MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMmmbl: TexHuka u pu3nka HU3KUX TeMIepaTyp
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEIIJIOMACCOOBMEH

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

5 cemecTp - 5;
6 cemecTp - 5;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

5 cemectp - 32 yaca;
Jlekuuu 6 cemectp - 28 yaca;
Bcero - 60 yacos

5 cemectp - 48 yaca;
IIpakTnyeckue 3aHATHSA 6 cemecTtp - 28 yaca;
Bcero - 76 yaca

JladopaTopHbie padoThI 6 cemecTp - 14 yacos;

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

5 cemecTp - 97,5 yaca;
CamocrosiTesibHasi padoTa 6 cemectp - 107,5 yacos;
Bcero - 205,0 yaco

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KonnokBuym

KonTposabHnas padora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 5 cemectp - 0,5 uaca;
JK3amMeH 6 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2022



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu sAcTpebos A.K.
[IpenomaBaTelib NaerTbnratop ROe5b2163-YastrebovAK-2523fea A K. fctpebos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.Il. KprokoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacmudpoBka
MIOJITIHUCH)

10.10. Ily3una

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



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/[ AUCHHUIIIMHBI

- U3y4€HHE METOJIOB UCCIIEI0BaHMsI TPOLIECCOB TEMI000MEHa;

- IONTy4eHne MHPOPMALIMU O METOIaX pacyeTa KOJIMYECTBEHHBIX XapaKTePUCTHUK MPOLIECCOB
TEII000MEHA /1151 OCHOBHBIX BHJIOB IIEPEHOCA TEIIOTHI (TEIJIONPOBOIHOCTh, KOHBEKLUS, U3ITyUeHHE), a
TaKXKe MU HAINYUK (PAa30BBIX IEPEXO0B U MACCOOOMEHA;

- IpUOOpETEeHNE HABBIKOB IPUMEHEHMSI 3TUX METOJIOB JUIsl PELLCHUSI Pa3JINYHbIX IPUKIIAJHBIX
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

TIK-2 Cnocoben
aHAJIM3UPOBATh PE3yJIbTATHI
pacyeToB MPOIECCOB
nepeHoca, MPOTEKAIINX B
KOHKPETHBIX TEXHUYICCKHIX
YCTPOMCTBAX M armaparax
YHEPTeTHYECKOTO
o0opynoBaHus
CIIENIHAIFHOIO Ha3HAYECHUS

N/I-2nix-2 lemoncTpupyer
HOHMMaHUE OCHOBHBIX
3aKOHOB TEIIOMaccOOOMeHa
HPUMEHSIET UX JJISI PACYCTOB
AIIEMEHTOB 3HEPTEeTHIECKOTO
000pyJOBaHUS PA3IHYHOTO
Ha3Ha4YCHUA

3HATh:
- OCHOBHBIE MEXaHHU3MBI IIEPeHOCa
TETUIOTH K UX OCOOCHHOCTH B Pa3IMYHBIX
cucTeMax;

- CIIOCOOBI pacyera TEMIIEPaTypPHOTO MOJIS
IIpU TCINIONPOBOJHOCTH B TBCPABIX TCJIaX
U IIePeaBaeMoro TEIIOBOTO MOTOKA;

- CIIOCOOBI pacyeTra TEIIOBOTO MOTOKA
MEK1y TeJIaMH PAa3IMIHON (opMBI IIpH
TEIII000MEHE U3ITyYEHUEM;

- 0COOCHHOCTH IIPOLIECCOB MIEPEHOCA TEIlIa
1 MacCChbl B MHOT'OKOMITIOHCHTHBIX
cucremMax.

YMETh:

- BBIYUCIIATH KOOPPUIIUEHT TEII00TIauH
IIPU BBIHYXXJCHHOU U €CTECTBEHHOU
KOHBEKIINH;

- BBIUUCIIATH KO3 (DUIIUEHT TeII00T1aun
IpY MJICHOYHOW KOHJEHCAllUU Ha
Pa3IMYHBIX NOBEPXHOCTSX;

- BBIYUCIIATH KOOPPUIIUEHT TEII00TIauH
IIpY KUTIEHUH B OOJIBIIOM 00beMe U IIpU
JBUKEHUH KUIISIIEN KUIKOCTH;

- y4aCTBOBAaTh B DKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHMSIX TPOLIECCOB TEMIO0OMEHA
1 00paboTKe pe3yabTaTOB IKCIIEPUMEHTOB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumMHa OTHOCUTCS K OCHOBHOM npodeccroHaibHOM 00pa3oBaTenbHOM nporpamme TexHuka u
¢uznka Hu3kux temmeparyp (naisee — OIIOII), nanpasnenus noarorosku 14.03.01 Snepuas sHepreTuka
U Teriopu3nKa, ypoBeHb 00pa3oBaHus: Bbicliee 0Opa3oBaHue - 6akagaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh OCHOBBI AUCHUIUIHH "Maremaruka" u "O0mas ¢pusznka"

Pe3ynbraTel 00yueHus, TOTy4YeHHBIE IPH OCBOCHUY JUCLUILIHHBI, HEOOXOANMBI TIPH BHITOITHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
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
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 OCHOBBI TEOpUH 144 5 32 - 48 - - - - - 64 - Iloozomogka Kypcosou padomet: Kypcopas
TeI10o0MeHa pabora npeacTaBieHa B BUAE KPYITHOHW 331241
11 Kraccudukanms 6 2 - - - - - - - 4 - 1o y4eOHOMY KelCy, OXBaThIBaIOIICH
MPOIIECCOB HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
TEIIoMaccoobMeHa BapuaHTa IIPOEKTHOTo pemenus. [Ipumep
1.2 TennonpoBogHOCTh 58 12 - 22 - - - - - 24 - 3ananus: Pacdyer TemnepaTypHOTo moss B
1.3 KOHBEKTHBHbII 58 12 - | 22 - - - - - 24 - IUIOCKOI INACTHHE C BHYTPCHHUMHU
TEII000MeH HCTOYHHMKAMH TETIa IPH HECUMMETPHIHBIX
14 Temnooomen 22 6 - 4 - - - - - 12 - T'PaHUYHBIX yCIOBHAX
3ITyYeHuEM Tloozomosxa Kk meKkywemy KOHmpo.iio:
[HoBTOpenune marepuaina no pasgeny "OCHOBBI
TEOPHUH TeTT00OMeHa"
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
I10020mogKa K KOHmMpPONbLHOU padome:
W3y4yenue marepuaioB no pazzaeiny OCHOBBI
TEOPHH TEIJIOOOMEHA U ITOATOTOBKA K
KOHTPOJILHOH paboTte
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: zydenve
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"OCHOBHI TeOpHH TerIoo0MeHa"
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 48 - 2 - - 0.5 64 335
Hroro 3a cemectp 180.0 32 - 48 2 - 0.5 97.5
2 OcHOBBI IIepeHoca 144 6 28 14 | 28 - - - - - 74 - ITodzomoeka K meKyuiemy KOHmpouo:
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TCIJIa 1 MacCChl

IToBTOpenne maTepuana mno pasaeny "OCHOBBI

2.1 MaccooOMmeH 12 6 - - - 6 - nepeHoca Teria u Macch"”
2.2 TenmoodMeH npu 44 10 - 14 - 20 - Iloozomogxka k 1abopamopnoit padome: JIns
KOHJICHCALIUH BBITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
2.3 TermiooOMeH npu 46 12 - 14 - 20 - HEOOXOIUMO NpEeABAPUTCIBHO U3YUYUTh TEMY U
KUTICHUU 3a[auH BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
2.4 | JlabopatopHbie pabOTHI 42 - 14 - - 28 - TAK 7K€ N3yIUTb BOIIPOCHI BAPMAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "OCHOBHI IEpeHOCA TEIUIa M MacChl'"
Marepuay.
Ilo0z0mogKa K ayoumopHsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue marepuaioB no pazzaeiry OCHOBBI
MepeHoca TeIla ¥ MacChl M IIOATOTOBKA K
KOHTPOJBHOI paboTte
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"OcHOBBI IIEpEeHOCa TeMsia U Macchl"
Ok3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 14 28 0.5 74 335
Hroro 3a cemecTp 180.0 28 14 28 2 - 0.5 107.5
UTOro 360.0 - 60 14 76 4 - 1.0 205.0

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosvt meopuu menioobmena

1.1. Knaccudukanus mpoieccoB TerioMaccoooOMeHa
[Tpeamer kypca. OCHOBHBIE CLIOCOOBI IEPEHOCA TETIOTHL..

1.2. TermmonpoBOAHOCTh

OCHOBHBIE TOJIOKEHHSI TEOPUH TEIUIONPOBOIHOCTU. TemmeparypHoe Moje, W30TePMUUYECKUE
noBepxHoctu.  JluddepenuuanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  3akoH  Dypse.
TennonpoBOAHOCTh  Pa3jIMYHBIX  BEHIECTB.  YCIOBUS  OJHO3HAYHOCTH..  CTanuoHapHas
TEIUIONPOBOJHOCTh OJHO- W MHOIOCJIIOWHOW CTE€HOK MPOCTEHINe reoMeTpuu. Y CIoBUE
palroHaIbHOTO BBIOOpA MaTepwalia TEIUIOBON H3OJSAIUH I MIIMHAPUICCKOW CTEHKH. Yder
3aBHCHUMOCTH  TEIUIONPOBOJHOCTH  OT  Temmeparypbl. HHTeHcudukamus Teruionepeaayu.
OddextuBHOCTE OpedpeHus. TerutonpoBogHOCTH pebep. TemmonpoBOIHOCTE NPU  HATUYUAN
BHYTPEHHUX MCTOYHUKOB TEILIOTHL.. HecTanmoHapHas TEIIONPOBOJHOCTh B ILUIACTUHE, LUIUHAPE,
mape. OCHOBBI  TEOpPHUHM  peryjasipHoro pexuma. HecrtanmoHapHbli  TEpeHOC  TeIuia
TEIUIONPOBOAHOCTRIO B MoiyOeckoHedHOM  Tene. (OcCOOEHHOCTH  MHOTOMEPHBIX  3ajad
TEIJIONPOBOIHOCTH. TeopeMa MepeMHOKEHUS PEIICHHI. .

1.3. KoHBEKTHBHBIN TEIIO00OMEH

OcHoBHble TOHATHS U ompeneneHus. Kiaccupukanus mnpomeccoB. duddepeHnnansHoe
ypaBHeHue »SHepruu. Cucrema ypaBHEHUN KOHBEKTHBHOTO TeruiooOMeHa. [Ipubmikenue
norpaHuyHoro ciosi. OcHOBBI Teopuu moaoOus. [loHATHe MOmOOWS (U3NYECKUX TIPOIECCOB.
Kputepun wu ypaBHeHuss mnonobOus. Merton ananu3a pa3MmMepHocTeil.. TernooOMeH mpu
BBIHY)KJICHHOM BHeITHeM oOTekaHuu Teil. OcpeqHeHrne ypaBHEHHI KOHBEKTUBHOTO TEINIOOOMEHa
JUIsE TypOYJIEeHTHOTro morpaHuvHoro cinos. IlpomonpHoe oOTekaHWE IIACTUHBI, JIAMUHAPHBIA U
TypOyJICHTHBIN TTOTPaHUYHBIN clIoi. AHanorusi PeliHonbaca. ['uapoanHaMyka ¥ TEIIOOOMEH TpH
nornepeyHoM o6OTekaHuu Tpyd.. OcOOEHHOCTH KOHBEKTMBHOTO TEIUIOOOMEHa MpU TEYEHUH B
KaHasiax. Pacuer Termootaaun sl CTaOMIM3UPOBAHHOTO T€UEHUS. TerIooTa4a mpyu JaMUHAPHOM
pexxume, 3amauda ['perna-HyccenpTa. 3aKOHOMEPHOCTH TEIUIOOTIAYU TPU TYpOYIEHTHOM DPEKUME
TeueHus.. TermooOMeH TpH €CTeCTBEHHOM KOHBEKIIMM OKOJIO BEPTUKAJIBHOW TIJIACTHHBI W
TOPU30HTAIBHON TPYOBl MpU JTaMUHAPHOM U TypOyJIEHTHOM MOTpaHHYHOM cioe. EcTecTBeHHas
KOHBEKIIMA B y3KMX KaHamax. [IoHATHE O KOHBEKTHBHOW HEYCTOMYMBOCTH CTPATU(PHUIIUMPOBAHHOTO
CJ10S )KUJKOCTH..

1.4. TeniooOMeH U3Ty4YEeHUEM

OCHOBHBIE TOHATHUA. 3aKOHbI W3Iy4eHUss uepHoro Tena. (OCOOEHHOCTH  pealbHBIX
noBepxHocTer. JIyducThiii TerminooOMeH B nuarepMuyeckoi cpeme. OOmuii MeToa pacuera s
cephIX MoBepXHOCTed U JU(HY3HOTO U3IydeHUs. YTriaoBble kodpduiuenTsl. Pemenne 3anau s
MIPOCTEUIINX CXEM..

2. OcHogbl nepernoca menia i Macchbl

2.1. Maccoobmen

CoBMecTHBIE MPOLIECCHI TEIJIO- U MaccooOMeHa. XapaKTepUCTUKU MepeHoca MacChl U SHEPTUU
B OunapHoil cucteme. [quddysus, 3akon ®uka. Cucrema nauddepeHnanbHbIX ypaBHEHUN IS
TEIIO- U MaccooOMeHa. AHAJIOTHUs MPOLECCOB TEIIO- U MAaCCOOOMEHA NMPH HU3KOM MHTEHCUBHOCTHU
Maccooomena. TpoitHast anamorusi. OCOOEHHOCTH TEIJIO- M MaccooOMeHa MpU 3HAYUTEITHHOM
MOTIEPEYHOM MTOTOKE MACCHI..



2.2. TennooOMeH MpH KOHICHCAINH

Knaccudukanusi mporieccoB, BO3MOXKHBIE PEXHUMBI KOHJeHcanuu mapa. CucreMa ypaBHEHUM
JUTSL IBUOKCHHSI KUJIKOCTH CO CBOOOJIHOM MOBEPXHOCTHIO MpH (pasoBoM mepexone I pona. Pemenue
HyccenpTa a1 TUIEHOYHOM KOHJEHCAlUM Ha BEPTUKAIBHOM CTEHKE MU €ro MoCleAYIoIue
yrounenus. KoHeHcanus Ha TOpu3oHTaNbHOU TpyOe. Uuncma monobus. TypOyneHTHOe TedeHue
KOHJCHCUPOBAHHOM IJIeHKU. OCOOEHHOCTH IJIEHOYHOW KOHJAEHCAIMU BHYTpU TpyO. MexaHusm u
TEII000MEH IPU KarejabHOW KOHIAEHCALUN. .

2.3. TenmooOMeH npu KUTICHUH

Knaccugukanuss mpoueccoB. Mojenu 5>IeMEHTApHBIX MPOIEeccOB. PeXUMBI KUICHHS B
OonbioM oObeme. TemooTnadya B Pa3IMYHBIX pEXHMaX, KPU3UCHl KuieHus. Teopernyeckue
MOJIENIN TETIO0OMEHA MPU KUIIEHUH B OOJIBIIOM 00BbeMe. Y CTOWYMBOCTD MPOLIECCa C TOUKH 3PEHUS
TEIUIOBOro OanaHca Trperouiel creHkd. Kumenwe mnpu BBIHY)KIEHHOM TEUEHUH SKUIKOCTH.
TemooOMeH npu ABMXEHUU (HpOoHTA (Ha30BOTO IMEePexoa..

2.4. JTabopatopHbie pabOTHI

OnpeneneHne TEIUIOEMKOCTH MW TEMIEPaTypOIPOBOJIHOCTH TBEPABIX MAaTEPHAIOB METOIAOM
perynsapHoro pexuma. OMNbITHOE H3Y4YeHHE TEIJIOOTAAYd MpPH CBOOOJHOM U BBIHYKICHHOU
KOHBEKIIMHM BO3JlyXa OKOJIO TN Pa3jIM4HON reoMeTpuu. V3ydeHHWe TeIIOOTAaud TPU KUIICHUU
a3oTa B OOJIBIIIOM O0BbEME..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. CranmoHapHble 331a4K TEIUIONPOBOAHOCTU 0€3 BHYTPEHHUX UCTOYHHUKOB Teruia (8 yacoB).;
2. CranioHapHBbI€ 331a4H TEIUIONPOBOAHOCTH IPY HATMYMU BHYTPEHHHX MCTOYHUKOB TEILIA
(6 gacoB).;
3. Hecrannonaphsie 3a1auu TEIJIONMPOBOAHOCTH (8 4acoB).;
4. KoHBEKTUBHBIHN TETUIOOOMEH MPY BHEIIHEM 00TeKaHWU T (6 4acoB).;
5. KoHBeKTHBHBIH TEMJI000MEH MPH JIJAMUHAPHOM T€UEHUH B KaHanax (6 4acoB).;
6. KOoHBEKTHBHBIN TeM1000MeH NpH TypOYJIEHTHOM TeUEHHH B KaHanax (4 yaca);
7. TenooOMeH IPH €CTECTBEHHON KOHBEKIIUH OKOJIO TeJl pa3audHoi popmel (6 4acoB).;
8. TemnmooOMmeH uznyueHnuem (4 gaca).;
9. IlneHouHas KOHJEHCAIMsI HEMTOIBUKHOTO Mapa Ha BEPTUKAIBHBIX MJIOCKOCTAX U TpyOax (6
9acoB).;
10. T1neHoYHAas KOHIEHCAIIMS HETIOIBI)KHOTO TTapa Ha TOPU30HTAIBHBIX TpyOax (4 vaca).;
11. [IneHouHas KOHJEHcaIUs IBHXKYIIerocs napa (4 yaca).;
12. TennooOMeH MpH My3bIpbKOBOM KUIIEHUU B 00JIbIIOM 00beMe (6 4acoB).;
13. Kpusucsl KuneHus, TeIo00MeH U INIEHOYHOM KUIIEHUH B O0JibIIoM oO0beMe (4 yaca);
14. TennmooOMeH MpH KUMEHUH JBUXKYIIEHCS B KaHale )KUJIKOCTH (4 Jaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenue TEIUIOEMKOCTH U TEMIIEPATYPOTIPOBOTHOCTH TBEPABIX MATEPHATIOB METOAOM
peryisipHoro pexxuMma (4 Jaca).;
2. OnbITHOE U3yYEHUE TETUIOOTAAUN IPU CBOOOIHOMN U BBIHYKJIEHHOM KOHBEKIIMH BO3TyXa
OKOJIO TeJ pa3InuyHON TeoMeTpuu (4 Jaca).;
3. M3ydeHue TemnooTjauu Mpyu KUTMEHUH a30Ta B 00boM oobeMe (6 4acoB)..

3.5 Koncyabranumn

AyoumopHvie KOHCYAbMAauUy no Kypcogomy npoekmy/pabome (KIIP)




1. KoHcynbranuu HampaplieHbl Ha BBINOJHEHHE pa3lie]lOB KypCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"OCHOBBI TEOpUHU TEIIIOOOMEHA"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO MPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mperoaaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"OCHOBBI IEpEHOCA TEIJIa U MACChI"

I'pynnosvie koncynomayuu no pazoeram oucyuniunst (I'K)

=

OO6cyxaeHre MaTepualoB 1o keiicam pazjaena "OCHOBBI TEOPUH TETUIOOOMeHA"
2. OOcyxkIeHne MaTepralioB 1o KelicaM pasjena "OCHOBBI IEpeHOca Terjia U MacCh”
Hnousudyanvrvle koHcyrbmayuu no Kypcosomy npoemy /pabome (MKKII)

=

Koncynbranuu nmpoBoastcs no paszaeny "OcHOBBI Teopuu TermaooOMeHa"
2. Koncynpranuu npoBoasaTcs 1o pasaeny "OCHOBBI IEpeHoca Teria 1 Macchl”
Texywuti konmpoas (TK)

1. KoHcynpranuu HampaBlieHbl Ha MOJyY€HHUE WHAUBUAYAIBHOTO 33aJaHUS AJIs BBHIIOJHEHUS
KOHTPOJIBHBIX MEPONPUATHIA 10 paszaeiny "OCHOBBI TEOpUH TEIIooOMeHa"

2. Koncynbranuu HampaBlieHbl HA MOJIyY€HUE WHIAWUBUAYAIBHOTO 3aJaHUS AJIS BBHIIOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pazaeny "OCHOBHI IEpeHoca Teria U Macchl”

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena OneHOYHOE CPeaICTBO
3arIaHupOBaHHBIE PE3YAbTAThl 00YUEHUS 110 Kotbl JUCLUIUIMHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCIUILINHE COOTBETCTBHH C
WH/IUKATOPOB
(B cOOTBETCTBUU C pazjesioM 1) m.3.1)
1 | 2
3HaTh:
0COOEHHOCTH MPOIIECCOB MEpeHoca Teria u VJT-2m1c2 + KomnnoxkBuym/MaccooOmen
Macchl B MHOTOKOMITOHEHTHBIX CHCTEMax
CIOCOOBI pacyeTa TEIIOBOTO MOTOKA MEXKTY KonTponbnas padota/TennooOMeH u3nydeHreM
TeJIaMH Pa3IMIHON (OPMBI IPH TEIIIO0OOMEHE N-2nk-2 +
U3ITy4YeHUEM
CIOCOOBI pacyera TEMIEPATyPHOTO OIS ITPH KonTtponsHast pabora/TemnonpoBogHOCTb
TEIUIONPOBOJHOCTH B TBEP/BIX TeNaX U N-2nk-2 +
IIepe1aBaeMOro TEMJI0BOro MOTOKa
OCHOBHBIC MEXAHU3MBI IEPEHOCA TEMIOTBI M MX | 1 =22 + Komnoksuym/Knaccudukamus nporeccoB TermioooMeHa
0COOCHHOCTH B Pa3JIMYHBIX CUCTEMAX
Ymersb:
y4acTBOBAaTh B 9KCIIEPUMEHTAIIbHBIX JlaGopartopHas paboTa/M3ydeHne TenaooTjauu Npu KUMEHUH
HCCIIEIOBAHUSX MPOIECCOB TETNIOOOMEHA U azoTa B 00JIbIIIOM 00BEME
00paboTKe pe3ysIbTaTOB HKCIIEPUMEHTOB 1
abopatopHas pabora/OnpeneneHue TENI0EMKOCTH U
V202 + TEMIEPATyPONPOBOIHOCTH TBEPABIX MATEPHAIOB METOI0M
PETYJISIPHOTO peXUMa
JlabopaTopHas pabota/OnBITHOE U3YUEHUE TETUIOOTAauN TIPU
CBOOOTHOMN M BBIHYX/IEHHOW KOHBEKIIMH BO3/1yXa OKOJIO TeJ
pa3INYHON T€OMETPUH
BBIUUCIIATH KOA((UIIUEHT TEII00TAauu PU KontponbHas padora/TennoodMeH npu KUMEHUH
KHUIIEHUU B OOJIBIIOM 00BbEME U IIPU JBUKECHUH N-2nk-2 +
KUIISIEeH )KUJIKOCTH
BBIUYUCIATH KO3(PPUIIMEHT TEMIO0TAauU MTPU W20 + KonTponbHas pabora/TermiooOMeH npu KOHACHCAUN
TUIEHOYHOW KOHJICHCAIIMU HA PA3JIMYHbIX
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ITOBEPXHOCTAX

BBIYUCIIATH KOO (UIIMEHT TEII00TAauU TIPU
BBIHYK/ICHHOHM U €CTECTBEHHOH KOHBEKLIUH

WJI-2nk-2

KonTtponbHast pabora/KoHBEKTHBHBIN TEIII000MEH
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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 peanmuzanuu: [TuceMeHnHas padbota
1. KonBektupubli TemmooomMeH (KonTpoiasHas pabora)
2. TermooOMmen m3mydenueM (KontpoasHas pabora)
3. TermonpoBogHocTh (KoHTpOnbHAs paboTa)

®dopma peanmszanuu: Y cTHas Gpopma
1. Knnaccudukanus nporeccoB TeruioooMena (Kommoksuym)

6 cemecTp

Dopma peanuzanuu: 3aniuTa 3aTaHUA
1. 3y4eHue TerooTjauu pu KUMeHUH a3oTa B 6osbiiom oobeme (JIabopaTopHas pabora)
2. OmnpeneneHre TeIUIOEMKOCTH H TEMIIEPATYPOIIPOBOTHOCTH TBEPABIX MATEPHAIOB METOIOM
perynsapHoro pexxuma (JlabopaTopHas padorta)
3. OnbITHOE M3YYCHHE TEIIOOTAaYH MPU CBOOOHON M BBIHYKICHHOW KOHBEKIIMH BO3TyXa
OKOJIO TeJ pa3InyHoi reomeTpuu (JIabopaTtopHas padora)

Popma peanmzanuu: [TucemenHas padora
1. Termmoo6men nipu kurennn (KoHTposibHast paboTa)
2. TerutoodMmen nipu kouaeHcanuu (KorTponbsHas pabora)

®dopma peanuzaruu: YctHas popma
1. Maccooomen (KomnokBuym)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 IMCIHIIIMHE
Oxsamen (Cemecmp Nes)

Ixzamen (Cemecmp No6)

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS
1. LiBetkoB, @. ®@. TemnomaccooOMeH : yueOHOe mocoOue 7Sl By30B 110 SHEPTreTUYECKUM
cneruaibHOCTSIM / @. @, [[BeTKOB, b. A. I'puropses . — 2-e u3x., ucnp. u jon . — M. : U3n-Bo

MDBMH, 2005 . — 550 c. - ISBN 5-7046-1270-9 .;
2. dros, B. B. TemmooOmen B ogH0oda3HBIX cpeax U npu (pa3oBbIX MPEBpAIICHUIX | yieOHOe

nocoOue JUIst By30B 110 HarpasieHHIo "SaepHast sHepretuka u terogpusuka” / B. B. Sros . — M. :

Wz parensckuii Jom MOU, 2014 . — 542 c. - ISBN 978-5-383-00854-6 .;
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3. Slctpebos, A. K. HekoTopsle 3a1aun TemiooOMeHa B 0AHO(GA3HBIX U ABYX(Pa3HbIX CUCTEMAX :
yaeOHoe mocobue 1o Kypey "Termno- u maccoodmen" 1mo HampaBieHuIo "SnepHas 2HEpreTuKa u
terodusuka" / A. K. Sctpebos, Ham. uccnen. yu-t "MOU" . — M. : U3x-Bo MOMU, 2015 . - 80 c. -
ISBN 978-5-7046-1564-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7266;

4. lIpetkoB, ®@. ®@. 3a7a4HUK 110 TEIIIOMACCOOOMEHY : yueOHOE TOCOOHE sl BY30B 10
HarnpasieHuto 140100 "Termnosnepreruka" / ®@. @. IIgetkos, P. B. Kepumos, B. 1. Benuuko . — 2-¢
U3, uctp. u gon . — M. : U3narensckuit jom MOU, 2008 . — 196 c. - ISBN 978-5-383-00259-9 .;
5. 'muesckuii, A. ®@. JlabopatopHbie paboThl 110 TertooOMeny. Yacts 1. JJabopaTopHbIii
NPaKTUKYM : yueOHoe mocodue no kypcy "Temio- u maccooOMen" o HampasieHuo "SnepHas
sHepreTuka u Teriodusuka" noarotopku "TexHuka u ¢pusnka HU3KUX Temneparyp" u ap. / A. @.
I'muesckuii, [1. B. Kopones, Han. uccnen. yu-tr "MOU" . — M. : U3n-Bo MOU, 2016 . —40 c. -
ISBN 978-5-7046-1661-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8173.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHue:
1. Office;

2. Windows;

3. MathCad:;

4. Matlab.

5.3 UuTepHeT-pecypchl, BKIOYas NpodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIPaBOYHbIE CHCTEMBI:

1. 9bC "YHuBepcurerckas 6ud1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanabIx Scopus - http://www.scopus.com

5. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

6. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

7. IMopTaa oTKPHITHIX TaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

8. HaumoHabHbI MopTaj onJiaiin 00yuenus «OTKpbITOEe 00pa3zoBanue» - https://openedu.ru
9. OTkpbITasi yHuBepcuTeTckass nHpopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeueHust Homep aynutopumn, Ocnamenne
HauMEHOBaHUue
Y4eOHble ayAUTOpUH IS M-503, YueOHas rnapra, CTOJ IPEenoaaBarens, CTyl,
MIPOBEJICHUS JTIEKIIMOHHBIX ayIUTOPHUS JIOCKa MEIoBast
3aHATUHN U TEKYLLETO K-120, MamuHHbIH 3a1 cepBep, KOHAULMOHED
KOHTPOJIA NBI|
A-404, YyeOnas rapra, CTOJ IIPenoaaBaress, CTyl,
aynuropus "A" JIOCKA MEJNOBAasi, MyJIbTUMEIUNHBIN
MIPOEKTOP, IKPAH
Y4eOHble ayAUTOpUH IS M-503, YueOHas rnapra, CTOJ IPEenoaaBarens, CTyl,
MPOBEJICHUS TPAKTUYECKHUX ayIUTOPHUS JIOCKa MEIoBast
3ansatuit, KP u KII K-120, MamuHHbIM 3a1 cepBep, KOHAULMOHED
HBII
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A-404, Yuebnas
aynutopus "A"

napra, CTOJ MpenoaaBaTens, CTyl,
JIOCKA MEJOBAasi, MyJIbTUMEIUNHBIN
MPOEKTOP, FIKPaH

Y4eOHbIe ayAUTOPHH TS
MIPOBEJICHUS JIAO0OPATOPHBIX
3aHSITUH

M-400, Yuebuas

CTOJI, TAOOPATOPHBIN CTCH]T

VYuebHble ayIUTOPUH VIS
IIPOBEICHUS IIPOMEKYTOYHON
aTTecTaluu

nabopaTopus
TENIOMaccoOOMEHa
K-120, MamuHHbI#1 3211 cepBep, KOHAUIMOHEP
NBI]
M-412, Yuebnas CTeJUJIaX JJIs1 XpaHEHUs KHUT, CTOJI,
ayIUuTOpHUs CTYJI, MyJIbTUMEIUUHBIN IIPOEKTOP,

JOCKa MapKEpHasi

M-503, Yuebnas
ayJIUTOpUS

napra, CToJ np€rnoaaBaTcii, CTyll,
JOCKa MCJIOBast

K-120, MamuyHHBIN 3a11
HBI]

cepBep, KOHIUITHOHED

A-404, YueOnas
aynutopus "A"

napra, CTOJ IPEnoIaBaTes, CTyl,
JIOCKa MeJ0Basi, MyJIbTUMEIUHHBIN
IIPOEKTOP, IKpaH

I[Tomemnienus miis
CaMOCTOSATEIIbHON PabOThI

M-411/1,
KomnbroTepHslii ki1acce

CTOJI, CTYJI, JOCKa MEJOBasd,
MYJIbTUMENUUHBIN IPOEKTOP,
KOMITBIOTEP MEPCOHAIBHBIN

ITomemnienus mis

M-402, Aynutopus xad.

"HT"

CTEJUIaX JJI1 XpaHEHUsl KHUT, CTYII,
CTOJI HUCHMEHHBII

KOHCYJIbTUPOBAHUs
[TomereHus It XpaHEHHsI
o0opymoBaHus U y4eOHOTO

WHBEHTAPs

M-407/1, Knagoas

CTCIIaXK JId XpaHCHUA WHBCHTApPA,
CTCJIIAXK IJIA XPAaHCHUS KHUT,
HHBCHTApPb CH@HI/IaHI/I?»I/IpOBaHHBIﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Knaccudukarus npoueccoB Termnooomena (Kommoksuym)

KM-2 TemnomnpoBoanocts (KontponsHas padota)

KM-3 KonsektusHbIi TemioooMeH (KontposbHaas paborta)

KM-4 Temnooomen uznydenueM (KorrponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuummabl KM:
paszena AT AER Henens 3 7 12 15
KM:
1 OcHOBBI TEOpHH TEIJIOOOMEHA
11 Knaccugukarus nporeccoB TermioMaccoooMeHa +
1.2 TemnonpoBoHOCTD +
1.3 KoHBeKTHBHBIN TEMI000MEH +
14 TennooOMeH U3TydeHueM +
Bec KM, %: 5 40 40 15
6 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJIS YCIIeBA€MOCTH 10 THCIUTIIHHE:

KM-5 Maccoobmen (KommokBuym)

KM-6 Temmooomen npu koraeHcanuu (KontpoiabsHas padboTa)

KM-7 Tennoobmen npu kunenuu (KonrponsHas padora)

KM-8 Onpeznenenne TeII0EMKOCTH U TEMIIEPATYPOITPOBOIHOCTH TBEP/BIX MAaTEPHAIOB METOIOM
perynspHoro pexxuma (JlabopaTopHas padota)

KM-9 OnpiTHOE H3y4YeHHE TEIUIOOTIAYH ITPU CBOOOTHOM M BBEIHYJICHHON KOHBEKITUH BO3IyXa OKOJIO
TeJ pa3nuuHoil reomerpun (Jlaboparopnas paborta)

KM-  H3ydeHwue TEIIOOTIA4YH MIPHU KUTIEHUHU a30Ta B OoJbiiom oowseme (JIabopartopHas padoTa)
10

Bujx npomexyTo4HOI aTTecTallMy — JK3aMEH.

Nunexc KM-5 | KM-6 | KM-7 | KM-8 | KM-9 | KM-10
Homep Pa3nen mucimIuIinebl KM:
pasiena G eI Henenst 3 7 12 14 14 14
KM:
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OCHOBEBI NEepCHOCAa TCIJIa U MACChI

11 Maccoobmen +

1.2 TennooOMeH py KOHICHCAIIUH +

13 TennooOMeH TpU KUTICHUH +

14 JlaGopaTopHbie pabOThI + + +
Bec KM, %: | 10 25 25 13 13 14
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