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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnuHbl: CchopmmnpoBaTb KOMNeTeHUun obydatoLerocs B o6nacru:

- 3HaHWMI 0 nepedaye TeMnoThl U Macchl, oGecneumBaloLLMX BOCMPUATUE MOcMedyolmnx y4eBHbIX KypcoB B
COOTBETCTBUM C YpoBHEM ob6pasoBaHus «bakanaspuaT»;

- KBanUUUMPOBAHHOrO MPOBEAEHUA 3MeMEHTapHbIX PacyeToB 3adayv TennonpoBOAHOCTU, KOHBEKTUBHOMO
TennoobmeHa, TennoobMeHa npu pasoBbIX U XMMUYECKUX NPeBpaLLeHnUsIX U TernnoobMeHa nuanyvyeHnemM, MaccoobmeHa,
TEnnornapasnmku;

- UCMOMb30BaHWS  (PAKTMYECKOr0  HayyHO-TEXHWYECKOro  MaTtepuana Kypca [Ans  He npepbiBHON
MUPOBO33PEHYECKON U METOAOMNOMNMYECKO NOAroTOBKN CTYAEHTOB.

1.2 3agaun AUCLUNNUHBI:

MprobpeTeHne M TBOPYECKOE YCBOEHME CTYAEHTaMW Hay4dHO-TEOPETUYECKMX W WHXEHEPHO-MPaKTUYECKNX
BOMpOCOB B obnacTu:

* TEMNONPOBOAHOCTH;

* KOHBEKTMBHOIO TeNNoo0MeHa B OQHOPOAHOM CPeae;

* TennoobmMeHa npu asoBbIX U XUMUYECKUX NPEBPALLEHUSIX;

* TENNOOOMEHA U3NyYeHNeEM;

* MaccoobmeHa;

* TENNOOBMEHHbIX annapaToB.

1.3 TpeboBaHu1A K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLlerocs:

MpenBaputensHas NOArOTOBKa NpegnonaraeT co3gaHne OCHOBbI NS (hOpMUPOBAHNA KOMMNETEHLNNA, YKa3aHHbIX
B N. 2, NPU N3y4eHN OUCLUMIINH:
CnocobHoCTb AeMOHCTpUpoBaTh 6a3oBble 3HAHUA B 001acTh eCTECTBEHHOHAYYHbIX OUCLMMNIIMH, TOTOBHOCTb BbISIBMATD
€CTECTBEHHOHAY4YHY0 CYLLHOCTb Npo6nem, BO3HMKAOLWMX B X04e NPOdECCUOHANBHON AEATENBHOCTU; NPUMEHSATL AN UX
paspelleHsi OCHOBHbIE€ 3aKOHbl €CTeCTBO3HaHWUs, MeToAbl MaTeMaTU4ecKoro aHanmsa W MOAEeNUPoBaHUS,
TEOPETMYECKOTO U SKCMEPUMEHTAITbHOIO UCCNeqoBaHUs.

MaTtematunka

dusunka

Xumus

dursnka ans TennosHepreTMKos
MaporasognHamuka (Mvapasnuka)
Matemartuka (Teopus BepodaTHOCTEN)
TeopeTunyeckas MexaHuka
WHxeHepHas rpadmka
WHdbopmaTtnka

Okornorus

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-3: CnocobeH neMoHCTpUpoBaTh NPMMeHeHMEe OCHOBHbIX CMOCOGOB Nony4yeHusi, npeobpasoBaHus,
TpaHcnopTa U UCMOJIb30BaHUA TENNOTbI B TENJIOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHbIE 3aKOHbI U CNOCOObI nepeHoca TensioTbl U MaccCbl.

YMeTb: NCNonb3oBaTb OCHOBHbIE 3aKOHbI 1 CMOCOObI nepeHoca TensioTbl U Macchbl
Bnapetb: pacyeTamMmu npoueccosB TennomaccoobmeHa B COOTBETCTBUN C 3a4aHHON METOANKON.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HanmeHoBaHue n cogepxaHue pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHas paboTta

Nek.
(vacsl)

Mp.
(vacenl)

Nab.
(vacenl)

CP
(vachbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. TennonpoBogHOCTb

Tema 1. TemnepaTtypHoe none.
TemnepaTypHbln  rpagueHT. Tennosown
notok. 3akoH ®ypbe. KoadduumeHT
TennonpoBoAHocTu. [OuddepeHumansHoe
ypaBHeHue TennonpoBoAHOCTU. YCnoBusi
O[IHO3HA4YHOCTU ans npoLeccos
TEeNnnonpoBOAHOCTMW.

nn

Tema 2. T[lepegaya TennoTbl 4epes
MAOCKYH0, LMAMHAPUYECKYID M LUAPOBYHO
CTEHKM nNpU  CTauMOHapHOM  pexunme.
KpuTunyeckuin gmnameTtp LMNUMHOPUYECKON
CTEHKM. MyTtn WHTEeHCcUmKaumnm
Tennonepegayn. TennonpoBOAHOCTL B
cTepxHe NMOCTOSIHHOTO nonepeyHoro
ceyeHus. Tennonepenaya yepes
pebpUCTYIO CTEHKY.

JlabopaTtopHasa pabota Ne1. OnpeageneHue
koadbdumumeHTa TENMONpPoOBOAHOCTH
M30NSAUMOHHBLIX  MaTepuanoB  MeTOAOM
NnacTUHbI

nn

Tema 3. HecTtaunoHapHag
TennonpoBOAHOCTb. PerynsapHbin pexxum.

nn

Paspen 2. KoHBekuus

Tema 4. OCHOBHblE MOMOXEHUS Y4EHUS O
KOHBEKTMBHOM TennoobmeHe. OCHOBHble
NOHATUA K onpegeneHnsa. dusmnyeckue
cBoncTBa xugkoctu. AuddepeHumnanbHbie
ypaBHEHUS KOHBEKTMBHOrO TennoobmeHa.
M'mapoanHamuyeckmm " TENnmnoBoun
norpaHuYHble crnow. TypOyNeHTHbLIN
nepeHoc  TenmoThbl n Konm4ecTBa
OBWKEHNS.

JlTabopaTopHasi pabota Ne2. OnpeneneHve
KoahpmLmeHTa TennooTaayu npwu
CcBOOOOHOM  [OBMXEHUM  OT  CTEHKM
BEPTUKaNbHON TPyObl K BO34YXY

nn




Tema 5. T[logobue U1 mMogenupoBaHue
MPOLIECCOB  KOHBEKTMBHOIO  TennoobmeHa.
O6uwme NOMNOXEHUS. MpuBegeHue
MaTemMaTu4eckon (POpMynMpPOBKM KpaeBowm
3ajaynm Kk 3anucu B Be3pasMepHbIX
nepemMeHHbIX. be3pasmepHble nepemMeHHble U
ypaBHeHUs nopobus. YcnosBus  nopobus
dusnyeckmx npoueccoB. Cnegcteus 13
ycroBun nopobus. Meton pasMepHOCTEN.
MogenupoBaHMe MpoOLEeCCOB KOHBEKTMBHOIO
TennoobmeHa.

Tema 6. Tennootpada npu BbIHYXAEHHOM
NPOAONbHOM OMbIBaHUN MMocKon
NMOBEPXHOCTU. WHTerpanbHble  ypaBHEHMWS
norpaHnyHoro cnos. Tennootgaya npwu
naMmvHapHoM norpaHnyHom cnoe. [lepexon
NaMvHapHOro TeyeHuss B TypOymneHTHoe.
Tennootgava npw TypOyneHTHOM
MOrpaHMyHOM Crioe.

JlabopaTtopHasi pabota Ne3. OnpepeneHue
KoappmLmeHTa TennooTaauun npwm
cBobogHOM ABWXEHNUM oT CTEHKM
rOpu3oHTanbHoW TpyObl kK BO3AYXY

nn

Tema 7. Tennootgaya npwu BbIHYXOEHHOM
TedyeHun xkugkoctn B Tpybax. OcobeHHoCcTU
OBWKeHMs 1 TennoobmeHa B  Tpybax.
WHTerpansHoe ypaBHeHVe TennooTtgayv Ans
CTabunmMsmpoBaHHOIoO TennoobmeHa.
Tennootaaya npyv TEYEHUM KUOKOCTU B
rmagkux Tpybax Kpyrrnoro nonepeyHoro
cedeHuss. Tennootgada nNpu  TeyveHuu
XWOKOCTUN B TPyOGax HEKPYrioro nonepeyHoro
CeYeHUss, B W3OTHYTbIX M LUEPOXOBATbIX
Tpybax.

nn

Tema 8. Tennootgaya npuv nomnepeyHoOMm
OMbIBaHUN  OAWHOYHOW  Kpyrmnow  Tpyobl.
Tennootaaya npwu MNOMEPEYHOM OMbIBaHUU
ny4koB Tpy6.

JlabopaTtopHasi pabota Ne4. Onpepenenue
KoadhpumumeHTa Tennootaaum 7]
rmapaBnNnyecKoro COMNpPOTUBMEHUS npu
BbIHY)XAEHHOM [BWXEHMM BO34yXa BHYTPU
TpyObI

nn

Tema 9. Tennootmaya npu cBOoGOAHOM
OBWKEHUN XKnakocTn. OCHOBHbIE MOMOXEHNS.
Tennootaaya npu CBOOOAHOM  OBWXXEHUU
KUOKoCTU B BornblioM obbeme. TennoobmeH
npu CcBODOAHOM OBWXKEHWUM XKUOKOCTU B
OrpaHM4YEHHOM MPOCTPaHCTBeE.
JlabopaTopHasi pabota Ne5. OnpepeneHue
KoahpuLmMeHTa M3NyyYeHUs TBepaoro Tena
KarnopumeTpuyeCcKUm

nn

nn




Tema 10. Tenno- wu maccoobmeH B
OBYXKOMMOHEHTHbIX  cpefax.  OCHOBHblE
MOHATUA W 3akoHbl. [OuddpepeHumanbHble
ypaBHeHusa Tenno- u MaccoobmeHa. Tenno- u
MaccooTaaya. Juddy3noHHbIN NorpaHnUYHbI
cnoun. AHanorus npoleccos TennoobmeHa n
mMaccoobmeHa.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum n npomexyToyHas aTrectaums
(Ok3ameH)

34

17

17

40

2,5

33,5

Pasgen 3. TennoobmeH npu kuneHum

Tema 11. TennoobmMeH npu KuNeHUU
O[HOKOMMOHEHTHbLIX  XWUAKOCTU  BOMbLIOM
obbeme. MexaHunsm npouecca TennoobmeHa
NPy  My3bIPbKOBOM  KUMEHUW  XUOKOCTWU.
CTpyKkTypa NoToKa Npu Ny3bpbKOBOM KUMEHWUM
XMOKOCTM B  HeorpaHnyeHHOM obbeme.
Tennootaaya npu My3bIPbKOBOM  KUMEHWUU
XWAOKOCTW B YCNOBUSX CBOOOAHOIO ABMXKEHUS.

Tema 12. TennoobmMeH npu  KuNeHUu
XWOKOCTW B YCMOBUAX  HanpasneHHOro
TeveHus. CTpykTypa ABYX(hasHOro notoka u
TENnoobMeH Mpu KUNEHW XUOKOCTU BHYTPU
TPyG nNpyv BOCXOASALEM TEYEHUM MOTOKa.
CtpykTypa AByxdasHoro noToka "
TENMOOOMEH NpW KMNEHW XWAKOCTU BHYTPM
Tpy6 Npu rpaBuTaLMOHHOM TEYEHUU MOTOKA.
Kpunauncel kKuneHums.

nn

Tema 13. TennoobmeH npu KoOHAEHcaUMU
yuctoro napa. OCHOBHbIE MOJIOXEHUS.
TennoobmeH Npu NNEHOYHOW KOHAEHCcauMn
HEMOABWXHOIo napa.

Pasgen 4. TennoBoe uany4veHue.

Tema 14. OcHoBHble nonoxeHus. Buabl
Ny4YNCTbIX MNOTOKOB. Bektop wuanydeHus.
3aKoHbI TENJTOBOro U3Ny4YeHus.

Tema 15. TennooOMeH M3nNy4yeHMEM Mexay
TBEpPAbIMU Tenamum. TennoobmeH
n3nyyeHnem B cucteme Ten c
nrockonapanenbHbIMn NMOBEPXHOCTAMM.
ManyyatenbHas cnocobHOCTb TBEpAbIX Ten.
TennoobmeH u3nyvyeHMeMm Mexgy Tenom U
ero oborno4ykon. TennoobmeH usnyyeHvem
Mexay OBymMs  Tenamu,  NpPOM3BOJSIbHO
pacnonoXeHHbIMU B NPOCTPaHCTBE. YInoBble
KO3 (PULIMEHTBI N3MNYyHEHUS.

nn

nn




Tema 16. TennoobmeH B nornowjaroWwmx m

n3nyvyarmomnx

cpenax. OcobeHHocTH

u3nydeHnss rasoB U napoB. JlyyucTbin 4 4 5

TennoobmMeH Mexay rasoBoW cpeaon U
obonoykon. CroxHbIn TeNNOoOMeH.

Pasgen 5. TennoobmeHHble annaparthbl

nn

Tema 17. Knaccudukaumnsa tennoobMeHHbIX

annapartos.

TenNoobMeHHbIX

nonoXxeHuna

pacyeTta. CpeaHsisi pa3HOCTb TemnepaTyp W

MeToabl ee
onpeneneHus
TennoobmeHa.

TeMnepartyp noBepPXHOCTU

Tennosown pacyeTt
annapatoB. OCHOBHble
YPaBHEHUSA  TEMNoBOro

BblYMCNEHUA. MeTogpbl

Tema 18. [umapomexaHnyeckum pacyet
TennoobMeHHbIX
pacyeTa. 'mgpaBnmMyeckne conpoTUBIEHMUS
3NeMeHToB  TennoobmeHHoro annapara.
Pacyet MollHOCTK, Heobxogumon Ans
nepeMeLLeHns XXNOKOCTH.

nn

annaparos. 3apauu

nn

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 34 40

KoHcynbTaumm 1 npoMexyToyHasi

2,5 33,5
aTTectaums (Ok3ameH)

Bcero koHTakTHasa paborta n CP no

141 147

OVUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasartesniein, KpUTepueB M CUCTEMbI OLLEHUBAHNA Pe3ynbTaToB 06yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon
KoMneTeHumn

MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|

HaumeHoBaHMe OLEeHOYHOro
cpencrea

OrliK-3

,D,eMOHCTpVIpyeT 3HaHUA 3aKOHOB U OCHOBHbIX dDVI3VIKO-MaTeMaTVILIeCKVIX
MoJenen MexaHn3moB nepeHoca TenyioTbl U Maccbl NPUMEHNUTESIbHO K
TENNOTEXHNYECKUM N TENJTOTEXHOJTOTMYEeCKUM YCTaHOBKaM N CUCTEMaM;
np06neM PEKOHCTPYKUMKn ¥”n  MoAdepHu3aunm TenyioTexHn4eckoro
O60pyﬂ,OBaHMﬂ 00BbeKTOB 1 coopy>|<eHvu7| TENNO3HEPIreTuKn.

CnocobeH NMPUMEHATbL  COBPEMEHHbIEe mMeToabl ncenengoBaHua,
paccynTbiBaTb TeMnepaTtypHblie NnoJid B MOTOKaX TexXHONOrn4eckmx
XnoKkocteln W rasoB, B 3nemMeHTax KOHCTPYKUMM  TennoBbiIX W

TEeNNOTEeXHONTIONM4YeCKnX YCTaHOBOK; paccyutbiBaTtb nepenaBaemMble BOI'IpOCbI

TennoBble NOTOKN Cc uenbko I/IHTeHCI/I(bVIKaLI,VIVI npoteccos cobecepnoBaHus.

YCTHOIo

TennomaccoobmeHa, obecneyeHus HOpMasrbHOIo TemMnepaTtypHoro npaKTVI‘-IeCKOG 3agaHune.

pexuma paboTbl 3MeMeHTOB 06OpyAOBaHWS M MUHUMU3AUMKU NOTEPb
TENMOTHI.

WNcnonbayeT OCHOBHblE MeToaUKN pacyeToB npoLeccoB
TennoMaccornepeHoca B 3NeMeHTax  TennoTEeXHUYECKoro U
TENOTEXHONOrMYECKOro 060pyaoBaHNSA;METOANKM UCTIbITaHWI
TEXHOJIOMMYEeCcKoro 060pyA0BaH1si B COOTBETCTBUM C NPOduneMpatdoThbi;
npeacTaensieT pesynbTaTbl HaydHbIX WUCCMeAOBaHW B BUAE OTYETOB,
pecdepaToB, Hay4YHbIXNYGNMKALMIA U Ha MYyGNUYHBIX 06CYXKAEHUSAX.




5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

LLikana oueHuBaHna

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnun4HO)
00BACHUTb

3HaHne
3aKOHOB,

npodasnaeT

Ob6yuyatowminca nokasoiBaeT BCECTOPOHHEE
7 rny6okoe

TeNnoguUanYecKnx
OPUEHTMPYETCA B OCHOBHbLIX MOHATUSX,
TEpMUHAX U onpedeneHusix npu oTeeTe;
ycBown OCHOBHYO
OOMOMHUTENBHOW  NMTepaTypou;
B3aMMOCBSI3b
TENNogU3nNYECKNX 3aKOHOB U UX 3HAYEHUE
Ons  nocnegyowen npodeccnoHanbHoOn
[EeATEenNbHOCTY;
CMOCOOHOCTU U LUMPOKYHD 3pyauumio B
ncnonb3oBaHuM y4yebHoro matepuana.

n 3HakKomM

OCHOBHbIX
cBobogHO

MOXET
OCHOBHBbIX

TBOpYecKkne

Obyyalowmincs OeMOHCTpUpyeT MpaBuIbHOE
noHUMaHve YycrnoBus  3ajayw, BRajeHve
HaBblkamMy ero adanusa, Bblbopa HYXHbIX
dopMyn  AnNA ee  pelleHus,  3HaHue
pasmepHocTeN (U3NYECKMX BENUYUH. YMeeT
NPUMEHATbL MaTemaTudeckuin annapat Aans
peanusaumu nnaHa pelweHus 3agadn u, ecrnu
39TO HeobXOAMMO, MOXEeT MpeacTaBUTb €ero
rpacpuyeckn. lMonyumn npaBurbHbIN OTBET U
MOXEeT ero MHTeprnpeTupoBaTh.

Obyuvalowminca nokasbiBaeT LOCTATOYHbIN

Obyyatowmnmnca OeMOHCTpUpyeT AoCcTaToyHoe

YPOBEHb OCHOBHbIX [ MOHMMaHWe ycrnoBust 3ajayn, BrageHue
TennoguUanyYecKnx 3aKOHOB, | HaBblkaMy ero aHanusa, Belbopa chopMyn Ans
OPWEHTMPYETCS B OCHOBHbLIX MOHATUSX U |ee peLueHus, 3HaHue pa3mepHOCTeln
4 (xopouwo) onpeaenexHnsix; ycBoun OCHOBHYHO | cbmanyeckmx BEJTUYUH. Honyckaet
P nutepaTypy; LONYCKAaeT He3HauuTerNbHblE | HE3HAUUTENbHbIE NorpeLuHoCcTn npu
MOrpeLlHoCcTM MpU OTBETAX Ha BOMPOCHI | IPUMEHEHNM MaTemMaTU4eckoro annaparta ans
3K3aMeHaLMOHHOro ouneta peanusauuu nnaHa pelwenns 3agaym Monyyun
[ONONHUTENbHbIE BOMPOCbI | NpaBUNbHbIN oTBeET, HO ncnbiTbiBaET
npenogasartens. 3aTPYAHEHMSA C  €ro MHTepnpeTaumen.
Obyyatowuicsa nokasbiBaeT 3HaHuA
y4yebHOoro marepuana B MWHMMASbHOM .
. OO6yuvatowmmca BHUKAET B CMbIC/ YCroBUst
obbeme; MOXeT chopmynupoBaTb
3agayn, NOHMMAET NNaH ee peLUeHus, ogHako,
dusnyeckune NOHATUSA

3 (yooBneTBOpUTENbHO) ONPEAENEHNA,

HO Mpu 3TOM, Jornyckas
GonbLIOe KONMMYECTBO HEMPUHLMNMATBHBIX
OLMBOK; 3HAKOM C OCHOBHOW NiUTEpaTypoi;
JOoMyckaeT  CyLLIeCTBEHHbIe
OTBETe Ha 3K3amMeHe, HO MOXET YCTPaHWUTb
WX NoJ PYKOBOACTBOM MpenofaBaTensi.

oLInbKn

He MOXeT B MOSIHOW Mepe C MNOMOLLbO
MaTemMaTM4yecKkoro annapaTa peanu3oBaTb ee
peweHne. 3HaeT pasMepHOCTU (PU3NYECKNX
BEMWYMH, MOXET CAENaTh PUCYHOK UIM CXEMY,
MOSICHSIIOLLYIO peLleHre 3agaudn.

3HAYUTENbHOMN

2 (HeyOoBnETBOPUTESBLHO)

vyeroBeka.

BaXHbIX 3MeMeHTOB
Obyyalowmincs He uMeeT [OCTaTOMHOro
YPOBHSI 3HaHUS OUCLIMMIUHBI;
chopmynmpoBaTtb
Tennodusmyeckme
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX U
onpeaerneHusix; NIoxo 3HakoM C OCHOBHOM
nuTepaTypow; AonyckaeT Mpu OTBeTe Ha
9K3aMeHe CyLLleCTBEHHble OWMOKM N He
MOXeT  YyCTpaHWUTb
pPyKOBOACTBOM MpernogaBaTensi.
MonbiTka cnucbiBaHMS,
HepaspeLUeHHbIX TEXHUYECKNX YCTPOWCTB
UNM Nonb30BaHWe MOACKA3KoW Opyroro

3aKOHbI;

HecnocobHocTb OTBETUTL Ha BOmnpoc bes
nomMoLun 9K3amMeHaTopa.

nx naxe

ncnonb3oBaHUA

HesHaHune
NPUHUMNMANbLHO
OUCLMMNMUHBI.

HEe MOXeT
OCHOBHbIE
nroxo

Ob6yyaowmincs He MOXeT npoaHanM3npoBaTb
ycroBue 3agayu, HaMeTUTb NNaH ee peLLeHus],
BblIbpaTb (hOpMyInbl U MAOXO OPUEHTUPYETCS B
usnyecknx  BenMuMHax, He  Bnageet
mMaTemaTuyeckum annapartom. [peacrasneHue
Yy>xol paboTbl, 0TKa3 OT BbINOMHEHUS 3a4aHUs

5.2 Tunosble KOHTPOJIbHbI€ 3ag4aHNA WU UHbIe MaTepuarnbl, HeobxoauMbIle ANA OLEHKU 3HaHUN, yMeHMVI,

HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 5
1 KoadhpmumeHT TennonpoBoLHOCTM ra3os, KUOKOCTEN, METANNOB U CTPOUTESbHbLIX MaTepUarnos.

2 Tennootaaya npy CBOGOAHOM ABVKEHUMN XKUOKOCTH.




3 Tennoothaya npv NonepeyHoM OMbIBaHUM MyYKOB TpyO.

4 TennooTtgava npu NonepeyHoM OMbIBaHUN OAMHOYHOMN TPYObI.

5 Tennootaaya Npy BbIHYXXAEHHOM TEYEHUM XUAKOCTU B LLEPOXOBATLIX TPpybax.

6 Tennootaaya npv BbIHYXXAEHHOM TEYEHUW XUAKOCTU B U3OTHYThIX Tpybax.

7 TennooTtaayva Npu BbIHYXXOAEHHOM TEYEHUW XXUOKOCTU B Tpybax B yCroBMSAX NaMyHapHOIO pexnmva.

8 TennooTtaayva nNpu BbIHYXAEHHOM MPOAONbHOM OMbIBAHMMW NAOCKOW NOBEPXHOCTN NpU TypOYyNeHTHOM
norpaHN4HOM Croe.

9 TennooTtAa4va Npu BbIHYXAEHHOM MPOAObHOM OMbIBAHMMW MAOCKOW NOBEPXHOCTM NPU NTaMUHAPHOM
norpaHN4yHoOM crioe.

10 Tennootgayva npu BbIHY>XAEHHOM NPOAOSIbHOM OMbIBAHUW NIIOCKOW NOBEPXHOCTU NPY NaMUHapHOM
norpaHN4HOM CIoe.

11 BbIBO, OCHOBHBIX KpUTEPUEB NOJOOMS.

12 Ycnosus nogobusi puandecknx npoueccos. CrnedcTBus K3 yCnoBuin nogoous.

13 YpaBHeHUe CnioLwHOCTH.

14 YpaBHEHUE OBUXKEHMS.

15 YpaBHEHUe SHepruun.

16 PerynapHbeln pexum npoLeccoB TennonpoBogHOCTH

17 HecTtaumnoHapHble npouecchl TennonpoBogHOCTH B NIIOCKOW MracTuHe. [paHnyHble yCnoBus
TPEeTLEro poaa.

18 |TennonpoBOOHOCTb B CTEPXHE MOCTOSIHHOrO NONEPEYHOrO CeYEHUS.

19 UHTeHcndumkauma Tennonepeaadn. lNMepegaya TennoTbl Yepes pebpuCTyo CTEHKY.

20 Mepenaya TennoTbl Yepes LWapoByl CTEHKY. [[paHNYHbIE YCNOBUS MEepBOro U TpeTbero poga

21 Kpvtudeckuii auameTp LMNMHAPUYECKON CTEHKN U TEMMOBOW N30NALIMK,

22 Mepepaya TennoTbl Yepes LMNNHAPUYECKYIO CTEHKY. [[paHUYHbIE YCIOBUS MNEPBOro 1 TPETLEro poAa.

23 Mepenaya TennoTbl Yepes NIIOCKYH CTEHKY. [ paHnYHbIE YCITOBUS MEPBOro U TPETLEro poaa.

24 |YcnoBus 0OAHO3HAYHOCTW ANs NPOLECCOB TEMMONPOBOAHOCTY.

25 |AuddepeHumnanbHoe ypaBHeEHME TENNONPOBOAHOCTU.

Cemectp 6

26 Onddy3noHHbIM NorpaHnYHbIN cnon. AHanorus NpoLeccoB TennoobmeHa n MaccoobmeHa.

27  |YcnoBusi o4HO3HAYHOCTY NPU KOHBEKTMBHOM TEMIOobMeHe.

28 Teopust nopgobus: BeIBOA KpUTEPMEB NOJ0OUS.

29 OcHoBHble kKpuTepus nogobus. Nx dmnsudecknii cmbicn.

30 lMpoaonbHOe oMbIBaHWE MITOCKOW NOBEPXHOCTU. YCROBUSA NPUNNaHus.

31 MmppoamHaMmnyecknin NorpaHNYHbIN Crown.

32 . . o
Tennosown NOrpaHNYHbLIA CIOWN.

33  |TypOyneHTHbIN nepeHoC TennoThl 1 KONMMYECTBA ABMKEHUS

34  |Cuctema ypaBHEHUI NaMUHAPHOIO NOrPaHNYHOro Crosi.

35 Cunctema ypaBHEHUA NaMUHapPHOro NorpaHUYHoOro Cros.

36 Cuctema ypaBHeHUA TypOYneHTHOro NorpaHNYHOro Crosi.

37 CucTtema ypaBHeHU TypOyneHTHOro NorpaHM4Horo cros.

38 [|Tennootgava npyn nammHapHOM NOrpaHUYHOM crioe.

39 |Tennootgaya npu TypOyneHTHOM NorpaHUYHOM Croe.

40 OCHOBHbIE pexunMbl Te4eHUs B Tpybax.

41 |TenmooTtgaya npu NaMUHapHOM TEYEHWW XUOKOCTM B Tpybax 1 kaHanax.

42  |Tennootaada npu TypOYNEHTHOM pEXUME TEHEHUS XKUOKOCTU

43 |TenmooTgaya B M3OrHYTbIX M LLEPOXOBATLIX TPybax.

44 o
Tennootgaya npuv BbIHY)XAEHHOM NONEPEYHOM OMbIBAHUWN OONHOYHON TPYObI.

45 |TennooTtAava nNpuv BbIHY>XAEHHOM NONEPEYHOM OMbIBAHUWN OAMHOYHOMN TPYObI.

46 |TennooTAdadya npu NonepeyHoM OMbIBaHUU KOPUAOPHOrO Myyka.

47 Tennootaaya npy cBOGOAHOM ABVXXEHUU XKUOKOCTU.

48 PexXvMbl NPy KUNEHUW XMOKOCTU B 6ONbLLIOM 06bEME.

49 Ob6o6wwatowee ypaBHeHne CTOWMHA NpY KUNeHun B 6omnbLIom o6bEeMe.

50 PexuMbl TedeHns BocxoasLuero AByxdasHoro noToka 1 TennooTaada B HUX.

51 Ob6ob6uwatouee ypaBHeHe CTepmaHa npuv KuneHunm B Tpybax.




Pexumbl TeyeHuns npu rpaBUTalMOHHO CTEKakLleMm ,D,Bde)a:SHOM NOTOKE B BEPTUKAIIbHbIX pr6ax n

52 ..
Tennoortgadya B HEM.

53 TepMI/I‘-IeCKI/Ie conpoTueieHna npun KoHAeHcaunm YncToro napa.

54 TepMVI‘-IeCKOG conpoTtuBlieHne KOHAEHCATHOWN MeHKN

55 3akoH [NnaHka.

56 3akoH BuHa.

57 3akoH CtedaHa-bonbumaHa.

58 3akoH Kupxroda.

59 3akoH JlambeprTa.

60 Jlyunctein TennoobmeH mexay TBepabiMy Tenamu.

61 nyHMCTbIVI TennoobmeH Mexay Tenamm ¢ npuMeHeHneM 3KpaHoB.

62 JlyyeuncnyckaHwue rasos.

63 Tenno- n maccoobMeH B ABYXKOMMOHEHTHbIX cpeaax. OCHOBHbIE NOHATMSA N 3aKOHbI.

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA
He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1 BblM4MCNUTL NAOTHOCTL TEMSIOBOro MOTOKa Yepes MNMOCKY OOHOPOAHYI0 CTEHKY, eCrn CTeHKa BbINOMHeHa u3
cTanm

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

CTEHKM noaaepkuBatoTcs noctossHHbIMKM t1 =100 0C, t2=90 0C

q=A(t1-12)/0 =

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

2 OnpepenuTb pa3HOCTb TemnepaTyp Ha NOBEPXHOCTSX NpobkoBon cTeHkn A=0,07 Bt/(m+0C), TonwuHon 6=50
MM MpKW NAOTHOCTK

TenrnoBoro NoToka Yepes Hee q =70BT/m2

At=q+d/A=70+0,05/0,07=50°C

5.3 MeToanyeckue maTtepuansi, onpegensiolimMe npouenypbl oeHMBaHUA 3HaHUW, YMeHUI, BNnaaeHU (HaBbIKOB
1 (Mnn) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO JfoKanibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHasa X MucbmeHHas X KomMnbloTeEpHOE TECTMPOBaHNE UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

BpeMFl Ha NoAroToBKy YCTHOIo oTBeTa — 45 MUHYT. B ato BpeMA BXOAUT NoAroToBKka OTBETa Ha TeopeTun4eckmne
BOMPOCHI.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNMIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3gaTtenscTBo [oa nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
B.A. Cycnos TennomaccoobmeH [Tekct].| M-Bo o6pasoBaHus 1 http://www.nizrp.naro
Y.2.: yyebHoe nocobue Hayku PO, BLUT3 2017 d.ru/metod/kpte/20.p
cneryntA. — Cre.: df
BWTS Crerynrtag
[eptormH B. B.,| TennomaccoobmeH Cankr-TeTepbypr: CaHkT- http://www.iprbooksh
Bacunees B. O, MeTepbyprckuin op.ru/74378.html
Ynawesa B. M. rocyAapcTBeHHbIN 2016
apXUTEKTYpPHO-
CTPOUTENbHbIN
yHusepcuteTt, O6C ACB




B.A. Cycrnos TennomaccoobmeH [Tekct]:| M-Bo obpasoBaHusa 1 http://www.nizrp.naro

y4yebHoe nocobue Haykn P®, CM6ITYPII. — 2008 d.ru/teplomassoobm
CI6.: CMerTypPrl en.htm
OynbHeB r. H.,|OcHoBbI Teopun CaHkT-lMNeTepbypr: http://www.iprbooksh

2010

TuxoHos C. B. TennomaccoobmeHa Yuusepcurer NTMO op.ru/67505.html

6.1.2 lononHuTenbHas y4yebHas nutepartypa

B.H. Benoycos [u gp.] [TennomaccoobmeH  [TekcTl:
y4yebHO-mMeToANYECKOE

http://www.nizrp.naro

M-B0 06pasoBanus d.ru/metod/kpte/11.p

Haykn PO, CM6IrTYPI. — 2014

nocobve AOns BbINONHEHUSN CH6.: CAGrTYPA df
nabopaTopHbIx paboT
B.A. Cycrnos TennomaccoobmeH [Tekct].| M-Bo o6pasoBaHusA 1 http://www.nizrp.naro

Y.1.: yuebHOe nocobue Hayku PO, BLUT3
cnerynta. — Cre.:
BWTS CMN6rynrta

d.ru/metod/kpte/19.p

2016 df

B.A. Cycrnos lMporpammMa W KOHTPOSbHbIE
3agaHus no Kypcy
«TennomaccoobmeHn» [TekcT]

http://www.nizrp.naro

M-80 0Bpasosatvs u d.ru/metod/kpte/1.pdf

Haykn PO, CM6IrTYPI. — 2013
Cro.: Criertyen

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmHoOro oéecrnevyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OocyLleCTBIIeHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyouTopusi OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
NekynoHHas y A pyA H P A

ayautopust

CneumnanuavpoBaHHas mebenb, 4ocka
YuebBHas ayautopus

J'Ia6opaTopr|e YCTAHOBKU 1A UccnegoBsaHuaA npoleccos TennoobmeHa B XNOKOCTSAX U rasax
A-205

JlabopaTopHble yCTaHOBKM ANsi  WUCMbITAHUS Pa3fnNYHbIX KOHCTPYKUMA  TeMnOoOBMEHHbIX
A-207 annapaTtoB, nabopaTopHas ycTtaHoBka TennocHabxeHne ¢ MICO, nabopaTopHbIi CTeHA Mo
NccrneaoBaHNo TepMOAMHAMMYECKMX MPOLLECCOB
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