MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka
HaumeHnoBanune o6pa3oBarteibHOl nporpamMel: Tennnodusuka u MonexkyasipHast puszuka
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEPMOJIUHAMUKA HEOBPATUMBIX ITPOLHECCOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.04.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
Pemenne 3agau
IIpoBepounas pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

= Bnageneyu 3axaposa O.4.

[IpenomaBaTelib * Mol ¢ Naermbmiaop  R53984920-ZakharovaOD-5e59536 O./1. 3axapoBa

COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBoauteins Bnaenes AHbKOB T
00pa3oBaTeILHOM MPOrpaMMbI E P — RBb1T0CE4-YankovGG-11a2eddc I'T. SlupkoB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

3aBeyrOLIHI BBIITYCKAFOLICH LU B Fepacumos ILH.
kadenpoi - Mot ¢ Wasnmudnkarop __Ha5495398-GerasimovDN-6b58615 JI.H. I'epacumoB
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Lenb ocBOCHUS AUCHUIIMHBI. M3YYEHHE OCHOBHBIX IOJIOKEHUH M BBIBOJOB TEPMOJANHAMUKH
HEOOPATUMBIX MPOLECCOB, (POPMHUPOBAHUE Yy CTYACHTOB HAyYHOTO, TBOPYECKOTO MOAXOAA K PEIICHUIO
MPaKTUYECKHX 3a]a4, CBA3aHHBIX C HECTAlHOHAPHBIMH, HEPABHOBECHBIMU MOTOKAMM BEILIECTBA, YSHEPTUU
U 3apsjia B QU3HYECKUX CHCTEMaX..

3agauu AMCHMIIINHBI

- (hopMupoBaHNE TOHUMAHUS OTPAHUYCHUH U JOMYIICHUN, IPUHSTHIX MPU BHIBOJIE OCHOBHBIX
COOTHOILIEHUH TepMOINHAMUKHN HEOOPATUMBIX ITPOLIECCOB;
- OCO3HAaHME BAJXHOCTU U 3HAYCHUs PE3YNIbTATOB, IOJYYEHHBIX B paMKaXx JIMHEHHON
TEPMOJIMHAMHUKHN HEOOPATUMBIX ITPOLIECCOB;
- IpHOOPETEHNE HaBbIKa UCII0JIb30BATh [1OJIyYE€HHBIE 3HAHUS JIJ1s1 YCTAaHOBJIEHUS OJTHO3HAYHOMN
CBSI3U MEXKIY MOTOKaMU (PU3NYECKUX BEJTMYMH (MacChl, SHEPTUH, 3apsAJia U T.J1.) U BHEIIHUMH CUJIAMU,

JIEUCTBYIOLIUMH HA CUCTEMY;

- U3y4YEeHHE METOJIOB IIOCTPOCHHUSI CUCTEMbI OATTAHCOBBIX YPaBHEHUM, TOJTHOCTHIO OMUCHIBAIOIINX
MOBEJICHUE CHCTEMBbI BO BPEMEHH IPU NMPOTEKAHUH B HEH HEPABHOBECHBIX MPOIIECCOB MO/ ACHCTBUEM
J0OBIX 33JaHHBIX CUJI U YCIIOBHIA;

- (hopMUpPOBAHHE YETKOTO MPEICTABICHUS O TAKUX (PU3HUUECKUX SBICHUAX, KaK TEPMO-, Oapo-
mubdysus, a3gdext Hrodypa (BOSHUKHOBEHHE MTOTOKA TEIUIA MO/ ACHCTBHEM I'PpaJieHTa KOHLEHTPALUii),
TepMoOdJIeKTprudeckue sBieHus (3¢ ekt 3eedeka u [1enbThe), AMEKTPOKUHETHYECKHE SBICHHS U JP.

3 deKThI.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-1 Crocoben
AHATM3UPOBATH
MOJIETTUPOBATh GUZNYECKUE
MIPOIIECCHI, UCTIOIh3YEeMBIC B
ATOMHOM PHEPreTuKe

N/1-1nk-1 UMeeT HaBBIKK
MaTEeMaTHYECKOTO OIMUCAHUS U
MOJIETTUPOBAHUS TIPOIIECCOB B
pabouunx Teyax u JIEMEHTax
HHEPreTHUECKUX YCTAaHOBOK

3HATh!
- 3aKOHBI KJIJACCUYECKOTO ONUCAHUS
HCPAaBHOBCCHBIX CUCTEM;

- OCHOBHBIE AHATMTUYECKHE METOIbI
MCCJIETOBAHMSI CJIOKHBIX (PU3UUECKUX
IPOLIECCOB;

- IpEeaciibl MIPUMEHUMOCTH KIIACCUYCCKUX
YPaBHEHUH TEIUIOBBIX U
TMAPOAVMHAMHUYCCKUX ITPOLCCCOB.

YMETB:
- HCII0JIb30BaTh COBPEMEHHBIE

MATEMAaTHYCCKUEC MCTOABI JJIs1 OITMCaHW A
3aaa4 THAPOJAMHAMUKHA U TEIIO0OOMEHa.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOWM Tpod)eCcCHOHAIbHOW 00pa3oBaTeNpHOM MporpaMme
Tennodusuka u monekymnsapaas ¢usnka (mamee — OIIOII), nanpasnenns: moaroroBku 14.04.01 SAnepuas
JHEpreTHKa U Terio(u3uKa, ypoBeHb 00pa30BaHus: BhICIIEE 0O0Opa30BaHKE - MAarUCTPaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh «Pu3ukKa (o0masn)», «Pu3uKa crenuanbHas (MeXaHuKa )KUIKOCTH U ras3a)»,
«Tepmonunamukay, «Ctatuctuueckas pusnka» B 00beMe NporpaMmbl OakanaBpraTa




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIPpU BBIITOJIHCHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 5 6 7 8 9 10 11 12 13 14 15
1 [ToneBoe onucanue 6 3 2 - 2 - - - - - 2 - Ilo020mogKa K ayoumopHsM 3aHAMUAM:
HEPaBHOBECHOHI [MpopaboTka nekuuu
CIUTOIITHOM Cpesibl. I10020mogKa K npaKmuueckum 3auAmMuam:
TepMuHbI 1 Nzyyenne matepuana no pazaeny "llonesoe
ONpEJEIICHUs OIIMCAHUE HEPABHOBECHOM CILIOIIHON CPEXbI.
11 TepMuss! 1 6 2 - 2 - - - - - 2 - TepMuHbI 1 onpeneneHus" NOAroTOBKa K
OTpenieIeHusl. BBITIOJTHEHHIO 33/1aHUH Ha MPAKTHIECKUX
JlokansHbIE 1 3aHATHAX
MHTETPaTbHBIE
TEepMOJMHAMUYECKHE
¢yHKIMH. YpaBHEHUE
JIOKJILHOTO OaaHca
TEPMOIMHAMUYECKOU
BEJIMYMHBL. Y PaBHEHUE
HMHTETPAIIBHOTO
GanaHca
TEePMOIMHAMUYECKOU
BCJIMYUHBI
2 YpaBHeHus 6anaHca 14 2 - 4 - - - - - 8 - Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
Macchl, IMITYJIbCa, ITpopaboTka nexunu
3HEpruu Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
MHOTOKOMIIOHEHTHOM Nzyuenne maTepuana mno paszaeny "YpaBHeHUs
CHCTEMBI OaaHca Macchl, UMITYJIbCa, SHEPTHU
2.1 VYpaBHeHus OanaHca 14 2 - 4 - - - - - 8 - MHOTOKOMIIOHEHTHOM CHCTEMBI" MOATOTOBKA K
MacChl CHCTEMBI. BBITIOJTHEHHIO 33/IaHUH HA NPaKTUYECKUX
VYpaBHenus 6ananca 3aHITHSIX
Macc KOMIOHEHTOB H3yuenue mamepuanos numepamypHsix
CHCTeMBbl. YpaBHEHHs UCOYHUKOG:
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Gamanca HUMITyJIbCa

CUCTEMBL. Y paBHEHUS
GanaHca sHepruu
cucteMsl. [lomHas,
CcOOCTBEHHAs
BHYTPEHHSS 3HEPTHU.
IInoTHOCTH MOTOKA
cOOCTBEHHOM YHEPTHUH,
MPON3BOJICTBO
COOCTBEHHOW 3HEPIHH.
YpaBHEHME JIOKAJTILHOTO
Ganmanca coOCTBEHHOMI
OHEPIuu B ICPCMCHHBIX
Oiinepa u Jlarpanxa.
YpaBHeHHE JTOKAILHOTO
GaraHca KWHETHYECKOH
SHEPTHH ABIKYIIEHCS
cpenbl. YpaBHEHHE
JIOKaJILHOTO OanaHca
BHYTPEHHEH YHEPTHH.
IIepBeiit 3axoH

10

[1], ctp. 17-47

3.1

TEPMOJIMHAMUKHU:
JIOKaJTbHast
(hopMyIHpOBKa.
TlonsiTHE TOKATHLHOTO

10

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JEeKIIH, BEITOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh

cocTostHus. JIokanbHEIS

YpPaBHEHHUSI COCTOSIHUS.

TEPMOJMHAMUYECKOTO
PaBHOBECHSL.
JlokanbHas ynenbHast
BHYTPEHHSIS SHEPTHs
KaK (QyHKIHS

(OpMyITHPOBKH
MEPBOro 3aKOHa
TEPMOTUHAMHUKH.
Temneparypa,
TEePMHUYECKOE U
KaJIOPHYIECKOE

Bropoii 3akoH

12

H3yuenue mamepuanos 1umepamypHsix

UCHOYHUKOG:
[2], cTp. 23-40

Iloozomoeka K mMeKyuiemy KonmpaoJiro:
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TEePMOJMHAMUKH:
JIOKaJIbHAs
¢$hopmyHpoBKa.

4.1

OHTpONUs ¥ ypaBHEHHE
I'u66ca. [IponsBoncTBO
SHTPONHUH U
HEOOpaTHMOCTb.
OHTpoNHA U ypaBHEHHE
I'm60ca: nokanbpHAs
(dopMmyIHpOBKa
BTOPOT'0 3aKOHa
TEPMOJUHAMUKU.
YpaBHeHHE JIOKAJILHOTO
GanaHca SHTPOIHH.
IIpoussoacTso
SHTPOINH U
HEOOpaTHMOCTb.
[TnoTHOCTH TEMIOBOTO
notoka. Bospacranue
JIOKaJIBHOTO
TIPOM3BOJICTBA
SHTPOIMH B PE3yJIbTATE
HEOoOpaTUMBIX
MIPOLIECCOB,
MPOTEKAOLIHNX B
cHCTeME.

12

IToBTOpenue maTepuaina no paszaeny "Bropoit
3aKOH TePMOJAMHAMUKHU: JOKaJIbHas
¢dopmyaupoBka."

Ilodzomoeka K npaKmuu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszgeny "Bropoit
3aKOH TEPMOJMHAMHUKHU: JTOKaIbHAs
(opMyHpOBKa." MOATOTOBKA K BHITIOJHCHHIO
3aJaHUi HAa MPAKTUYECKUX 3aHATUIX
Hzyuenue mamepuanog numepamypHsix
UCIOYHUKOG:

[2], ctp. 41-67

[TepBblit 3aK0H
TEPMOJIMHAMUKH:
MHTETPaJbHBIE
(hOpMyITHPOBKHL.

5.1

WHTerpanbHbIil OanaHc
BHYTPEHHEHN YHEPIrUU.
WnrerpanbHbli OanaHc
SHTAIbINH.
WnterpanbHbIi OanaHc
IIOJIHOM SHTAJIBIIMHU.

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka jgeKuu

Bropoii 3akon
TCPMOJINHAMUKU:
HWHTCTpaJIbHAsA

Ioozomoeka k ayoumopHvim 3anamuam:
[IpopaboTka jgeKIuu
Ilodzomoeka K npakmuyecKum 3anamusam:
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(hopmyrpoBKa.

W3yuenne maTepuaina no paszaeny "Bropoit

6.1 | HurerpanbHblii OanaHc 6 1 2 3 3aKOH TePMOAMHAMUKH: HHTETpaIbHas
SHTPOIHHU U 3aKOH (opMyIHPOBKA." MOJrOTOBKA K BHIMOJIHEHHIO
BO3pacTaHMs SHTPOITHUH. 3a7aHUi Ha NIPAKTHIECKUX 3aHATHIX
7 ITotoku u 14 2 6 6 Ilo020mogka K ayoumopHsiM 3aHAmMUAM:
TEPMOIMHAMUYECKHE ITpopaboTka nexnnu
cuibl. Teopema Kropu. 1lo020mo6Ka K npaAKmMUuYeCKuM 3aHAMUAM:
CooTHoIIIeHUS Wzyuenne matepuana mo paszgeny "[lotoku u
B3anMHocTH OH3arepa. TepMoauHamuueckue cuibl. Teopema Kropu.
7.1 3aBHCHMOCTH TIOTOKOB 14 2 6 6 CootHourenust B3aumMHocTH OH3arepa."
oT MOATOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
TEPMOJMHAMUYECKIX MPaKTHYECKUX 3aHITUSIX
cui1. JIuHeliHas H3yuenue mamepuanog iumepamypHsix
TEepMOJMHAMUKA UCHOYHUKOG:
HEOOpaTHMBIX [1], cTp. 52-65
npoueccoB. TeopeMa
Kropu. [Ipumenenue
Teopemsl Kiopu
CKaJISIPHBIM 1
BEKTOPHBIM ITIpOIIECcaM
neperoca. Marpuia
KHHETHYECKUX
K03 PHUIINECHTOB.
CooTHoIIeHUS
B3auMHocTH OH3arepa.
He3aBucumble noToKU
1 TCPMOAMHAMUYCCKUE
cuiiel. CUMMeETpHS
MAaTpPHLbI
KHHETHYECKHUX
KOX(PHUIIEHTOB
BEKTOPHBIX POLIECCOB
nepeHoca.
8 [Tpouecchl nepexoca. 22 4 8 10 Ilo0z0mogKa K ayoumopHnsim 3auamuam:
8.1 duddysus u 22 4 8 10 ITpopaboTka nexunu
TEIIONPOBOIHOCTH BO IIo0z0mogKa K npaKmuyecKuUM 3aHAMUAM:
MHOTOKOMITOHEHTHBIX

cmecsx. Bsizkoctb.
XUMHYECKHE PEaKIINH.

Nzydenne matepuana mo pazaeny "lIporeccs
neperoca." MoAroToBKa K BBITIOJTHEHHIO

Sa}IaHHﬁ Ha MPaKTUYCCKUX 3aHATHUAX

8




Hduddysus u

TEIIONPOBOIHOCTH BO
MHOTOKOMITOHEHTHBIX
cMmecsx. SIBneHue
TepMoanp G y3uH.
Juddy3nonnbIit
TepModPPexT. P ekt
3eebeka. Dddekr
[TenbTee. OOOOIIEHHBIH
3akoH Duxa.
OO000IIEeHHBIN 3aKOH
Owma. Bsskocts. Tpu
HE3aBUCUMBIX
COCTaBJIIOLINX BKJIaJa
BS3KUX HAIIPSKCHUM B
MPOU3BOJICTBO
sHTpormu. COBUroBas
BA3KOCTh. TOpcHoHHas
BA3KOCTh. OOBEMHas
BSI3KOCTb.
OO0O0OIIEHHBIH 3aK0H
HreroTona. Bug
TEH30POB
TETJIONPOBOIHOCTH U
AJIEKTPONPOBOIHOCTH B
aHM30TPOIIHBIX Cpelax.
Jloka3aTensCcTBO
CUMMETPHIHOCTH
TEH30POB
TETUIONPOBOIHOCTH U
JJIEKTPOIPOBOIHOCTH.
XuMn4ecKkast KHHETHKa.
3aBHCHMOCTH CKOPOCTH
peakLuK OT CPOCTBA.

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], ctp. 100-108

TennonpoBoHOCTH
XUMHUUYCCKHU
pearupyoIux CHCTEM.
3a4er ¢ OICHKOMI 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 108.0 16 32 0.3 42 17.7




‘ HToro 3a cemecTp ‘ 108.0 ‘ ‘ 16 ‘ - ‘ 32 ‘ - ‘ - ‘ 0.3 ‘ 59.7 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITonegoe onucanue HepagHo8ecHol CRIOUWIHOU cpedbl. Tepmunbl u onpedenenus

1.1. Tepmunbl u onpesencHus. JIOKalbHbIE M HHTETPAILHBIC TEPMOAMHAMUYECKUE (QYHKIINH.
YpaBHEHHE TOKAIBHOTO OajaHca TEPMOJMHAMUYECKON BEIMUMHBL. Y PaBHEHUE UHTETPAILHOTO
OanaHca TepMOJMHAMUYCCKON BETMYUHBI

TepMI/IHBI U OHnpCACJICHUA. JIokanbHBIE U HUHTCTPAJIbHBIC TCPMOIAUHAMHUYCCKUC q)YHKI_[I/II/I
VYpaBHEHHE JIOKAIBHOTO OanaHca TEPMOJWHAMHYCCKOW BEIMYHMHBI. YPaBHEHHE HHTETPAIBLHOTO
Oalanca TepMOIMHAMUYECKON BEIUYHUHBI.

2. Ypasuenus banarnca MACCHL, UMNYILCA, YHEP2UU MHO2OKOMNOHEHMHOU CUCEeMbl

2.1. YpaBHeHus OanaHca Macchl CUCTEMBL. Y paBHEHHUS OajlaHCca Macc KOMIIOHEHTOB CUCTEMBI.
VYpaBHeHus OanaHca UMIyJIbca CUCTEMBI. Y paBHeHHsI OanaHca sHepruu cucteMsl. [lonHas,
coOCTBeHHAs! M BHYTPECHHsIS SHepTUd. [ IIOTHOCTH TOTOKA COOCTBEHHOM SHEPTUH, POU3BOJICTBO
CcOOCTBEHHOM SHEpruu. YpaBHEHUE JIOKATHHOTO OalaHca COOCTBEHHON PHEPTHH B IEPEMEHHBIX
Diinepa u Jlarpanxka. YpaBHEHHE JJOKAIBHOTO OallaHCa KHHETHYECKOM SHEPTUU ABMKYIICHCS
cpenbl. YpaBHEHHE JOKAJIBHOTO OaaHca BHYTPEHHEH YHEPTHH.

VYpaBHeHus OanaHca Macchl CHCTEMBl. YpaBHEHHUs OanaHca MacC KOMIIOHEHTOB CHCTEMBI.
VYpaBHeHust OanaHca UMITyJIbCa CHUCTEMbl. YpaBHEHHUs OanaHca SHepruu cucrteMbl. [lomHas,
coOCTBEHHasi U BHYTpPEHHsISI sHepruu. [IOTHOCTh MOTOKa COOCTBEHHOW HEPTUU, MPOU3BOACTBO
COOCTBEHHOU »HEpPruM. YpaBHEHUE JIOKAIbHOrO OajaHca COOCTBEHHOW PHEPrUU B IMEPEMEHHBIX
Oiinepa u Jlarpamka. YpaBHEHHE JIOKaIbHOrO OajlaHCa KHUHETHYECKOW SHEPTUU JIBHIKYIICHCS
cpenbl. YpaBHEHHE JOKAIBHOTO OajaHca BHYTPEHHEH SHEPTHH..

3. Ilepsbiil 3akon mepMoc)uHamuKu: JIOKAJIbHAA d)ODMV/luDOGKCZ.

3.1. [lonsTHE TOKAIBHOTO TEPMOJINHAMUYECKOTO paBHOBECH. JIoKabHas ynenpHas
BHYTPEHHSS1 DHEPTHs Kak QyHKIUS cocTosiHUS. JIoKabHbIe POPMYIUPOBKH MIEPBOTO 3aKOHA
TEpMOJAMHAMUKHU. TeMIiepaTypa, TEPMUUECKOE U KAJIOPUYECKOE YPAaBHEHUS COCTOSTHUS.

IIonsiTHE JIOKAIBHOIO TEPMOAMHAMUYECKOrO paBHOBecus. JIOKalbHAs yzAelIbHAs BHYTPEHHSS
SHEprus Kak QyHKLHUs cocTosiHUA. JIoKanbHble (GOPMYIMPOBKU MEPBOIO 3aKOHA TEPMOJUHAMUKH.
Temneparypa, TEpMHUUECKOE U KAJIOPUYECKOE YPABHEHHUSI COCTOSTHUS. .

4. BI’I’IODOZZ 34KOH mepModuHaMuKu: JIOKAJIbHAA (;bODMV]ZMDOSKa.

4.1. OuTponus u ypasuenue ['nd6ca. [Ipon3BocTBO SHTPONIUK U HEOOPATUMOCTb. DHTPOIHUS U
ypaBHeHHe [ 'n60ca: nokanbHas GopMyInpOBKa BTOPOTO 3aKOHA TEPMOIMHAMUKH. Y paBHEHHE
JoKaJlbHOTO OanaHca sHTponuu. [Ipon3BoacTBO 3HTpONNU U HEOOpaTUMOCTh. [1noTHOCTH
TEIIOBOIO TIOTOKa. Bo3pacTaHue 10KanbHOTO MPOM3BOACTBA SHTPOIIUH B pe3yiIbTaTe HEOOPATUMBIX
MPOLIECCOB, MTPOTEKAIOIINX B CUCTEME.

Ontponus U ypaBHeHue ['n06ca. [Ipom3BOACTBO PHTPONUU U HEOOPATUMOCTh. DHTPONHS U
ypaBHeHue ['mbOca: nokampHas (GOpMYITHpPOBKAa BTOPOTO 3aKOHA TEPMOJMHAMUKH. YpaBHEHHE
JOKaJgbHOro OanaHca H»HTponuu. IIpoW3BOACTBO SHTpPONMM U HEOOpaTUMOCTb. IlIOTHOCTH
TETUTOBOTO TIOTOKA. Bo3pacTaHue JT0KaIbHOTO MPOU3BOICTBA YHTPOITUH B pe3yIbTaTe HEOOpATHMBIX
IIPOLIECCOB, TPOTEKAIOIINX B CUCTEME. .

5. Ilepsuiil 3axoH mepMO()uHamuKu: UHmezpajbHoule d)ODMVJluDOGKu.

5.1. UHTerpanbHblil 6anaHc BHyTpeHHEN sHepruu. HTerpaabHbIi OanaHc SHTATbINH.
WuTerpanbHblil 0ajgaHC MOJHON SHTANbIHH.
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WuterpanbHblii  0amaHc BHYTpeHHeW dSHepruu. VHTerpanpHbId  OamaHC — SHTAIBINU.
WNHTerpanbHplii OalaHC MOTHOM SHTAJIBITHH. .

6. Bmopoﬁ 3dKOH mepModuHaMuKu: UrRmezpajibHasA GbODMVJlUDO@Ka.

6.1. UnTerpanbHblil 6amaHC SHTPOIIMU U 3aKOH BO3paCTaHUs SHTPOIIUH.
WuTerpanbHblil 6aaHC SHTPONUU U 3aKOH BO3PACTAHUS SHTPOIHH. .

7. llomoku u mepmoounamuyeckue cunvl. Teopema Kopu. Coomnowenus 63auMHoOCmU
OH3zacepa.

7.1. 3aBUCUMOCTb IMOTOKOB OT TEPMOJIMHAMUYECKUX CUII. JIMHEeHHass TepMOIMHAMUKA
HeoOpaTtuMsbIx IpoueccoB. Teopema Kropu. [Ipumenenue reopemsl Kropu K CKansipHbIM U
BEKTOPHBIM TIpolieccaM repeHoca. Marpuiia KuHeTH4ecKux ko3 duimeHToB. COOTHOIICHHS
B3auMHOCTH On3arepa. HezaBucumbie MOTOKU U TEPMOJUHAMUYECKHUE CUITbI. CUMMETPHUST MAaTPHUIIBI
KHHETHYECKUX KO3 (UIIMEHTOB BEKTOPHBIX MPOIECCOB MEPEHOCA.

3aBUCUMOCTH MMOTOKOB OT TEPMOJAMHAMUYECKUX CUJ. JIMHEiHAs TepMOAMHAMUKA HEOOPATUMBIX
nponieccoB. Teopema Kropu. [Ipumenenue teopembl Kropu K CKalsipHbIM M BEKTOPHBIM Mpolieccam
nepeHoca. Marpuna KuHeTH4YecKuX KoddduimeHnToB. CooTHomeHUs B3awmMHOCTH OH3arepa.
HeszaBucumMble MOTOKM W TEepMOAMHAMHYECKHUE CHJIbl. CHMMETpUS MATpPUIbl KHHETHYECKHUX
KO3 (HUITMEHTOB BEKTOPHBIX IMPOIIECCOB TIEPEHOCA. .

8. HDOLteCC’bl nepeHoca.

8.1. Inddy3ust 1 TemIonpoBoIHOCTE BO MHOTOKOMIIOHEHTHBIX cMecsX. Ba3kocTs. Xumudeckue
peakuun. Jnddy3us u TemI0npoBOAHOCTH BO MHOTOKOMITOHEHTHBIX CMecsX. SIBIeHue
tepmonupdysun. Auddysnonnsiii repmospdext. dpdext 3eedexa. dpdext IlenbToe.
O60611eHHbIH 3akoH Puka. O600eHHbIH 3ak0H OMa. BszkocTs. Tpu He3aBUCHMBIX
COCTABIISIIONINX BKJIA/1a BA3KUX HANPSDKEHUH B TPOU3BOICTBO SHTpONUHU. CIIBUTOBAs BA3KOCTD.
TopcuonHas Bsa3kocTb. O0beMHast BsI3kocTb. O0001eHHbIN 3akoH HptoToHa. Bua TeH3opos
TETIONPOBOAHOCTH U 3JIEKTPOIPOBOAHOCTH B aHU30TPOITHBIX cpeax. Jloka3aTenbCTBo
CUMMETPUYHOCTH TEH30POB TEIUIONMPOBOAHOCTH U 3JIEKTPONPOBOAHOCTH. XUMHUYECKast KHHETHKA.
3aBHCUMOCTH CKOPOCTH PEAKIIMH OT CPOJICTBA. TEIIONPOBOAHOCTD XMMUYECKH PEArHPYOIIIX
CHCTEM.

Juddy3us u TEmIonpoBOIHOCTh BO MHOTOKOMIIOHEHTHBIX CMecsix. Bs3kocTh. Xumuueckue
peakuuu. Juddy3us M TEMIONPOBOJHOCTH BO MHOTOKOMIIOHEHTHBIX CMecsiX. SIBlneHHe
tepmoudysuu. udpdysuonnsiii  tepmorpdexr. Oddexkr 3eedeka. Dpdext [lenbTbe.
OO6o6mennbiit  3akoH  @Puka. OOCoOmeHHbIH 3akoH Owma. Bsskocte. Tpu  He3aBUCHMBIX
COCTABIISIIONINX BKJIA/a BSI3KAX HANPSHKCHWH B MPOU3BOJACTBO SHTPONUH. CIBUTOBas BSI3KOCTD.
Topcuonnas BsizkocTb. OObeMHas Bs3kocTh. OO00OmIeHHBbIM 3akoH HproToHa. Bua TteH3zopoB
TETJIONPOBOAHOCTH M DJIEKTPONPOBOJHOCTH B  AHM30TPONHBIX cpemax. Jloka3aTenbcTBO
CUMMETPUYHOCTH TEH30POB TEIJIONPOBOJHOCTH U 3JIEKTPONPOBOAHOCTH. XUMHUUECKass KUHETHKA.
3aBHCUMOCTh CKOPOCTH PEAKIMH OT CPOJCTBA. TerIonpoBOIHOCTh XMUMHUYECKH pPearupyronmx
CHCTEM..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. IlpaBuna nocTpoeHus JOKaIbHOIO U MHTETPAIbHOIO YpaBHEHU OaaHca
TEPMOJIMHAMHYECKOW BEITMIMHEI;
2. YpaBHeHHs OalaHCa MacChl, UMITYJIbCa, SHEPTUU MHOTOKOMIIOHEHTHOU CHCTEMBI;
3. BHyTpeHHSs1 SHEPTHsl, SHTAIBIHS, TTOTHAS YHTAJIBITHS HEPABHOBECHOMW CUCTEMBI: BBIBOJI
0aaHCOBBIX COOTHOIICHUH;
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4. Bropoii 3aKOH TePMOAMHAMUKY: JIOKaJIbHAs! (POPMYITUPOBKA. DHTPOIUS U YpaBHEHHE
['u606ca. [Tpon3BOACTBO SHTPONMH 1 HEOOPATHUMOCTb;

5. IlepBbIii 3aKOH TEPMOJANHAMUKH: UHTETPaJIbHBIE (POPMYIUPOBKH;

6. VIHTerpasibHblii 6ajaHC SHTPOIIUMHU U 3aKOH BO3pACTaHUs SHTPOIHH;

7. IlpaBuiia MOCTPOCHUSI CAMMETPUYHON MAaTPHIIbI KHHETHYECKUX KOA(PPHUIIMEHTOB
BEKTOPHBIX IIPOLIECCOB NepeHoca. TeH30pHbIE TPOLECCHI IEPEHOCA;

8. [IpuMeHeHue TMHEWHBIX 3aKOHOB MEepeHoca K mporeccam auh y3un U TeIIonpoBOIHOCTH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00Y4YEHHUS 1O

Howmep paznena qucruniuns (B

O11eHOYHOE CPEICTBO

Konrl
JUCLUIIIINHE COOTBETCTBUHM C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
MHJMKaTOPOB
(B COOTBETCTBUU C pazjesioM 1) 1]2[3|4]5]6|7]8
3HaTh:
peenbl IPUMEHUMOCTH KJIACCUYECKUX ITpoBepounas padota/KoHTposbHBIi onpoc Ne
ypaBHEHUU TEIJIOBBIX U ruipoauHamuueckux | M-1nk1 + 2 "IlepBbIil 3aKOH TEPMOTUHAMUKH
ITPOLIECCOB HEPABHOBECHBIX CUCTEM"
OCHOBHBIE aHAIIUTUYECKUE METO/IbI [TpoBepounas padota/KoHnTponbHsIii opoc No
HCCIIC0OBAHUS CIIOXKHBIX (PH3NUECKUX WNJI-1nk-1 + | + | 4 "[loToku U TepMOAMHAMHUYECKUE CHIIbI"
IIPOLIECCOB
3aKOHBI KJIACCHYECKOT0 ONMCAHUS ITpoBepounas padota/KoHTposbHbIi onpoc Ne
HEPaBHOBECHBIX CUCTEM NA-1nka + |+ |+ 3 "BTopoii 3aK0H TepMOJUHAMUKHU
HEPaBHOBECHBIX CHUCTEM"

YMersb:
HCII0JIb30BAaTh COBPEMEHHBIE MATEMAaTUYECKUE Pemenue 3anau/KontponsHsrii orpoc Ne 1
METO/bI JUIsl ONMCcaHus 3a1a4 rugpoauHamMuku | MJ1-1nk-1 + |+ "VpaBHeHMs JTOKaJIbHOTO Oananca"

U TEIT000MEHA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KonTponbusiii orpoc Ne 2 "IlepBbiii 3aKOH TEPMOAMHAMUKY HEPABHOBECHBIX cUCTEM"
(ITpoBepounas pabora)

Dopma peanuzanuu: CmemanHas Gopma
1. KonTtposbhsiit onpoc Ne 3 "BTopoii 3aKOH TEpMOIMHAMUKN HEPABHOBECHBIX CUCTEM"
(ITpoBepounas pabora)
2. KonTponbuslit orpoc Ne 4 "ITotoku u TepmoaunHamuueckue cuibl” (IIpoBepounas pabora)

Dopma peanmmzanuu: CobdnrogeHue rpaduka BHIMOTHEHHS 33 JaHHS
1. KonTponbusiit orpoc Ne 1 "VYpaBHenus nokanbHoro 6ananca" (Pemenue 3anaq)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyenxoii (Cemecmp Ne3)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHITOBOM CHUCTEME IS
crynenroB HUY «MOW» Ha ocHOBaHUHU CEMECTPOBOM U 3a4ETHOW COCTABJISIONINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. E. I. Arees- "HepaBHOBecHasi TepMOJIMHAMUKA B BOIIPOCaxX U OTBETAxX: B BONPOCax U OTBeTax",
(M3a. 2-e, unpag. u gomn.), Uznarenscto: "MIJHMO", Mocksa, 2005 - (160 c.)
https://biblioclub.ru/index.php?page=book&id=63243,;

2. CopokuH B. C.- "Makpockonuueckass HEOOpaTUMOCTb U 3HTponus. BBenenue B
tepmoauHamuky", M3garensctBo: "OUIMATIIUT", Mocksa, 2004 - (176 c.)
https://e.lanbook.com/books/element.php?pll_id=59366.

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecneyeHHe:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;

2. Dr.Web;

3. Acrobat Reader.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()OPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0udmoTexa onain' -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareascTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

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

8. ba3za maunbix Scopus - http://www.scopus.com
9. HaumnoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/
10. Kypnaa Science - https://www.sciencemag.org/
11. DnexTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

12. HauMoHaIbHBII MOpTAaJI OHIAKH 00yueHus: «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
13. ®enepaabublii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenne
HAaUMCHOBaAHHUC
Y4eOHble ayIUTOPHH IS K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
MPOBEJCHUS JTEKIIMOHHBIX HBI]
3aHATUI U TEKYILIETO T-205, YueOHas CTOJI TIPENo/IaBaTeis, CTOJI Y4eOHBIH,
KOHTPOJIA ayJIuTopus CTyJ, mKad, JocKa MapKepHast
Y4eOHbIe ayAUTOPUH IS T-205, Yuebnas CTOJI IIPEI0/1aBaTENs, CTOJ yUEOHbIH,
MIPOBEICHUS IIPAKTUUECKUX ayIUTOpUs CTyn, mKad, J0cka MapKepHast

3agsatui, KP u KII

YuebHble ayIUTOPUH VIS
IIPOBEICHUS IIPOMEKYTOUYHON
aTTecTaluu

T-205, Yuebuas
ayIUTOpHS

CTOJI MPEHOAaBATelIsl, CTOJ YUeOHbIH,
CTyI, mKad, J0CKa MapKepHast

I[Tomemnienus miis

T-412, YueOHas

CTOJI TIPENo/IaBaTelisi, CTOJ YUCOHBIH,

CaMOCTOSITENTbHOM pabOThI naboparopust CTYJ, KOMITBIOTEpHAs CETh C BBIXOJ0M
BBIYMCIIUTEIIBHOMN B MHTEpHET, JOCKAa MapKepHasi,
TE€XHUKU KOMIIBIOTEP MEePCOHAIbHBIN
[Tomemenus ans T-205, Yuebnas CTOJI IPEI0/IaBaTesi, CTOJI yueOHbIH,
KOHCYJIbTUPOBAHMSI ayJuTopuUs CTYyJ, Kad, J0CKa MapKepHas
[Tomemenus aas XpaHEHUs T-213, IloncoGHoe
o0opynoBaHus U y4eOHOTO MOMEIlIEHUE

VHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TepMOI[I/IHaMI/IKa H€O6paTI/IMLIX ImponccCcoB

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

Kontponbnslii onpoc Ne 1 "YpaBaenus iokasibHOro Oananca" (Pemenue 3amayq)
KonTponbusiii onpoc Ne 2 "IlepBslii 3aKOH TEPMOAMHAMUKN HEPABHOBECHBIX cUCTEM"
(ITpoBepounas padbora)

KonTponbusiii onpoc Ne 3 "BTopoii 3ak0H TEpMOIMHAMUKHU HEPABHOBECHBIX CUCTEM"
(ITpoBepounas pabora)

Kontposnbnsiit onpoc Ne 4 "IToroku u repmoannamudeckue cubl” (IIpoBepounas pabora)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Howmep
paszena

Nunexc KM- | KM- | KM- | KM-
KM:

[uny
N
w
N

Pa3znen nucuunuimHbL Henens 4 7 11 16

KM:

IloneBoe onucanne HEPAaBHOBECHOM CILJIOIIHOM CPEJIbI.
TepMUHBI U ONpeieTeHUs

11

TepMI/IHH H OIIPCACIICHUA. JloxanpHBIC B HUHTCTIpaJIbHBIC
TepMOJIMHAMUUYeCKhe QYHKIMH. Y paBHEHHUE JIOKAIBHOTO
OaslaHca TEPMOJIMHAMUYECKOW BEJTMUYHUHBI. Y paBHEHHE
UHTErpaIbHOT0 0ajlaHCa TEPMOIMHAMUYECKON BEITMYMHBI

VYpaBHeHus OanaHca Macchl, UMITYJIbCa, SHEPTUU
MHOTOKOMIIOHEHTHOW CHUCTEMBbI

2.1

VYpaBHeHus OanaHca Macchl CUCTEMBI. Y paBHEHHUs OajlaHca
Macc KOMIIOHEHTOB CUCTEMBI. Y paBHEHUs OanaHca UMITyJIbca
cUCTeMbl. Y paBHEHUs OanaHca sHepruu cuctemsl. [lonHas,
COOCTBEHHAs U BHYTPEHHss SHepruu. [1moTHOCTh MOTOKA
COOCTBEHHOW SHEPTUH, MPOU3BOJICTBO COOCTBEHHOM SHEPTUU. | +
YpaBHeHUE JOKaIbHOTO Oananca cOOCTBEHHON YHEPTUU B
nepeMeHHbIX Dinepa u Jlarpanxka. Y paBHeHHE JOKaJIbHOTO
OanaHca KWHETUYECKON SHEPTUU JIBUXKYILEHCS Cpeibl.
YpaBHeHM€ JOKaJIbHOTO 0ajaHca BHYTPEHHEN YHEPTHH.

[TepBblIii 3aKOH TEPMOAMHAMUKU: JIOKAJIbHAS (OPMYINPOBKA.

3.1

[ToHsiTHE TOKAJIIBHOTO TEPMOJIMHAMUYECKOTO PABHOBECHS.
JlokanbHas yaesnbHas BHYTPEHHSS SHEPrHsl Kak QYHKITUSA
coctosiHus. JIokanbHbIe GOPMYTUPOBKH MEPBOTO 3aKOHA +
TepMoAuHaMuKu. TeMiieparypa, TEpMUYECKOE U
KaJIOpUYECKOE YPABHEHUS COCTOSIHUSI.

BTtopoii 3akoH TepMOIUHAMUKH: JOKaIbHast (hOPMYITHPOBKA.

4.1

OHrponus u ypaBHeHue [ u66ca. [[pon3BoACTBO PHTpONHH U
HEe0OpaTUMOCTh. DHTpoONHS U ypaBHeHHE [ mOOca: mokampHas +
(dbopMyITHMpOBKa BTOPOTO 3aKOHA TEPMOTUHAMHKHU.
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YpaBHeHHe 0KaILHOTO Oananca sHTponuu. [Ipon3BoacTBO
SHTPOIUHU U HEOOPATUMOCTb. [IITOTHOCTH TEMIOBOTO OTOKA.
Boszpactanue 10kaibHOTO MPOU3BOACTBA SHTPOIHH B
pe3yibTaTe HeOOPaTUMBIX MPOLIECCOB, MPOTEKAIOIIUX B
CUCTEME.

IlepBblil 3aKOH TEPMOJAVHAMUKH: HHTETPAJIbHBIC
(hOPMYITUPOBKH.

5.1

WuTterpanbHblil 6anaHc BHyTpeHHEN sHepruu. HTerpaabHbIit
OayraHc SHTaIBIUU. VIHTErpanbHbIi OaaHC MOJTHON
SHTAJIBIIUU.

BTopoii 3aKk0H TepMOJMHAMUKH: HHTETpaIbHAs
dbopMyIIMpOBKa.

6.1

WuTerpanbhblil 0agaHc SHTPONUH U 3aKOH BO3PACTAHUS
SHTPOIINH.

[Toroku u TepMouHamMudeckue cuiibl. Teopema Kropu.
CootHomienust B3auMHocTu OH3arepa.

7.1

3aBUCUMOCTDH IIOTOKOB OT TCPMOANHAMHUYCCKUX CHUJI.
JluneliHast TepMOAMHAMHUKA HEOOPATUMBIX ITPOLIECCOB.
Teopema Kropu. IIpumenenue teopemsl Kropu Kk cCkansipHbIM
U BEKTOPHBIM IpolieccaM nepeHoca. MaTtpuiia KHHETHUECKUX
k03 unmenToB. CooTHomEHUs B3auMHOCTH OH3arepa.
HeszaBucumble OTOKM ¥ TEPMOJIMHAMUYECKHE CUIIBI.
CuMMeTpust MaTPHIIB KHHETHYECKUX KOA(PPHUIIMEHTOB
BEKTOPHBIX ITPOLIECCOB MEPEHOCA.

[Tpoueccel mepenoca.

8.1

Jduddy3us 1 TEIONpPOBOHOCTS BO MHOTOKOMITOHEHTHBIX
cmecsx. Bsskocts. Xumudeckue peakuuu. Juddysus n
TEIJIONPOBOAHOCTH BO MHOTOKOMIIOHEHTHBIX CMECSIX.
SBnenue repmoanddysun. Auddyznonnsiii Tepmodhdexr.
Dddext 3eedeka. DpdexT [lenprhe. OO0OIIEHHBIN 3aKOH
®Puxa. O6061eHHbIH 3akoH Oma. Bsizkocts. Tpu
HE3aBUCHMBIX COCTABIISIONINX BKJIA/A BA3KUX HAPSDHKCHHUN B
IPOM3BOJICTBO SHTpOIUH. CIIBUTOBas BSA3KOCTh. TopcuoHHas
BA3KOCTb. O0beMHast BA3KOCTh. O000IIIEHHBIN 3aKOH
HeroToHa. Bus TeH30pOB TENIONPOBOIHOCTH U
AJIEKTPONPOBOITHOCTH B @HU3OTPOIHBIX Cpeax.
Jloka3arenbCcTBO CUMMETPUYHOCTH TEH30POB
TEIIONPOBOAHOCTH U 3JIEKTPOIPOBOJAHOCTH. XUMHUYECKast
KHHETHKA. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT CPOJICTBA.
TennonpoBoTHOCTE XUMUYECKH PEATUPYIONINX CHCTEM.

Bec KM, %:

25

15

25

35

18




