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 oo6pa3oBare/ibHOl nporpammsl: LludgpoBusanus B TenjioBoii U BO300HOB/IsIeMOi JHepreTUKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

TEIIJIOMACCOOBMEH
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY BL.O21
TJIAHY:

4 cemecTp - 5;
5 cemecTp - 5;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

4 cemectp - 32 yaca;
Jlekuuu 5 cemectp - 32 yaca;
Bcero - 64 yaca

4 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 5 cemectp - 32 yaca;
Bcero - 64 yaca

4 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 5 cemecTp - 16 yacos;
Bcero - 32 yaca

4 cemecTp - 2 yaca;
KoncyabTanum 5 cemecTp - 2 yaca;
Bcero - 4 yaca

4 cemectp - 97,5 yaca;
CamocTrosiTesibHasi padoTa 5 cemecTp - 97,5 yaca;
Bcero - 195,0 yaca

B ToM unciae Ha KIT/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

HNnasi koHTaKkTHas padoTa NMPOBOJMUTCSI B PAMKAX YaCOB Ay IUTOPHbIX 3aHATHI
BKJIIOYAs:

TecTupoBanue

Konrpoabsnas pabora
Jlomamrnee 3aganne
JlabopaTopnasi pabora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH 4 cemectp - 0,5 yaca;
JK3aMeH 5 cemectp - 0,5 yaca;
Bcero - 1,0 yac

MockBa 2026



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Seoonasadt! Bnageneyu 3eoguHoB M.T.
[IpenomaBaTelib * Mol ¢ NaerTbnratop Rb20DDbI78-ZeodinovMG-1a0d262( M.T'. 3eonuHoB
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens L Gnaneren 01K0B B.0.
O6p330BaTeJ'ILHOI/I [IporpaMMabI * Mal WaeHTudrKaTop Rd91184b2-OchkovVF-1531e2ff B@ OLIKOB
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}0£uHH BBIITYCKAarOIICH (L Bnageney Wauknx FO.B.
kadeapoii * Mol ¢ Vaewnbwarop | R6Ca75bBe-ShatskIkNYV-T045712 10.B. lankux




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Ie1b OCBOEHHUs AMCHHUILIHHBI: Pacder TemmepaTypHOTrO 1mOJIS B TelaxX MPOU3BOJBLHON (OPMBL.

Omnpenenenue TEIIOBOTO COIPOTHBIICHUSI.
TennoBoil 1 KOHCTPYKTOPCKUH pacueT TeIUIO0OOMEHHBIX araparoB.
3agauyu AUCHMILINHBI
- Onenka sHeprodp(HeKTUBHOCTH BHIOPAHHBIX MaTE€pPHAJIOB;
- Pacuer TermioBbIX MOTEPh C YYETOM BCEX BHIOB TEINIOOOMEHA;
- OGecnieueHne peXUMOB pabOThI B TOKPU3UCHBIX 30HAX;
- BeiGop pexumMoB paboThI TETUIOOOMEHHBIX alapaToB.

®opmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIETEeHIMIi:

KOI{ U HAMMEHOBaHUE KO,H U HAUMEHOBaHMUE gaﬂﬂaHI/IPOBaHHble pe3y.]'leaTbl 06y‘leﬂl/lﬂ
KOMIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIIMU

OIIK-4 Cnocoben N J1-3onk-4 Jemonctpupyet 3HaTh:
JIEMOHCTPUPOBATh MMOHWMaHNE OCHOBHBIX - TennooOMeH u3iyveHuem;
MIPUMEHEHNE OCHOBHBIX 3aKOHOB TerIoMaccoodMena 1 | - Kiaccuuranus TeniooOMeHHbIX
CIoco0O0B MOYUYEHUS, MPUMEHSIET UX ISl PAaCUETOB armnaparoB. Y paBHCHHE TEILIOBOTO
npeoOpa3oBaHusl, JIEMEHTOB TEIUIOTeXHUYeCKUX | OATAHCA M YPAaBHCHHE TEIUIONCPEIadH..
TpPaHCIIOPTa U YCTaHOBOK U CHCTEM
HCIIOJIL30BaHHUSA TEIIOTEI B YMETb:
TEIUIOTEXHUYECKUX - [Ipumensats pynkuun beccens npu
YCTaHOBKAX M CHCTEMaX penreHnn AU GepeHInaTHFHOTO YPaBHESHUS

B [IWJIMHJIPUYECKUX KOOPAUHATAX;
- 'uppoanHaMuYecKrii U TETIOBOM
MOTPAHUYHBIE CIIOU;

- Pacuer uucen nonpobusi, onpenenenne
peXumMa TeUYEHHs.;

- Pemats nuddepennmanbubie ypaBHEHUS
AHAITMTUYECKU;

- Kputnueckue TOUKM KpUBON KUTICHHUSL.
KoadduimenT rennootaauun npu
JIOKPU3UCHOM U KPU3UCHOM KUTICHUU
JKUAKOCTH TEKYIel B Tpyoe;

- [IpumeHsTh BHYTpEHHHE PYHKITUN
nakera Mathcad st perenust cuctem
YPaBHEHUN;

- Y4yeT BHYTpEHHUX UCTOYHUKOB TEILJIOTHI;
- Tonmmua nuddy3snoHHOrO
norpaHuyHoro ciosi. CredaHoB MOTOK.
AnnabaTuyeckas TeMIeparypa..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
Hudposuzarus B TeriaoBoi u Bo3oOHOBIsIeMol sHepreTrke (Hanee — OIIOIT), HampaBieHrs MOATOTOBKU
13.03.01 TemmosHepreTuka # TEIUIOTEXHUKA, YPOBEHb OO0Opa3oBaHuWsA: BhICIIee OOpa3oBaHHE -
OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:
- 3HaTh KOMHBIOTCpHaH rpaMOTHOCTbD.




- ymets Mcnons3oBanne MS Exel.
- ymetb [IpuMenenne ocHoBHBIX (pyHKIMi makera Mathcad

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CraumoHapHas 24 4 4 4 4 - - - - - 12 - Ilposedenue uccnedosanuii: Pabora
TCIUIOMPOBOAHOCTD BBITIOJIHACTCSA 10O MHAWBUAYAaJIbHOMY 3a1aHUTO.
IUIOCKOH U Jlnst mpoBeneHus uccie 0BaHMsl IPUMEHSIETCS
LITHHIPUYECKON cienyronye MaTepuaist: JlabopatopHslie
CTCHKH paboThI Ha Kadenpe
11 HuddepeniuansHoe 24 4 4 4 - - - - - 12 - Iloozomogka pacuemupix 3adanuii: 3aianus
ypaBHEHHE OPHCHTHPOBAHBI Ha PEIICHNS MUHU3aa4 IO
TEIJIONPOBOTHOCTH. pazneny "CrauuoHapHas TEIUIONPOBOJHOCTD
3akoH Pypbe. 3aKoH IUIOCKOW ¥ IMIMHAPUYECKOMN CTEHKH'".
HorotoHa-Pruxmana. CryzeHThl HEOOXOIMMO TIOBTOPHTb
TEOPETUYECKUI MaTepHall, pa3o0parTh MPUMEpHI
peLICHUS aHAJIOTHYHBIX 3a/1a4. IPOBECTH
Pacye€ThI 10 BaApHUaHTY 3aaHus U CACIIaTh
BBIBOZIBL. B kauecTBe 3aJaHMs HCIOIBb3YIOTCS
CIIeIYIOIYE YIPAXHEHUS: PEIICHUE THIIOBBIX
3aj1a4 ¢ IoMoubio nakera Mathcad
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], cTp. 5-7
[3], cTp. 6-7
[4], cTp. 35-50
2 TemmeparypHoe nose 16 2 - 2 - - - - - 12 - Ilodzomogka domauinezo 3adanusn:
NP HAJIMYUH [ToAroToBKa JOMAIIHETO 3aJaHHs HATIPaBJIcHA
BHYTPEHHHX Ha OTPabOTKY YMEHUI peleHus
MCTOYHHMKOB TETIOTHI npogecCHOHANBHBIX 3a/1a4. JloMalHee 3aiaHue
2.1 ITnockas mmacTuHa. 16 2 - 2 - - - - - 12 - BBIJIAETCS CTYJIEHTAM 110 U3yYEHHOMY B paszelie

[ununapudeckoe Telo.

ITonbiit nunuHp.

"TemmepaTypHOe 1oJie Py HaJTHIUH
BHYTPEHHUX HCTOYHHKOB TEIUIOTHI' MaTepHaly.
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JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsbI
BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
IIPEACTABICHHBIM ITHCBMEHHBIM paboTam.
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"TemmepaTypHOe 1oJIe IPH HaJIIUI
BHYTPEHHUX UCTOYHUKOB TEILIOTHI"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], cTp. 65-73
[3], cTp. 8
[4], cp. 54-59
3 Wurencndukanuns 16 2 2 12 Iloozomogka domauinezo 3adanua:
TerI000MeHa [ToaroroBka KOMaIIHETO 3a1aHUS HAIIPaBICHA
3.1 YpaBHeHHUE 16 2 2 12 Ha OTPaOOTKY YMEHUH pelIeHus
TerIonepesady u npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIOOD KO3 dHLIEeHTa BBIJAETCS CTYACHTAM I10 U3y4CHHOMY B pa3Jielie
TEMJIO0TAAYH. "MHTeHcuduKanus TemioooMeHa" MaTepHray.
Opebpenne TIoCcKon J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
MIOBEPXHOCTH. W3Y4YUTh JIUTEPATYpPy U pa3odparh NpHUMEpHI
Opebpenue BBITTOJIHEHHS TTOTOOHBIX 3agaHui. [IpoBepka
LMTHHIPUYECKON JIOMAIITHEro 3aJIaHus! IPOBOJIUTCS MO
MIOBEPXHOCTH. NPE/ICTaBJICHHBIM TUCBMEHHBIM padoTaMm.
Oynkuuu beccens. Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"UnTeHcudukanus TemioodMeHa"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:
[3], cTp. 8
[4], ctp. 59-70
4 TemmneparypHoe nose 42.2 12 12 14.2 CamocmoamensHoe usyuenue
MPU HECTAI[MOHAPHOM meopemuuecko20 mamepuana: zyuenue
TEIJIOBOM PEXUME JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
4.1 Merton pazaeneHus 42.2 12 12 14.2 "TeMmepaTypHoe IoJie TIPH HeCTAITMOHAPHOM

TMEPEMEHHBIX U YHCJIa

TEIJIOBOM pekume"




noxoous.
HecranuonapHsrii
TEIUIOBOM PEXKHUM JIJIS
OIHOMEPHOH IIIOCKOU
IUIACTHHEI.
Hecranumonapuslit
TEIJIOBOM PEXUM IS
0OECKOHEYHO UIMHHOTO
UIAHpA.
TemneparypHoe mose B
TCJIC KOHCUYHBIX
pasMepos.

IIposedenue yxcnepumenma: Pabora
BBINOJTHACTCS [0 WHAUBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
cienytomiee obopynosanue: JlabopaTopras
pabota Ha Kadenpe

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "TemneparypHoe Hoje mpu
HECTaIlMOHAPHOM TEIIOBOM pekuMe'.
CryneHTbl HeOOXOAMMO MMOBTOPUTH
TEOPETHYCCKHI MaTepHa, pa3oopaTh MPUMEPHI
pemeHI/m AHAJIOI'NMYHbBIX 3a1a4. HpOBeCTI/I
pacqubl 110 BapI/IaHTy 3aJaHUS U COCJIaTh
BBIBOJIbI. B KauecTBe 3aaHuUs HCIOJIb3YIOTCS
CIIEIYIONIHE YIPAKHCHUS: PEIICHAEC TUITOBOM
3a/1a4M ¢ IMOMOIIBIO nmakera Mathcad
H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[2], cTp. 101-106
[3], cTp. 23-26
[4], cTp. 91-114

TemmooOmen
H3JTy4YCHUEM

45.8

12

12

13.8

5.1

3aKOHBI U3ITy4EHUSI.
TennooOmen B
IIPO3payHOi Cpele.
YrnoBeie
KO3 PHUITUEHTHI.
TemnooOMeH B
HOTJIOIIAIOIIEN U
H3ITyYaromIei cpenax.

45.8

12

12

13.8

Iloozomoska domauine2o 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjiee
"TermooOMeH u3nyyeHrueM" MaTepuaty.
JIOTIONIHUTENBHO CTYIEHTY HEOOX0ANMO
M3Y4YHUTh JIUTEPATYPY U pa3odpaTh MpUMEpsI
BBITIOJHEHHS IOA00HBIX 3a1aHuil. [IpoBepka
JIOMAIITHEro 3a[aHusl IPOBOJIUTCSI 1O
MPECTaBICHHBIM TUCBMEHHBIM pa0oTaM.
IIposedenue yxcnepumenma: Pabora
BBIITOJIHACTCA 110 I/IHHI/IBI/IIIyaJ'[BHOMy 3aJaHUIO.
Jl1st mpoBeieHus UCCleI0BaHUS IPUMEHSETCS
caenytomiee obopynoBanue: JlaboparopHas
pabora Ha Kadenpe

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OpI/IeHTI/IpOBaHI:-I Ha pemeHmI MHUHH3a4a4 110
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pasaeny "TemmooOMeH u3nydeHuem".
CryneHThl HeOOXOAMMO MOBTOPUTH
TEOPETHYCCKUIA MaTepHa, pa3oopaTh MPUMEPHI
PpeLICHUs aHATIOTMYHBIX 33/1a4. IPOBECTH
pacyeTsl 10 BapUaHTY 3aJaHusl U CIeNIaTh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIIEIYOIIHE YIPAXKHEHHUS: PEIICHUE THITOBOM
3a/1a4M ¢ IMOMOIILI0 nmakera Mathcad
Hzyuenue mamepuanos iumepamypHslx
UCHMOYHUKOB:

[3], ctp. 123-125
[4], cTp. 428-437

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 0.5 64.0 335
Hroro 3a cemecTp 180.0 32 16 32 0.5 97.5
6 KoHBeKTHBHBIH 24 4 4 4 - 12 - Iloozomogka domauinez2o 3adanun:
TETII000MEH [ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
6.1 JuddepernnansHere 24 4 4 4 - 12 - Ha OTPaOOTKY YMEHUH pelIeHus
ypaBHenust (1Y) npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
KOHBEKTHBHOTO BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
TEIUI000MEHA. "KoHBEKTHBHBIH TemI000MeH" MaTepHaiy.
IM'unponuHamuueckuii u J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
TEIUIOBOH U3Y4YUTH JIUTEPATYpy U pa3o0paTe IpUMEpHI

HOI'paHI/I‘IHI)Ie CJIOH.
CBoOomHas u
BI)IHy)KI[eHHaSI
KOHBECKIIUA.

BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIHHOTO MaTepralia o pasaery
"KoHBEeKTHBHBIN TeII000MeH"

IIposedenue Ikcnepumenma: Pabota
BEITOJTHACTCS 110 MHAWBUAYAIEHOMY 3aJIaHHIO.
J1st mpoBeieHus uccie oBaHus IPUMEHSIETCS
cienytomiee obopynoBanue: JlaboparopHas
pabora Ha Kadenpe

Iloozomoexa pacuemusix 3adanuii: 3anaHus
OPHUEHTUPOBAHBI HA PEIICHUS MUHHU32/1a4 TI0
paszneny "KoHBeKTHBHBIN TeriooOMeH".
CryneHThl He0OXOAMMO MTOBTOPHUTH
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TEOpEeTHYECKUH MaTepHal, pa3o0paTb NPHUMEpEI
peLICHUs aHaJIOTHYHBIX 33J1a4. POBECTH
pacdeTsl 110 BapHaHTy 331aHusl U CIeJaTh
BBIBOJIBI. B KauecTBe 3aJaHNS HCIIONIB3YIOTCS
CIIEAYIONINE YIPAKHEHNUS: PEIICHUE THIIOBOH
3ama4u ¢ momouipko makera Mathcad
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 59-63
[2], cTp. 248-255
[3], cTp. 34-36
[4], cTp. 126-148

7 KoHBeKTHBHEBIN 32 12
TEII000MEH Ipu
BBIHY)K/ICHHOM TCUCHUH
JKHJIKOCTH B Tpy0ax
7.1 Bsi3kocTHBIN 1 32 12

BSI3KOCTHO-
rpaBUTAIIMOHHBIN
PEKHUMBIL. Y 4acTOK
CTaOMIM3UPOBAHHOTO
TenaooOMeHa.
CnocoObl MMOBBIIIEHUS
ko3 dunrenra
TEIIOOTAAaYH.

Iloozomogka domauinezo 3adanua:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl pelIeH s
npodeccrnoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"KOHBEKTHBHEIH TETIIOOOMEH TP
BEIHY)KJICHHOM TE€YCHUH XUAKOCTH B TpyOax"
MaTepHuainy. J[omoMHUTEeTbHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pazo0pars
IIPUMEPHI BBITIOIHEHUS TOT00HBIX 3aJaHUH.
[IpoBepka goMaIHero 3aJaHus MPOBOIUTCS IO
IIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KOHBEKTHBHEIH TETIIOOOMEH IPH
BEIHY)KJICHHOM TE€YCHUH XUAKOCTH B TpyOax"
Ilposedenue Ixcnepumenma: Padora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JIis mpoBeIeHHsI UCCIICIOBAHMS IPUMEHSICTCS
cienyroniee obopynosanue: Jlaboparopnas
pabora Ha Kadenpe

Iloozomoexa pacuemmnpix 3a0anuii: 3a7aHus
OpMEHTHPOBAHBI HAa PEIICHNS MHUHN3aa4 110
pasneny "KoHBEKTHBHBIN TETIIOOOMEH MPU
BBIHY)KJICHHOM TEUEHUH KUJIKOCTH B TpyOax".
CryneHThl He00XOANMO MTOBTOPHUTH




TEOPETHYCCKHIA MaTepua, pa3oopaTh MPUMEPHI
pEIICHNS aHAIOTUYHBIX 3a]1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aJIaHHsI U CIICIATh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIIEIYOIIHE YIPAXKHEHHUS: PEIICHUE THITOBOM
3a/1a4M ¢ IMOMOIILI0 nmakera Mathcad
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[3], cTp. 63-67
[4], cTp. 239-251

8 MaccooOMeH 20 4 12 Iloozomoska domawnezo 3adanus:
8.1 3akoH Duka. 20 4 12 [ToaroroBka qOMaITHETO 3aJaHUs HAIIpaBJICHA
Juddy3nonnsiit Ha OTPabOTKY YMEHUIl peleH s

IIOTPaHUYHBIN CIIOH.

Amnarnorus PeliHonnca.

CredaHOB TOTOK.
Annabatnueckas
TeMIepaTypa.

npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"MaccooOomeH" marepuaiy. JIOMOTHUTEIBEHO
CTYICHTY HEOOXOIUMO U3YyUUTh JUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHHS IOJOOHBIX
3amanuil. [IpoBepka qOMaIIHEro 3a1aHus
MIPOBOIUTCSA O TPEACTABICHHBIM IICEMEHHBIM
paboTtam.

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"Maccoobmen"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HAa PCIICHUSA MUHU3a1a4 110
pasgeny "Maccooomer". CTyIeHTHI
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUL
aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI TI0
BapHaHTY 3a/IaHUS U CAETaTh BEIBOABL. B
Ka4eCTBE 3a/IaHUS HCIIOJB3YIOTCS CIICAYIONINE
YIPaKHEHUS: peLIeHUe TUIIOBOM 3a1au ¢
nomortieio makera Mathcad

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[3], ctp. 102-103
[4], ctp. 374-398
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9 TenmoodMeH npu 32 12 Ilposedenue 3xcnepumenma: Pabora
(a3oBbIX BBITIOJTHSETCS 10 MHANBUIYyaIbHOMY 33/1aHHIO.
NpeBpaAIICHHUIX J1yist IpoBeieHNs HCCIIeI0BaHMsI IPUMEHSIETCS
9.1 [Ty3bIppKOBOE 1 18 6 crenyromiee obopynosanue: Jlaboparopraas
TUIEHOYHOE KUIICHHUE. pabota Ha Kadenpe
Kpusuce! kunenus. Ilodzomoexa domawnezo 3adanus:
Koaddumunent 3amaca IMoaroToBka goMalIHeTo 3aaHHs HaNpaBJIcHA
JI0 Kpu3uca. Ha OTPabOTKY YMEHUH pelIeHus
9.2 TemnooTnaga mpu 14 6 npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
KOHJICHCALIUH. BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
Onpenenenue "TernooOMeH npu (Ha30BbIX MpeBpaliCHUsIX"
KO3 puIreHTa Marepuany. JlomoJHUTENBHO CTYACHTY
TEIJIOOTAAYH uepe3 HE0OX0IMMO M3YYHUTh JINTEPATyPy U pazo0paTh
Oe3pa3MepHbIe MPUMEPHI BHIMOTHEHUsI OJJOOHBIX 3aaHHM.
KOMILIEKCHI. [TpoBepka goMalIHEro 3aAaHus MPOBOAUTCS 110
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia Mo pa3zieity
"TemmooOMeH mpu (Ha30BBIX MPEBpaAIICHUIX"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazneny "TennooomeH rpu Ga3oBbIX
npeBpameHuax". CTyAeHTs HE00X0IUMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pa3obparh NpUMephI PElIeHHsT aHATOTHYHBIX
3aj1a4. IPOBECTU pacyeThl 110 BAPHAHTY 3aTaHUs
U cIenaTh BHIBOABL. B KauecTBe 3amaHus
UCTIONB3YIOTCS CIIETYIONINE YIPaKHEHUS:
pelIeHHE THITOBOH 3371a4H C ITOMOIIBIO MTaKeTa
Mathcad
H3yuenue mamepuanog 1umepamyprbix
UCOYHUKOG:
[1], cTp. 169-174
[3], cTp. 80-81, 93-95
[4], cTp. 301-327
10 TermooOMeHHbIE 36 16 Iodzomosexa domawnezo 3adanusn:
arnmaparsl [MoaroroBka JoMaIlHero 3a/1aHus HAIIpaBiIeHa
10.1 Knaccudukanys 36 16 Ha OTPabOTKY YMEHUIl peleHus
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TEIMI00OMEHHBIX HpO(i)eCCI/IOHaJ'II)HLIX 3aJay. ﬂOMaIHHee 3aJaHuc

anmapaTroB. Y paBHEHHE BBIIa€TCA CTYICHTaM 10 U3YYEHHOMY B pasjene
TEIUIOBOTO OanaHca u "Termoo00MeHHbIe anmnapaThl’ MaTepUaIy.
ypaBHEHHE JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
TeTIonepeIadn. U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
Temnnosoil u BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
THAPOIMHAMHIECCKUH JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
pacuetsl. Meron NTU. MIPECTaBICHHBIM MTUCHBMEHHBIM padoTaM.

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"TemnoobMeHHbIe anmapaTs!”
IIposedenue skcnepumenma: Pabora
BBIMOJTHACTCS 110 MHANBUAYAILHOMY 3aIaHHIO.
JIiis mpoBeieH st UCCIICAOBAHMS IPUMEHSICTCS
cienytromiee obopynoBanue: JlabopaTopras
pabota Ha Kadenpe
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpUEHTHUPOBAHBI Ha PEIICHNS MIUHU3a1a4 110
pa3zgeny "TermooOMeHHBIE anmapaTs”.
CryneHTHl HeOOXOANMO MTOBTOPUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
peIIeHNs AHAIOTHYHBIX 3a/1a4. IPOBECTH
pacyeTsl Mo BapHaHTy 3a/IaHUs U C/IeNaTh
BBIBOJIBI. B KadecTBe 3ajaHUS HCTIONB3YHOTCS
CIIeIYIONINE YIPAXKHEHUS: pelIeHHe TUITOBOM
3aJ1a4M ¢ IMOMOIIBIO nakera Mathcad
H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[3], ctp. 145-147

[4], cTtp. 512-537

Ok3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 - 2 - - 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5

HUTOro 360.0 - 64 32 64 4 - 1.0 195.0

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
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muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmayuonapnas menionposooOHOCHb NIOCKOU U YUTUHOPUYECKOU CIEHKU

1.1. InddepennmansHoe ypaBHEHHUE TEIJIONMPOBOAHOCTU. 3akoH Dyphe. 3akoH HeloToHa-
Puxwmana.

BreiBon nuddepenuunansaoro ypaBHeHus (Y) TemionpoBOAHOCTH HAa OCHOBaHHH YpaBHEHUS
TEIUIOBOTO OanaHca. Y cinoBus ogHo3HauHOCTH. Bun JIY TemnonpoBoaHOCTH B AEKAPTOBOM cuCTeMe
KOOPJIMHAT U B LIWJIMHAPUYECKON cucteMe KoopauHat. Yactasle ciaydan /Y TemionpoBoIHOCTH. .

2. Temnepamyproe noje npu HAIUYUYU 8HYMPEHHUX UCTOUHUKO8 MEN0mbl

2.1. Inockas nnactuna. [Hununapuyeckoe tesno. [lonbiid nunuHap.

VYpaBHenue termioBoro 6amanca. CBs3b MEXKAY MOBEPXHOCTHOHN TUIOTHOCTBIO TEIJIOBOTO MOTOKA
¥ MOIIHOCTBIO BHYTPEHHUX HMCTOYHHUKOB TEIUIOTHI. [IpUMEHEHHE IPaHWYHBIX YCIOBHMA MEPBOTO H
TpeThero poaa.. TemmepaTypHoe ImoJie B IMOJIOM UIMHAPE B CIIy4ae cOpoca TEIUIOTH C BHYTpEHHEH
MMOBEPXHOCTH IIWJIMHAPA, C BHEITHEH TOBEPXHOCTH IIMJIMHAPA U ¢ 00E€HX TTOBEPXHOCTEH ITUIMHJIPA. .

3. Unmencuduxayus menioobmena

3.1. YpaBHeHue Temonepesauu 1 Bbioop ko3dduuuenta temoornaun. OpedpeHue miockon
noBepxHocTu. OpeOpeHne nUInHIpUYecKor moBepxHocTH. OyHKun beccerns.

Crioco6bl  moBbIIIeHUs  TeriooOMeHa. OrpaHUuYeHUs, CBs3aHHblE C KoO3((UIHMEHTaMU
TeIooTAa4Yu. TeMreparypHoe 1oje OECKOHEYHO JUIMHHOIO CTEPXKHS U CTEpXKHS OTrpaHUYEHHOU
JUInHBL.  TermyoBoM MOTOK, CHMMaeMbli C IOBEpXHOCTH pebpa.. TemmeparypHoe moine
IIJIMHApUYecKoro pedpa. 3amena GyHkuuii beccerns B mpakTH4ecKux pacuerax..

4. TeMnepamvaoe nojie npu HeCcmayuOHApHOM menjio60M petcume

4.1. Meron pa3nenenus NepeMEHHBIX U uyncia noaoous. HectanmonapHslil TEMIOBOM pexxuM
JUIs. OTHOMEPHOH MJI0CKOM MutacTUHbBI. HecTanmoHapHbIi TeroBol pexuM 11l 06CKOHEUHO
JUIMHHOTO IWIMHApa. TemnepaTrypHoe 1moJie B Tejle KOHEYHBIX Pa3MepOB.

Pemenne JIY TemnonpoBOAHOCTH METOJOM pas3felieHus MnepeMeHHBIX (meron Pypbe).
HeperynspHspiil, perynaspHblii M cTauMoOHAapHBIA pexumbl. Yucna nomodbuss buo um Dypee,
Oe3pa3MepHble KOOpAMHATBl U Oe3pa3mepHas Temmneparypa. 3agada lItypma-JInyBumis..
Hampasnsromue touku. [Ipoduin Temneparyp B Tenax MpPOCTONM T'€OMETPUYECKON (OPMBI.
Teopema o0 mnepeMHOXeHUM peuieHU.. PerymsapHenii pexum. IlepBas U BrOpas TeopeMbl
KongparteeBa. IlpusHakm perymsgpHoro pexuma. UYucnennsle Meroasl pemenus Y
TEIJIONPOBOJHOCTH..

5. Tennoobmen uznyyenuem

5.1. 3akonb! u3nydeHus. TennooOMeH B mpo3pavHoil cpene. YrinoBbie KO3 UIHMEHTHI.
TennooOMeH B TOTJIONIAOIICH W M3TyJaroniel cpeax.

Juarepmudeckas cpena. AdcomotHo uepHoe Teno (AUT), abcomoTHO Genoe Teso, cepoe Teo.
3axonbl u3nydenust ans AYT, ceporo u peanbHoro tena. Kimaccudukanus MoTOKOB H3JIy4EHUS.
Pesynprupyromuit 1 3¢p¢GeKTUBHBIA MOTOKM B TeJdaxX KOHEYHBIX pPa3MepoB. Bujabl yrioBbIx
kod(ddurmentoB.. TermmooOMen B mydenoriomaroniein cpene. OddekTuBHAsS IHMHA JIyda.
W3nydarenbHas M MOTJIOMIATENbHAS CIIOCOOHOCTh cpefbl. [IpuMeHeHne HoMorpamm JUis pacdera
pe3yABTHPYIONIHNX TOTOKOB. Koaddumument Termoornaun nznydeHueM.. Onrudeckas TUPOMETPHSL.
MexayHapoaHast TeMIlepaTypHast IKana..
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6. Konsexmuenwviy menioobmen

6.1. Iuddepennumansasie ypapHeHus (1Y) KOHBEKTUBHOTO TEILIOOOMEHA.
['unpoauHaAMIYeCKHiA U TETUIOBOM MOorpaHuydHbie ¢iiou. CBOOOHAS M BRIHYKICHHAS] KOHBEKITHS.

Y osHepruu, IBWKEHHUS W HEPa3pbIBHOCTU. UMcia W Kputepuu MoaoOus. JlamMuHapHBIA H
TypOyJIEHTHBIN PEeXUMBI IPU 0O0TEKaHUHU IJIOCKOH mmacTuHbl. Bsaskuit moacnoii. Marterpan Jlaiiona.
Ananorust  Peiinonpnaca.. Koaddumument Ttemmoormaun npu  OOTEKaHMHM — HJIMHIPUYECKOM
MOBEPXHOCTH U ITy4Ka TpyO.. TernmooOMeH mpu 0KOJI03BYKOBBIX CKOPOCTSIX MIOTOKOB.

7. KoneexmugHolil meniooOMeH npu 8blHYHCOCHHOM MeYeHUU HCUOKOCU 8 mpyobax

7.1. BA3KOCTHBIN M BA3KOCTHO-TPABUTALIMOHHBIA PEKUMBI. Y 4aCTOK CTAOUIM3UPOBAHHOTO
terroooMeHa. CriocoObI MOBBIICHHUS KOAD(UIIMEHTA TeIUIO0TIa4uH.

Cpennanii K03()PUIMEHT TEIUIOOTAAYM TIO0 CEYCHHIO TPYOBl W MO IuHE TpyObl. DOpMyIibI
MuxeeBa u IleryxoBa s TypOysiaeHTHOTO pekuma TedeHus. CMemaHHbIi peXuM, KodhOUIIMEHT
MEPEeMEKAEMOCTH. DKBUBAICHTHBIN auameTp.TeruiooTnada mpu TEYCHUH KHUJIKOCTH B TpyoOax
HEKPYTJIOrO CEUYEHHs, B U30THYTHIX U IEPOXOBATHIX TPyOax..

8. Maccoobmen

8.1. 3akon ®uka. [(uddy3ronHsIil morpaHuuHblii cioi. Ananorus Peitnonbaca. Ctedanos
MOTOK. AabaTudeckasi TeMIieparypa.

bunapnas cmech. MaccoBas koHueHTpaius cmecH. [lnotHocTs M dy3noHHOrO MOTOKA MacChl
W IUIOTHOCTh TOJIHOTO ToToKa Maccel. Koaddunment muddy3un. UYmcno Jlsrowmca.
HuddepenunansHoe ypaBHeHue wmaccooOmena. Jluddysnonnsie uucina noaodbus. CKOPOCTbH
crepanoBa moroka. Cesa3b K03()PUIMEHTOB TEIIIOOTJAYM  MACCOOTIAUH. .

9. Tennoobmen npu d)a306blx npespauieruAx

9.1. [ly3sippkoBoe U mueHoyHoe kunenue. Kpusuce! kunenus. Koagounuenr 3anaca 1o
KpHU3Huca.

Venosuss kunenus. [lapoBoil my3slpék. KpuTnueckuii paguyc M OTPBIBHOM JHaMeTp.
CmauuBaronasi 1 He cMauuBaromas >kuakoctd. Yucno Skoba. Teopus JlaGyniosa.. Kunenue B
OTKpBITOM 00BbeMe U B TpyOax. JIByx(a3Hbli IOTOK..

9.2. Tenmootnava npu koHaeHcauu. OnpeneneHne kodhGuilMeHTa TemI00TAaYd Yepe3
Oe3pa3MepHbIe KOMITJIEKCHI.

KamnenpHas u miueHouHas KOHAEHcaAIUs. YTroll cMaunBaeMocTH. KuynceHoBckuit cnoii. Teopus
Hyccenpra. KoadduuuenT termnoornaun 1uig BEpTUKAIBHON MOBEPXHOCTU U AJIS1 LIMIUHAPUIECKON
MOBEPXHOCTH..

10. Tennoobmennvie annapamol

10.1. Knaccudukanus TemIo00MeHHBIX alapaToB. Y paBHEHHUE TEIUIOBOTO OanaHca 1
ypaBHEHUE Tertonepenayu. TennoBol u rupoauHamuyeckuil pacuetsl. Metoa NTU.

Knaccudukanus TemmooOMEHHBIX —almaparoB MO TMPUHIUNY JACWCTBUS, Ha3HAYCHHIO,
ycTpocTBY. KOHCTpYKTOPCKMII ¥  MOBEpOUYHbId  pacyeTbl. OAHO30HHBIE W  MHOTO30HHBIE
Ter1000MeHHbIe anmnapatel. [IpsMOTOYHAs W MPOTUBOTOYHAS CXEMBI JIBHXKEHUS TEIUIOHOCHTENCH.
Cpenuuii norapudMUYECKHi TeMIepaTypHbId Harop. [ uapoguHaMuyeckoe conpoTuBieHne. Yucmo
€JIMHHUI] TIEPEHOCA. .
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Cpenuuii k03P PUITUEHT TEMIOO0TAAYN 110 CEUCHHIO TPYOBI U 110 JTHHE TPYOBbl. DOpMYyIIBI
MuxeeBa u [leryxoBa uist TypOYJIEHTHOTO PEeXKHMA TCUCHHS.;
2. CriocoOblI noBbIIIeHus TemooomMeHa. OrpaHnnyeHus, CBsi3aHHbIe ¢ K03 uimenTamMu
Te00TAa4YH. TeMeparypHoe nosie 6€CKOHEUHO JUIMHHOTO CTEPIKHS U CTEPIKHS
OTPaHWYEHHOU JTMHBI. TeraoBOM MOTOK, CHUMaeMbIH C TIOBEPXHOCTH pedpa.;
3. Yucna nompo6ust buo u ®ypoe, 6e3pa3mMepHbIe KOOPAUHATHI U Oe3pa3MepHas TeMIeparypa.
3agayva [lItypma-JInyBuiia. HectanmoHapHbli TEIJIOBOW PEXKUM JIJI1 OJJHOMEPHOM TIITIOCKOM
TUIaCTHHBI. HecTamoHapHbIil TEIIOBON PEeXHUM il 0€CKOHEYHO JITMHHOTO HUIMHIPA. ;
4. Teopema 0 mepeMHOKEHUM pelieHui. Perynspusiil pexxum. [lepBast u BTopasi TeopeMbl
Konnparsesa.;
5. Yucnennsie MeTonbl pemenus /Y TermnonpoBoanoctu. [Ipumenenue GhyHKImii makera
Mathcad: odesolve u pdesolve. cnons30Banue nporpamm nakera Ansys.;
6. 3akoHbI H3Ty4deHUs. Term1oo0MeH B Ipo3pavHoi cpere.;
7. YrnoBsie k03¢ punneHTs!.;
8. TermooOMeH B MOTIOMIAIONICH U U3TydarolIeil cpeaax.;
9. Kurienue B Tpy6ax. /[Byxda3Hbiii MOTOK.;
10. CranmonapHast TeIIONPOBOAHOCTh TUNIOCKOM U IUIMHAPHYECKON CTEHKHU;
11. bunapuas cmech. MaccoBasi KOHIIEHTpaIus cMecu. [LToTHOCTh Aud G y3nOHHOTO TIOTOKA
MAacchl ¥ TUNIOTHOCTh OJHOTO MoToKa Macchl. Koaddunuent nuddysuu. Yucno Jlpronca.;
12. Iuddysznonnsie yncna nogodus. Ckopocts credpanona moroka. Cesa3p k03 PunneHToB
TEIIO0TIaYl U MacCOOTAAYH. ;
13. Ily3bIpbKOBOE U TUIEHOUHOE KuneHue. Kpusucel kunenus. ;
14. TennmooTaaya npu KoHaeHcanuu. OnpeaeneHue kodduiMenTa TemIo0TAaun Yepes3
Oe3pa3MepHbIE KOMIUJIEKCHI.;
15. Ontuueckas nupoMeTpus. MexayHapoiHas TeMIepaTypHas IIKana.;
16. Knaccudukanus TemnooOMeHHBIX anmapaToB M0 NIPUHIHITY eHCTBHS, HA3HAUYCHHIO,
ycrpoiicTBy. KOHCTpyKTOpCKHI M TOBEPOUHBIN pacueTsl. [IpsaMoTounas u mpoTUBOTOYHAS
CXEMBI JIBIKECHUSI TeTuioHocuTeNel. CpeqHuit JorapuMUYECKU TeMIIepaTypHbBINA HAIIOP.
I'mapoauHamMuyeckoe conpoTuBiIeHue. Yuceno equHuL epeHoca. ;
17. OnHO30HHBIE 1 MHOTO30HHBIE TEII0OOOMEHHBIE annapatsl. ['uipoaunammuaeckoe
conporusiieHue. Yucno enunun nnepenoca, merog NTU.;
18. TernmoobmeH npu cBoOO1HOM KoHBeKIMH. Yuncio Penes.;
19. TemneparypHoe 1oJje Npu HATMYUU BHYTPEHHUX UCTOYHUKOB TerioTel. opmyna
[ITyxoBa;
20. CMenaHHbIM pexuM, KOdPPHUIMEHT epeMexaeMoCTH. DKBUBAIECHTHBIN
nuametp.Temnooradya npu TEYEHUH KUAKOCTU B TpyOax HEKPYIJIOTO CEUEHUs!, B U30THYTHIX
U IIEpOXOBAThIX TpyOax.;
21. Yucna u xputepuu nogo0ust. JlaMuHapHbIi U TypOyJIe€HTHBIA PEKUMBI IPU 00TEKaHUU
MJIOCKOM IJIACTHHBL..

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenue TEIIONPOBOTHOCTH TETUION3OISIIMOHHBIX MAaTEPHUAIIOB METOAaMH TUIOCKOTO
U HWIMHAPUYECKOTO CIIOSL.;
2. OnpeneneHue TEIIOBbIX CBOMCTB MAaTEPUAIIOB METOJIOM PETYIISIPHOTO PEKUMA. ;
3. Onpenenenrie UHTETPalbHOM CTETIEHH YEPHOTHI TBEPABIX TEIL.;
4. OnpeneneHue yrioBoro Ko3GGHUIMeHTa U3TyIeHUSsI METOJ0M CBETOBOT'O MOJICITMPOBAHMSI.
5. UccnenoBanue TEMIOOTAAUM MIPU KUTIEHUH BOJIbI B YCJIOBUSIX ITy3BIPHKOBOTO PEKUMA. ;
6. TerooTaa4a MIACTUHBI TIPU MPOJIOILHOM O0TEKAHHUH JKUIKOCTH WU IIWIHHAPA TIPH
MOTIEPEYHOM OOTEKAHUH KUIKOCTH.;
7. Tennonepeaaya B HapOBOISIHOM TEINIOOOMEHHHUKE.;
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8. TerutooTAaya ropu30HTAIBHOM TPYOBI ITpU CBOOOIHOM JIBM>KEHUH BO3yXa MJIHA BOJIBL..

3.5 Koncyabranumn

How

oo

o

10.

10.

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHne MartepuajaoB 1o Kkeiicam paznena "CranuoHapHas TEIUIONPOBOIHOCTD
IJIOCKOW M [IMJIMHIAPUYECKOU CTCHKH"
OO6cyxaeHue marepuajoB IO Keiicam pasgena "TemmeparypHoe IMojie HpU HATUYUU
BHYTPEHHUX UCTOUYHUKOB TEILIOTHI"
OO6cyxneHre MaTepuaioB Mo keiicam pasaena "MaTeHcudukanus rermooomena”
OO6cyxneHue MarepuajioB 1o Keidicam paszena "TemmepaTypHoe Toye  Ipu
HECTAllMOHAPHOM TEIUIOBOM pexxumMe”
OO6cyxaeHrne MaTepualioB 1o keiicam pazzaena "TermmooomeH u3nydeHueM"
OO6cyxaeHre MaTepuaoB 1o Keiicam paszaena "KoHBeKTUBHBIN TeriooomMeH"
OO6cyxnenue MarepualoB Mo Kkelicam paszfena "KOHBEKTHBHBINH TEMIOOOMEH IMpH
BBIHYKJICHHOM T€UEHUU KUJIKOCTH B TpyOax"
O6cyxeHre MaTepuanoB Mo keiicam pasaena "MaccooOmen"
OOcyxnenue wmaTepuasioB 1o KkeWicam pazgena "TemmooOMeHn mpu  (Ha3oBBIX
npeBpalieHusix"
OO6cyxxnenre MaTepralioB 1o keiicam paszaena "TemiooOMenHbie anmapaTh”

Texywuti konmpoas (TK)

KoHcynpTanum HampaBieHbl Ha IOJYyYEHUE HHAMBHUIYAJIBHOIO 3aJaHMsl CTYAEHTa IO
pazzeny "CrauroHapHas TEIJIONPOBOAHOCTb INIOCKON U LIMJIMHIPUYECKON CTEHKH"
KoHcynpranum HampaBieHbl Ha IOJyYE€HUE HWHAMBHUIYAJIBHOIO 33JaHMs CTYAEHTa IO
pazneny "TemneparypHoe 1ose Mpy HATUYUKU BHYTPEHHUX UCTOYHUKOB TEIUIOTHI"
KoHcynpranuu HampaBieHbl Ha IOJYyYEHUE HWHAMBHUIYAJIBHOIO 33JaHMsl CTYAEHTa IO
pazzneny "UnTeHcuukanus rerooomeHa”

KoHncynpranuu HampaBieHbl Ha MOJyYE€HUE HWHAMBHIYAJBHOTO 3aJaHusl CTYAEHTa IIO
pazneny "TemnepaTypHoe 1oJsie Ipy HECTAlMOHAPHOM TEIUIOBOM pexume”

KoHcynpTanum HampaBieHbl Ha IOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMsl CTYAEHTa IO
pazzneny "TennoobMeH u3nydeHuem"

KoHcynpTanum HampaBieHbl Ha MOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMs CTYAEHTa IO
pazneny "KoHBeKTHBHBIN TemooOMeH"

KoHncynpranum HampaBieHbl Ha IOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMsl CTYAEHTa IO
pazzneny "KoHBEKTHUBHBIN TEIII00OMEH MTPU BBIHY)KJICHHOM T€UEHUH JKUAKOCTH B TpyOax"
KoHcynpranum HampaBieHbl Ha MOJyYE€HUE HWHAMBHUIYAJbHOTO 3aJaHMs CTYAEHTa IO
pazneny "Maccoobomen"

KoHncynpTanum HampaBieHbl Ha IOJyYE€HUE HWHAWBHUIYAJIBHOTO 3aJaHMsl CTYAEHTa IO
pazzaeny "TemnooOMeH npu Ga3oBbIX IpeBpaleHUsX"

Koncynpranum HampaBieHbl Ha MOJyYeHUE HWHIWBHUIYaJbHOTO 3aJaHUsl CTYAEHTa IO
pazzneny "TennooOMeHHbIe anmapartsl”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena auciuruivnHs (B

OneHouHOE CpE€ACTBO

Kongrl
00y4eHus 0 JUCLUILINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/IUKATOPOB
(B COOTBETCTBUH € pazfeioM 1) 1]2]3]4]5]6]7]8]9]10
3HaTh:
Kinaccudukanms TemiooOMeHHBIX JlaGopaTtopHnast pabota/3amura 1uKIIa
anmnapaToB. YpaBHEHHUE TEIIJIOBOIO VI-30mca + nabopaTtopHbIx padot "TemnoodMen npu
OanaHca ¥ ypaBHEHHE TEIUIONepeayn. ) KOHBEKTHBHOM TeruiooOMeHne. Kunenue.
TermiooOMeHHbIe annapathl”
TennooOmeH u3nydeHreM JlaboparopHas paboTa/3amura nHuKiIa
N/I-3ork-4 + naboparopHbeIX padoT "TemmooomeH
TEIUIONPOBOAHOCTHIO U U3JIyuyeHHeM"
Ymersb:
Tonumaa quddy3nonHoro Jomamnee 3ananne/ TunoBoit pacueT mo
norpaHu4Horo ciosi. CredanoB MoToK. VI-30mmc4 + KOHBEKTHBHOMY TEIJIOOOMEHY, MacCOOOMEHY,
Anumabaruueckasi Temreparypa. ) (a30BbIM NPEBPALLEHUSAM U TEIJIO0OMEHHBIM
annaparam
VYyeT BHYTPEHHUX UCTOYHUKOB Kontponbnas pabora/CraninonapHas
TEIUIOTHI N-3ormk-4 + TEIUIONPOBOAHOCTb, BHYTPEHHUE UCTOUHHKH,
opeOpeHune
[TpuMeHATh BHYTpeHHUE QYHKLIUU KonrtponbHas pabora/3agaua Ha pacyer
nakera Mathcad s permennst cucrem | U/I-3omk-4 + TeMIIEPaTypHOTro MOJISl B IPOLECCE HArpeBa Wiiu
ypaBHEHUH OXJIAXKICHUS
Kputnueckue ToUKku KpUBOW KUTICHUSI. Kontponbnas pabora/Onpenenenue
Koadduuuent rernooraaun npu VT-30r1ke + K03 pULIMEHTa TEMI00TAaYM IPU (Ha30BBIX
JTOKPU3UCHOM M KPU3UCHOM KHIICHUHT MIPEBpaIECHHSIX
KHJIKOCTH TeKyIIel B TpyOe
Pemars nuddepennuanpubie TectupoBanue/CranmoHapHas
ypaBHEHHS aHAJIUTHYECKU NJ-3ormk-4 + TEIUIONPOBOAHOCTD IUIOCKOW U IIMIIMHIPUYECKON
CTCHKH
Pacuer uucen nogo6usi, onpeneneHue VJ1-30mmca + TectupoBanue/BBenenue B KOHBEKTUBHBIN

PEXUMa TCUCHH .

TeriooOmed. Yucita mogooust
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['maponnHaMuyeckuii U TEII0BOM
MOTPAaHUYHBIE CIION

KonTponbnas pabora/Temnooraaua npu

BHEIIIHEM OOTEKaHHWH IUIACTHHBI K quiInHApa.

WJI-3omnk-4
Termootnaua npy BHIHYKJICHHOM T€UEHUU
JKUJKOCTH BHYTPHU TPYObI
[Tpumensars ¢ynkiuu beccens npu Homarnraee 3aganue/ TUmoBoit pacueT mo
penreHnn AudPepeHnanbHOrO WJI-3 TEII000MEHY TEeTUIONPOBOIHOCTHIO U
-30IK-4

YpaBHEHUS B TIJIMHIPUUECKUX
KOOpJMHATAX

HN3TYy4CHUEM
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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
4 cemecTp

Dopma peanuzaunn: OOMeH JIEKTPOHHBIMU JJOKYMEHTaMH
1. 3amaya Ha pacyeT TeMIIEpaTypHOIO MOJIs B IPOLIECCE HArpeBa UM OXJIAXKIECHUS
(KonTpoawsHas pabora)
2. CranoHapHasi TeIUIONPOBOJHOCTh, BHYTPEHHUE HCTOUYHUKH, opedpenne (KonTponbHas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. CraunoHapHasi TEIIONPOBOIHOCTD IJIOCKON U uIuHApudeckoii cteHku (TectupoBanue)

®Popma peanmsanuu: [IpoBepka 3ananus
1. TunoBo#i pacyeT no TenI000MeHyY TEMJIONPOBOIHOCTRIO U H3yyeHueM (/lomarinee
3a/1aHKE)

®dopma peanmszaiuu: Y cTHas popma
1. 3ammTa nukia 1adopatopHsix padoT "TermnooOMeH TerIonpoOBOAHOCTHIO U U3TydyeHueM"
(JTaboparopnas pabota)

5 cemecTp

Dopma peanuzaunn: OO6MeH 3JIEKTPOHHBIMU JOKYMEHTaMU
1. Onpenenenne ko3 dunmenta Temmoornaun npu Ga3zoBbix npeBpameHmsx (Kontponsnas
paborta)
2. Termootnada mpy BHENTHEM OOTEKaHUH TUTACTUHBI M HWIMHpA. TerooTaaqya mpu
BBIHY)KJICHHOM T€UEHUH KUAKOCTH BHYTpH TpyOb! (KoHTposbHas paboTa)

Ddopwma peanmsaruu: [TuceMenHas padboTa
1. Beenenue B KOHBEKTUBHEIHN TermnooomeH. Yucna nogoous (TectupoBaHue)

®Popma peanmszanmu: [IpoBepka 3ananus
1. TunoBo# pacyeT MO0 KOHBEKTUBHOMY TEIUIOOOMEHY, MacCOOOMEHY, (ha30BbIM
MIPEBPAIICHHUSIM U TEIUIOOOMEHHBIM amnmaparaM (JlomaiiHee 3a1anue)

®dopma peanuzaruu: YctHas hopma
1. 3amuTa nukna nadoparopHbix padoT "TennooOMeH npyu KOHBEKTUBHOM TETJIOOOMEHE.
Kunenwue. TermooOmennsie annapatsl” (JlaboparopHas paboTta)

banmnpHO-peNTHHIOBask CTPYKTYypa AMCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.

4.2 Ilpome:kyTO4YHAs aTTECTALUSA 110 AUCHUILIMHE

Oxzamen (Cemecmp Ned)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISIOIINX.

Ixzamen (Cemecmp Nos)
Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MDW» Ha 0oCHOBaHWY CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISTFOIINX.
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B aunuom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBECHBI B ()OH/IE OLEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE M IJTIEKTPOHHbIE U3IAHUA:

1. Kpacnomekos, E. A. 3agaunuk o Terionepeaade : Y4uebHoe nmocodue st
TEIUIOdHEPTeTHUECKUX crenuanbHocTel By30B / E. A. Kpacnomekos, A. C. Cykomen. — 4-e u3.,
nepepad. — M. : Dueprus, 1980. — 288 c.;

2. Ucauenko, B. I1. Teronepenaya : Y4eOHUK 1715 SHEPreTUYECKUX BY30B U (akynbreTos / B. I1.
Hcauenko, B. A. Ocunosa, A. C. Cykomen. — 4-¢ u3zf., nepepad. u gom. — M. : Dueprousaar, 1981.
—416¢c.;

3. lIBetkoB, @. ®. 3a1avHUK MO TEIJIOMACCOOOMEHY : Y4eOHOE mocoOue /sl By30B IO
Hanpasienuio 140100 "Ternosuepreruka” / @. @. L{getkos, P. B. Kepumos, B. . Bennuko. — 3-¢
u3., crep. — M. : U3narenbckuii qjom MOU, 2010. — 196 ¢. — ISBN 978-5-383-00468-5.;

4. lIetkoB @.D., ['puropneB b.A.- "Temnomaccoodmen", M3narenscrBo: "MDU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011720.html.

5.2 JIuueH3M0HHOE 1 CBOOO/IHO PacpoCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. Ansys / CAE Fidesys;

4. Pacriucanue y4eOHBIX 3aHATUH;

5. Acrobat Reader;

6. SmathStudio.

5.3 UHTEepHeT-pecypchl, BKIKYasi MpPodeccHoHaTbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIPaBOYHBIE CHCTEMBI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. Baza nannbix Web of Science - http://webofscience.com/

3. ba3za nannbix Scopus - http://www.scopus.com

4. JnexTponHasi 6udimoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, Ocnamenne
HaAaMMCHOBaHUE
VY4eOHble ayautopun B-308, Yuebnas rapTa co CKaMbei, CTOJI MperoiaBares,
JUIsl IPOBENIEHUS ayIuTOpus TpuOyHa, J0CKa MeNloBast, MUKPO(OH,
JIEKIMOHHBIX 3aHATUN U MYJIbTUMEIUNHBINA TPOEKTOP, SKPaH, JOCKA
TEKYILEro KOHTPOJIS MapKepHas, TEXHUUYECKas anmnaparypa,
KOMIIBIOTEP NMEPCOHATBHBINA, KOHAUIIHOHED
VY4eOHble ayAUTOPUHI A-302, YyeOnas rapTa co CKaMbeH, CTOJI IIPENOAABATENs, CTYII,
JUTA TPOBEJICHUS ayautopus "A" JIOCKa MENOBast
IIPAKTUYECKUX 3aHATUH,
KP u KII
VY4eOHble ayAUTOPUHI B-209/11, YueOnas pabouee MecTo COTpYAHMKA, CTOJ
JUTSI IPOBENIEHUS naboparopus npenojaBaTess, CTy, Kad 1 XpaHeHus
71a00paTOPHBIX 3aHATHHA TerIoMaccoooMeHa WHBEHTaps, 1a00paTOPHBINA CTEH],
KOMIIBIOTEP NEePCOHATIbHBINA, HHBEHTAPh
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CTIeaTTM3UPOBAHHbIH, CTEH/T
MH(OPMALOHHBIN

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS

A-302, Yuebnas
aynutopus "A"

mapTa co CKaMbefI, CTOJ Ip€noaaBaTeiis, CTyII,
JOCKa MCJIOBast

MIPOMEKYTOUYHOM
aTTecTanuu
TTomerenust misa HTB-303, JleknuoHHas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSTCIIbHOU ayIUTOpUs MMMCbMEHHBIN, BEIIAJIKA ST OJI€KIbI,
paboThI KOMITBIOTEPHAS CETh C BBIXOAOM B MIHTEpHeET,

KOMIIBIOTEP MEPCOHATIBLHBIN, IPUHTED,
KOHIAMIIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

B-209/7, Kabuner
COTPYAHUKOB Kad.
"TOT"

Kpecio padouee, paboyee MECTO COTPYIHHKA,
CTOJI, CTYI, Kad st JOKYMEHTOB,
KOMIIBKOTCPHAA CCTh C BBIXO/IOM B I/IHTepHeT,
KOMITBIOTEP MMEPCOHAIBHBIN, IPUHTED,
KOHIWLIUOHED

Ilomemenus st
XpaHeHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

B-417, Ilomenieaue
yueOHo-
BCIIOMOTaTEIILHOTO
nepconana kad. "TOT"

Kpecio paboyee, paboyee MECTO COTPYTHHKA,
CTOJI, CTYJI, IKad AJIsl JOKYMEHTOB, IKad s
XpaHEHHsI ”HBEHTapsl, KOMITBIOTEpHAs CETh C
BbIX0JI0OM B IHTEpHET, T0CKa MapKepHasi,
MHOTO(])YHKIIMOHAIBHBIN LIEHTP, KOMIIBIOTEP
NEPCOHANBHBIN, IPUHTEP, KOHIUIIMOHEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

CranoHapHas TeIUIONPOBOJHOCTH IJIOCKOH U IMITMHApHUYecKol cTeHkH (TectupoBaHue)
CranuoHapHas TETUIOIPOBOIHOCTh, BHYTPEHHUE HCTOYHHUKH, opeOpenue (KortponsHas padora)
3amaua Ha pacyeT TEMIIEPaTypHOTo MOJIsl B Ipoliecce HarpeBa win oxiaxaeHus (KonTpoibHas
pabora)

TurmoBoii pacyer 1o TemI000MeHy TEIIONPOBOIHOCTHIO U M3IyueHueM (JlomamntHee 3aqanue)
3amuTa nuKia 1a60oparopHbIX padoT "Termoo00MeH TerIonPOBOHOCTEIO U U3 TyICHHEM"
(JTaboparopnas pabota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 12 15 16
KM:
1 CrannonapHas TEIIONPOBOJIHOCTb INIOCKOW U
LWJIMHJIPUYECKON CTEHKHU
11 JuddepenumanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. +
' 3akoH ®Oypre. 3akoH Hprorona-Pruxmana.
2 TemnepaTypHoe 1oJsie IpU HaJIMYUN BHYTPEHHUX
VCTOYHUKOB TEIJIOTHI
21 ITnockas nnactuna. LHnwnmaapuyeckoe reno. Iobii +
LWIAH]JIP.
3 WuTencudukanys terioooMeHa
VYpaBHeHue Teruionepeiauu U BbIoop kodddunrenta
31 TerooTAaun. OpedpeHue MI0CKOi MOBEPXHOCTH. +
' OpebpeHne NMIMHIPUIECKON MOoBepXHOCTH. DyHKIIMM
becceusl.
4 TemnepaTypHoe 1oJie Tpy HECTAMOHAPHOM
TEIJIOBOM PEXUME
Merton pa3nienenus IepeMeHHbIX U YKciia oJ00usl.
HecrannroHapHbIii TEIIOBON PEKUM JUIsl OTHOMEPHOU
4.1 IJIOCKOM IutacThHBL. HecTanmoHapHbIN TENI0BOU +
PEKUM JUTs OECKOHEYHO UIMHHOTO IIMIIMH/IPA.
TemnepaTypHoe 1oJie B Tele KOHEYHbIX Pa3MEPOB.
5 TenmooOMeH u3yuyeHreM
3aKkoHBI U3My4eHus. Termioo0MeH B Ipo3pavHoi
5.1 cpene. YrioBbie KodhdumueHTsI. TennooomMeH B +

MOIJIOLIAIOIIEN U U3JIYYAIOIIEH cpeax.

Bec KM, %: | 10 | 30 | 20 | 30 10
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S cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-6
KM-7

KM-8

KM-9

KM-
10

BBenenne B KOHBEKTUBHBIN TertooOMeH. Yncna monodus (TectupoBanue)

Temootaua mpu BHEIIHEM OOTEKaHUU IUIACTUHBI U IIMHApa. TemnooTaaya npu
BBIHY/ICHHOM T€UEHUH KUIKOCTH BHYTpU TpyOb! (KoHTpONMbHAs paboTa)

Omnpenenenne kordduureHTa TerIooTAauu npu ¢azoBeix npespamienusx (Konrponphas
pabora)

TunoBo# pacyer 1o KOHBEKTUBHOMY TEINIO0OMEHY, MacCOOOMEHY, (pa30BBIM MPEBPALLICHUSIM U
TeryI000MeHHbIM anmnaparam ([Jomaninee 3aganue)

3amuTa nuKiIa 1adopaTopHbIX padoT "TermnooOMeH mpu KOHBEKTHBHOM TeruioooMene. Kunenue.
TemooOMenHbIe anapatel” (JJaboparopnas pabora)

Buj npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb RM: 6 ! 8 J 10
pasjaena Henens 4 8 12 15 16
KM:
1 KoHBEKTHBHBIN TEMII000MEH
Huddepenunansubie ypaBuenus (1Y)
11 KOHBEKTHMBHOI'O TeII00OMeHa. [ mapoanHaMu4ecKui +
' U TEIUIOBOM MorpaHuuHbie ciou. CBOOOHAS U
BBIHYKJICHHAsI KOHBCKIIHSI.
5 KoHBeKTUBHBIN TEIIIO0OMEH MPH BBIHYKIECHHOM
TEYCHHUH KUJIKOCTH B TPyOax
BSI3KOCTHBIN U BS3KOCTHO-TPABUTALIMOHHBIA PEKUMBI.
2.1 YyacTok cTabMIM3UPOBAHHOTO TETNIOOOMEHA. +
Crioco6b! noBeIIIeHNs KO3 PHUIIMEHTa TEMI00TIauH.
3 MaccooOmen
3akoH duka. [{up¢dy3MoHHBIN MOrpaHUYHBIN CIIOH.
3.1 Amnanorus Peitnonbaca. CtedanoB MOTOK. +
Anunabatruyeckas Temmeparypa.
4 TennooOMeH npH (pa30BbIX MPEeBPALICHUAX
41 [Ty3bIppKOBOE U TIIIEHOYHOE KuneHue. Kpusucol +
' kunenus. Koodduimenr 3amnaca 10 kpusuca.
Tennootaaua npu kKoHaeHcanuu. OnpeaeneHnue
4.2 Kod(duUIMeHTa TeII00TAaYH yepe3 Oe3pa3MepHbIe +
KOMIIJICKCHI.
5 TemnooOMeHHBIC anapaTh
Knaccudukanus TermiooOMeHHBIX anmapaTos.
51 YpaBHEHHE TEIUIOBOTO OallaHca U ypaBHEHHUE +
' Temionepenayn. TeroBor U rTuApOAMHAMAYECKUN
pacuetsl. Metog NTU.
Bec KM, %: | 10 30 20 30 10
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