27  |TennooTtgaya nNpu NammMHapPHOM TEYEHMUM XMOKOCTU B TpyOax u kaHanax.

28 |Tennootgaya npu TypOYNEHTHOM pPEXMME TEYEHUS KUOKOCTH

29 |TennooTtgaya B M3OTHYTbIX U LLIEPOXOBATLIX Tpybax.

30 .
Tennootgava Npv BblIHYXXAEHHOM NONEepe4YHOM OMbIBaHUV OOUHOYHOWN TPYObI.

31 |TennooTtdada Npuv BbIHY>XAEHHOM MONEPEYHOM OMbIBAHUW OOUHOYHON TPYObI.

32 |TennooTtaada npv nonepeyHoM OMbIBaHUN KOPUAOPHOIO MyyKa.

33 TennooTtga4va npu cBOBGOAHOM ABUXEHUN XUOKOCTU.

34 Pexxmmbl Npy KMNEHUM XUOKOCTU B 6OMbLLIOM 0O BEME.

35 |O6o6watowee ypaBHeHme CTIOWMHA NPU KANEHUU B BONbLLUOM OOBLEME.

36 Pexunmbl TeuyeHns BocxogsLLero AByxdasHoro noToka 1 TennooTtgaya B HUX.

37 |O6ob6watowiee ypaBHeHne CTepMaHa npu KUneHum B Tpybax.

38 Pexumbl TEeUEHMs NPy rPaBUTALINOHHO CTekaroLLEeM OBYXa3HOM MOTOKE B BEPTUKANbHbIX Tpybax n
TennooTtaaya B HEM.

39 |Tepmuyeckue conpoTUBMEHNS NPU KOHOAEHCALMU YNCTOro napa.

40 TepmMnyeckoe ConpoTUBIIEHNE KOHAEHCATHON NITEHKU

41 3akoH lMnaHka.

42 3akoH BuHa.

43 3akoH CtedpaHa-bonbumaHa.

44 3akoH Kupxroda.

45 3akoH JlambepTa.

46 JlyumcTbin TeNnoobMeH Mexay TBepabIMU TENaMMm.




47 ny‘-IVICTbIﬁ TennoobmeH Mexay TenamMm ¢ npyuMeHeHneM 3KpaHoB.

48 JlydyeuncnyckaHue rasos.

49 Tenno- n maccoobmeH B OBYXKOMMOHEHTHbIX cpeaax. OCHOBHbIE NOHATUS N 3aKOHbI.

50 KOSdDC*)VILI,VIGHT TennonpoBoaAHOCTHU ra3os, XnaKocTen, MeTansioB u CTpOUTENIbHbIX MaTepuaros.

51  [Ounddy3noHHbIM NOrpaHUYHbIN cnow. AHanorus NpoLeccoB TennoobmeHa n MaccoobmeHa.

52 TennooTtaaya npu cBO6OAHOM OBVMXKEHUN XKUOKOCTMU.

53 |TennooTaaya npu nonepeyHoM OMbIBaHWUM NMy4KOB TPY6.

54  |TennooTaaya npu nonepeyHoM OMbIBaHUM OOUHOYHON TPY6GbI.

55 |TennooTtgaya npu BbIHY>XAEHHOM TEUYEHWM XMUAKOCTU B LLUEPOXOBATLIX Tpybax.

56 Tennootgava Npu BbIHYXXOEHHOM TeYEeHUU XKNOKOCTU B USOTHYTbIX pr6ax.

57 Tennootgava Npu BbIHYXXOAEHHOM TE€YEeHUN XXNOKOCTU B pr6ax B YCINOBUAX NaMNHAPHOIo pexunma.

58 Tennootgava npu BbIHYXXAEHHOM NMpOoAO0JIbHOM OMbIBaHNU N0CKOWn NOBEPXHOCTU Npun Typ6y]'|eHTHOM
NnorpaHN4YHOM Crioe.

TennooTtaaya npu BbIHY>XXAEHHOM NpoAO0JIbHOM OMbIBaHNU NnyoCKomn NoBEPXHOCTU Npn NaMmMHapHOM
norpaHN4YHOM cJoe.

59

60 Tennootgava npu BbIHYXXOEHHOM NMpOoAO0JIbHOM OMbIBaHUU NSOCKOW NOBEPXHOCTN NP NaMNHAPHOM
NnorpaHN4YHOM Crioe.

61 BbIBO4 OCHOBHbLIX KpUTEPUEB NO06KS.

62 Ycnosusa nogobus dmsmdeckmx npoueccoB. CneacTems n3 ycnosmi nogobus.

63 YpaBHeHMe CNOLIHOCTH.

5.2.2 TunoBble TeCTOBbIE 3afaHNA
He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3afgaym, Kenchbl)

1 Bbl4MCNnUTb NIIOTHOCTb TEMMOBOrO NOTOKA Yepes MIOCKY OOAHOPOAHYH CTEHKY, ECINIU CTEHKA BbINOMHEHa 13
cTanu

A=40 B1/(m*0C), TonwwmHa cteHkn 6=50 MM, TemnepaTtypbl

CTeHKun nogaepxmsatotcs noctodaHHbIMKM 1 =100 0C, t2=90 0C

gq=A(t1-12)/06 =

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

2 OnpepenuTb pa3HOCTb TeMMepaTyp Ha NOBEPXHOCTAX NpobkoBon cteHkn A=0,07 Bt/(m+0C), TonwuHom 6=50
MM MpKW NAOTHOCTK

TENoBOro notoka vepes Hee q =70BT/m2

At=q+0/A=70+0,05/0,07=50°C

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oueHUBaHUsA 3HaHUW, YMEeHUI, BrageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauum U NopsAoK NUKBMAALIMM akafeMNn4yecKon
3aJ0/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTuMBHbIM aktom CI6MYMNTA
«[MonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSA YCNEBAaEMOCTU U MPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No gUcUMninHe

YcTHas X MucbmeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTUN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNnHe

Bpemsa Ha NoAroToBKy YCTHOrO oTBeTa — 45 MUHYT. B 9T0 BpeMsi BXOAUT NOAroToBKa OTBETa Ha TeopeTuyeckue
BOMPOCHI.

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [loa uspaHua | Ccbinka
6.1.1 OcHoBHas yye6Hasa nuTepaTtypa
B.A. Cycnos TennomaccoobmeH [TekcT]:[ M-Bo o6pa3oBaHusa u http://www.nizrp.naro
y4ebHoe nocobue Hayku PO, CM6ITYPI. — 2008 d.ru/teplomassoobm

cne.: criertyprn en.htm




B.A. Cycrnos TennomaccoobmeH [Tekct].| M-Bo o6pasoBaHusa u http://www.nizrp.naro

Y.2.: yyebHoe nocobue Haykn PO, BLUT3 2017 d.ru/metod/kpte/20.p

cnerynta. — Cre.: df

BWTS CNerynrta
OynbHes, r. H.,|OcHoBbI Teopun CaHkT-MNeTepbypr: 2010 http://www.iprbooksh
TuxoHos, C. B. TennomaccoobmeHa Ynusepcuter UTMO op.ru/67505.html
OeptorvH, B. B.,|TennomaccoobmeH CaHkT-INeTepbypr: CaHkT- http://www.iprbooksh
Bacunbes, B. o, MeTepbyprckui op.ru/74378.html
Ynawesa, B. M. rocyaapCTBEHHbIN 2016

APXUTEKTYPHO-

CTPOUTENBHLIN
yHuBepcuteT, 95C ACB

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

B.H. benoycos [u gp.] |TennomaccoobmeH  [TekcT]:
y4yebHO-MeToamMYeCKoe
nocobue Ans  BbINOSIHEHUS
nabopaTopHbIx paboT

http://www.nizrp.naro
d.ru/metod/kpte/11.p
df

M-Bo obpasoBaHusa n
Haykun PO, CM6IrTYPI. — 2014
Che.: CcrnerTypPn

B.A. Cycnos Mporpamma M KOHTPOSbHbIE
3agaHus no Kypcy
«Tennomaccoobmen» [TekcT]

http://www.nizrp.naro

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

Haykn P®, CM6IrTYPI. — 2013
chne.: CnertyrPn

B.A. Cycnos TennomaccoobmeH [TekcT].| M-Bo o6pasoBaHusa u http://www.nizrp.naro
Y.1.: yyebHoe nocobune Haykn PO, BLUT3 2016 d.ru/metod/kpte/19.p
CnerynTtpg. — CIe.: df

BWT3 Crneryntn

6.2 MNMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpPaHAeMoro NporpamMmmMHoro obecneyeHus
MicrosoftOfficeProfessional 2013
Microsoftwindows 8

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6asbl, Heo6XxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopusi OcHaleHne

MynbTumMeguiiHoe obopyaoBaHue, cneumnanmanpoBaHHas mebenb, Jocka
JlekuymoHHas y A PYA H P A
aygutopus

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygutopus

J'Ia60paTopr|e YCTAHOBKU ONA nccnegoBaHua npoueccos TennoobmeHa B XUOKOCTAX U rasax
A-205

JlaGopaTopHble YCTaHOBKM AN  UCMbITaHUA PasNUYHbIX KOHCTPYKUUIA  TennooBMeHHbIX
A-207 annapartoB, nabopaTopHasi ycTaHoBka TennocHabxeHnve ¢ MMCO, nabopaTopHbIi CTeHA Mo
nccrnegoBaHMio TEpMOAMHAMUYECKMX NPOLIeCCOB




