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

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

HNHasi KOHTaKTHasI paﬁoTa MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYas:
TecTupoBanue
Konrpoabsnas pabora
Otuer

TBopueckas 3aqaua

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH 4 cemectp - 0,5 yaca;
JK3aMeH 5 cemectp - 0,5 yaca;
Bcero - 1,0 yac
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHusi AUCHMILIMHBI. VI3yuyeHue OCHOB TEOpHM TEIIO- M MaccOOOMEHa, MPOILIECCOB

HepeHoca TEIUIOThI

N MacChbl

MPOTEKAIOIIUX B MPHUPOJIE,

B TCXHOJOMYCCKHX IIpoHeccax H

TEXHOJIOTHYCCKHUX YCTaHOBKAX, pa3BUTHUC TCXHUYCCKOI'O B3IJIdAda Ha OKPY)I(aIOH_[PII;'I MHP, TCXHUYCCKOI'O

00paza MbIIIUICHHUS.
3agaun TUCHHIIHHBI

- U3YYCHHE MPOIIECCOB MEPEHOCA TETUIOTH U MAcChl, (PU3UKO-MATEeMAaTUISCKUX MOJCIIEH 3TUX

IIPpOLECCOB;

- OCBOEHHUE METOJ/IOB pacyeTa TEMIIEPATYPHBIX IIOJIEH, TEIJIOBBIX IIOTOKOB B 3JIEMEHTAX
TEIJIOTEXHUYECKHUX U TEIUIOTEXHOJIIOTMYECKUX YCTaHOBOK;

- OCBOEHHUE METO/IOB pacyeTa [OTOKOB BEIIECTBA B AJIEMEHTAaX TEINIOTEXHUYECKUX U
TEIJIOTEXHOIOTUYECKUX YCTAaHOBOK;

- pa3BUTHE MBIIUICHHS U MPAKTUYECKUX HABBIKOB, IPUOOPETEHHBIX 00YUYarOIIUMUCS IPU
U3y4eHUH JUCLUIUIMH MaTeMaTUYeCKOro M €CTECTBEHHOHAaYyYHOI'O IIMKIIA, C OpUEHTaluel Ha npodeccuto.

CDOpMI/IpyeMLIC y o6yqafomer0c;1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
JIEMOHCTPHPOBATH
IPUMEHEHHUE OCHOBHBIX
CIO0COOOB IOJIyYEHUS,
peoOpa3oBaHus,
TpPaHCIIOPTa U
HCITOJIH30BaHHUS TEIJIOTHI B
TEIJIOTEXHUYECKHUX
YCTaHOBKAX U CHCTEMax

N J1-3onk-4 Jemonctpupyet
MMOHMMAaHUE OCHOBHBIX
3aKOHOB TEIIOMAacCOOOMEHa U
MPUMEHSIET UX JUISl pACUECTOB
DJIEMEHTOB TEIUIOTEXHUYECKUX
YCTaHOBOK U CHCTEM

3HATH:
- 3aKOHBI U OCHOBHBIE (PU3HKO-
MaTeMaTUYeCKHUe MOJIEIH MepeHoca
TEIUIOTHI U MacChl IPUMEHUTENBHO K
TETUIOTEXHUYECKUM U
TEIUIOTEXHOJIOIMYECKUM YCTaHOBKAM U
cucreMam (5);

- KQJIOPUYECKHUE U IEPEHOCHBIE CBOMCTBA
pabouMx BEIIECTB TEIIOIHEPTETHUECKUX U
TEIUIOTEXHOJIOTMYECKUX YCTAHOBOK U
cucreM (5);

- 3aKOHBI COXPAaHEHMs U MPEBPALCHUS
SHEPTUU MPUMEHHUTENIBHO K CUCTEMaM
nepeaayy U TpaHchopMaluu TerioThl (5);
- 3aKOHBI COXPAHEHUS U MpEeBpallleHus
SHEPIUU MPUMEHUTENIBHO K CUCTEMaM
nepenayu U TpaHchopmanuu TernoTsl (4);
- KQJIOPUYECKHUE U IEPEHOCHBIE CBOMCTBA
pabouMx BEIIECTB TEIIOIHEPTETHUECKUX U
TEIUIOTEXHOJIOTMYECKUX YCTAHOBOK U
cucteMm (4);

- 3aKOHBI U OCHOBHBIE (PU3HKO-
MaTeMaTHYecKue MOJIEH MepeHoca
TEIUIOTHI U MacChl IPUMEHUTENBHO K
TETUIOTEXHHUYECKUM U
TEIUIOTEXHOJIOTMYECKHM YCTaHOBKAM U
cucreMam (4).

YMETB:
- PacCUYUTBIBATh IIPOLIECCHI

TEIIJIOMACCOIIEPEHOCA B JICMCHTAX
TCINIOTCXHUYCCKOT'O




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TEIJIOTEXHOJIOTMYECKOro 000py10BaHuUs
(®);

- paccuuTHIBaTh TEMIIEPATYPHBIE MOJIS B
AJIEMEHTaX KOHCTPYKIIMH TETUIOBBIX U
TEIJIOTEXHOJIOTMUYECKUX YCTAaHOBOK C
1elnpto odecneueHus 3pGHEeKTUBHOCTH
MPOIIECCOB TertoMmaccooomena (5);

- pacCUUTHIBATh TEMIIEPATYPHBIE OIS
(110151 KOHLIEHTPALIMA BELIECTB) B MOTOKAX
TEXHOJIOTHYECKUX JKUJIKOCTEH U ra30B (5);
- paccUMTHIBATh TEMIIEPATYPHBIE MO
(TOJIs1 KOHILIEHTPAIM BEIIECTB) B MTOTOKAX
TEXHOJIOTHYECKHX KUJIKOCTEH U ra3oB (4);
- pacCUUTHIBATh TEMIIEPATYPHEIC ITOJIS B
AIIEMEHTaX KOHCTPYKIIMU TEIUIOBBIX U
TEIUIOTEXHOJIOTMYECKHX YCTAHOBOK C
1eabpo ooecreueHus 3PHEKTUBHOCTH
MIPOIIECCOB Teriomaccooomena (4);

- PacCUUTHIBATh MIPOLIECCHI
TEIIOMACCOTIEPEHOCA B DIIEMEHTAX
TEIUIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTHYECKOT0 000PYAOBaHUS

(4).

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K OCHOBHOH HpO(I)eCCHOHaHBHOﬁ O6pa3OBaTeHLHOﬁ nporpamme

HpOMBIHIJ'IeHHafl TCIIJIOOHCPIre€TUKA

(mamee

OIIOI),

HanpaBieHuss noarotokn  13.03.01

TCHHOBHepFCTI/IKa U TCIUIOTCXHUKA, YPOBCHb O6pa3OBaHI/I${I BBICHICC O6p8.30BaHI/Ie - 6aKaJIaBpI/IaT.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3"HaTh [Qucrumnimna 6a3upyercs Ha CIeqyIMUX aucuuruinaax: "MaremaTuka', "®dusnka',
"Teopetnueckas Mexanuka'", "/luHamuka u npoyHocTs MauH", "TexHuueckas TepMOAMHaAMHKA",
"I'maporazonunamuka", "MHpopmannonnsie Texnonorun", "MHxxeHepHas 1 KOMIbIOTepHast rpaduka’”
- ymeTb PaboTath ¢ COBpeMEHHBIMH KOMITBIOTEPHBIMU CPEICTBAMU

Pe3yJ'IBTaTLI O6y‘IeHI/IH, TOJIYYCHHBIC TPU OCBOCHUU JUCHUIIINHBI, HeO6XO,I[I/IMI>I IIPpU BBIITOJIHCHHUN

BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pa3nensr/TeMsl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
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 TennonpoBoAHOCTE U 144 4 32 16 | 32 - - - - - 64 - Iloozomogxa pacuemmuuix 3adanuii: KM-5
TEIUIOBOE U3JIYUCHHUE CamocmoamensHoe usyuenue
(cemecTp Ned) 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, CamocmosamensbHoe usyuenue
TEPMUHOJIOTUSI meopemuueckozo mamepuana: [1], crp. 458-
1.2 OnHOMepHbIe 36 8 4 8 - - - - - 16 - 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 38 8 4 8 - - - - - 18 - 2 (KM-4).
JTUHEWHBIC CamocmoamensHoe usyuenue
HeCTaIOHAPHbBIE meopemuueckozo mamepuana: [1], ctp. 107-
3amaun 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
JIUATEPMUIHON CPEIOH Iloozomoeka Kk kKonmpoavnou pabome: KM-2
15 Temtoo6MeH 28 6 4 6 - - - - - 12 N Iloozomoska Kk mexyuiemy konmpo.iio: KM-1
U3ITYYCHUEM MEXITY Camocmoamensroe usyuenue
H3ITy4arole— meopemuueckozo mamepuana: [1], ctp. 50-54,

HorJouaroe cpenoi
U TIOBEPXHOCTSIMH
Harpesa
TEIUI00OMEHHBIX

59-62, 70-85, 88; [9], ctp.31-69. [3] ¢.67-94; [6]
r11.10 c.1-49 Iloaroroska k 1ab. pabotam Nel
(KM-3). TTonroroska k KP Nel (KM-2)
BrimonHenue m. 1 1 2 pac4eTHOTO 3aJaHuS
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YCTPOHCTB (KM-5)
Camocmoamenbroe uzyueHue
meopemuueckozo mamepuana: [9], ctp. 5-21,
[1], ctp.17-27, 33; [3] ¢. 1-63 Tect Ne 1 (KM-1)
H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOS:
[2], rmaBEr 1, 2, 10, 11
[3], c. 1-63c.67-94
[6], TmaBa HectammmonapHas TEIUIOIPOBOAHOCTD
[7], 1-70
[8], 124-300
[9], eTp. 5-21ctp.31-69cTp.90-111cTp.417-
463cTp.464-474, 480-484
[10], 1-65
[11], 1-64
[12], eTp.17-27, 33cTp. 50-54, 59-62, 70-85,
88ctp. 107-111, 114-122, 124ctp. 458-467,
471ctp. 482-489, 491, 493-512
[13], 11-32, 51-53, 57-60,65-66,87-90,97-
190,281-314,330-349,357-399
DK3amMeH 36.0 - - - 0.5 - 33.5
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 KouBeKTHBHBIN 144 32 16 | 32 - 64 - Camocmosmenbroe uzyueHnue
TEMI0MacCOOOMEH meopemuyueckozo mamepuana: [1], ctp. 371-
(cemectp No5) 387, 398, 410-418, [9], cp. 369-416; [3] c. 1-63
2.1 Beenenue B 6 2 - 2 - 2 - [IpopaboTka U MOBTOPEHNUE JEKITHOHHOTO
KOHBEKTHUBHBII Marepuana
TEII000MeH IToozomoeka pacuemnwix 3adanuii: KM-5
2.2 BHemusg 3agada 24 6 4 6 - 8 - Iloozomoska Kk konmpoabhou pabome: KM-4
KOHBEKTHBHOI'O Iloozomoeka Kk 1adopamopnoii pabome: KM-6
TeII000MeHa Camocmoamenbroe uzyueHue
2.3 KoHBekTHBHas 24 4 4 4 - 12 - meopemuuecko20 mamepuana: [1], ctp. 516-
TEINIO0TAa4a IIpU 521, 535'537, 543, [12], CTp. 5'68, [9], CTp.502-
TEUYEHHUU KUIKOCTH B 533;[6] r.24, c. 1-24, .25, ¢. 1-21.
prGaX (KaHaHax) ITogroroBka k j1a0. pa60TaM Ne3, 4 (KM'G),
24 Tennootnaya npu 40 10 4 10 - 16 - Brimonnenwue 11. 4 pacuetHoro 3aaanus (KM-5)
(a30BBIX Camocmosamenbroe uzyueHue
TIPEBPAIICHUSX meopemuueckozo mamepuana: [1], ctp. 352-
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TEIJIOHOCUTEIS
25 TemnooOMeHHbIE 36 16
anmaparsl
2.6 OCHOBHEIE IMOHATUS 14 10
MaccoobMeHa

365, 369, 321-327, 332, [9], ctp.297-329, 330-
368; [5] ¢.3-20, [6] r1.17 ¢.1-26, ri1.18 ¢.1-35,
ri.20 c.1-45. TloaroToBka k 1a6. padoram Ne3,
4 (KM-6); KP Ne2 (KM-4); BrimmostHeHue 1. 2,
3, 4 pacuerHoro 3amanus (KM-6)

Ilodzomoska Kk konmpoashou paoome: KM-2
CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: 1], crp. 244-
246, 259-265, 267, 278-284, 287, [9], ctp.235-
285; [4] 25-50; IMoaroToBka k jab. pabotam
Nel, 2 (KM-3) IToaroroska k KP Nel (KM-2);
Brmmonuenwe 1. 1, 4 P3 (KM-5)

Ilodzomoska Kk mexyuiemy konmpo.iio: KM-1
Iloozomoska Kk radopamopnou paoome: KM-3
Camocmoamenvnoe usyuenue
meopemuueckozo mamepuana: [1], crp. 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.1-24; TloaroToBka k 1a6. pabotam
Nel, 2 (KM-3) . Bemonaenwue 1. 1 P3 (KM-5)
CamocmosamensHnoe usyuenue
meopemuueckozo mamepuana: [1], ctp. 126-
145, 148, [9], ctp.124-146; [3] c.1-25; Tect Ne
1 (KM-1)

H3yuenue mamepuanog 1umepamypHoix
UCHOYHUKOB:

[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], rmaBHI 3, 4, 5,6, 7, 8,12
[3], c.1-25¢c. 1-63
[4], c.1-24¢.25-50
[5], ¢.3-20
[7], 1-70
[8], 124-300
[9], ctp.124-146¢Tp. 147-170, 182-234, 286-
295¢tp.235-285¢1p.297-329, 330-368cTp.502-
533 ctp. 369-416
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[10], 1-65
[11], 1-64
[13], 11-97, 125-126, 357-364

OKk3aMeH 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 2 0.5 97.5

HUTOro 360.0 64 32 64 4 1.0 195.0

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennonposoonocme u mennogoe usavyerue (cemecmp No4)

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
TEMIEPAaTypONpoOBOAHOCTH. llepeHoC TEemIoThl B IUIOCKOM W LMIMHAPUYECKOHW CTEHKE Mpu
IOCTOSSHHOM ¥ TE€PeMEHHOM KO3((UIMEeHTe TeIUIONpOBOJHOCTH. Teruionepenaya dvepes
OJIHOCIIOHYI0O ¥ MHOTOCIIONHYIO IUIOCKYI0 M UWIMHIPHYECKYI0 CTEHKH. TepMudeckue
comportuBieHus. Koapoumment rteruonepenayn. Kputuyeckuii auaMeTp TETUIOBON H3OJSIHH.
Br160p 3¢ pexTuBHOI H30AIMU TTO €€ KPUTHIECKOMY AUaMeTpy. BiusiHue rpaHuYHbBIX YCIOBUN Ha
TEMIIEPATYPHBI PEXUM HWIMHAPUYECKUX MHOTOCIOWHBIX TpyOompoBoaoB. Pacuer m3meHeHus
TEMIEPaTyphl KUAKOCTH MO JuHe TpybompoBoaa (3agaua [lyxosa). TemnepaTypHoe moine mpu
HaJM4YMU B TEJIE HCTOYHMKOB TEIUIOTH (IJIaCTHHA, IMIMHAPUYECKUM cTepxeHb). OpebpeHue
MOBEPXHOCTH  TEIJIOOOMEHAa KaK Crnoco0 HHTeHCHUUKAlMK Tpolecca  Terionepeaayu.
Terutoniepenada depe3 opedbpéHHyro creHky. Koaddumument addexruBHOCTH pebpa. Ilepenoc
TEIUIOTHI IO CTEePKHIO (pedpy). TeraoBoi MOTOK C MOBEPXHOCTH CTEPKHA (pedpa)..

1.3. OnHOMEpHBIE TMHENHbIE HECTALlMOHAPHBIE 3a/1a4H TEIJIONPOBOJHOCTH

HecrannonapHsle 3azayd TEIUIONPOBOAHOCTH. MeTOon pa3felieHuss NEPEMEHHBIX pELICHUs
JUHEWHOTO YypaBHEHHUs TeruionpoBoaHocTu (Meron Dypwe). [loHsTHEe O TOMOOHBIX MpoIeccax
TEIUIONPOBOAHOCTU. be3pasmepHast (opMma 3a7auv O HECTAllMOHAPHOM TEMIIEPATypHOM IIOJe B
oxyaxaaemoit mactune. Yucio buo. bespazmepnoe Bpems (uucino @ypwe). TemneparypHoe mose
B IIpollecce OXJaXJAeHHUs (HarpeBaHHs) OECKOHEYHO [JIMHHOTO LMJIMHIAPA W HEKOTOPBIX Tel
KOHEYHBIX pa3MepoB. Perynspublil pexum oxnaxaeHus. OnpeaeneHue Temiopu3nueckux CBOWCTB
MaTepUaIoB METOIOM peryisipHoro pexxuma. Teopemsl KonnparbeBa..

1.4. TeniooOMeH M3Ty4YEHUEM B CUCTEME TeJl, pa3/IeJICHHBIX TUaTePMUYHON Cpeoit

dusnueckas nIpupoaa TemIoBoro usnydyenus. Knaccudukamus notokoB usnydeHus. Gopmyna
[Tonsika. WHTerpanbHble W CHEKTPalbHbIE XapaKTEPUCTHUKU DSHEPruu H3JIyUYEHUs: IOTOK,
IUIOTHOCTh NIOTOKA M HMHTEHCUBHOCTb W3Iy4deHMs. M3imydeHue peanbHbIX Tel, UACAIbHBIE TElA.
3aKoHbI U3Iy4eHHs a0COIIOTHO YepHOro Tena. 3akonsl JlamOepra, Kupxroda, nonstue nuddysnoit
MOBEPXHOCTHU U3JIYUYEHHUsS U ceporo Tena. JIyducThlid TermIo00MeH B 3aMKHYTOH CHCTEME CephIX Tell,
pa3iefieHHbIX JAMAaTepMHUYHOM cpenoil. VYriioBele KOA(pGUUIUEHTHl u3nydeHus. Jlyductoliit
TEIIOOOMEH MEXIy ABYMs Oe3rpaHMYHBIMH IJIACTUHAMM; TEJIOM M 00O0JIOUKOH; SKpaHHMpOBaHHE
u3nydeHus. TeopeTudeckue OCHOBBI COBPEMEHHBIX 30HAJIBHBIX METOJIOB pacdéra TeriooOMeHa
n3nyyeHueM. VHTerpaiabHble ypaBHEHUS U3ITYyUEHMUS. .

1.5. TeruiooOMeH H3TydeHUEM MEKTY U3Ty4aroe—TOTIONIAOIICH CpeIoil M TOBEPXHOCTIMU
HarpeBa TeMI000OMEHHBIX YCTPOUCTB
[TpuGmkeHHBIN pacyeT JY4UCTOrO TEIIO0OMEHAa B 3aMKHYTOW CHCTEME TeJl, pa3/esIeHHBIX
U3ITy4arolie-moriomaromniei cpenaoi (cepoe mpudmmkenue). Pacuér termiooOMeHa B cucteme TuIia
«ra3 B obomouke». 3akoH byrepa. Ompenenenne MOTIOMIATEIFHON CIIOCOOHOCTH M CTEIICHH
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YepHOTHI cpeabl (MPOayKTOB cropanus). Db dexkTuBHas qpuHa nyda. [loHsATHE 0 MeTomax pacuéra
CJIO’KHOTO TeII000MeHa (paaualuoHHO-KOHAYKTHBHOTO U PaIMAIIMOHHO-KOHBEKTUBHOTO)..

2. Kousexmusnuuiii menaomaccoobmen (cemecmp No5)

2.1. BBenenue B KOHBEKTUBHBIN TEILIOOOMEH

MareMaTHuecKoe OMHCAHME IMpolecca KOHBEKTUBHOIO TeIuiooOMeHa: nuddepeHansHbie
YpaBHEHHUS DPHEPI'UM, JIBIXKEHUS, HEPa3pbIBHOCTHU, 0000IIeHHOE AuddepeHnaIbHoe ypaBHEHHE.
VYcnoBus  OJHO3HAYHOCTH, YpPaBHEHME  TemiooTAaud. [loHsATHME  MOrpaHUYHOrO  CIIOS.
['uaponuHAMUYECKU ¥ TEIJIOBOM TorpaHWYHbIA  ciiod. [(uddepeHnmanbapie  ypaBHEHUS
KOHBEKTHBHOT'O TEIUIOOOMEHAa B NPUOIMKEHUU TOTPaHMYHOrO cios. KadecTBeHHBIN aHanmm3
XapaKTepUCTUK MOTPaHUYHOrO clos. be3pazMepHblii  BUJ ~ MaTeMaTUYECKOTO  OMNUCAHUS
KOHBEKTHBHOT'O TeruiooOMeHa. bespazmepHbie KoMIUIeKchl: yncio PeitHonbica, uncno I'pacroda,
ymcio Penes, uncno Hyccenbra. dusznueckrue cBOWCTBA KUAKOCTEH M Ta30B, CYIIECTBEHHbIE IS
nporecca KOHBEKTUBHOTO TermioooMeHa. Knaccugukamus teruionocureneid no uuciy [Ipanaris.
DKCHepUMEHTAIbHOE U3YYEHHE MPOLECCOB KOHBEKTHBHOrO TeruiooOMeHa. [IpumeHeHne MeTo10B
TEOpUU NOA00Ms M Pa3MEpPHOCTH AJIs TEIUIOBOro MojaenupoBaHus. IIu — teopema. YpaBHEeHUS
nonobus. TypOynentHocTh. PeitHONBACOBBI TpeoOpazoBanus aud@epeHnanbHbIX ypaBHEHUI
KOHBEKTUBHOIO TemjaoooMeHa. TypOyneHTHass TeIlonpoBOAHOCTh. TypOyneHTHas BSI3KOCTb.
TypOynentnoe uucno [Ipanaris..

2.2. BHemHss 3a71a4a KOHBEKTUBHOTO TEIIOOOMEHa

TermiooOMeH M CONPOTHBICHHWE MPHU JAMHUHAPHOM U TYpOYJIEHTHOM MOTPAaHUYHOM CJIOE Ha
miactuHe. 3amaun bnasmyca u [lombsraysena. Amnanorusi Peitnonpaca. TemnooOmen mnpu
BBIHY/ICHHOM BHEIIHEM OOTekaHuu TpyObl M mydka TpyO. Teruoornaua mpu CcBOOOTHOM
JBUKEHUM >KUJIKOCTH OKOJIO Tell (IUIacTuHA, TpyOa), HAXOJSAIIMXCS B HEOIPAaHUYEHHOM O0BEME
xuakoctu. CBOOOHAS KOHBEKIUS B OTPAaHUYEHHOM 00BEME (IeNH, 3a30D5l)..

2.3. KoHBekTuBHas TEIJIOOTAAa4a IpU TEYEHUHU KHUJIKOCTH B TpyOax (KaHayax)

TennmooOMeH mnpu JABWKEHMM TEIUIOHOCHTeNed B Tpybax M Kanamax. [lepBoe Hauano
TEPMOJMHAMUKHU JUIsl TeUeHUs B TpyOax. MecTHbIM M cpeqHuil Ko3(pQGUIMEHTHl TEIIO0TIauH.
TennooOMeH M CONPOTUBJICHUE NMPHU JIAMUHAPHOM TEYEHUH B TpyOe. BS3KOCTHBIN M BA3KOCTHO-
IPABUTALMOHHBIM PEKMMBI. Y4YeT Ha4aJbHOIO Yy4acTKa, TpaHW4HbIX ycinoBuil. Yucno Ilekie.
3anaua I'perna-Hyccenbta. UnTerpan Jlaitona. TypOynenTHoe aBmkenue B TpyOax. Ilpumenenue
aHasiornu PeliHonbpaca A MOJy4deHHs] pacueTHBIX cooTHomieHud. Yucno CrantoHa. dopmyiibl
Hurryca-benrepa, Muxeesa, Ileryxosa, Ilyaseins, binasuyca u ®@unonenko. Juarpamma Moynu.
Pacuer koaddunuenta rtemmonepenaun. Popmyna IllyxoBa. OcoOGeHHOCTH TerUIOOOMEHa WpH
TEUYEHUH JKUJIKHX METaJIOB, C)KMMAeMOro rasa, cBepxkputuueckoro ¢aronna. MHreHcudukanums
KOHBEKTHBHOI'O TEIJIOOOMEHA MPU TEUEHUU TEIJIOHOCUTENS B TpyOax U KaHaiax..

2.4. TenmooTnava npu ($a3oBbIX MPEBPAILEHHUIX TEIIOHOCUTES

TemooOmen npu kunenuu xuaxkocteid. Kpusas kunenus. [1y3sippkoBoe U MIEHOYHOE KUIIEHNE
Ha mnoBepxHOCTU. Kputnueckuii panmyc mysplppka. Pacuér kosdduuueHta TemnooTrnauud mnpu
My3bIPPKOBOM KHIIEHWW HAa TOBEPXHOCTU B OonbioM o0bEMe. Dopmynsr JlabyniioBa, Pozenay.
Kputnueckue tersoBbie Harpy3ku npu kunenun. @opmynsl Kyratenanze, 3ydepa. Ternooraaya
npu 1ui€HouHoM kumeHud. Popmyna bpommu. Kunenwme B Tpybax. Pexum TeueHus
HNapOXXKUAKOCTHONH cMecu. I'mapoanHamuka M TerwiooOMeH INpH KuneHuH B TpyOax. Kpusuce
TEIUIO0TIa4yM MEPBOr0 U BTOPOro pojaa. Pacuér koadduimeHToB 3amaca A0 Kpusuca. TemiooOMeH
npu KoHAeHcauuu napa. [In€Hounas wu kanenbHas KouAeHcauus. Teopus Hyccenbra.
[TonnpaBounbie kor¢ddunnenTsl k Teopun Hyccenbra no J[.A. JIabyHII0BY (Ha BOJIHOBOE T€UEHUE U
NEPEMEHHOCTh (PU3MUYECKUX CBOMCTB KOHJEHcaTa). TypOyleHTHOe TeueHHe IUIEHKH KOHAEeHcaTa —
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pacuér koadduireHTa TermIooTaaun (pa3MepHas U Oe3pazMepHas (opMynHpoBKa). BramsHue
BII&YKHOCTH M TIeperpeBa mapa, IpuMecel Bo3Iyxa B Imape..

2.5. TennooOMeHHBbIE anmaparsl

Knaccudukanus  TemmooOMEHHBIX — allaparoB. YpaBHEHUS  TEIJIOBOro  OajmaHca U
teronepenaund. CpeaHenorapuMUUECKUil TemreparypHblii Hamop. IIpSMOTOK, HpPOTHBOTOK,
CJIOXKHBIE CXEMbl JBHKEHHUs TeIsloHocuTeneld. KOHCTpYKTOpCKMH M IOBEPOYHBIN TEIJIOBBIE
pacyeTbl peKyNnepaTuBHOTO TEINIOOOMEHHUKA. MeTo]| cpenHenorapuMuIeckoro TeMinepaTypHoro
Haropa pacuera TeII00OMeHHBIX anmapatoB. [lonsTue 3¢h@deKkTUBHOCTH (€) TEMIOOOMEHHOTO
anmapara u yucna enuaui neperoca (NTU). Meron € — NTU pacuera Terio0OMEHHOTO arapara.
OneHka MaKCHUMAaJbHOM TEIIONPOU3BOAUTENBHOCTH TemiooOMeHHoro ammapara. CpaBHeHUe
OpSMOTOKA U MPOTHUBOTOKA, MPEebHbIe cliydan. TeroruapaBindecKiii pacueT TerIo00MeHHIKA
TUIA «TpyOa B TpyOe» W IUIacTUHYATOro TermiooOMeHHHKa. [loHsTHe 0 pacyére cMecHTeNbHBIX
TETIOOOMEHHUKOB U O pacyéTe pereHepaTuBHBIX TEIUIOOOMEHHBIX aliaparoB..

2.6. OcHOBHBIE MTOHATHS MaccOOOMeHa

Konnenrpanuonnas auddysust (Maccel). Bekrop MIOTHOCTHM TOTOKAa Macchl. 3akoH Duka.
Koadounuent nuddysun. Tepmo u 6apoauddysus. Auddepennnanbabie ypaBHEHUsS COBMECTHBIX
MPOIIECCOB Macco- W TeroooMena. uddy3noHHBIH TOrpaHUYHBIA CIOH. AHAJIOTHS MPOIIECCOB
Macco- u termnooomena. Juddysuonnsie ananoru uncen Hyccenvra u Ilpanatis. CooTHomeHUs
MaTepUaIbHOTO M  DHEPreTHYecKoro Oamanca i MexdasHoi  rpanmmbl.  Ciyyait
nonynponunaemMoil mexdasnoir rpanunbl.. Dopmyna Credana. CredanoB mnoroxk. Macco- u
TEIUIOOOMEH TIpH HCIAPeHWH B TMApora3oByl0 cpeay. AnmabaTHoe wucnapeHue. Macco- o
TerI000MeH MpH KOHJCHCALUU Tlapa U3 Mapora3oBoil CMECH..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 1.TennonpoBOAHOCTh TUIOCKOTO CIIOS MPU OCTOSITHHOM KO3 duiineHTe
TETJIONPOBOAHOCTHU. (4 cemecTp);
2. 14.3aKoHbI TEIUIOBOTO U3IY4YEHHUs1 a0COIOTHO YepHOTO Tena. M3nydenue (1 noriouieHue)
CEPBIX TEJI, pealIbHBIX TeIL. (4 ceMecTp);
3. 13.PerynsipHblii pexXuM OXJaXAeHUs (HarpeBaHus) Tel. (4 cemectp);
4. 12.Pacuer TeMmepaTypHOro moJjisi B TpEXMEPHBIX Telax npocToi reomeTpun. KonnuecTBo
TEIUIOTHI, OTJTAHHOM TEJIOM B IpOLecce OXJIaXAeHus (HarpeBanus) (4 cemectp);
5. 11.Pacuer TemmiepaTypHOTroO TOJIsl B OECKOHEYHOM TIJIaCTHUHE M IHJIMHJIPE. (4 ceMecTp);
6. 10.Metozas! mo100us U pa3MEPHOCTEH B 3a/1a4ax TEIUIONPOBOAHOCTH. Yncna mogodus. (4
ceMecTp);
7. 9. HecranuoHapHsle 3aJjau TeIUIONpOBOJHOCTH. MeTton @ypbe NPUMEHHUTEIBHO K TeJIaM
MPOCTOM TeoMeTpuu. (4 ceMectp);
8. 5.Pacyer TemnoBbIX MOTEPh TEILIOM30IUPOBAHHOTO TpyOonpoBoaa. Kputnueckuit auamerp
TETIOBOM M30JIsIIiK. Be1Oop TermmoBoi uzomnsaiuu muinHapa (4 cemectp);
9. 7.TemneparypHoe none B pedpe. Koaddunment rddpexruBocT pedpa. (4 cemectp);
10. 6. TemnepaTypHoe 1oJie B TeJlax C BHYTPEHHUMHU UCTOYHUKAMU TEIIOTHI (4 cemecTp);
11. 15.Pacuert TeruiooOMeHa U3Iy4eHUEM B CUCTEME TeJl, pa3ieJIeHHbIX JUaTePMUYHOM
cpenoit. YrioBble KOA((UITUEHTH U3Ty4YeHUs. 30HATBHBIN METO]] pacueTa 3ITydeHHs B
3aMKHYTOM cucteme Tel. (4 ceMectp);
12. 4. Tenmonepenaya yepe3 MITMHIAPUIECKYIO CTEHKY. (4 ceMecTp);
13. 3.Tennonepenaya yepe3 OJHOCIONHYIO U MHOTOCJIOMHYIO CTEHKY. (4 cemecTp);
14. 2. TennonpoBOIHOCTb MJIOCKOTO CJI0S MPH MEPEMEHHOM KOdPdUIIueHTe
TEIUIONPOBOAHOCTH. MHOTOCIOWHAs cTeHKa (4 cemecTp);
15. 8.Pacuer TennooTaaun (Terionepeadn) opeoOpEHHON TOBEPXHOCTH TEIIOOOMEHA
(mockasi CTeHKa, IUIUHIpUYecKast MOBEPXHOCTD). (4 cemecTp);
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16. 16.0npenenenue cTeNeHN YePHOTHI U MOTIIOMATEILHON CITOCOOHOCTH Ta30BOro 00bEMA.
Pacuyer nyuncroro TeriooOMeHa B CCTEME TEJI0-000JI0UKa B «CEPOM» U «HE CEPOM»
npubmkeHuu. (4 cemectp);

17. 1.Pacder TenaooTaa4u MpU BHEIIHEM OOTEKaHUU TN (IU1acTUHA). (5 cemecTp);

18. 2.MeToap! TOJ00HS U pa3MEPHOCTEN B 3a7a4yaXx KOHBEKTHUBHOTO TeruiooOMeHa. Uucna
noao0us. YpaBHeHus moaoous. (5 cemectp);

19. 3.Pacyer TemnooTnauM Mpy BHEIIHEM 00TeKaHuM Tel (Tpyoda) (5 cemectp);

20. 4.Pacyer TerI00Ta4u P BHEITHEM O00TeKaHuH Tel (my4uku TpyO) (5 cemectp);

21. 5.Pacyer TemnooTna4M pyu CBOOOTHOM JABMKEHHH KHUJIKOCTHU. (5 cemecTp);

22. 6.Pacuer TerIooTa4u P TCUYSHUH KUAKOCTEH B KaHaax. (5 cemecTp);

23. 7.0co0bIe c1y4yau pacdera TEIUIOOTIauH (TeTUIO0Ta9a KHUIKIX METAIJIOB, YUeT
C)KMMAaEeMOCTH rasa, CBEpXKpUTHUYECKOI'O COCTOSTHUS BElIeCcTBa). (5 cemectp);

24. 8.MexaHu3M KUIIEHUS KUIKOCTEeH. PacueT OCHOBHBIX TapaMeTPOB KUIISIICH KUIKOCTH.
(5 cemectp);

25. 9.Pacyer TemaooTIauM IpY Pa3BUTOM ITy3bIPHKOBOM M TUIEHOYHOM KUTICHHH B OOJIBIIOM
00béme. Kpusuc kurnenus nmeporo poaa. (5 cemectp);

26. 10.TennmooTaaya npu 1I€HOYHON KOH/IEHCAIMH [1apa Ha BEPTUKAJIbHONW IOBEPXHOCTU U
TOPU30HTANILHOM TpyOe. JlamuHapHOe TeueHue MIeHKU KoHAeHcaTa(5 cemecTp);

27. 11.Tennootaaya npu I€HOYHON KOHIEHCALIMH 11apa Ha BEPTUKAJIbHONU IOBEPXHOCTH.
CMenianHbIi peKUM TeUEHUs TUICHKH KOHJIEHCaTa. Y4eT JOMOIHUTENbHBIX (DAKTOPOB MpHU
pacyeTe TeII00TAauu MPH KOHACHCAINH. (5 cemecTp);

28. 12.0cHOBHI pacueTa TeMI000MEHHBIX anmapaToB. [IpOeKTHBIN U TOBEPOYHBIN pacUEThI
PEKyTepaTUBHBIX TEIUIOOOMEHHUKOB. MeTo/] cpetHenorapu(pMuIeckoro TeMepaTypHoro
Haropa. (5 cemectp);

29. 13.IIpumenenue € — NTU metoa a1 MPOEKTHOTO U MTOBEPOYHOTO pacuera
pPEKyMepaTUBHBIX TEMNIO0OOMEHHUKOB, TIOMHTEPBAIBHBIN pacueT Ter000MeHHHKA. (5
ceMecTp);

30. 14. TeroruapaBianuecKuil pacueT TeMI000OMEHHUKOB Pa3ITUYHbBIX THUIIOB. (5 cemecTp);
31. 15.Konuentpanmonnas auddysus. 3akon @uka. Pacder ko duimenta maccootnaun u
MOTOKA Macchl KOMIIOHEHTa HAa OCHOBE aHAJIOTHH MPOIIECCOB TEILIO- U MaccooOMeHa. (5
ceMecTp);

32. 16.Temno- 1 MaccooOMEH MpHU UCTAPEHUH (U KOHACHCAIIMY TIapa) B MapOra3oBYIO CPENy.
(5 cemectp).

3.4. Tembl 1a60paTOPHBIX PadoT

. Nel. Metoap! cTanimoHApHOH TETIOMPOBOIHOCTH (4 cemecTp);

. No2. Metozpl HecTallMOHAPHOM TETUIONPOBOIHOCTH (4 ceMecTp);

. Ne3 HccnenoBanue tenaoodMeHa nu3nydeHueMm (4 cemectp);

. Ne4. UccnenoBanue TeninooOMeHa uzydeHueM. (4 cemectp);

. Nel. TemmooTnaua npu BEIHYXJACHHON KOHBEKIIMH KHUIKOCTH (5 cemecTp);

. No2. Tenmootnaya mpu cBOOOTHON KOHBEKIIUU KHUIKOCTH (5 cemectp);

. Ne3. TenmooTaaua npu KUIEHUN KHUJIKOCTH B O0sbIIoM 00bEME (5 cemecTp);

. Ne4. Tenmootnava npy KOHJIEHCAMK BOJSHOIO napa; McneiTanne pekynepaTuBHOIO
TeriooOMeHHuKa (5 cemecTp).

01NN W

3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoncynpTanuu HampaBjieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMsI JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPONIPUATUH 1O pasneny '"cemectp Ne4"
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2. KOHCyJIBTaI_[I/II/I HaIpaBJICHBI Ha MOJYYCHHUC MHAUBUAYAJIBHOI'O 3adaHUsA JJIS1 BBIITOJIHCHUSA
KOHTPOJIbHBIX MEPONPUATHIL O pazaeny "cemectp NoS"

3.6 TemaTuka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHMpPOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JTUCUUILIHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

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

3HaTh:
3aKOHBI U OCHOBHBIE (PU3UKO-MAaTEeMAaTUYECKUE MOJICIH TectupoBanue/Tepmunonoruueckuii Tect «Benenue B
[IepeHoca TEIJI0Thl U MAacChl IPUMEHUTEIBHO K VI-30mmca + TEIII000MEH»
TEIUIOTEXHUYECKUM U TEeTIOTEXHOJIOTUYECKIUM
YCTaHOBKaM U cuctemam (4)
KaJIOpUYECKUE U NTEPEHOCHBIE CBOMCTBA pabOynX Otuer/3amuTa 1UKIa 1a00pPaTOPHBIX paboT
BELIECTB TEIUIO3HEPTETUUECKUX U N-3onk-4 + «TennonpoBOIHOCTHY
TEIJIOTEXHOJOTMYECKUX YCTAHOBOK U CUCTEM (4)
3aKOHBI COXPaHEHUS U NPEBPALLEHUS SJHEPTUU KonTtponsnas pabora/Konrponsaas padora
MPUMEHHUTETIHHO K CHUCTEMaM Mepeaadu u «CTranuoHapHast TeIIONPOBOIHOCTh IIOCKOM U
TpaHcopMaIiu TerIoThI (4) UJT-30mK4 + UWJIMHIPAYECKON CTEHKN

TBopueckas 3a1aya/PacueTHoe 3a1aHue

«HecranmonapHasi TEIJIONPOBOIHOCTh U U3ITyYEHUE
3aKOHBI COXPAHEHUS U MPEBPALICHUSI SHEPTUH KonTponsnas pabora/Kontponbhas pabota
MPUMEHHUTEIBHO K CHCTEMaM Mepeaadu u N-3ormk-4 + «TemnnooTnaya U CONPOTUBIICHNUE TP BHIHYKACHHOM
TpaHchopMalMu TemIoThI (5) 00TeKaHWHM IUIACTHHBI, TPYOBI, My4Ka Tpyo»
KaJIOpUUYECKHE U IEPEHOCHBIE CBOMCTBA pabouux Otuer/3amura UKIa 1a00PATOPHBIX padboOT
BEIIECTB TEIUIOIHEPTETUUECKUX U N-3onk-4 + «BBIHYXIE€HHAs] KOHBEKIIMS»
TEIUIOTEXHOJIOIMYECKUX YCTAHOBOK U cUcTeM (5)
3aKOHBI U OCHOBHBIE (PU3UKO-MATEMATHUYECKUE MOICITH TectupoBanne/TepmuHomorHUeckuii Tect «Cucrema
IIEpEHOCa TEMJIOTHI U MacChl IPUMEHUTEIBHO K VT-30r1c4 + b hepeHIMaTbHBIX YPaBHEHUH COXpaHEHUS
TEIJIOTEXHUYECKHUM U TEeTIOTEXHOJIOTUYECKUM KOHBEKTHBHOI'O TEIIOMaccOOOMeHa»
yCTaHOBKaM U cuctemam (5)
Ymersb:
paccuuThIBaTh MPOLIECCH TEMJIOMACCONEPEHOCA B VT30 + KonTponsHas pabora/KonTponbHas pabota
AJIEMEHTAaX TEMJIOTEXHUYECKOT0 U «Buyrpennue ncrounuku. MaTencudukanms
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TEIIOTEXHOJOTUYECKOT0 000pynoBanus (4)

TermoooMeHa (opedpeHue)»

pacCUUThIBATh TEMIICPATYPHBIC ITOJIA B 3JICMCHTAX

Oruer/3amura UK 1a60paTopHBIX padboT «TemioBoe

KOHCTPYKIIUHU TETJIOBBIX M TEIUIOTEXHOIOTHYECKHX 1-30mca U3JTYYCHUE)

YCTaHOBOK C IIeJIbI0 0OecredeHus: 3P PeKTUBHOCTH

MIPOIIECCOB TerutomaccoooMeHa (4)

pacCUUTHIBATh TEMIEPATYPHBIC MOJIS (10 TBopueckas 3agada/PacueTHoe 3amanue

KOHIICHTPAIIMi BEIIECTB) B MOTOKAX TexHonorndeckux | MJI-3omk-4 «HecTannonapHast TEIIONPOBOAHOCTD U U3JTyYCHHUE)

KUJKOCTEN U 1a30B (4)

paccuuThIBaTh TEMIIEPATYpPHBIE MO (OIS Otuer/3amura 1UKIa 1a00pPaTOPHBIX PaboT

KOHIICHTPAIIMH BEIIECTB) B OTOKaX TexHojorudeckux | MJI-3omk-4 «CB00O/THASI KOHBEKITUS

XKUJKOCTEH U 1a30B (5)

paccuuThHIBaTh TEMIIEPATYPHBIE OIS B 3JIEMEHTaX Otuer/3amura 1UKIa 1a00pPaTOPHBIX PaboT

KOHCTPYKIIUU TETUIOBBIX M TEIJIOTEXHOJIOTHYSCKHUX «TennooOMeH py KUTICHUH/KOH ICHCAITHH.

YCTaHOBOK C LIeNbI0 obecrieueHus 3hhekTuBHOCTH WUJ1-30r1k-4 TernooOMeHHbIE anmapaThbhy

MPOICCCOB TeMIomMaccooomena (3) TBopueckas 3amgaga/PacueTHoe 3amanue
«TemmomMaccooOMeH B TEIIIOOOMEHHBIX alapaTaxy

PacCYUTHIBATH MPOIIECCH TETIOMACCOTIEPEHOCA B KonTtpomnsHast pabora/KonrponsHas pabora

AJIEMEHTaX TeMJIOTEXHUYECKOTO U N JI-3onk-4 «Tennootnaya npu cBOOOIHON KOHBEKIIUU U

TEIUIOTEXHOJIOTUYECKOT0 000py1oBaHus (5)

MaccOoOOMEH NP HCTIAPEHUM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma 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)

5 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aganue
1. Pacuetnoe 3amanue «TemmomaccooOMeH B TeII0O0OOMEHHBIX anmaparax» (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. 3amuTa nuka 1abopatopHbIX paboT «BeIHYX)AeHHAass KOHBEKIH» (OTuer)
2. 3ammTa muKia J1adbopatopHeix paboT «CBoOOHAsS KOHBEKIM» (OTUET)
3. 3amuTa nukia 1abopatopHbIX padoT «TemnooOMeH npu KuneHNH/KOHISHCAIUH.
TemooOMmenHbIe annapatel» (OTYeT)

bannpHO-pedTHHrOBast CTPYKTYpa AUCUUIUIMHBI SABJISETCS NPUTIOKEHHEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE
Ixzamen (Cemecmp No4)

Ox3ameH. O1ieHKa orpeaenseTcst B cooTBeTcTBHH ¢ [lonoxkeHneM o 6auIbHO-PEUTUHTOBON CUCTEME
s ctyaeHtoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M IK3aMEHAIMOHHOM COCTaBAomux B

MMPUIIOKCHUC K JUIIOMY BBIHOCUTCS OIICHKA 34 5 CEMECTP

Ixzamen (Cemecmp Nos)
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Ok3ameH. O1eHKa onpeiensercss B COOTBETCTBHH ¢ IloyoxeHnemM o 6auibHO-pEHTUHTOBOM cucTeme
s crynentoB HY «M3OW» Ha 0CHOBaHMU CEMECTPOBOM M AK3aMEHAIIMOHHOW COCTaBisAonux B
MIPUWIOXKEHUE K JUIIOMY BBIHOCHTCS OLIeHKa 3a 5 ceMectp. [Ipumeuanne: O1ieHOUHbIE MaTepUATIbI
10 TUCIMIUIMHE NMPUBEICHBI B (oHAC olleHOYHbIX MaTepraioB OITOIIL.

B aunuom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIIMHE IPUBECHBI B ()OH/IE OLIEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOAUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H JJIEKTPOHHBIE H3IAHNS

1. IBetkoB, @. ®. TermomaccooOMeH : y4eOHHUK ISl By30B 110 HampaiieHuto "TernosnepreTuka’ /
@. @. IIgetkoB, b. A. I'puropses . — M. : M3parensckuit nom MOU, 2011 . — 562 c. - ISBN 978-5-
383-00563-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4233;

2. lIBetkoB, @. ®. 3a7a9HUK 10 TEIIOMACCOOOMEHY : yueOHOE TOCOOHE /ISl BY30B 10
HarnpasieHuto 140100 "Temtosnepreruka" / @. . I[Igetkos, P. B. Kepumog, B. 1. Benuuko . — 2-¢
U3, uctp. u gon . — M. : U3narensckuii om MOU, 2008 . — 196 c. - ISBN 978-5-383-00259-9 .;
3. Conopos, A. I1. TermomaccooOMeH B SJHEPreTHUECKUX YCTaHOBKaxX. MIHKeHepHbIE METO/IbI
pacyeTa. DIEKTPOHHBIN Kypc : yueOHoe nocobdue no kypcam "TemmomaccooOmen",
"TeromaccoobmeH B o6opynoBanun ADC" o HampaBieHusaM "SaepHast sHepreTUKa u
rertodusuka", "Termnosnepreruka u rermtorexauka” / A. I1. Cononos, Ham. uccnen. ya-t "MBOHN"
(HUY"MBHN") . — M. : U3n-80 MOU, 2015 . — 124 c. - ISBN 978-5-7046-1636-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=6989;

4. fros, B. B. TeruioobmeH B oiHO(a3HBIX cpenax u npu (Pa3oBbIX MPEBPAIICHUIX | ydeOHOe
nocoOue JUIst By30B I10 HalpasieHHIo "SnepHast sHepretuka u temiogpusuka” / B. B. Sros . — M. :
Uz narensckuii nom MOU, 2014 . — 542 ¢. - ISBN 978-5-383-00854-6 .;

5. TernoTexHuKa : yueOHHUK Ul By30B IO HampasieHuto "DHepromMammaoctpoenue” / A. M.
Apxapos, u ap. ; Pen. A. M. Apxapos, B. H. Adanacees . — 3-e u3n., mepepa6. u gom . — M. : U3a-
Bo MI'TY um. H.3. baymana, 2011 . — 792 c. - ISBN 978-5-7038-3370-4 .;

6. Ucauenko, B. I1. Tenmonepenaya : Y4ueOHUK JIsl SHEPreTUYECKUX BY30B U QakynbTeTos / B. I1.
Hcauenko, B. A. Ocumnosa, A. C. Cykomen . — 4-e u3f., nepepad. u gon . — M. : Dueprouznar, 1981
.—416 c.;

7. IlpakTUKyM 1O Terionepeaayde : yueoHoe mocoOue i TeMI0IHEPreTUYECKUX ClleluaIbHOCTEH
By30B / Pen. A. I1. CononoB . — M. : Dueproaromusaar, 1986 . — 296 c.;

8. TenmosHepreTuka u TEIIOTEXHUKA: TeopeTHUeCKre OCHOBBI TEIIOTEXHUKU. TennoTeXHuuecKuii
OKCIIEPUMEHT : CIIpaBOYHHK / A. A. Anekcanapos, u jp. ; Pen. A. B. Kimumenko, B. M. 3opun . — 3-
e u3., nepepad. u gon . — M. : Uzn-Bo MDU, 2001 . — 564 c. — (TemnosHepreTruka U TEINIOTEXHUKA
; Ku.2) . - ISBN 5-7046-0512-5 .;

9. CnpaBounuk 1o termmoooMennukam: B 2 1. T.1. : mep. ¢ auri. — M. : Dueproaromusaart, 1987 . —
560 c.;

10. AnexcanapoB, A. A. TaGnuiel TeMmI0PpU3NUECKUX CBOWCTB BObI M BOISHOTO Mapa :
CrpaBounuk / A. A. Anekcauapos, b. A. I'puropses . — M. : U3n-Bo MDU, 1999 . — 168 c. - ISBN
5-7046-0397-1 : 60.00 .;

11. Anekcanapos, A. A. Teriopuznyeckue cBoicTBa pabOUNX BEIIECTB TEIUIOAHEPTETHKH :
cnpaBouHuK / A. A. Anekcanapos, K. A. Opnos, B. @. OukoB . — 2-e u3n., nepepad. u gon . — M. :
Wz parensckuii Jom MOU, 2017 . — 226 c. - ISBN 978-5-383-01073-0 .;
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12. I'puropses b.A. , LletkoB @.®. - "Tennmomaccoodmen", M3narenscrBo: "M3narenbckuii oM
MBU", Mocksa, 2011 - (562 c.)

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

13. Cononos, A. I1. Termmomaccooomen: [B 2-x T.]. T. 1 : yueOHOe n3nanue 1is peaan3aiun
OCHOBHBIX 00pa30BaTeNIbHBIX IPOrpaMM BhICIIET0 0Opa3oBaHusl 110 HanpasiaeHuto 13.03.01
"Ternosnepreruka u teriorexuuka" / A. I1. Cononos, /1. B. Cuaenkos, B. U. Bennuko ; o0m1. per.
A. II. Cononos ; Hau. uccnen. yn-t "MOHN" (HUY"MBU") . — Mocksa : U3x-Bo MOU, 2021 . —
484 c. - Knura-nobGeauTenb KOHKypca pyKOMUCeH yueOHOM, HAyYHO-TEXHUYECKON U CITPaBOYHOM
JUTEPATYpHI 110 dHEpreTuke, nocpseHHoro 90-neturo MOU u 100-neruto mana FO3JIPO . -
ISBN 978-5-7046-2460-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11904.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiicta Linux;
3. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

. OBC Jlaus - https://e.lanbook.com/

. Hayunasi 3siekTponnas 6udauoreka - https://elibrary.ru/

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

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHanbHast 3JIeKTpoHHAas 0udamnoTreKa - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. ba3a oTKpbITHIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMAJIBLHOM 321U Thl PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX NPO(ecCHOHAILHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAAa U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

11. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

13. HauuoHabHBII mOpTAaJI OHIalH 00yyeHusi «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. OpunnanbHbii caiit Pe1epaabHOI0 AreHTCTBA 110 TEXHUYECKOMY Pery/JIMpoBaHHIO
MeTpoJioruu - http://protect.gost.ru/

15. OrkpbITasi yHuBepcuTerckasi uHgopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

CONO OIS~ WN B

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopun, Ocnamenne
HAHMEHOBAaHHE
Y4eOHble ayauTopun I'-400, Yuebnas rapra, CKaMbsl, CTOJI IIperogaBareis, JOCKa
JUIS TIPOBEJICHUS ayJIUTOPUS MEJIOBasI, MyJIbTUMEIUMHBIN MPOEKTOP, IKPaH,
JIEKUMOHHBIX 3aHATUN U KOMIIBIOTEP NIEPCOHATBHBIN
TEKYIIETro KOHTPOJIS
Y4eOHble ayaAuTOpun I'-408, Yuebnas rapra, CTOJ IpernoaaBareis, CTyl, Jo0CKa
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JUISL IPOBEICHUS
MIPaKTUYECKUX 3aHATUH,

KP u KII

ayuTopus

MEJIOBasl, MyJIbTUMEIUMHBIN MPOEKTOP, IKPaH,

JI0CKa MapKepHast

Y4eOHble ayAUTOPUHI
TS TIPOBEICHUSI
nm1ab0opaTOPHBIX 3aHITHIA

B-209/11, Yuebuas
nabopaTopus
TEIIoMaccooOMeHa

pabodee MeCTo COTpYAHHKA, CTOI
MpernoiaBaresis, CTyJI, Kad 1y XpaHeHHsI
WHBEHTAapsl, 1Ta00paTOPHBIN CTEH,
KOMIIBIOTEP MEPCOHATBHBIN, UHBEHTAPh
CIICLIMAIM3UPOBAHHBIN, CTEH
WH(pOpPMaMOHHBII

Y4eOHble ayAUTOPUHI

I'-408, Yuebnas

rapTa, CTOJ IPEenoiaBaTes, CTyJ, J0CKa
MeJoBasi, MyJIbTUMEAUMHBIN POEKTOP, SKPaH,

JUTSI TIPOBEJICHUS ayJIUTOPUs
IIPOMEKYTOUYHON JI0CKa MapKepHast
arrecTanuu
ITomemenus nis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENILHOM KomMriproTepHbIii MMHUCHbMEHHBIN, BEIIAIKA JUIS OJEXKIbI,
paboThI YUTAJIBHBIA 371 KOMIIBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMIBIOTEP MEePCOHATBHBIN, PUHTED,
KOHJTUIIOHED

Ilomemenus niist
KOHCYJIbTUPOBAHUS

B-209/7, Kabuner

COTPYJIHUKOB Kad.
HTOT"

Kpecio padoyee, pabodyee MECTO COTPYIHUKA,
CTOJI, CTYJ, mKaQ sl JOKYMEHTOB,
KOMITBIOTEPHAsS CETh C BBIXOZIOM B MIHTEpHET,
KOMIIBIOTEP IMePCOHATBHBIN, IIPUHTED,
KOHJIUITUOHED

Ilomemmenust misa
XpaHEeHUst
o0opynoBaHus U
y4e0OHOr0 WHBEHTaPs

B-417, Ilomemenue
y4eOHO-
BCIIOMOTATEIILHOTO
nepconaia kag. "TOT"

Kpecyo pabouee, pabouee MECTO COTPYIHUKA,
CTOJI, CTYJI, KA JJIs JOKYMEHTOB, IKad s
XPpaHCHUA NHBCHTApPA, KOMIILIOTCpHAs CETh C
BbIX0JIOM B MIHTEpHET, I0CKa MapKepHasi,
MHOTOQYHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
MIEPCOHABHBIN, IPUHTEP, KOHIUITUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6

TepmuHomorunueckuit Tect «Benenue B Teruiooomen» (TectupoBanue)

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

3amuTa nukia 1aboparopHeix padboT «TemmonpoBoaHOCTE (OTYET)

KoHntponbhas padora «BryTpennue nucrounnku. MaTeHcudukaus termiooomMeHa (opedpeHue)»
(KontponpHnas pabota)

PacuetHoe 3aganue «HecrannoHapHas TEIIONPOBOIHOCTH U n3nyueHue» (TBopueckas 3amaua)
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 Ned)
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 15 30 15

S 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 J1abopaTopHbIX paboT «BeiHyKAeHHAs KOHBEKIUA» (OTueT)
Kontponbnas pabota «Temnootaada npu cBOOOIHON KOHBEKITUU U MAaCCOOOMEH TIPH
ucnapeaun» (KonrponbHas pabora)

3amuTa nuKia 1adopaTopHbIX padoT «CBobOoHAS KOHBEKIHsD» (OTUeT)
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KM-6 PacuerHoe 3ananue «TernmomaccooOMeH B Tem100OMeHHBIX anmnapaTtax» (TBopueckas 3amaqa)
KM-7 3ammura riukia gabopaTopHbix padoT «TermmooOMeH nmpy KUTIeHUH/KOHISHCAITUH.
TenmooOMenHsle anmapatsl» (OTUeT)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen quctumiimHel RM: L 2 3 4 > 6 /
pasiena AT et Henens 4 |8 | 9 [ 12 |14 | 15 | 16
KM:
KOHBEKTHBHBIN TEIJIOMacCOOOMEH
1
(cemectp Ne5)
11 BBeneHue B KOHBEKTHBHBIN + + +
TEII000MeH
19 BHemHss 3a1a4a KOHBEKTHBHOTO + + + + + +
TEII000MeHa
KoHBEeKTHBHAS TEIUIOOTAa4ya TIPH
1.3 + + +
TEUEHUU KUAKOCTH B TpyOax (KaHasax)
14 Temmootnaua npu Ga3zoBbIX + +
' MIPEBPAIICHHUIX TETNIOHOCUTEIIS
15 TennooOMeHHBIC anmapaThbl + +
1.6 OCHOBHBIE TIOHATHSI MACCOOOMEHa + + +
Bec KM, %: | 5 20 10 20 10 25 10
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