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1. BBEOEHME K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLUNIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmsbl

basoBas IZl Obsna3atenbHas I:l JononHuTensHo

Bnok 1: ABNAeTCa PakynbTaTuBOM

BapuatusHasg I:‘ Mo BbIGOPY I:l

1.2. Uenb gncumnnuHsbl
CdopmumpoBaTb koMneTeHUnn oby4atoerocs B obnacru:

- 3HaHUM O nepepgadve TeNnnoTbl U Macchbl, obecrneymBaloLLMX BOCMPUSATUE MOCNeayWwmnXx y4yebHbIx
KypCOB B COOTBETCTBMM C YpoBHEM 0O6pa3oBaHus «bakanaBpuaTy;

- KBanuuuMpoOBaHHOINO MNPOBEAEHUSA 3MEeMEHTapHbiX pacyeToB 3agady  TensionpoBOOHOCTMH,
KOHBEKTMBHOIO TennoobmeHa, TennoobMeHa npu asoBblX W XMMUYECKUX MPEBPALUEHMAX U
TennoobmMeHa nanyyeHnem, MaccoobmeHa, TennornapaBnuku;

- MCNONb30BaHWs (aKTUYECKOro Hay4YHO-TEXHMYECKOro Martepuana Kypca [Ansi HenpepbiBHOW
MMPOBO33PEHYECKON U METOAOMNOrMYECKOWN NOArOTOBKM CTYAEHTOB.

1.3. 3agaum gucumnnuHbl
MprnobpeTeHne n TBOpPYECKOE YCBOEHME CTyAEHTaMW HAy4YHO-TEOPETMYECKUX U UHXEHEPHO-MPAKTUYECKMX
BOMpPOCOB B 0bnacrtu:

TENMONPOBOAHOCTY;

KOHBEKTMBHOrO TennoobMeHa B 04HOPOAHOW cpeae;
TennoobMeHa npu asoBbIX N XMMUYECKUX NPEBPALLEHUSIX;
TennoobmMeHa nsnyyeHnem;

MaccooOMeHa;

TENoobMEHHbIX annapaToB.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHusi N0 AUCLIUMNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3yribTaTaMu OCBOEHUs o6pa3oBaTeNnibHON NPOrpaMmmbil

KOMMNeTeHUUN dopMynmpoBKa KOMNETEHLUN

Koa OT1an popmuposaHus

OrK-2 npuMeHATb AOna KUxX paspelleHna  OCHOBHbIe 3aKOHbI

CnocobHocTbl0  AeMOHCTpupoBaTb 0asoBble 3HaHMA B
obnactn ecTtecTBEHHOHayYHbIX AUCUMMINH, FTOTOBHOCTbIO
BbISIBNATb €CTECTBEHHOHAy4Hyl0 CYLUHOCTb npobnem,
BO3HMKaOLWMX B Xo4e npodeccnoHansHon AeaTenbHOCTH; 2

€CTeCTBO3HaHU4a, MeToAdbl MaTemMaTU4ecKoro aHanusa Wu
MOAENUPOBaHMUS, TEOPETUYECKOIO U 3KCMEepPUMEHTANbHOMO
nccnegoBaHus.

MnaHupyemblie pe3ynbTaTbl 00y4YeHusA

3HaThb:

1) 3aKOHbI N OCHOBHbIE (hU3MKO-MaTEMATUYECKME MOLENTM MEXAHU3MOB NepeHoca TENOTbl U MaccChl
NPUMEHUTENBHO K TEMNNIOTEXHUYECKUM U TEMNNOTEXHOIOTMYECKMM YCTaHOBKaAM 1 CUCTEMAM;

2) NpobnemMbl PEKOHCTPYKLUUM U MOLEPHM3ALNN TENNOTEXHUYECKOrO 060pyaoBaHMS OOBHLEKTOB U
COOPYXXEHWI TEMNO3IHEPTETUKN.

YMmeTb:

1) NpPUMEHSITb COBPEMEHHbBIE METOAbI UCCIEN0BAHUS;

2) paccyuTbIBaTh TEMMEPATYPHbIE NONSA B MOTOKAX TEXHOMOMMYECKUX XUOKOCTEN U ra3os, B
3anemMeHTax KOHCTPYKUMN TEMIOBbLIX U TENITOTEXHOTOMMYECKMX YCTAHOBOK;

3) paccunTbiBaTh NepegaBaeMble TEMMOBbIE MOTOKU C LEeNbio MHTEHCMGMKALUM MPOLLECCOoB
TennomMmaccoobmeHa, obecnevyeHnss HOpMarnbHOro TEMMNEPaTYPHOro pexuma paboTbl 3N1EMEHTOB
000opyaoBaHusa 1 MUHUMU3aLUM NOTEPb TEMMOTbI.

Bnapetb:

1) ocHoBamu pacyeTa NpoLEeCcCoB TEMSIOMAcConepeHoca B aNieMeHTax TENSIOTEXHUYECKOTO U
TENsoTEXHOOMMYeCcKoro 060pya0BaHUS;

2)MeToauKaMu UCTbITaHWUIA TEXHONOrMYEeCcKoro o6opyaoBaHNst B COOTBETCTBUM C NPOdUNEM

3) NnpeacTaBneHeM pesynbTaToB HAayYHbIX UCCNIEAOBaHWIA B BUE OTHETOB, pechepaToB, Hay4HbIX
nybnukauui n Ha nyernmyHbIX 0bCyXaeHNAX.

paboThbl;

P
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1.5. AncumMnnuHbl (NPaKTUKK) obpa3oBaTenbHON NporpaMmmbl, B KOTOPbIX ObINIO HAYaTo

chopMupoBaHue KoMneTeHUMN, yKkasdaHHbIX B n.1.4:
¢ Marematuka (Ol1K-2)
®usuka (Or1K-2)
Xumus (OrK-2)
MaTepranoBegeHue 1 TeXHOMNOrMsA KOHCTPYKLUMOHHbIX maTtepuanos (Ol1K-2)
UHxeHepHaga rpaduka (Or1K-2)
MexaHuka (OlMK-2)
OnekTpoTexHuka n anekTpoHuka (OlK-2)
TexHuyeckasa TepmoguHammka (OlMK-2)
Okonorus (OMNK-2)

2. COOEPXAHUE ANCLUIMIINHDBI

HanmeHoBaHue u cogepxaHue
y4YeBHbIX Moayren, TeM 1 hopM KOHTPOIS

O6bem (4achl)

OoYHoe
obyyeHune
OYHO-
3a04HOE
obvyeHune
3a04HOE
obyyeHune

YyeGHbI Mogynb 1. TennonpoBogHOCTb

Tema 1. TemnepatypHoe none. TemnepaTypHbI rpagneHT. TennoBon NOTOK. 3akoH
®ypbe. KoadbduumeHt TennonposogHocTu. [OuddepeHumansHoe ypaBHeHue
TEeNnonpoBogHOCTU. YCNoBMs OAHO3HAYHOCTM A1 NPOLECCOB TEMIONPOBOAHOCTMU.

25

Tema 2. [Nepegada TennoTbl Yepes MOCKyl, LMNNMHAPUYECKYIO U LLIApOBYI CTEHKU
npu cTauMoHapHOM pexume. Kputndeckun gnameTp UMnmMHOPUYecKon cTeHku. Mytu
WHTEeHCUmkaumm Tennonepegayn. TennonpoBOAHOCTb B CTEPXKHE MOCTOSAHHOrO
nonepeyHoro cedeHns. Tennonepegada yepes pebpUCTYIO CTEHKY.

25

Tema 3. HecTaumoHapHasi TennonpoBOAHOCTb. PerynsapHbIin pexum.

24

Tekywmn koHTponb 1 (TecTupoBaHue)

Y4ebHbI mogynb 2. KoHBeKUMS

Tema 4. OCHOBHbIE MOSIOXEHUA YYEHUS] O KOHBEKTMBHOM TennoobmeHe. OCHOBHble
NoHATUA 1 onpegeneHusa. dusnyeckme CBOMCTBA XuAakocTu. OudcpbepeHuymansHbie
YpaBHEHUS KOHBEKTMBHOro TennoobwmeHa. [uapoavHamuveckui W TENOBOK
norpaHuyHble cnow. TypOyneHTHbIM NepeHoC TENOThI U KONMYECTBa ABUKEHUS.

15

Tema 5. TlNopobve M MoaenvpoBaHWE MPOLIECCOB KOHBEKTMBHOIO TernnoobmeHa.
O6wwe nonoxeHusi. MNMpuBegeHne mateMaTU4eCKo (POPMYIIMPOBKM KpaeBoW 3a4a4um
K 3anucu B 6e3pa3mMepHbIX NepeMeHHbIX. beapa3mepHble NnepeMeHHble U ypaBHEHUS
nogobusa. Ycnoeus nopgobuss dwmsmyeckux npoueccoB. Crneactsusi U3  yCNoBuR
nogobusa. MeTton pasmepHocTel. MopenupoBaHWe MNpOLECCOB KOHBEKTUBHOIO
TennoobmeHa.

15

Tema 6. Tennootgada nMpu BbIHY>XAEHHOM MPOAOSIbHOM OMbIBAHUN  MITOCKOW
noBepxHOCTU. WNHTerpaneHble ypaBHEHUS MOrpaHW4YHOro cros. Tennoothada npu
naMvHapHOM norpaHuyHoM crioe. Nepexod nammMHapHOro TeveHns B TypOyneHTHoe.
Tennootgaya npu TypOyneHTHOM NOrpaHMYHOM crioe.

15

Tema 7. TennooTgaya nMpu BbIHYXOEHHOM TEYEHUM XUAKOCTM B Tpybax.
OcobeHHoCcTM ABwXeHuA u TennoobmeHa B Tpybax. WMHTerpanbHOe ypaBHeHue
TEennooTAaun Ansg crabunusmpoBaHHOro TensioobmeHa. Tennootaada nNpu TeYeHUK
XMOKOCTU B rnagkux Tpybax Kpyrroro nornepeyHoro ceyeHus. TenmooTgadya npwu
TEUEHUN XMAKOCTU B Tpybax HEKPYrnoro nonepevyHoro CeyveHusl, B WM3OTHYTbIX U
LuepoxoBaTbIxX Tpybax.

15

Tema 8. Tennootgadya nNpv nNonepeyHoOM OMbIBAHUWM OOMHOYHOW KPYrron Tpyobl.
TennooTtgaya npv nonepeyHoM oMblBaHUM NMYYKOB TPY6.

15

Tema 9. Tennootaaya npy cBO60AHOM ABKEHUMN XUAKOCTU. OCHOBHbIE MOMOXEHNS.
Tennootgaya npu CBOBOOHOM  OBWKEHWM XMOKOCTM B GonblioM obbeme.
TennoobmeH Npu cBOGOAHOM ABMXEHWUM XUOKOCTU B OrpaHW4YeHHOM MPOCTPaHCTBE.

11

Tema 10. Tenno- n MaccoobmMeH B ABYXKOMMOHEHTHbIX cpegax. OCHOBHbIE MOHATUSA
N 3akoHbl. OudpdepeHunanbHbie ypaBHEHMS Tenno- u mMaccoobmeHa. Tenno- u
mMaccootdaya. [Anddy3MOoHHbIA  MOrpaHuYHbLIN - Cnon. AHanorus  npoLeccos
TennoobmMeHa n maccoobmeHa.

10

TeKywmn KoHTponb 2 (TecTupoBaHue)

MpomexyToyHas aTTecTaumsa no gucumniunHe (3ayer)
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O6bem (vachl)

HanmeHoBaHwWe 1 cogepxaHue
y4ebBHbIX Mogynen, TemM 1 (oopM KOHTpOns

o4YHOe
oby4eHune
OYHO-
3a04HOE
obvyeHune
3a04HOE
oby4eHune

YueGHbI Mogynb 3. TennoobMeH Npu M3MeHEeHNN arperaTHOr0 COCTOAHMUS

Tema 11. TennooOMeH Npu KUNEHWM OOHOKOMMOHEHTHbIX XMAKOCTU B OGOMbLUIOM
o6bemMe. MexaHu3M npouecca TennoobMeHa npuv My3biPbKOBOM KUMEHWUW KUOKOCTM.
CTpykTypa MOTOKa Npu MNy3blpbKOBOM KWMEHWM >KUAKOCTW B HEOrpaHuWYyeHHoM | 23
obbemMe. Tennootdaya npu My3blpbKOBOM KUMEHUM KMOKOCTM B YCIOBUAX
CcBOGOAHOIO ABMXKEHUS.

Tema 12. TennooGMeH Npu KUNEHWUM XKMOKOCTU B YCIIOBUSIX HAaNpaBreHHOro TeYeHusl.
CTpykTypa AByxha3HOro NoToka M TEMNOOOMEH MPU KUMNEHW XUAKOCTU BHYTPU TpyO
Npy BOCXOOALLEM TeYeHUM notoka. CTpykTypa AByxdasHOro notoka u TennoobmeH | 22
NPV KUMEHW XUAOKOCTU BHYTPY Tpy6 Npu rpaBMTaLMOHHOM TedeHun notoka. Kpusucei
KUMEHMS.

Tema 13. TennoobmeH npn KoHAeHcauun 4Yumncrtoro ﬂapa.(DCHOBHHe NonoXXeHu.

. 22
TennoobmeH npu NIIeHOYHOM KOHAEHCALUN HENOABWXKHOIO napa.

Tekywmn koHTponb 3 (TecTupoBaHue) 1

Y4eGHbIN Moaynb 4. TennoBoe nanyyeHue.

Tema 14. OcHOBHble MNONOXeHusl. Buabl NyynucTbix NOTOKOB. BekTop uM3nyyeHus.

22
3aKoHbI TENMOBOrO U3NyYeHus.

Tema 15. TennoobmeH wusnyyeHvem Mexay TBepabiMM Ternamu. Tennoobmed
n3nydyeHnem B cucTemMe Ten C  NfockonapansenbHblMU  MOBEPXHOCTAMM.
ManyyaTtenbHas cnocobHOCTb TBepAblx Ten. TennoobMeH u3nyvyeHvem mexay
Tenom u ero obonoykon. TennooOMeH u3nyyeHvem Mexay [ABYyMS Tenamu,
MPOW3BOSBHO  PacnoONOXEHHbIMU B NPOCTPAHCTBE. Yrnosble KO3(MULNEHTI
N3nyYeHns.

22

Tema 16. TennooGMeH B MornowawwmMx n usnydatowwmx cpegax. OcobeHHocTH
N3ny4YyeHNss rasoB M napoB. JlyyncTbll TennooOMeH mexay rasoBon cpedo un | 22
ob6ono4ykon. CrioxHblli TENNOOOMEH.

Tekywmn KkoHTponb 4 (TecTupoBaHue) 1

Y4e6HbIN Mogynb 5. TennoobMeHHble annaparbl.

Tema 17. Knaccudumkauua TennoobMeHHbIX annapaToB. TennoBon pacyet
TennoobMeHHbix annapatoB. OCHOBHblE TMOMOXEHUS W YpaBHEHWs TEMnoBOro
pacdeta. CpefHss pasHOCTb TemnepaTyp M MeTodbl ee BbluucrieHusd. MeTtoabl
onpegeneHunsl TemnepaTyp NOBEPXHOCTU TENSI00OMeHa.

22

Tema 18. lMapomMexaHUYeckuid pacyeT TennooGMeHHbIX annapaToB. 3agayu
pacuyeTa. [MapaBnuMyeckmue ConpoTUBNEHUS 3NIEMEHTOB TennoobMeHHoro annaparta. | 22
PacyeT MOLWHOCTW, HEOGX0AMMOW AN NepemMeLLeHNs XXUOKOCTH.

TeKywmn KoHTponb 5 (YCTHbIV onpoc) 1

MpomexyToyHas aTTecTauumsa No AUCLMNINHE (3K3aMeH) 36

BCEIO: | 396

3. TEMATUYECKWI NNAH
3.1. Nekuun

OuyHoe 06yyeHne O4yHOo-3a04HOE 0by4YeHMEe 3ao4yHoe oby4yeHue

Homep Ob6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)

Homepa
n3y4yaembix TeM

e
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Homepa OuyHoe oby4yeHne O4yHOo-3a04HOE 0by4YeHMEe 3ao4yHoe oby4yeHune
N3yyaembix TeM Howmep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vachbl) cemecTtpa (yachbl) cemecTpa (4achbl)
12 4 3
13 4 1
14 4 4
15 4 2
16 4 1
17 4 2
18 4 2
BCEIO: 53
3.2. MpakTnyeckme U ceMUHapCcK1ue 3aHATUsA
Homepa H OuyHoe 06y4yeHne QuHo-3a04Hoe 3ao4Hoe oby4eHune
M3y aEMbIX ammeHOBaHmev obyyenue
Tem 1 dhopmMa 3aHATUN Howmep Obbem Howmep O6bem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
1 TennonpoBogHOCTb Npu 3 5
CTauuoHapHOM pexnme
Tennootaaya npu
3 BbIHY>KAEHHOM I'IpOP,OJ'IbHOM 3 4
OMbIBaHWN NIOCKOU
NOBEPXHOCTU
Tennootaaya npu
6 BbIHY>KAEHHOM TeYeHUn 3 4
XngkocTn B Tpybax
Tennootaaya npu
7 BbIHY>XXIEHHOM MonepeYyHoM 3 5
OMbIBaHUM Tpy6 1 ny4koB
Tpy6
TennoobmeH npu KuneHum
11 OOHOKOMMOHEHTHbIX 4 5
XNOKOCTW B BOMbLLIOM
obbeme.
TennoobmeH npu KuneHum
12 XWOKOCTU B YCIOBUSAX 4 4
HanpaBNeHHOro Te4YeHus.
13 TennoobmeH npu 4 3
KoHOeHcauun napa
14 3aKoHbI TEMNMNOBOroO 4 5
n3nyyeHus.
15 TennoobmeH nanyyeHmem 4 3
MeXxay TBepAbIMU TenamMu.
JlyuuncTeii TennoobmeH
MeXxay razoBon cpefon u
16 o o 4 2
06onouykon. CrioXHbIi
TENO0OMEH.
17 TennoBon pacyeTt 4 6
TenooOMEHHbIX annapaToB.
18 MppaBnnyecknin pacyeTbl 4 6
TennooOMEHHbIX annapaTos
BCEIO: 52
3.3. JlabopaTtopHble 3aHATUA
Homepa H OyHoe 06y4yeHne OuHo-3804HOe 3aoyHoe obyyeHne
M3yaEMbIX anmMeHoBaHue § obyyenue
Tem nabopaTopHbIX 3aHATUN Howmep O6bem Howmep O6bem Homep Obbem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
OnpepeneHune
> KoadppuumeHTa 3 8
TEennonpoBoAHOCTU
M30MALUMOHHBLIX MaTtepuanos
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Homepa
n3yvaembix
Tem

HaumeHoBaHue
nabopaTopHbIX 3aHATUI

OuyHoe oby4eHne

Ou4HO-3a04HOE
o0yyeHne

3aoyHoe obyyeHue

Homep O6bem
cemecTpa (4acbl)

Homep Ob6bem
cemecTpa (4acbl)

Homep O6bem
cemecTpa (yacbl)

MeTOo40M MNacCTUHbI

OnpepeneHne
KoadhdmumeHTa TennooTaaun
W rmapaBrinyecKkoro
COMPOTUBINEHNS NPU
BbIHY>XOEHHOM TeYeHnn
BO34yxa BHYTpM Tpy6bl

Onpepgenexune
kKoadhdmumeHTa Tennootaaydn
npu cBobogHOM ABWMXEHUMU OT
CTEHKN ropu3oHTanbLHOM
TpyObl K BO3AYXY

10

Onpepgenexune
KoadhdmumMeHTa TennooTaaun
Npw BbIHY>XAEHHOM
nonepeyHoM OMbIBaHUK
KOPMAOPHOro ny4yka Tpyo

12

OnpepeneHune
KoadhdmumMeHTa TennooTaaun
npv cBoOOAHOM OBWXEHUM OT
CTEHKWN BEPTUKANBHOM TPYObI
K BO3OYyXy

15

OnpepeneHne
KoaddmumeHTa  M3nydeHnd
TBEPOOro Tena
KanopumeTpruyeCcKnm
METOLO0M

17

Onpepenexne
KoabbuumeHTa
Tennonepenayu
ra3oXmaKoCTHOrO
TennoobMeHHoro annapara

BCEIO: 53

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLL

Erocs

Homepa OuHoe 0byueHme OHo-3a0Hoe 3aouHoe obyueHue
y4e6Hbix dopma Y obyyeHune y
moayneu, no
KOHTpOns
KOTOpPbIM por] Homep Kon-80 Howmep Kon-so Howmep Kon-go
NpoBOANTCS 3HaHU1 cemecTpa cemecTpa cemecTpa
KOHTPOIb
1,2 TecTnpoBaHue 3 2
3,4 TecTnpoBaHue 4 2
5 YCTHbIN onpoc 4 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLEIOCHA

OuHo-3a04HOE
Buabl CaMOCTOSTENbHONM paboThi QOyHoe 06yyeHne oBydeHme 3ao4yHoe oby4yeHune
obyuvatowerocs Homep Obbem Homep O6bem Homep O6bem
cemecTtpa (4achbl) cemecTtpa (4achbl) cemecTpa (4achbl)
YCBOEHME TEOPETUYECKOIO MaTepmana 3 30
[MogroToBka K NabopaTopHbIM 3aHATUSAM 3 36
MNogroToBKa K NpakTUYECKUM 3aHATUSAM 3 16
MogroToBKa K 3a4eTy 3 8
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- O4Hoe 06y4eHue OuHo-3a04Hoe 3ao4yHoe oby4yeHue
Buabl camoctosaTensHom paboTbl y obyyeHne y

obyuvatolierocs Homep O6bem Homep O6bem Homep O6bem

cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
YCBO€EHME TEOPETUYECKOIO MaTepmana 4 32
MoarotoBka k TabopaToOpPHbBIM 3aHATUSAM 4 40
MogroToBKa K NpakTUYECKUM 3aHATUSM 4 40
[MogroToBKa K 3K3amMeHy 4 36

BCEIO: | 202+36

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapaKkTepucTuka BUAOB U UCTIOSNIb3yeMbIX MHHOBALMOHHbLIX (hOpPM y4eBHbIX 3aHATUIA

O6bem 3aHaTUmn
B MHHOBALMOHHbLIX hopmax

HanmeHoBaHue (vacer)
BIAOB y4eOHbIX Mcnonb3yemble MHHOBALMOHHbIE (hOpMbI o o © o @
3aHATUIA Q3 xE oz
>3] g o
2 33 T 3
3> 28> s>
8 ® 8 ® 8
JNekumm Aunckycens 18
BCEIO: 18

7.2. Cuctema oueHMBaHUS yCneBaeMoCTU U AOCTUXKEHNN 00yYaloLWmMXCca Ans NPoMeXyToYHON
aTTectaumu

TpagnumoHHas | X 6annbHO-penTuHrosas

8. OBECIMNEYEHUE OUCLUUTJIUHDI
8.1. YyebHasa nutepartypa
a) ocHOBHas y4yebHasi nuTepartypa
1. Aroe B.B. TennoobmeH B ogHodasHbIx cpegax v npu dasoBbiX NpeBpaLleHNsiX [NeKTPOHHLIN pecypc]:
y4yebHoe nocobue ans By3os/ AroB B.B.— OnekTpoH. TekcToBble AaHHble.— M.: M3gaTenbckuii agom M3AU,
2014.— 542 c.,
Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/33214.— 3B6C

6) pononHuTenbHasa y4ebHas nutepatypa

2. Fotosckun M.A., Cycrnos B.A. TennoobmeH B TexHonornyeckux ycraHoskax LIBIM: yue6. nocobue / CI16
I'TY PI. CI6., 2013. Yactb 4. - 85 ¢,

Pexum goctyna - OnekTpoHHas bmbnvoTeka MeToan4ecknx ykasaHum, y4ebHo-meToamn4eckmx nocobum
BLUTD - nizrp.narod.ru/metod/kpte/3.pdf

3. OnpegeneHne KoadhduLmeHTa rmapaBnmMyeckoro TpeHNs Npu OBMXEHUN BO3dyXa B Kpyrion Tpybe
[OnekTpoHHbIN pecypc]: MeToanYeCKNE ykaszaHus k nabopaTopHon paboTte Ne4/ — OneKTpoH. TEKCTOBbIE
JaHHble.— Jlnneuk: Jlnneuknun rocyaapcTBeHHbIN TexHuyecknin yHneepeuteT, 96C ACB, 2013.— 16 c.,
Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/22900

8.2. NepeyeHb y4ye6HO-MeTOaMYECKOrO 06ecnevyeHusi Ansi CaMoCTosiITeNbHOM paboThbl
00yyarLWmMXCcA No gUucumniiMHe
1. Cycnos B.A. TennomaccoobmeH [TekcT]: yduebHoe nocobue B.A. Cycnos / CIM6 I'TY PI1. CI16, 2006. -
119 c.: un. 74. — Pexvum goctyna: http//www.nizrp.narod.ru/teplomassoobmen.htm.-3b BLWT3

8.3. NepeyeHb pecypcoB MHHOPMaALMOHHO-TENNeKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobxoaAuMbIX ANl OCBOEHUSA AUCLUNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru 3nekTpoHHas GUbNMoTEKa METOANYECKNX YKa3aHWNA,
yyebHo-meToanyeckmx nocobuin BLUTI

8.4. NepeyeHb NHOOPMaALIMOHHbIX TEXHOJIOMMI, UCMOMb3YeMbIX NPU OCYLLEeCTBIeHUU
o6pasoBaTenbLHOro npouecca no gQUcUMnsivHe, BKMOYasa nepevyeHb NporpaMMHOro oéecnevyeHus u
MH(OPMaLMOHHbIX CMPABO4YHbIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013
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8.5. OnucaHmne maTtepuanbHO-TEXHMYECKON 6a3bl, HEOOGXOAMMOM ANSA OCYyLLEeCTBIEHUA
obpasoBaTenbLHOro npouecca no gucumninHe

1. CneunanusnpoBaHHas y4ebHasa ayamtopus.

2. CneumanuampoBaHHble y4ebHble nabopaTopum

8.6. MHble cBepeHuA n (Mnn) maTepuanbl
1. MNMpe3eHTaunmn No Temam NPakTU4ECKNX 3aHATUNR.
2. MakeThbl y3roB TenioobmMeHHOro o6opyaoBaHus.

9. METOAMYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

OVNCLUUNJINHDbI
Buabl y4e6HbIX
3aHATUN U
camocToaTenbHasi OpraHusauusa gestenbHoOCTU obyyatoLLerocs
pabota
obyyvatoLmxcs

Jlexumm OcBoeHVe NnEeKUMOHHOro matepuana oby4aromMMnUCs AOCTYMHO NMPW BbINOMHEHUN
cnegywowmx Buaos pabor:
- npopaboTka pabo4yelr nporpammbl - B COOTBETCTBMAMM C LENAMU, 3adadyamu,
CTPYKTYPOWN U COAepXaHnemM ANCLUNINHGI;
- COCTaBfeHME KOHCMEeKTa IeKUUn — KpaTKo, CXemMaTU4HO, nocneaoBaTeribHO
(bUKCUPOBATb OCHOBHbIE MOJSIOXEHMS, BbIBOAbI 1 (DOPMYMNUPOBKN; OTMEYaTh BaXKHble
MbICIW, BbIAENSATH KMOYEBbIE CNOBA, TEPMUHBI.
Mpy BO3HUKWNX 3aTPYOHEHUAX B BOCMPUSTMU U3naraemoro martepuwana cnegyet
copmMmynupoBaTb BOMPOC M 3adaTb NpenogaBaTefito Ha KOHCyNbTauuMu WnuM Ha
NPaKTUYECKOM 3aHATUN.

MpakTuyeckue PacueTbl WHTEHCMBHOCTM TennoobmeHa npu  TENMONPOBOAHOCTM, KOHBEKUMM,

3aHATUSA KUNEHWM, KOHOEHCALMN U N3nyyYeHun. BoinonHeHne pacyeTHbIX 3afaHui, pelueHune
3agay no anroputMy u ap.
MoproToBKa K MPaKTUYECKUM 3aHATMAM NpegnonaraeT cnegyowme Buabl paborT:
- paboTa ¢ KOHCMEKTOM NEKLNIA;
- NOArOTOBKa OTBETOB K KOHTPOJIbHLIM BOMPOCaM, TECTOBbIM 3a4aHUsAM.

JlabopaTopHbie JTaBopaTopHbIe 3aHATUSA CNOCOBCTBYIOT PA3BUTUIO MPAKTUYECKMX HABbIKOB BNageHns

3aHATUSA n3yvyaembiMn MmetTogamu, obopygoBaHMeM, TEXHONOIMAMMU U Ap.
B pesynbtaTte BbINONHEHUS NabopaTopHbIX PaboT obydaromMnca OOMMKEH OCBOUTb
METOOMKY OMbITHOIO ONpefeneHns XapakTepUCTUK MUHTEHCUBHOCTY TennoobmMeHa.

CamoctodatenebHasa | Cuctematmyecku npopabaTtbiBaTe MPOMAEHHbIM Matepuan U BapuaHTbl pacyeTos,

paboTta BbIMOSIHEHHbIE HA MPAaKTUYECKUX 3aHATUSX B Buae obpasua, Heobxoaumoro Ans

BbIMNOJTHEHUA CaMOCTOATENbHbIX pac4eToOB BO BHEAyAUTOPHOE BpeEMA.
I'IpM noAroToBke K 3a4eTy U 3K3aMeHy HeobxoaMmMo npopa60TaTb KOHCNEKThI,
PeKoMeHOgyemMyto nutepaTtypy n 1.4.

10. ®OHA OLLIEHOYHbLIX CPEACTB

ONA NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALIUN

10.1. OnucaHue nokasatesniel u KpUTEePUEB OLIEHUBAHUS KOMMNETEHLMI Ha Pa3fUYHbIX 3Tanax ux
dopmMupoBaHus, onucaHue LIKan oLeHUBaHUA

10.1.1. NMokasaTenu oleHnBaHUA KOMNETEeHLUN Ha aTanax ux hopmMmmpoBaHus

Kopn HanmeHoBaHue MpencraesneHne
KomneTeHumn . OLIEHOYHOro OLIeHOYHOoro
MokasaTenu oueHUBaHUSA KOMMNETEHL M
(aTan ocBoeHus) cpencTtea cpencTtea B ooHAe
OlK-2 (2) [eMOoHCTpUpyeT 3HaHMS 3aKOHOB Y OCHOBHbIX Bonpocbl ans MepeyeHb
pU3nKo-maTeEMaTUYECKMX mMoaenen YCTHOTO BOMPOCOB AJ1s
MEeXaHM3MOB MNepeHoca TemnnoTbl M Macchbl | cobecenoBaHus. 3averta (12
NPUMEHNTENBHO K  TEMIIOTEXHUYECKMM U MpakTuyeckoe BOIMPOCOB)
TENoTEXHOMNOIMYECKNM YyCTaHOBKaM " 3agaHue. Mepe4veHb
cuctemam; npobnem  pekoHCTpyKuMn  wn BOMPOCOB A1
MOZepHU3auuu TENnIOTEXHNYECKOIO 3k3ameHa (56
obopyaoBaHMs  OOBLEKTOB M COOPYXXEHUN BOMPOCOB).
TENNO3HEPreTUKN. MepeyeHb
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Kop,
KOMMeTeHL MK
(aTan ocBoeHMs)

HanmeHoBaHue MpenctasneHne
. OLIEHOYHOro OLIEHOYHOro
MokasaTenu oLeHUBaHNA KOMMNETEHLNN
cpencTtea cpencTtea B ooHAe

CnocobeH NPUMEHATb COBpPEMEHHbIE
MeTodbl nccnegoBaHUA, paccynTbiBaTh
TeMnepaTtypHble nongd B NMOTOKaXx
TexXHonorm4eckmnx MMHKOCTeﬁ n rasoB, B
anemMeHTax KOHCTPYKLUKN TennoBbIX n
TEMNNOTEXHOMOMYECKNX YCTaHOBOK;
paccunTbiBaTb MNepefaBaemMble  TensoBble
NOTOKM c Lenbto WHTEHCHdMKaLUm
npoweccos TennomaccoobmeHa,

obecneyeHns HopManbHOro TemMnepaTypHOro
pexuma paboTbl anemeHToB o06opyaoBaHus
N MUHMMMW3aLMM NOTEPb TEMMOTHI.
Mcnonb3yeT OCHOBHblE METOOUKM pacyeToB
npoLeccos TennomacconepeHoca B
anemeHTax TEeNNoTEXHNYECKOrO n
TennoTeXHONOrMYECKOro obopynoBaHus;
METOAMKA  UCMbITAHUA  TEXHONOrMYECKOro
o6opyanoBaHNa B COOTBETCTBUM C Npodunnem
paboThbl; npeacraensieT pesynbTarbl
Hay4HbIX WCCNeAoBaHWA B BUMAE OTYETOB,
pedepatoB, Hay4HbIX nybnuvkauMin un Ha
nNy6nnMYHbIX 00CYXAEHMUSX.

BOMNPOCOB K 3a4eTy
(12 Bonpocos).
MpakTnyeckme

3apaHus (20 3agad)

10.1.2. OnucaHue WKan v KpuTepueB oLeHMBaAHNA CHOPMMPOBAHHOCTU KOMMNETEeHLMN

Kputepum oueHnBaHusa cchopMnMpoBaHHOCTU KOMMETEHLUN

OueHka no Kputepum oueHmBaHnst coopMMpPOBaAHHOCTM KOMNETEHLNI
TpaguuUOHHON
likane YcTHoe cobecefosaHue MNpakTnyeckoe 3agaHve
O6yvarowunca nokasbiBaeT BCecTopoHHee u | Obyvarowmica OEeMOHCTpupyeT
rnybokoe 3HaHWEe OCHOBHbIX TEMNMOMU3NYECKUX | MPABUNBHOE MOHUMAHWE  YCMOBMS
3aKOHOB, cBoboagHO opueHTupyeTcs B | 3a4ayn, BriageHue HaBblkaMu ero
OCHOBHBbIX MOHATUSAX, TepMmHax W | aHanmsa, BblGopa HyXHbIX opMyn
onpeerneHusax npu oTBeTe; YCBOWUM OCHOBHYIO | Ans ee peLueHus, 3HaHue
W 3HAKOM C [JOMNOMHUTENBHOW nUTepaTypon; | pasmepHocTen buUsnyeckux
OTIINYHO MOXeT OOBACHUTL B3aMMOCBSA3b OCHOBHBIX | BEJIUYMH. Ymeet NPUMEHATb
Tennoduanyecknx 3aKkOHOB U UX 3HaAYeHUe Ons | MaTeMaTudeckuid  annapat  ansg
nocnegyouien npodeccnoHanbHON | peanusaLumm nnaHa peLleHus 3agayu
OEeATenbHOCTY; nposiBnseT TBOpYECKMe | U, ecnm 3To HeobxoauMmMo, MOXeT
CMOCOOHOCTM M LUMPOKYH  3pyauuMio B | MPEeACTaBUTb  €ro  rpadouyeckm.
ncnonb3oBaHUM y4ebHOro matepuana. Monyuynn npaBunbHbIN OTBET U
MOXET ero MHTEpPNpPeTUpPoBaTh.
Ob6yvarowunca  nokasbiBaeT  goctatouHbli | Obyvarowmimncsa OEeMOHCTpupyeT
YPOBEHb 3HAHWA OCHOBHBLIX TEMMOPU3NYECKMX | JOCTATOYHOE MOHUMaHUEe YCroBusi
3aKOHOB, OPUEHTUPYETCHA B OCHOBHbIX MOHATUAX | 3agavn, BnajeHne HaBblkaMu €ro
" onpefeneHusx; ycBowun OCHOBHYIO | aHanusa, Bblbopa copmyn ansa ee
nutepaTypy;  OONyCKaeT  He3HauuTelbHble | pelleHus, 3HaHue pa3MepHOCTeNn
MOrpeLlHoCcT MpuM  OTBeTax Ha BONPOChbl | u3ndecknx BenuyuH. [onyckaeT
XOpoLlo 3K3aMeHaLMOHHOro buneta n JONOMHUTENbHbIE | HE3HAYUTESbHbIE MOrPELUHOCTU MpU
BOMpOChHI NpenofaBaTtens. NpUMEHEHUU MaTeMaTU4eCcKoro
annapata gna peanusauuMuM nnaHa
peLeHna 3agauu Monyyun
NnpaBuUIbHbIA OTBET, HO UCMbITbIBAET
3aTpyAHEHUS c ero
WHTeprpeTauunen.
O6yvarowunca nokasbiBaeT 3HaHMs y4vebHoro | OOyvyarowmnca BHUKAET B CMbICI
mMaTtepuana B MWHMManbHOM OObeMe; MOXeT | yCroBus 3agadvuv, MOHUMAaeET MnfaH ee
yooBneTBopuUTesibHO
chopMynupoBaTh dpusnyeckme 3aKOHbI, | pelleHnsi, OAHaKo, He MOXeT B
MOHATUA W onpedeneHns, HO Mpu  3TOM, | MOMHON Mepe c NOMOLLIbIO
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Aonyckas 6onbLuoe KONN4ecTBO
HenpuHUMNuanbHbIX ~ OWKWBOK;  3HAakoM  C
OCHOBHOWN nuteparypoum; ponyckaet

CyulwleCTBEeHHblIe OWwKnbKM B OTBETE Ha 3K3aMEHe,
HO MOXeT YCTpaHUTb MUX Nnoa PyKoBOACTBOM

mMaTemaTn4ecKoro annapara
peanu3oBaTb ee pelleHne. 3HaeT
pasMepHOCTU (OUNYECKUX BENUYUH,
MOXET cenaTtb PUCYHOK UMK CXemy,
MOSICHSAIIOLLYIO pelleHne 3adadn.

npenogasartens.
HecnocobHocTb oTBeTUTE Ha Bonpoc 6e3 | Oby4vatowmics He MoXeT
MOMOLLM 3K3ameHaropa. HesHaHve | npoaHanusmpoBaTb ycnosue
3HAYMTENbHOW YacTU NPUHUMMMANbLHO BaXHbIX | 3a4ayv,  HaMeTWTb  NnaH  ee
SMeMeHTOoB aucumniuHbl. OOyyalowmincs He | pewleHns, BblbpaTb opMynbl U

nmeet [0CTaTo4YHOro YPOBHS 3HaHUA | NIIOX0 OpUEeHTUpyeTcs B hU3nMYECKNX
ONCUMNIIUHBI; He MOXeT copMynupoBaThb | BENMYMHAX, He Bnageet
OCHOBHble TENNOMU3NYECKNE 3aKOHbI; MIIOX0 | MaTteMaTUYeCKNM annapartom.

HeyaoBneTBo- OpMEHTUPYeTCs B OCHOBHbIX MNOHATMAX W | [peactaBneHne  4yxom  paboThl,

pUTENBHO onpeaeneHnsx; MnrIoXo 3HaKoM C OCHOBHOWM | OTKa3 OT BbIMNOJIHEHUS 3a4aHus
nutepaTypon; pgonyckaeT npu OTBeTe Ha
3K3aMeHe CyLleCTBEHHble OLUMBKM N HE MOXET
YCTpaHUTb UX Jaxe oL pPyKOBOLACTBOM
npenogasaTens.
MonbiTka CcrnucbIBaHUS, MCNONb30BaHus
HepaspeLleHHbIX TEXHUYECKUX YCTPOWUCTB Wnn
nonb3oBaHMe NOACKA3KOM APYroro YenoBeka.

3auTeHo O6yvarowuncs nokasbiBaeT BCECTOPOHHEE U [NyOOKoe 3HaHWe  OCHOBHbIX
Tennodu3NYeckux 3akoHOB, CBODOOHO OPUEHTUPYETCS B OCHOBHbLIX MOHSATUSX,
TEpPMMHAX W ONpeaerieHusix; YCBOWIT OCHOBHYKD W 3HAKOM C [OMOSTHUTENbHOM
nuTepaTypon; MOXeT O0bACHUTb B3aUMOCBSI3b OCHOBHbIX TENIOU3NYECKUX 3aKOHOB 1
MX 3HadeHve Anda nocnefywwen npogeccmoHanbHOW AesATenbHOCTH; NposiBrseT
TBOpPYECKMe CNoCcCOBHOCTU B UCMOMb30BaHUM y4ebHOro marepuana.

He 3auTeHo Ob6yyarowuncas He MMeeT [OO0CTAaTOYHOIO YPOBHA 3HAHWUS AUCUUMNIWUHBI, HE MOXET

Aaxe nog pykoBogcCcTBOM npenogaBaTenid.

cchopMynupoBaTb OCHOBHblE TEMNOMU3NYECKNE 3aKOHbI; MIMOXO OpPUEHTUpYyeTCs B
OCHOBHbIX MOHATUSIX W OMNpedeneHnsx; Mroxo 3HakoM C OCHOBHOW nMTepaTypoi;
JOnycKkaeT npu OTBETE Ha 3a4yeTe CYLLECTBEHHblE OLIMOKM M HE MOXET YCTpaHUTb UX

10.2. TUNOBbI€ KOHTPOJIbHbLIE 3aAaHUA UITU UHbIEe MaTepuarbl, HeO6XoAUMbIe ANA OLEeHKN 3HaHWN,

yMeHVIﬁ, HaBbIKOB U (VIHVI) onbiTa AeATeNIbHOCTU, XapakTepusyowme 3tanbl CbOpMMpOBaHMH

KOMMNeTeHLUn

10.2.1. NepeyeHb BONpocoB, pa3paboTaHHbIA B COOTBETCTBUU C YCTaHOBNIEHHbLIMU 3TanamMu
dopMmUpoBaHUs KOMNETEHLUM

Ne

n/n dopmynnpoBKka BONPOCOB 4115 3a4eTa

1 | TemnepaTypHble NOMs: OQHOMEPHbIE; MHOrOMEpPHbIE; CTAaUUOHAPHbIE; HECTAUMOHAPHbIE. 1

2 | 'pagueHT TemnepaTtypsbl. 1

3 | MNepepaya TennoTbl 4epe3 MfOCKY, UWINMHOPUYECKYD U LIAPOBYH CTEHKA Npu 2
CTaLMOHAaPHOM pexunme.

4 | HectauuoHapHas TenfionpoBOgHOCTb. 3

5 OCHOBHbIE MOMOXEHUS YYEHUS O KOHBEKTMBHOM TennoobmeHe. OCHOBHblE MOHATUSA U 4
onpegeneHus.

6 | Ycnosus nogobus gmsmyecknx npouecco. CneacrTemsi U3 ycrnosum nogobus. 5

7 Tennootaaya Npu BbIHY>XAEHHOM NPOAOSIbHOM OMbIBaHUU MIIOCKOW MOBEPXHOCTU U Npw 6
NaMUHAPHOM MOrPaHN4YHOM CI0€.

8 Tennootaaya Npu BbIHYXOEHHOM TeYEHUN Xnakoctn B Tpybax. OcoOeHHOCTM OBUXKEHUS 1 7
TennoobmMeHa B Tpybax.

9 | Tennootgaya npu NonepeyHoOM OMbIBAHWUM NMYy4KOB TPYO. 8

10 | Tennootga4va npu cBo60AHOM OBWKEHUN XKUOKOCTU. 9

11 | Tenno- n maccoobmeH B ABYXKOMMNOHEHTHbIX cpegax. OCHOBHblE MNOHATUSI U 3aKOHbI. 10

12 | Onddy3MOHHbIV NOrpaHUYHbIA Cnor. AHanorus NpoLeccoB TeNI000MeEHa 1 MaccoobMeHa. 10

Ne Ne

n/n CDOpMyJ'II/IpOBKa BOMPOCOB AJ1A 3K3aMeHa TeMbl

1 | TemnepaTypHble NOMs; OQHOMEPHbIE; MHOTOMEpPHbIE; CTAUUOHAPHbIE; HECTAUMOHAPHbIE. 1
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2 | ['pagmeHT Temnepatypsbl. 1
3 | TennoBow NOTOK; MIIOTHOCTb TENJIOBOrO MOTOKA. 1
4 | Bugbl TennoobmeHa (noHsTus). Tennonepegava. 1
5 | TennonpoBogHOCTb (MOHATUE). YpaBHeHMe Pypbe. 1
6 | KoadhdumumeHT TennonpoBOogHOCTM ras3os. 1
7 KoadhpmumneHT TennonpoBOAHOCTU XXUAKOCTH. 1
8 | KoadhpmumeHT TennonpoBogHOCTN METANSOB. 1
9 OundepeHumnansHoe ypaBHEHWE TENONPOBOAHOCTU, €ro YacTHble BUAbI: YpaBHEHNE 1
lNyaccoHa; Jlannaca.
10 | YcnoBusa 0gHO3HA4YHOCTW. 1
11 | TennonpoBOAHOCTb NMIOCKOW CTEHKU: rpaHnYHble ycnosus | poaa; Il poaa. 2
12 | TennonpoBOAHOCTb UMAMHAPUYECKOW CTEHKN: rpaHnYHble ycnosus | poaa; Il poga. 2
13 KpuTunyeckmin pguametp UWNUMHOPUYECKOW CTeHkU. KpuTuyeckun guameTp TennoBou 2
n3onaunn.
14 | TennonpoBOAHOCTb LLAPOBOW CTEHKU: rpaHuyHble ycnosus | poaa; Il poaa. 2
15 | MHTeHcudukaums Tennonepegadu. 2
16 YpaBHeHve pacnpepeneHus TemnepaTtypbl CTepXHs BAONMb €ro AnvHbl B yCrOBUsX 2
HecTauuoHapHoro TennoobmeHa. Yncno Bi. KoadpumumeHT adhdpekTmBHOCTU pebpa.
17 | OxnaxgeHue HeorpaHnyeHHon nnactuHbl. Kputepun ®ypbe. Homorpammel 8 = f(Fo). 3
18 | YcnoBus 0QHO3HAYHOCTM NpY KOHBEKTUBHOM TennoobmeHe. 5
19 | Knaccudwmkauust nepeMeHHbIX. 5
20 | Teopus nogobus: BbIBOA KpUTEPMEB NOA0GUS. 5
21 | OcHoBHble kpuTepus nogobus. Mx dpmanyecknii cMbich. 5
22 | MNpoagonbHOe oMbiBaHWE NOCKON MOBEPXHOCTU. YCNOBUS NpUNUNnaHns. 6
23 | N'mgpognHamMn4eckmi NorpaHUYHbIA CNown. 6
24 | TennoBowW NOrpaHuYHbIN CIOWN. 6
25 | TypbyneHTHbIM NepeHoC TenIoThl U KONMYECTBA ABMKEHNUS. 6
26 | Cuctema ypaBHEHUN NaMUHAPHOro NOrPaHMYHOro CNosi. 6
27 | Cuctema ypaBHEHUN TypOYNEHTHOro NOrpaHMYHOro CMosi. 6
28 | Tennootgaya npu NamMmHapHOM NOrPaHU4HOM Crioe. 6
29 | Tennootgaya npu TypOyneHTHOM NOrpaHMYHOM Croe. 6
30 | OcHOBHbIE pexuMbl TedeHus B Tpybax. 7
31 | TennooTgaya npu fTaMUHApPHOM TE€YEHMU XNAKOCTU B Tpybax 1 kaHanax. 7
32 | TennooTtgaya npu TypbyNneHTHOM pexmMe TeYEeHNs KUOKOCTU. 7
33 | TennooTgaya B M3OTHYTbIX U LUEPOXOBATbIX Tpybax. 7
34 | TennooTgaya npu BblIHY>KOEHHOM NONepPeYHOM OMbIBaHUN OAMHOYHOW TPYObI. 8
35 | Tennootagaya npv nonepeyHoM OMbIBaHUM KOPUOOPHOIo Ny4yKa. 8
36 | Tennootgaya npy cBOBOAHOM OBVXKEHMWM XXMOKOCTHU. 9
37 | PexnMbl Mpu KUNEHMU XNOKOCTU B 6onbLIOM 06bEME. 11
38 | O6obwatowiee ypaBHeHme CTOWMHA NpY KMNEHUN B 6OMbLLIOM 00BEME. 11
39 | Pexumbl Te4eHns BocxoAsiLero AByxdgasHoro notoka u Tennnootgada B HUX. 12
40 | O6obwatowee ypaBHeHme CtepmaHa npu KuneHum B Tpybax. 12
a1 PexvMbl Te4eHns npu rpaBUTaLlMoHHO CTekarolweM AByxda3HOM NOTOKe B BEPTUKaNbHbIX 12
Tpybax u Tennootgada B HEM.
42 | TepMmunyeckme conpoTmUBIEHUS NPU KOHOEHCALMM YACTOro napa. 13
43 | Tepmunyeckoe CONpoTUBIEHNE KOHOEHCATHOW NITEHKN. 13
44 | 3akoH NnaHka. 14
45 | 3akoH BuHa. 14
46 | 3akoH CtedaHa-bonbumaHa. 14
47 | 3akoH Knpxroda. 14
48 | 3akoH JlambGepTa. 14
49 | JlyumncTbii TennoobmeH Mexay TBepabiMu Tenamu. 15
50 | JlyumcTbin TENNOOOMEH Mexay Tenamm ¢ MPMMEHEHNEM SKPaAHOB. 15
51 | JlyyeucnyckaHue rasos. 16
52 | Knaccudmkaumsa TennioobMeHHbIX annapaTos. 17
53 | OCHOBHblE ypaBHEHUS TEMOBOIO pacyeTa. 17
54 | TemnepaTypHbIN HaANoOp Npu NPsSMO- U NPOTUBOTOKE. 17
55 | TemnepaTypHbI HAMOP B CNOXHbIX CXeMaX ABMKEHUS. 17
56 | M'vgpoanHaMn4eckun pacyéT Ten00OMEHHbIX annapaTos. 18
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10.2.2. BapMaHT TUNOBbLIX 3aAau, pa3paGOTaHHbIX B COOTBETCTBMM C YCTAHOBJIEHHbIMU 3TanamMmu

chopMMpOBaHUA KOMNETEeHLUUM

Ne

i Ycnosusa TUNOBbLIX 3a4a4 3aaad

OTtBeT

BblumMcnnTb NNOTHOCTL TEMMOBOrO NOTOKA
Yyepes NMocKyto 0OHOPOAHYH CTEHKY, ecrnu
CTeHKa BbINOMHEHA U3 CTanm

A=40 B1/(M*°C), TonwmHa cteHkn 5=50 mm,
Temnepartypsl

CTEHKM NOAAEPXKMBAKTCA MOCTOSIHHbIMU  t1
=100°C, t2=90 °C

.

t1-12)/5 =
100-90)/0,05=8000 BT/m2

N~

2 | OnpegennTb pa3HOCTb TEMNepaTyp Ha
NoBEPXHOCTAX NpobkoBor cTeHkn A=0,07
B1/(m+0C), TonuwuHomn 6=50 MM npu NI0THOCTH
TENNOBOro NoToka Yepes Hee q =70BT1/m2

At=q+5/A=70-0,05/0,07=50°C

10.3. MeToauyeckue marepuansbl,
onpegensowme npoueaypbl OLLeHUBaHUSA 3HAHUN

, YMEeHUI, BnageHui (HaBbIKOB U (Unu)

NPaKTUYECKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLWmX 3Tanbl hopMUpPOBaHUA KOMNETEeHL NN

10.3.1. YcnoBus gonycka oby4aroweroca K caade 3K3amMeHa M 3ayeTa M NOPSAAOK NMUKBUAALUU

aKkageMunyecKom 3a40/MKeHHOCTH

MonoxeHne o npoBeaeHnn TeKyllero KOHTpOnA ycneBaeMoCTu U I'IpOMG)KyTO‘-IHOI;I artTectauunm

obyuvaromxcs

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

YyCTHada X NMMCbMEeHHasA

KOMMNbOTEPHOE TeCTUPOBaHNE MnHadA

10.3.3. Oco6eHHOCTU NpoBeAeHUA IK3aMeHa, 3a4eTa
Bpema Ha nogrotoBky ycTHoro oTtBeta — 45 MuHyT. B 9TO Bpems BXoOuT MOAroToBKa OTBETa Ha

TeopeTndeckmne BonpocChl.
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