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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: l/lH(l)OpMalIl/IOHHl)le CUCTEMbI U TCXHOJIOI'HH B JHEPTE€TUKE U
MNPOMBIINIJICHHOCTH

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEPMO/JINHAMMUNKA U TEIIVIOIIEPEJIAYA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 006pa3oBaTeIbHOI
Obs13aTenbHas
NMPOrPaMMBblL:
o MUCHUTIHHBI IO Y4eOHOM
Ne pucnun 0 yuebuomy B1.0.24
TUIAHY:
3 cemecTp - 5;
TpynoeMKOCTh B 3a4eTHBIX 4 cemectp - 5;
eIMHHNIAX: 5 cemectp - 5;
Bcero - 15
Yacos (Bcero) no yued0Hom
( ) o'y y 540 yacoB
ILUIAHY:
3 cemectp - 32 yaca;
4 cemectp - 32 yaca;
Jlexuun P i

5 cemectp - 32 yaca;
Bcero - 96 yaca

3 cemecTp - 32 yaca;
4 cemecTp - 32 yaca;
5 cemecTp - 32 yaca;
Bcero - 96 yaca

HpaKTuqeume 3aHATHHA

3 cemecTp - 16 yacos;
4 cemecTp - 16 yacos;
5 cemecTp - 16 yacos;
Bcero - 48 yaca

JladopaTopHbie padoThI

3 cemecTp - 2 yaca;
4 cemecTp - 2 yaca;
5 cemecTp - 2 yaca;
BCero - 6 yacos

Koncynbranumn

3 cemectp - 97,5 yaca;
4 cemectp - 97,5 uaca;
5 cemecTtp - 97,5 yaca;
Bcero - 292,5 yaca

CamocrosiTe1bHasi padora

B ToM unciae Ha KII/KP He MPeyCMOTPEHO Y4eOHBIM IJIAHOM
HWnas koHTakTHast padora NPOBOANTCS B PAMKAX YACOB AyAUTOPHBIX 3aHATHI
BKJIIOYAS:

KontpoasHnas padora
JlabopaTopnasi pa6ora

HpOMe)KyTO‘[HaH aTrrecranusd:

JK3aMeH 3 cemectp - 0,5 yaca;
JK3amMeH 4 cemectp - 0,5 yaca;
JK3amMeH 5 cemectp - 0,5 uaca;

Bcero - 1,5 yaca
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ieap ocBOeHMs NUCHHUILNIMHBI. M3y4EHUE 3aKOHOMEPHOCTEM IEpPEHOCa TEIUIOTHI JJI MPOLECCOB
TEIJIONPOBOAHOCTH, KOHBEKLUH, TEIJIOBOIO H3JIydeHus, TeImooOMeHa mpu (pa3oBbIX mHepexogax U

MaccooOMeHa.

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHE METOJIOB UCCIIEI0BaHMsI TPOLIECCOB TEMI000MEHa;

- IOJTy4eHrne MHPOPMAIIUN O METO/IaX pacyeTa KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIIECCOB
TEII000MEHA /1151 OCHOBHBIX BHJIOB IIEPEHOCA TEIIOTHI (TEIJIONPOBOIHOCTh, KOHBEKLUS, U3ITyUeHHE), a
TaKXKe MU HAINYUU (A30BBIX NIEPEXOJ0B U MACCOOOMEHA;

- IpUOOpETEHNE HaBBIKOB IPUMEHEHMSI ITUX METOJIOB JUI PELICHUs Pa3InYHbIX IPUKIIAJIHBIX
3a/1a4, BOSHUKAIOIINX B MH)KEHEPHOU IIPAKTHKE.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-3 Cnocoben
IPUMEHSTh
COOTBETCTBYIOIINH (pr3HKO-
MaTeMaTUYECKHU amnmapar,
METO/IbI aHANIN3a U
MOZETHPOBAHHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO
UCCIICIOBaHUS TIPH
peuIeHu
npohecCuOoHANBHBIX 3a7a4

N -50mnk-3 demoncTpupyer
NOHUMaHKE PU3NIECCKUX
SIBIICHUH M YMEET MPUMEHSTh
(bu3nvecKre 3aKOHbI
MEXaHHUKH, MOJICKYJISIPHON
(bU3NKH, TEPMOJAMHAMUKH,
JIEKTPUIECTBA U MarHETU3Ma
JUISL PELICHUS THUITOBBIX 3a]1a4

3HaTh:

- 3aKOHBI ¥ OCHOBHBIC (PU3HUKO-
MaTeMaTUYECKUEe MOJIEIH IIEpEeHOca
TEIJIOTHI ¥ MAaCChl IPUMEHUTEIBHO K
TEIUIOTEXHUYECKUM U
TEIIOTEXHOJOTHYECKUM YCTAHOBKAM U
CHUCTEMAM;

- 3aKOHBI COXPAHEHHUS U IPEBPALLCHUS
SHEPIrUU MPUMEHUTEIBHO K CUCTEMaM
nepesavyn U TpaHchopMaIuK TETUIOTHI.

YMETB:
- BBIUUCIIATH KO3 (DUIIUEHT TEeTI00T1aun

IIPU KUIIEHUU B OOJIBIIIOM 00BbEME U MIPU
JBUKEHUM KUIIAIIEH KUIKOCTH;

- BBIYUCIIATH KOOPPUIIUEHT TEII00TIauH
IIPU BBIHYXXJCHHOU U €CTECTBEHHOU
KOHBEKIIMH.

OIIK-4 Cnocoben
JIEMOHCTPUPOBATH
IMPUMCHCHUEC OCHOBHBIX
CHoco0OB MOJTyYeHHUS,
npeoOpa3oBaHusl,
TpaHCIIOpPTa U
HCIIOJIB30BAHUS TCIIJIOTHI B
TETIOTEXHUYECKHX
YCTAaHOBKaxX U CUCTEMAX

U-20rk-4 [leMOHCTpUpPYET
IMOHMMAaHUE OCHOB
TEPMOJIMHAMUKH, OCHOBHBIX
3aKOHOB TEPMOJAMHAMUKH U
MIPUMEHSET WX JJI1 PACYCTOB
TEPMOIMHAMUYECKUX
MIPOIIECCOB, ITUKJIOB U UX
rmokazaresei

3HATH:
- C1I0COOBI pacyeTa TEMIIEPATYPHOTO MOJIS
IIPY TEIUIONPOBOAHOCTH B TBEPABIX TEIaX
U Tepe1aBaeMoro TEII0BOT0 MOTOKA.

YMETB:
- pacCYUTBIBATh TEMIIEPATYPHBIE I1OJISA

(TIOTIs1 KOHIIEHTpAIMi BEIIECTB) B TOTOKAX
TEXHOJIOTHYECKHUX JKUJIKOCTEN U Ta30B.

OIIK-4 Cnocoben
JICMOHCTPUPOBATh
IPUMEHEHHE OCHOBHBIX
CIoco0O0B MOJTyYeHus,
npeoOpa3oBaHus,
TpaHCIIOpPTa U
MCTIOJTb30BaHMSI TETIOTHI B

NJI-3onk-4 JlemoHCTpUpYyeET
IIOHNUMAHHNEC OCHOBHBIX
3aKOHOB TEIIOMAcCOOOMEHA U
MPUMCEHACT UX IJIA paCuyCTOB
3IIEMEHTOB TEIIOTEX HUYECKHX
YCTaHOBOK M CHCTEM

3HATh:
- criocoOBl pacyeTa TeII0BOro MOTOKa
MEXTy TeJIaMH Pa3IMIHON POPMBI IPH
TEII000OMEHE U3ITYyYEHUEM.

YMETh:
- BBIYHUCIIATH KOOPPUIIUEHT TEIIO0TIauH

4




Kon u HanmMeHoOBaHue Ko 1 HaumMeHOBaHue 3amIaHUPOBaHHbIE PE3YJIbTATHI 00y YeHHUsI
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
TETIIOTEXHUYECKHX IpY IJICHOYHOH KOH/ICHCAIINH Ha
YCTAHOBKaX M CUCTEMax Pa3IMYHBIX TOBEPXHOCTSIX;
- PacCUUTHIBATH IPOLIECCHI
TEIJIOMACCONEPEHOCca B AJIEMEHTAX
TETIOTEXHHUYECKOTO U
TEIUIOTEXHOJIOTUYECKOTO 000PYAOBAHHS.
PIIK-1 Cnocoben W/I-1pnx-1 JlemoncTpupyer 3HATb.
OTIpEeIeIATh 3HaHHE 0A30BBIX MPUHIUIIOB - 0OCOOCHHOCTH MPOIIECCOB [IEPEHOCA TeIlIa
3HEProd(PpPeKTUBHOCTD 9HEpProdpPpeKTUBHOCTH 1 MacCpl B MHOTOKOMIIOHCHTHBIX
TEIUIOTEXHUYECKOTO cucTeMax,
0GopyoBanus B cepe - OCHOBHBIE MEXaHU3MBI IIepeHOca
PO eCCHOHAIBHOI TEIUIOTHI U UX OCOOCHHOCTH B Pa3IMYHBIX
JIEATEIIbHOCTH CUCTCMaXx.
YMETb:
- y4aCTBOBAaTh B 9KCIIEPUMEHTABHBIX
UCCJIEJOBAaHHSX MPOIIECCOB TEIUIOOOMEHa
1 00paboTKe Pe3yJbTaTOB SIKCIIEPUMEHTOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctumuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTeNbHON IMpOrpaMMe
HNudopmalinoHHbIe CHUCTEMbl W TEXHOJIOTMH B SHEpPreTuke M mpomebliieHHoctu (manee — OIIOIN),
HanpasieHus: moarotoBku 13.03.01 TerutosHepreTrKa M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHHUS: BHICIIICES
oOpa3oBaHme - OakaiaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as Tpy10eMKOCTh JUCIUIUTMHBI COCTaBIsIeT 15 3aueTHpIX eaunull, 540 Jacos.

PacnpenencHue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH 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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI TEOpUH 144 3 32 16 | 32 - - - - - 64 - IlodzomogKa K neKyuiemy KOHmpoio:
TeI10o0MeHa IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
1.1 Beenenue. 36 8 4 8 - - - - - 16 - TEOPHUH TEII00OMEeHA"
1.2 TemmonpoBoaHOCTh 36 8 4 8 - - - - - 16 - Camocmoamesibhoe uzyuenue
13 KouBekTuBHBIN 36 8 4 8 - - - - - 16 - meopemuueckoz0 mamepuana: Visyuenue
TEeIJI000MeH JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
1.4 Temtoo6MeH 36 8 4 8 - - - - - 16 - "OCHOBHI TEOpHUH TEIIIOOOMEHa"
M3ITydeHHEM H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[2], 20-31
[3], 35-40
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 - 2 - - 05 64 335
Hroro 3a cemecTp 180.0 32 16 32 - 0.5 97.5
2 TenmonpoBoAHOCTE U 144 4 32 16 | 32 - - - - - 64 - CamocmoamensHoe usyuenue
TEIJIOBOE M3JTyYECHHUE meopemuyueckoz0 mamepuana: zyuenue
2.1 Beenenue B 30 8 4 6 - - - - - 12 - JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
TeIuIonepeayy. "OCHOBBI ITepeHoca TeIIa ¥ Macchl”
Cnoco0ObI mepeHoca 1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
TeroThl. OCHOBHBIE ITpopaboTka JeKInH, BBIIOJIHEHHE U
oTIpeieIICHus, MOJIrOTOBKA K 3amuTe jab. padoTs
TE€PMUHOJIOTHSI Ilodzomogxa K mexkyuiemy KOHmMPOI0:
2.2 OnHomepHbIe 30 6 4 6 - - - - - 14 - IToBTOpenue maTepuana no pasaeny "OCHOBBI
CTalMOHAPHBIE 33/1a41 IepeHoca Teria 1 Macchl'”
TEIIONPOBOAHOCTH H3yuenue mamepuanos 1umepanmypHsix
2.3 OpnHomepHble 26 6 2 6 - - - - - 12 - UCHOYHUKOG:
JIMHEHHBIE [2], 5-15




HECTAallMOHApHBbIC
3aJa4un
TCIUIOMPOBOJHOCTHU

2.4

Tennooomen
U3ITyYCHUEM B CHCTEME
TeI, pa3IeeHHBIX
JMaTEPMUYHON Cpenoi,
OCHOBHBIE 3aKOHbI
W3ITydCHUS

30

14

2.5

TemmoodMeH
U3ITYYICHAEM MEXIY
H3Iydarome—
norJyioniarouie cpenon
1 MMOBEPXHOCTAMU
Harpena
TEMI000MEHHBIX
YCTPOUCTB

28

12

[3], 23-28
[5], 135-141, 205-214

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

180.0

32

16

32

0.5

64

335

HToro 3a cemecTp

180.0

32

16

32

0.5

97.5

KoHBeKTHBHEIN
TEMI0OMAacCOOOMEH

144

32

16

32

64

Tloozomosxa Kk meKkywemy KOHmpo.iio:

3.1

Bsenenue B
KOHBEKTHBHBIN
TEemI000MeH

36

16

[ToBTOpeHNe MaTepHaa 1mo pa3aeny
"KOHBEKTUBHBIN TeIIOMaccoooMeH"
Camocmoamebnoe uzyuenue

meopemuuecKo2o mamepuaia’ I/ISy‘IeHI/Ie

3.2

Bremnsas 3agaua
KOHBCKTUBHOT'O
TenaooOMeHa

36

16

JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"KOHBEKTUBHEIH TemmoMaccooOmen"
H3yuenue mamepuanog 1umepamypHslx

3.3

KouBexTuBHas
TeII00TAa4ya MpU
TEYEHHUH KUIKOCTH B
TpyOax (kaHanax)

36

16

3.4

Tennootnava npu
(a3oBbIX
MPEBPAICHUIX
TEIIOHOCUTEIIS

36

16

UCHIOUHUKOG:

[1], 84-92
[2], 40-42
[3], 52-60
[4], 25-32
[6], 225-234

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

180.0

32

16

32

0.5

64

335




Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5

UTOro 540.0 - 96 48 96 6 - 15 292.5

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosvt meopuu menioobmena

1.1. BBenenue.
OcHoBHBIE CIOCOOBI MEPEHOCA TETUIOTHL. .

1.2. TermmonpoBOAHOCTh

OCHOBHBIE TIOJIOKEHUSI TEOPHH TEIJIONPOBOIHOCTH. TeMmepaTypHoe IoJie, U30TePMHUYECKUE
noBepxHoctu.  JluddepenuuanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  3akoH  Dypse.
TennonpoBOAHOCT,  PAa3NMYHBIX  BEIIECTB.  YCJIOBUSA  OAHO3HAyHOCTH..  CramuoHapHas
TEIJIONPOBOIHOCTh OJHO- M MHOTOCJIOWHOW CTEHOK MpocTeiiieit reomerpuu. MHTEHCHbUKaIUs
teruonepenaun. IpPeKTUBHOCTH opedpenus. TemnonpoBoaHocTs pedep. TemmonpoBoAHOCT pU
HAIMYUU ~ BHYTPEHHHX  HCTOYHMKOB  TeIIOThL.. HecramuoHapHas  TEMJIONPOBOJHOCTb.
HecranunonapHslii nepeHoc Temjia TEIJIONPOBOJHOCTBIO B NOJyOeCKOHEUHOM Teje. OcoOeHHOCTH
MHOTOMEPHBIX 33]]a4 TEIUIONPOBOAHOCTH. .

1.3. KOoHBEKTUBHBIH TETIIO0OOMEH

OcHoBHble TOHATHS U ompeneneHus. Kraccudukanus mnpomeccoB. HuddepenunansHoe
ypaBHeHue sHepruu. Cucrema ypaBHEHUN KOHBEKTHMBHOTO TerjiooOMeHa. TermooOMeH mpu
BBIHY/ICHHOM BHeIIHEM oOTekaHuu Tel. (OCOOEHHOCTH KOHBEKTHBHOTO TEIIOOOMEHa Mpu
TEYEHUU B KaHajaX. Termmoo0MeH Mpu eCTEeCTBEHHOM KOHBEKIIMH OKOJIO BEPTUKAIILHOM IJIACTUHBI U
TOPU30HTAILHOM TPYOBI TP JAMUHAPHOM M TYpOYJIEHTHOM MOTPAHUYHOM CJIOE..

1.4. TeriooOMeH U3ITy4YeHUEM

OcHOBHBIE TOHATUSA. 3aKOHBI U3My4deHHs uepHoro Tena. (OCOOCHHOCTH  peasbHBIX
noBepxHocTer. JIyducTsiii TermiooOMeH B auarepmMudeckoi cpene. OOmuid MeTon pacuera s
CepbIX MoBepxHOCTEN U AU PY3HOrO U3TyUCHHUS. .

2. Tel’l]lOI’lDOGOOHOCMb u menjioeoe usiyverHue

2.1. Beenenue B Temonepenady. Criocoosl nepenoca TemioTsl. OCHOBHBIE OIIpeieNeHus,
TECPMHHOJIOIrUsA

Crioco0b! Tero- U MaccolepeHoca: TeIUIONPOBOJHOCTb, KOHBEKIUS, U3ydyeHue, auddysus.
DEeHOMEHOJIOTUYECKU METOJ] U3YUEHHUS SBJIEHUHN TeI0- U MaccooOMeHa. OnpeesnieHne 0CHOBHBIX
MOHSITHI: TEMIIEPaTypHOE I0JIe, TPAAUEHT TEMIIEPATYPHI, TEIJIOBOM MOTOK, MJIOTHOCTH TEIJIOBOIO
MoToKa. BEeKTOp MIOTHOCTU TEIIOBOTO MoToKa. 3akoH DPypre. Koadduiment remmonpoBogHoCcTH
ra3oB, >KUJKOCTeH M TBEPABIX Tel. TerioBoe B3aMMOAEHCTBHE MOTOKA YKUAKOCTH € 0OTeKaeMoin
MOBEPXHOCTHIO TBepAOro Tena. 3akoH HeloroHa-Puxmana. Tennonepenaya.

2.2. OTHOMEpHBIE CTAllMOHAPHBIE 33Ja41 TEIIONPOBOAHOCTH

HuddepennmanbHoe ypaBHEHHE TEIJIOMPOBOAHOCTH. Y CIIOBHs 0AHO3HAYHOCTH. KoaddummeHT
TEMIIEPATYPONPOBOAHOCTH. llepeHoC TEmIoTHl B IUIOCKOM W LMIMHAPUYECKONW CTEHKE IpuU
MOCTOSSHHOM U TlepeMeHHOM Ko3(d¢duiuueHnTe TemaonpoBogHocTu. Temsonepenaya uepes
OJIHOCJIOMHYIO U MHOTOCIIOMHYIO IUIOCKYIO ¥ [IMJIMHAPUYECKYIO CTEHKH.

2.3. OgHOMEpHBIE JIMHEHBIE HECTAIMOHAPHBIE 33/1a4X TEIJIONPOBOAHOCTH
Hecranuonapusle 3amauu TEMJIONPOBOJHOCTU. MeTON pa3leneHHs] NEPEMEHHBIX PpELICHUS
JUHEHHOTO ypaBHEHUS TETUIONPOBOAHOCTH (MeToT Dyphe).



2.4. TennooOMeH H3JIy4€HHEM B CUCTEME TEJ, Pa3/IeICHHBIX TUAaTEPMUYHON Cpeoii, OCHOBHBIC
3aKOHBI U3JIy4YCHUS

N3nyueHue peasbHBIX TEl, WCalbHbIE TENA. 3aKOHBI M3Iy4eHHs aOCOIIOTHO UYEPHOTO Tea.
3akonsl Jlam6epta, Kupxroga, nonstue nud@dy3Hoil TOBEpXHOCTH U3JIyUEHHSI U CEPOTO Tela..

2.5. TenmooOMeH H3IIydeHHEM MEXTy U3Ty4aroe—TIOTIOMIAIONIEH CPeIoi U TTOBEPXHOCTIMH
HarpeBa TemI000MEHHBIX YCTPONCTB
Pacuér TermooOMeHa B cucreMe Tuma «ra3 B 000souke». 3akoH byrepa..

3. Koneexmusnwiii meniomaccoodmen

3.1. BBeneHrue B KOHBEKTUBHBIN TETJIOOOMEH

be3pasmepubie KOMIUIEKCH: uucio PeitHonmbiaca, ywcio I'pacroda, uucno Penes, uucio
Hyccenpra. ®usmyeckue CBOMCTBA KHUIAKOCTEH U Ta30B, CYIIECTBEHHBIE [Jisi Ipoliecca
KOHBEKTUBHOTO TemnooOMeHa. Kraccudukamus TtemnoHocuteneid mno uuciay [Ipanaris.
DKCIEepUMEHTAIbHOE U3YUYEHHE MPOIECCOB KOHBEKTUBHOI'O TEIJIOOOMEHA. .

3.2. BHemHss 331a4a KOHBEKTUBHOTO TEIJIO0OMEHa

3anaun bnasuyca u Ilonbraysena. Ananorus PeiiHonbiaca. TemnooOMeH npu BBIHYKICHHOM
BHEIIHEM oOTeKkaHuH TpyObl M myuka TpyO. Temmoornada nmpu cBOOOIHOM JBMKEHHMH >KUIAKOCTH
OKOJIO TeJI (IUTaCTHHA, TPyOa), HAXOAALIMXCS B HEOTPAaHMYCHHOM 00bEME KHUIKOCTH. .

3.3. KonBekTHBHas TEIJIOOTAa4Ya MPU TEUESHUH KUKOCTH B TpyOax (KaHajax)

TernnooOMeH U CONMPOTHBIICHUE TIPU JTAMUHAPHOM T€UCHUU B TpyOe. BA3KOCTHBIN M BA3KOCTHO-
rPAaBUTALMOHHBIM PEXMUMBl. YYEeT HAdyaJlbHOIO Yy4yacTKa, IpaHW4yHbIX ycioBuil. Yucno Ilekne.
3anaua ['perua-Hyccenbra. Unterpan Jlaiona..

3.4. Ternootaaya npu Ga30BbIX NPEBPALICHUAX TEIUIOHOCUTENS

Pacuér koaddunmenTa TerIooTIauMl Ipy My3bIPHKOBOM KHUIIEHUU HA MOBEPXHOCTH B OOJIBILIOM
o0béme. Dopmynsl JlabynuoBa, Pozenay. Kputuueckue TeruioBble Harpy3kud IpH KHUIIEHHH.
®opmynsl Kyratenanse, 3yoepa..

3.3. TeMbl IpaKTHYECKUX 3aHATHI
1. TeriooOMeH Npy KUTIEHUU ABIKYILEHCS B KaHasle )KUIKOCTH;
2. TenmooOMeH NpH MMy3bIPbKOBOM KUIIEHUHU B OOJIBIIOM 00BEME;
3. KoHBeKTHBHBII TEMJI000MEH NP TypOyJIEHTHOM T€YEHUH B KaHaJax;
4. IIneHouHas KOHAEHCALMS ABMKYILErocs 1apa;
5. TensiooOMeH npu €CTECTBEHHON KOHBEKIIUU OKOJIO TEJ Pa3IuuHON (GOpMBI.

3.4. TeMbl 1a00paTOPHBIX PadoT
1. Temnootnaya npu cBOOOAHOM U BBIHYKJICHHON KOHBEKIIUY;
2. V3ydeHune TermnooTaauu NPy KUIIEHUU.

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. Ob6cyxnaeHue maTepraiioB Mo kericam pasnena "OCHOBBI TeOpUH TertooOMeHa"
2. OO6cyxIeHne MaTepHuajoB Mo KericaM paszzena "OCHOBBI IepeHoca Tera U Macchl”

10



3.  OOcyxaeHre MaTepualoB 1o Keiicam pasaena "KoHBeKTHBHBIH Teriomaccooomen"
Texywuu konmpons (TK)

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIUBUIYAIBHOTO 3aJaHUS IS BBHITOJIHEHUS
KOHTPOJIBHBIX MepONpuATHil o pazaeny "OCHOBBI epeHoca Ternia 1 Macchol”

3.6 TemaTuka KypcoBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3arIaHUPOBaHHbIE PE3yJIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konbl COOTBETCTRIL ©
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1 [ 2] 3

3HaTh:
3aKOHBI COXPAaHEHMs U MPEBPALLECHUS SHEPTUU IPUMEHUTEIIBHO K CUCTEMaM V/-5omcs + KonrpomnbHas
nepenavyn v TpaHchopManuy TETUIOThI pabora/KM-2
3aKOHBI U OCHOBHBIE (PU3UKO-MaTEMaTHYECKHE MOJIENIN IIepeHOca TEIIOThl M MacChl KonTtponbHas
MPUMEHUTEIHHO K TeTTIOTEXHUYECKUM H TEIUIOTEXHOJIOTUYECKHM yCTaHOBKAM 1 N-5o0rk-3 + pabora/KM-1
cucreMam
CIIOCOOBI pacyeTa TEMIEPATYPHOTO OIS ITPH TETUIONPOBOAHOCTH B TBEPABIX TeNlaX U V=201 + KontponbHas
repeaaBaeMoro TEMJIOBOro MOTOKA ' pabora/KM-5
Croco0bl pacyera TEIIOBOro MOTOKA MEXAY TeIaMU Pa3Iu4yHON HopMBbl Ipu VT-30mc4 + KonTtponbHas
TEIIO00OMEHE M3TydeHUEM ) pabora/KM-11
OCHOBHBIE MEXaHU3MbI IIEPEHOCA TEIJIOTHl U X 0COOEHHOCTH B Pa3JIMYHbIX V-Lpmca + KonTtponbHas
crcTeMax ] pabora/KM-4
0COOEHHOCTH MPOLECCOB MEPeHOca TeIla M MacChl B MHOTOKOMITOHEHTHBIX V-1pmca + KonTtponbHas
CHCTEMax ] pabora/KM-11
YMersb:
BBIYUCIIATH KOY()(UITUEHT TETIIO0TIa4X IPU BBIHYXICHHOW U €CTECTBEHHOM WJ-50mcs 4 KontponsHast
KOHBEKIIMH ) pabora/KM-3
BBIUUCIIATH KO3(PPUIIMEHT TEIUIOOTJa4H MTPU KUIIEHUH B OOJIBIIOM 00BEME U MTPH V503 + Kontponbnas
NBMKEHUHU KUITIIEN KUIKOCTH i pabota/KM-6
pacCYUTHIBATH TEMIIEpAaTypHBIE TS (MOl KOHIIEHTPAIMK BEIIECTB) B IOTOKAaX V=201 + JlaGoparopHas
TEXHOJIOTUYECKUX KHUJIKOCTEHN U ra3oB ) pabora/KM-10
PaccUMTBIBATE TPOTIECCHI TEMIOMACCOMIEPEHOCA B DIIEMEHTAX TETUIOTEXHHHECKOTO H | 1 T-30m1c4 + KonTtponbHas
TEIJIOTEXHOJIOTMYECKOro 000py10BaHuUs pabora/KM-9
BBIUUCIIATH KOA()(UIIMEHT TEMJI00TIauy pH MIICHOYHOM KOHACHCAIIMH Ha KonTtponbHas
Pa3IMYHBIX TOBEPXHOCTAX UJT-30r1x-4 + pabora/KM-7

KoHTponbHas
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pabora/KM-8

y4acCTBOBATh B SKCIEPUMEHTAIIbHBIX MCCIIEIOBAHUAX MTPOLIECCOB TEIJIOOOMEHA U
00paboTKe pe3yIbTaTOB IKCIIEPUMEHTOB

WN-1pnk-1

Konrtposnbnas
pabora/KM-12
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KM-1 (KonTponbHas paboTa)
2. KM-2 (KoHTpoinbHas pabota)
3. KM-3 (KontpomnbHas pabora)
4. KM-4 (KontponbHas paboTa)

4 cemecTp

dopma peanuzanuu: [TuceMenHas padbota
1. KM-5 (KonTponbHas padboTa)
2. KM-6 (KoHTposbHas paboTta)
3. KM-7 (KonTposbHas paboTa)
4. KM-8 (KontponpHas paboTa)

5 cemecTp

Popma peanmzanuu: ITnceMenHas pabora
1. KM-10 (JIaboparopnas paboTa)
2. KM-11 (KontposbHas paboTa)
3. KM-12 (KontponbHas paboTa)
4. KM-9 (KontposnbHas padoTa)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE
Okzamen (Cemecmp Ne3)

Oxsamen (Cemecmp Ne4)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWY 3a4€THOM M 9K3aMEHAIITMOHHON COCTABIISIIOLINX

Oxzamen (Cemecmp No5)

B numiom BeICTaBiIsS€TCS OlLIEHKA 3a 5 CCMECTD.

Ipumeuanue: OIeHOYHBIC MaTEPUAIIBI IO TUCIIUIUIHHE MPUBEICHBI B (DOH/IE OIIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. LiBetkoB, @. ®@. 3agauyHuK MO TEMJIOMAaCCOOOMEHY : yueOHOE ocoOue il BYy30B IO
Hanpasienuto 140100 "Termosuepreruka” / @. @. [iserkos, P. B. Kepumos, B. . Benuuko. — 3-¢
u3M., crep. — M. : U3matensckuii nom MOU, 2010. — 196 c. — ISBN 978-5-383-00468-5.;
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2. SIros B.B.- "TemnooOMeH B onHO(a3HBIX cpefax U MpH (pa30BbIX MpeBparieHusx ",
H3narensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012451.html;

3. TerorexHuKa : ydeOHUK /U1 BTY30B / A. M. Apxapos, [u ap.] ; O6m. pen. B. K. Kpytos. — M. :
Mamunoctpoenue, 1986. —432 c.;

4. Cononog, A. I1. TermmomaccooOMeEH B SHEPreTUYECKUX YCTAaHOBKAX. MIH)KEHEpHBIE METOIbI
pacuera. DIeKTPOHHBIN Kypc : yueOHOe mocobue mo kypcam "TemmomaccooOmen",
"TeromaccooOmeH B o6opynoBanun ADC" o HanpaBieHusM "SnepHas SHEpreTHKa U
trertodusuka', "Termnosnepreruka u remwnorexuuka” / A. I1. Conomgos, Ham. uccnen. ya-t "M3OHN"
(HUY"MBU"). — M. : U3a-Bo MU, 2015. — 124 c¢. — ISBN 978-5-7046-1636-8.
http://elib.mpei.ru/elib/view.php?id=6989;

5. Ucauenko, B. I1. Teronepenaya : YueOHUK 711 SHEPreTHYECKUX By30B U (hakynbreroB / B. I1.
Hcauenko, B. A. Ocumnoa, A. C. Cykomen. — 4-¢ u3., nepepad. u nom. — M. : Dueprousaar, 1981.
—416¢c.;

6. byxmupos B. B.- "Tennomaccoodmen. B nByx tomax. Tom " T. 1, U3narensctBo: "UI'OVY",
WBanoso, 2023 - (364 c.)

https://e.lanbook.com/book/369668.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

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

3. Buneokondepenmnuu (Maitaa, Coepmxkas, BK u ap).

5.3 UuTepHeT-pecypchl, BKIIOYas NpodeccnoHa bHbIe 0a3bl JAHHBIX U HH(POPMAIIOHHO-
CIIPaBOYHBIE CHCTEMBI:

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

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

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

4. baza nanabsix BUHUTMH online - http://www.viniti.ru/

5. Baza naHHbIX )KypHaJioB u3aareabcTna Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

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

9. DnexkTponnas 6udmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

10. MopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

11. OrkpbITas yHuBepcuTerckass nHpopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HaMMeHOBaHHe
VYyeOHble ayIUTOPUH IS 11-206, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
MIPOBEICHUS JIEKITMOHHBIX JlekmoHHast BEIIaJIKa JUTs OJIeXKIbI, TyMOa,
3aHATUH U TEKYLIETO ayJIUTOpuUs MYJIbTUMEIUHHBIN TPOEKTOP, yKa3Ka JiazepHasd,
KOHTPOJIS JI0CKa MapKepHas epeABIKHAS, KOJOHKH,

KOHJULMOHEP, HHCTPYMEHTHI IS
MPAKTUYECKUX 3aHITUN

VYyeOHble ayIUTOPUH IS [1-205, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUUHBII POEKTOP, T0CKa
MPAKTUYECKHX 3aHIATHH, KJ1ace MapKepHasl IepeIBIKHAs!, KOJIOHKH,
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KP u KII

KOHJTUITUOHED, HAOOPHI IEMOHCTPAITMOHHOTO
000pyIoBaHusl, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHATHI

Y4eOHbIe ayIUTOPUH IS
HPOBE/ICHHS
1ab0paTOPHBIX 3aHATUI

[1-205,
KomnbrorepHsbrit
KJ1acc

CTOJI MIPEI01aBaTeNsl, CTOJI KOMIBIOTEPHBIH,
TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
MapKepHas [1epeIBUKHas, KOJIOHKH,
KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000py10BaHUs, HHCTPYMEHTHI 1151
NPAKTUYECKHUX 3aHITUI

Y4eOHbIe ayAUTOPHH IS
MIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

[1-205,
KomnbrorepHsbrit
KJ1acc

CTOJI IIPEN0IaBaTeNsl, CTOJI KOMIBIOTEPHBIH,
TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
MapKepHas [IepeIBUKHAs, KOJIOHKH,
KOHIUIIMOHEP, HAOOPHI AEMOHCTPALIMOHHOTO
000py10BaHUs, HHCTPYMEHTHI 1151
NPAKTUYECKHUX 3aHITUI

ITomemnienus aiis
CaMOCTOSATEIIbHON PabOThI

HTB-303,
Jlexumonuas
ayAUTOpHUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIM,

BelIalIKa JIsl OACK/Ibl, KOMIBIOTEPHASI CETh C
BBIX0JIOM B IHTE€pHET, KOMIIBIOTEP
NEPCOHANIbHBIN, IPUHTEP, KOHIUITUOHED

ITomemntenus miis
KOHCYJIbTUPOBAHMS

111-2086,
Jlexunonuas
ayAUTOpHUs

CTOJI TIPENO/IaBaTeIs, CTOJI KOMITBIOTEPHBIH,
BelIaJIKa JUIst OACKIbI, TyMOa,

MYJIbTUMEIMMHBIA IPOEKTOP, YKa3Ka JIa3epHas,

J0CKa MapKEpHasa IICPCABHUIKHAA, KOJIOHKH,
KOHAWIUOHEP, HHCTPYMCHTHI IJIA
IMPAKTHUYCCKUX 3aHATHH

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOro UHBEHTaps

11-107/2, Cxnax
yueOHOT0

unBenTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TepMOIH/IHaMI/IKa H TCILIOIICpCaAada

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KM-1 (KontposnbHas paboTa)
KM-2 KM-2 (KontposbHas paboTa)
KM-3 KM-3 (KontposbHas paboTa)
KM-4 KM-4 (KontposbHas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunexc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuumuimabl KM:
paznena AT AER Henens 4 8 12 16
KM:
1 OcHOBBI TEOpHH TEIJIOOOMEHA
11 Brenenue. +
1.2 TennonpoBOAHOCTH +
1.3 KoHBeKTHBHBIN TEMI000MEH +
14 TennooOMeH U3TydeHueM +
Bec KM, %: 25 25 25 25
4 cemecTtp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJIS YCIIeBA€MOCTH 10 THCIUTIIHHE:
KM-5 KM-5 (KonTponbHas paboTa)
KM-6 KM-6 (KontposbHas paboTa)
KM-7 KM-7 (KouTponbHas paboTa)
KM-8 KM-8 (KontposbHas paboTa)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Hunexc KM- | KM- | KM- | KM-
Howmep Pa3gen quciuIninHbl KM: S 6 ! 8
paszaena AACIE G Henens 4 8 12 14
KM:
1 TerIonpoBOTHOCTh U TEIUIOBOE H3TyICHUE
11 Beenenue B Teruionepenaqy. CriocoObl mepeHoca TeriaoThI. +
' OcHOBHBIE OTIpeIeTICHUS], TEPMUHOJIOTUS
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1.2 OnHoMepHbIE CTallMOHAPHBIE 33/1a4U TEIIONPOBOIHOCTH +

13 OnHoMepHBIC TMHEHHBIC HECTAIIMOHAPHBIC 3aa91 +
TEIJIONPOBOAHOCTH

14 TemnooOmen IESJ'I}"I@HEIGM B CHCTEME TeJl, pa3/IeJICHHBIX + +
JIMATEPMUYHON CpeI0oif, OCHOBHBIC 3aKOHBI U31yYEHUS
TennooOMeH U3TydeHUEeM MEXTY M3 Tydaronie—

15 MOTJIONIAIOIICH CpeIoil U MOBEPXHOCTSIMU HarpeBa + +
TEIJI000OMEHHBIX YCTPOWCTB

Bec KM, %: | 25 25 25 25

S cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-9
KM-
10
KM-
11
KM-
12

KM-9 (KonTponbHas padboTa)
KM-10 (JITabopaTopnas pabota)

KM-11 (KontponbHas paboTa)

KM-12 (KontponbHas paboTa)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunekc KM- | KM- KM- KM-
Howmep S —— KM: 9 10 11 12
pasjena Al et Henens 4 8 12 15
KM:
1 KoHBeKTHUBHEBII TEIIOMAacCOOOMEH
1.1 BBenenne B KOHBEKTUBHBIA TEINIOOOMEH + +
1.2 BHemusis 3a1aya KOHBEKTUBHOI'O TEIJIOOOMEHA + +
13 KonBekTHBHAs TEMIOOTAAYA IPU T€UESHUH KUKOCTH B +
' TpyOax (kKaHanax)
14 Temnootnada mpu (Ha3oBbIX MPEBPALICHUSIX +
) TEIIIIOHOCHUTEIIS
Bec KM, %: | 25 25 25 25

18




