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«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBarteibHoil nporpammel: Tennogusuka
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpamMma QM CHUILIHHBI
TEIIJIOMACCOOBMEH

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

7 cemecTp - 6;
8 cemectp - 4;
Bcero - 10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

7 cemecTp - 64 yaca;
Jlekuuu 8 cemectp - 42 yaca;
Bcero - 106 yacos

7 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 8 cemectp - 28 yaca;
Bcero - 60 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

7 cemecTp - 2 yaca;
KoncyabTanuu 8 cemecTp - 2 yaca;
Bcero - 4 yaca

7 cemectp - 117,5 yacos;
CamocrosiTesibHasi padoTa 8 cemecTp - 71,5 yaca;
Bcero - 189,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

IIpoBepounas padora
KonTposabHnas padora
KosnoxkBuym
PacueTrHo-rpaduueckasi padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 7 cemectp - 0,5 yaca;
JK3aMeH 8 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2022



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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(mozrucs)

(pacmudpoBKa HOIIHCH)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Heanb ocBoeHWsi MAUCHUNJIMHBI. W3YYCHHE MEXaHHW3MOB OCHOBHBIX BHJIOB OJHO(A3HOTO
KOHBEKTHBHOTO TEIUIOOOMEHA, TeII000MeHa Mpu (Pa3oBBIX MPEBPAIICHUSX M MPAKTUIECKOEC OCBOCHUE
COBPEMEHHBIX METOOB pacyeTa 3TUX IPOIIECCOB
3agauu AUCHHUILINHbBI
- OCBOEHHE COJICP)KAHUS 3aKOHOB COXPaHEHUSI MACChl, UMITYJIbCa, YHEPTUH U MAaCChl KOMIIOHEHTA B
CMECH ¥ TOHUMaHHUE POJIU ATUX OOIIMX 3aKOHOB B PELICHUH 3a/1a4 TEIIOMacCOOOMEHa;
- OBJIQJICHUE METOJIaMH COCTABJICHUS MaTEeMaTHUYECKOTO OIMUCAHMS MPOIECCOB TEIIO0OOMEHA
NPUMEHHUTEIHHO K TUITOBBIM KOHCTPYKIIHSIM U PEeXKHMaM pabOThI TETNIO0OMEHHOTO 000pYyI0BAHHUS;
- U3yYCHHUE COACPIKAHUS U METOJOB TCOPUH TOT00MS TPUMEHUTEIHHO K H3YUYCHUIO TIPOLIECCOB
TemIoMaccooOMeHa;
- opMupoBaHre MOHUMAHUS (PU3NYECKUX MEXaHU3MOB IEpEHOCA TETUIA B PA3JIMYHBIX 3a/1a4ax
0/1HO(a3HOTO KOHBEKTUBHOTO TEIJIO0OMEHA;
- OBJIQJICHUE METOJIaMH pacyeTa MPaKTUISCKUX 337a4 TeTNI00OMEHA MPH BBIHYKICHHON 1
€CTEeCTBEHHOIN KOHBEKIIUU,
- U3y4YCHHE OCHOBHBIX 3aKOHOMEPHOCTEH TeUeHHs U TerooOMeHa B ABYX(a3HbIX
HapO)KI/IIIKOCTHI)IX CUcreMax,
- OBJIQJICHUE METOJIaMH pacdyeTa MHTCHCUBHOCTH TEIUIOOOMEHA MPU KOHJICHCAIIUH U TIPU
pa3JII/I‘~IHI>IX pC)KI/IMaX KUIICHUSI.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI[ U HAMMCHOBAHHEC KO}I 1 HAMMCHOBAaHHUEC 3a11.11a1mp03aHH1>1e pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHIMH HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

[TK-3 Cnoco6en npoBoautsh | MJI-1nk-3 Bnaneer naBsikamu 3HATh:

pacueTsl TeIUIO(U3HUUECKUX | pacyeTa MpoIecCoB - 3aKOHOMEPHOCTH IIPOLICCCOB
XapaKTEepUCTUK MPOLIECCOB, | TUAPOJUHAMUKU U BBIHY)KJIEHHOH 0/THO(a3HON KOHBEKIIMH
IPOTEKAIOLINX B TerI000MeHa B IIPU U3MEHSIOIIMXCS TEITOPU3NYECKUX
KOHKPETHBIX TEXHUYECKUX DHEPreTUYECKOM CBOMCTBAX XHJIKOCTH;

YCTPOMCTBAX W armaparax 060py0BaHNUH - MaTeMaTHU4eCKOe OMKUCAaHNE U MOJENN
SHEPreTHYECKOro IBYX(ha3HBIX Cpen;

00opymoBaHuUs - MaTeMaTH4ECKOE ONHCaHNE TIPOLIECCOB

TEILIO- U MacCOOOMEHa;

- 3aKOHOMEPHOCTH IPOIIECCOB CBOOOTHOM
U BBIHYXKJICHHOU 0JTHO()A3HOI KOHBEKITUH;
- 3aKOHOMEPHOCTH TEIIO0OMEHa MPH
KOHJICHCAIINU U KUTICHUH,

- MCTOABI TCOPpHUU HO)IO6I/I$I JJIA
0000111eHUs Pe3yJIbTATOB ONBITHOTO
HCCIIENOBAHUS TEIIIOO0OMEHA.

YMETB:
- pacCYUTHIBATh UHTEHCUBHOCTD

TEITI000MEeHa MPU KOHJCHCAITUH;

- IPOBOJUTH TEIIJIOBOM pacyeT
TEII000MEHHBIX annapaTosB;

- paboTaTh ¢ JaHHBIMU O
TEII0(U3UIECKUX CBOMCTBAX BEIIECCTB,
HEO0OXOUMBIX B pacyeTax TeII000MeHa;
- BBIOMPATH METOUKY U OCYIIIECTBIISATH
pacueT TeMrnepaTypHOro pexKuMa




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHI MU

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TCINIOBBIACIIAIOIINX O6’B€KTOB;

- paCCUUTBHIBATH AOIIYCTUMBIC YPOBHU
TEIIJIOBBIX ITOTOKOB IIPpHU KUIICHUU
KHUAKOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIBHOW 00pa3oBaTeNbHOW MporpaMMme

Tennodusuka (manee — OIIOII),

HanpasieHusa mnoarotoBku 14.03.01 Sfnepnas »HepreTuka u

Terio(usrka, ypoBeHb 00pa3oBaHus: BICIIee 00pa3oBaHue - OaKalaBpHar.

TpeGoBanust K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBBI JU(PPEPEHIIUATHHOTO U HHTETPATLHOTO UCYUCIICHUHT

- 3HaTh OCHOBBI TEOPHH OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUN U U PepeHnanbHbIX
YpaBHEHUH C YACTHBIMU MMPOU3BOTHBIMHU

- 3HaTh OCHOBBI TEOPHH MEXaHHUKU BS3KOW KUJKOCTU

- 3HATh OCHOBHBIE 3aKOHBI TEPMOJMHAMUKH

- 3HaTh OCHOBBI TEOPHH TEPMOJMHAMHYECKUX CBOMCTB BEILIECTB

- YMETb BBIYUCIISITH HHTETPAJIbI

- yMeTh pemath auddepeHnnanbHble ypaBHEHUs

- YMETh peliaTh 3a7a4u 10 TEPMOTUHAMUKE

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




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

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Koadduruent 22 7 8 - 4 - - - - - 10 - Camocmoamenvnoe uzyuenue
TEIIOOTAaYH. meopemuueckozo mamepuana: Visyaenue
Kraccudukanms JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
MPOIIECCOB "Koaddunument reruoornaun. Knaccupukanns
KOHBEKTHUBHOTO MPOLIECCOB KOHBEKTUBHOT'O TEIIOOOMEHa.
TEII000MeHa. KauecTBeHHOE 000CHOBaHUE pacyeTHBIX
KauectBennoe ypaBHeHHUH"
obocHOBaHNE H3yuenue mamepuanog 1umepamypHbix
pacyeTHHIX YpaBHEHUH UCIOYHUKOG:
1.1 Koadpdpumment 22 8 - 4 - - - - - 10 - [1], eTp. 19-55
TETUIOOTIAYH.
Knaccudukarus
MPOLIECCOB
KOHBCKTHUBHOI'O
TEII000MeHa.
KagectBennoe
o0ocHOBaHME
pacyeTHbIX ypaBHEHUN
2 MartemMaTHueckoe 22 8 - 4 - - - - - 10 - CamocmoamensHoe usyuenue
OIMCaHMe TPOIIECCOB meopemuyueckozo mamepuana: Vzyaenne
KOHBEKTHUBHOTO JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
TerIoMaccooOMeHa "MareMaTH4ecKoe OITcaHKe IPOLECCOB
2.1 MartemaTrueckoe 22 8 - 4 - - - - - 10 - KOHBEKTHBHOTO TEILIOMaccooOMeHa"
OIMCaHMe TPOIIECCOB H3yuenue mamepuanog 1umepamyprbix
KOHBEKTHUBHOTO UCIOYHUKOB:
TEIIoMaccooOMeHa [1], cTp. 56-90
3 [Ipumenenue Teopun 18 6 - 4 - - - - - 8 - Camocmoamenvnoe uzyuenue

mo100Ms K aHaTN3y

meopemuuecKoz2o mamepuaia. I/I3y11eHI/1e
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TemIoMaccoooOMena

JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

3.1 IIpumenenue Teopun 18 8 "IIpuMeHeHne TeOpUH MOJ00HS K aHAITU3Y
MOJI00MSI K aHAIIU3Y TeromMaccooomeHa"
TerIoMaccooOMeHa H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], ctp. 91-119
4 Tenmoobmen mpu 22 10 CamocmosamensHnoe usyuenue
BHEIITHEM OOTCKaHUH meopemuyueckoz0 mamepuana: Vzyaeane
tena. JlamuHapHBINA JIOTIOJHUTEIBHOTO MaTepHaa o pasaeny
MTOTPaHUYHBIN CIIOM. "TermrooOMeH IpH BHEIITHEM OOTEKaHUH TeJa.
Ilepexon k JlamunapHsIil norpanuyHelil cioi. Ilepexon k
TypOyJIeHTHOMY TypOyJaeHTHOMY TeueHHto. OcpeHeHHbIE
TEYCHHUIO. ypaBHeHus"
OcpenHeHHbIE H3yuenue mamepuanog 1umepamypHsix
ypaBHEHHS UCHIOUHUKOB:
4.1 TemmoobMeH npu 11 5 [1], ctp. 121-149
BHEIIIHEM 00TeKaHUH
Tena. JlaMuHapHBINA
MIOTPaHUYHBIN CIIOH
4.2 [epexox 11 5
TypOyIIEHTHOMY
TEUCHHIO.
OcpenHeHHbIE
ypaBHEHHSI
5 MexaHusm 24 12 Camocmoamenvroe usyuenue
TypOyIEeHTHOTO meopemuyuecko20 mamepuana: Mzyuenue
nepeHoca UMITyJIbca U JIOTIONTHUTEIHHOTO MaTepraa o pasaery
METO/JIbI €T0 "MexaHu3M TypOyJIEHTHOTO MepeHoca
MO/ICTTUPOBAHUSI. UMITYJIbCa ¥ METOJIBI €r0 MOJAEIUPOBAHUSL.
Amnanorus PeliHomnbca. Amnanorus Pelinonbaca. PacueTHbie
Pacuernbie COOTHOUICHHS AJIsl TeIIO0TAauH. TernnoooMeH
COOTHOUIECHUS JJIs Ipu 00TEKaHUH My4KOB TPyO"
TEIUIOOTIAYH. H3yuenue mamepuanog 1umepamypHsix
TennoobmeH npu UCHIOUHUKOB:
00TEeKaHNH ITyYKOB [1], cTp. 151-192
1py6
5.1 Mexanuzm 14 6
TypOyIeHTHOTO

nepeHoca NMITyJIbCca U




METO/bI €r0
MOJIEIMPOBAHHUS.
Amnanorus PeiHonsca.
PacueTtHrie
COOTHOIICHUS IS
TCIIOOTIAYH

5.2

Tenmoobmen mpu
00TeKaHUH YIKOB

TpyO

10

Tenmoobmen mpu
CBOOOJHON KOHBEKIIHU
B IIOTPaHUYHOM CJIO€ U
B 3aMKHYTBIX 00beMax

22

10

6.1

TemnoobMeH npu
CBOOOIHON KOHBEKIINU
B IIOTPaHUYHOM CJIO€ U
B 3aMKHYTBIX 00beMax

22

10

Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"Termio00MeH npu CBOOOTHOM KOHBEKIIMU B
MOTPAaHUYHOM CJIO€ U B 3aMKHYTBIX 00bemax"
H3yuenue mamepuanog 1umepamypHsix

UCHIOYHUKOG:
[1], cp. 195-223

MaremaTtueckoe
OIMCcaHKe TeII00OMeHa
B KPYTJIBIX TpyOax.
Wurerpan Jlaiiona.
CraOunm3upoBaHHBINA
TEIUI00OMEH TpU
JIaMUHAPHOM U
TypOyJIEHTHOM T€YCHHUU

26

10

12

CamocmoamenbHoe usyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaery
"MaTeMaTH4YECKOE ONMCAHHUE TEMI000OMEHA B
KpyrIieix TpyOax. MaTerpan Jlaiiona.
CraObuI3upOBaHHBIN TETIIOOOMEH MPpH
JAMHHAPHOM U TYpOYJICHTHOM TeueHHH"
H3yuenue mamepuanog 1umepamypHslx

7.1

MaremaTuueckoe
OTHCaHMe TemI000MeHa
B KPYTJIBIX TpyOax.
Wurerpan JlaiioHa.
Crabunu3upoBaHHBINA
TEIUI000MEH Ipu
JIaMUHAPHOM U
TypOyJICHTHOM TEUCHHUHU

26

10

12

UCMIOYHUKOB:S
[1], ctp. 225-257

TennoobmeH npu
JIAMUHAPHOM TEYCHUH
JKUJKOCTH B HAYaJIbHOM
y4acTKe KpyTioi
TpyOBl. HauansHbIi
Y4acTOK IIpU

24

12

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
"TennooOMeH ITpu TaMHHAPHOM TEUSHUH
JKMJIKOCTH B Ha4aJIbHOM Y4acTKe KpyIJIoH
TpyOb1. HagapHbI yuacToK npu




TypOyJIEeHTHOM TypOyJIEHTHOM TeyeHuH."
TCUCHHHU. H3yuenue mamepuanog 1umepamypHsix
8.1 TemnoobMeH npu 24 8 4 - 12 - UCHIOUHUKOB:
JJAMMHApHOM TEUYEHUH [1], cTp. 258-282
JKUIKOCTH B HAYAJIEHOM
y4acTKe Kpyrioi
TpyOb1. HauansHbIH
Y9acTOK IpHu
TypOyJIeHTHOM TEUCHHUU
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 216.0 64 32 0.5 84 335
Hroro 3a cemecTp 216.0 64 32 0.5 1175
9 Bnusinue 18 6 6 - 6 - Camocmosamenvnoe usyuenue
MIEPEMEHHOCTH CBOWCTB meopemuueckozo mamepuana: 3ydenne
TETJIOHOCUTEJIS. JIOTIOJTHUTEIFHOTO MaTepuana 1o pasaeny "
Bnusinue cBo6oaHOM BnusiHue nepeMeHHOCTH CBOMCTB
KOHBEKIIUH. TeroHocuTels. BiusHue cBoOoaHOM
Temmooomen mpu CK/I. koHBekuH. Termtooomen mpu CKI.
WuaTercnpukamus WuTeHcnpukanis KOHBEKTHBHOTO
KOHBEKTHBHOI'O TerooomMena"
TEIUI000MEHa H3yuenue mamepuanog 1umepamypHsix
9.1 Biusinue 6 2 2 - 2 - UCHOYHUKOG:
MIEPEMEHHOCTH CBOWICTB [1], cTp. 282-318
TEIUIOHOCHUTEJIS.
Bnustane cBoG0gHOM
KOHBEKILIUH
9.2 | Temnnooomen mpu CKJ] 6 2 2 - 2 -
9.3 Wurencndukanms 6 2 2 - 2 -
KOHBEKTHUBHOTO
TEII000MeHa
10 Monenu aByxGa3HbIX 18 8 4 - 6 - Camocmosmenvroe usyuenue

cpen. YcioBus

COBMECTHOCTH;
HEPaBHOBECHBIE

3¢ GeKTHL
KonunuectBeHnHsie
XapaKTepUCTUKU
IBYX(a3HBIX TOTOKOB.
I'omoreHnHas Mojenb

meopemuueckozo mamepuana: Vzyuenve
JIOTIOJHUTEILHOTO MaTepHana o pasaeny
"Mopenu nByx}a3HbIX cpea. Y cioBus
COBMECTHOCTH; HEPaBHOBECHBIC Y(P(PECKTHI.
KonuuecTBeHHbIE XapaKTEPUCTUKI
IBYX(ha3HBIX MOTOKOB. ['oMOreHHas Moieinp"
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

8




10.1

Mopenu nByxGha3HbIx
cpen. YcioBus
COBMECTHOCTH;
HEpaBHOBECHBIC

3¢ deKTHI
KonnuectBeHHble
XapaKTePUCTHKHI
IBYX(a3HBIX TOTOKOB.
T'omorennas Moaeib

18

[1], cTp. 319-370

11

Tenmoobmen mpu
KOHJICHCALlUH Ha
BEPTUKAIbHOU
IUIOCKOCTH U
MOBEPXHOCTH
TOPU30HTAIILHOU
TpyOsl. KoHaeHcanus B
TpyOax. MeToapl
WHTCHCH(HKALNT

26

10

10

Camocmoamensnoe uzyuenue
meopemuueckoz0 mamepuana: N3yuenue
JOIOIHUTENEHOTO MaTepHaa o pasieny
"TemnnooOMeH Npu KOHICHCALIUU Ha
BEPTHKAJIbHOM MNIOCKOCTH U MIOBEPXHOCTH
rOpU30HTaJbHOM TpYObl. KoHIeHcanus B
Tpybax. Metonbl HHTEHCUDUKAIIH"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

111

Tenmoobmen mpu
KOHJICHCAIIU! Ha
BEpPTUKAIbHON
IUTOCKOCTH H
MTOBEPXHOCTH
FOPU30HTAIILHOM
TpyOnl. KoHnaencanus B
TpyOax. MeToisl
WHTEHCU(DUKAITUU

26

10

10

[1], cp. 372-418

12

dusuka KUIEHUS:
3apOXKIEHUE IAPOBOU
(a3bl, POCT MAPOBBIX
My3bIPbKOB, YCIOBUS

OTPBIBA OT CTEHKH

20

121

Ou3nKa KUIEHUS:
3apoXJIeHHe NapoBOn
(asbl, pOCT NapoOBBIX
ITy3bIPBKOB, YCIOBUS

OTPBIBA OT CTEHKHU

20

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"®u3nKa KUIMECHUS: 3apOKACHUE MapOBOH (a3bl,
POCT MapOBBIX My3bIPHKOB, YCIOBUS OTPHIBA OT
cTeHkH"

H3yuenue mamepuanoe n1umepamypHoix

UCHIOYHUKOG:
[1], cTp. 419-468

13

Tenmoobmen npu
kunennu. [limenounoe u

26

10

CamocmosamenbHoe uzyuenue
meopemuueckKoz2o mamepuaia. I/I3y11eHI/1e

9




MEepexoHOE KUTICHHE.
MexaHu3m u pacuer
TerIo00MeHa pu
1y3bIPbKOBOM
kuneHuu. Kunenue B
notoke. Kpusucel
KUIIEHUS

JIONOJTHUTENBHOTO MaTepHaia Mo pasaeiy
"TerooOMen npu kunenuu. [lnenouHoe u
NepexoAHoe KuneHne. MexaHus3M U pacdeT
TETIIO0OMEHA TIPH ITy3bIPHKOBOM KHIICHUH.
Kunenne B notoke. Kpusucer kunerns"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

131

Tenmoobmen mpu
kuneHuu. IlneHounoe u
MIEPEX0/THOE KUTICHHE.
MexaHu3Mm u pacuer
TerI000MeHa pu
My3bIPEKOBOM
kunenuu. Kunenue B
notoke. Kpusucer
KHUTICHHSI

26

10

[1], cTp. 468-536

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

144.0

42

28

0.5

38

335

HToro 3a cemecTp

144.0

42

28

2

0.5

71.5

HUTOro

360.0

106

60

4

1.0

189.0

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTposb; [TA — npomexyrouHas
aTTecTanus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kosdppuyuenm menaoomoawu. Knaccuduxayus npoyeccos KOHEEKMuUEH020 menioooMena.
Kauecmesennoe obocrnosanue pacuemuix ypagHeHul

1.1. Koo uuuent rernootnaun. Knaccupukamus npoueccoB KOHBEKTHBHOTO TEIUIOOOMEHA.
KauecTBeHHOE 000CHOBaHUE PACUETHBIX YPaBHEHUI

Copneprxanue U kiaccuukanys 3a1a4 KOHBEKTUBHOTO TeIiooOMeHa. CBs3b MOJIEKYISIPHOTO H
KOHBEKTUBHOTO IEPEHOCA TeIula B JBIDKYIIEHCS KuAKkocTd. KosdunmeHt Temnooraadn, 4ucio
Hyccenbra. KadecTBeHHBIE 3aKOHOMEPHOCTM M pacdeTHble (OpMyJbl Ui TEIUIOOOMEHa MpU
00TEeKaHUH TUIOCKOH IIACTUHBI U JUIS TEYEHUSI B KPYIJIBIX TPYOax.

2. Mamemamuueckoe onucanue npoyeccos KOH6EKmueHo2o Meniomaccoobmena

2.1. Maremaruyeckoe OIMcaHue MPOIecCOB KOHBEKTUBHOTO TEIFIOMAacCOOOMEHA

O6mass ¢opma ypaBHEHUN COXpaHEHHUS MPU SUJIEPOBOM METOJE ONHUCAHUSA. YPaBHEHUE
COXpaHEeHHsI MacChl (HEpa3pbIBHOCTH). YPaBHCHHUE COXPAHCHUS HMMITYJIbCA; TEH30PBI IUIOTHOCTH
MIOTOKA WMITYJbCA, JABICHUH U BA3KUX HANpPsHKEHUH; pasnudHble GopMbl TudQepeHIInaTbHOr0
YpaBHEHHSI COXPAHCHHUS HUMITYJIbCA. YPABHCHHE COXPAHEHUS JSHEPTUU B JABIDKYIICHCS Cpele;
IUIOTHOCTh TIOTOKA IIOJHOW DJHEPruu; paziauyHble (GopMbl audQepeHInaIbHOro  ypaBHEHUS
SHEPruu. YpaBHEHUE COXPAHEHUS MacChl KOMIIOHEHTa B OWHApHOW CMeCH; BIMSHHE
T PY3MOHHOTO TTOTOKA MAacChl KOMITOHEHTA Ha MEPEHOC MMITYJIbCa M DHEPTUU B OMHAPHON CMECH.
AHaJIOTHs TIPOIIECCOB MEPEHOCA UMITYJIbCA, SHEPTHH U MacChl KOMIIOHEHTa B CMECH.

3. Ilpumenenue meopuu no0obus Kk anHaiuzy meniomaccooomena

3.1. Ilpumenenue Teopuu NoA0OUS K aHAJIN3Y TEIIOMAaccOOOMeHa

[Tonobue ¢usmueckux sBieHuii. Teopembl Teopun momodus. [lomodue u ananorus. Teopus
noao0usi Kak HayyHas OCHOBa JKCIEpUMEHTANbHBIX uccienoBaHuil. Teopuss mnomobus u
MozenrpoBanue. du3nueckuil CMbICI YKCeN MOJ00UsST B MEXaHUKE OAHO(MA3HBIX U JIBYX(a3HBIX
CHCTEM, B ITPOIIECCaX KOHBEKTUBHOTO TEIIO- M MaccooOMeHa. Teopust pa3MepHOCTEH.

4. Tennoobmen npu enewinem obmexanuu mend. Jlamunaprolil nocpanuynsli ciou. Illepexoo K
mypoyaenmuomy meyenuro. Ocpeonennvie VPasHeHus

4.1. TennooOMeH npu BHEIIHEM O0TeKaHUU Tela. JlaMuHapHBINA OTPAaHUYHBIN CIION

Cucrema ypaBHEHUH TeMIEpaTypHOTO IOTPAaHUYHOIO CJOs. AHANIMU3 TEIMIOOOMEHa IpH
JaMUHApHOM TEYEHHWU B IOTPAHCIIOE METOJaMU pa3MepHocTed. TermnooOMeH MHpu JIaMHHApHOM
00TeKaHUM U30TEPMHUUYECKON TUIACTHHBI;, aHAJIN3 MIPeeNbHBIX 10 yuchy [Tpanarns ciyyaes.

4.2. Ilepexon k TypOyneHTHOMY TeueHHI0. OcpelHEeHHbIE YpaBHEHUS

[Tepexon k TypOyJE€HTHOMY pEXHMY TEUEHHUS B MOTPAHUYHOM CJIO€ U B KaHajaX: OCHOBHBIE
pe3ybTaThl TEOPETHUYECKOTO aHajdh3a yCTOWYMBOCTH, (AKTOPHI, BIHSIOIMIME HA TEpeXoa K
TypOyneHTHOMY TeueHuto. OcpenHeHHbIE YpaBHEHUS ABIMKEHHSI M 3HEPTHH JUIsl TypOYJIEHTHOIO
TEUEHUS; KaKYIIUECs HaINpsDKEHHUs] TYpOYJIEHTHOTO TpPEHUs, TYpOYJICHTHBIH TEIJIOBOH ITOTOK.
CrpykTypa npucTeHHO! TypOyJIeHTHOM o0aacTu.

5. Mexanusm mypéwzeﬁmuoeo nepeHoca umnyivca u Memoobl €20 MO@@JZMDO@LIHM}Z. Ananocus
Peuinonvoca. Pacuemnvie coomuouiernus 0 menioomoayu. Teniooomen npu obmekanuu ny4Koe

mpyo
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5.1. MexaHu3M TypOyJIEHTHOIO IIepeHOCa UMITYJIbCa U METO/IbI €0 MOJICTUPOBAHMS. AHATIOTUS
Peiinonnnca. PacueTHEIE COOTHOMIEHUS UIS TEIJIOOT AU

Mexaau3m TypOyJIE€HTHOTO TMEpPEeHOCa HMMITYJIbCa U METOABl €r0 MOACITHPOBAHHS. AHAIOTHS
PeiiHonpaca mims  TeriooOMeHa TMpu  TYpOYJICHTHOM TEUEHHWH B TOTpaHUYHOM ciioe. Ee
MOJIEPHU3UPOBAHHBIN BapuaHT (JBYXCJIONHHAs CXEMa), pACYETHBIE COOTHOIIEHHUS JUIsl TEIJI00TIa4H.

5.2. TemtooOMeH npu 00TEKaHWUHU MTYYKOB TPYO
TemooOMeH Mpy MONEPEYHOM 00TEKaHUU OJJMHOYHOTO [IUJIMH]IPA U ITYYKOB TPYO.

6. Tennoobmen npu c60000HOU KOHEEKYUU 8 NO2DAHUYHOM C0€ U 8 3AMKHYMbBLX 00bemax

6.1. TermooOMeH npu cBOOOIHOM KOHBEKIIUH B TOTPAHUYHOM CJIO€ U B 3aMKHYTBHIX 00beMax

MexaHu3M U MaTeMaTH4ecKoe ONKCaHHe CBOOOIHON KOHBEKLUH, IMpubimxeHue byccunecka,
MaKCHUMaJIbHasi CKOPOCTh CBOOOIHOM KOHBEKIIMU. CBOOOIHOKOHBEKTHBHBIM MOTPAaHUYHBINA CJION Ha
BEPTUKAJIBHOH MJIOCKOCTH, pacueT Ko3((uIMeHTa TeII00TJauu Ipy JJAMUHAPHOM U TypOyJIEHTHOM
TedeHUH. CBOOOJHAsT KOHBEKLMSI Yy TIOBEPXHOCTH TOPU30HTAIBHOTO ULMIMHApPAa U CQEpBhL.
CB000HAasE KOHBEKIIMSI HA TOPU3OHTAIBHOM IIIOCKOCTH, B IIPOCIIONKAX U B 3aMKHYTBIX 00bEMax.

7. Mamemamuueckoe onucanue menioobmena  kpyeivix mpyoax. Hnmezpan Jlationa.
CmabuausupoearHulil Menao00OMeH nPu IAMUHADHOM U MYypOVIeHMHOM MeYeHUU

7.1. MaTtemaTr4eckoe ONucaHue Terioo0MeHa B Kpyriibix Tpyoax. Murerpan Jlaitona.
Crabunn3upoBaHHbIN TEMI00OMEH NpU JIAMUHAPHOM M TypOYJIIEHTHOM TEUEHUU

MaremaTnueckoe omnmucaHue TermiooOMeHa B Kpyrabsix TpyOax. TemsoBoii  6ananc,
CpeaHeMaccoBasi CKOpOCTb U Temreparypa. CTaOMIM3UPOBaHHBIM TEIUIOOOMEH NpU T'PAaHUYHBIX
YCIOBHAX 2-TO POja, MPOGUIH CKOPOCTH, TEMIIEPATYphI, TEIUIOBOTO MOTOKA MPU JIAMHHAPHOM H
TypOyJIeHTHOM TeueHuH; uHrerpan Jlaitona. CTaOUIN3UPOBaHHbIN TEIIOOOMEH MPH JIAMUHAPHOM
TedeHUH. CTaOWIM3UPOBAHHBIM TEMIOOOMEH TpU TYpOyJE€HTHOM TEUYEHUH: pe3yJIbTaThl
TEOPETUYECKOr0 aHalu3a Il HEeMETAUIMYECKUX J>KUIKOCTEH M J>KUIKUX METallIOB, PacyeTHbIE

bOpMyJIBL..

8. Tennoobmen npu 1amMurRapHom medeHuu AHCUOKOCU 68 HAYANbHOM yuacmke KDVZJZOIZ 7’]’ZDV6bl.
Hauanvuwiii y4acmokK npu myD6V]l€HWlHOM me4yeruu.

8.1. TertooOMeH MpH JaMUHAPHOM TE€YEHUH JKUJAKOCTH B HAYaJIbHOM Y4acTKe KPYTJIoi TpyObl.
HavanbHblil yuacTok npu TypOyJI€HTHOM T€UEHUHU

TennmooOMeH nHpu JaMUHAPHOM TEYEHHWH MXXHUJIKOCTH B HA4YaJbHOM TEPMUYECKOM Yy4yacTKe
Kpyrioi TpyObl. HauanpHbli THUApOAMHAMHUYECKHMH YydacTOK. HawanbHbI ydacTOK Ipu
TypOyJIEHTHOM TEUCHHH.

9. Bausnue nepemenHocmiu ceoucme menjioHocumens. Bausnue c6ob600HOU KOHEEKUUL.
Tennoobmen npu CKJl. Unmencuuxayus koneekmueio2o menioobomena

9.1. Bausinue mepeMeHHOCTH CBOMCTB TEIUIOHOCUTENSI. BiusitHue cBOOOIHOM KOHBEKITMHI

Brnusinue nepeMeHHOCTH CBOMCTB KHJIKOCTH Ha TETJIO0OMEH MPHU TEUESHUU B TPyOax KamelabHBIX
KUIKOCTEN U ra3oB. BiusiHue cBOOOTHON KOHBEKIIMH Ha TEMJI000MEH MPH BBIHYKICHHOM TEUCHUH
KUAKOCTEH B TpyOax pa3nuyHON OpUEHTAIIHH.

9.2. TenmooOmen npu CKJ{
TenmooOMeH B 01HO(a3HON CBEPXKPUTHUECKONW 001aCTH..
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9.3. UHTeHcuduKanus KOHBEKTUBHOTO TETIOOOMEHA
MeTtoapl nHTEHCHU(DHUKAIIMN TTPOIIECCOB OAHO(A3HOTO KOHBEKTUBHOTO TETNIOOOMEHA.

10. Mooenu OGVXd)CBHle CD@(). Ycnosus coemecmnocmu,; HepasHogecHble 3d)d7€l<’mbl.
Konuwecmsennvie xapaxmepucmuxu dGVXd)GB’HbZX nomoxos. I omozenuas mooenn

10.1. Monenu aByxda3HbIX cpel. Y CIOBUS COBMECTHOCTH; HEPaBHOBECHBIE 3(P(EKTHI.
KosnyecTBeHHbIE XapaKTEPUCTUKU IBYX(Da3HBIX OTOKOB. 'OMOreHHas Mozieb

MareMaTHuecKoe ONMUCAaHWE W MOJEeNU JBYX(a3HBIX CpeA. YHUBEPCAIbHbIE YCIOBUS
COBMECTHOCTH Ha Me(a3HbIX IpaHULAX: BbIBOJ B 0Ouiel (opme, 3amuch sl TOTOKOB MAacCCHl,
UMITYJIbCa, HHEPTUM W MacChl KOMIOHEHTa B cMmecd. CKOpocTh TpaHuUIBl paszaena ¢as.
VYHMBepcallbHbIE YCIOBUSI COBMECTHOCTH B cHcTeMe oTcueTa HabmoaaTens. CrnenuaabHble YCIOBUS
COBMECTHOCTH JJISl TIPOLIECCOB TeruioMaccooomMeHna. HepaBHOBEeCHOCTh Ha MeK(a3HBIX TpaHUIAX;
KBa3upaBHOBecHOe mpuOImkeHue. KoanuecTBeHHble XapaKTEPUCTHUKU JBYX(a3HbIX IOTOKOB.
I'omorenHnas mozens.

11. Tennoobmen npu KoHoeHcauuy Ha 8epMUKAIbHOU NIOCKOCMU U HOBEDXHOCHU
2opusoumanvrou mpyooi. Konoencauyus 6 mpyoax. Memoowsi unmencuchuxayuu

11.1. TerutooOMeH npy KOHJIEHCALIMU HA BEPTUKAIBHOM MJIOCKOCTU U MIOBEPXHOCTH
ropu3oHTanbHOU TpyOsl. KoHneHcanus B Tpy6ax. MeTo sl HHTEHCU(DUKAIINN

[Inenounass M KameibHass KoOHAEHcalus. TemnooOMeH MNpH IJIEHOYHOW KOHJAEHCAllMu Ha
BEpPTUKaIbHOM IIockocTu (3agada Hyccenbra). KonaeHcanyss Ha MOBEPXHOCTH TOPU30OHTAIBHOIO
IWIMHApPA. AHaJIW3 OCHOBHBIX JomyumieHMdH B 3amgaye Hyccenbra, pacdeTHble (HOPMYIIBL.
TernmooOMeH NpU KOHACHCAIMM B YCIOBUSX TypOYJIEHTHOrO TeueHHs IUleHKH. KoHaeHcarus
JBIDKyIerocst mnapa. TemnooOMeH Npu KOHAEHCAlMM B TpyOax IHpu TypOyJIEHTHOM TEYeHUU
nByxdazHoi cmecu. Konaencamus Ha mydykax TpyO ¥ METOJIbI €€ MHTEHCH(DUKALINH.

12. Quszuxa kunenus.: 3aDODfC0€Hu€ l’lClDOGOlZ d)a3bl, pocm napoevlx ny3vlpbKoe, VCiA06UA
ompbled om CmeHKU

12.1. ®uznka KUNEHUs: 3apOXKAEHUE apoBOM (ha3bl, pOCT MAPOBBIX MY3bIPHKOB, YCIOBHS
OTpbIBA OT CTCHKHU

VYcnoBus 3apoXkJIeHHs NMapoBOro 3apojiplilla B 00beMe MeperpeToil *KHUJIKOCTH U Ha TBEpAOH
MOBEPXHOCTU HarpeBa. PocT mapoBbIX My3bIPHKOB B 00bEME OJAHOPOJHO MEPETPETOM >KUIKOCTH:
aHalU3 «IIpeleTbHBIX» CXEM pOCTa, PEHIeHUs JUIs JWHAMHUYECKOW HMHEPLHUOHHOM M TemIoBOH
HHEPreTUUECKON CXEeM pocTa, OCOOEHHOCTHM pocTa npu Oosblmiux uuciax fAxoba. OcCHOBHbIE
3aKOHOMEPHOCTH POCTa U OTPbIBA MAPOBBIX MYy3bIPHKOB Ha TBEPI0W MOBEPXHOCTH.

13. Tennoobmen npu kunenuu. Ilnenounoe u nepexoonoe kunenue. Mexanusm u pacuem
menioobmena npu ny3vipbkoeom kunenuu. Kunenue 6 nomoke. Kpusucwl kunenust

13.1. Tennmoo6meH npu kuneHuu. [lneHouHoe u nepexoiHoe KuneHre. Mexanusm u pacueT
TEII000MEeHa MpH My3bIpbKOBOM KunieHnH. Kunenue B motoke. Kpusucel kunenus

“KpuBas kunenus”. TemnooOMeH Nnpu IUIEHOYHOM M MEepeXOJHOM KHUIMeHUU. TemnooOMeH npu
My3bIPbKOBOM KHIIEHHM B OOJIbIIOM 0oOBeMe (MEXaHU3M Ipoliecca, 0OOCHOBAHUE PACUYETHOTO
ypaBHeHUs1). Kpu3ucel KumneHuss B OOJBIIOM 0OBbeMe. XapakTep W3MEHEHHUs CpPeaHEMacCOBOM
TEMIEPATYPHl JKUJIKOCTH, TEMIEPATYpbl CTEHKH, PACXOJHOTO MAacCOBOTO MAapOCOAEpPXKaHHUS IO
JUIMHE o0orpeBaeMoro KaHama. TemmooOMeH mpH KWUIIEHWU JKUIKOCTH B YCIOBUSAX €€
BBIHY)KJICHHOTO JIBMKEeHUs. Kpu3uc TenaooTjaun npu KUMEHuu B TpyOax.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Benenue B MexaHUKY ABYX(a3HBIX CUCTEM;
2. Pacuer teruiooomena npu CK/l;
3. TemioBO# pacyeT TeII00OMEHHBIX allapaTos;
4. TermooOMeH ¥ CONPOTUBIICHUE TPEHUS IIPU TEUSHUH B IIEPOXOBATHIX TPyOax;
5. BausiHue cB00OIHOM KOHBEKIIMH HA TEINIOOOMEH MpU BBIHYXICHHOM TEUEHUH B TpyOax;
6. TeriooOMeH 1 TUAPABIMYECKOE COMPOTHBIICHUE MIPU TEUCHUH B TPyOaX MKHUIKOCTH U rasa C
NEePEMEHHBIMHU (PU3NYECKIMU CBOWCTBAMU;
7. IlpumMeHeHne Teopuu Mo100Us K PEUICHHUIO 3a/1ad THAPOIMHAMUKH U TeTJI000MeHa;
8. TermooOMeH npH MONEPEYHOM 00TEKaHUU TPYO M TPYOHBIX ITyYKOB;
9. TerutooOMeH mpu TeUEHUH B TpyOax;
10. TermooOMeH npu KOHICHCAILIMH T1apa;
11. CocraBneHue MaTeMaTHYECKOTO OMMUCAHUS MPOIIECCOB TEIIO- U MACCOOOMEHA;
12. Pacuet cpeqHemMaccoBoOl TeMIiepaTyphbl U TEIIOOTAAYM IPU TEUCHUH KUJIKOCTH B TpyOax;
13. TenmooOMeH MpH BBIHYKICHHOM 00TEKaHUU TUIOCKOH IUIACTHHBL
14. TenmooOMeH nipu cBOOOHOM KOHBEKIIHH,
15. TermooOMeH NpU KUTICHUH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

10.

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

O6cyxnenne MarepuanoB paszaena "Kosaddumment termoornaun. Kitaccupukanus
IIPOLIECCOB KOHBEKTUBHOIO TemiooOMeHa. KadecTBeHHOe 0OOCHOBaHME pacyETHBIX
ypaBHEHHH"

OOcyxzaeHne  MarepuajoB  pas3aena  "MaremaTuyeckoe — ONUCaHHE  IMPOLECCOB
KOHBEKTHBHOI'O TeriomaccooOMeHa"

Ob6cyxnenne wmarepuanoB pasjena "[IpuMmeHeHne Teopuu MOAOOMS K  aHAIM3Y
TerioMaccooomena”

Ob6cyxnenue wmarepuanoB paszznena "TermnooOMeH mpH BHEIIHEM OOTEKaHWU Teda.
JlamuHapHbIi norpaHuyHbi cioil. Ilepexon k TypOyneHTHOMY TedeHHIo. OcpelHEeHHbIe
ypaBHeHus"

OO6cyxneHne matepuanoB paszzena "MexaHusM TypOyJIEHTHOTO MEpeHOoca UMIyJbca U
METOJIbl €ro MoAenupoBaHus. AHanorus PeiiHonbaca. PacdeTHble cOOTHOLIEHUS AJIA
TerooTAauM. Termioo0MeH npu 00TeKaHUU MyYKOB TPyO"

OO6cyxneHue wmarepuaigoB pasiena "TemnooOMeH mnpu CBOOOJHOM KOHBEKLIMH B
MOTPAaHUYHOM CJIO€ U B 3aMKHYTBIX 00bemax"

Ob6cyxaeHne MaTepualioB paszena "MaTeMaTHUYecKoe ONKCaHue TeI000MeHa B KPYTJIbIX
Tpy6ax. Wurterpan Jlaiiona. CraOuinm3upoBaHHBIA TEMJIOOOMEH MpU JIAMUHAPHOM U
TypOyJneHTHOM TeueHun"

OO6cyxnenne mMaTepuanioB pasnena "TernmooOMeH MpHu JIAMUHAPHOM TEYCHHH JKUJIKOCTU B
HayaJIbHOM y4acTKe Kpyrioi TpyOsl. HauanbHbli yqacTok npu TypOyJIeHTHOM Te4eHUH."
OO6cyxnenne MarepuaioB paszziena "BiusHue mepeMeHHOCTH CBOMCTB TEIJIOHOCHUTEIIS.
Bmusiuue  cBobomnoit  konBekimu. Terooomen mnpu  CKJl.  Hutencuduxanms
KOHBEKTHBHOI'O TeII000MeHa"

Ob6cyxaenne marepuanoB pasaena "Mojenu 1Byx(da3HbIX cpell. Y CIOBUS COBMECTHOCTH;
HepaBHOBecHble 3¢ dexTsl. KomndyecTBeHHbIE XapaKTEPUCTHKU JABYX(a3HbIX IOTOKOB.
TI'omorennas Mmoaeins'"
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11. Obcyxnenue marepuanoB pasfena "TemnooOMeH NMpU KOHACHCAIMM Ha BEPTUKAIHHON
TJIOCKOCTH U TIOBEPXHOCTH TOPU30HTaIbHOW TpyObl. KoHmeHcanust B TpyOax. Mertoms
WHTEHCUPUKAITUN"

12. O6cyxnaenue MarepuanoB paszzena "dusuka KUMEHUS: 3apOKICHHE MapoBoi (asbl, pocT
IIapPOBBIX My3bIPHKOB, YCIOBUS OTPbIBA OT CTEHKU"

13. Ob6cyxnenue wmarepuanoB pazaena "TermmooOMeH T1ipu  KkuneHuW. IlneHouHoe U
[IEPEXO/IHOE KUIleHUE. MeXaHu3M U pacyeT TEII00OMEHa IPU Iy3bIPbKOBOM KHIIEHHUU.
Kunenne B noroke. Kpusuce kunenus"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIVIMHBI M (POPMHUPYEMBIX B HUX KOMIIeTeHI Uil

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep paziena quciuminHel (B COOTBETCTBUU C 11.3.1)

O11eHOYHOE CPEICTBO

o0y4YeHUs IO TUCITUILTNHE Konpr 1123|4567 |8|9|10(11| 12|13 (TMII 1 HAKMCHOBAHUE)
(B COOTBETCTBUU C Pa3EIOM | UHIUKATOPOB
1)

3HaTth:

METO/IbI TEOPUU TIOTOOUS JIS [TpoBepounas pabora/Yucna mogodus

00001IeHHS pe3yIbTaTOB

LICHH Pesy W-1ks + +l+

OTIBITHOTO UCCJICIOBAHUS

Ter1000MeHa

3aKOHOMEPHOCTH TEIJI000MEHA Komnoksuym/TermnooOmen mpu

MIPU KOHJCHCAIINH U KUTICHUHU KOHJCHCALIUU

WM-1mes t |+ | * | Komnoksuym/®usuueckue
3aKOHOMEPHOCTH KUIICHHS U pacyeT
Tem1000MeHa

3aKOHOMEPHOCTH IMPOLIECCOB Konnoksuym/TemnnooOmMeH B kaHalax

cBoboHON 1 BRIHY)K/ICHHOH NI-1nk-3 L L S Konnoxsuym/Tennoo6MeH B OTPAHCIIOE;

oHO(a3HON KOHBEKITUI CcBOGOIHAS KOHBEKIIHA

MaTeMaTH4YeCKOe ONMCaHUE Konnoksuym/KoapdunueHT tennootaayu;

MPOLIECCOB TEIJIO- U N/I-1nk-3 + | + MaTeMaTuueckoe omucanue TMO; MeToabl

MaccooOMeHa noaoous

MaTeMaTH4ecKoe OMMCAHue | o -1 + KonnokBuym/Mojenu u MaTeMaTuyeckoe
-lnk-3

MOJIeNIA TBYX(ha3HBIX CPe.l omnucaHue AByX(a3HbIX CUCTEM

3aKOHOMEPHOCTH MPOLIECCOB KonnokBuym/BnusiHue nepeMeHHOCTH

BBIHY)KJICHHOI 01HO(a3HOI CBOMCTB TEMJIOHOCUTEIISE M CBOOOIHOI

KOHBEKIIUU TIPU V-1 + KOHBEKIIMHU Ha TertoooMmeH. TermtooOMeH
-lnk-3

M3MEHSIOIINXCS npu CKJI. UnTencudukanus

TerI0(hU3NIECKUX CBOMCTBAX KOHBEKTHBHOTO TETJTOOOMEHA

AKUJKOCTU

YMmersb:

pacCUMTHIBATH IONYCTUMBIE -1 + KonTponbHas pabota/TennooOmen npu
-lnk-3

YPOBHH TCIIJIOBBIX ITOTOKOB

KHUIICHUHU
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TP KUIICHUH X XKUJKOCTHU

BBIOMPATh METOJIUKY U
OCYIIECTBIISITH pacyeT
TEMIIEpaTypHOTO PeKUMa
TETUIOBBIJICISIOMNX 00BEKTOB

PacuerHo-rpaduueckas
pabota/CocTaBiieHHEe MATEMaTHIECKOTO
OTIMICAHUS U PEIICHUE 3a/1a9H O
TETIO0OMEHE JIJISl IIPOCTHIX
TEeOMETPUUYECKUX YCIOBUH (TIACTUHA,
MJIOCKUH KaHAaT)

[TpoBepounas pabora/Tenoo0MeH mpu
BBIHY)KJICHHOM OOTEKaHUU TUIOCKOH
TIJIaCTUHBI

Kontposbhas padora/Tenmnooomen npu

N-1nk-3 .

BBIHY)KJICHHOM OOTE€KaHUH TTIOCKOH
1acThHbIL. Pacder cpennemaccoBoi
TEMIIepaTyphl U TETUIOOTIA4X IPU TCUCHUH
KHUJIKOCTH B TpyOax
KonTponbrast padbora/Temmooomen npu
CBOOOTHOW KOHBEKIMH
Kontponbnas padora/Termnoodmen npu
Te4eHUH B TpyOax. TemnooOMeH npu
MONepeYHOM O0TEeKaHUU TpyO U TPYyOHBIX
y4YKOB

paboTaTh ¢ JaHHBIMU O IIpoBepounas pabora/Pacuer TennooTaaun

TEMIO(PU3NIECKUX CBOMCTBAX WT-1ics npu CKJ]

BEIECTB, HEOOXOANMBIX B i

pacyerax TerooOMeHa

MIPOBOJIUTH TETIJIOBOM pacyeT V-1 Kontponbnast pabora/TemnoBoii pacuer

TEIIO0OMEHHBIX anaparoB TEIIO0OMEHHBIX anmaparoB

paccuuThIBaTh UHTEHCUBHOCTD KonTponbHas padbora/Tennoodmen npu

TEII000MeHa pu N-1nk-3 KOHJIEHCAllUU napa

KOHJICHCAIIUU
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIEHOYHBIE CPEJACTBA J1JIAA
KOHTPO.JI51 OCBOEHMAA PE3YJIbTATOB OBYYEHUS 11O JTUCHUIIIMHE
(TEKYWIUU KOHTPOJIb YCIEBAEMOCTHU, IPOMEXKXYTOUYHAS ATTECTALIUSA

1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

dopma peanuzanuu: BeimonHeHne 3a1aHust
1. CocraBieHne MaTeMaTUYeCKOTrO OMMCAHUS U PEIICHUE 3a/1a41 O TETI0O0OMEHE JUISI TPOCTHIX
T€OMETPUUYECKHX YCIIOBHH (IIacTHHA, TUIockuil KaHan) (Pacuerno-rpadudeckas padota)

Dopma peanuzanuu: [TucemenHas padora
1. TermmooOMeH TpH BBIHYKJACHHOM O00TEKaHUH TUIOCKOH TiacTuHbI (IIpoBepounas padota)
2. TenmooOMeH MpH BBIHYKIEHHOM O0TEKaHUU TUTOCKOH TIIaCTUHBL. PacueT cpennemaccoBoi
TEMIIepaTyphl U TEILIOOTIA4M TIPU TCUSCHHUHU KHUIKOCTH B TpyOax (KoHTposibHas paboTa)
3. TermooOmeH mipu cBoOoHOM KoHBeKIMH (KoHTponbpHas paboTa)
4. TeriooOMeH mpu Te4eHHH B TpyOax. TemnooOMeH npu nornepeuHoM 00TeKaHUH TPYyO U
TpyOHBIX yukoB (KoHTponbHas pabota)
5. Yucna noxpo6us (ITpoBepounas padoTa)

Dopma peanmszanuu: CmemanHas Gopma
1. Koaddumment remnoornaun; marematuueckoe onucanrne TMO; MeTo bl TOA00HS
(KomnoksBuym)
2. TermooOMmeH B kananax (KomigokBuym)
3. TerutooOmeH B morpancioe; cBoboanas kousekus (Komiokuym)

8 cemectp

Dopma peanmmzanmu: [TucemenHas padora
1. Pacuer terutootnaun npu CKJ{ (ITpoBepounas pabota)
2. TenmoBoit pacueT TemioooMeHHbIX anmnaparoB (Kontponbhas padorta)
3. TerunooOmeH nipu kunennu (KontponbHas pabora)
4. TermooOmeH npu koHaeHcaluu napa (KortponbHas padota)

®Popma peanuzanuu: CmemanHas Gopma
1. BnusiHue nepeMeHHOCTH CBOMCTB TEIJIOHOCUTENS U CBOOOIHOM KOHBEKIIMU HA TEIII00OOMEH.
Temnooomen npu CKJI. MaTeHcudukaius KOHBEeKTUBHOTO Ternooomena (KommokBuym)
2. Monenun u MaTemMaTHueckoe onrcanue aByx@asnbix cucteM (KomnokBuym)
3. TernooOmeH npu koHaeHcanuu (Komnoksuym)
4. ®du3nueckre 3aKOHOMEPHOCTH KHUIIEHUs U pacueT Teriooomena (Komnoksuym)

BbannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBIL SBISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
HToroBas olleHKa OmpenensieTcss B COOTBETCTBUH ¢ [lomokeHuem o 0amibHO-peUTHHTOBOM CUCTEME
s cryaentoB HUY «MOW» Ha 0OCHOBaHHM CEMECTPOBOM M AK3aMEHAIIMOHHOM COCTABJISIOIIMX.

Oxzamen (Cemecmp Nes)
Wrorosast orieHKa omnpenenseTcs B COOTBeTCTBHUM ¢ [lonoxeHneM o 6a/TbHO-PEHTHHTOBOM CHCTEME
st ctyaentoB HUY «M3W» Ha OCHOBaHMM CEMECTPOBOM U HK3aMEHAIIMOHHOM COCTaBISIOMIMX.
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B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBEICHBI B (POHIE OLCHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNS

1. SroB B.B.- "Temnoo6meH B oHO(]a3HBIX cpeaax v mpH (a3oBbIX MpeBpalieHusx",
HznarenscrBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012451.html;

2. SroB B.B.- "Mexanuka apyxdaszubsix cucrem", M3narensctso: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012291.html;

3. I'puropseB B.A. , I[BeTtkoB @.D. - "Temmomaccoodmen", 3narenberBo: "M3aarensckuii JoM
MDH", Mocksa, 2011 - (562 c.)

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

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

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbIx ;xypHanoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/

4. JeKTpPOHHBIE pecypchbl U3iaTeabcTBa Springer - https:/link.springer.com/

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

6. Ba3za nannbix Scopus - http://www.scopus.com

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HauMcHOBaHue
VY4eOHble ayAUTOPUH IS K-120, MammHHbII cepBep, KOHIULIMOHED
MPOBEAEHUS JTEKIIHOHHBIX 3an MBI]
3aHATUHN U TEKYLLETO T-408, YucOnas CTOJI TpernoiaBaTesi, CTON y4eOHbIH, CTYII,
KOHTPOJIA ayIUTOpHUs rkad), KOMIbIOTEPHAs: CETh C BEIXOJIOM B

JIOCKa MapKepHasi, KOMITBIOTED

HHTtepHeT, MyIbTUMEIUUHBINA IIPOEKTOP,

TIEPCOHAIIbHBIN
YueOHbIe ayAUTOPUH IS T-408, Yuebuas CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIN, CTY,
MPOBEICHUS NTPAKTUYECKHUX ayIUTOpHUS mkad, KOMOBIOTEPHAS CETh C BBIXOJIOM B
3anatuii, KP u KII HNuTepHeT, MyJIbTUMEIUITHBIN TPOESKTOP,
JIOCKa MapKepHasi, KOMIIbIOTED
MePCOHAIbHBIN
VYyeOHble ayIUTOPUH IS T-408, Yuebnas CTOJI IIpEeroiaBaTessl, CTOJ y4eOHBI!, CTYI,
MIPOBEACHUS ayIATOPUS kad), KOMIObIOTEPHAS CETh C BHIXOJIOM B
IIPOMEKYTOUHOU HHTtepHeT, MyIbTUMEIUUHBIN IIPOEKTOP,
aTTeCTaluu JIOCKa MapKepHasi, KOMIIBIOTED
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TEPCOHAIIbHBIN

ITomentenus mis

T-412, YucOnas

CTOJI IIpeToiaBaTeNsi, CTON YUeOHbIH, CTY,

CaMOCTOSITENIbHOM pabOThI naboparopus KOMITBIOTEPHAS CETh C BBIXOJOM B
BBIYMCIIATEIIBHOMN HuTepHet, nocka MapKepHasi, KOMIIbIOTED
TEXHUKH NIEPCOHAJIbHBIN
[Tomewmenus s T-205, Yuebnas CTOJI TIPEIOIaBaTesl, CTOJ y4eOHBIH, CTYII,
KOHCYJIbTUPOBAHMS ayJIUTOpUS mkad, 10cKa MapKepHas
[Tomemnienus ans XpaHeHUs T-213, [Tonco6Hoe
o0opyIoBaHUs U y4€OHOTO MTOMEICHUE

VHBEHTApS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6
KM-7

KM-8
KM-9

TennooOMeH py BRIHYXACHHOM 00TeKaHUH IUTOCKO# TutactuHbl (IIpoBepounas padoTta)
TernnooOMeH npu BEIHYKIEHHOM O0TEKaHWH TUIOCKOH IIaCTUHBL. PacueT cpenHemMaccoBoit
TEMIIepaTyphl U TEIUIOOTIA4M TIPU TCUCHHUHU KUIKOCTH B TpyOax (KoHTposbHas paboTa)
Uucna nogobus (ITposepounas pabora)

Koaddunument terrootnayn; matemaruueckoe onrcanue TMO; MeTo bl To100ust
(Konmnoksuym)

TemooOMeH npu TeueHuu B Tpybax. TemnooOMeH mpu nmonepeyHoM 00TeKaHUU TPYO U TPYOHBIX
nyukoB (KoHtposnbHas pabota)

CocraBieHHe MAaTEMaTHYECKOTO ONUCAHMSI U PEIICHUE 3a/1a49H O TEIUIOOOMEHE JIJISl IIPOCTHIX
TEOMETPHUYCCKUX YCIOBHM (TUTacTHHA, TUIOCKUH kaHa) (PacuetHo-rpaduueckas padboTa)
TernmooOMeH B morpancioe; cBoooaHas KoHBeKIus (Koioksmym)

Tennooomen nipu cBoOoaHOM KoHBeKIMK (KoHTposbHAs paboTa)

TemmooOmeH B kaHaax (Komtoksuym)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
pasnena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasgen KM: 1 2 3 4 5 6 7 8 9

mucuuiuineel | Henens 3 6 8 13 15 15 16 16

KM:

©

Koadduunent
TEIIOOTAAYH.
Knaccudukanus
MIPOIIECCOB
KOHBEKTHBHOT'O
TEII000MEeHa.
KauectBenHoe
000CHOBAaHHE PACYETHBIX
yYpaBHEHUH

11

Koadppunuent
TEIJIO0TIa4H.
Knaccudukanmst
MPOLIECCOB
KOHBEKTHBHOTO + + + + +
TeriooOMeHa.
KauecTBenHoe
000CHOBaHHE PACUETHBIX
ypaBHEHUU

Maremaruueckoe
OTIHCaHUe TIPOIIECCOB
KOHBEKTHUBHOI'O
TemaoMaccooOMeHa
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2.1

MaremaTtuueckoe
OTKCaHKE MPOIIECCOB
KOHBEKTHBHOI'O
TeIIoMaccooOMeHa

[Tpumenenue Teopun
no100ust K aHaIU3y
TETIOMAacCOOOMEeHa

3.1

[Ipumenenue Teopun
10100Ms K aHAJIM3Y
TEImIoOMaccoooMeHa

TennooOmeH npu

BHEIITHEM OOTEKAHWUM TeJA.

JlamuHapHbIi
IIOTPAaHUYHBIN CIION.
[Tepexon

TypOyJIIEHTHOMY TEUEHHIO.

OCpe,I[HeHHHe YPpaBHCHUS

4.1

TermooOmeH npu

BHEIIHEM OOTEKAHHUH TeJIa.

JlamuHapHBbIi
MOTPAHUYHBIN CJIOM

4.2

Ilepexon k

TypOyJIEHTHOMY TEUEHHUIO.

OcpeHEHHbIE ypaBHEHUS

MexaHu3m
TypOyJIEHTHOTO TIepeHoca
MMITYJIbCa U METOJIbI €TO
MOJICIIUPOBAHUS.
Amnanorus Peinonnaca.
PacueTHbIC COOTHOIICHUS
JIJIS TEIJIOOTHAYH.
TemooOmen npu
00TeKaHUU TyYKOB TPYO

5.1

MexaHu3M
TypOyJEHTHOIO IEpeHoca
HUMITYJIbCA U METOJIBI €TO0
MOJEIIUPOBAHUS.
Anayorus Peinonnca.
PacuerHbie cOOTHOIICHUS
JUIS TEIJIOOTAAYN

5.2

TemooOmeH npu
00TeKaHUU TyYKOB TPYO

TemooOmeH npu
CBOOOIHOI KOHBEKIIHH B
HOFpaHH‘—IHOM CIIOC U B
3aMKHYTBIX 00beMax

6.1

TemooOmeH npu
CBOOOIHOI KOHBEKIIHH B
HOFpaHH‘—IHOM CIIOC U B
3aMKHYTBIX 00beMax
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Maremarnueckoe
OTHMCaHUE TETUI00OMEHa B
KpPYTJIBIX TpyOax.
Wurerpan Jlaona.
CtaOunm3upoBaHHbBIN
TEII000MEH IIpH
JaMHUHAPHOM U
TypOYJIECHTHOM TEYCHUU

7.1

Marematnueckoe
OTKCaHME TETNIO0OMEHA B
KpPYTJIBIX TpyOax.
Wurerpan Jlaona.
CtaOun3upoBaHHbBIN
TEII000MEH IIpH
JaMHUHAPHOM U
TypOYJICHTHOM TEUYCHUU

TennooOMeH npu
JaMUHApHOM TE€YEHUU
KUAKOCTH B HAYAJIbHOM
y4acTKe KpyTrjioi TpyOBbl.
HavanpHblil yyacTok npu
TypOYJICHTHOM TECUYCHHUHU.

8.1

TennooOMeH npu
JaMUHApHOM TE€YEHUU
KUAKOCTH B HAYAJIbHOM
y4acTKe KpyTrjioi TpyOBbl.
HavanpHblil yyacTok npu
TypOYJICHTHOM T€YEHUU

Bec KM, %: | 4 14 4 14 | 14 8 14 | 14 | 14

8 cemectp

Hepeqeﬂb KOHTPOJIbHBIX Meponpmle‘fl TEKYIICTr0 KOHTPOJIA yCII€BAEMOCTH 1O AUCHHUIIJIMHE:

KM-
10
KM-
11
KM-
12
KM-
13
KM-
14
KM-
15
KM-
16
KM-
17

BriusiHue nepeMeHHOCTH CBOMCTB TEIUIOHOCUTENS U CBOOOIHONM KOHBEKIIMM Ha TEIIOOOMEH.
Temnooomen npu CKJI. UaTeHCHpUKanus KoHBeKTUBHOTO Terooomena (KomnokBuym)
TennoBoii pacuet TeriooOMeHHbIX anmnaparos (KontponbsHas pabora)

Mozenu u MaTeMaTH4eckoe onrcanue 1Byx¢a3Hbix cucreM (Kommoksuym)

TennooOMmeH npu koxaeHcauu napa (KontponsHas pabota)

Pacuer termnoornaun npu CK/I (ITpoBepounas pabota)

TenmooOmen npu konaencamyu (Komioksuym)

TennmooOmen npu kunenuu (KonrponsHas padora)

duznueckue 3aKOHOMCPHOCTHU KUIICHHUA U paCyYCT TEIIO0OMEHA (KOJIJIOKBI/IyM)

Bujx npome:xyTouHOIl aTTecTanmu — JK3aMeH.
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Howmep
paznena

Munexc
Paznen KM:

14

15

16

17

TUCLUIUINHBI Henens
KM:

10

11

12

13

Binsinue nepeMeHHOCTH CBOMCTB
TEIUIOHOCUTENI. Biusaue
CBOOOIHOI KOHBEKIIUH.
Temnooomen npu CK/I.
NuTencudukanms
KOHBEKTHUBHOTO TEILJI000OMEHA

11

Binsinue nepeMeHHOCTH CBOMCTB
Temonocurend. Biusaue
cBOOOIHOM KOHBEKIIMHU

1.2

Temnooomen npu CKJ]

1.3

WuTeHcudukarus
KOHBEKTHUBHOTO TEILII00OMEHA

Monenu nByxda3HbIX cpes.
YcaoBHusS COBMECTHOCTH;
HepaBHOBECHBIC 3PP EKTHI.
KosmmuectBeHHbie
XapaKTePUCTUKU JABYX(Pa3HbIX
OTOKOB. | 'oMOreHHast Mozienb

2.1

Monenu nByxda3HbIX cpes.
YcaoBusS COBMECTHOCTH;
HepaBHOBECHBIC 3P EKTHI.
KonngecTBeHHBIE
XapaKTePUCTUKU JABYX(Pa3HbIX
IMOTOKOB. ['oMOreHHass MOJIeNb

TennooOMeH npu KOHJEHCAIUH
Ha BEPTHKAILHON TUIOCKOCTH U

MOBEPXHOCTH TOPU3OHTAIBHOM

TpyObl. KoHzeHcanus B TpyoOax.
MeTo/1bl HHTEHCU(UKALTIH

3.1

TennooOMeH py KOHICHCAIUH
Ha BEPTUKAJIbHON TIOCKOCTH U

ITOBEPXHOCTU FOPU30HTAIILHON

TpyObl. Konencanus B Tpy0ax.
Metonp! HHTeHCH(pUKATUT

du3nKa KUMEHUs: 3apoKICHIE
apoBoil (a3bl, pOCT MapOBBIX
My3bIPbKOB, YCIIOBHS OTPBIBA OT
CTCHKHN

4.1

du3nKa KUMEHUs: 3apOKICHIE
apoBoil a3bl, pOCT MapOBBIX
My3bIPbKOB, YCIIOBHS OTPBIBA OT
CTCHKHN

TennooOMeH npu KUIMEHUH.
[IneHouHOE M TIepexoaHOe
KUTeHre. MexaHu3M U pacyer
Ter1000MeHa IpU My3bIPEKOBOM
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kuneHny. Kunenue B notoke.
Kpusuce! kunenus

TernooOMeH npu KUTIEHUU.
[inenouHoOE U nepexoHOE
KUIeHUEe. MeXaHu3M U pacuer

5.1 + + +
TEN1000MeHa IIPU My3bIPbKOBOM
kunenuy. Kunenue B notoke.
Kpusucel kunenus
Bec KM, %: 15 15 10 | 15 15 | 15
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