MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yuenusi: Ounas

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune 06pa3oBaTe/bHOI NPOrPaMMBbI: ATOMHBIE 3JIEKTPOCTAHIMH H YCTAHOBKH

YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

Pabouass nporpaMma QM CHUILIHHBI
TEILNIOMACCOOBMEH B OBOPYJIOBAHUHU ADC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bLHBIX OTHOIIEHUii

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

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

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

Jexknun

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

IIpakTnyeckue 3aHATHSA

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

JlaGopaTopHble pa6oThI

5 cemecTp - 16 yacos;
6 cemecTp - 14 yacos;
Bcero - 30 yacos

Kouncynabranuu

5 cemecTp - 2 yaca;
6 cemecTp - 16 yacos;
Bcero - 18 yacon

CamocTrosiTesibHasi padoTa

5 cemecTp - 97,5 yaca;
6 cemecTp - 89,2 yaca;
Bcero - 186,7 yaca

B ToM unciae Ha KIT/KP

6 cemectp - 15,7 yacos;

HNnasi koHTaKkTHas padoTa

6 cemecTp - 4 yaca;

BKJIIOYas:
TecTupoBanue
Konrpoabsnas pabora
Otuer

TBopueckas 3aqaua

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoii padoThI
JK3aMeH

5 cemectp - 0,5 uaca;
6 cemectp - 0,3 uaca;
6 cemectp - 0,5 yaca;
Bcero - 1,3 yaca

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, CnpeHkos [1.B.
HpeHOI[aBaTeJ]B WaeHTudHKaTop R7ad01b54-SidenkovDV-41309924 J_I.B CI/II[GHKOB
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P Ceenennn o enagensue L3N M3K
YKOBOHHTCHB o Bnageney, Menuxos B.W.
00pa3oBaTeIbHON IPOrPaMMBI Vaermupuiarop RFAbcbd4b-MellkhovVI-7c385d8 B.H. Menuxos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

XBocTtoBa M.C.

Wpentndukatop

R5ead212f-KhvostovaMS-adcfllc

M.C. XBocToBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilesb ocBoeHMSI JMCHUILUIMHBI. YCBOCHHME HAayYHBIX OCHOB TEIUIOMACCOOOMEHA M METOJOB MX
IPUMEHEHHU JJI aHallu3a, pacuera U ONTHUMM3ALMU TEPMOTIHApOIMHAMUYecKUX nporeccoB Ha ADC u B
JPYTHX COBPEMEHHBIX TEIJIOTEXHOJIOTHUAX.

3agauu AMCHMIIMHBI

- o0ecrieueHue 6a30Boi U NPopeCCHOHATBLHON TEIIOTEXHUYECKOM MOITOTOBKH, BKIHOYAIOLIEH
OCBOEHUE NPUHLUIIOB U COBPEMEHHBIX PACUETHBIX METO0B TEIIOMAaCCOOOMEHaA I aHAIN3a, pacuera u
ONTHMH3ALMH ITPOLIECCOB U YCTAHOBOK B aTOMHOM DHEPIE€TUKE U APYTUX COBPEMEHHBIX
TEIIOTEXHOJIOTUSIX;

- 00yueHHre MeTolaM pacyeTa OCHOBHBIX IIPOLIECCOB TEINIOMACCOOOMEHA: TEIIONPOBOIHOCTH B
3JIEMEHTaX KOHCTPYKIIHMA, TEIJIOMacCOOOMEHa IPpY CBOOOTHON M BHIHYK/IEHHOW KOHBEKIINH,
JBYX(a3zHOro TermaoMaccooOMeHa, TeII000MeHa U3J1yuYeHHEM;

- 00y4ueHHEe OCHOBaM pacueTa TEIJI000OMEHHBIX allllapaToB U MPUHIUIIAM [IPUMEHEHUS
MHTEHCU(DUKALMK TEeIIoNEepeayy;

- 00y4eHHe OCHOBAM KOMIBIOTEPHOI'O MOAEIUPOBAHUS TEIJIOMACCOOOMEHHBIX IIPOLIECCOB U
YCTaHOBOK..

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIUU

[1K-1 lemoHcTpupyeT NJI-2nk-1 JlemoHCcTpUpyeT 3HATh.
IIOHUMaHNE OCHOBHBIX ITIOHUMAaHNE OCHOBHBIX - MCTOAMKH pactcTa U NPUHIUIIBL 1
CIoco0O0B MOJTyYeHUs, 3aKOHOB TEIIOMAcCOOOMeHa 1 | METObI HHTCHCH(UKAIMK TeIIonepeaun
npeoOpa3oBaHus, NPUMEHSET UX Ui PacYeTOB (5);
TPaHCIIOPTA U 3IIEMEHTOR - METOAMKH pacueTa TeTI00OMEHHBIX
MCIIOJIb30BaHUs TEIUIOTHI B | TEINIO3HEPT€TUYECKUX aIIapaToB SHEPTETUICCKUX YCTAHOBOK U
TEIJIOTEXHUYECKUX YCTaHOBOK U CUCTEM NPUHIHIIBL X METOBI HHTCHCH(DUKALIIH
YCTaHOBKAX U CUCTEMAX Temuiorepenayn (6);

- METOJIUKH pacyera MpoIeCCoB
TEIMIOMaccooOMeHa MpH CBOOOTHOM U
BBIHY)K/ICHHON KOHBEKIINH, IBYX(Ha3HOTO
TeroMaccooomena (6);

- OCHOBHBIE MPUHIIUTIBI
TEMIOMacCOOOMEHa U METO/IbI
MaTEMaTHYECKOTO MOJICITHPOBAHUS
TEIMIOMaCCOOOMEHHBIX MPOLIECCOB U
yCTaHOBOK (6);

- OCHOBHBIE IPUHIIUIIBI
TEINIOMAacCOOOMEHA U METOIBI
MaTeMaTHYECKOTO MOJICITUPOBAHUS
TEMIIOMAaCCOOOMEHHBIX ITPOIIECCOB H
YCTaHOBOK (5);

- METOJIMKH pacyeTa MpoIecCOB
TEIUIONPOBOAHOCTH B DJIEMEHTAX
KOHCTPYKITIUH, TEINIOOOMEHA U3ITydeHUEM

(5).

YMETh:
- pa3zpabaThIBaTh KOMIIBIOTEPHBIE MOJIETH
TEIUIOTUIPABIMYECKUX TPOLIECCOB U
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

BBITIOJHATH YUCIICHHBIE SKCIICPUMEHTHI
(6);

- pa3pabaTbIBaTh KOMIBIOTEPHBIE MOACITH
TEIUIOTUAPABINYECKHX TPOLIECCOB U
BBITIOJHATH YUCIICHHBIE SKCIICPUMEHTHI
(®);

- CAMOCTOSTEJIFHO aHATM3UPOBATh
MPOIIECCHI TEMIOMACcCOOOMEHa 1
NPUHUMATh ONTUMAJIbHBIE PEIICHUS IPU
KOHCTPYMUPOBAHHUH U SKCILTyaTalluu
TEIIIOMacCOOOMEHHOTO 000PYIOBaHUS
SHEPreTUYECKUX YCTaHOBOK (5);

- CAMOCTOSTEJIFHO aHATM3UPOBATh
MPOIIECCHI TETIOMACcCOOOMEHa 1
NPUHUMATh ONITUMAJIbHBIC PEIICHUS TIPU
KOHCTPYMUPOBAHHH U SKCILTyaTalluu
TEIIIOMacCOOOMEHHOTO 000PYIOBaHUS
SHEPreTUYECKUX YCTAaHOBOK (6).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuumumHa OTHOCUTCS K OCHOBHOM MpogeCCHOHaIBHON 00pa3oBaTelbHOl mporpaMmme ATOMHBIE
anekTpocTaHiuu M ycraHoBku (manee — OIIOII), nampaBnenus mnonaroroBku 14.03.01 Snepnas
JHEPTeTHKa U TEIT0(H3HKa, YpOBEHb 00pa30BaHus: BhICIIEE 0Opa3oBaHue - OaKaTaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3”HaTh [{uciuminHa 6a3upyercs Ha ClIeqyoIUX JuCHUIUIMHAX: «MaTtemaTukay, «Pu3uka (001mas)y,
«®Pu3uka cnenuanbHas», «TepMmonuHamukay, "MHpopmanmonnslie TexHoaoruu", "MHxenepHas u

KOMITbIOTEpHas Tpaduka”

- YMCTb pa6OTaTB Ha KOMIIBIOTEPEC

PesynbTarsl 00yueHus, Mony4eHHbIE IPYU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBITIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pa3nensr/TeMsl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA ceMecT aTTecTaluu
/M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TemonpoBogHOCTE U 144 5 32 16 | 32 - - - - - 64 - Ilodzomoska pacuemuvix 3adanuii: KM-5
TEIUIOBOE U3JIYUCHHUE Camocmoamenvnoe uzyuenue
(cemecTp Ne5) meopemuueckozo mamepuana: [1], ctp. 482-
1.1 Bsenenue B 6 2 - 2 - - - - - 2 - 489, 491, 493-512; [9], ctp.464-474, 480-484;
TEIIOMacCcOOOMEH. [6] tm.21 ¢.1-12, r1.22 ¢.1-33, r1.23, ¢c. 1-18
Cnoco0OsbI mepeHoca [IpopaboTka ¥ MOBTOPEHHUE JCKIIMOHHOTO
Teru10Thl. OCHOBHBIE MaTepHuaia
OTIpe/ICIICHNS, CamocmoamensHoe usyyenue
TEPMUHOJIOTUSI meopemuueckozo mamepuana: [1], crp. 458-
1.2 OnHOMepHbIe 34 8 4 8 - - - - - 14 - 467,471;[9], ctp.417-463. [6] T1.21 c.1-12,
CTalMOHapHbIE 3a7]a41 .22 ¢.1-33, .23, c. 1-18 IToaroroBka x 1a0.
TEMJIONPOBOJHOCTH pabotam Ne3, 4 (KM-3, 6). [Togroroka xk KP Ne
1.3 OpHOMEpHbIE 40 8 4 8 - - - - - 20 - 2 (KM-4).
JTUHEWHBIC CamocmoamensHoe usyuenue
HECTallMOHapHbIE meopemuyecko20 mamepuana: [1], ctp. 107-
331291 111, 114-122, 124, [9], c1p.90-111; [3] ¢.67-94;
TETJIONPOBOTHOCTH [6] r1.10 ¢.1-49 TToaroroBka k j1ab. padoTam
1.4 TemiooOMeH 36 8 4 8 - - - - - 16 - Ne2 (KM-3,6) Beimonuenwue 1. 3 pacueTHOTO
H3ITy4eHHEM B CHCTEME 3amanus (KM-5)
TeJ, pasJelleHHbIX Iloozomoeka pacuemnuvix 3adanuii: KM-5
JINATepPMUYHON cpeoi Iloozomoeka Kk kKonmpoavnou pabome: KM-2
15 Temtoo6MeH 28 6 4 6 - - - - - 12 N Iloozomoska Kk mexyuiemy konmpo.iio: KM-1
HU3JIYYEHUEM MEXIY Camocmoamensvroe Uu3yueHue
H3ITy4arole— meopemuyuecko2o mamepuana: [9], crp. 5-21,

HorJouaroe cpenoi
U TIOBEPXHOCTSIMH
Harpesa
TEIUI00OMEHHBIX

[1], etp.17-27, 33; [3] €. 1-63 Tect Ne 1 (KM-1)
Camocmoamenvhoe usyuenue

meopemuueckozo mamepuana: [1], ctp. 50-54,
59-62, 70-85, 88; [9], ctp.31-69. [3] ¢.67-94; [6]
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YCTpOUCTB .10 ¢.1-49 TloaroroBka k na0. padotam Nel
(KM-3). ITonroroska k KP Nel (KM-2)
Beimonaenue . 1 u 2 pacyeTHOro 3aaHus
(KM-5)
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[2], pazmemnsr 1, 2, 10, 11
[3], 1-50
[4], c.1-25¢C. 1-63
[9], rmaBa HecranmonapHas TeIIONPOBOAHOCTD
[12], 1-40
[13], 200-300
[14], cTp. 5-21cTtp.31-69cTp.90-111cTp.417-
463cTp.464-474, 480-484
[15], 1-70
[16], 1-65
[17], ctp.17-27, 33cTp. 50-54, 59-62, 70-85,
88ctp. 107-111, 114-122, 124ctp. 458-467,
471ctp. 482-489, 491, 493-512
[18], 11-32, 51-53, 57-60,65-66,87-90,97-
190,281-314,330-349,357-399
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 0.5 97.5
2 KoHBeKTHBHBIIT 110 28 14 | 28 - 40 - Iloozomoexa Kypcosou pabomur: KP KM-3
TEMI0MacCOOOMEH Ilodzomoska pacuemnvix 3adanuii: KM-5
(cemectp Neb) Iloozomoeka k nadopamopnoi pabome: KM-6
2.1 Baenenue B 6 2 - 2 - 2 - Camocmoamenvhnoe uzyuenue
KOHBEKTUBHBIN meopemuueckozo mamepuana: [1], crp. 371-
TEII00OMEH 387, 398, 410-418; [9], ctp. 369-416; [3] c. 1-63
2.2 Bremnss 3amava 18 4 4 4 - 6 - [IpopaboTka 1 MOBTOPEHHUE JEKIIHOHHOTO
KOHBEKTHBHOT'O MaTepuaia
TeII000MeHa Iloozomoeka Kk konmpoionou pabome: KM-4
2.3 KouBexruBHast 16 4 2 4 - 6 - Camocmoamenvroe usyuenue
TeII00TAa4a IpH meopemuueckozo mamepuana: [1], ctp. 516-
TEYEHUH KHUJIKOCTH B 521, 535-537, 543, [12], ctp. 5-68; [9], cTp.502-
TpyOax (KaHaax) 533;[6] r.24, c. 1-24, .25, ¢. 1-21.
24 TemnooTaa4a mpu 30 8 4 8 - 10 - IMoaroroBka x a6. paboram Ne4 (KM-6).

(ha3oBbIX

Brimosnsenwue 1. 4 P3 (KM-5)
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MpeBpalCHUIX
TEIUIOHOCHUTEJIS

CamocmosmenbHoe uzyuenue
meopemuueckozo mamepuana: [1], ctp. 352-

2.5

TermooOMeHHbIE
anmaparsl

32

12

2.6

OCHOBHEBIE TOHATHUS
MaccooOMeHa

365, 369, 321-327, 332; [9], cTtp.297-329, 330-
368; [5] ¢.3-120; [6] ri.17 ¢.1-26, ri1.18 ¢.1-35,
r11.20 c.1-45. TloaroToBka k a6. padoram Ne3,
4 (KM-6); KP Ne2 (KM-4) Beimostaenue 1. 2-4
P3 (KM-5)

Iloozomoeka Kypcosou padomur: KP KM-2
Iloozomoeka K 1abopamopnoii pavome: KM-3
IToozomoeka k konmpoibroi padome: KM-2
CamocmoameibHoe uzyuenue
meopemuueckozo mamepuana: [1], ctp. 244-
246, 259-265, 267, 278-284, 287, [9], ctp.235-
285; [4] ¢.1-124 TToaroroBka K jiab. pabotam
Ne2 (KM-3) TToarotoeka k KP Nel (KM-2);
Bemmonaenwe 1. 1, 4 P3 (KM-5)

Iloozomoeka Kypcosoit pabomur: KP KM-1
Iloozomoeka pacuemnuvix 3adanuii: KM-5
Iloozomoeka K 1abopamopnoii padome: KM-3
Iloozomoeka Kk mekyuwemy konmpo.io: KM-1
Camocmoamesibnoe usyuenue
meopemuueckozo mamepuana: [1], ctp. 158-
161, 164-179; 186, 188-211, 217, 219-222, 228-
234, 236, 295-298; [9], ctp. 147-170, 182-234,
286-295;[4] c.1-124 TloaroToBka K 1ab.
paboram Nel (KM-3). Beimonuenue m. 1 P3
(KM-5)

Camocmoamesibnoe usyuenue
meopemuueckozo mamepuana: [1], crp. 126~
145, 148, [9], ctp.124-146; [3] c. 1-63; Tect Ne
1 (KM-1)

H3yuenue mamepuanos iumepamypHsix
UCMOUHUKOB:

[1], ctp. 126-145, 148ctp. 158-161, 164-179;
186, 188-211, 217, 219-222, 228-234, 236, 295-
298ctp. 244-246, 259-265, 267, 278-284,
287ctp. 352-365, 369, 321-327, 332ctp. 516-
521, 535-537, 543 ctp. 371-387, 398, 410-418
[2], pa3mensr 3,4,5,6,7, 8,12
[4], c. 1-63c.67-94
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[5], 1-65
[6], snexTpoHHBIH
[7], c.1-24¢.25-50
[8], c.3-20
[10], Bce
[11], 3-64
[12], 1-40
[13], 200-300
[14], ctp.124-146¢cTp. 147-170, 182-234, 286-
295¢1p.235-285¢1p.297-329, 330-368cTp.502-
533 ctp. 369-416

[15], 1-70
[16], 1-65
[18], 11-97, 125-126, 357-364
Ok3aMeH 36.0 - - - - 0.5 - 335
Kypcogast pabora (KP) 34.0 - - - 14 0.3 15.7 -
Bcero 3a cemecTp 180.0 28 14 28 14 0.8 55.7 335
Hroro 3a cemecTp 180.0 28 14 28 16 0.8 89.2
HUTOTO 360.0 60 30 60 18 13 186.7

Ipumeuanue: Jlek — nexiun; JIab — mabopatopusie padotsr; [Ip — npaktuyeckue 3ausatusi; KIIP — ayautopabie KOHCYIBTAIIMH 110 KYPCOBBIM
npoektam/padotam; MKKII — unauBHIyansHble KOHCYIBTAIIUU 0 KYPCOBBIM MpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTAIIUH 110 pa3aenam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennonposoonocme u mennogoe usavyerue (cemecmp Nos)

1.1. BBenenue B TemiomaccooOMeH. CriocoOsI repeHoca TerioTbl. OCHOBHBIC ONIPEICTCHUS,
TEPMUHOJIOTUS

Cnoco0bl TEIJI0- W MaccolepeHoca: TEIIONPOBOJIHOCTh, KOHBEKIIUS, U3IyYeHUE, TU(y3us.
DEeHOMEHOJIOTUYECKUN METO/I U3YUEHUS SIBJICHUH TeIio- U MaccoooMeHna. OrnpeeneHne OCHOBHBIX
MOHATUI: TEMIIEpaTypHOE T0JIe, TPAJAUCHT TEeMIIEPaTyphl, TEIJIOBON MOTOK, IUIOTHOCThH TEIJIOBOTO
MOTOKa. BEKTOp TIOTHOCTH TETIOBOro moToka. 3akoH Dypre. Koaddumment rermnonpoBogHOCTH
ra3oB, XUAKOCTEH W TBEPIBIX Ted. TerIoBOoe B3aUMOICHCTBHE MOTOKA JKUJIKOCTH C 0OTEKaeMoOu
IIOBEPXHOCTHIO TBepAoro Tena. 3akoH Herorona-Puxmana. Tennonepenaya..

1.2. OmHOMEpHBIE CTAllMOHAPHBIE 33]]a4l TEIUIONPOBOAHOCTH

Juddepennnanpaoe ypaBHEHHE TEIUIONPOBOJHOCTH. Y CI0BUs OAHO3HAYHOCTH. KoadduuneHnt
TEMIEPAaTypOnpoBOAHOCTH. llepeHoc TEemIoTsl B IUIOCKOHM, IWJIMHIApPUYECKON U cdepudeckoit
CTEHKE MpPHU TOCTOSHHOM M IEpeMeHHOM Ko3(d(duumeHTe TemonpoBogHOCTH. Temnonepenayda
4yepe3 OJHOCIONHYI0 M MHOTOCIOHHYIO IUIOCKYIO M LUJIUHAPUYECKYIO CTEHKHU. TepMuyecKue
comportuBieHus. Koapoumment rteruonepenayn. Kputuyeckuii auaMeTp TETUIOBON H3OJSIHH.
Br160op 3 pexTuBHOI H30IA1IMN TT0 €€ KpUTUYECKOMY AuaMeTpy. BinsHue rpaHuYHbIX yCIOBHIA Ha
TEMIIEPATYPHBI PEXUM HWIMHAPUYECKUX MHOTOCIOWHBIX TpyOompoBoaoB. Pacuer m3meHeHus
TEMIEpaTypbl KHAKOCTH MO mnuHe TpyOompoBojga (3amaua Illyxosa). 3amaua o mporpese
MOJIyOTPAaHUYEHHOTO0 MaccuBa. TemrmeparypHOe 1oJe IpU HAJWMYUH B Telle UCTOYHHKOB TEILJIOTHI
(mnacTuHa, TUIUHAPUIECKHUN cTepKeHb, map). OpedpeHne MoBepXHOCTH TEIJI000MEHA KaK Criocod
WHTCHCUHUKAIUU TIporiecca tertonepenaun. Koadpdumuent s¢dextuBHoctr pedpa. Ilepenoc
TEIUIOTHI 1O CTepKHIO (pedpy). TemnoBoii MOTOK ¢ MOBEpXHOCTH cTepkHS (pedpa). Ternonepenaya
4yepe3 OpeOpEHHYIO CTCHKY..

1.3. OgHOMEpHBbIE JIMHEHbIE HECTAlMOHAPHBIE 33/1a4U TEIJIONPOBOAHOCTH

HecranuonapHble 3amadyd TEIIONPOBOJHOCTH. MeToa pas3feneHus IMEepPEeMEHHBIX PpELICHUS
JUHEHHOTrO ypaBHEeHHs TemonpoBoaHocTu (Meton Dypwe). Ilonstue o mogoOHBIX mMpolieccax
TerionpoBogHocTH. be3pasmepHas ¢opma 3amaun 0 HECTAllMOHAPHOM TEMIIEpaTypHOM IIojie B
oxJnaxaaemoi ractune. Yucno buo. bezpazmepnoe Bpems (uucio @ypowe). TemmnepaTypHOoe momne
B TpOIECCe OXJIAKIEHHUs (HarpeBaHWs) OECKOHEYHO JUIMHHOTO IWJIMHApPA W HEKOTOPBIX Tl
KOHEYHBIX pa3MepoB. Perynspublii pexum oxnaxaeHus. OnpeaeneHue TEIohU3NIECKUX CBONCTB
MaTepHUaJIOB METOJIOM PEryJIsIpHOTO pexuma. Teopembl Konaparsesa..

1.4. TennooOMeH U3JIydeHHEM B CHCTEME TeJ, Pa3/IeJCHHBIX TUATePMUUHON Cpeaoit

®uznyeckas npupoja TemioBoro uinydeHus. Knaccuduxamus norokos uznydenus. @opmyna
Iosnsxka. WHTrerpanbHble W CHEKTPAIBHBIE XapaKTEPUCTUKU DHEPrUM U3IY4EHHs: IIOTOK,
IUIOTHOCTh NOTOKAa M MHTEHCHBHOCTh W3JIydeHHs. M3nydeHne pealbHBIX Tell, UACAIbHBIC Tella.
3aKOoHBI U3Ty4YeHHUs1 aOCOMOTHO YepHoro Tena. 3akoHsl Jlambepra, Kupxroda, nonsarue auddysHoin
MOBEPXHOCTHU M3ITy4eHUs U ceporo Tena. JIyducTelil TenaooOMeH B 3aMKHYTOW CHCTEME CephIX Tell,
pa3/ieJIeHHbIX JUAaTepPMUYHON cpenoil. YrioBble KOd(GQUIMEHThl U3MydeHus. JlyducTsiit
TEII000MEH MeXay ABYMs Oe3rpaHMYHBIMU IJIACTUHAMHU; TEJIOM M 00OJO0YKOM; 3KpaHHpPOBaHHE
u3IydeHus. TeopeThuyeckrue OCHOBBI COBPEMEHHBIX 30HAIBHBIX METOJOB pacuéra TermiooOMeHa
U3JIydeHHeM. MIHTerpanbHble YpaBHEHUS U3ITYyYCHUS. .

1.5. TermmooOMeH U3Ty4YEeHUEM MEXKIY U3ITyUYaroe—TIOTIOMAOIIEH CPeIoi U TOBEPXHOCTIMU
HarpeBa TeTI00OMEHHBIX YCTPOMCTB
[TpuOMMKEHHBI pacyeT JYy4UCTOrO TEIIooOMeHa B 3aMKHYTOW CHCTEME Tell, pa3/eIeHHBIX
M3ITyYaromie-morIonaomeid cpeaon (cepoe npudmmkenne). Pacuér termimooOMeHa B cucTeMe TUTa
9



«ra3 B obomouke». 3akoH byrepa. OmpezneneHue MOTIOMATEIBHON CIHOCOOHOCTH W CTENEHU
YEPHOTHI cpebl (TPOIYKTOB cropanus). Db dextuBHas qiuHa ayda. [loHarne o Merogax pacuéra
CJIOHOTO TeII00OMeHa (paarnalMOHHO-KOHYKTHBHOTO U PaIUAIMOHHO-KOHBEKTUBHOTO)..

2. Konsexmusnwiti meniomaccoobomen (cemecmp Nob)

2.1. BBenenue B KOHBEKTUBHBIN TEINIOOOMEH

MaremaTnueckoe omnucaHue Ipolecca KOHBEKTHMBHOIO TeruiooOMeHa: audQepeHunanbHble
YpaBHEHHS DHEPTUH, IBUKCHHUS, HEPa3phIBHOCTH, 0000IIeHHOE IuddepeHInaTIbHOe ypaBHEHHE.
VYcinoBus  OOHO3HAYHOCTH, ypaBHEHHME  TellooTAauu. [loHsTHE  MOrpaHMYHOrO  CIOA.
['maponvHaMUYECKH M TEIUIOBOW MNOTpaHUYHBIA  cinoil.  [IuddepeHnuanbapie  ypaBHEHUS
KOHBEKTHBHOI'O TEIUIOOOMEHa B NPUOIMKEHUU IOrpaHuyHoro cios. KadecTBeHHbIN aHanu3
XapaKTEepUCTUK IOTPaHUYHOro cjosl. be3pasmMepHbli  BUJ ~ MaTeMAaTUYECKOrO  ONMCAHUSA
KOHBEKTHBHOI'0 TeruioooMeHa. be3pazmepHble koMIuiekcsl: ynciao PeiiHonbzca, uucio I'pacroga,
yucno Penes, yucno Hyccenpra. @usndeckue CBOMCTBA XKUIAKOCTEH M Ia30B, CYIIECTBEHHBIEC IS
npoliecca KOHBEKTUBHOro TerooOMeHa. Knaccudukanus terioHocureneid no uuciy Ilpanaris.
OKCHepUMEHTAIbHOE U3Y4YEHHME MPOLECCOB KOHBEKTHUBHOrO TeruiooOMeHa. [IpumeHeHne MeTos10B
TEOPUHM NOJO0MS M Pa3MEPHOCTU JJsl TEIUIOBOrO MojenupoBaHus. IIu — Teopema. YpaBHeHHUs
nogobusi. TypOynentHocTs. PeiiHonbacoBBI MpeoOpasoBanust MU GepeHINaTbHBIX YpPaBHEHUH
KOHBEKTHBHOIo TerioooMeHa. TypOyieHTHass TemonpoBOAHOCTb. TypOyleHTHas BSI3KOCTb.
TypOynentnoe uucno Ilpanatis..

2.2. BHelHss 3aa4a KOHBEKTUBHOIO TEINIOOOMEHA

TeriooOMeH ¥ CONPOTHBIICHWE NPH JAMHHAPHOM W TYpOYJICHTHOM TOTPAaHUYHOM CJIOE Ha
wiactuHe. 3agaun  bnasuyca u Ilomeraysena. Awnanorust Peiinonbiaca. TemmooOmen mpu
BEIHYX/ICHHOM BHEIIHEM OOTEeKaHWHM TpyObl M mmydka TpyO. Teruioornadya mpu CBOOOJIHOM
JBUKEHUH >KUJIKOCTH OKOJIO Tell (IJIacThHA, TPyOa), HaXOIAUIMXCS B HEOTPAaHUYCHHOM O0BEME
)kuakoctu. CBOOOHASI KOHBEKIIUS B OTPAaHUYCHHOM 00BEME (I11eITH, 3a30D5I)..

2.3. KoHBeKTHBHAs TEIIOOTIa4ya IPU TEUEHUH XKHUJIKOCTH B TpyOax (KaHayax)

TennooOMeH TIpu JBWKEHUM TEIUIOHOCHTENeW B TpybOax u kaHamax. IlepBoe Hauamo
TEPMOJIMHAMMKH ISl TeYeHHs B TpyOax. MecTHBIH M CpeaHMH KOX(PQHUIMEHTH TEeIIOO0TIAYH.
TermiooOMeH M CONPOTUBJIEHHE MPHU JIAMUHAPHOM TEUYEHUU B TpyOe. BS3KOCTHBIN M BSI3KOCTHO-
IPaBUTALMOHHBIA PEKMMBI. YUET HadalbHOI'O Y4YacTKa, IpaHW4HbIX ycinoBuil. YUucio Ilexine.
3anaua I'perua-HyccenbTta. Mnterpan Jlaiiona. TypOynenTHoe nBuxkeHue B TpyOax. Ilpumenenue
aHasiornu PeiiHonpAca A MOJMy4YEHMs] pacueTHBIX cooTHomeHuid. Yucno Crantona. dopmyiibl
Hurryca-benrepa, Muxeesa, [leryxosa, Ilyaseins, bnazunyca n ®@unonenko. Iuarpamma Moyzau.
Pacuer xo3¢p¢punumenra temnonepenauun. @opmyna IlllyxoBa. OcoGeHHOCTH TeIIOOOMEHA NpU
TEYEHUH KUJKUX METaJJIOB, C)KUMAeMoro rasa, cBepxkKputuueckoro ¢monna. MHTeHcupukanus
KOHBEKTHBHOTI'O TEIUIOOOMEHA IPY T€UYEHUH TEINIOHOCUTENS B TpyOax M KaHajax..

2.4. Tennootnaya npu ¢$pa3zoBbIX TPEBPAIICHUSX TETNIOHOCUTEIS

TennmooOmen npu kunenuu xuakocreil. Kpusas kunenus. [1y3sipbkoBoe U MIEHOUHOE KUIIEHUE
Ha moBepxHOCTH. Kputuueckuil panumyc mnys3bsipbka. Pacdér koad¢uuueHTa TemiooTAayd IMpU
My3bIPbKOBOM KHIICHMH Ha MOBEPXHOCTH B OousbiioM 00bEMe. Popmyinsl JlaOyHiioBa, Posenay.
Kputnueckue termoBsie Harpy3ku npu kuneHuu. @opmynsr Kyrarenaaze, 3ydepa. Termmootnaua
npu 1wi€HouHoM kuneHuu. @Dopmyna bpommu. Kunenwe B Tpybax. Pexum TeueHus
NapoXKUAKOCTHOM cMecu. ['maponmHamMuka U TeII000MEH HpHu KumeHuu B TpydOax. Kpusuchb
TEIUIOOT/Aa4YH MEPBOTr0 U BTOpPOro pojaa. Pacuér koadduuuenToB 3anaca a0 kpuzuca. TemiooOMeH
npu KoHaeHcanuu mnapa. [InéHounas wu kamenbHas KouaeHcauusa. Teopuss Hyccenbra.
[TorrpaBounbie kK03(pduuments! k Teopun Hyccensra no I.A. JlaOyH110BY (Ha BOJIHOBOE T€UEHHUE U
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NEPEMEHHOCTh (PU3MUECKUX CBOMCTB KOHAEHcaTa). TypOyneHTHOe TeueHHe MIEHKH KOHAEeHcaTa —
pacuér koddhdummenTa TerooTAaun (pa3MepHas W Oe3paszmepHas (opmynaupoBka). BrnusHue
BJIQ)KHOCTH U IIeperpeBa mnapa, IpuMeceil Bo3ayxa B mape..

2.5. TemmooOMeHHBIE arnmapaThl

Knaccudukanus  TEmIOOOMEHHBIX — ammapaTtoB. YpaBHEHUS  TEIUIOBOro  OalaHca W
tertonepenaun. Cpennenorapudmuueckuil TemmepaTrypHblii Hamop. I[IpAMOTOK, HPOTHBOTOK,
CJIIOKHBIE CXEMBbl [BH)KECHHs TeIIoOHOcUuTenerd. KOHCTPpYKTOpPCKMH M IIOBEPOUYHBIN TEIJIOBBIC
pacueThl peKyrnepaTUBHOrO TeII0oOMeHHHKa. MeTol cpenHenorapuGMUIecKoro TeMiepaTypHoro
Hamopa pacyeTra TeII0OOMEeHHBIX ammapaToB. [loHsTHe 3dexTuBHOCTH (€) TEMIOO0OMEHHOTO
anmapata u yncia equnun nepenoca (NTU). Merox € — NTU pacuera TemiooOMEHHOTO amnmapara.
OneHka MaKCHMAaJIBbHOM TEIUIONPOM3BOJUTEIBHOCTH TEIUNIOOOMEHHOro ammaparta. CpaBHEHHE
PsIMOTOKA U MPOTUBOTOKA, MIpeiebHbIE Cay4yan. TermnoruapaBauyeckuii pacyeT Termioo0MeHHIKa
TUNA «TpyOa B TpyOe» M IUIACTHHYATOTO TEIUIOOOMEHHUKA. I[loHsATHE O pacuére CMECHTENbHBIX
TEII000MEHHUKOB U 0 pacuéTe pereHepaTUBHBIX TEINIOOOMEHHBIX alapaToB..

2.6. OcHOBHBIE OHITHSI MACCOOOMEHa

Konnenrpanuonnas auddysust (maccel). Bekrop mioTHOCTHM moToka Macchl. 3akoH Duka.
Koadpurment quddys3un. Tepmo u 6apoauddysus. AuddepeHnnanbHpie ypaBHEHUS COBMECTHBIX
MIPOLIECCOB Macco- U Ternooomena. uddy3noHHbI NOrpaHUYHBIA CIOH. AHAJIOTHS MPOILIECCOB
Macco- u terooomena. Juddysnonnsie ananoru uncen Hyccenbra u Ilpannmis. CooTHomeHUs
MaTepuaibHOrO ¥  DHEpreTudeckoro Oamanca Juis  MexdasHoi  rpanunbl.  Chyuait
nosynponunaemMoil Mmexdasnoir rpanunbl. dopmyna Credana. CredanoB mnoroxk. Macco- u
TEIUIOOOMEH TpH HCIApeHHH B TMapora3oBylo cpeay. AnuabaTHoe wucnapeHue. Macco-
TEIJI000MEH MPHU KOHECHCAIIUH T1apa U3 mapora3oBoil CMECH..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1.TennonpoBOAHOCTh TIOCKOTO CJIOSI PU MOCTOSITHHOM KO3 PUIIUEHTE
TEIUIONPOBOAHOCTH. (5 cemecTp);
2. 8.Pacuer temootnaun (Teruionepeaaun) opeOpEHHON MOBEPXHOCTH TEIIIO0OMEHa
(mmockasi CTeHKa, HWIMHIPUYECKast IOBEPXHOCTH). (5 cemectp);
3. 6. TemneparypHoe 1oJi€ B TelIax ¢ BHYTPEHHUMH HCTOUYHUKAMHU TEIUIOTHL. (5 cemecTp);
4. 12.Pacuet TemMnepaTypHOTo I0Jis B TPEXMEPHBIX Tenax npoctoii reometpun. Konndectso
TEIUIOTHI, OTTAHHOW TEJIOM B MpoIlecce OXJaxaeHus (HarpeBanust) (5 cemecTp);
5. 4. Tennonepeaaya yepe3 HUIMHAPUUECKYIO U IIAPOBYIO CTEHKY. (5 cemecTp);
6. 11.Pacuer TemmnepaTypHOTro 1oJisi B 0€CKOHEUHOM TIACTHHE U IIWJIMHIPE. (5 cemecTp);
7. 2. TennaonpoBOIHOCTh IJIOCKOTO CII0S TP NEPEMEHHOM KO3 duIeHTe
TEIUIONPOBOAHOCTH. MHOTrOCIOIHAs cTeHKa (5 ceMecTp);
8. 5.Pacuer TemoBbIX MOTEPH TEIUIOM30IMPOBAHHOTO TpyOonpoBoaa. Kpurnueckuii quamerp
TEIIOBOM M30JALKU. BpIOOp TeroBoi u3oasuuu nuimHapa. (5 cemectp);
9. 13.TennmooTAavya npu IEHOYHON KOHJIEHCAILIMH T1apa Ha BEPTUKAIBHOM MOBEPXHOCTH.
CMenranHbI peXXUM TEUEHUS IJICHKH KOHICHCATa. YUeT JOMOTHUTEIbHBIX (DaKTOPOB MPH
pacueTre TEeII00TIauy IPU KOHJIeHcaluu. (6 cemecTp);
10. 2.Pacuer TemiooTjauM MpH BHEIIHEM oOTeKkaHuu Tel (TpyOa u myuku TpyO) (6 cemectp);
11. 14.Tenno- u MaccooOMeH MpU UCTIAPEHUU (M KOHACHCAIIUY TIapa) B (U3) Mapora3oByro
cpeny. (6 cemectp);
12. 13.PerynsipHblil pesxuM OXJIaxJIeHHsI (HarpeBaHus) Teil. (5 cemectp);
13. 14.3aK0HBI TETUTOBOTO U3IIy4EeHHS aOCOTIOTHO YepHOTO Tena. M3mydenue (1 moriomieHne)
CepBIX TeJ, pealbHbIX Tel. (5 cemecTp);
14. 4 Konnentpanuonnas nuddysus. 3akon duxka. Pacuer koaddunmnenta maccooTnauu u
MOTOKAa MacChl KOMIIOHEHTA Ha OCHOBE aHAJIOTUH MPOIIECCOB TEIIO- U MaccooOMeHa. (6
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ceMecTp);

15. 7.0cHOBBI pacueTa TEIJIOOOMEHHBIX anmapatoB. [IpOeKTHBIN 1 TOBEPOYHBIN pacueThl
PEeKyIepaTUBHBIX TEIUIOOOMEHHUKOB. MeTo/ ] cpetHeorapu()Mu4eckoro TeMinepaTypHoro
Haropa. (6 cemecTp);

16. 1.Pacuer TemiooTjauM 1py BHEIIHEM OOTEKaHUU Tell (Iu1acTuHa). Yucna noxoous.
YpaBuenus nmoaodus. (6 cemecTp);

17. 15.Pacuet TeruiooOMeHa U3Iy4eHHUEM B CUCTEME T, pa3AeiCHHbIX JUaTePMUIHOM
cpenoil. YrinoBsle KOAhGUIUEHTH U3Ty4eHHs. 30HATBHBIM METO/ pacueTa U3JIyueHus B
3aMKHYTOM cucteme Tell. (5 ceMectp);

18. 12.Tenootnaya npu miI€HOYHON KOHJICHCAIIMU MTapa Ha BEPTUKAIbHON OBEPXHOCTH U
rOpH30HTaNIbHOU TpyOe. JlamrHapHOe TeueHue MiIeHKH KoHaeHcara (6 cemecTp);

19. 9.MexaHu3M KUIIEHUS KUIKOCTEH. PacueT OCHOBHBIX NTapaMeTPOB KHUIIAIICH KUAKOCTH.
(6 cemectp);

20. 10.Pacuer TemiooTaauu Mpu pa3BUTOM My3bIPHKOBOM U TUICHOYHOM KHUIIEHUU B OOJIHIIIOM
o0wvéme. Kpusuc kunenus nepsoro pozaa. (6 cemectp);

21. 11.Pacuer TemnooTAauu Ipyu TEYCHUN U KUTIEHUH B TpyOax (kaHarnax). Kpusucel kurenus
MIepPBOTro U BTOPOTO pona. Pacuer koadduimenTa 3amaca 10 kpusuca. (6 cemectp);

22. 16.0mnpeneneHre CTeNeH: YepHOTHI U MOTJIOMATEILHON CIIOCOOHOCTH ra30BOro 00bEMa.
Pacuer myuucroro tennooOMeHa B CUCTEME TEJI0-000JI0UKa B «CEPOM» U «HE CEPOM»
npuoImKeHuu. (5 cemectp);

23. 6.0co0bIe ciydan pacyera TeIUIOOTAauH (TEIIO0T/Aa4a KUIKUX METAIJIOB, y4eT
C)KMMaeMOCTH rasa, CBEpXKpUTHUYECKOTO COCTOSTHUS BellecTBa). (6 cemectp);

24. 3.Pacyer TemIooT1a4u Ipu CBOOOIHOM JIBUKEHUH KUIKOCTHU. (6 cemecTp);

25. 9. HectanuonapHble 3a7a4u TemIonpoBoaHocTH. MeTtoq dypbe MpUMEHUTENHHO K TeJIaM
MpoCTOM reoMeTpuu. (5 cemectp);

26. 5.Pacyer TemooTna4M Mpu TEUSHUU KUIKOCTEH B KaHanax. (6 cemecTp);

27. 7. Temnepatypnoe noine B pedpe. Koo duument s¢pdpexrunoct pedpa. (5 cemectp);
28. 10.Metoabl mogo0us U pa3MepHOCTEH B 3aJja4ax TEIIONPOBOAHOCTH. Yucna mogobus. (5
ceMecTp);

29. 8.IIpumenenne € — NTU merona aJi IpOEKTHOTO M IOBEPOYHOTO pacuera
peKynepaTUBHBIX TEINIOOOMEHHUKOB, IOMHTEPBAIIBHBIN pacueT TemI000MEHHHKA.
TemnoruapaBIuyecKuil pacyeT TEII00OMEHHUKOB PA3IMYHBIX THIIOB. (6 cemecTp);

30. 3.Tenmonepenaya yepe3 OJHOCIONHYIO U MHOTOCTIOMHYIO CTEHKY. (5 cemMecTp).

3.4. Tembl 1a60paTOPHBIX PadoT
1. Ne 4 VccnenoBanue TerooOMeHa U3nydeHneMm; (5 ceMecTp);
2. Nel. Metozs! cTallMOHAPHOM TETUIONMPOBOIHOCTH; (5 cemecTp);
3. Ne2. Metobl HeCTallMOHAPHOH TETIIONPOBOTHOCTH; (5 cemecTp);
4. Ne4, Terutootaua mpy KOHJICHCAIIMH BOJSHOTO Napa; VcIbITanue peKyrnepaTHBHOTO
TeriooOMeHHuKa (6 cemecTp);
5. Ne3 TennooTaaua npu KUIEHUHU KUJIKOCTH B OosblIoM 00bEME; ; (6 cemecTp);
6. Nel. Tennootnava npy BbIHYK/IEHHOW KOHBEKLIUU KUIKOCTH; (6 cemecTp);
7. Ne2. TennooTtnava npy cBOOOTHON KOHBEKITUHU KUAKOCTH; (6 cemecTp);
8. Ne 3. UccnenoBanue TeriooOMeHa u3ydeHueM; (5 cemectp).

3.5 Koncyabranumn

AyoumopHvie KOHCYAbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. BosmoxHoctu npumeHeHus nakera ANSYS s perneHust 3aqad TEIIONPOBOJHOCTH,
KOHBEKTHBHOTO TETNIOOOMEHA, U3ITYICHHS
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Texywui koumpoas (TK)

1. Koncynpranuu HanmpaBieHbl Ha MOTY4YECHHE WHIUBHIYaTbHOTO 33JaHUS JUIS BBHITOTHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3aeny "cemectp NeS"

2. KoHcynbranuu HampaBjeHbl Ha MMOJy4YeHUE WHAWBUAYAIBHOTO 33aJaHUS JUIS BBIOJHEHUS
KOHTPOJIbHBIX MEPOIIPUATHI 110 pa3neny "cemecTp Ne6"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT

6 Cemectp

Kypcogas pa6ora (KP)

TeMmpsr:

- YucneHHoe ucciieJoBaHKe MPOLEeCCOB TEIJIO0OMEHA U THAPOIUHAMUKY -
CTaIlOHApHAsI/HeCTallMOHAPHAS TETUIONPOBOJIHOCTD - BHEIITHEE 0OTEKAHKE - BHYTPCHHHIE TCUCHHUSI
I'paduk BbINOJIHEHNSI KYPCOBOTO NMPOEKTA

Henens

1-4 5-8 9-12 | 13-14 | 3aueTHasa

Paznen
KYpPCOBOT'O
MIPOEKTA

1,3 1,2,3 | 2,3 3 3ammra
KypPCOBOT'O
IPOCKTA

O0Bem
paszena, %

20 30 40 10 -

BrimmotHeHHBIN
00BeM
HapacTarIUM
urorom, %

20 50 90 100 -

Howmep pasznena

Pa3znen kypcoBoro npoekra

1

0O0630p nUTEpaTYpPHl, H3yUEHUE IKCIIEPUMEHTANBHBIX CTEHO0B, OJMOTOB-Ka UX
K pabote, GopMupoBaHNE HABBIKOB PA0OTHI C TEIJIOBH30POM, (DOPMHUPOBAHHE
COOTBETCTBYIOIUX paznenoB KP

2 [TpoBeneHue sKcrepUMEHTABHBIX UCCIIEA0BAHUM, IPOBEIEHUE
BBIUMCIIUTEIBLHOTO SKCIIEPUMEHTA ¢ TOMOIIbI0 TporpamMmmbl ANSY'S,
(dopMHpOBaHUE COOTBETCTBYIOUIMX pazaesoB KP

3 O6paboTka pe3yabTaTOB HATYPHOTO U BEIYUCIUTEIHLHOTO YKCIIEPUMEHTA,

dbopMupOBaHKE COOTBETCTBYIOMUX pa3nenoB KP, moaroroska npezeHTanum K
samute KP
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JUCHUTITUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JTUCIUILINHE COOTBETCTBUH C
WHUKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1 | 2

3HaTh:
METOJIMKH pacueTa MpoIecCOB TEMIONPOBOIHOCTH B KonTponbnas pabora/KonTtponbnas paboTa
3JIEMEHTaX KOHCTPYKIHMA, TeruiooOMeHa u3inydeaueM (5) | MJI-2mx-1 + «CranuoHapHas TEIUIONPOBOIHOCTD TIJIOCKOM U

[VJIMHIPUYECKON CTEHKID)
OCHOBHBI€ MTPUHITUIIBI TETNIOMACCOOOMEHA U METO/IbI Oruer/3amura UKIa 1a00PATOPHBIX PabOT
MaTEMaTHYECKOTr0 MOJICTTUPOBAHUS «TennonpoBoHOCTE)
TEIIOMACCOOOMEHHBIX MPOIIECCOB M YCTAHOBOK (5) WJT-2nk-1 + T

BOpuYecKas 3agada/PacuerHoe 3a1anue

«HecranmonapHasi TEIJIONPOBOIHOCTh U U3ITyYCHUE)
OCHOBHBI€ MTPUHITUITBI TETNIOMACCOOOMEHA U METO/IbI KonTpomnbnas pabora/KonTposbHas padboTa
MaTEMaTHYECKOTr0 MOJICTTUPOBAHUS N-2nk-1 + «Temnnootnaya npu cBOOOIHON KOHBEKIIUU U
TETJIOMAaCCOOOMEHHBIX MPOIIECCOB M YCTAHOBOK (6) MacCOOOMEH MPU UCTIAPEHU
METOJIMKH pacueTa MpoIeCCOB TEMIOMAacCOOOMEHa MPH KonTponbnas pabora/KonTponbHas paboTa
CBOOOTHOM M BBIHYXJICHHOW KOHBEKIINH, BYX(a3HOTO «Termmootnaya U COMPOTUBIIEHUE TIPU BBIHYKICHHOM
TeriomMaccooomMeHa (6) L2 . 00TeKaHWHU IUIACTHHBI, TPYOBI, y4YKa TpyO»

Hlrlmes TectupoBanue/TepmuHonornueckuii rect «Crucrema

mudhepeHIMaTbHBIX YPaBHEHUH COXpaHEHUS

KOHBEKTHBHOI'O TEIJIOMacCOOOMEHa»
METOJMKHU pacyeTa TeII000MEHHBIX anmnapaToB Otyet/3amura 1uKiIa 1a00paTOPHBIX padboT
HHEPTeTHYECKUX YCTAHOBOK M MPUHIIUITBI M METO/IbI ) «BpIHYXIeHHas 1 CBOOOIHAS KOHBEKIIUS
MHTEHCH(UKALMK Tertonepenaqu (6) A-2mes ¥ TBopueckas 3anavya/PacueTHoe 3aganue «HxeHepHbIE

METO/JIbI pacyera TermIoMaccooOMeHa»
METOAWKHU pacueTa U MPUHIIUIBI 1 METO/IbI V-2 + TectupoBanue/TepmuHOTOTHUECKH TeCT «BBeneHue B
WHTEHCUPUKAIIMHU Tertonepeaayu (5) TEMI000MEH»
YMmersb:
CaMOCTOATENIbHO aHAIM3UPOBATh MPOLIECCHI | UT-2rik1 \ + | Oruer/3ammra uKIa 1a60PATOPHBIX PAGOT
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TEIJIOMAacCOOOMEHA ¥ IPUHUMATh ONITUMAJIbHBIC
peleHus Ipu KOHCTPYUPOBAHUH U DKCILTyaTallun
TEIJIOMAacCOOOMEHHOT0 000PYA0BAHUS IHEPIrEeTHUCCKUX
yCTaHOBOK (6)

«Temnoo0MeH npy KUIIEHUN/KOH/ICHCAIIHH.
TemooOMeHHbIE anapaThbl»

CaMOCTOATCIIbHO aHAJIM3UPOBATH IIPOLCCCHI
TeIIoMaccooOMeHa u MNPpUHHUMATh OITUMAJIbHLIC

Otyer/3amura 1UKIa J1a00paTOpHBIX padot «TemmoBoe
M3ITy4EHUE)

eIICHNUS TIPH KOHCT OBaHWH U KCIUTyaTalluu NJI-2nk-
p p pyup yatall A-2ric TBopueckas 3amaua/PacueTHoe 3amanue
TEIIIOMAacCOOOMEHHOTO 000PYAOBaHUS YHEPTETHICCKUX

«HecranuonapHas TeIUIONPOBOTHOCTD U U3TY4YCHHE)»
YCTaHOBOK (5)
pa3pabarbIBaTh KOMIIBIOTEPHBIE MOICIH KonTtponsnas pabora/Konrponsaas padora
TETUIOTHAPABINYECKUX TPOLIECCOB U BBHITIOIHATD NJI-2nk-1 «BuyTtpennue ucrounuku. MIHTeHCHHUKaIns
YHCJICHHBIE YKCIEPUMEHTHI (5) TerI000MeHa (opedpeHwe)»
pa3pabaThIBaTh KOMIIBIOTEPHBIE MOICITH TBopueckas 3anaua/Pacuetnoe 3ananue «VHxeHepHbBIE
TEIUIOTHIPABINYCCKUX TIPOLIECCOB U BBITIOIHSATh NJI-2mk-1 METO/Ibl pacueTa TeIIoMacCoOOMEHa)

YUCJICHHBIC AKCIICPUMEHTHI (6)
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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 peanuzanuu: KoMneoTepHoe 3a/1aHue
1. PacuetHoe 3ananue «HecrannonapHas TEIIONPOBOIHOCTD U u3nyyeHue» (TBopueckas
3a/1a4a)

Dopma peanuzanuu: [TucemenHas padora
1. KontponbHas pabota «BHyTpeHHHE ncTouHUKU. HTeHCHDUKAIuUs TeriooOMeHa
(opebpenne)» (KonTponbpHas padbora)
2. KonTponbHas pabota «CranroHapHas TEIUIONPOBOAHOCTh MIIOCKOW U IMIIMHIPUYECKOM
cteHkn» (KonTposbHas padota)
3. Tepmunonornueckuii Tect «BBenenue B TermoooMen» (TectupoBanue)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa nukna saboparopHeix padot «TemnoBoe uznyuenue» (OTuer)
2. 3amuTa nuKia sadoparopHsix padot «TemntonpoBoaHocTh» (OTUET)

6 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aganue
1. PacuetHoe 3ananue «MHxeHepHBIC METO/IBI pacueTa TeriomMaccooomenay (TBopueckas
3aj1a4a)

Dopma peanuzauuu: ITucemenHas padora
1. KonTponbHas pabota «Temnooraada u COpoTUBIEHUE NPU BBIHYKJIEHHOM 00TEKaHUU
IUTaCTHHBI, TPYObI, myuka Tpy6» (KoHTponbHas pabota)
2. KontponbHas padota «Temmooraadya nmpu cBOOOHON KOHBEKIIUA U MacCOOOMEH MpH
ucnapeaun» (KonrponbHas pabora)
3. Tepmunonornyeckuit Tect «Cucrema quddepeHaibHbIX ypaBHEHUN COXpaHEeHUs
KOHBEKTHBHOTI'0 Teriomaccooomenay (TectupoBanue)

®dopma peanusaiuu: Y cTHas popma
1. 3ammra nuKIIa 1abopaTopHbIX paboT «BeIHyXAeHHAs 1 cBOOOAHAs KOHBEKIUD» (OTUeT)
2. 3amuTa uKiIa 1adopatopHbix padoT «TemnooOMeH npu KuneHun/KOHAEHC AU u.
TennooOMeHnHbIe anmapatsl» (OTueT)

banmnpHO-peNTHHIOBask CTPYKTYypa AMCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.
bannpHO-peHTHHrOBast CTPYKTYpa KypCcOBOW pabOTHI sIBJsieTCs puitokeHuem b.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE
Ixzamen (Cemecmp Nos)

Ox3ameH. O1ieHKa omnpeaenseTcst B cOOTBeTcTBHH ¢ [lonoxkeHneM o 6auIbHO-PEUTUHTOBON CUCTEME
s ctyaentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIMOHHOM cocTaBisAonmx B

MMPUIIOKCHUC K JUIIOMY BBIHOCUTCS OIICHKA 34 6 CEMECTP

Ixzamen (Cemecmp Nob)
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Ok3ameH. O1eHka onpenensercss B COOTBeTCTBUH ¢ [lonoxenneM o 6amibHO-pEHTUHTOBOM cucTeme
s crynentoB HY «M3OW» Ha 0CHOBaHMU CEMECTPOBOM M AK3aMEHAIIMOHHOW COCTaBisAonux B
MPUWIOKEHUE K JUIUIOMY BBIHOCHUTCS OlLleHKa 3a 6 cemectp. [Ipumeuanue: O1ieHOUHbIE MaTepUAIbI
10 TUCIMIUIMHE MPUBEIEHBI B (hoHE onleHOYHbIX MaTepraioB OITOII.

Kypcosas paboma (KP) (Cemecmp Nob)
OneHka 3a KypcoBOWM paboTy ompeaensercss B cooTBercTBuM ¢ IlonokeHuem o OamibHO-
peiituHroBoi cucreme a8 cryneHtoB HUY «MOW». B npuinoxeHue K IUIIIOMY BBIHOCHUTCS
oleHKa 3a 6 cemecTp M 3a KypcoByr pabory. IIpumeuanue: OrieHOYHBIE MaTepuajabl IO
JTUCITUTIMHE TIpUBEIeHBI B (hoHAe orleHOYHBIX MaTepuanoB OITOII.

B JUIIJIIOM BBICTABJIICTCA OLICHKA 3a 6 CEMECTD.

I[pumeuyanue: OnieHOYHBIC MAaTEPUANTBI IO JUCIUILIMHE TPUBEIEHBI B (DOH/IC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe ¥ JIEKTPOHHbIE U3TAHUA:

1. [IBetkoB, @. ®. TemoMaccooOMeH : yIeOHUK I BY30B 10 HampasiieHuto "Termnosnepreruka /
®. ®. [IBeTkoB, b. A. I'puropse. — M. : U3natensckuii jom MOU, 2011. — 562 ¢. — ISBN 978-5-
383-00563-7.

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

2. lIBetkoB, @. ®. 3a7a4HUK 10 TEILIOMACCOOOMEHY : yueOHOE TOCOOHE ISl BY30B 10
HarnpasieHuto 140100 "Temnosnepreruka" / @. @. IIgetkos, P. B. Kepumos, B. 1. Bennuko. — 3-¢
u3M., crep. — M. : U3matensckmii nom MOU, 2010. — 196 ¢. — ISBN 978-5-383-00468-5.;

3. Conogog, A. I1. [IpuHuumns! TemnomaccooOMeHa : yueOHoe nocodue no kypcam "OCHOBBI
terutooomena', "Temmomaccoodmen", "TermmomaccooOMeH B SHEPreTHYECKOM 000PYJOBaHUHT
ADC" no nHanpasnenusm "Texunueckas pusuka" u "Temnosnepreruka" / A. I1. Conono, Mock.
sHepr. uH-T (MDOU TY). — M. : U3n-Bo MDU, 2002. — 96 c. — ISBN 5-7046-0774-8.
http://elib.mpei.ru/elib/view.php?id=4317;

4. Cononos, A. I1. TenmmomaccooOMeEH B 3HEPTETUYECKUX YCTaHOBKaX. MIH)keHepHbIE METO b
pacuera. DIEKTPOHHBIN Kypc : yueOHoe nocobue no kypcam "TernmomaccooOmen",
"Teromaccooomen B o6opynoBanuu ADC" o HanpasieHusaM "SnepHast SHEpTeTUKa U
tertodusuka", "Termnosnepreruka u remnorexuuka” / A. I1. Cononos, Hau. uccnen. ya-t "MOHN"
(HUY"M3BHN"). — M. : U3a-Bo MOU, 2015. — 124 c. — ISBN 978-5-7046-1636-8.
http://elib.mpei.ru/elib/view.php?id=6989;

5. Conopos, A. II. MaTemaTrueckrue MOJI€IH IJIEHOYHOW KOHJEHCAIMH : yueOHOe Tocodue 1o
kypcam "TemnmomaccooOmen", "TemmomaccooOMeH B aHepreTudeckom obopynosannu ADC" mo
HanpasyeHusM "Texauueckas ¢pusuka" u "Temnosnepreruka” / A. I1. Cononos, Mock. sHepr. UH-T
(MBU TY). — M. : U3natensckuit tom MOU, 2011. — 120 c. — ISBN 978-5-383-00643-6.
http://elib.mpei.ru/elib/view.php?id=2896;

6. Conojos, A. I1. TerumomaccooOMeH B SHEpPreTHUECKUX ycTaHOBKaxX. U.2 : yueOHO-MeTOUUeCKUi
KOMIUIEKC.-DJIEKTPOH. TeKCTOBEIE, rpad. aad / A. I1. Comonos, Mock. suepr. ua-t (MOU TY). — M.
: MBU (TV), 2008. — 1 anekrpon. ont. auck (CD-ROM). — Cuctem. TpeboBanus: Microsoft Word,
Internet, Adobe Acrobat. — 3ari. ¢ 3STUKEeTKN qUCKa.

http://elib.mpei.ru/elib/view.php?id=1564;

7. SIros, B. B. TermooOMeH B ogHO(a3HBIX cpeaax u Mpu (a30BBIX MPEBPAMICHUSIX | yaeOHOE
nocoOue JUIst By30B I10 HarpaslieHHIo "SnepHas sHepreTuka u rerwiogpusuka” / B. B. Sros. — M. :
Mz patensckuii Jom MOU, 2014. — 542 ¢. — ISBN 978-5-383-00854-6.;
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8. TerutoTexHuKa : yueOHUK Il By30B II0 HampasieHuto "DHepromMammaoctpoenue” / A. M.
Apxapos, u ap. ; Pen. A. M. Apxapos, B. H. Adanacwes. — 3-e uzn., nepepad. u nomn. — M. : 3a-Bo
MI'TY um. H.D. baymana, 2011. — 792 c. — ISBN 978-5-7038-3370-4.,

9. Ucauenko, B. I1. Teruonepenaya : YueOHUK 15 SHEPreTUIECKUX BY30B U (dakyabTeToB / B. I1.
Hcauenko, B. A. Ocumnona, A. C. Cykomen. — 4-¢ uz., nepepad. u nom. — M. : Dueprousaar, 1981.
—416¢c.;

10. JIaOGyn1oB, [I. A. Mexanuka nByX(a3HbIX CHCTEM : ydeOHOE TTOCOOHE ISl BY30B T10
HarnpaBieHuto "Texanueckas ¢puzuka" / JI. A. Jlabynmos, B. B. SIros. — 2-e u3n., nepepal. u gorm. —
M. : Uzparensckuit oM MOU, 2007. — 384 ¢. — ISBN 978-5-383-00036-6.
http://elib.mpei.ru/elib/view.php?id=5286;

11. [leryxoB, b. C. TernmooOMeH B siI€pHBIX YHEPTETHUECKUX YCTAaHOBKAX : Y4yeOHOe mocoOue Juist
sHepreTnueckux crnennanbHocteit By30B / b. C. [leryxos, JI. I'. I'eann, C. A. KoBanes. — 2-¢ u3.,
nepepad. u gon. — M. : DHeproatomusaar, 1986. —472 c.;

12. TIpakTuKyM 1O TeIuIonepeaade : yuedbHoe mocodue il TeII0IHEPreTUUECKUX CIEIHAIbHOCTEH
By30B / Pen. A. I1. Cononos. — M. : Dueproaromusnart, 1986. — 296 c.;

13. TennosHepreTuka u TeIIOTeXHUKA: TeopeTHuecKrne OCHOBBI TEIIIOTEXHUKH.
TennoTeXxHN4YeCKUid IKCTIEPIMEHT : CIIPaBOYHUK / A. A. Anekcanpos, u 1p. ; Pen. A. B.
Kmumenko, B. M. 3opun. — 3-e uzn., nepepad. u qon. — M. : Uzn-Bo MOU, 2001. — 564 c. —
(TermosuepreTuka u Termiorexuuka ; Ku.2). — ISBN 5-7046-0512-5.;

14. CnpaBouynuk no teruioooMennukam: B 2 1. T.1. : mep. ¢ anri. — M. : Dueproaromuzaat, 1987. —
560 c.;

15. Anekcanapos, A. A. Tabmuisl Terohu3nIecKux CBOWCTB BOJBI  BOJSTHOTO Iapa :
CrpaBounuk / A. A. Anekcauapos, b. A. I'puropses. — M. : U3n-Bo MDU, 1999. — 168 c. — ISBN
5-7046-0397-1 : 60.00.;

16. Anexkcanapos, A. A. Termodusznyeckre cBOMCTBA pabOYNX BEIIECTB TEIUIOOHEPTETHKH :
cinpaBoyHuK / A. A. Anekcannpos, K. A. Opros, B. ®@. OukoB. — 2-e u31., nepepad. u jgom. — M. :
Uz narensckuii njom MOU, 2017. — 226 ¢. — ISBN 978-5-383-01073-0.;

17. I'puropses b.A. , LietkoB @.®. - "Ternomaccoodmen", M3aarensctBo: "NU3aarensekuii jom
MDBH", Mocksa, 2011 - (562 c.)

http://e.lanbook.com/books/element.php?pll_id=72294;

18. Cononos, A. I1. Tennmomaccoodmen: [B 2-x T.]. T. 1 : yueOHOe u3ganue i peaausanun
OCHOBHBIX 00pa30BaTEJIbHBIX MPOrPaMM BBICIIEro 00pazoBaHusl 1o HanpasieHuto 13.03.01
"Tennosnepreruka u teriorexuuka" / A. I1. Cononos, JI. B. Cuaenkos, B. 1. Benuuko ; o0, pen.
A.II. CononoB ; Hau. uccnen. yu-r "MOUN" (HUY"MDU"). — Mocksa : U3a-so MOU, 2021. — 484
c. — Knura-nobenurens KOHKypca pykonuceil yaeOHOM, HayuHO-TEXHUYECKOW U CIIPaBOYHOMN
JUTEPATYpBI 110 dHEpreTuke, nocpsmeHHoro 90-neturo MOU u 100-neruro nnana 'O3JIPO. —
ISBN 978-5-7046-2460-8.

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

5.2 JInueH3M0HHOE U CBOOOHO PACTIPOCTPaHsieMOe MPOrPaMMHOe 00ecrieyeHue:
1. Office / Poccuiickuii makeT o(pUCHBIX pOrpamm;

2. Windows / Oniepamrionsast cucrema cemeiictsa Linux;

3. Ansys / CAE Fidesys.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

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

2. Hayunas sjiekTpoHHasi 6udamorexa - https://elibrary.ru/

3. ba3a naHHBIX :KypHaJoB u3nareancrBa Elsevier - https://www.sciencedirect.com/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za mannbIx Scopus - http://www.scopus.com
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6. HaimonanbHast 3JieKTPpOHHAs1 oubmoTeka - https://rusneb.ru/

7. DaexrponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX HaHHBIX Poccuiickoii @enepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITBIX JaHHBIX MPO(eCCHOHAJBLHBIX CTaHAAPTOB MHUHNCTEPCTBA TPY/AA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru
12. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
13. DyiekTpoHHast OTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

14. HauMoHaJ bHBII MOpTAaJI OHIAlH 00yueHus: «OTKpbITOE 00pa3zoBanuey - https://openedu.ru
15. O¢puunanabHblii caiT @eaepajbHOrO areHTCTBA N0 TEXHHYECKOMY PeryJHMpOBAHHUIO H

MmetpoJioruu - http://protect.gost.ru/
16. OTkpbITasi ynuBepcuTerckas nnpopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep ayauropun,
HAHMeHOBaHHe

OcHamenue

VY4eOHble ayAUTOPUH
JUJIs1 IPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILEro KOHTPOJIS

A-300, YuebOnas
aynuropus "A"

Kpecio pabdoyee, apTa, CTeJUIaxk, CTOI
npenojaBares, CToa yueOHbIH, CTy,
TpuOyHa, MUKPO(OH, MyITbTHMETUIHHBIHI
IIPOEKTOP, IKpaH, JOCKa MapKepHasi, KOJIOHKH,
TEXHUYECKas aIaparypa, KOHIULHOHED,
TEJIEBU30D

VYyeOHble ayAUTOPUH
JUISI IPOBENICHUS
NPAaKTUYECKUX 3aHITUH,
KP u KIIT

A-306, YueOHas
aynutopus "A"

napra co CKaMBeﬁ, CTOJI IpCriogaBaTelis, CTYyJI,
JOCKa MEJIOBas

VYyeOHble ayAUTOPUH
JUISI IPOBENIEHUS
71a00paTOPHBIX 3aHATHH

B-209/10, YueOnas
naboparopus
TeIIoMaccooOMeHa

pabouee MECTO COTPYAHHUKA, CTYIL,
KOMIIBIOTEpHAsI CETh C BBIX0/I0M B MHTEpHET,
71a00paTOPHBINA CTEH], KOMIIBIOTEP
NEPCOHABHBIN, IPUHTEP, HHBEHTAPh
y4eOHbIH, CTeH]] MH)OPMaIIMOHHBIN

VY4eOHble ayautopun
JUIS IPOBE/ICHUS

A-306, YuebOnas
aynurtopus "A"

nmapra co ckamMbei, CTOJI TpenoiaBaresisi, CTYI,
JIoCcKa MeJIoBas

IIPOMEKYTOUYHON
aTTecTaluu
ITomemenus ms HTB-303, JleknuonHas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSTEIbLHOMI ayAUTOpHUS MMMChbMEHHBIN, BEIIANIKa A/ OJICXKIbI,
paboTHI KOMIIBIOTEpPHAs CETh C BBIX0JIOM B MHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IIPUHTED,
KOHJIULIHOHEP

Ilomemmenus misa

A-306, YueOnas

napra co CK&MBCIZ, CTOJI IpCniogaBaTcelid, CTYJI,

KOHCYJIbTHPOBAaHUS ayautopus "A" JIOCKA MENIOBAasI
ITomemenus s B-417, Ilomemenne Kpecio pabouee, paboyee MECTO COTPYIHHUKA,
XpaHEeHUs y4eOHo- CTOJI, CTYJI, IIKad A7 JOKYMEHTOB, MKad A
000pyJI0BaHUS U BCIIOMOI'aTeJILHOTO XPaHEHUs UHBEHTAps1, KOMIIBIOTEPHAsL CETh C

y4eOHOr0 MHBEHTAps

nepconana kag. "TOT"

BBIXOJIOM B IHTEpHET, 10CKa MapKepHas,
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MHOTO(YHKIIMOHAJIBHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIbHBIN, IPUHTEP, KOHIUIIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TemnomaccooObmen B o6opyaoBanuu ADC

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6

TepmuHomorunueckuit Tect «Benenue B Teruiooomen» (TectupoBanue)

Kontponbnas padora «CranpoHapHasi TEIUIONPOBOJHOCTH IJIOCKOHN U IIMJIMHAPHYECKONW CTEHKI»
(KonTpoawsHas pabora)

3amuTa nukia 1aboparopHeix padboT «TemmonpoBoaHOCTE (OTYET)

KoHnTtponbHas pabora «BHyTpeHHue uctounuku. MaTeHCHpuKaus TermiooomMeHa (opedpeHue)»
(KontponpHnas pabota)

PacuetHoe 3aganue «HecrannoHapHas TEIIONpoOBOIHOCTh U u3nyueHue» (TBopueckast 3amaya)
3amuTa nuKia sadoparopHbix padot «Temnosoe nzmyuenue» (OTuer)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nupekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 > 6
paznena Henens 4 8 9 12 15 16
KM:
1 TennonpoBoAHOCTB U TEIIIOBOE U3JIy4CHUE
(cemectp No5)
Bsenenue B TemiomaccoodmeH. CriocoOsl
11 nepeHoca TeniaoTel. OCHOBHBIE ONpPEAEIEHUS, + + + + + +
TEPMUHOJIOTUS
12 OpnHOMepHBIE CTallMOHAPHBIE 331a4U + + + +
TEIJIONPOBOJHOCTH
13 OpnHOMepHBIE JINHENWHBIE HECTAl[MOHAPHBIE + +
3a/1a41 TEIJIONPOBOAHOCTH
14 TemooOMeH U31y4eHHEM B CHCTEME Tell, + +
pa3eIeHHBIX JUATEPMUYHON Cpelon
TemooOMeH U3Ty4eHHEeM MEXIY U3Tydarolie—
1.5 MOTJIOILAIOIICH CPEOM U IOBEPXHOCTAMU + +
HarpeBa TeMI000MEHHBIX YCTPONCTB
Bec KM, %: | 10 15 15 20 20 20

6 cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICIr0 KOHTPOJIA yCI€BAEMOCTH MO AUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

KM-5

Tepmunonoruyeckuii Tect «Crucrema qudepeHIaIbHbIX YPaBHEHUNH COXpaHeHUS
KOHBEKTHBHOTO TerutomaccooomeHnay (TectupoBanue)

KonrtponbHas padora «TemnooTnaya ¥ CONPOTUBICHNUE TPU BBIHYKJACHHOM O0TEKaHUH
IUTACTUHBI, TPYOBI, myuka Tpyo» (KontponpHas pabota)

3amuTa UKIIa 1adopaTopHbIX paboT «BeIHyXAeHHAs U cBOOOIHAS KOHBEKIMD» (OTUeT)
Kontponbnas pabota «Temnootaada npu cBOOOIHON KOHBEKITUU U MAaCCOOOMEH TIPH
ucnapeaun» (KonrponbHas pabora)

PacuetHoe 3ananue «/HxeHepHBIE METOBI pacueTa TeraomMaccooomena» (TBopueckas 3aqayda)
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KM-6  3ammra mukina nabopatopHbix padboT «Termnoo0MeH npyu KUIEHUH/KOHICHCAIIH.

TennooOmenHbIe anmapatb» (OTYET)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimnbl KM: L 2 3 4 > 6
pasiena AT et Henens 4 | 8 | 9 |12 ] 13 14
KM:
1 KoHBeKTHBHBIH TeIIOMaccOOOMeEH (ceMecTp
No6)
1.1 BBenenne B KOHBEKTUBHBIA TEINIOOOMEH + + + + +
19 Bremnsis 3aaua KOHBEKTUBHOTO + + + + +
TeII000MeHa
13 KoHnBekTHBHAS TEIIOOTAaYA ITPU TCUCHUU + + 4
' KUJKOCTU B TpyOax (KaHayax)
14 Temnootnaua npu (pa3oBbIX MPEBPALLICHUSIX + +
' TETIOHOCHUTEIIS
1.5 TenmooOMeHHBIE arnmapaThl + +
1.6 OCHOBHBIE TTOHSTHSI MACCOOOMEHa + + +
Bec KM, %: | 10 20 10 20 25 15
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

TeromaccooOmen B o6opyaoBanuu ADC

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3

KM-4

Onenka BemonHeHus paszaena KP «O630p aureparypbn»

Ouenka BomonHenus paszaena KP «TermoBu3snoHHoOe 1 3KCIIEpUMEHTATBHOE UCCIIEIOBAHME»
Cobmronenue rpaduka Beimonnenus KP: «HucnenHoe pemenue KOHBEKTUBHO-TU(PPY3MOHHOM
3a1a4m»

KagectBo opopmnenust KP

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

WNnpnexc KM- | KM- | KM- | KM-
Howmep Pazen xypcoBoro mpoekTa/KypcoBoii paboThI KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
O0630p nuTEpaTypHhl, U3yUYECHUE FIKCIICPUMEHTAIIBHBIX CTCH/IOB,
1 MOJIFOTOB-Ka UX K pabote, GopMupoBaHHe HABBIKOB PAOOTHI C + +
TEIIOBU30POM, (POPMUPOBAHHUE COOTBETCTBYIOIUX Pa3JIEIOB
KP
[IpoBeneHne 3KCnepUMEHTAIBHBIX UCCIIETOBAHUM,
2 IIPOBEJICHUE BBIYMCINTEIBHOIO IKCIIEPUMEHTA C IIOMOILBIO + +
nporpamMmmbel ANSY'S, popmupoBaHue COOTBETCTBYIOLINX
paznenos KP
O6paboTka pe3yaIbTaTOB HATYPHOTO U BEIYMCIUTEIHEHOTO
3 HKCIEPUMEHTA, (POPMUPOBAHHE COOTBETCTBYIOIUX Pa3/ieioB + + + +

KP, noaroroska npesenrtanuu K 3amure KP

Bec KM, %: | 20 30 40 10
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