MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o06pa3zoBare/ibHOM nNporpamMmbl: CoBpeMeHHAsl TEII0BAs 3JIeKTPUYECKAsl CTAHIUS
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yueHusi: 3aouHas

PabGouyasi nporpaMmma IuCUUIIMHBI

TEIIJIOMACCOOBMEH
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.03.04
TJIAHY:

5 cemecTp - 4;
6 cemecTp - 4;
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

5 cemecTp - 8 yacos;
Jlekuuu 6 cemecTp - 8 yacos;
Bcero - 16 yacos

5 cemectp - 4 yaca;
IIpakTnyeckue 3aHATHSA 6 cemecTp - 4 yaca;
Bcero - 8 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

5 cemecTp - 2 yaca;
KoncyabTanuu 6 cemecTp - 2 yaca;
Bcero - 4 yaca

5 cemecTp - 128,5 yaca;
CamocrosiTesibHasi padoTa 6 cemecTp - 128,5 yaca;
Bcero - 257,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

5 cemecTp - 1,2 yaca;
HNnas koHTaKkTHasi padoTa 6 cemecTp - 1,2 yaca;
BCero - 2,4 yaca

BKJIIOYas:
TecTupoBanue

Konrpoabsnas pabora
PacueTrHo-rpaduueckasi padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 5 cemectp - 0,3 yaca;
JK3aMeH 6 cemectp - 0,3 uaca;
Bcero - 0,6 yaca
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NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Bnageneyu Lauknx HO.B.
[IpenomaBaTelib NaerTbnratop R6ca75b8e-5hatskikhYV-T045T1121] I0.B. Tankux
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHwa o snagenbuye UM M3K
PykoBogutens manene BypaKos VA,
06pa30BaTeJILHOI/I HpOFpaMMI)I WaenTudmKaTop R6e8dfb19-BurakovIA-87400e32 I/I.A. BypaKOB
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»
o o ! CeeneHuna o enagensue L3N M3KU
3aBez[ylogmH BBIITYCKAarOIICH - Bnagenew Tya0nuH AA.
kadeapoii * Mol ¢ Waenwbmwaron | Rb94958b9-DUdONINAA-B3802984 A.A. lyponux




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Lesb ocBOeHUS IMCHUIIMHBI. N3Y4Y€HHE 3aKOHOB M3y4YEeHUE IIPUHIIUIIOB TEIJIOMAacCOOOMEHA U UX

MNPpUMCHCHUA [JIsI aHaJnu3a

U pacuera MpOILECCOB,

TCINIOTEXHUYCCKUX YCTaHOBKax.

33[[3‘11/[ AUCHHUIIIMHBI

ONPOUCXOAIINX B TCIUIOOHCPIC-THYCCKUX U

- obecrieuenue 0a30BOM U HpO(beCCHOHaHBHOfI TEINIOTEXHUYSCKOU IHOATrOTOBKH, BKHIO‘IaIOHleﬁ
OCBOCHHE COBPCMCHHBIX PACUCTHBIX MCTO0B TerioMaccooOMeHa AJId aHaJIN3a, pacdeTa U OIITUMHU3ALIUA
IMPONHECCOB U YCTAHOBOK B TCIIJIOOHCPI'CTUKE U TCIIJIIOTEXHOJIOTUAX;;

- 06y‘ICHI/IC METOJaM pacdy€Ta OCHOBHBIX ITPOLIECCOB TeIIOMaccoOOMeHa: TCILJIOIIPOBOAHOCTU B
JJIEMCHTAaX KOHCprKHHﬁ, TermaoMaccooOMeHa IIpu CBO60,I[HOI>1 u BBIHy>K,Z[eHH0171 KOHBCKIIHUH,
I[ByX(bEBHOFO TGHHOM&CCOOGMGH&, paauaniuOHHOTO TCHJI006MCHa, a TaK’K€C OCHOBAaM pacyceTa

TENI000MEHHBIX aIrapaTos..

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
JIEMOHCTPHPOBATH
IPUMEHEHHUE OCHOBHBIX
CIO0COOO0B IOJIyYEHUS,
peoOpa3oBaHus,
TpPaHCIIOPTa U
HCITOJIH30BaHHUS TEIJIOTHI B
TEIJIOTEXHUYECKHUX
YCTaHOBKaX M CUCTEMax

N J1-3onk-4 Jemonctpupyet
MMOHMMAaHUE OCHOBHBIX
3aKOHOB TEIIOMAacCOOOMEHa U
MPUMEHSIET UX JUISl pACUECTOB
DJIEMEHTOB TEIUIOTEXHUYECKUX
YCTaHOBOK U CHCTEM

3HATh:
- IPOLIECCHI TEIJIO- U MaccooOMeHa B
[apora3oBOM IOTOKE;

- OCHOBHBIE TTOHSTHUS TEINIOMAacCOOOMEHa,
TCPMHHBI U OIIPCACIICHUA,

- MEXaHMU3MBbI IPOLIECCOB TEINIOOOMEHA
npu (Ha30BBIX MEPEXOIax;

- 3aKOHBI [IEPEHOCA TETJIOTHI IIPH
JBHUXXCHUH TCIIJIIOHOCHUTCIIA.

YMETB:
- PacCUMTHIBATh TEIJIOOOMEH H3JIy4YeHHEM

B CHCTEME TeJ, 3aII0JTHEHHBIX
U3JIY4aroUIe U MOIVIOAOLIEH CPENOH;

- paCCUUTBIBATE TCMIICPATYPHBIC ITOJIA B
3JIEMEHTaX KOHCTPYKIMH TETIOBBIX
YCTaHOBOK;

- pacCUMTHIBATh MPOIIECCHl KOHBEKTUBHOTO
TEeII000MeHa;

- BBIMOJIHATH TETJIOTUIPABIMYECKHUI
pacueT TemI000MEHHBIX aINapaToB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTEIbHON MpOrpaMMe

CoBpemeHHas TerioBas diekTpuueckas crannus (nainee — OIIOIT), nampasnenus nmoarotosku 13.03.01
TemosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee o0Opa3oBaHue - OaKanaBpuar.

basupyercs Ha ypoBHE cpefHEro 001Iero oopa3oBaHusl.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as Tpy10€MKOCTb JUCHIUTUIMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bgenenue B 21.3 5 1.0 - - - - - 0.3 - 20 - Camocmosamenvnoe usyuenue
TEIIOMacco0OMeH meopemuueckozo mamepuana: Visyaenue
1.1 Crioco0OsI mepeHoca 10.8 0.5 - - - - - 0.3 - 10 - MaTepuaa JCKIUi, U3ydeHHe
TETJIOTHI JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
1.2 OcCHOBHBIE 10.5 0.5 - - - - - - - 10 - "IIpunnummne! Temmomaccoodmena”: [1] ctp. 17-
oTpeeeHus, 25, IOArOTOBKA K MPAKTHYCCKUM 3aHATHAM U K
TEePMUHOJIOT U KOHTPOJIBHBIM pabotam: [2] ctp. 6-7, 9.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[5], 13-28
2 TenonpoBoIHOCTh 35.3 3 - 2 - - - 0.3 - 30 - Ilodzomoska domawnezo 3adanus:

2.1 MaremMaTiueckoe 11.3 1 - - - - - 0.3 - 10 - IMoxaroToBka goOMalIHETO 33aJaHHs HapaBJICHA
OIMCaHue Tpolecca Ha OTPabOTKY YMEHUIl peleHus
TEIJIONPOBOJIHOCTH npodeccroHaNbHBIX 3a/1a4. JlomalHee 3aaHue

2.2 CrarroHapHas 12 1 - 1 - - - - - 10 - BBIJIA€TCA CTYACHTAM I10 U3Y4EHHOMY B pasjiene
TETJIONPOBOTHOCTh "TennonpoBoHOCTE" MaTepuaty.

2.3 HecrauuonapHas 12 1 - 1 - - - - - 10 - JIOTIOMTHUTEIBHO CTYICHTY HE0OOX0AUMO
TEIJIONPOBOAHOCTD W3Y4YUTh JIUTEPATYPY U pa3o0parh NpUMepsbI

BBINIOJTHEHHS TOJOOHBIX 3a1anuid. [IpoBepka
JOMAIITHETO 33aAaHHs TPOBOIUTCS IO
NpeCTaBICHHBIM MIMCBMEHHBIM paboTaM.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], 97-131, 142-171

[3], 97-131, 142-171

[4], 6-33
[5], 31-53, 90-112
3 CBobojHas koHBekuusi | 23.3 2 - 1 - - - 0.3 - 20 - Camocmosamenvroe usyuenue




3.1 YpaBHeHHS TCOpHU 11.3 1 - 0.3 - 10 - meopemuueckozo mamepuana: VI3ydcHue
KOHBEKTHUBHOTO JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
TerooOMeHa "TernooTnaua rmpu ¢azoBbIX NPEBPALCHUIX
3.2 CB00OOIHAsA KOHBEKILIUS 12 1 1 - - 10 - tertoHocurens": [1] ctp. 297-308, 330-343,
MOATOTOBKA K MPAKTUYECKUM 3aHATHAM U K
KOHTPOJBHBIM padotam: [2] ctp. 80-82, 93-96.
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[4], 34-44
[5], 124-144, 217-231
4 BrinyxeHHas 26.1 2 1 0.3 - 22.8 - Ilodzomogka domawinezo 3adanus:
KOHBEKLIMSI [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
4.1 KonBekTHBHas 11.3 1 - 0.3 - 10 - Ha OTPabOTKY YMEHUIl peleH s
TEIJIO0TAAYA TIPH npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
TEUSHHH JKHJIKOCTH B BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
TpyOax M KaHamax "KoHBEeKTHBHBIN Ter1000MeH" MaTepHay.
4.2 BHewnss 3a1aua 14.8 1 1 - - 12.8 - JIOmOHUTENBHO CTY/IEHTY HEOOX0AMMO
KOHBEKTHUBHOTO U3YYUTB JINTEPATypy U pa3o0paTh MpUMepEl
TerIoo0MeHa BBINIOJIHEHHS TOJOOHBIX 3aqanuid. [IpoBepka
JOMAIITHETO 3aaHMs IPOBOIUTCS O
NpeCTaBICHHBIM IMCEMEHHBIM paboTaM.
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[2], 11-78, 96-150
[4], 45-79
[5], 235-242,247-294
OKk3aMmeH 38.0 - - - 0.3 - 35.7
Bcero 3a cemectp 144.0 8.0 4 1.2 0.3 92.8 35.7
Hroro 3a cemecTp 144.0 8.0 4 12 0.3 1285
5 Tenmoobmen mpu 23.3 2 1.0 0.3 - 20 - CamocmosamensHnoe usyuenue
(ba3oBbIX meopemuueckozo mamepuana: VIzyuenue
npeBpalIeHHIX JIOTIOJTHUTEBHOTO MaTepHaa o pas3zierny
5.1 TennoobmeH npu 11.8 1 0.5 0.3 - 10 - "TennooOMeH n3yueHnem"
KUNICHUU Ilodzomogxa domawinezo 3adanua:
5.2 Tenmoobmen mpu 11.5 1 0.5 - - 10 - IToaroroBka nomMaiiHero 3ajaHusi HalpaBJieHa

KOHACHCAllUU I1apa

Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a/1a4. JloMalHee 3aiaHue
BBIJJAETCS CTY/ICHTaM I10 U3Y4EHHOMY B pasJielie
"TemmooOMeH n3nydeHneM" MaTepHany.
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JIONIONHUTENBHO CTYIEHTY HEOOX0ANMO
U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsI
BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 80-101
[5], 297-361
6 TemnoodMeH 35.3 3 0.3 30 H3yuenue mamepuanos 1umepamypHsLx
U3JTy4YCHUEM UCHOYHUKOB:
6.1 OCHOBHBIC OHSITHS 1 11.3 1 0.3 10 [1], 281-314
3aKOHBI TEIJIOBOTO [3], 281-314
U3ITyYCHHUS [4], 123-144
6.2 Temmooomen 12 1 - 10
U3IYYCHUEM MEXKITY
TBEP/IBIMHU TEJIAMH,
pa3aeaCHHBIMU
MIPO3payHO Cpeont
6.3 Pacuert TemioodomeHa 12 1 - 10
U3TYYCHUEM B CHCTEME
TeJ, 3aTI0JTHEHHON
U3ITyYaroen u
HOTrJIoLaIIe cpenoi
7 TenmomaccooOmennrie | 21.8 15 0.3 20 Iloozomoeka pacuemuo-zpagpuueckozo
arnmnaparhl 3adanua: B paMkax pacdeTHO-TpaduuIecKoro
7.1 | Tumbl TEIUIOOOMEHHBIX 10.8 0.5 0.3 10 3aJ[aHMs BBITIOJIHACTCS TEIJIOBOH U
anmaparoB THIPABIMYECKUI pacyeT MOBEPXHOCTHOTO
7.2 MuxeHepHbIE METOIbI 11 1 - 10 PEKyIepaTUBHOTO TEIJIO0OMEHHOTO afmapara.
pacuera Ha ocHOBe MoTy4eHHBIX PEe3yJIbTaTOB PACUCTOB
TeraoMaccooOMeHa B BBIMOJTHACTCS YSPTEIK TEIIIOOOMEHHOTO
SHEPreTUYCCKUX ammapara. 3alaHue BBITIOTHSCTCS
YCTaHOBKax WH/IUBUIYAIBEHO [0 BapHAHTAM.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], 501-520
[4], 145-169
8 OCHOBBI MacCOOOMEHa 25.6 1.5 0.3 22.8 Camocmoamenvnoe uzyuenue
8.1 OCHOBHBIE TIOHSTHUS 10.8 0.5 0.3 10 meopemuueckozo mamepuana: Vzyuenve
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MaccoobMeHa

JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

8.2 Pacuer nmpoueccos 14.8 1 - 1 - - - 12.8 - "OcHOBBI MaccooOMeHa".
MaccooOMeHa H3vuenue mamepuaios aiumepamypHoblxX
UCMOYHUKO6.
[4], 102-122
[5], 369-388
DK3aMeH 38.0 - - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.0 8.0 - 4.0 - 12 0.3 92.8 35.7
Hroro 3a cemecTp 144.0 8.0 - 4.0 2 12 0.3 128.5
UTOro 288.0 - 16.0 - 8.0 4 2.4 0.6 257.0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsle padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ieinaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 meniomaccoobmen

1.1. Crioco6bI mepeHoca TeraoThl
Crioco0bI TeIio- U MaccomepeHoca: TEIUIONPOBOJHOCTb, KOHBEKLUS, U3NydeHue, auddysus.
DeHOMEHOJIOTNYECKUI METO/1 U3YUEHUS SIBIICHUH TEII0- U MacCOOOMEHa..

1.2. OcHOBHBIE ONpEENIEHUs, TEPMUHOJIOT U

TemneparypHoe moisie, TpagueHT TEMIEpaTyphl, TEIUIOBOM MOTOK, IUIOTHOCTH TEIIOBOTO
noroka. BekTop miaoTHOCTH TeruioBoro notoka. 3akoH dypee. Koadduiment temmonpoBogHocTu
ra3oB, XHIKOCTeH M TBEPABIX TeJs. TemaoBoe B3aMMOJCHCTBHE MOTOKA JKHIKOCTH C OOTEKaeMoi
IIOBEPXHOCTBIO TBEpAOro Tena. 3akoH HeroToHa-Puxmana (temnoornava). Temmonepenaya.

2. Tenaonposoornocmb

2.1. MaTtemaTudeckoe onrcaHue mpolecca TErIonpoOBOAHOCTH
HuddepennnansHoe ypaBHEHUE TEIJIONPOBOAHOCTH. Y CI0BUS 0HO3HAYHOCTH. KoaddunueHt
TEMIIEPATYPOIPOBOIHOCTH. .

2.2. CtauroHapHas TEMJIONPOBOJIHOCTh

3akon @ypwe. Termoormauya. 3akon Heiorona-Puxmana. 2 JluddepennuanbHoe ypaBHEHUE
TEIJIONPOBOJHOCTH. YCJIOBHSI OJHO3HA4YHOCTU. [lepeHoC TemIoTel B IUIOCKOHW CTEHKE M
[WIMHIPAYECKON CTEHKAaX MPHU TPAHUYHBIX YCIIOBHUSAX IIEPBOTO U TPEThero poja. Teromnepenaya.
Tepmuueckue conporusienus. Koadduuent Temnonepenayn..

2.3. HecranmonapHas TEIJIONPOBOIHOCTb

Hecranuonapusle 3ala4u TEIUIONPOBOAHOCTH. MeToa pa3fenieHus MepeMEHHBIX peIIeHUs
JUHEWHOTO ypaBHEHHs TeruionpoBogHOCTH (Dypbe). bespasmepHas dopma U pelieHne 3aaadd o
HECTAIlMOHAPHOM TEeMIIEpaTypHOM Tojie B oxJaxaaemoi tuactuHe. Yucno buo. bespazmepnoe
BpeMs (uucio Dypwse). AHanuz pemieHus. TemmeparypHoe TMoOJjie B TPOLECCE OXJIaKICHUS
(HarpeBaHMsi) OECKOHEYHO UTMHHOTO IIMJIMHPA U HEKOTOPBIX T€J KOHEYHBIX Pa3MEpOB..

3. Ceoboonas koHeexyusl

3.1. YpaBHeHHs TEOPHH KOHBEKTHBHOI'O TEIIIOOOMEHA

MaremaTnueckoe OMNHMCAHME Ipollecca KOHBEKTUBHOTO TeruiooOMeHa: uddepeHianibHble
YpaBHEHMsI SHEPTUM, JIBUXKEHUS, HEPa3pbIBHOCTH, 0000IIeHHOE TudepeHnaTIbHOe ypaBHEHHE.
VenoBuss  OTHO3HAYHOCTH, ypaBHEHWE  Temioornadu. [IoHATHE  NOTPaHUYHOTO  CIIOS.
I'MapoavHaMUYECKUN M TEIUIOBOW IOTPAHUYHBIN CIIOH. be3pasmepHbIi BHJ MaTeMaTH4eCKOro
ONMCAaHNsS KOHBEKTHBHOIO TeruiooOMeHa. be3pazmepHble komIuiekchl: unciao PeliHonbaca, yucio
I'pacroda, uucno Penes, uncno Hyccenbra..

3.2. CBoOOIHAA KOHBEKIMS

Temnootrnaua mnpu CBOOOJHOM JIBIDKEHUHM KHAKOCTH OKOJIO Ten (MjacTuHa, Tpyoda),
HAXOJAIIUXCS B HEOTPAaHHYECHHOM 00BEME kuakocTH. CBOOOJHAS KOHBEKIHS B OTPAaHUYCHHOM
00BEMe (1enu, 3a30phl)..

4. Buiuyorcoennas Koneexyusl

4.1. KouBeKkTuBHAs TCILIOOTAAYa ITPU TCUCHUHN KUAKOCTU B prGax K KaHaJlax



TenmooOMeH mpu JABWKEHMM TEIUIOHOCUTENed B Tpybax u kaHamax. IlepBoe Hauano
TEPMOJIMHAMMKH ISl TeYeHHd B TpyOax. MecTHBIH M CpeaHMH KOX(P(QHUIMEHTH TEIIOOTAAYH.
TennooOMeH W CONPOTUBIICHUE MPHU JIAMUHAPHOM TEYCHHH B TpyOe. BS3KOCTHBIN M BA3KOCTHO-
rPaBUTAIMOHHBIA pexxuMbl. TypOylieHTHOe ABMXKeHHE B Tpybax. @opmynel MuxeeBa u Ileryxona.
Wurterpan Jlaitona. MaTeHcnpuKaniss KOHBEKTUBHOTO TEINIOOOMEHA NMPH TEYEHUHU TETUIOHOCUTEIS
B TpyOax M KaHajax.

4.2. BuemHss 3amauya KOHBEKTUBHOTO TEIDIOOOMEHA
TennooOMeH W CONMPOTUBJICHUE TPH JIAMUHAPHOM M TYpOYJIECHTHOM TOTPAHUYHOM CJIO€ Ha
ractuHe. TermnooOMeH Py BBIHYKJICHHOM BHEITHEM OOTCKAaHUU TPYOBI U ITydKa TPYO..

5. Tennoobmen npu d)a306blx npespawerusax

5.1. TeruiooOMeH pH KUIIEHUU

Mexanusm mnapooOpazoBanus. Kpusas kunenus. Ily3plppkoBoe M IUIEHOYHOE KHUIIEHUE.
Kputnueckuii panumyc mnyssippka. CKOpocTh pocTa my3blpbka. OTpBIBHOH AMaMeTp Iy3bIpbKa.
YacTtoTta oTpbIBa My3bIpbKoB. Pacuér xo3dduuunenta ternooraaun npu My3bIpbKOBOM KUIIEHUU B
6onbmoM 00bEMe. KpuTrueckue TeruioBbie Harpy3K Npy KATIEHUH. TeriooTiava mpy mi¢HOYHOM
kuneHnd. Kunenwe B TpyOax. Pexxum TeueHMs NapoXUIKOCTHOM cMmecu. I'maponmHamuka u
TEIUIOOOMEH IMpH KUIEHUH B TpyOax. Kpu3uchl TemnaooTaayu mepBoro U BTOporo poja. Pacuér
K03 pHLIMEHTOB 3amaca 10 Kpu3Hca.

5.2. TemnooOMeH npu KOHJEHCAIIMU TTapa

Buapl konpeHcanuu. TemmooOMeH IpH TUICHOYHOH KOHJCHCAIIMM HEMOJBH)KHOTO Tiapa.
Tepmudeckue COMpOTUBIICHUS MPY KOHJIEHCAIUHU Tapa. Termioo0MeH npu IIEHOYHOW KOHIEHCAUN
napa, JBIXKYIIerocs BHyTpu TpyO. TernnooOMeH npy MICHOYHOW KOHACHCAIIMH IBHKYILETOCs Tapa
Ha TOPU30HTAIBHBIX OJJMHOYHBIX TPYOax M IMydKax Tpyo..

6. Tennoobmen Uusiydiernuem

6.1. OcHOBHBIE TOHITHS U 3aKOHBI TEMJIOBOTO HU3ITyUCHUA

dusnueckas nIpupoaa TemIoBoro usnydenus. Knaccudukamnus notokoB usnydeHus. Gopmyna
ITomska. I/IHTGFpaJ'IBHI)IG " CIICKTPAJBHBIC XapPAaKTCPUCTUKH SHECPTHUU U3JITYUCHUA: IIOTOK, IIJIOTHOCTDH
IIOTOKa M MHTEHCUBHOCTb W3JIydeHHsA. V3ilydeHne pealbHbIX TeJ, HACalIbHBbIE Tela. 3aKOHbI
u3ydyeHus: aOcoJIIOTHO uepHoro Ttena. 3akoHbl JlamGepra, Kupxroda, noustue nuddysnoit
MIOBEPXHOCTHU U3JIYy4YEHHS U CEPOro TeNA..

6.2. TerooOMeH U3Ty4eHUEM MEXKIY TBEPbIMH TeJIaMH, pa3JeIEHHbIMU MPO3pavyHOi cpenoit

TennooOMeH U3IyuyeHHEM B 3aMKHYTOH CHCTEME CepbIX Tell, pa3elIeHHbIX TPO3payHoOi cpeaoi.
VYrnoBele k03(hPUIMEHTH U3Ty4YeHUs. TeriooOMeH H3ITydeHHEM MEXIy JIByMs Oe3rpaHUYHBbIMU
iacTUHaMu. TerooOMeH N3ydeHne My TeJI0OM U ero 000JI0UYKOM; SKpaHUPOBAaHUE U3ITyUECHHUSI.
WHTerpanbHble ypaBHEHHS W3TyYCHHUS.

6.3. Pacuert TeruiooOMeHa U31y4eHUEM B CUCTEME TeJl, 3all0JIHEHHON M3IIydaromien u
MOTJIOLIAKOIIEH CPeoit

OmnpezneneHue MOTIOIMIATENIFHOW CHOCOOHOCTH M CTEHNEHM 4YEepHOTHI cpelbl (IPOAYKTOB
cropanus). OddexTuBHas mHA Jyda. 3akoH byrepa. Pacuer TtemmooOMeHa wuzmydeHueM B
cucreMe '"ra3 B uyepHOH oOosouke". OOO0OIICHHBIE YIIOBbIE KOI(PPHUIMEHTH H3TyYCHHUS.
[IpuOmm>keHHBI pacyeT JYYHCTOTO TEIUIOOOMEHAa B 3aMKHYTOM CHCTEME TeJ, pa3/IelIeHHBIX
U3Iydarole u noryomaromeid cpenoi (cepoe npudbmkenue). Pacuér temooOMeHa B cucreme
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TUIIA «CEepBIi ra3 B cepoil 000I0uKe», «Hecephlil ra3 B Hecepor oOomoukey. [Tonarue o meTomax
pacuéra CJI0)KHOTO TEII00OMEHa.

7. Tennomaccoobmennvie annapamol

7.1. Tunsl TEI000MEHHBIX aIapaToB
Knaccugpukamuss ~ TemnmooOMEHHBIX — ammapatoB.  PekynepaTUBHbIE — TETNIOOOMEHHUKH.
PerenepatusHble Ter1000MeHHUKH. CMeCUTEIbHbBIE TEINIOOOMEHHUKH. .

7.2. lH>xeHepHBIe METO/IbI pacueTa TEIIOMacCoOOMeHa B SHEPIreTUYECKIX YCTAaHOBKAX

VYpaBHeHus TemoBoro OanaHca u teruionepenayu. CpegHenorapuMUUecKuil TeMIepaTypHbIi
Harop. [IpAMOTOK, IPOTUBOTOK, CIIOKHBIE CXEMBI ABUKEHUS TEITIOHOCUTENEH. KOHCTPYKTOPCKUN U
IIOBEPOYHBIN TEIUIOBBIC pacuersl PEKyINepaTuBHOTO TEII00OMEHHUKA. Meton
cpenHenorapu(pMuye-cKoro TEMIEpaTypHOIO Hamopa pacuera TEIIOOOMEHHBIX —allaparos.
OneHka MaKCHUMaJbHON TEMJIO-IPOM3BOJUTENBHOCTH TemaooOMeHHoro anmapara. CpaBHeHHE
IpPAMOTOKAa W INPOTUBOTOKA,  IPEAEIbHbIE  CilIy4aud.  [eIUIOrMApaBIMYECKUMU  pacyer
TEII00OMEHHHUKA. .

8. Ocnoevl maccoobmena

8.1. OcHOBHBIE IOHATHSA MAaCCOOOMEHA

Maccooomen.  KoHnentpanuss  KOMIOHEHTOB  cMmecd. ILIOTHOCTH  MOTOKa  MAacchl.
Konuentpanuonnas auddysus (maccel). Bekrop mimotHoctH noroka wmaccel. 3akoH Puka.
Koo duuument mupdy3nn. KoHAyKTHBHBIA MOTOK 3HEPTUU Hpu Hanmmyuu guddysun. Tepmo- u
Oaponuddysus..

8.2. Pacuer mporieccoB maccooomeHa

JuddepeHumanbaple  ypaBHEHUS COBMECTHBIX IPOLECCOB  Macco- M TEIUI0OOMEHa.
Jud¢y3noHHbI MOrpaHUYHBIA  cJIOM. AHAJIOTHMS MIPOLECCOB Macco- U TEMIooOMeHa.
Juddysznonnsie anamorm uucen Hyccenbta u Ilpanarns. CooTHOIIEHHS MaTepUANbHOTO U
SHEepreTHYecKoro Oananca st MexdasHoil rpanunbl. Ciydail mojaynpoHHUIIaeMod MexgazHON
rpanunbl. @opmyna Credana. CredaHoB moTok. Macco- M TEIIOOOMEH MNpH HCIApEeHUU B
nmapora3zoByro cpeny. AnuabaTHoe ucmapeHne. Macco- U TEIUI0O0OOMEH TpH KOHJICHCAIMU Tapa u3
apora3oBoi CMeCH..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Pacuer TeriooOMeHa U3Iy4eHHUEM B CUCTEME C M3JTyYaroIUM M MOTJIOMIAIOLINM Ia30M;
2. Pacyer Termonepenaun yepes MIOCKUE U HUINHIPUYECKHE CTEHKH;
3. Pacuer TermuiooTjauM Mpy KUIIEHUH Ha OBEPXHOCTHU. Pacuer Temioornaun npu
KOHJICHCAllUU 11apa;
4. Pacuer TerooTauu Npu CBOOOIHON KOHBEKIINY;
5. Pacuer HarpeBa/oxJiax/IeHUs TeJla KOHEYHBIX Pa3MEPOB;
6. Pacuer TeruiooT1auM pyu BBIHYKIEHHOW KOHBEKIIVH;
7. TennooOMeH U3Ty4eHUEM MEXy TBEPJbIMU TEIAMHU, Pa3AeICHHBIMU IPO3PAUHON CPEIOH;
8. Pacuer nmpoueccoB MaccooOMeHa.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
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3.5 Koncyabranumn

LN

No ok

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxneHre MaTepuaioB 1o Keiicam pasaena "[IpuHIUIBEL TeroMaccoomeHa"
OO6cyxaeHrne MaTepraioB 1o Kericam pazjaena "TemonpoBoIHOCTE"

OOcyxnenne wmarepuanoB 1o Kkeiicam pasgena "Temmoormaua mnpu  (a3oBBIX
MPEBPAIICHUSAX TEIJIOHOCUTENS"

OO6cyxneHre MaTepuaioB Mo Keiicam paznena "KoHBeKTUBHBIN TeriooOMeH"
OO6cyxaeHre MaTepraioB 1o kKeiicam pasjaena "Termmooomen u3ayueHueM"

OO6cyxeHre MaTepuaioB Mo keiicam pasaena "TemmomaccooOMeHHBIE anmapaThr”
OO6cyxaeHrne MaTepraioB 1o keiicam pasnaena "OcHOBbI MaccooOMeHa"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIEeTEeHIIU

3annaHupOBaHHBIEC PE3yabTaThl O0yUEHUs

Howmep paznena aucruruinHs (B

OreHoUHOE CpE€ACTBO

Konrl
0 JUCLUIUIMHE COOTBETCTBHUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1/2]3[4|5]6[7]8
3HaTh:
3aKOHBI NIEPEHOCA TETUIOTI MPH JIBMKCHAN | 1, T304 + TectupoBanne/CBo00HASE KOHBEKIUS
TEIJIOHOCUTENS
MEXaHU3MBI [IPOLIECCOB TEIIOOOMEHA IpU VJT-30mmca + TectupoBanue/TernooTnada npu Gpa3zoBbIX
(ha30BBIX TIEpPex01ax ’ nepexoJiax
OCHOBHBI€ ITOHSTHUS TEMJIOMacCOOOMEHa, VJT-30mmca + TectupoBanure/OCHOBHbIE TOHATUS
TEPMUHBI U ONIPEIETICHUS ) TENI0MaccoOOMEHa
IIPOLIECCHI TEIUIO- U MacCOOOMEHa B V/T-30rmce + Tecruposanue/IIponeccs maccoodMeHa
1apora3oBOM IOTOKE
Ymersb:
BBINOJIHATH TEIJIOIMIPABIMYECKUI pacueT VI-30mmca + PacuetHo-Tpaduueckas padbota/TennoBoii pacuer
TEIIOOOMEHHBIX aIIaparoB TETI00OMEHHOTO anmapara
paccYUTHIBATh MPOLECCHl KOHBEKTUBHOIO VJT-30mmca + KonTtponbHast pabota/3aiaun BbIHYKICHHOM
TEI1000MeHa KOHBEKIIMH
paccUMThIBATh TEMIIEpaTypHbIE MO B TectupoBanue/3aaun TEMIOMPOBOIHOCTH
2JIeMEHTaX KOHCTPYKIIMM TETIOBBIX N-3onk-4 +
YCTaHOBOK
paccuuThIBaTh TEIJIO0OMEH HU3JIyY€HUEM B TectupoBanue/TennooOMeH n3yueHUEM B
CUCTEME TEJl, 3aN0JHEHHBIX n3nydaroted u | U-3ork-4 + CHCTEME TeJI, 3aIOTHEHHOM JIy4enpo3payHoil 1

MOMJIOIIAOIIEN CPENOI

Jy4enorJIONIAoIIen cpenon
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. 3anauu remnonposogHocTy (TectupoBanue)
2. OcHoBHBIE TOHATHUS TertoMaccoooMena (TectupoBanue)
3. CBoboanas kouBekius (TectupoBanue)

Dopma peanuzaruu: [lucemennas padota
1. 3agauu BeIHY)IeHHOU KOoHBeKIIMM (KoHTposibHast paboTa)

6 cemecTp

DPopma peanmzanun: KomnerotepHoe 3aanue
1. ITporneccrr Maccoodmena (TectupoBanue)
2. TenmooOMeH H3ITy4EeHHEM B CHCTEME TeJI, 3alI0JTHEHHOM JTy4erpo3padyHoi U
aydenoriomatoneit cpenoit (TectupoBanue)
3. Terumootnaua npu ¢azoBeix nepexonaax (Tectuposanue)

dopma peanuzanuu: [TuceMenHas padbota
1. TenmoBoii pacueT TemiooOMenHoro anmnapara (PacuerHo-rpaduyeckas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHIIIMHE

Oxsamen (Cemecmp Nes)
Onenka omnpenensercs IO COBOKYIHOCTH pe€3yJIbTaTOB TEKYILErO KOHTPOJS YCIIEBAEMOCTH B
cooTtBeTcTBUU C [lonoxenunem o 0anbHO-peTHHIOBOM cucteme i ctynenToB HY «MOW»

Oxsamen (Cemecmp Neb)
OneHka ompenensercs MO COBOKYIMHOCTH pe3yJIbTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUM ¢ [lonoxeHneM o 6ambHO-peHTHHIOBO cucteme ais crynenToB HUY « MOy

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUA:

1. CononoB A. I1.,Cunernxos /[. B.,Beanuko B. U.- "Termmomaccooomen: B2 1. T. 1" T. 1,
M3patensctBo: "HUY MDH", Mocksa, 2021 - (484 c.)

https://e.lanbook.com/book/362531;

2. Cononos, A. II. Termomaccoo6men: [B 2 T.]. T. 2 : yueOHUK 17151 peaqu3aiiiii OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM BhIcIero oopazoanus o Hanpasienuro 13.03.01 "TemnosHeprerruka
u terwtotexHuka" / A. I1. Cononos, /1. B. Cunenxos ; o6m. pea. A. I1. Cononos ; Hau. uccnen. yH-t
"MD" (HUY"MDH") . — Mocksa : U3n-Bo MOU, 2023 . — 608 c. - Kuura-nobenurens KOHKypca
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pykonucell ydeOHUKOB 110 HampasieHusIM noarotroBku B MOU . - ISBN 978-5-7046-2808-8 .
http://elib.mpei.ru/elib/view.php?id=12661;

3. Conopos, A. I1I. TerutomaccoodmeH: [B 2-x 1.]. T. 1 : yueOHOE U3qaHUE TS pEaTA3AIAH
OCHOBHBIX 00pa30BaTeNIbHBIX MPOTPaMM BBICIIEr0 00pa3oBaHus 1o HanpasieHuto 13.03.01
"Ternosnepreruka u teriotexuuka" / A. I1. Cononos, /1. B. Cunenkos, B. 1. Benuuko ; o0, pes.
A. I1. Cononos ; Ham. uccnen. ya-t "MOU" (HUY"MDHN") . — Mocksa : U3a-Bo MOU, 2021 . —
484 c. - Knura-nobenurens KOHKYpca pyKonuceil yueOHOH, HayYHO-TEXHUUECKOW U CTIPaBOYHOMN
JIUTEPATYPHI 10 SHEpreTuKe, nocBsmeHHoro 90-neruto MOU u 100-neruto nanana 'ODJIPO . -
ISBN 978-5-7046-2460-8 .

http://elib.mpei.ru/elib/view.php?id=11904;

4. lIpetkoB, ®@. ®. 3a7a4HUK 110 TEIIIOMACCOOOMEHY : yueOHOE TOCOOHE sl BY30B 10
HarnpasieHuto 140100 "Temtosnepreruka" / @. . [Igetkos, P. B. Kepumos, B. 1. Benuuko . — 3-¢
u3M., crep . — M. : U3narensckuii njom MOU, 2010 . — 196 c. - ISBN 978-5-383-00468-5 .;

5. lIpetkoB, @. ®. TermmomMaccooOMeH : y4eOHHUK JIsl By30B 10 HampasiieHuro "TernosnepreTuka’ /
@. O. IIgetkoB, b. A. I'puropses . — M. : M3parensckuit nom MOU, 2011 . — 562 c. - ISBN 978-5-
383-00563-7 .

http://elib.mpei.ru/elib/view.php?id=4233.

5.2 JInueH3noHHOE U CBOOOHO pacHpoCTpaHsieMoe MPOrpaMMHOe oDecredeHune:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHas 6udmoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. TlopTana oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAJIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

7. Ba3za OTKPBITHIX JaHHBIX MPO()ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pasputus P® -
http://www.economy.gov.ru

9. ba3a oTkpbITHIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

10. DnekTpoHHasi oTKpbITasi 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HAaMMeHOBaHHUe
Y4eOHble ayiuTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NHTEPaKTHBHAs,
JUIsL IPOBEICHUS MyJIbTUMEAUITHAS KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIMOHHBIX 3aHATUN 1 CTyaAus MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP
TEKYIIETO KOHTPOJIA IIEPCOHAJIBHBIN
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K-417/7, CBeToBas
qepHa;I CTYI[I/I}I

CTYJ1, KOMIIBIOTEpHAs! CETh C BBIXOIOM B
WutepHer, MUKpO(OH, MyTbTUMETUIHHBIN
IPOEKTOP, IKPaH, 000PyAOBaHHUE
CIELUAJIM3UPOBAHHOE, KOMIIBIOTED
MepCOHAJIbHBIN

VY4eOHble aynuTopun
JUTSl IPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-417/1,
KomnbrorepHblit
kimacc UIJ10

CTOJI IIPENO/IaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
mKad 71 JOKYMEHTOB, KA 7151 OJI€KIbI, CTOJ
MUCbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJOM B

HNHTepHeT, 1ocka MapKepHasl epeIBHKHAS,

KOMITBIOTEP MEPCOHATIBHBIN, PUHTED,
KOHJIUITMOHED, CTEH]T HH(GOPMAITMOHHBIN

VY4eOHble aynuTopun
U1 IPOBEIEHUS
IIPOMEKYTOUHOU

aTTecTalluu

K-417/1,
KomnbrorepHblit
kimacc UIJ10

CTOJI MIPENOIaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
mKad 71 JOKYMEHTOB, KA 17151 OJI€KIbI, CTOJ
MUCbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJOM B

HHTepHeT, 1ocka MapKepHasl epeIBUKHAS,

KOMITBIOTEP MEPCOHATBHBIN, IPUHTED,
KOHJUITMOHED, CTEH]T HH(GOPMAITMOHHBIN

ITomemntenus miis
CaMOCTOSITEIILHOU
paboThI

HTB-201,
KomnbrorepHbIit
YUATAILHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIM,
BEIIAJIKA IS OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJO0M B HTEpHET, KOMITBIOTEP
MePCOHAJIBLHBIN, IPUHTEP, KOHAUIIUOHED

ITomemnienus miis
KOHCYJIbTUPOBAHMS

K-2000,
Kondepeni-3an

140101(0)

CTOJI, CTYJI, KOMIIBIOTEP [IEPCOHAIbHBIH,
KOH/IULIMOHED

ITomentenus miis
XpaHeHus: 000py10BaHuUs
1 y4eOHOTro UHBEHTaps

K-417 2a,
Ilomemnienue s
WHBEHTApS

CTEJUIaX MJI XPAaHCHUS UHBEHTAps, DKpaH,
YKa3Ka, apXUBHBIE JOKYMEHTBI, TUIIJIOMHBIC U
KypCOBbI€ pabOThI CTY/I€HTOB, KaHIIENIAPCKHM
MIPUHAJUIE)KHOCTH, CIOPTUBHBIN HHBEHTAPb,
X034 CTBEHHBIA HHBEHTAPh, 3alIaCHBIC
KOMIUIEKTYIOLIHUE /1711 000py10OBaHUS
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TennomaccoooMeH

IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 OcnoBnbie noHsATHS TermtomaccoooMeHa (TectupoBanme)
KM-2 3amgauu terutonpoBognoctu (TectupoBanue)

KM-3 CBob6oanas konBeknus (TectupoBanue)

KM-4 3anauu BeIHYX)AeHHON KOHBekInU (KoHTponbHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Hunexc KM- | KM- | KM- | KM-
Homep Paznen nucounanHbl KM: 1 2 3 4
paszena Henens 4 8 12 15
KM:
1 BBenenue B TeriomaccooOMeH
11 Crioco0bI mepeHoca TeTIOThI +
1.2 OcHoBHBIE OIpeeeHUs], TEPMUHOJIOTUS +
2 TennonpoBOAHOCTH
21 Martematruyeckoe onmucaHue mpoiecca +
' TETJIONPOBOIHOCTH
2.2 CranuronapHas TerIoIpOBOIHOCTh +
2.3 HecranumonapHas TenaonpoBoJHOCTb +
3 CBo0Oo1Hast KOHBEKIIHUS
3.1 YpaBHEHUS T€OPUU KOHBEKTUBHOTO TEIMJI00OMEHa +
3.2 CB00OOgHAS KOHBEKIIUS +
4 BrinyxeHHas KOHBEKITUS
41 KoHBekTHBHAS TEIIOOTIa4a MPU TCUSHUH JKUKOCTH B 4
' TpyOax u KaHamax
4.2 BHemnsas 3agaua KOHBEKTUBHOTO TEILIOOOMEHA +
Bec KM, %: | 20 25 25 30
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6 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-5 Temnoornaua npu a3oBeix nepexoaax (TectupoBanue)

KM-6 TemmooOMeH U31ydeHUEM B CUCTEME TeJI, 3aII0JIHCHHON JTy4erpo3pavyHoOi U JIy4eTOrIOMaomen
cpenoit (TectupoBanue)

KM-7 TemmoBoii pacuet TerooomMenHoro anmnapara (Pacuerno-rpaduueckas padora)

KM-8 Ilpomnecco maccoobmena (TectupoBanue)

Buj npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: > 6 ! 8
paszaena Henens 4 8 12 15
KM:
1 TermooOMeH npu Ppa30BEIX MPEBPALICHUAX
11 TennooOMeH TPy KUTICHUH +
1.2 TennooOMeH Ipy KOHICHCAIIMH TTapa +
2 TemnooOMeH n3IydeHHEM
2.1 OcHOBHBIE OHATHSA U 3aKOHBI TEIIOBOTO M3ITYUCHHS +
29 TemrooOMeH U3 Ty4IeHHEM MKy TBEPIbIMH TEIIAMH, +
' pa3JieNIeHHBIMH MIPO3PAYHON CPEoit
23 Pacuer TrermiooOMeHa U3TydeHUEM B CHCTEME Tell, +
' 3aII0JTHEHHOM M3JIYYarolled U MONIOMAIIEN Cpeaon
3 TenmomaccooOMEHHBIE anmapaThl
3.1 Tunel TEMI000MEHHBIX anmnapaToB +
39 WHxeHepHbIe METOIBI pacyeTa TeIioMaccooOMeHa B +
' DHEPreTHUECKUX YCTAaHOBKAX
4 OcHOBBI MaccooOMeHa
4.1 OCHOBHBIE TIOHSITHSI MACCOOOMEHa +
4.2 Pacuet nporieccoB MaccooomeHa +

Bec KM, %: | 25 25 25 25
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