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 2023
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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
3amauy IUCHUAIINHBI

- 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 HAINYUU (A30BBIX NIEPEXOJ0B U MACCOOOMEHA;

- IpUOOpETEHNE HaBBIKOB IPUMEHEHHSI 3TUX METOJIOB JUIsl PELLICHUS PA3JINYHbIX IPUKIIAIHBIX
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
KOMIIeTEeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 Cnocoben
aHAJIM3UPOBATh PE3yJIbTATHI
pacyeToB MPOIECCOB
nepeHoca, MPOTEKAIINX B
KOHKPETHBIX TEXHUYICCKHIX
YCTPOMCTBAX M armaparax
YHEPTeTHYECKOTO
o0opynoBaHus
CIIENIHAIFHOIO Ha3HAYECHUS

NJI-2nix-1 lemoncTpupyer
HOHMMaHUE OCHOBHBIX
3aKOHOB TEIIOMaccOOOMeHa
HPUMEHSIET UX JJISI PACYCTOB
AIIEMEHTOB 3HEPTEeTHIECKOTO
000pyJOBaHUS PA3IHYHOTO
Ha3Ha4YCHUA

3HATh:
- crocoOBI pacyeTa TeMIIepaTypHOTo MO
IIPU TEIUIONPOBOJHOCTH B TBEPJIBIX TEIax
U TIepe1aBaeMOro TEIJIOBOTO MOTOKA;

- OCHOBHBIC MEXaHH3MBbI TIEpEHOCA
TCIIJIOTHI 1 UX OCO6€HHOCTI/I B pa3JIMYHBIX
cUCTEeMaXx;

- criocoOBI pacyeTa TeII0BOTrO MOTOKA
MEXTy TeJIAMH Pa3InIHON POPMBI IIPH
TEIJI000MEHE U3ITYYCHUEM;

- 0COOEHHOCTH MPOLIECCOB IIepeHoca Teria
1 MAaCChl B MHOT'OKOMITOHCHTHBIX
CUCTEMaXx.

YMETh:

- BBIYUCIIATH KOOPPUIIUEHT TEII00TIauH
IIPU BBIHYXXJCHHOU U €CTECTBEHHOU
KOHBEKIINH;

- y4aCTBOBAaTh B DKCIIEPUMEHTAIbHBIX
MCCJIETOBAHMSIX MTPOLIECCOB TEIII000MEHa
1 00pabOTKe pe3yNnbTaToOB IKCIIEPUMEHTOB;
- BBIYUCIIATH KOOPPUIIUEHT TEII00TIauH
IIpY KUTIEHUH B OOJIBIIOM 00beMe U IIpU
JBUKEHUH KUIISIIEN KUIKOCTH;

- BBIUUCIIATH KO3 (PUIIMEHT TeII00TAaun
IpU MJICHOYHOW KOHJEHCAllUU Ha
pa3IMYHbIX TOBEPXHOCTSX.

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 /KOHTPOJIb
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
TenI000MeHa pabora npeacTaBieHa B BUAE KPYITHOHW 331241
11 Kraccudukanms 6 2 - - - - - - - 4 - 1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HpPOLECCOB HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
TEIJIOMaccooOMeHa BapuaHTa IIPOEKTHOTo pemenus. [Ipumep
1.2 TennonpoBogHOCTh 58 12 - 22 - - - - - 24 - 3ananus: Pacdyer TemnepaTypHOTo moss B
1.3 KouBekTuBHBIN 58 12 - 22 - - - - - 24 - IJIOCKOM IUIACTUHE C BHYTPEHHUMU
TeImI00oMeH HCTOYHHMKAMH TETIa IPH HECUMMETPHIHBIX
14 Temnooomen 22 6 - 4 - - - - - 12 - T'PaHUYHBIX yCIOBHAX
U3J1ydeHHeM Iloozomoeka Kk mexkyuwiemy KOHMPOJII0:

[HoBTOpenune marepuaina no pasgeny "OCHOBBI
TEOPHUH TeTT00OMeHa"

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Ilo0z0mogKka K KOHMPOILHOU padome:
W3y4yenue marepuaioB no pazzaeiny OCHOBBI
TEOPHUH TETI0O0OMEHa W TIOATOTOBKA K
KOHTPOJBHOI pabote

CamocmosamensbHnoe usyuenue
meopemuueckozo manepuana: zydenve
JIOTIOTHUTEIBHOTO MaTepralia o pasaery
"OCHOBHI TeOpHH TerIooOMeHa"

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 319-512
[2], 257-539
[3], 56-78




[4], 99-191
[5], 19-38
[6], 158-498

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

180.0

32

48

0.5

64

335

HToro 3a cemecTp

180.0

32

48

0.5

97.5

OCHOBHI IepeHoca
TEIUIa ¥ Macchl

144

28

28

74

2.1

Maccoobmen

12

2.2

Tenmoobmen mpu
KOHJICHCALIUH

44

10

14

20

2.3

Tenmoobmen mpu
KUIICHUH

46

12

14

20

2.4

JlabopaTopHbIie pabOTHI

42

14

28

Ilo0z0moeKa K mexkyuiemy KOHmMpoiio:
[ToBTOpenne maTepuana mo pasaeny "OCHOBEI
mepeHoca Teria 1 Maccol”

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJTHEH U 33JJaHUH TI0 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA0OpaTOPHOM paboThI, a
TaK )K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "OCHOBHI epeHoca TeIuia U Macchl”
MaTepHuany.

Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Ilo0ozomoeka K KOHMPOILHOU padome:
Nzyyenne maTepuainos 1o pazneny OCHOBBI
MepeHoca Teria ¥ MacChl U MOJATOTOBKA K
KOHTPOJIBbHOI! paboTte

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"OCcHOBBI IIEpeHoca Terja U Macchl"
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:

[1], 25-318
[2], 33-256
[3], 3-55
[4], 5-98
[5], 2-18
[6], 13-157

DK3aMeH

36.0

0.5

33.5

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 — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrmnoBsie KOHCYIbTaMU 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosvt meopuu menioobmena

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

1.2. TermmonpoBOAHOCTh

OCHOBHBIE TOJIOKEHHSI TEOPUH TEIUIONPOBOIHOCTU. TemmeparypHoe Moje, W30TePMUUYECKUE
noBepxHoctu.  JluddepenuuanbHoe  ypaBHEHHE  TEIUIONPOBOAHOCTH.  3akoH  Dypse.
TennonpoBOAHOCTh  PA3jIMYHBIX  BEIIECTB.  YCIOBUSA  OJHO3HAYHOCTH..  CTanmoHapHas
TEIUIONPOBOJHOCTh OJHO- W MHOIOCJIIOWHOW CTE€HOK MPOCTEHINe reoMeTpuu. Y CIoBUE
palroHaIbHOTO BBIOOpA MaTepwalia TEIUIOBON H3OJSAIUH I MIIMHAPUICCKOW CTEHKH. Yder
3aBHCHUMOCTH  TEIUIOMPOBOJHOCTH OT  TemmepaTrypbl. HTeHcuduKanus  Terionepenadu.
OddextuBHOCTh OpedpeHus. TermmonpoBoaHOCTh pedep. TemnonpoBOAHOCT, MPU  HATHYUHU
BHYTPEHHUX MCTOYHUKOB TEILIOTHL.. HecTanmoHapHas TEIIONPOBOJHOCTh B ILUIACTUHE, LUIUHAPE,
mape. OCHOBBI  TEOpPHUHM  peryjasipHoro pexuma. HecrtanmoHapHbli  TEpeHOC  TeIuia
TEIUIONPOBOAHOCTRI0O B monyOeckoHeuHOM  Tene. (OcCOOEHHOCTH  MHOTOMEPHBIX  3ajad
TEIJIONPOBOIHOCTH. TeopeMa MepeMHOKEHUS PEIICHHI. .

1.3. KoHBEKTHBHBIN TEIIO00OMEH

OcHoBHble TOHATHS U ompeneneHus. Kiaccupukanus mnpomeccoB. duddepeHnnansHoe
ypaBHeHue »SHepruu. Cucrema ypaBHEHUH KOHBEKTHBHOro Temiooomena. [Ipubnmxenue
norpaaugHoro ciosi. OcHoBBI Teopuu moaoOus. [loHATHe MOMOOWS (U3NYECKUX TIPOICCCOB.
Kputepun wu ypaBHeHuss mnonobOus. Merton ananu3a pa3MmMepHocTeil.. TernooOMeH mpu
BBIHY)KJICHHOM BHEIIHEM oOTekaHuu Tesl. OcpellHeHHE YpaBHEHHI KOHBEKTHMBHOTO TEIIOOOMEHa
JUIsE TypOYJEHTHOTO MorpaHu4Horo ciuos. llpomonbHoe oOTekaHHE IUIACTUHBI, JIAMUHAPHBIA U
TypOyJICHTHBIN TTOTPaHUYHBIN clIoi. AHanorusi PeliHonbaca. ['uapoanHaMyka ¥ TEIIOOOMEH TpH
nornepeyHoM o0TekaHuu Tpyd.. OCOOEHHOCTH KOHBEKTHBHOTO TEIMJIOOOMEHa MpU TEYCHHH B
KaHasiax. Pacuer TermmooTnauu sl CTaOMIM3MPOBAHHOTO TeUEHUs. TerIooTaya mpyu JaMUHAPHOM
pexxume, 3amauda ['perna-HyccenpTa. 3aKOHOMEPHOCTH TEIUIOOTIAYU TPU TYpOYIEHTHOM DPEKUME
TeueHus.. TermooOMeH TpH €CTeCTBEHHOM KOHBEKIIMM OKOJIO BEPTUKAJIBHOW TIJIACTHHBI W
TOPU30HTAIBHON TPYOBI MpU JTaMHUHAPHOM U TypOyJIE€HTHOM MOTpaHUYHOM clioe. EcrtecTBeHHas
KOHBEKIIMA B y3KMX KaHamax. [IoHATHE O KOHBEKTHBHOW HEYCTOMYMBOCTH CTPATU(PHUIIUMPOBAHHOTO
CJ10S )KUJKOCTH..

1.4. TeniooOMeH U3Ty4YEeHUEM

OcHOBHBIE TOHATUSA. 3aKOHBI U3NMydyeHUs uepHoro Tena. (OcoOEHHOCTH  peabHBIX
noBepxHocTeh. JIyducThiii TermiooOMeH B auarepmMudeckoi cpeme. OOmuii MeTon pacuera s
cepbIX moBepxHocTel U nuddy3Horo uznydeHus. YrioBele KodpduiueHTsl. Perenne 3agad s
MIPOCTEUIINX CXEM..

2. OcHogbl nepernoca menia i Macchbl

2.1. Maccoobmen

CoBMecTHBIE MPOLIECCHI TEIJIO- U MaccOOOMeHa. XapaKTepUCTUKU TEPEeHOCca MacChl U SHEPTHH
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 TEIIO- M MaccooOMeHa MpHU 3HAYUTEITHLHOM
MOTIEPEYHOM MTOTOKE MACCHI..



2.2. TennooOMeH MpH KOHICHCAINH

Knaccudukanusi mporieccoB, BO3MOXKHBIE PEXHUMBI KOHJeHcanuu mapa. CucreMa ypaBHEHUM
JUTSL IBUOKCHHSI KUJKOCTH CO CBOOOJIHOM MOBEPXHOCTHIO TpH (azoBom mepexone I poga. Pemenwne
HyccenpTa a1 TUIEHOYHOM KOHJEHCAlUM Ha BEPTUKAIBHOM CTEHKE MU €ro MoCleAYIoIue
yrounenus. KoHeHcanus Ha TOpu3oHTaNbHOU TpyOe. Uuncma monobus. TypOyneHTHOe TedeHue
KOHJCHCUPOBAHHOH IJIeHKU. OCOOEHHOCTH IJIEHOYHOM KOHJAEHCAMU BHYTpU TpyO. MexaHusm u
TEII000MEH IIPU KareabHOW KOHIEHCALINN. .

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. TeriooOMeH Mpy KUTIEHUU ABIIKYILEHCS B KaHase Kuakoctu (4 yaca).;
2. Kpuzucel kunenusi, TeriooOMeH IpH MJIEHOYHOM KUIIEHUH B 00J1b1I0M 00beMe (4 yaca);
3. [Inenounas koHaeHCANMsI IBUXKYIIErocs napa (4 yaca).;
4. IlnenoyHasi KOHJEHCAIMS HETIOABMKHOTO TTapa Ha TOPU3OHTAIIbHBIX TpyOax (4 yaca).;
5. Ilnenounas KOHJEHCAIMsI HETIOABIKHOTO Mapa Ha BEPTUKAIBHBIX MIIOCKOCTAX U TpyOax (6
4acoB).;
6. KoHBeKTHBHBIH TEMI000MEH NP BHEIIHEM O0TeKaHuu Tell (6 4acoB).;
7. CranoHapHbIe 3a/1a4H TETUIONPOBOIHOCTH TPH HAJTMYUHN BHYTPEHHUX HCTOYHHKOB TETIIA
(6 gacoB).;
8. KoHBEeKTUBHBIN TeM1000MeH pH TypOYyJIEHTHOM T€UEHUH B KaHajax (4 yaca);
9. KoHBeKTHBHBIH TEMI000MEH MPH JAMUHAPHOM T€UEHUH B KaHasax (6 4acoB).;
10. HecranmonapHsie 3a/1auu TEMJIOMPOBOAHOCTH (8 4acon).;
11. TensiooOMeH Npu My3bIPbKOBOM KHUIIEHHH B 60Ib1IOM 00beMe (6 yacoB).;
12. CranrioHapHbI€ 3a7a41 TETIOMPOBOJHOCTH 0€3 BHYTPEHHUX UCTOUYHUKOB Teria (8
9acoB).;
13. TermooOMeH Npu €CTECTBEHHOM KOHBEKIIMH OKOJIO TEJ pa3IudHon (hopmsl (6 4acoB).;
14. TenmoobmeH n3nyueHueM (4 Jaca)..

3.4. TeMbl 1a00paTOPHBIX padoT
1. OnpITHOE U3YYECHHE TETUIOOTIaYu TIPH CBOOOHON U BBIHYK/IEHHON KOHBEKIIMH BO3IyXa
OKOJIO TEJ pa3InuyHON reoMeTpuu (4 yaca).;
2. OnpeneneHue TEINIOEMKOCTH U TEMITEPATyPOTIPOBOTHOCTH TBEPABIX MAaTEPUATIOB METOIOM
peryisipHoro pexxuma (4 yaca).;
3. M3ydeHue TemiooTjauu Mpy KUMEHUH a30Ta B 00sblioM oobeMe (6 4acoB)..



3.5 Koncyabranumn

Ayoumopuwie KoOHCYIbmMayuyu o Kypcosomy npoexkmy/pabome (KIIP)

1. KoHcynbTanuu HampaplIeHbl Ha BBINIOJHEHHE pa3/ie]lOB KypCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTAIlMM Pa30HMparoTcs HauOoliee BAaXKHBIE YAaCTH PACUCTHBIX 3aJaHUil paszzaena
"OCHOBBI TEOpUHU TEIII00OMEHa"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO MPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpYyNIOBBIE
KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"OcHOBBI IEpeHOCa TeIIa U Macchl”

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

1. OO6cyxnaeHue maTepHralioB 1o Kericam pasnena "OCHOBBI TEOpHUH TeIIooOMeHa"
2. OOcyxkaeHre MaTepralioB 1o KelicaM pasjena "OCHOBBI IEpeHoca Terjia U MacChl”
Hnousudyanvrvle koncyromayuu no Kkypcosomy npoemy /pabome (MKKII)

1. Koncynpranuu npoBoasarcs no paszzeny "OCHOBBI TEOPUH TeMI000MeHa"
2. Koncynbranuu npoBoasrcs mo paszaeny "OcHOBBI IepeHoca Teria 1 Macchl”
Texyuwuii konmpoaw (TK)

1. Koncynpranuu HampaplieHbl Ha MOJyY€HUE WHAUBUAYAIBHOTO 33aJaHUS AJIsS BBHIIOJHEHUS
KOHTPOJIBHBIX MEPONPUATHIA 10 pa3aeny "OCHOBBI TEOpUH TEIIooOMeHa"

2. Koncynbranuu HampaBlieHbl HA MOJIyY€HUE WHIAWUBUAYAIBHOTO 3aJaHUS AJIS BBHIOTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 10 pa3aeny "OCHOBBI epeHoca TeIia U MacChl"

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupOBaHHBIE PE3YAbTAThl 00YUEHUS 110

Howmep paznena
JUCUHUILTUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongsl
JTUCIUILINHE COOTBETCTBHH C
HHUKAaTOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1 | 2
3HaTh:
0COOEHHOCTH MPOIIECCOB MEpeHoca Teria u V-2 + KomnoxkBuym/MaccooOmen
MacChl B MHOTOKOMIIOHEHTHBIX CUCTEMaxX
CIOCOOBI pacyeTa TEIIOBOTO MOTOKA MEXKTY KonTponbnas padota/TennooOMeH u3nydeHreM
TeJIaMH Pa3IMIHON (OPMBI IPH TEIIIO0OOMEHE -1k +
U3ITy4YeHUEM
OCHOBHBIC MEXAHU3MBI IEPEHOCA TEMIOTBI M MX | 1 -2 + Komnoksuym/Knaccugukarus nporeccoB TermioooMeHa
0COOCHHOCTH B Pa3JIMYHBIX CUCTEMAaX
CHOCOOBI pacyeTa TEMIEPATYPHOTO MO MPU KonTponbHas paborta/TennonpoBoaHOCTb
TETJIONMPOBOIHOCTH B TBEPJIBIX TEJIAX U N-2mk1 +
Mepe1aBaeMoro TEIJI0BOro MOTOKa
Ymersb:
BBIYUCTIATH KOI(PPHUIIMEHT TETIO0Ta4U TTPH KonTtponbHas pabota/TennoodMeH npu KOHIAECHCAIIMH
IIJIEHOYHOM KOHJICHCAIlMU Ha PA3ITMYHBIX N-2mk1 +
MTOBEPXHOCTAX
BBIUUCIATH KO3PPUIMEHT TEIIO0TAAUU MTPU KonTponbhas padorta/TeniooOMeH npu KuneHuu
KHUIIEHUH B 00JIbIIOM 00BEME U NIPH IBUKEHUU N-2nx-1 +
KUIIANIEH >KUIKOCTH
y4acTBOBaTh B SKCIIEPUMEHTAJIbHbBIX JlaGopartopHas paboTa/M3ydeHne TenaooT auu Npu KUMEHUH
HCCIIEIOBAHUSX MPOIECCOB TETNIOOOMEHA U azoTa B 00JIbIIIOM 00BEME
00paboTKe pe3yabTaTOB IKCIIEPUMEHTOB 1
abopatopHas pabora/OnpeneneHue TeMI0eMKOCTH U
N-2mk1 + TEMIIEPATYPOIPOBOJHOCTH TBEPABIX MATEPHAIOB METOJIOM

PETYJISPHOTO peXXUMa

JlabGopaTopHas pabota/OnBITHOE H3YIEHUE TETUIOOTAauN TIPH

CBOOOTHON M BBIHYK/IEHHOW KOHBEKIIMH BO31yXa OKOJIO TeJ
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pa3IMYHON reoMeTpun

BBIYUCIIATH KO (UIIUEHT TETII00TIauu IPU
BBIHYK/ICHHOHM U €CTECTBEHHOH KOHBEKLIUH

W/I-2nk1

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. KonBektuBubii TemiooomMer (KonTponbpHas pabota)
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. OmnpeneneHne TeIUIOEMKOCTH H TEMIIEPATYPOTIPOBOTHOCTH TBEPABIX MATEPHAIOB METOIOM
perynsapHoro pexxuma (JlabopaTopHas padorta)
3. OnbITHOE M3YYCHHE TEIIOOTAa4YH MPU CBOOOIHOM M BRIHYKICHHONH KOHBEKIIUU BO3IyXa
OKOJIO TeJ pa3InyHoi reomeTpuu (JIabopaTtopHas padora)

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

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

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTAIUSA 10 AUCHHUILIMHE
Oxsamen (Cemecmp Nes)

Ixzamen (Cemecmp No6)

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTP.

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. [IBetkoB, @. ®. TennomaccooOMeH : yueOHOE TOCOOHE JIJIsl By30B [0 SHEPTETUYECKUM
cnernuanbHocTsM / @. @. [[BeTkoB, b. A. I'puropses . — 2-e u3z., ucnp. u gon . — M. : U3n-Bo
MDBMH, 2005 . — 550 c. - ISBN 5-7046-1270-9 ;
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2. Sros, B. B. Temmoo6mMeH B ogHO(a3HBIX cpelax U npH (pa3oBbIX MPEeBpaLICHUAX : yueOHOe
nocoOue 7Tt By30B 10 HampaBiieHuto " nepHas sHepretrka u temiodusuka" / B. B. Aros . — M. :
Uz narensckuii nom MOU, 2014 . — 542 c. - ISBN 978-5-383-00854-6 .;

3. Sctpebos, A. K. HekoTopsle 3amaun TeruioooMeHa B 0lHO(a3HbIX U ABYX(Pa3HBIX CHCTEMAX :
yuebHoe rnocobue 1o kypcy "Temno- u MaccooOMeH" 1o HampaBiIeHHIo "SlnepHas sHepreTuKa u
termmodusuka” / A. K. fActpebos, Ham. uccnen. ya-t "MOHU" . — M. : U3a-so MDU, 2015 . - 80 c. -
ISBN 978-5-7046-1564-4 .

http://elib.mpei.ru/elib/view.php?id=7266;

4. lIpetkoB, ®@. ®@. 3a7a4HUK 110 TEIIOMACCOOOMEHY : yueOHOE OCOOHE sl BY30B 10
HarnpasieHuto 140100 "Temtosnepreruka" / @. . [Igetkos, P. B. Kepumos, B. U. Benuuko . — 2-¢
U3, uctp. u gon . — M. : U3narensckuit jom MOU, 2008 . — 196 c. - ISBN 978-5-383-00259-9 .;
5. 'muesckuii, A. ®@. Jlaboparopubie paboThl 110 TertooOMeny. Yacts 1. JJabopaTopHbIii
NPaKTUKYM : yuebHoe rmocodue no kypcy "Temio- u MmaccooOMen" 1o HampasieHuo "SnepHas
SHepreTuka u Teriodusuka" moarotopku "TexHuka u pu3nKa HU3KUX Temneparyp" u ap. / A. ©.
I'muesckuii, [1. B. Kopones, Han. uccnen. yu-t "MOU" . — M. : U3n-Bo MOU, 2016 . —40 c. -
ISBN 978-5-7046-1661-0 .

http://elib.mpei.ru/elib/view.php?id=8173;

6. I'puropbeB B.A.- "Temnomaccooomen", Mznatensctso: "MOU", Mocksa, 2011 - (562 c.)
https://www.studentlibrary.ru/book/ISBN9785383005637.html.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MMPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHas cucrema cemeicTra Linux.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHalIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 9BC "YHuBepcuTerckas 0u0IHOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas 3ekTpoHHasi 6uéauoreka - https://elibrary.ru/

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

4. Ba3a naunbix Scopus - http://www.scopus.com

5. HanmoHanbHas 3J1eKTPpOHHAas Oudmoreka - https://rusneb.ru/

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

7. IlopTan oTKpBITHIX AaHHbIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. HaumoHabHbI NOPTAJ OHJIAIH 00y4YeHns «OTKpbITOE 06pa3oBanme» - hitps://openedu.ru
9. OTkpsITasi yHuBepcuTeTckas nHpopmanuonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenne
HAaUMCHOBAHUC
VY4eOHble ayAUTOpUH IS M-503, YuebHas napTa, CTOJ MpernoiaBareis, CTy, mKad
IIPOBEJCHUS JIEKIIMOHHBIX nabopaTopus JUISl XpaHEHUs] NUHBEHTaps, KOMIIBIOTEPHAS
3aHATUHI U TEKYIErO "Kubepnonuron CeTh C BBIXOJOM B MIHTEpHET, TOCKa
KOHTPOJIS SOFTLINE" MapKepHas, CEpBEp, KOMIIBIOTED
NIePCOHANIbHBIN, KOHTUITMOHED
XK-120, MammHHbIH 3a1 cepBep, KOHIULMOHED
NBI|
A-404, YaeOHnas nmapTa, CTOJ NMPenoaaBarens, CTyl, JOCKa
aynutopus "A" MeJI0Basi, MyJIbTUMEIUMHBIN ITPOEKTOP,
JKpaH
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YueOHbIC ayAUTOPUH IS
MPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

M-503, Yuebnas
nabopaTopus

"Kubepronuron
SOFTLINE"

napTa, CTOJI MpernoaBareis, CTyJ, mKad
JUIS XpaHEHUsI UHBEHTaps, KOMITbIOTEpHAS
ceTh ¢ BbIX0ZioM B MIHTEpHET, 10CKa
MapKepHas, CEpBEp, KOMIIbIOTED
MIEPCOHAIBbHBIN, KOHTUITMOHED

K-120, MamuHHBIN 3a11
HBII

cepBep, KOHIUITUOHED

A-404, YuebHas
ayautopus "A"

napTa, CTOJ MPenoiaBares, CTyJl, 10CKa
MeJIoBasi, MyJIbTUMEIUUHBIN IPOEKTOD,
9KpaH

Y4eOHbIC ayAUTOPUH IS

M-400, Yuebnas

CTOJI, TAOOPATOPHBIN CTEH]T

MPOBEACHUS nabopaTopus
1a00paTOPHBIX 3aHATUH TemIoMaccooOMeHa
XK-120, MamuHHBIH 3a1 cepBep, KOHIULMOHEP
HBI],

Y4eOHbIC ayAUTOPHH IS M-412, Yuebuast CTEeJUIaX JJIsl XpaHEHUsI KHUT, CTOJI, CTYJI,

MPOBEJICHUS ayIUTOpUs MYJIbTUMEAUIHBIN IPOEKTOP, JOCKA
IIPOMEKYTOUYHON MapKepHas

aTTecTaluu M-503, Yuebnas napra, CTOJ MpenoaBaTes, CTy, mKkad

naboparopus
"Kubepronuron
SOFTLINE"

JUISL XpaHEHUs] HUHBEHTaps, KOMIIbIOTEPHAS
CeThb C BBIXOZOM B MIHTEpHeT, JocKa
MapKepHas, CepBep, KOMIIbIOTED
NEPCOHAIbHBIN, KOHIUIOHED

K-120, MamuHHBIHN 3a71
UBI]

cepBep, KOHAULIUOHED

A-404, YueOnas
aynutopus "A"

napTa, CTOJ MpernoaaBaTeis, CTyl, T0CKa
MEJIOBasl, MYJIbTUMEIUIHBIN POEKTOD,
JKpaH

I[Tomemntenus aiis
CaMOCTOSITENTLHOUN pabOTHI

M-411/1,
KomMmnbrotepHslii knacce

CTOJI, CTYJI, JOCKA MEJIOoBasl,
MYJIBTUMEANNHBIN POEKTOP, KOMIIBIOTED

TIePCOHAIIbHBIN
[Tomemenus as M-402, Aynutopus kad. | CTelIax g XpaHEeHUs] KHUT, CTYI, CTOJ
KOHCYJbTHPOBaHUS "HT" MMHCbMEHHBIN

ITomemenus s
XpaHeHus: 000py10BaHUS
1 y4eOHOTr0 MHBEHTaps

M-407/1, Knagosas

CTCJUIAK IJId XpaHCHUA UHBCHTAP,
CTCJIIAXK IJIA XPaHCHUS KHUT', MTHBCHTAPb
CHCLII/IaJ'H/IL’.I/IpOBaHHHﬁ
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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 TemnonpoBoauocts (KonTponbHas padoTa)

KM-3 KonsektusHbIi TemioooMen (KonTponbHas 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 aTTecTaliMy — JK3aMeEH.

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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