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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

Matematuka (Teopus BepOATHOCTEWN)
Xumus

MaporasoguHamuka (Mvapasnuka)
®dusnka Ans TennodHepPreTMKoB
MHdopmaTumka

WHxeHepHasa rpacmka
TeopeTnyeckas MexaHuka

Jkonorus

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: UCNonb3oBaTb OCHOBHbIE 3aKOHLI 1 CMOCOOLI nepeHoca TensioTbl 1 Macchbl

BnapeTb: pacyeTamyu NpoLEeCccoB TennoMaccoobMeHa B COOTBETCTBUM C 3ajaHHOW MeTOAMKOM.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHasa paboTa

cP MHHOBaL.

Jlex. Mp. Na6b. (4achI) hopmbl
(4achbt) | (4achl) | (4achl) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eGHbIX 3aHATMIA

CemecTp
(kypc ans
3A0)

Pasgen 1. TennonpoBogHOCTb

Tema 1. TemnepaTtypHoe none.
TemnepaTypHbln  rpaguneHT.  Tennosown
notok. 3akoH Pypbe. KoadduumeHT
TennonposoAHocTn. [OuddepeHumnansHoe 0,5 0,5 14 nn
ypaBHEeHWe TennonpoBOAHOCTU. YCroBus
O[HO3HA4YHOCTHU ans npoLeccos
TEeNnonpoBOAHOCTML.

Tema 2. [llepegaya TennoTbl 4epes
NMAOCKYy0, UWNMHOPUYECKYIO W  LUApOBYIO
CTEHKM MpuM  CTAUUOHAPHOM  pexume.
KpuTnyeckmin gumametrp UMNUHOPUYECKON
CTEHKM. Mytn WHTEHCHdMKaLn
Tennonepegayn.  TennonpoBoAHOCTb B
cTepXxHe MOCTOSIHHOTO nonepeyHoro 0,5 0,8 14 un
cevyeHus. Tennonepegava yepes
pebpUCTYIO CTEHKY.

JlabopatopHasa pabota Ne1. Onpegenexve
koadpdurumeHTa TENIonpoBOAHOCTU
U3OMNALUMOHHLIX ~ MaTepuanos  Mmetogom| 3
NNacTuHbl

Tema 3. HecTaumoHapHas

. 0,5 0,5 14 nn
TEnnonpoBoAHOCTb. PerynsapHbin pexum.

Paspen 2. KonBekuus

Tema 4. OCHOBHblE MOMOXEHUS YYEHUS O
KOHBEKTMBHOM TennoobmeHe. OCHOBHbIE
noHaTMA un  onpegenenus. dusnyeckue
cBoucTBa xuakoctu. [ndpdepeHumnansHblie
YPaBHEHUS KOHBEKTMBHOIO TennoobmeHa.
MmppoanHammnyeckun " TennoBown
norpaHnyHble cnou. TypOyneHTHbIN
nepeHoc TeNsoTbl U KONUYECTBa ABUXKEHUS.
JTabopatopHasa paboTta Ne2. Onpegenexue
KoadhpumumeHTa TennooTtgauun npwu
cBob6ogHOM OBVDKEHUM oT CTEHKM
BEPTMKANbHOM TPYObI K BO3OYXY

0,5 0,8 14 mn




Tema 5. Tlogpobue wun  MoaenupoBaHue
NpoLLeCCOB  KOHBEKTUMBHOrO  TennoobmeHa.
O6uwme MONOXEHUS. MpuBeneHune
MaTemMaTu4eckom  (QOPMYNUPOBKN  KpPaeBOM
3ajaum K 3anucu B GespasmepHbiX
nepeMeHHbIX. bespasmepHble nepemeHHble U
ypaBHeHus nopobus. Ycnosuss  nogobus
dmamyeckux npoueccoB. Creactemst U3
ycroBun nogobusa. MeTton pa3mepHOCTEN.
MogenvpoBaHne npoLeccoB KOHBEKTUBHOMO
TennoobmeHa.

Tema 6. Tennootgada npu BbIHYXOEHHOM
NPOAONIbHOM OMbIBaHUM NIOCKON NOBEPXHOCTW.
WHTerpanbHble ypaBHEHMS NOrPaHNYHOrO CIOSI.
TennooTtgaya npu NamMMHapHOM MOrpPaHUYHOM
crnoe. [lepexon namMuHapHOrO TeYeHus B
TypOyneHTHoOe. TennooTtgava npu
TypOyrneHTHOM MorpaHNYHOM Croe.
JlabopaTopHasi paboTta Ne3. OnpegeneHve
koadpduumMeHTa TennooTgaym npu cBo6ogHOM
OBWKEHUN OT CTEHKN rOpU3OHTanbHOW TpyObl K
BO3OYXYy

Tema 7. Tennootgaya npu  BbIHYXXOEHHOM
TeyeHnn xugkoctn B Tpybax. OcobGeHHoCTH
OBMWXeHMst 1 TennoobmeHa B Tpybax.
WHTerpanbHoe ypaBHeHWe TennooTgayn ans
CTabunmnampoBaHHOro TennoobmeHa.
Tennoothaaya npu  TEYEHUM KMOKOCTM B
rmagkux  TpyGax  Kpyrrmoro  nornepevHoro
cedeHus. Tennootaaya Npu TeHEHUN XKNOKOCTU
B TPybax HeKpyrmnoro nonepeyHoro ceyvyeHusi, B
N30rHYTbIX 1 LWepoxoBaTbiX Tpybax.

Tema 8. Tennootgaya npu nonepevyHoMm
OMbIBAHUW  OAMHOYHOW  Kpyrron  TpyObl.
Tennootaaya npu MOMEPEYHOM OMbIBAHUM
ny4KkoB TpyO.

NlabopatopHasa pabota Ne4. OnpepgeneHue
KoadhpumumeHTa Tennootgayn "
rMapaBnnyecKoro CONpOTMBNEHMS npm
BbIHYXXJEHHOM [OBWKEHUW BO3Adyxa BHYTpU
TPYObI

Tema 9. Tennootgaya npu CcBOOOAHOM
OBWKEHUN XMUAKOCTU. OCHOBHbIE MOMOXEHMS.
Tennootoaya npu CBOGOOHOM  ABWXKEHWUU
KUOKOCTU B OonbluoM obbeme. TennoodbmeH
npM cBOGOOHOM  ABWXEHUM XKUOKOCTU B
orpaHM4YeHHOM MPOCTPaHCTBE.

JNTabopatopHasas pabota Ne5. OnpegeneHue
KoahULMEHTa U3NYyYeHUs TBepaoro Tena
KanopuMeTpUYECKUM

0,5 0,5 14 nn
0,5 0,8 14 nn
0,5 0,5 14 nn
0,5 0,8 14 nn
0,5 0,5 0,8 14 nn




Tema 10. Tenno- w©n maccoobmeH B
OBYXKOMMOHEHTHbIX cpepax. OcCHOBHbIE
MOHATUA W  3akoHbl. [OuddpepeHumnansHbie
ypaBHeHus Tenno- u maccoobmeHa. Tenno- u
mMaccootaaya. Ouddy3noHHbIN NorpaHUYHbIN
cnon. AHanorusi npoueccoB TennoobmeHa u
MaccoobmeHa.

Pasgen 3. TennoobmeH npu kuneHun

Tema 11. TennoobmeH npu  KuNeHun
OLHOKOMMOHEHTHbIX  XXWUAKOCTM  BonbLIoM
obbeme. MexaHmam npouecca TennoobmeHa
npyM  Ny3blpbKOBOM  KUMEHUW  XXMUAKOCTW.
CTpyKkTypa NOTOKa MpW My3bipbKOBOM KUMEHUU
XWOKOCTM B HEOrpaHW4YeHHOM  obbeme.
Tennootaaya npu  Ny3blpbKOBOM  KMMEHUU
XNOKOCTW B YCNOBUAX CBOOOAHOIO ABWXKEHUS.

Tema 12. TennoobMeH Npu KUNEHWUMU XNOKOCTH
B YCNOBUSIX  HamnpaBfeHHOro  TeYeHwus.
CT1pykTypa AByxda3HOro noToka n TennoobmeH
NPy KUMEHW >KUOKOCTU BHYTpU Tpyd npwu
BOCXoAslWeM TeyeHum notoka. CTpykTypa
AByxdasHoro noTtoka W TennoobmeH npu
KANEHW  XMAKOCTM  BHYTpM  Tpyd  npu
rpaBUTaLMOHHOM TeyeHun notoka. Kpuaucel
KUNeHwus.

Tema 13. TennoobmeH npu KoOHOEHCALMM
yuctoro napa. OCHOBHbIE  MOJOXEHUS.
TennoobmeH npuv MNNEHOYHON KOHAEHcauun
HenoaBWXKHOro napa.

Paspgen 4. TennoBoe nsny4eHuve.

Tema 14. OcHoBHble nonoxeHus. Buabl
NY4YMCTbIX NOTOKOB. BekTOp nanyyeHus. 3akoHbl
TENsIoBOro M3ny4yeHus.

Tema 15. TennoobmeH wusnyyeHvem wmexagy
TBEpPAbIMU Tenamu. TennoobmeH usnyyeHuem
B cuctemMe Ten C nnockonapannenbHbIMu
nosepxHocTaMU. N3nyyatenbHas cnocobHOCTb
TBepAblX Ten. TennoodMeH usnyyeHnem mexay
Tenom u ero obonoykon. TennoobmeH
n3nyvyeHnem mMexay ABYyMS Tenamu,
NPOW3BOJILHO pacnonoXeHHbIMM B
npocTpaHcTBe.  Yrnosble  KOIMPULMNEHTHI
N3nydeHus.

0,5 0,5 14 nn
1 1 14 nn
1 1 14

0,5 1 10
1 1 14 nn
1 1 14 nn




Tema 16. TennoobmeH B nornoLjaroLLmnx m

manyvarmowmx

cpenax. OcobeHHoCcTH

n3ny4yeHnss rasoB W napos. JlyyncTbin 1 2 14

TennoobmMeH Mexay rasoBon cpefon u
obonoykon. CrnoxHbIn TENNOOOMEH.

Pasgen 5. TennoobmeHHble annaparthbl

nn

Tema 17. Knaccndukaums TennoodMeHHbIX

annapartos.

TENNOOOMEHHbIX

NonoXxXeHuna

pacuyeTa. CpefHsia pa3HOCTb TEMNepaTyp U

MeToAbl ee
onpeneneHus
TennoobmeHa.

TemnepaTyp MOBEPXHOCTM

Tennoson pacyeTt
annapatoB. OCHOBHbIE
YpaBHEHWs1  TEMJIOBOrO

BbIHUCIIEHUA. MeTogpbl

Tema 18. [wmgpomexaHuyecku pacudeT
TENNOOOMEHHbIX
pacyeTta. ['mgpaBnunyeckue coOnNpoOTUBIEHUSA
3NeMeHToB  TennooOMeHHOro annapara.
Pacyetr MowHoOCTM, Heobxoaumon AN
nepeMeLLEeHNs XXNOKOCTH.

nn

arnnaparos. 3agaum
0,5 2 12

nn

Wtoro B cemectpe (Ha kypce anst 3A0) 12 14 4 245

KoHcynbTaumm n npoMexyTodHas
attectauus (Ok3ameH, 3ayer)

2,75 10,25

Bcero koHTakTHas pab6orta n CP no

aucumnnuHe

32,75 255,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NpefyCcMOTPeHO

5. ®OH[} OLIEHO4HbIX CPEACTB AN MNPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMN
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon
KoMMneTeHuumn

MokasaTenu oueHnBaHMA pe3ynbTaTtoB 0byyYeHns

HanmeHoBaHMe OLEeHOYHOTO

cpeacTea

OrK-3

[leMoHCTpUpyeT 3HaHUSA 3aKOHOB Y OCHOBHbIX (hM3MKO-MaTEMaTUYECKUNX
MoZenel MexaHW3MOoB rnepeHoca TeNoTbl U Macchbl MPUMEHUTENBHO K
TENNOTEXHUYECKUM M TENTOTEXHONOMMYECKMM YCTaHOBKaM 1 cucTemam;
nNpobnem pekoHCTPYKUMM U MOAEPHM3aUUU  TEnoTEXHUYECKOro
060pynoBaHNA OOLEKTOB Y COOPYKEHUIA TEMMOIHEPTETUKN.
CnocoGeH MpuvMeHsITb  COBPEMEHHblE  METOAbl  UCCNEeAOBaHUS;
paccuuTbiBaTb TeMnepaTypHble Mofisi B MOTOKaxX TEeXHONOrMYeckux
XMOKOCTEN U rasoB, B 3MEeMeHTax KOHCTPYKUUM TEennoBbIX WU
TENNOTEXHONOMMYECKMX YCTaHOBOK; paccyMTbiBaTh MNepeaaBaemMble
TEMMOBbIE  MOTOKM C  LEnbld  UHTEHCUdWKaLMM  MPOLECCOB
TennomaccoobmeHa, obecneyeHnss HopMasibHOro TemnepaTypHOro
pexuma paboTbl 3rieMeHToB 06OpyAOBaHWUS Y MUHMMU3AUMM NOTEPb
TENNOThI.

WcnonbayeT OCHOBHblE MeTOAUKN pacyeToB npoLeccos
TenromacconepeHoca B 3reMeHTax  TEemnnoTeXHUYEecKoro U

TENnnoTEXHONOMMYeCcKoro 060pYya0BaHNA;METOANKM UCMbITaHUA
TEXHOMOrM4YeCcKoro obopyaoBaHus B COOTBETCTBUN c
npodpunempaboTsl; npeacrasnseT pesynbTarThl Hay4HbIX

uccnenoBaHui B Bue OTYETOB, pediepaToB, HayuHbIXNYBIMKkauuin u Ha

Bonpochl
cobecenoBaHus.
OpWeHTUpOBaHHOEe 3afaHne

YCTHOrO
MpakTnko-




5.1.2 Cuctema u Kputepum

oueHuBaHuA

KpMTepMM oueHnBaHUA CCbOpMI/IpOBaHHOCTI/I KOMMeTeHUMn

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 OoTBEeTE;
ycBOun OCHOBHYO " 3HaKoM c
OOMNONHWUTENBHOW  NNUTEPaTypon;  MOXeT
00BACHUTb B3aMMOCBS3b OCHOBHbIX
Tennon3nYecknx 3aKkoHOB U UX 3HaYEeHne
Ang nocnegyowen npodeccMoHanbHON
OEATENbHOCTW; MposIBNseT TBOp4YecKue
CMOCOOHOCTM U LUMPOKYH 3pyauumio B
ncnonb3oBaHuMm y4yebHoro matepuana.

OOGy4atowminca OeMOHCTpUpYeT npaBUiibHOE
noHMMaHvWe  YycrnoBust  3ajadvn, BnageHue
HaBblkaMW €ro aHanuMsa, BblOoOpa HYXHbIX
dopMyn  Ana  ee  pelweHus,  3HaHue
pasmepHocTen U3NYECKMX BENUYUH. YMeeT
NPUMEeHsATb MaTemaTudeckuin annapaT Aand
peanusauuu nNnaHa pelleHns 3agadn u, ecrnu
3TO HeobxoauMMo, MOXeT npeacTaBuTb ero
rpacpmyeckn. Monyyun npaBunbHbLIA OTBET U
MOXeT ero MHTepnpeTupoBaTh.

4 (xopoLuo)

Ob6yuyatowmmnca nokasbiBaeT LOCTATOYHbIN
YpOBEHb 3HaHun OCHOBHbIX
Tennogunanyecknx 3aKOHOB,
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX W
onpegenexHunsix; ycBown OCHOBHY0
nutepaTypy; AONyCKaeT He3HauuTenbHble
NOrpeLuHoCcTM Mpu OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneta "
[JOMONHUTENbHbIE BOMpPOCHI
npenogasartens.

Obyyvaowmmics OeMOHCTpUpyeT AocTaTtovHoe
NoHMMaHWe  yCrnoBMSA  3agadn, BrnageHue
HaBblkamMWn ero aHanuaa, Bblbopa copmyn ans
ee peLueHus, 3HaHue pa3mepHOCTEeN
dunanyeckux BENNYUH. HonyckaeT
He3HaunTenbHble NOrpeLuHoCcTH npu
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 cchopmynupoBaTtb
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
MX NoA PyKOBOACTBOM npenogasaTens.

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

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.
MonmbiTka CMMCbIBaHMSA, WCMNOMb30BaHUS

HepaspeLLeHHbIX TEXHUYECKUX YCTPOWCTB
U NOnb30BaHWe NOACKa3KoM [AOpYyroro
YyernoBeka.

OOGy4atowminca He MOXeT npoaHanuM3npoBaTb
yCrioBue 3afayu, HaMeTUTb MNaH ee peLleHus,
BblbpaTbh OPMYIbl U MAOXO OPUEHTUPYETCS B
hmanyeckux BENMYUNHaXx, He Brnageet
mMaTtemaTudeckum annapaTtom. [NpeacraBneHve
Yyxol paboTbl, 0TKa3 OT BbINOMHEHUS 3a4aHUs

O6yuatowuics naet B Lenom
KayeCTBEHHbIN OTBET, OCHOBAHHbIN Ha BCEX

3agava pelleHa BepHo. BoamMoxkHbl HeGonbLIne

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 MOHATUSIX W  onpeaeneHusx
AVICUMNINHDI; JOMYyCcKaeT npu oTBeTe

NnorpeLHoCTn B pacyeTax.




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Kypc 3

1 YpaBHeHne OBUXEHMS.

2 YpaBHeHne aHepruu.

3 PerynapHblin pexum npoLeccoB TENNONPOBOAHOCTM

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

5 TennonpoBOAHOCTb B CTEPXKHE NMOCTOAHHOIO NMONEPEYHOro CEYEHUS.

6 MHTeHcndurkaumsa Tennonepegayn. MNepenaya TennoTbl Yepes pebpucTyro CTEHKY.

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

8 KpuTtudeckun guameTp LNNUHLPUYECKON CTEHKM M TENSTIOBON U30NALMMN.

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 NPOLIECCOB TEMNONPOBOAHOCTU.

12 |AudbdepeHumansHoe ypaBHEHWE TENNONPOBOAHOCTMY.

13 |Ycnosus 0gHO3HAYHOCTU NPU KOHBEKTMBHOM TennoobmeHe.

14  |Teopusa nogobus: BbIBOS KpUTEpUEB NogoouUs.

15 OcHoBHble kpuTepus nogobus. Nx cdmnsmuecknii cmbich.

16 MpogonbHOe oMblBaHWE NNOCKON MOBEPXHOCTU. YCNOBUS NPUMMNAHUS.

17 M'MapoaMHamMn4eckmin NorpaHnYHbIN CrIon.

18 - - _
TennoBOW NOrPaHNYHbIN CION.

19 |TypGyneHTHbIM NepeHoc TennoThl U KONMYecTBa ABWKEHNS

20 CucTtema ypaBHeHWU naMUHapHOro norpaHUYHoOro Cros.

21 Cuctema ypaBHEHWUI NaMUHAPHOrO NorpaHMYHOro Crosi.

22 Cuctema ypaBHeHWU TypbyneHTHOro norpaHUYHoOro crosi.

23 Cuctema ypaBHeHWU TypbyneHTHOro norpaHUYHoOro crosi.

24 TennooTtaaya npu faMMHapHOM NOrpaHNYHOM Croe.

25 TennooTtaadva npu TypOyneHTHOM NOrpaHNYHOM Crioe.

26  |OcHOBHble pexuMbl TedeHus 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 CTOWMHA NPU KMNEHUN B BOMbLLIOM Ob6bEME.

36 Pexunmbl TeuyeHns BocxogsLLero AByxdasHoro noToka 1 TennooTtgaya B HUX.

37 |O6ob6watowiee ypaBHeHne CTepMaHa npu KuneHnu 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 lNMnaHka.

42 3akoH BuHa.

43 3akoH CtedpaHa-bonbumaHa.

44 3akoH Kupxroda.

45 3akoH JlambepTa.

46 JlyumcTbin TeNnoobMeH Mexay TBepAbIMY TeNaMMm.




47 ﬂy‘-WICTbIVI TennoobmeH Mexay Tenamm ¢ npyuMeHeHneM 3KpaHoB.

48 JlyyeucnyckaHwue rasos.

49 Tenno- n maccoobmeH B OBYXKOMMOHEHTHbIX cpeaax. OCHOBHbI€ NOHATUSA N 3aKOHbI.

50 KOSdeDVILI,VIeHT TENONPOBOAHOCTU ra3os, XnOKoCTen, MeTanmnos n CTpOUTENbHbIX MaTepunaros.

51 |Onddy3noHHbIM NOrpaHnyYHbIN CNon. AHanornst NpoLeccoB TennoobMeHa n MaccoobmeHa.

52 TennooTtgada npu cBO6OAHOM ABMXKXEHUN XKUOKOCTMU.

53 |TennooTaaya npu nonepeyHoM OMbIBaHWUK My4KoB Tpy6.

54  |TennooTaaya npu nornepevyHoM OMbIBaHWUN OAMHOYHON TPYGbI.

55 |TennooTtgaya npu BbIHY>XAEHHOM TEYEHUM XKMOKOCTU B LLIEPOXOBAThLIX TpyHax.

56 Tennootgava Npn BbIHY>KAEHHOM TeYEeHUU XKXNOKOCTU B NU3OTHYTbIX pr6ax.

57 Tennootgava Npn BbIHY>KAEHHOM TeYeHUN XKXNOKOCTU B pr6ax B YCNoBUAX NaMnUHaApPHOro pexmnma.

Tennootgava npu BbIHY>XKAEHHOM NpOoA0JIbHOM OMbIBaHUN NSOCKOW NOBEPXHOCTU Npn Typ6y]'|eHTHOM

58 NOrpaHNYHOM Crioe.

59 Tennootaaya npu BbIHYXAEHHOM NPOAONLHOM OMbIBAaHUW NIIOCKOW NOBEPXHOCTM NPpU NaMUHaAPHOM
NnorpaHNYHOM Croe.

60 Tennootaaya npuv BbIHYXXAEHHOM NPOAOMBLHOM OMbIBaHWUW NOCKON MOBEPXHOCTU MPY NTaMUHAPHOM

norpaHN4YHOM crioe.

61 BbiBOA OCHOBHbIX kpuTEpPMEB NOA0OMS.

62 Ycnosusa nogobusa gpmsmyecknx npoueccos. Cneactemsa u3 ycrnosui nogoobms.

63 YpaBHEHWE CNOLWHOCTH.

5.2.2 TunoBble TeCTOBbIE 3afaHNA
He npegycmoTpeHo

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

1 BblunMcnuTb NNOTHOCTL TEMMOBOrO NOTOKA Yepes MMOCKY OJHOPOAHYHK CTEHKY, eCrnv CTEHKa BbIMOJIHEHa U3
cTanm

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

CTEHKW nogaepxmatoTcst noctoaHHbIMKM 1 =100 0C, t2=90 0C

g=A(l-12)/0 =

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

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

TEennoBoro notoka vyepes Hee q =70BT/m2

At=q*8 /A =70+0,05/0,07=50°C

5.3 MeTogmnyeckue maTepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, YMeHUI, BrageHui (HaBbIKOB
1 (UNK) NpaKTU4ECKOro onbiTa AesATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMeXyTo4yHoWu atrectauMu m nopsaaok MIMKBUaLMN akageMuieckomn
3aJ0/MKEHHOCTHU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOS yCneBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumm obydatoLwmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AUcCLMninHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue MHaga

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNINHEe

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

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
OynbHes, I. H.,|OcHoBbI Teopumn CaHkr-lMeTepbypr: http://www.iprbooksh

2010

TuxoHos, C. B. TennomaccoodbmeHa YHusepcutetr UTMO 0p.ru/67505.html




[eptoruH, B.  B.,|TennomaccoobmeH Cankr-leTepbypr: CaHKT- http://www.iprbooksh
Bacunees, B. o, MeTepbyprckui op.ru/74378.html
Ynawesa, B. M. rocyAapcTBEHHbIN 2016
APXUTEKTYPHO-
CTpOUTENbHLIN
yHuBepcuteTt, O6C ACB
B.A. Cycnos TennomaccoobmeH [Tekct]:| M-Bo o6pasoBaHusa 1 http://www.nizrp.naro
y4yebHoe nocobue Haykn P®, CMN6ITYPII. — 2008 d.ru/teplomassoobm
Cno..: CrerrTyprn en.htm
B.A. Cycnos TennomaccoobmeH [Tekct].| M-Bo o6pasoBaHusa 1 http://www.nizrp.naro
Y.2.: yyebHoe nocobue Haykn PO, BLUT3 2017 d.ru/metod/kpte/20.p
Cneryntf. — Cne.: df
BWTS CMNerynrta
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
B.A. Cycnos TennomaccoobmeH [Tekct].| M-Bo o6pasoBaHusa 1 http://www.nizrp.naro
Y.1.: yyebHoe nocobue Haykn PO, BLUT3 2016 d.ru/metod/kpte/19.p
Cneryntf. — Cne.: df
BWTS CMNerynrta
B.A. Cycnos Mporpamma u KOHTPOSibHbIE M-80 06pazosaHus gttp:///WWV(\;./nkizrp/.na:jof
3agaHus no Kypcy waykn PO, MBI TYP. — 2013 .ru/metod/kpte/1.p
«Tennomaccoobmen» [TekcT] Cr6.- CAGFTYPH
B Benoycon o] [ Tersanaccooter ol ™| thao oopasoman e e
y A Haykn PO, CN6ITYP. — 2014 : pte/ll.p
nocobve Ans BbIMNONHEHUS Ch6.: Cr6rTYPA df
nabopaTopHbIx paboT "

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX 1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NpPorpamMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional 2013
Microsoftwindows 8

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyanTtopus OcHalleHne

MynbTuMeauninHoe 060 OBaHue, cneunanusnpoBaHHasi mebenb, ocka
JlekumoHHas Y A pyA H P A
ayautopus

CneuwnanuavpoBaHHasn mebenb, fgocka
YyebHas ayautopus

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

JlTabGopaTopHble YCTaHOBKM AN WUCMbITaHUS pasnuyYHbIX KOHCTPYKLUMIA TennooOMeHHbIX
A-207 annapatoB, nabopaTopHasi yctaHoBka TennocHabxeHve ¢ MIMCO, naGopaTopHbIi CTeHd Mo
nccnefoBaHnio TEPMOAMHAMUYECKMX NPOLIECCOB




