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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

basoBas Ob6s13aTenbHas l:l JononHuTensHo

Briok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg I:l Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl

CdopmupoBaTb komneTeHUun obyyatouerocs B obnacTu:
- 3HaHWA O nepefade TennoTbl M Macchl, obecneumBaloLLMX BOCNPUSATME MOcCneayrwmnx y4ebHbiX
KypcOB B COOTBETCTBUM C YPOBHEM 0Opa3oBaHus «bakanaspuaty;
- KBanuMUUUPOBAHHOINO MNPOBEAEHUS SNIEMEHTapHbIX pacyeToB 3agady  TEnmonpoBOAHOCTH,
KOHBEKTMBHOIO TennoobmeHa, TennoobmMeHa npu ¢asoBbIX W XUMUYECKUX MNpPEeBPaLLEHUAX W
TennoobmMeHa nanyyeHnem, MaccoobmeHa, TennorMapaBnuku;
- UCMOMb30BaHMs (PaKTMYECKOro Hay4yHO-TEXHUYECKOrOo MaTepuana Kypca [Ans  HenpepbiBHOMW
MMPOBO33PEHYECKOM N METOAONOMMYECKON NOATOTOBKN CTYOEHTOB.

1.3. 3agaum gucumnnuHbI
MpnobpeTeHne n TBOpPYECKOE YCBOEHME CTYAEHTaMM Hay4yHO-TEOPETUYECKUX U UHKEHEPHO-MPAKTUYECKNX
BOMPOCOB B 00nacTu:
e  TENNonpoBOOHOCTY;
KOHBEKTMBHOro TennoobmeHa B 04HOPOAHON cpeae;
TennoobmMeHa npu pasoBbIX N XUMUYECKNX NPEBPALLEHUSIX;
TennoobMeHa n3nyyeHnewm;
MaccoobmeHa;
TennoobMeHHbIX annapaTos.

1.4. I'Iepequb nraHnpyembiXx pe3ynbTaTtoB OﬁyquMﬂ no gagucuunniunHe, COOTHeCeHHbIX C
nnaHnpyembiMmu pe3yrnibTataMn OCBOEHUA oGpasoBaTeanoﬁ nporpamMmmbli

Kop,

3ATan opMmnpoBaHus
KOMMeTeHLUN dopmynMpoBKa KoMneTeHUUm

CnocobHocTblo aeMoHCTpupoBaTb ©0as3oBble 3HaHUA B
obnactnm ecTecTBEHHOHaY4YHbIX AWCLMMINH, TOTOBHOCTLHO
BbISIBMATb  €CTECTBEHHOHAYYHYHO CYLIHOCTb Mpobnem,
BO3HMKaKOLWLMX B XoOe npodeccuoHanbHoON OesTenbHOCTY;
OrK-2 NPUMEHSATb ANs WX paspelleHUss OCHOBHbIE 3aKOHbI
€CTEeCTBO3HaHUS, MeTOAbl MaTeMaTU4YeCKoro aHanusa u
MOOENUPOBaHUS, TEOPETUYECKOrO U IKCNEPUMEHTANbHOIO
nccrnenoBaHus.

MnaHupyemble pe3ynbTaTbl 06y4eHUA
3HaTb:

1) 3aKoHbl U OCHOBHblE (PU3UKO-MaTEMaTUYECKME MOSENN MEXAaHU3MOB NepeHoca TennoThl U Macchl
NPUMEHUTENBHO K TENNOTEXHNYECKUM U TENNOTEXHONOIMMYECKMM YCTAaHOBKaM 1 CUCTEMaM;

2) NnpobrieMbl PEeKOHCTPYKUMM W MoAepHU3auuMuM TennoTexHudyeckoro obopyaoBaHusi OBBLEKTOB U
COOPYXXEHUI TENMO3HEPreTUKN.

YMmeTb:

1) NpMMEeHSATb COBPEMEHHbIE METOAbI UCCIEAOBaHWS;

2) paccunTbiBaTb TEMMEpPaTypHbIE MO B NMOTOKaxX TEXHOMOMMYECKMX XXMOKOCTEN U ra3os, B
arnemMeHTax KOHCTPYKLMM TEMMOBbIX U TEMNITOTEXHOMOMMYECKNX YCTaHOBOK;

3) paccunTbiBaTh NepegaBaeMble TEMNMOBbIE NOTOKN C LieNbi MHTEHCUMKALMN NPOLECCOB
TennomaccoobmeHa, obecne4yeHnss HopmanbHOro TeMNepaTypHOro pexvMa paboTbl 3N1EMEHTOB
o6opyaoBaHNst U MMHMMU3aUUK NOTEPb TEMIOThI.

BnapeTb:

1) ocHoBamu pacyeTa NpoLEeccoB TensomMmacconepeHoca B afieMeHTax TennoTeXHUYECKoro n
TENnoTEeXHONOrM4eckoro 0bopygoBaHus;

2)MeToaMKaMu UCNbITaHWA TEXHOMNOrM4Yeckoro obopyaoBaHnst B COOTBETCTBUM € npodounem

paboThbl;

3) npeacTaBneHneM pe3ynbTaToB Hay4YHbIX UCCNEAOBaHWI B BUAE OTYETOB, pechepaToB, Hay4HbIX

nyGrvkauum n Ha nyonmnyHbIX 06CyXOeHNSX.
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1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NporpaMmmbl, B KOTOPbIX ObISIO Ha4YaTo
chopMupoBaHue KOMnNeTeHUMN, yKkadaHHbIX B n.1.4:
e MaTtemaTuka (Ol1K-2)
®usuka (Or1K-2)
Xumus (OlK-2)
WHxeHepHasa rpadguka (Or1K-2)
MexaHuka (OlMK-2)
TexHnyeckasa TepmoguHamuka (OMK-2)
KomnbloTepHas rpaduka (OlK-2)

2. COOEPXAHUE OANCLUUIMIINHDI

Ob6beM (4achl)

HaumeHoBaHWe 1 cogepxaHue 2| o9 o

o 81621 212

y4eBHbIX Moaynei, TeM U hopM KOHTPOIs z g; Iz g z g;
og|°acg ©&

[¢) ®g o

Y4yebHbI moaynb 1. TennonpoBogHOCTb

Tema 1. TemnepatypHoe none. TemnepaTypHbIA rpaaneHT. TennoBon NoToK. 3akoH
Oypbe. KoadpcpuumeHT TennonposogHocTu. [AdundbdepeHumansHoe ypaBHeHue | 17
TENONPOBOAHOCTU. YCNOBMSA OAHO3HAYHOCTM 41151 MPOLIECCOB TENONPOBOAHOCTM.
Tema 2. MNepenada TennoTbl Yepes MMOCKy0, LUINHOPUYECKYIO N LLIAPOBYHO CTEHKU
npu ctaumoHapHoOM pexume. Kputudeckuin gmameTp LMnuHApuYecKkon cteHku. MNytu
WHTEeHCUMKaunm Tennonepegayn. TennonpoBogHOCTb B CTEPXKHE MOCTOSAHHOIO
nonepeyvHoro ceyveHusd. Tennonepegaya Yepes pebpuUCTyo CTEHKY.

Tema 3. HectaunoHapHas TennonpoBoAHOCTb. PerynsapHbin pexum. 16
Tekywmn koHTponb 1 (TecTupoBaHue) 2
Y4yebHbI Moaynb 2. KoHBEKLMS

Tema 4. OCHOBHbIE MOMOXEHUSA YYEHUS O KOHBEKTMBHOM TennoobmeHe. OCHOBHbIE
NoHATUA M onpegeneHnsa. dusmyeckne cBoMCTBa XMakocTu. duddepeHumnanbHblie
YpaBHEHUSA KOHBEKTMBHOrO TennoobmeHa. [MApoAMHaMUYecKUin U TennoBon
norpaHuyHble crnon. TypOGyneHTHbIN NepeHoC TENSIOThI U KONMYECTBA ABMKEHUS.
Tema 5. [Mogobve n MoaenupoBaHWE MNPOLIECCOB KOHBEKTMBHOIO TennoobmeHa.
O6wwme nonoxeHus. MNpuBegeHne mateMaTmyeckon hopMynMpPOBKM KpaeBow 3agayduun
K 3anucu B 6e3pa3mMepHbIX NepeMeHHbIX. be3pasmepHble NepeMeHHble U YpaBHEHUSI
nogobusa. Ycnoeust nogobusi cumsmdecknx npoueccoB. CnenctBus U3 yCrnoBuii
nogobusa. MeTtog pasmepHocTen. MopgenupoBaHMe MPOLECCOB KOHBEKTUBHOMO
TennoobmeHa.

Tema 6. Tennootgada npu BbIHYKAEHHOM MPOAOMNBEHOM OMbIBAHUU MNITOCKON
noBepxHOCTU. WHTerpanbHble ypaBHEHWs MOrpaHUYHOro cnos. TennooTgada npu
namMuHapHOM norpaHuyHom crioe. [Nepexon namvHapHoOro TeveHus B TypbyneHTHoe.
Tennootaaya npu TypbyneHTHOM NOrpaHUYHOM Croe.

Tema 7. Tennootgaya npu BbIHYKOEHHOM TeYEeHUM Xuakoctn B Tpybax.
OcobeHHOCTN OBWXeHWss u TennoobmeHa B Tpybax. WHTerpanbHoe ypaBHeHue
Tennootgaun ana crabmnuanpoBaHHOro tennoobmeHa. TennooTaada npu TevYeHun
XMOKOCTM B IMagkux Tpybax Kpyrnoro nonepevyHoro ceyenus. Tennoothada npu
TEYEHUN XUOKOCTU B Tpybax HEKPYrfioro MornepeyHoro CeveHusi, B U3OTHYTbIX U
LiepoxoBaTbIX Tpybax.

Tema 8. TenmooTgada nNpy MNOMEPEYHOM OMbIBAHWMM OAMHOYHOW KpYriom TpyoObl.
Tennootgaya npu nonepevyHoM OMbIBaHUM MYy4YKOB TPY6.

Tema 9. Tennootaaya npu cBOH6OAHOM ABWKEHUN XKUOKOCTU. OCHOBHbIE MONOXEHUS.
Tennootaaya npu CcBOGOOHOM OBWXEHMM >KMOKOCTM B Oonbwom obbeme. | 17
TennoobmeH npn cBO6OOHOM OBMKEHWUM XKNOKOCTM B OrPaHMYEHHOM NPOCTPaHCTBE.
Tema 10. Tenno- n maccoobmMeH B ABYXKOMMOHEHTHbIX cpefax. OCHOBHblE NOHATUSA
N 3akoHbl. [dunddepeHumnanscHble ypaBHEHUA Tenno- u MaccoobmeHa. Tenno- u

17

17

17

17

17

17

b b g 16
MaccooTdada. [Ouddy3noHHbIN  NOrpaHUYHbIA - CNOW.  AHamorust  npoLeccoB
TennoobmMmeHa u maccoobmeHa.
Tekywmn KoHTponb 2 (TectupoBaHue) 2
NMpomexyToyHasa aTTecTauusa Nno gUcumnimnHe (3a4er) 8

YyebHbIn Mmoaynb 3. TennoobMeH Npu n3amMeHeHUn arperaTtHoro COCTosiHUSA
Tema 11. Tennoo6MeH npu KUMEHWM OAHOKOMMOHEHTHbIX >XMAKOCTM B 6Gonbluom | 20 | |
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

ob6beme. MexaHnam npouecca TennoobmeHa nNpu Ny3bipbKOBOM KUMEHWUW XUOKOCTU.
CTpykTypa noTtoka npu MNy3blpbkOBOM KWMEHWM >KUOKOCTM B HEOrpaHMyYeHHOM
obbeme. Tennootgada npu  MNy3blPpbKOBOM  KAMEHWM KMOKOCTUM B YCMOBUSIX
CcBOOOOHOro ABMXEHUS.

Tema 12. Tennoo6MeH Npu KUNEeHUN XMOKOCTM B YCIOBUAX HarNpaBleHHOro TeYeHus.
CTpykTypa OBYX(ba3HOro NoToka M TEMnoobMeH NPU KUMEHW XUOKOCTU BHYTPU TPyo
npu BoCXoAsLLeM TeyeHun noTtoka. CTpykTypa AByxda3HOro noTtoka v TennoobMmeH
NP KUMEHW XUOKOCTU BHYTPU TPY6 Npv rpaBUTaLMOHHOM TeYeHun noTtoka. Kpuamchl
KUMEeHWsl.

22

Tema 13. TennoobmeH npu KoHAeHcauun 4vmuctoro napa. OCHOBHbIE MONOXEHMS.
TennoobmeH Npy NIEHOYHOW KOHAEHCAUUN HEMOABMKHOIO napa.

22

Tekywmn koHTponb 3 (TecTupoBaHue)

Yye6HbI Moaynb 4. Tennosoe U3nyyeHue.

Tema 14. OcHoBHble MNonoxeHus. Buabl nydncTtbix noTtokoB. BekTtop umany4veHus.
3aKoHbI TENJIOBOrO N3NyYeHus.

22

Tema 15. TennoobMeH u3nyvyeHMeM Mexagy TBepabiMu Tenamu. TennoobmeH
usnyyeHnem B cuctemMe Ten C NiockonapanfienbHbiMM  MOBEPXHOCTAMM.
WNanyyatenbHas cnocobHOCTb TBepAdbix Temn. TennoobmeH w3nyyeHWeM Mexagy
Tenom u ero obonoykon. TennoobMeH wusnyyeHMem Mexay QOABYMs Tenamw,
NMPOU3BOSIbHO  PACMOMIOXEHHBIMM B MPOCTPaHCTBE. YrNnoBble  KO3(MULMEHTHI
N3nyyeHus.

22

Tema 16. TennoobmeH B nornowalownx v usnyyawwmx cpegax. OcobeHHocTu
n3nyyeHnss rasoB M napoB. JlyumucTell TennoobMeH Mexay rasoBoM cpenon u
060mnoykon. CroXxHbIn TENNOOBMEH.

22

TeKkywmn KoHTponb 4 (TecTupoBaHue)

Y4yebHbI Moaynb 5. TennoobMeHHbIe annaparhbl.

Tema 17. Knaccudvkaumss TennoobMmeHHbIX annapaToB. TennoBoW pacyeT
TennoobMeHHbix annapaTtoB. OCHOBHble MOMOXEHWS W ypaBHEHMS TEMNoBOro
pacyeTta. CpedHsas pas3HOCTb TeMnepatyp U MeToAdbl ee BbluncneHus. MeTogbl
onpegeneHvnsi Temnepatyp NOBEPXHOCTU TennoobmMeHa.

22

Tema 18. [vapomexaHuyeckunm pacdeT TennoobMeHHbIx annapatoB. 3agayu
pacyeTta. [MgpaBnuyeckMe ConpoTUBMEHUSI ANEMEHTOB TennoobMeHHOro annapara.
Pac4yeTt moLHOCTH, HEOBXOAMMOW ANsA NepeMeLLeHns XUOKOCTH.

22

Tekywmn KoHTponb 5 (TecTupoBaHue)

I'Ipome)KyTquaﬂ aTTecTauuda no gucumniunHe (3|<3ameH)

36

BCEIO:

3. TEMATUYECKWIA NMNAH

324

3.1. llekuum
Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
“3yyaembix TeMm Cgllvcl)eMC?'Fr’)a ‘(?g‘:::‘;' Cé"MoéV'CeTF;a (()ngeb?; Cg:éwceTp; ] %63::\;

1 3 5

2 3 4

3 3 5

4 3 3

5 3 2

6 3 4

7 3 4

8 3 3

9 3 2
10 3 4
11 4 3
12 4 2
13 4 2
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Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3ao4yHoe oby4eHune
N3yyaeMbix TEM Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
14 4 2
15 4 2
16 4 2
17 4 2
18 4 2
BCEIO: 53
3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA
Homepa H OyHoe 06y4yeHne OuHo-3a04Hoe 3ao4yHoe oby4eHune
MBYUAEMBIX aMmeHoBaHme oByueHne
Tem n cbopma 3aHATUN Homep O6bem Homep Ob6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
1 TennonpoBOAHOCTL Npu 3 5
CTaUWOHAPHOM pexume
Tennootgadva npu
3 BbIHYKAEHHOM NPOACNILHOM 3 5
OMbIBaHUM MIOCKOKN
NOBEPXHOCTU
Tennootgayva npu
6 BbIHY)XOEHHOM TeYeHUn 3 4
XNAKoCcTh B Tpybax
Tennootgayva npu
7 BbIHY>XAEHHOM NonepeyHom 3 4
OMbIBaHUK Tpyb 1 nyyKkoB
Tpy6
TennoobmeH npu KMNeHum
OAHOKOMMOHEHTHbIX
11 4 5
XUAKOCTM B 60NbLLIOM
obbeme.
TennoobmeH Npu KMNeHum
12 XXWUOKOCTU B YCITOBUSAX 4 5
HanpaBIEHHOro TeYeHus.
13 TennoobmeH npu 4 4
KOHAEeHcauum napa
14 3aKoHbI TEMMNOBOro 4 4
N3Iy4yeHus.
15 TennoobmeH nsnydyeHnem 4 4
Mexay TBepabiMu Tenamu.
JlyumcTtein TennoobmeH
MeXy ra3oBon cpeaon U
16 9 _ 4 4
obonoykon. CrnoxHbIn
TENNO006MEH.
17 Tennoson pacyet 4 4
TENNOOOMEHHbIX annapaToB.
18 M'mapaBnnyeckun pacyeThbl 4 4
TENOoOMEHHbIX annapaTos
BCEIO: 52

3.3. JlabopaTopHble 3aHATUA

Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
U3yUaEMbIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep OGbem Homep OGbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (4achbl)
Onpepenexne koahdpuumneHTa
TEennonpoBOAHOCTN 6
2 N30MSLUMOHHBIX MaTepranos 3
MEeTOAO0M NNacTUHbI
OnpepeneHue koapduumeHTa
TennooTaauun n 8
7 rmapasrMyeckoro 3
COMpoTUBIEHNs Npu
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Homepa
n3yvaembix
Tem

HaumeHoBaHue
nabopaTopHbIX 3aHATUN

OuHoe oby4eHune

OuHO-3a04HOE
obyyeHne

3aoyHoe obyyeHve

Obbem
(yachbl)

Homep
cemecTtpa

Howmep O6bem
cemecTpa (yachbl)

Obbem
(4achbl)

Homep
cemecTpa

BbIHY)XXOEHHOM TeYEHUM BO3ayxa
BHYTpU TpyObI

OnpepeneHue koadpduumeHTa
TENnooTAauM Npu BbIHYXAEHHOM
nornepeyHoM OMbIBaHUN
KOPWAOPHOro nyyka Tpy6

Onpepenexne kKoahpuumneHTa
TennooTaayn npy cBo6oaHOM
OBVXXEHUN OT CTEHKU
BEPTUKaNbHON TpyObl K BO3AYXY

OnpepeneHue koadpduumeHTa
TennooTAaym npu cBo6o0gHOM
OBWXEHUN OT CTEHKN
ropusoHTanbHoOM Tpybbl K
BO3AYXY

14

OnpepeneHue koadpduumeHTa
n3ny4eHusi TBEpAOro Tena
KanopvMeTpuUYECKUM METOLOM

17

OnpepeneHue koadhduumeHTa
Tennonepegayun
rasoXuaKoCTHOTO
TennoobMeHHOro annapaTa

11

BCEIO: 53

4. KYPCOBOE NMPOEKTUPOBAHUE

He NpeayCMOTPEHO

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa OuyHoe 0bvyeHne OuHo-3a04Hoe 3ao4yHoe oby4yeHue
y4e6HbIX dopma y obyyeHve y
mofyne#n, no
KOTOpPbIM KOHTpOJ:Iﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoAMTCA SHaHuu cemectpa cemecTtpa cemectpa
KOHTPOIb
1,2 TecTupoBaHue 3 2
3,4,5 TecTupoBaHue 4 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuHoe oby4eHune

OuyHO-3a04HOE

3aoyHoe obyyeHve

Bugbl camocToaTenbHoM padoTol obyyeHve
o6yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCcBOeHVe TeopeTM4eckoro Matepuana 3 42
[MoaroToBka K NPaKTUHECKUM 3aHATUAM 3 20
MoaroToBka K nabopaTtopHbIM paboTam 3 20
lNogroToBKa K 3a4eTy 3 8
YcBOEHVEe TeopeTU4eckoro Marepunana 4 52
[MoaroToBka K NPaKTUHECKUM 3aHATUAM 4 30
MogrotoBka k nabopaTopHbIM paboTam 4 30
[NogroToBKa K 9k3aMeHy 4 36
BCEIO: | 202+36

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbIX )OPM y4eBHbIX 3aHATUN

HanmeHoBaHune
BMAOB y4ebHbIX

Wcnonb3yeMble MHHOBALMOHHbIE (hOPMbI

O6beMm 3aHaTUI

B MHHOBAaLIMOHHbIX hopMax

(4achbl)
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Jlekuun Ouckycena 18
BCEIO: 18

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTN U AOCTUKEHUIN 00yYaroLWMXCA AN NPOMeXyTOYHOMN
aTTecTaumm

TpaguumoHHas | X ©annbHO-penTMHroBas

8. ObECINEYEHUE OUCLUNJIUHDbI
8.1. YuebHaa nuTtepaTtypa
a) OCHOBHas y4ebHas nuTepaTtypa
1. Aros B.B. TennoobmeH B ogHoasHbIX cpeaax v npy ha3oBbiX NpeBpaLeHnsax [QNeKTpoHHbI pecypc):
y4yebHoe nocobue ans By3os/ AroB B.B.— OnekTpoH. TekcToBble AaHHble.— M.: M3gaTenbckuii gom MU,
2014.— 542 c.,
Pexxum goctyna - IPRbooks - http://www.iprbookshop.ru/33214.— 36C

6) pononHuTensHasa y4ebHas nuTepaTypa

2. Fotosckun M.A., Cycrnos B.A. TennoobmeH B TexHonornyeckux yctaHoskax LIBIM: yue6. nocobue / CI16
I'TY PI. Cl6., 2013. Yacte 4. - 85 ¢,

Pexum goctyna - OnekTpoHHas bmubnmoTeka MeToANYECKUX yKkasaHu, y4ebHO-MeToan4YecKknx nocobun
BLUTO nizrp.narod.ru/metod/kpte/3.pdf

3. OnpepeneHune koadhdurumeHTa rmapaBnMyeckoro TpeHUs Npu ABMXKXEHUN BO34yXa B Kpyrrnon Tpybe
[OnekTpoHHbI pecypc]: MeToau4eckMe ykasaHus Kk labopaTopHoi pabote Ne4/ — BneKTpoH. TEKCTOBbIE
AaHHble.— Jlnneuk: Jlnneuknin rocyaapcTBEHHbIN TexHUYeckun yHueepcutet, 9bC ACB, 2013.— 16 c.,
Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/22900

4. KyouHos N.B. TeopeTudeckne ocHOBbI TennoTexHukun. Yacte |l. MaTtemaTnyeckoe mogenvpoBaHue
NpOoLEeCCOoB TEMNMOMPOBOAHOCTN B MHOFOCMOMHBIX OrpaXaatLLmnx KOHCTPYKLMAX [QNeKTPOHHBIN pecypcl:
yyebHoe nocobue/ KyanHos U.B., CtedaHtok E.B.— 3nekTpoH. TekcToBble AaHHble.— Camapa: Camapckui
rocy4apCTBEHHbIV apXUTEKTYPHO-CTpouTenbHbIM yHuBepcuTeT, A6C ACB, 2013.— 422 c,

Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/22627

8.2. NepeyeHb y4yeOHO-MeTOAMYECKOrO 0b6ecneyeHus AN CaMOCTOATENbLHON paboThbl
oby4arowmxcs No gUCUUNInHe
1. CycnoB B.A. TennomaccoobmeH [TekcT]: yuebHoe nocobue B.A. Cycnos / CIM6 I'TY PI1. CI6, 2006. -
119 c.: un. 74. — Pexunm pgoctyna: http//www.nizrp.narod.ru/teplomassoobmen.htm.-3b BLUT3

8.3. NepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKALMOHHON ceTu "UHTepHeT",
HeobxoaAUMBbIX AN OCBOEHUSA AUCLMIIINHbI

1. http://www.iprbookshop.ru/ IPRbooks

2. http://nizrp.narod.ru AnekTpoHHas 6ubMoTEKa METOANYECKUX YKA3aHWUN,

y4yebHOo-MeToanyeckux nocodbun BLUTI
8.4. NepeyeHb NH(POPMaALIMOHHbIX TEXHOJOIMMN, UCMONb3yeMbIX NPU OCYLLeCTBIEeHUN
obpasoBaTenbHOro npouecca no AUCLUNINHEe, BKITOYaA NepeyeHb NPOrpaMMHOro o6ecneyeHns u
MH(OPMaLMOHHBLIX CMPABOYHbIX CUCTEM (rpu Heobxodumocmu)

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepnanbHO-TEXHUYECKON Ba3bl, HEOOGXOAMMOM ANS OCYLLEeCTBNEHNA
o6pa3oBaTenbHOro npouecca no AUCUUNInNHe

1. CneunanusmpoBaHHas y4yebHasa ayautopums.

2. CneumanusmpoBaHHble y4ebHble nabopaTopumn

8.6. UHble cBegeHuA u (unu) matepumansl
1. MNMpes3eHTaunmn No TeMam NPaKTUHECKNX 3aHATUN.
2. MakeTbl y3rioB TennoodMeHHOro o6opyaoBaHus.

9. METOANYECKHUE YKA3SAHUA ONA OBYYHAKOLWMUXCA NO OCBOEHUIO
ANCLUNJTUHDI
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Buapbl y4ebHbIx
3aHATUUN N
caMocCTodTerNnbHaaA OpraHM3au,vm AedaTernibHOCTU 06yqa}ou.lerocy|
paboTa
oby4aroLmxcs

Jlexumm OcBoeHVE NEKLMOHHOro MaTepuarna obydarWwmmmncs OCTYNHO MPU BbINONHEHUN
cnegyowmnx BMaoB paboT:
- npopaboTka pabo4yen nporpammbl - B COOTBETCTBMAMM C LENsAMU, 3adadamu,
CTPYKTYpPOM U cogepXaHnem QUCUUMIVHBI;
- COCTaBfi€HMEe KOHCMeKTa IeKUMN — KpaTKo, CXeMaTW4HO, MOoCredoBaTeribHO
PMKCMpPOBaTb OCHOBHbIE MOMOXEHWS, BbIBOAbI M (POPMYNMPOBKU; OTMEYaTb BaXHble
MbICIN, BblAENATH KIOYEBbIE CIIOBA, TEPMUHBI.
Mpy BO3HMKLWIMX 3aTpyAHEHMSIX B BOCMPUATUM M3naraeMoro matepuana crnegyet
ccopmynupoBaTe BOMPOC M 3adaTb MpenofaBaTeriio Ha KOHCYNbTauuu Unn Ha
NPakTU4ECKOM 3aHATUN.

MpakTuyeckue PacuyeTbl WHTEHCMBHOCTM TennoobmeHa npu TENNONPOBOAHOCTU, KOHBEKLMMU,

3aHATUSA KUNEHWMW, KOHOEHCALMN U N3ry4eHnn. BeinomnHeHne pacyeTHbIX 3afaHui, pelleHue
3aauy no anropuTMy 1 ap.
MoproTtoBka K NPaKTUYECKUM 3aHATUAM NpegnonaraeT cnegyowme Buabl paboT:
- paboTa C KOHCMNEKTOM NEeKUUIA;
- MOArOTOBKA OTBETOB K KOHTPOJIbHbIM BONPOCaM, TECTOBbIM 3a4aHUSAM.

JlabopatopHble JlabopaTtopHble 3aHATUSE CMOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKUX HABLIKOB BNadeHUs

3aHATUSA n3yyaembiMy MeTogamm, obopygoBaHnemM, TEXHONOrMAMU 1 Ap.
B pesynbrarte BbINONHEHUSA NabopaTopHbIX paboT obyyarowmincss JOMKEH OCBOUTH
METOAVMKY OMbITHOIO onpegeneHns XxapakTepUCTUK MHTEHCMBHOCTM TennoobmeHa.

CamoctodatenbHas | Cuctematmdeckn npopabaTbiBaTb NMPOWAEHHBIN Matepuan U BapuaHTbl pPacyeToB,

paboTa BbIMOMHEHHbIE HAa MPaKTU4eCKMX 3aHATUSX B Buae obpasua, Heobxogumoro Ans
BbINOSTHEHWUSI CAMOCTOSATENbHLIX PAaCYeTOB BO BHEAYAUTOPHOE BpEMSI.
Mpu nogrotoBke K 3a4eTy M 3K3aMeHy Heobxooumo npopaboTaTb KOHCMEKTHI,
PEKOMEHOYEMYIO NUTEPATYPY U T.A4.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnnucaHme nokasareneun un KputepueB ouleHUBaHUA KOMMeTeHUUn Ha pPa3fiInyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onuncaHue LwkKan oueHnBaHusA

10.1.1. Noka3aTenu oLeHUBaAHMUA KOMMNETEeHLMN Ha 3Tanax ux ¢popmmpoBaHus

obecrneyeHns HOpMasibHOIO TeMNepPaTypHOro
pexuma paboTbl 3/1eMeHTOB 060pyAoBaHus
¥ MUHUMK3ALMM NOTEPb TEMMOTHI.

Mcnonb3yeT OCHOBHblE METOAMKM pacyeToB
npoLeccoB TennomacconepeHoca B

Kop, HanmeHoBaHue MpenctaesneHne
KOMMeTeHL MM - OLeHOYHOro OLEeHOYHOro
MokasaTenu oueHNBaHNUA KOMNETEHLUI
(aTan ocBoeHus) cpencTtea cpencTtea B hoHae
OlK-2 (2) [eMOoHCTpUpyeT 3HaHMS 3aKOHOB Y OCHOBHbIX Bonpocbl ans MepeyeHb
du3nKo-MaTeEMaTUHECKNX mMoaenem YCTHOTO BOMPOCOB 4151
MexaHW3MOB MepeHoca TennoTbl M Macchl | cobecenoBaHus. 3aveTa (34
NPUMEHUTENbHO K  TEMNOTEXHUYECKMM U MpakTnyeckoe Bonpoca)
TENOTEXHOIOMMYECKUM yCTaHOBKaMm " 3agaHve. MepeyeHb
cuctemam; npobrem  pekoHCTPyKuum U BOMPOCOB A1d
MoZepHM3aumm TENnNOTEXHNYECKOTO 3k3ameHa (20
obopyaoBaHMs  OOBLEKTOB U COOPYKEHWUM BOMPOCOB)
TENmo3HEPreTUKN. MpakTnyeckue
CnocobeH NPUMEHSTb COBpPEMEHHbIE 3agaHus (20 3agay)
MEeToAbl  MCCMeAOBaHWs;  paccyuTbiBaTb
TemnepaTypHble  Mons B MOTOKax
TEXHOMOrMYECKMX >KUOKOCTEM W rasos, B
3MleMeHTax  KOHCTPYKUMM  TEMMOBbIX WU
TENoTEXHONOMMYECKMX YCTaHOBOK;
paccuuTbiBaTb NepefaBaemMble  TensioBble
MOTOKM c uenbo WHTEHcUmKaumm
npoLeccos TennomaccoobmeHa,
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Koa
KOMMeTeHL MM
(aTan ocBoeHus)

HanmeHoBaHue MpencraBneHne
. OLIEHOYHOro OLIEHOYHOro
lMokasaTenun oueHMBaHMSA KOMMNETEHLNI
cpeacTea cpeacrtea B hoHae
anemMeHTax TENIOTEXHNYECKOrO "
TENIOTEXHOITOMMYECKOro obopyaoBaHus;
METOOVKA  UCMBITAHUA  TEXHOSIOrMYEecKoro
0bopyaoBaHusa B COOTBETCTBMM C Npodunem
paboThbl; npeacraenset pes3ynbTarhbl

Hay4HbIX MWCCnefoBaHWA B BuOe OTYETOB,
pecdbepaToB, HayyHbIX nybnukauun wn Ha
Ny6rnMYHbIX 06CYKAEHUSAX.

10.1.2. OnucaHue WKan v KpuTepueB oLeHNBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpuTepuu oueHnBaHusa c)opMMpOBaHHOCTU KOMMNETEHLUN

OueHka no
TPpaanuNOHHOM
wKane

Kputepum oLieHnBaHNa chopMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHmne

OTJINYHO

Obyvarownmnca nokasblBaeT BCECTOPOHHee U rnybokoe 3HaHMe  OCHOBHbIX
Tennouanyecknx 3aKkoHOB, CBOOOOHO OpPUEHTMPYETCA B OCHOBHbLIX MOHATUSAX,
TEPMUHAX W OMNpederneHnsix npu OTBETe; YCBOUIT OCHOBHYIO UM 3HakOM C
OOMOSNTHUTENBHOW  NUTEPaTypol; MOXET OOBbSACHWMTb B3aMMOCBA3b  OCHOBHbIX
TENNoMuU3an4ecknx 3akoHOB U MX 3HaYeHMe AN nocnegyowen npodeccmoHansHom
OesTenbHOCTUN; MPOSBNSEeT TBOPYECKME CMOCOOHOCTM W LUMPOKYHD 3pyaMuuI0 B

Mcnonb3oBaHuM y4ebHoro MaTepuana.

XOpOLLO

O6yuyatowumncs nokasblBaeT  AOCTaTOMYHbIN YPOBEHb 3HaHWN OCHOBHbIX
TENNOMU3NYECKUX 3aKOHOB, OPUEHTUPYETCH B OCHOBHbIX MOHATUAX U OonpeaeneHusx;
YCBOWM OCHOBHYIO nuTepaTtypy; AOMyCKaeT He3HauuTernbHble MOrpeLwHocTM npu
OTBETax Ha BOMNPOCbl 3K3aMeHaUWOHHOro 6uneta v [OMNOMNHUTENbHbIE BOMPOCHI
npenogasaTens.

yAoBNEeTBOPUTEITBHO

OGyualoLmMiica nokasbiBaeT 3HaHWA y4eGHOro mMaTepuana B MUHMMallbHOM O6beME;
MOXeT cpOpMYnMpoBaTb PU3NYECKUE 3aKOHbI, NMOHATUSA 1 onpeaeneHns, Ho Npu 3ToMm,
Jonyckas 6onblloe KOMMYEeCTBO HENPUHLMMMANbHLIX OWWBOK; 3HAaKOM C OCHOBHOW
nUTepaTypoii; OOMyCcKaeT CYLLEeCTBEHHbIe OLIMOKM B OTBETE HAa 3K3aMeHe, HO MOXeT
YCTPaHWTb VX NMoj PYKOBOACTBOM MpenojaBaTtens.

HeynoBneTBo-
puTenbHO

HecnocoGHocTb 0TBETUTL Ha Bonmpoc 6Ge3 nomMowy 3sk3amMeHaTopa. HesHaHue
3HAYUTENbHOW  YacTM  MPUHUMMMANbHO  BaXKHbIX  SNEMEHTOB  AUCLMMIIMHLI.
O6yyatolmniics He UMeeT AO0CTaTOYHOIO YPOBHS 3HAHWS OMCUMMNUHBLI, HE MOXET
ChOpPMYNMPOBaTL OCHOBHbLIE TEMMOgMU3NYECKMe 3aKOHbI; MMOXO OPUEHTUpYeTCcs B
OCHOBHbIX MOHATUAX W OMpedeneHusiX; MMOX0 3HAKOM C OCHOBHOW NUTepaTypowu;
JonyckaeT Mpu OTBETE Ha 9K3aMeHe CYLLECTBEHHbIe OLNGKM U HEe MOXET YCTPaHWUTb
WX gaxke Mo pyKoBOACTBOM npenogaBaTens.

MonbiTka CNUCbIBAHWSA, UCMOMNb30BaHUS Hepas3peLLEHHbIX TEXHUYECKUX YCTPOMCTB Uu
nonb30BaHMe NOACKA3KoWM APYroro YenosBeka.

3ayTeHo

Obyvarowmnca  nokasblBaeT BCECTOPOHHee U rnybokoe 3HaHMe  OCHOBHbIX
Tennopmanyecknx 3akoHOB, CBOOOOHO OPWEHTUMPYETCA B OCHOBHbIX MOHATUSX,
TEPMUHAX W ONpefeneHunsix; YCBOUIT OCHOBHYHD W 3HAaKOM C [OMOJNHWUTENbHON
nuTepaTypoi; MoXeT 0ObSACHUTL B3aVMOCBSA3b OCHOBHBIX TEMMOMU3NYECKNX 3AKOHOB
W WX 3HayeHWe AN nocnegyrowent NpodeccnoHanbHONn AeATenbHOCTH; NPosIBNseT
TBOpYECKME CNOCOBHOCTM B MCNOMb30BaHUM y4ebHoro matepuana.

He 3auTteHo

OOGyuvalowmiica He UMeeT [AOCTaTOMHOrO YPOBHSI 3HaHWS OUCLMMNWHLI, HE MOXeT
chopMynMpoBaTb OCHOBHbIE TEMNOMU3NYECKME 3aKOHbI; MIIOXO OPUEHTUPYETCS B
OCHOBHBIX MOHSATUSX W OMpeneneHusix; MIOX0 3HAKOM C OCHOBHOW NWUTepaTypou;
JonyckaeT Npu OTBETe Ha 3a4eTe CYLLECTBEHHbIEe OLIMOKN U HEe MOXET YCTpaHUTb MX
Jaxe nof pyKoBOACTBOM MpenojaBaTtens.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe AN OLeHKU 3HaHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusylwme 3tanbl (popMUpoBaHus

KOMNeTeHLUUMn

10.2.1. NepeyeHb BOoNpocoB, pa3paboTaHHbIA B COOTBETCTBMU C YCTAaHOBIIEHHLIMU 3TanamMum
¢hopMmupoBaHua KoMneTeHUUMn
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Ne Ne
/i dopmynmpoBKka BONPOCOB 418 3a4eTa TEMBI
1 | TemnepaTypHble NONs: 0QHOMEPHbIE; MHOTOMEpPHbIE; CTaLUMOHAPHbIE; HECTaLUOHAPHbIE. 1
2 'pagneHT TemnepaTypsbl. 1
3 | Tennoson NOTOK; NNOTHOCTb TEMIOBOrO NOTOKA. 1
4 | MonHoe KoNMYeCTBO TennoThl 3a Bpemst T. 1
5 Buagbl TennoobmeHa 1
6 | 3HavyeHue KoadhpuLUMEHTa TENONPOBOAHOCTM BO34yXa. 1
7 3HayeHne ko3 PUUMEHTA TENTONPOBOAHOCTU BOAbI. 1
8 | 3HayeHne koaddhULUMEHTA TENITONPOBOAHOCTY CTasw. 1
9 YcnoBusa 0gHO3HA4YHOCTH. 1
10 | TennonpoBOAHOCTb MSIOCKOW CTEHKU: rpaHMYHbIe ycrosus | poaa; 2
11 | TennonpoBOAHOCTb LMIMHAPUYECKOW CTEHKW: rPaHMYHbIe ycnosus | poaa; 2
12 | Kputnyeckunin guameTp Tensi0Bon M3onsaummn. 2
13 | OxnaxgeHne HeorpaHnyeHHow nnacTuHbl. Kputepun ®ypbe. Homorpammel 8 = f(Fo). 3
14 | M'vapoguHaMnN4eCKnin 1N TeNSIOBON NOrPaHUYHbIE CIION. 4
15 | YcnoBusi 04HO3HAYHOCTM NPWU KOHBEKTMBHOM TEMNO0OMEHE. 5
16 | Knaccudumkauusa nepeMeHHbIX. 5
17 | Teopust nogobus: BbIBOL KpUTEPMEB NOA0OUS. 5
18 | OcHoBHbIe kpuTepusa nogobus. Nx gmsndeckmii CMbICh. 5
19 | lMNMpogonbHOEe OMbIBaHUE NNOCKOW MOBEPXHOCTU. YCNOBUS NPUNUNAHNS. 6
20 | N'mppoanHamMnyecKknin NorpaHUYHbIN CrOoWN. 6
21 | Tennoson NOrpaHUYHbLIN CMOW. 6
22 | TypbyneHTHbIN NepeHoC TennoThl U KONUYECTBA ABUKEHUS. 6
23 | Cuctema ypaBHEHUI NaMUHAPHOIO NOrpPaHMYHOro Crosi. 6
24 | Cuctema ypaBHEHU TypOyneHTHOro NorpaHn4yHoro Cros. 6
25 | Tennootaaya npy NaMmMHaApHOM MOrpaHNYHOM Croe. 6
26 | Tennootgaya npu TypOyneHTHOM NOrpaHUYHOM Crioe. 6
27 | OCHOBHbIE peXnMbl TeYeHUs B Tpybax. 7
28 | Tennootaaya npy NamMmMHapHOM TEYEHUM XUOKOCTU B Tpybax 1 KaHanax. 7
29 | Tennootaaya npu TypOYNEeHTHOM pexume TeHEHMUS XKUOKOCTHU. 7
30 | TennooTaaya B M3OTHYTLIX U LLEPOXOBATbIX TpybHax. 7
31 | Tennootaaya nNpu BbIHYKAEHHOM NONEPEYHOM OMbIBAHUM OAMHOYHOMW TPYObI. 8
32 | Tennootaaya npy NonepeyHoOM OMbIBaHUM KOPUOOPHOIO NyyKa. 8
33 | Tennootgada npu cBOGOAHOM ABVMXXEHUN XXUOKOCTH. 9
34 | Tenno- u maccoobmeH B ABYXKOMMNOHEHTHbIX cpefaxX. OCHOBHblE MOHATUSA N 3aKOHbI. 10
Ne dopmynnpoBKa BONpOCOB A5 3K3aMeHa Ne
n/n TEMbI
1 Pexumbl Npy KUNEHUM XXNZKOCTU B 6ONbLLIOM O0BLEME. 11
2 | O6obuwatowee ypaBHeHme CTOWIMHA NPY KUNEHUN B 6ONbLLOM 00BLEME. 11
3 Pexnmbl Te4eHns BocxoasaLlero ApyxdasHoro noToka v Tennootgada B HuX. 12
4 | O6obwatuee ypaBHeHne CTepmaHa Npu KMNneHum B Tpybax. 12
5 Pexumbl Te4eHns npu rpaBUTaLMOHHO CTekarLweM ABYXdasHOM MOTOKe B BEPTUKAIbHbIX 12
Tpybax u Tennootgada B HEM.

6 | TepMnyeckne conpoTUBIIEHUS NPU KOHAEHCALMM YUCTOro napa. 13
7 | TepMnyeckoe conpoTMBrEHNE KOHAEHCATHOM NAEHKMW. 13
8 | 3akoH lMnaHka. 14
9 | 3akoH BuHa. 14
10 | 3akoH CtedpaHa-bonbumaHa. 14
11 | 3akoH Knpxroda. 14
12 | 3akoH JlambeprTa. 14
13 | JlyuncTbii TennoobmeH Mexay TBepabiMu TeNamu. 15
14 | JlyuncTbii TennoobmeH Mexay Tenamm ¢ NPUMeHEHNEM 3KPaHOB. 15
15 | JlyyencnyckaHue rasos. 16
16 | Knaccndvkaumnsa Tennioo6MeHHbIX annapaTos. 17
17 | OcHOBHbIE YpaBHEHMS TEMIOBOIO pacyeTa. 17
18 | TemnepaTypHbI HANop NPy NPSIMO- N NPOTUBOTOKE. 17
19 | TemnepaTypHbI HANOP B CNOXHbIX CXEMaX OBWXEHUS. 17
20 | N'mgpoauHamMuyecknii pacyéT TennoobMeHHbIX annapaTos. 18
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BapuaHT TMNOBLIX 3afa4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbIMM 3Tanamu
chopmMMpOBaHUSA KOMNETeHLUNI

Ne

i Ycnosus TUNOBbLIX 3a4a4 3aaad OTBeTt

1 | BelumcnuTbe NNOTHOCTb  TEMMOBOrO  MOTOKa
yepes [MIOCKYI0 OAHOPOAHYI CTEHKYy, €ecnu
CTeHKa BbInonHeHa mn3 ctanu A=40 B1/(m:°C), | q
TonwmHa cTteHkn ©=50 MM, TemnepaTypbl | =
CTEHKW MOOAEPXKMBAIOTCA MOCTOSIHHbIMU  t1
=100°C, =90 °C

A(t1—12) /3 =
0-

40-(100-90)/0,05=8000 BT/m?2

2 | OnpegennTb  pasHOCTb  Temnepatyp Ha
noBepxHocTsAX npobkoBon cTeHkn A=0,07 | At=q+&/A=70-0,05/0,07=50°C
B1/(m+0C), TonwmHon 6=50 MM npu NNOTHOCTH
TENIIOBOro NoToka yepes Hee q =70B 1/mM2

10.2.2. NMepeyeHb TeM AOKNaAOB , pa3paboTaHHbIX B COOTBETCTBMM C YCTAaHOBMEHHbLIMU 3TanaMmm
c¢hopMMpoBaHUs KOMNEeTEHLUN.
He npegycmoTpeHo

10.3. MeToanyeckue matepuansbl,
onpegensowme npoueaypbl OLleHUBaHUSA 3HAHUIN, YMeHUI, BnageHun (HaBbIKOB U (UNK)
NPaKTU4YeCKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yoLWmX 3tanbl POpMUPOBaHUS KOMNETEHLUN

10.3.1. YcnoBus gonycka obyuvarwoleroca K caade 3K3amMeHa M 3ayeTa M NOPSAAOK JNMKBUAALUU
aKageMn4ecKomn 3a40/MKEeHHOCTH

MonoxeHne O nNpoBeOeHWM TEKYLLEro KOHTPOSs YCNeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyuvatowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTaluun No AUCLUUNIINHE

YCTHadA X NnMCbMeHHasn KOMMNbOTEPHOE TECTUPOBaAHNE MHaA

10.3.3. Ocob6eHHOCTU NpOoBeAeHUA 3a4eTa, IK3aMeHa
Bpemsi Ha noprotoBky ycTHoro otBeta — 45 MuHYT. B 37O Bpems BXOoguT NOArOTOBKA OTBETa Ha
TEOpeTUYECKNE BOMPOCHI.
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