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1. BBEOEHMUE K PABOYEN NMPOrPAMME AUCLMNNUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMUHbI B CTPYKType obpa3oBaTenbHOM NporpaMmbl

basoBas IZl Obsna3atenbHas I:l JononHuTensHo

Bnok 1: ABNAeTCa PakynbTaTuBOM

BapuatusHasg I:‘ Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb komneTeHLMn obyyatoLerocs B 06nacTu:

- 3HaHM O nepegadve TEMNOTbl M Macchbl, obecneynBaloLLMX BOCMPUATAE MNOCMEAYHLMX YyYeGHbIX
KYpPCOB B COOTBETCTBUU C YpOBHEM 06pa3oBaHus «bakanaBpuaty;

- KBanUMUUMPOBAHHOIO MNPOBEAEHMSI 3MIEMEHTApHbIX pPacyeToB 3adady  TenyonpoBOOHOCTH,
KOHBEKTUBHOro TennoobmeHa, TennooGMeHa npu asoBblX W XMMUYECKMX MpeBpalleHusx wu
TennoobmMmeHa nanyyeHmem, MaccoobmeHa, TENNornapaBnvku;

- WCMOMb30BaHUA (aKTUYECKOTO Hay4YHO-TEXHMYECKOro MaTepuana Kypca Ans HenpepbiBHOW
MUPOBO33PEHYECKON N METOA0SIONMYECKO NMOATrOTOBKU CTYAEHTOB.

1.3. 3agaum gucumnnuHbl

ﬂpmo6peTeHV|e N TBOpPYECKOE yCBOEHWMEe CTydeHTaMn Hay4YHO-TEOPETUHECKUX N UHXEHEPHO-NPakKTUn4eCkKnx
BOMpPOCOB B obnacTtu:

TennonpoBOAHOCTY;

KOHBEKTMBHOIO TeNnoobmeHa B 04HOPOAHON cpeae;
TennoobMeHa npu asoBbIX N XMMUYECKUX NPEBPALLEHUSIX;
TennoobMeHa Nsny4yeHnem;

MaccooOMeHa;

TEennooOMeHHbIX annapaTtos.

1.4. NMepe4yeHb NNAHMPYyEMbIX pe3yrbTaToB 06y4YeHus No AUCLMNIIUHE, COOTHECEHHbIX C
nnaHMpyemMbIMU pe3yfibTaTaMu OCBOEHUs ob6pa3oBaTenibHOM NpPorpaMmmbl

KoMneTeHuunn tbopmynmpOBKa KoMneTeHunn

Koa 3ATan hopMrUpoBaHns

OrK-2 NPUMEHATL ONA  WUX pa3pelleHna OCHOBHblIE 3aKOHbI

CnocobHocTbl0 OeMOoHCTpupoBaTh 6a3oBble 3HAHWA B
obnactn ecTtecTBEHHOHAYYHbIX OUCLMMNIIMH, FOTOBHOCTbIO
BbISIBNATb  €CTECTBEHHOHAY4YHYK CYLWHOCTb npobnem,
BO3HMKaOLWNX B Xoae npodeccnoHanbHOW AeATeNbHOCTY; 2

€CTeCTBO3HaHndA, MeTodbl MaTeMaTU4eCKoro aHanunsa wu
MoaenmpoBaHuA, TeopeTn4eckoro n aKkcnepnmMmeHTaribHoro
ncenenoBaHua.

MnaHupyemble pe3ynbTaTbl 00y4YeHUs

3HaTb:

1) 3aKoHbl N OCHOBHble PU3MKO-MaTeMATUHECKME MOOENN MEXAHN3MOB NepeHoca TeNMoTbl U Maccehl
NPUMEHUTENBHO K TEMNIOTEXHUYECKUM U TEMNNOTEXHOIOMMYECKMM YCTaHOBKaAM 1 CUCTEMAM;

2) NpobnemMbl PeKOHCTPYKUUM U MOAEPHM3aLNn TennoTexHNn4eckoro obopyaoBaHms 06bEKTOB U
COOPYXXEHUIN TEMMNOIHEPTETUKM.

YmMeTb:

1) NpMMEHsITb COBPEMEHHbIE MEeTOAbl UCCIEeA0BaHUS;

2) paccyuTbiBaTh TEMMEpPaTypHbIe NONSA B MOTOKAaX TEXHOMOMMYECKNX XNOKOCTEN U ra3os, B
anemMeHTax KOHCTPYKLUMM TEMMOBbIX U TENNOTEXHOMOMMYECKNX YCTaHOBOK;

3) paccunTbiBaTb NepefaBaeMble TEMNMOBbIE NOTOKU C LENbio UHTEHCUMMKALIMM NPOLLECCOB
TenrnomaccoobMeHa, obecnevyeHnsi HOpMarnbHOro TEMMNEPaTYPHOro pexuma paboTbl 3NEMEHTOB
06opyaoBaHUst U MUHUMK3ALUM NOTEPb TEMJOThI.

BnapeTtb:

1) ocHoBamu pacyeTa NpoLEecCcoB TEMNIOMacconepeHoca B afieMeHTax TEMMOTEXHUYECKOIO U
TENnmoTEXHOIOrMYeCcKoro 06opya0BaHMS;

2)MeToauKaMm NCMbITaHUI TEXHONOTMYECKoro obopyaoBaHMst B COOTBETCTBUM C Npodunem

3) npegcTaBneHneM pe3ynbTaToB Hay4YHbIX UCCNeAOBaHWN B BUAe OT4ETOB, pedepaToB, Hay4HbIX
nyénukaumi n Ha Nyerm4YHbIX 06CYKOEHMSAX.

paboThbl;

POa
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1.5. AncumMnnuHbl (NPaKkTUKU) obpa3oBaTenbHOW NporpamMmbl, B KOTOPbIX ObINIO HaYaTo
chopmupoBaHue KoMneTeHUMN, yKkasdaHHbIX B n.1.4:
e MatemaTuka (Ol1K-2)
®usnka (Or1K-2)
Xumus (OlK-2)
MaTepvanoBegeHue 1 TEXHOMNOIMSA KOHCTPYKUUOHHbIX MaTtepuanos (Ol1K-2)
WHxeHepHasa rpaduka (Or1K-2)
MexaHnuka (Ol1K-2)
OnekTpoTexHunka n anektpoxuka (OlK-2)
TexHudeckas TepmogmHammka (OlMK-2)
Okonorusa (OlK-2)

2. COOEPXAHUE ANCLUIMIINHDBI

O6bem (4achl)

HanmeHoBaHune n cogepxaHue o 2 53 S g8
y4yebHbIX Moayneit, TeM 1 oOpM KOHTPOrs g K z 9 z g
°g| °gg %o

[} ®g ®o

YyeOHbI Moagynb 1. TennonpoBogHOCTb

Tema 1. TemnepatypHoe none. TeMnepaTypHbli rpagueHT. TenmnoBor NoToK. 3akoH
dypbe. KoadhduumeHt TennonposogHoctn. LOuddepeHunansHoe ypaBHeHue | 25 25 15
TEeNnonpoBOAHOCTU. YCNOBMSA OAHO3HAYHOCTM 4118 MPOLECCOB TEMIONPOBOAHOCTMU.

Tema 2.Mepenaya TennoTbl Yepes3 MIOCKY0, LMIMHOPUYECKYIO U LIAPOBYIO CTEHKMU
npy CTaunoHapHOM pexume. KpuTudeckunii amaMeTp UMNUHOPUYECKOW CTeHKN. MyTu

25 25 15
WHTEHCcUMKauun Tennonepegayvn. TennonpoBoAHOCTb B CTEPXKHE MOCTOSIHHOIO
nonepeyvHoro ceveHus. Tennonepegaya yepes3 pebpuCTyro CTEHKY.
Tema 3. HecTaumoHapHasi TennonpoBOAHOCTb. PerynsapHbiin pexum. 24 24 15
Tekywmn koHTponb 1 (TectupoBaHue) 1 1
Y4yebHbI moaynb 2. KoHBeKUMS
Tema 4. OCHOBHbIE MOJTOXEHUS YYEHUS] O KOHBEKTMBHOM TennoobmeHe. OCHOBHble
NOHATUA K onpegeneHns. dPusmyeckme cBoncTBa Xugkoctun. dudpdepeHunanbHble 15 15 15

YypaBHEHUS KOHBEKTMBHOrO TennoobmeHa. [MapoaMHaMuMyeckMid W TenroBOW
norpaHuyHble cnow. TypOyneHTHbIM NePeHoC TENOThLI U KONUYecTBa ABUKEHUS.

Tema 5. lNogobve v moagenupoBaHWe MPOLECCOB KOHBEKTMBHOIO TennoobmeHa.
O6wwe nonoxeHus. NpuBegeHne matemaTnyeckon HOPMynNMPOBKM KpaeBor 3agaqm
K 3anucu B 6e3pasmMepHbIX nepemMeHHbIX. be3pasmepHble nepeMeHHble U ypaBHeHUs
nogobusa. Ycnoeus nogobusa dwmsnyeckmx npoueccos. Crneactsnsi U3  ycnosun
nogobusa. MeTton pasmepHocTen. MogenupoBaHne npoOLECcCOB KOHBEKTUBHOMO
TennoobmeHa.

15 15 15

Tema 6. Tennootgava npn  BblHYXOEHHOM MNpoAOoJfibHOM OMbIBaHUN nsockomn
NOBEPXHOCTU. MHTeI’paﬂbele ypaBHEHUA NOrpaHN4HOro Ccnos. Tennoothava npu

NaMUHapHOM norpaHn4HoOM crioe. I'Iepexop, JTaMWHapHOIro Te4eHunda B Typ6yﬂeHTHO€. 15 15 15
Tennoothava npu Typ6yﬂeHTHOM norpaHNM4YHOM cJioe.

Tema 7. Tennootgaya npn  BbIHYXOEHHOM Te4YeHUUn XUOKOCTU B pr6ax.

OcobeHHoCTM OBwXeHUst U TennoobmeHa B pr6ax. l/IHTerpaanoe ypaBHeHUEe

Tennootaayn and CTa6I/IJ'Il/I3I/IpOBaHHOFO TennoobmeHa. TennooTtgava npu Te4vyeHnn 15 15 15

XMAOKOCTW B rNagkmx Tpybax Kpyrrnoro MonepevyHoro ceyeHus. Tennootgada npu
TEYEHUN XMOKOCTU B Tpybax HEKPYrnoro nornepevyHoro CeyeHusi, B MU3OTHYTbIX U
LuepoxoBaTbix Tpybax.

Tema 8. Tennootgaya npy MONepeYHOM OMbIBAHUW OAMHOYHOW KpYrron TpyoObl.

15 15 15
Tennootgaya npu NonepeyHoOM OMbIBaHUM NMYYKOB TPYO.

Tema 9. Tennootaaya npy cBo6OAHOM ABWKEHUN XKNOKOCTU. OCHOBHBIE MOJTOXEHUS.
Tennootoaya npu CBOOGOOHOM ABMXEHUM >KUOKOCTM B Oonbwom obbeme. | 11 14 15
TennoobmeH npy cBOGOAHOM ABMKEHUMN XKUOKOCTU B OrPaHUYEHHOM NMPOCTPAHCTBE.

Tema 10. Tenno- n MaccoobmeH B OBYXKOMMOHEHTHbIX cpedax. OCHOBHbIE NMOHATUS
N 3akoHbl. duddpepeHunanbHble ypaBHEHUS Tenno- M maccoobmeHa. Tenno- u

y N . 10 10 15
maccooTgaya. [OuddysmMoHHbIN  MOrpaHWYHbIA  CMOW.  AHanorms npoLeccoB
TennoobmMeHa n MaccoobmeHa.
Tekywmn koHTponb 2 (TecTupoBaHue) 1 1
Tekywmn koHTponb 2 (KoHTponbHas paboTa) 26
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O6bemM (4achl)

HavnmeHoBaHuWe v cogepxaHue oS . 88 88
y4ebHbIX Moayrnen, TeM U (POPM KOHTPOSA 29 g 8 30
°g|°8sgd g&
¢} @9 ©®0o
MpomexyToyHas aTTecTaumsa no gucumniuHe (3ayer) 8 5 4
Y4yebHbIn moaynb 3. TennoobMeH Npu n3MeHeHUM arperaTtHoro COCTOsiHUSA
Tema 11. TennoobMeH Npu KUMEHUM OLHOKOMMOHEHTHBIX >XMOKOCTMB OOMbLLIOM
obbeme. MexaHu3m npouecca TennoobmeHa nNpu Ny3bIPbKOBOM KMMEHUN XUAKOCTW.
CTpykTypa noToka npu ny3blpbKOBOM KUMEHWM >XUAKOCTM B HEOrpaHu4eHHoM | 23 23 23
obbeme. TennooTgaya npu  Ny3bIPbKOBOM  KUMEHUW XKUOKOCTU B YCNOBUSAX
cBOOOHOIO ABMXEHMS.
Tema 12. Tennoo®MeH Npy KUMNEHUN KUOKOCTU B YCNOBUSIX HANpaBiEHHOMO TEYEHUS.
CTpykTypa AByxdasHOro notoka u TennoobMeH Npu KUMNEHU XUOKOCTU BHYTpU TPYyO
npu BOCXoagdLLleM TedyeHun notoka. CTpykTypa ABYX(das3HOro notoka u tennoobmeH | 22 22 23
Npy KNMEHW XNOKOCTU BHYTPW TPYO Npu rpaBuTauluMoHHOM TedeHum notoka. Kpmauchl
KMNeHns.
Tema 13. TennoobmeH npu kKoHAaeHcauuu 4muctoro napa. OCHOBHblE MONOXEHUSI. 29 29 23
TennoobmeH Npu NIIEHOYHOM KOHAEHCALMM HENOABWXHOIO napa.
Tekywmn koHTponb 3 (TecTupoBaHue) 1 1
YyeOHbIN Moaynb 4. Tennosoe nsnyyeHve.
Tema 14. OcHOBHble MONOXeHWs. Buabl ny4ncTbix MOTOKOB. BekTop uanyveHwus. 22 29 23
3aKoHbI TENIOBOIO U3NyYeHuUs.
Tema 15. TennoobmeH wusnyyeHvem Mexay TBepabiMM Ternamu. TennoodbmeH
usnydyeHMem B cucTtemMe Ten € nnockonapanfenbHbiMKU - MOBEPXHOCTAMM.
NanyyatenbHaa cnocobHOCTb TBepAdblx Ten. TennoobMmeH uanyyYyeHvem Mexay 22 29 22
Tenom u ero obonoykon. TennooOMeH wu3ny4yeHWeM Mexay ABYMS Tenamu,
NMPOM3BOMIBHO  PACMONOXEHHbIMU B MPOCTPAHCTBE. YrnoBble KOIPDULMNEHTHI
N3ny4yeHus.
Tema 16. TennoobmeH B nornowamwmx n muanydatwowmx cpegax. OcobeHHocTh
n3nydeHns rasoB v napoB. JlyuucTtbin TennoobmeH mexay rasoBon cpegon u | 22 22 22
060n04Kkon. CroXXHbIN TEMNNOOOMEH.
Tekywmn koHTponb 4 (TecTuposaHue) 1 1
YyeGHbI Mogynb 5. TennoobMeHHble annapaTbl.
Tema 17. Knaccudukaumsa TennoobMeHHbIX annapaToB. TennoBon pacuyet
TennoobMeHHbix annapatoB. OCHOBHblE TMOMOXEHUS W YpaBHEHWs TEMroBOro 22 29 22
pacdeta. CpefHsss pasHOCTb TemnepaTyp M MeTodbl ee BbluucrieHusd. MeTtoabl
onpegeneHunsl TemnepaTyp NOBEPXHOCTU TeN00OMeHa.
Tema 18. 'mapomexaHudeckuii pacyeT TennooOMeHHbIX annapaTtoB. 3agaum
pacdeTa. [mgpaBnnyeckme CoOnpoTUBIIEHUSI ANIEMEHTOB TEMSO00OMEHHOro annapara. | 22 22 22
PacuyeT MowHoOCTH, Heo6X0aMMON ANA NEPEMELLEHNS XUOKOCTU.
Tekywmn KoHTponb 5 (YCTHbIV onpoc) 1 1
Tekywmn koHTponb 5 (KoHTponeHas paboTa) 27
MpomMexyTo4yHas aTrecTauus Nno AucumnnmHe (3Kk3ameH) 36 36 9
BCEIO: | 396 | 396 | 396

3. TEMATUYECKWUWU NNAH
3.1. Nekunn

OuyHoe o6y4yeHne OyHO-3a04HOE 0by4eHne

Homepa

3aoyHoe oby4veHune

Howmep Obbem
cemecTpa (4achbl)

Howmep Obbem

n3yvyaembixX TeéM
cemecTtpa (4achbl)

Howmep
cemecTpa

Ob6bem
(4achbl)

3 5 5

0,5

1

1

0,5

0.5

0,5

1

1
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Homepa OyHoe 06y4eHne OuyHo-3a04HOE 06y4eHne 3ao4Hoe obyyeHne
n3yyaembix Tem C:'MOQ";FF’M ((?S::‘;' C:MOQ/'CeTF;a %Zzeblh;l CSN?QA;E ] %Zteb:\;l

10 3 4 5 2 5 1
11 4 2 6 4 6 1
12 4 3 6 3 6 1
13 4 1 6 5 6 1
14 4 4 6 5 6 1
15 4 2 6 3 6 1
16 4 1 6 4 6 1
17 4 2 6 4 6 1
18 4 2 6 4 6 1
BCEIO: 53 50 16

3.2. MpakTnyeckme u ceMMHapcKme 3aHATUs

Homepa OuyHoe 0by4yeHne OuHo-3a04Hoe 3aoyHoe obyyeHne
M3yaEMbIX HaumeroBaHue 06yyeHue
Tem 1 cbopMasaHaTuin Homep O6bem Homep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
TennonpoBogHOCTb Npu
1 POBOA b 3 5 5 10 5 4
CTaUNOHAPHOM pexume
TennooTtaaya npu
BbIH €HHOM NPOAOSIbHOM
3 YK pon 3 4 5 10 5 3
OMbIBaHMM MSI0CKON
NOBEPXHOCTU
TennooTtaadyanpu
6 BbIHYXOEHHOM TeYeHUn 3 4 5 8 5 3
XMOKOCTK B Tpybax
Tennootaaya npu
BbIH €HHOM nonepeYyHom
7 YA P 3 5 5 8 5 2
OMbIBaHUM TPyO 1 Ny4KoB
Tpyo
TennoobmeH npu kMNneHun
HOKOMMOHEHTHbIX
11 OAHOKOMTIOHS 4 5 6 4 6 2
KnakoctTms 6onbLLIOM
obbeme.
TennoobmeH npu kMNeHun
12 XXWOKOCTMB YCNOBUAX 4 4 6 4 6 2
HanpaBIEHHOro TeYeHus.
Tenn MEH npu
13 ennoobmer np 4 3 6 4 6 1
KOHOeHcauuu napa
KOHbI TEMNOBOT
14 SaKOHbI TenIoBoro 4 5 6 3 6 1
N3nyyeHus.
Tenn MEH U3ny4yeHnem
15 ennoodMmeH uanyerne 4 3 6 4 6 2
Mexay TBepAbIMU TeNamu.
Jlyumctein TennoobmeH
M rasoBow nun
16 SXKAY rasoBon CPeno 4 2 6 4 6 1
0obonoykon. CroxHbii
TENnooObMeH.
Tennoson yeT
17 enrnoson pacte 4 6 6 4 6 1
TENNOOOMEHHbIX annapaTos.
MmopaBnnMyecknin pacyeTsl
18 AP P 4 6 6 5 6 2
TennoobMeHHbIX annapaToB
BCEIO: 52 68 24
3.3. JlabopaTtopHble 3aHATUA
Homepa OyHoe 06y4eHne OuHo-3804HOe 3aoyHoe obyyeHne
M3yuaeMbiX HanmeHoBaHne 06yyeHune
Tem nabopaTopHbIX3aHATUIA Homep Obvem Homep Ob6bem Homep Obbem
cemecTtpa (4achbl) cemecTtpa (yachbl) cemecTpa (4achbl)
> Onpepgenexune 3 8 5 5
KoadhumumeHTa
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Homepa
nsyvaembix
Tem

HavmeHoBaHue
nabopaTopHbIX3aHATUI

OuyHoe oby4eHune

Ou4HO-3a04HOE
00yyeHne

3aoyHoe obyyeHne

Howmep
cemecTpa

Obbem
(4achbl)

Howmep O6bem
cemecTtpa (vachbl)

Homep O6bem
cemecTpa (4achbl)

TENNONPOBOAHOCTU
N30ALUMOHHBLIX MaTepunanoB
MeTOAO0M MNaCTUHbI

Onpepgenexune
KoadhdurumMeHTa TennooTaaun
W rmapaBrnN4ecKkoro
COMNpPOTUBNEHUS NPU
BbIHYXOEHHOM TeYeHnn
BO34yXxa BHYTpU TpyObl

10

OnpepeneHne
KoadhdmumeHTa TennooTaaun
npuv cBobogHOM OBWXKEHUM OT
CTEHKMN ropu3oHTanbHOM
TpyObl K BO3AYXY

10

OnpepeneHne
KoadhdurumMeHTa TennooTaaun
Npw BbIHY>XOEHHOM
nonepeyHoOM OMbIBaHUU
KOpMOOPHOro nyyka Tpyb

10

12

OnpepeneHue
KoadhpmumeHTa TennooTaauu
npv cBOOGOAHOM OBWXEHUM OT
CTEHKWN BEPTUKANbHOM TPYObI
K BO3OQYyXy

15

OnpepeneHue
KoaddumumMeHTa  M3nydeHnd
TBEPAOro Tena
KanopumeTpu4eckum
MEeTO40M

17

OnpepeneHne
KoadhpmumeHTa
Tennonepegayu
ras3oXxmaKoCTHOro
TennoobMeHHOoro annapara

BCEIO:

53

18

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmotpeHo

5. TEKYLUMU KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLL

EFOCA

Homepa OuyHo-3a04HOE
) g;;f:;"xno dopma OuHoe obyueHne 06ydeHMe 3aouHoe obyueHne
KOTOPH’M KOHTpOJ:IFI Homep Homep Homep
NpoBOANTCS 3HaHUu cemectpa | O8O | comecrpa | KOMBO | comecrpa | KOTHBO
KOHTPOI1b
1,2 TecTnpoBaHve 3 2 5 2
2 KoHTponbHasa pabota 5 1
34 TecTnpoBaHve 4 2 6 2
5 YCTHbIN onpoc 4 1 6 1
5 KoHTponbHasa paboTa 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLEIOCA

Buabl camocTosTensHoM paboTbl o6yyeHue
obyvatowerocs Homep Obbem Homep O6bem Homep O6bem
cemecTtpa (4achbl) cemecTtpa (4achbl) cemecTpa (4achbl)

QOyHoe 06yyeHne

OyHo-3a04HOE

3ao4yHoe oby4eHune
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OuyHo-3a04HOE
Buabl CaMOCTOSITENbHOI paBoThi OuyHoe oby4eHune obydeHMe 3aoyHoe obyyeHne
obyuvatowerocs Homep O6bem Homep Obbem Homep O6bem
cemecTtpa (4achbl) cemecTtpa (vachbl) cemecTpa (4achbl)
YCBO€EHME TEOPETUYECKOIO MaTepmana 3 30 5 30 5 100
MoarotoBka k TabopaToOpPHbBIM 3aHATUSAM 3 36 5 33
lMogroToBKa K MPakTUYECKUM 3aHATUSM 3 16 5 40 5 30
BbINonHeHWe KOHTPOIbHOW paboThl 5 26
MogroToBKa K 3a4eTy 3 8 5 5 5 4
YCBO€EHME TEOPETUYECKOIO MaTepmana 4 32 6 76 6 120
MoarotoBka k TabopaToOpPHbBIM 3aHATUSAM 4 40
[MogroToBKa K NpakTUYECKUM 3aHATUSIM 4 40 6 40 6 40
BbINoOnHeHWe KOHTPOIbHOW paboTsl 6 27
[MoaroToBKa K 3K3aMeHy 4 36 6 36 6 9
BCEIO: | 202+36 224+36 343+13

7. OBPA3OBATEJIbHbIE TEXHOJ1I0I A

7.1. XapaKkTepucTuka BU4OB U UCTIOSNIb3yeMbIX MHHOBALMOHHbIX )OPM y4eGHbIX 3aHATUIA

O6bem 3aHaTui
B WHHOBALMOHHBIX hopMax
HaumeHoBaHve (4achbl)
BIAOBY4EBHbIX Wcnonbayemble MHHOBALMOHHBLIE (POPMbI o o @ o @
3aHATUIA oS 583 8=
2o Sl ) )
T 2 7 o2 o2
53 Sgg T3
] ® 0 ® 0
Jlekuum Onckyccus 18 18 10
BCEIO: 18 18 10

7.2.Cnctema oueHMBaHUS yCneBaeMoCTUN U AOCTUXKEHMN O00yYaloLWMXCA Oisi NPOMEXYTOYHOMN

aTTecTauuu

TpaguumoHHas | X

GannbHo-perTUHroBas

8. OBECMNEYEHUE ANCLUUMIIUHDbI

8.1. YuebHasa nuTtepaTtypa
a) ocHoBHas y4yebHasi nuTepaTypa

1. Aros B.B. TennoobmeH B ogHodasHbIX cpedax u npun das3oBbixX NpeBpaLLeHUsax [QneKTpoHHbIN pecypc]:
y4yebHoe nocobue ans By3os/ AroB B.B.— OnekTpoH. TekcToBble AaHHble.— M.: N3gaTenbckuii gom M3,

2014.— 542 c.,

Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/33214.— 3BC

6) nononHWTenbHas yyebHas nuTepatypa

2. lotoBckun M.A., CycnoB B.A. TennoobmeH B TexHonorm4eckux ycrtaHoBkax LIBIM: yue6. nocobue / CI16

I'TY PI1. CI6., 2013. YacTb 4. - 85 c,

PexuM gocTyna - QnekTpoHHas GUbnnoTeka METOANYECKUX YKasaHUA, y4eBHO-MeToaMYEeCcKUX nocobuit

BLUT3 - nizrp.narod.ru/metod/kpte/3.pdf

3.0npepgeneHne koaduumneHTa ruapaBnmyeckoro TpeHUst Npy ABWXKEHUN BO3ayXa B Kpyriomn Tpyoe
[OnekTpoHHBIN pecypc]: meToauveckme ykasaHus Kk nabopatopHoi paboTte Ned/ — DneKkTpoH. TEKCTOBbIE
AaHHble.— Jlvneuk: Jlnneukmin rocygapcTBeHHbIN TexHudeckun yHmsepcutet, Ob6C ACB, 2013.— 16 c.,
Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/22900

8.2. I'Iepequb y‘-leﬁHO-MeTOAM‘-IECKOFO oGecne4vyeHns onsi camocTosiTernibHOMN paGOTbI

obyyalowmxca no AUCUUNInHe

1. Cycnos B.A. TennomaccoobmeH [TekcT]:yuebHoe nocobue B.A.Cycnoe / CIM6 I'TY PI. CI16, 2006. - 119
C.: un. 74. — Pexxum goctyna: http//www.nizrp.narod.ru/teplomassoobmen.htm.-O6 BLWUT3

8.3. NepeyeHb pecypcoB MHHOPMALIMOHHO-TENNeKOMMYHUKaLMOHHOM ceTu "UHTepHeT",

HeobxoauMbIX AN OCBOEHUSA AUCLMIIINHbI
1. http://www.iprbookshop.ru/ IPRbooks

2. http://nizrp.narod.ru 3nekTpoHHas GubnnoTeka METOANYECKNX YKa3aHWN,

y4ebHo-meToamyeckux nocodbun BLUTI
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8.4. NepeyeHb NH(POPMaALIMOHHBbIX TEXHOJOMMIN, UCMONb3yeMbIX NPU OCYLLeCTBIeHUN
o6pasoBaTenbLHOro npouecca No AUMcUMnnuHe, BKIO4Yasa nepevyeHb NPorpaMMHOro obecnevyeHus u
MH(OPMaLMOHHBIX CMPaBOYHbLIX CUCTEM

1. MicrosoftWindows 8.1

2. MicrosoftOfficeProfessional 2013

8.5. OnucaHme matepunanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMOM ANS OCYLLEeCTBNEHUA
obpasoBaTesibHOro npouecca no AUCUMNInHe

1. CneunanusnpoBaHHas y4ebHasa ayamtopus.

2. CneumanuampoBaHHble y4ebHble nabopaTopum

8.6. UHble cBepeHuA u (unun) matepuansl
1. MNMpes3eHTauumn No Temam NPaKTUYECKNX 3aHATUN.
2. MakeThbl y3r10B Ten000MeHHOro o6opyaoBaHus.

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLWMUXCA MO OCBOEHUIO

ONCLUUMITIUHBI
Buably4ebHbix
3aHATUI U
camocTosiTernbHasi OpraHusaumsi AesTenbHOCTU 0By4atoLerocs
paboTta
oby4aroLmxcs

Jlekumm OcBoeHMe neKUMOHHOro mMartepuana obyyalWwumMucs OOCTYMHO MNPU BbIMOSTHEHWM
cnegywowmnx BuaoB pabor:
- npopaboTka paboyen nporpaMMbl- B COOTBETCTBUAMW C LENAMMU, 3adadamu,
CTPYKTYPOW U COAEePKaHUeM ANCLUMNINHBI;
- COCTaBfeHME KOHCMEeKTa IeKUUhn — KpaTKo, CXemMaTU4HO, nocrneaoBaTeribHO
(PUKCUPOBATb OCHOBHbIE MOJSIOXKEHMS, BbIBOAbLI 1 (DOPMYMNUPOBKN; OTMEYaTh BaXKHble
MbICIW, BbIAENSATh KMOYEBbIE CNOBA, TEPMUHBI.
Mpy BO3HUKWNX 3aTPYAHEHUSX B BOCMPUSTMM M3Maraemoro marepuwana cnegyet
ccopmMynupoBaTb BOMPOC W 3adaTbh NpenojaBaTeNniio Ha KOHCyNbTauuuM MnM Ha
NPaKkTU4ECKOM 3aHATUN.

MpakTnyeckue PacueTbl WHTEHCMBHOCTM TennoobmeHa npu TEMMONPOBOAHOCTM, KOHBEKLMM,

3aHATUSA KMMEeHUK, KOHOeHcaLmMn 1 u3nydyeHnn. BelnonHeHne pacyeTHbIX 3ajaHuin, pelleHue
3afay no anropuTMy 1 ap.
MoproToBKa K MPaKTUYECKUM 3aHATMAM NpegnonaraeT cnegyolme Buabl paborT:
- paboTa ¢ KOHCMEKTOM NEKLNIA;
- NOAroTOBKa OTBETOB K KOHTPOSMbHLIM BONpPOCaM, TECTOBbIM 3a4aHUSM.

JlaGopatopHble JlTabopaTopHble 3aHATUS CNOCOOCTBYIOT Pa3BUTUIO MPAKTUYECKNX HABBIKOB BriageHus

3aHATUSA n3yvyaembiMn MmetTogamu, obopygoBaHMeM, TEXHONOIMAMM U Ap.
B pesynbTaTte BbINONHEHUsSI NTabopaTopHbIX PaboT oby4varwuncs OOMKEH OCBOUTH
METOOMKY OMbITHOIO ONpefeneHns XapakTepPUCTUK MUHTEHCUBHOCTY TennioobmeHa.

CamoctodatenbHasa | Cuctematmyecku npopabaTtbiBaTe MPOMAEHHbIM Matepuan U BapuaHTbl pacyeTos,

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

BbINOJTHEHUNA CaMOCTOATENbHbIX pac4eToOB BO BHEAyAUTOPHOE BpeEMA.
I'Ipm HanncaHmn KOHTPOJIbHbIX pa60T, noAroToBKe K 3a4eTy U 3K3aMeHy HeobxoaMMo
npopa60TaTb KOHCMNEKTbl, pEKOMEHOQYEMYIO NIUTEPATYPY U T.4.

10. POH[] OLLEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALIMK

10.1. OnucaHue nokasaTernien u KpUTepMeB OLIEHUBAHUSA KOMMNETEHLMIA Ha pa3fUYHbIX 3Tanax ux
chopMupoBaHus, onncaHue LKan oLleHnBaHUs

10.1.1. Noka3aTenu oLueHMBaHUs KOMNETEHLMI Ha 3Tanax ux choopmmpoBaHus

Kopn HanmeHoBaHue MpencraesneHne
KOMMNeTeHUNN . OLIEHOYHOro OLIEHOYHOro
MokazaTenu oueHNUBaHNA KOMMETEHLMN
(aTan ocBoeHus) cpencTtea cpencTtea B ooHAe
OnkK-2 (2) [eMoHCTpupyeT 3HaHWUsSi 3aKOHOB U OCHOBHbIX Bonpocbl ans MepeyeHb
PU13MKO-MaTEMATUYECKNX Moaenen YCTHOrO BOMPOCOB 41151
MexaHM3MOB NepeHoca TemnnoTbl M Macchbl | cobecenoBaHus. 3averta (12
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cuctemam; npobrem  PeKoHCTPYKUUM U
MoAepHMU3aLnn TENNOTEXHUYECKOTO
obopynoBaHMsi  OBBEKTOB U  COOPYXKEHWIA
TEMNSIO3HEPTETUKN.

CnocobeH NPUMEHATb COBpPEMEHHbIE
MeToabl nccnegoBaHuA, paccynTbiBaThb
TeMnepartypHblie nongd B NMOTOKaXx

TEXHOMOIMYECKUX >KMOKOCTEN W rasos, B
aMemMeHTax  KOHCTPYKLMUM  TennoBbiX U
TENNOTEXHOMNOIMYECKNX YCTaHOBOK;
paccuuTbiBaTb NepedaBaeMble  TEmnnoBble
MOTOKM  C  Lesbto WHTEHCKVKaLmm
npoueccoB TennoMaccoobmeHa,
obecrneyeHnss HOpMasibHOrO TEMNEPATYPHOro
pexuma paboTbl 311eMeHTOB 06opyaoBaHMS
¥ MUHUMK3ALMM NOTEPb TEMMOTLI.

Mcnonb3yeT OCHOBHbIE METOAMKU pacyeToB

npoLeccoB TennomacconepeHoca B
anemMeHTax TENNOTEXHNYECKOrO "
TENNOTEXHONOMMYECKOro

o06opyaoBaHNs;MeETOONKN ncnbITaHNUM
TEXHONOIMY€eCcKoro o6opynoBaHusi B
COOTBETCTBUU c npodunempaboThbl;
npeacTaenseT pesynbTaThl Hay4YHbIX

nccrnenoBaHUn B BUAE OTYETOB, pedepaTos,
Hay4yHbIXNyOnuKaumMi ©n  Ha  NyGnUYHbIX
obcyKaeHusX.

Koa HanmeHoBaHue MpencraesneHne
KOMMEeTEHL MM . OLEHOYHOro OLLEHOYHOro
[MokasaTenu oueHMBaHUS KOMNETEHLMIA
(aTan ocBoeHus) cpeacTea cpeacTBa B poHae
NPUMEHNUTENBHO K  TEMNIOTEXHUYECKMM U MpakTnyeckoe BOIMPOCOB)
TENNOTEXHOOMMYECKUM yCTaHOBKaMm n 3agaHue. MepeyeHb

BOMNPOCOB 415
3k3ameHa (56
BOMpPOCOB).
MepeyeHb
BOMPOCOB K 3a4eTy
(12 Bonpocos).
MpakTnyeckme
3apaHus (20 3agad)

10.1.2. OnucaHu1e LWKan u KPUTEpPUEB OLLeHMBAHUACKHOPMUPOBAHHOCTUN KOMNETEHLMIA

KpuTepumn oueHnBaHnsa cchopMmMpoBaHHOCTU KOMMNETEHLUN

OueHka no
TPagULNOHHON
wkane

Kputepuu oueHneaHns chopMUpPOBaAHHOCTU KOMNETEHLNI

YcTHoe cobecenoBaHue

MpakTnyeckoe 3agaHve

OTNINYHO

Obyvaowuncs nokasblBaeT BCECTOPOHHEE U
rnybokoe 3HaHWe OCHOBHbIX Tennogun3anyecknx
3aKOHOB, cBobOOHO  OpueHTUpyeTcs B
OCHOBHbIX MOHATUSX, TepMuHax "
onpegeneHnax npu oTBeTe; YCBOWM OCHOBHYHO
M 3HaKOM C [JOMONHUTENbHOM nUTepaTypown;
MOXeT OObACHUTb B3aUMOCBSA3b OCHOBHbIX
Tennopunanyecknx 3akoOHOB U MX 3HaYeHWe Ans
nocnegytouien npodeccnoHarnbHON
[EATENbHOCTY; nposiBnseT TBOpYeckne
CNOCOBGHOCTM M LUMPOKYH  3pyguumio B
ncrnonb3oBaHuMKn y4ebHoro marepmana.

Obyvatowuics AeMOHCTpupyeT
npaBuUbHOE MOHMMaHWE YCIOBUS
3ajayu, BnageHve HaBblkaMu €ero
aHanu3a, BblGopa HYXHbIX hopmMyrn

ans ee peLueHuns, 3HaHue
pasmMmepHocTen M3nYEeCKMX
BEITNYMH. Ymeet NPUMEHSATb

mMaTteMaTudeckuin  annapat  ans
peanusauun nraHa pelleHns 3agayu
W, ecnun 3TO HeobxoauMmo, MOXeT
npeacTaBuTb  ero  rpadouy4ecku.
Monyuyun npaBunbHbIN  OTBET U
MOXET ero MHTepnpeTupoBaThb.

XOpOoLo

O6yvarowuncs  nokasbliBaeT  OOCTATOYHbIN
YPOBEHb 3HaHMUM OCHOBHbIX TEMNOMU3NYECKNX
3aKOHOB, OPUEHTUPYETCH B OCHOBHbIX MOHATUAX
" onpeneneHusx; ycsoun OCHOBHYHO
nutepaTypy;  OONyckaeT  He3HauuTernbHble
MorpeLHoCcT npuM  OTBEeTax Ha BONPOCHI
3K3aMeHaLMOHHOro buneta n AONONHUTENbHbIE

Obyvatowuics OeMOoHCTpupyeT
OOCTaToOYHOE MOHMMaHWE YCroBMS
3ajayun, BnajeHWe HaBblkamMu €ero
aHanusa, Bblbopa copmyn ans ee
pelleHns, 3HaHWe pa3MepHOCTeN
dusndeckmx BenuuuH. [onyckaeT
He3HaunTenbHble MOrpeLHoOCcTn npu

BOMpOChHI NpenofaBaTtens. NpUMEHEHUN MaTeMaTU4ecKoro
annaparta pgna peanusauuMuM nnaHa
peLwieHns 3agayu Monyyun
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npaBuUrbHbIN OTBET, HO UCMbITbIBAET
3aTpyaHeHus c ero
MHTepnpeTaumen.

O6yvatowuinca nokasbiBaeT 3HaHWUS y4ebHOro
mMatepvana B MUHMMaNbHOM 0o6beme; MoXeT

OOyvalwuncs BHUKAET B CMbICH
yCcnoBusi 3agayun, NOHNMAaEeT NnaH ee

chopmynmnpoBaTb dusnyeckme 3aKOHbI, | pelleHns, OOHaKo, He MOXeT B
MOHATUS W onpefdeneHus, HO Mpu  3TOM, | MOJIHOW mMepe c NMOMOLLbIO
gonyckas GonbLuoe KONMM4eCcTBO | MaTeMaTM4eCcKoro annapara
YROBINETBOPUTENEHO HenpuHUMNManbHbIX  OWMWOOK; 3HAaKOM C | peanu3oBaTb ee peweHue. 3Haet
OCHOBHOW nuteparypowu; JonyckaeTt | pa3mMepHOCTU (PU3NYECKUX BEIUYUUH,
CYyLLIeCTBEHHbIE OLLIMOKN B OTBETE HAa 3K3aMeHe, | MOXET caenaTb PUCYHOK UMK CXEMY,
HO MOXET YCTpaHUTb WX NOA PYKOBOACTBOM | MOSICHSAIOLLYIO peLleHne 3agaqn.
npenogasaTens.
HecnocobHocTb oTBeTUTL Ha Bonpoc 6e3 | Obyyatowmics He MoXeT
NMoOMOoLLM 3K3ameHaTopa. Hes3HaHue | npoaHanuanpoBaTb ycrosue
3HAYMTENbHOW YacTW MPUHLMNUANbHO BaXHbIX | 3adayu, HamMeTMTb  NnaH  ee
anemMeHToB AucuuniuHbl. OOyvawowuinca He | peweHnsi, BbliOpaTtb opMynbl U
nveet O0CTaTo4yHOro YPOBHS 3HaHMSA | NIIOXO OpMEHTMPYETCS B hU3NYECKNX
OVCUMNIUHBI; HE MOXeT CGOopMynmnpoBaTh | BENUYMHAX, He Bnageet
OCHOBHble Tennouanyeckme 3aKkoHbl; MMOX0 | MaTeMaTUYECKUM annapaTom.
HeyaoBMeTBo- OpPUEHTUPYETCS B OCHOBHbIX MOHATMSAX W | [pegctaBneHne  4vyxon  paboThbl,
pUTENBHO onpegeneHusx; nroxo 3HakoM C OCHOBHOW | OTKa3 OT BbIMOSIHEHUA 3a4aHus
niTepaTypon; [[onyckaeT npu OTBeTe Ha
3K3aMeHe CyLIEeCTBEHHbIE OLUMBKM N HE MOXET
YCTPaHUTb WX Jaxe noh pPyKOBOLCTBOM
npenogaBaTens.
MonbiTka CM1CbIBaHWs, NCMosib30BaHUA
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB Wi
nonb3oBaHWe NOACKA3KOW OPYroro YenoBekKa.
3auTeHo OOyvarowuncs  nokasbiBaeT BCECTOPOHHEE U Mybokoe 3HaHWEe  OCHOBHbIX
TennouanyeckMx 3akoHOB, CBOOOOHO OPUEHTUPYETCA B OCHOBHBLIX MOHSTUSIX,
TEPMUHAX W oOnpedeneHnsx; YCBOWIT OCHOBHYKD U 3HAaKOM C [AOMOSIHUTENbHON
nMTEepaTypon; MoXeT 0OBbSCHUTL B3aMMOCBSA3b OCHOBHbIX TEMMO(M3NYECKUX 3aKOHOB U
MX 3HadeHMe Anda nocnefywuwen npogeccMoHanbHOW AesATEeNbHOCTH; NposiBrseT
TBOpPYECKMe CNOCOBHOCTU B UCMOMb30BaHUM y4ebHOro marepuana.
He 3auteHo Ob6yvawuncas He MMeeT O0CTAaTOYHOIO YPOBHA 3HAHWUS AUCUUMNIWUHBI, HE MOXET

cchopmynupoBaTb OCHOBHblE TEMNOMU3NYECKNE 3aKOHbI; MIMOXO OpUEHTUpYyeTCcsl B
OCHOBHbIX MOHATUSIX W OMNpedeneHnsx; Mrnoxo 3HakoM C OCHOBHOW nMTepaTypoi;
JonyckaeT npu OTBETE HA 3a4yeTe CYLLECTBEHHbIE OLINOKM M HE MOXET YCTpaHUTb MX

gaxe nog pykoeogCTBOM npenogasatend.

10.2. TunoBbLIe KOHTPOSMbHbLIE 3afaHUsA UMUN UHble MaTepuarnbl, Heo6xoauMble AN OLEeHKU 3HaHUN,
YMeHUI, HaBbIKOB U (MNK) onbiTa [eATeNIbHOCTU, XapaKTepu3ylowue 3Tanbl hopMUMpoBaHus

KOMNeTeHUUn

10.2.1. Nepe4yeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAHOBIIEHHbIMU 3TanaMmu
chopMupoBaHus KOMneTeHUUM

No

n/1 dopmynMpoBKa BONPOCOB 4115 3a4eTa

1 | TemnepatypHble Nossi: 0gHOMEpPHbIE; MHOFOMEpPHbIE; CTaLMOHapHbIE; HECTaLMOHaPHbIE. 1

2 | 'pagueHT TemnepaTtypsbl. 1

3 | MNepepaya TennoTbl 4epe3 MIOCKY, UUIUMHOPUYECKYID W LIApPOBYD CTEHKUM Mpu 2
CTaLMOHaPHOM pexunme.

4 | HectaumnoHapHas TennonpoBOaHOCTb. 3

5 OCHOBHbIE MOMNOXEHUSI YYEHUS1 O KOHBEKTUMBHOM TennoobmeHe. OCHOBHbIE MOHATMS U 4
onpeaeneHus.

6 | YcnoBus nogobus gpmsmyecknx npouecco. CneacTemsi M3 ycnosui nogobus. 5

7 Tennootaaya npu BbIHYXOEHHOM NPOAONIbHOM OMbIBAHMM NIOCKON MOBEPXHOCTU U MpK 6
nlaMMHapHOM MOrpaHNYHOM CIoe.
Tennootaaya npu BbIHYXAEHHOM TEYEHUN XMaKocTh B Tpybax. OcobeHHOCTUN ABUKEHUS U 7
TennoobmMeHa B Tpybax.

9 | TennooTtgaya npu nonepeyHoM OMbIBaHUN NyYKOB TPYO. 8
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10 | Tennootaa4a npu cBO6OOHOM OBUKEHMUM KNOKOCTMU. 9
11 | Tenno- 1 MaccoobmeH B ABYXKOMMNOHEHTHbIX cpegax. OCHOBHbIE NOHATUS U 3aKOHbI. 10
12 | Ondbpy3noHHbIN NOrpaHnYHbIN crion. AHanornsa npoueccoB TennoobmeHa n maccoobmeHa. 10
Ne dopmynnpoBKa BONPOCOB 41151 3K3aMeHa Ne
n/n TEMbI
1 | TemnepaTtypHble Nons: 0OGHOMEpPHbIE; MHOTOMEPHbIE; CTaUMOHAPHbIE; HECTAUMOHAPHbIE. 1
2 [‘pagneHT TemnepaTypbl. 1
3 | Tennosow NOTOK; MIOTHOCTb TENJIOBOrO MOTOKA. 1
4 | Buabl TennoobmeHa (noHaTust). Tennonepegaya. 1
5 | TennonpoBogHOCTb (NOHATUE). YpaBHeHMe Pypbe. 1
6 | KoadhdpuumneHT TennonpoBOAHOCTY ra3os. 1
7 | KoadhdpuumneHT TennonpoBOAHOCTU XUOKOCTU. 1
8 | KoachduumeHT TennonpoBOAHOCTM METANNMOB. 1
9 OnddepeHunanbHoe ypaBHEHVE TEMMONPOBOAHOCTH, €r0 YacTHbIE BUAbI: YypaBHEHME 1
MyaccoHa; Jlannaca.
10 | YcnoBus 0QHO3HAYHOCTMW. 1
11 | TennonpoBOAHOCTb NMOCKOW CTEHKW: rpaHnyHble ycrosus | poaa; Il poaa. 2
12 | TennonpoBOAHOCTb LUNUHAPUYECKOW CTEHKN: rpaHmyHble ycnosus | poga; Il poaa. 2
13 Kputnyeckmn puameTtp UMNUHOPUYECKOW CTeHKU. KpuTudeckuii guameTp TenrnoBon 2
n3onaunn.
14 | TennonpoBOAHOCTb LLAPOBOM CTEHKU: rpaHnYHble ycnosus | poga; Il poga. 2
15 | VHTeHcudmkaumsa Tennonepegayu. 2
16 YpaBHeHne pacnpepeneHus TemnepaTtypbl CTepXHs BAONb €ro AnvHbl B YCrOBUSX 2
HecTauunoHapHoro TennoobmeHa. Yucno Bi. KoadhdumumneHT adhdekTnBHOCTM pebpa.
17 | OxnaxgeHune HeorpaHnyeHHon nnactuHbl. Kputepun ®ypbe. Homorpammel 8 = f(Fo). 3
18 | YcnoBus 0QHO3HAYHOCTM NPY KOHBEKTMBHOM TEMIO06MEHe. 5
19 | Knaccudwmkauus nepeMeHHbIX. 5
20 | Teopus nogobus: BbIBOA KpUTEPUEB NOAOGUS. 5
21 | OcHoBHble kpuTepus nogobus. Vix dpmanyecknii cmbich. 5
22 | MNpogonbHOe oMbiBaHWE NNIOCKON NOBEPXHOCTU. YCNOBUSA NpUNUnaHus. 6
23 | N'mgpognHamMn4eCckmin NOrpaHnYHbIA CIOWn. 6
24 | TennoBowW NOrpaHNYHbIN CIOWN. 6
25 | TypbyneHTHbIM NepeHoC TenIoThl U KONMYECTBA ABUXKEHMS. 6
26 | Cuctema ypaBHEHUN NaMMHAPHOro NOrPaHMYHOro CNosi. 6
27 | Cuctema ypaBHEHUN TypOYNEeHTHOro NOrpaHMYHoOro Crnosi. 6
28 | TennooTtgada npu fnaMMHapHOM NOrpaHNYHOM crioe. 6
29 | Tennootgaya npu TypOyneHTHOM NOrpaHMYHOM Croe. 6
30 | OcHOBHbIE pexuMbl TedeHus B Tpybax. 7
31 | TennooTtgaya nNpy TaMUHApPHOM TEYEHMU XNOKOCTU B Tpybax 1 kaHanax. 7
32 | TennooTtgaya npu Typ6yNneHTHOM pexmmMe TeYEeHNs KMOKOCTU. 7
33 | TennooTtgaya B M3OTrHYTbIX U LUEPOXOBATLIX Tpybax. 7
34 | TennooTtgaya nNpu BbIHY>XOEHHOM NONepeyHOM OMbIBaHUWN OAUHOYHOW TPYObI. 8
35 | Tennootagaya npy nonepeyHoM OMbIBaHUM KOPUOOPHOIo Ny4yKa. 8
36 | Tennootaaya npy cBOOOAHOM OBWMXKEHMM XXUOKOCTMU. 9
37 | PexnMbl MpU KUNEHWUU XNOKOCTU B BONbLIOM 0ObEME. 11
38 | O6obatowee ypaBHeHne CTOWMHA NpY KMNEHUU B 6onblioM 06bEME. 11
39 | Pexumbl TedeHnsa BOCXoAsLLero AByx@gasHoro notoka n TennnooTgada B HUX. 12
40 | O6obwaruee ypaBHeHne CTepmaHa npu KuneHum B Tpybax. 12
a1 PexvMbl Te4eHns npu rpaBuTaLmMoHHO CTeKarLweM ABYX(as3HOM NOTOKE B BePTUKanbHbIX 12
Tpybax u Tennootgada B HEM.
42 | Tepmunyeckue conpoTUBNEHNS NPW KOHAEHCALUMM YUCTOro napa. 13
43 | Tepmunyeckoe CONpoOTUBNEHNE KOHOEHCATHOWN NNEHKMN. 13
44 | 3akoH lNnaHka. 14
45 | 3akoH BuHa. 14
46 | 3akoH CtedaHa-bonbumaHa. 14
47 | 3akoH Kupxroda. 14
48 | 3akoH JlambeprTa. 14
49 | JNlyumcTbii TennoobmMeH mexay TBepabiMy TeNamu. 15
50 | JlyqucTbivi TENNOOOMEH MeXay Tenamu ¢ NPUMMEHEHUEM KPaHOB. 15
51 | JlyyeucnyckaHue rasos. 16
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52 | Knaccudukaums TennoobMeHHbIX annapaTos. 17
53 | OcHOBHbIE ypaBHEHUSA TEMMOBOrO pacyeTa. 17
54 | TemnepaTypHbI HANoOp NpU NPsiMO- U NPOTUBOTOKE. 17
55 | TemnepaTypHbIN HANOpP B COXHbIX CXeMaX ABWKEHUS. 17
56 | M'mgpoauHamMu4ecknii pacyéT TennoobMeHHbIX annapaTos. 18

10.2.2. BapmaHT TUNOBbIX 3aAa4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBNEHHbLIMU 3Tanamu
¢hopMmupoBaHnA KOMNeTeHLUN

Ne
n/n

Ycnosusa TMNOBLIX 3agadv 3agad

OTtBeT

Bbl4MCnnMTbL NNOTHOCTE TEMNOBOrO NOTOKA
Yepes MMOCKY OQHOPOOHYIO CTEHKY, eCnn
CTeHKa BbINOMHEHA U3 cTanu

A=40 B1/(M*°C), TonwmHa cteHkn 6=50 Mm,
TeMmnepaTypbl

CTEHKM MNOAAEPXKMBAIOTCA MNOCTOSAHHbIMU 11
=100°C, t2=90 °C

q=A(t1 —12)/5 =
= 0(

40-(100-90)/0,05=8000 Bt/Mm?

OnpepenuTb pasHOCTb TemnepaTyp Ha
NnoBepPXHOCTAX NpobkoBom cTeHkn A=0,07
B1/(m+0C), TonwmHon =50 MM nNpu NNOTHOCTH
TENIOBOro NoToka Yepes Hee q =70BT/M2

At=q+d /A =70-0,05/0,07=50°C

10.3. MeTtoguyeckue matepuansl,
onpegensowme npoueaypbl OLeHMBaHUA 3HAHUNW, YMEHUI, BriageHun (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AesATeNIbHOCTU), XapaKTepu3yoLmuXx 3Tanbl POPMUPOBAHNA KOMNETEeHLN

10.3.1. YcnoBua ponycka oOy4alllerocs K caade 3K3aMeHa M 3aveTaum NopsfoK NUKBUAauuu
aKagemMun4eckom 3af0JHKEeHHOCTH

MonoxeHne O NPOBEAEHUWN TEKYLLErO KOHTPOSS YCMEBAaEMOCTM U MPOMEXYTOYHOW aTTecTauum
obyuatomxcs

10.3.2. ®opma npoBeAeHUsi NPOMEXKYTOUYHOM aTTecTauun No AUCLUMNIINHE

YCTHadA X NMMCbMEHHasA

KOMMNbOTEPHOE TECTUPOBaAHNE

10.3.3. Oco6eHHOCTU NpoBeAeHUA IK3aMeHa, 3a4eTa
Bpemsa Ha nogrotoeBky ycTtHoro oTtBeta — 45 MuHyT. B 9TO Bpems BXoAuT MOAroToBKka OTBETa Ha
TeopeTU4ecKmne Bornpocsl.

NHadA

POa

13.03.01. B1.6.15 Tennom

accoobmeH
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