MHUHOBPHAYKH POCCHUH
(benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHUE
BBICILIET0 00pa30BaHuUs
«APKYTCKHUH 'OCYJAPCTBEHHbI YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadenpa Teopernueckoii pusnku

YTBEPXIARO
HekaH ¢usnueckoro ¢akyibTeTa

e T s
< // /H.M. By HeB

«31» mapra 2022 r.

PaGouasi nporpaMMa TUCHHILINHBI

HaumenoBanue qucuurmuinasl; 51.0.15.04 TepmonuHaMuKa ¥ cTaTUCTUYECKAs (PU3UKa

Hanpasnienue noarorosku: 03.03.03 Pagmodusuka

Hanpasnennocts (npoduib) noarorosku: Paanodusuka B 06JacTy cBA3U, MHOOPMAITMOHHBIX U

TEICKOMMYHHUKAIITMOHHBIX TEXHOJOTHUM

KBanuduxanus (creneHs) BeITycKHNUKA: bakanaBp

®opma o0yueHusi:  OuHas

CornacoBano ¢ YMK ¢usuueckoro daxynbrera
ITporoxon Ne33 ot «31» mapra 2022 .

~

Mpencenareny ™~ 2 —— D

oo, 7 H.M.bynnes

ey

PexomenoBano kadenpoii:
[Iporokon Ne6
Ot «03» mapra 2022 .
H.o. 3aB. Kadeapoii / £
~ " 'e/B. JloBuos

Hpkyrek 2022 r.



Conepxanue

L. Lenu v 321290 JUCTUATIITITHBL (MOJTYJTIS) «.uvvvetutteeantreesstneessseeessseeessseessaseeessseeassseessssesssseesnneessneesnnneesnneas 3
II. Mecro muctumuirabl (MOAYIS) B CTPYKTYPE OITOIT ..o 3
III. TpeGoBaHus K pe3ybTaTaM OCBOCHHS JUCITUIUTHHBL (MOILYITIL) «.uveuriveereassisieesseenessnesseessessnesseesnenns 3
IV. Coneprkanue U CTPYKTYPa AUCITUTITHHBL (MOJTYIIS) vvveuvvressreeessresssssesssssesssssesssssesssssesssssesssssessssesssnsees 4
4.1. ConeprkaHue AUCIUILINHBI, CTPYKTYPUPOBAHHOE 110 T€MaM, C YKa3aHHEM BHJIOB yUCOHBIX
3aHSTUNA U OTBEJICHHOTO HA HUX KOJTMYECTBA AKATEMHUCCKUX HACOB ... eirureerressreesseessreessresseessneanseeses 4
4.2. [Inan BHEAYAUTOPHOU CAMOCTOSITEILHONW PA0OTHI 00YUYAIOIIUXCS 110 TUCIHIIIIHHE .....vevvnveenee 4
4.3. COneprKaHNE YICOHOTO MATCPHATIA «vvevuvrressrrresssrressseeessseesssseeessseessssesssssesssssesssssesssssesssssessnsssssssesens 5
4.3.1. IlepeueHb CEMHUHAPCKUX, MPAKTHUECKUX 3aHATHH U JTAOOPATOPHBIX PAOOT .....cvvvivverririeirieennenn, 6
4.3.2. IlepeueHs TeM (BOMPOCOB), BBIHOCUMBIX Ha CAaMOCTOSITEIbHOE U3yUYEHUE CTYACHTAMHU B
pamkax caMoCTOATEABHOU PAOOTBI (CPC) ..o 7
4.4. Meroanueckue yKa3zaHUs IO OpraHU3aI[Mi CAMOCTOSATEIbHOM PAOOTHI CTYIACHTOB.......veervveneeee. 7
4.5. IlpumepHast TeMaTHKa KYpPCOBBIX PA0OT (IIPOEKTOB) (IIPH HATTMUHMH) .....vvvenreerernnneeseeesnreesnnesnneenes 7
V. YuebHo-MeToquueckoe U HHPOPMAITMOHHOE 00ECTICYCHUE TUCIUTUTHMHBI (MOILYIIS) . .vvevveanveerireaneennss 8
@) CITUCOK JIETEPATYPDBI ...vveureesereasreesseeasseessseasseesseeasseesseeasseesmee e seease e e aneenee e e ne e e me e e sn e e nnn e e neeanneaneennneennes 8
0) TICPHUOTMICCKIE MIBIIAHIS .ve.vvveesrreessseeesssesssssssssssssssssssssssssssssssssssssssssssssesssssesssssesssssesssssessnssessnssesnnes 9
B) CIIMCOK aBTOPCKUX METOIUUYECKUX PAZPAOOTOK . ...vveerierrerrnreesieessreessesasneesseesneessesssneesnessneessesaneenes 9
r) 6a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE U TIOMCKOBBIE CHCTEMBL. ......eeiuveerreeanreesieesnreesieeaneeenes 9
VI. MarepralibHO-TEXHUYECKOE O0CCTICUCHUE JTMCTIHTIITITHBL. ....c.vvesteeteessteesseesseaessessnseesseesssessseesnsessseens 9
VIL. O0pPa30BATEHBHBIC TEXHOIIOTHH . ... ceuuveesreeseeasseessseanseessssassesssseasesasssassesssseessesssseessessseessesanseesseesnnes 10
VIII. OnieHouHble MaTepUaIbl AJi TEKYILETO KOHTPOJISI U IPOMEXKYTOUHOMN aTTECTALUM .....oevvererrnnne 10

[Tpunoxenue: GOHT OLICHOYHBIX CPEACTB



I. Hean u 3agaun AUCHUILTHHBI (MOZYJIS)

Henbto aucuumnuabl «TepMoauHaMuKka U cTaTUCTUYECKas (PU3HMKaA» SBISETCS YCBOCHHE OCHOBHBIX
I/IZ[ef/'I 1 METOA0B paBHOBGCHOfI TCPMOANHAMHUKHU U TCOPUH PABHOBCCHBIX KBAHTOBBIX W KJIACCUUCCKHUX
cTaructuyeckux aHcambineil ['mb0ca u mpuoOpeTeHHe HABBIKOB WX MPUMEHEHHS] K KOHKPETHBIM
(1)I/I3I/I‘-IGCKI/IM CUCTCMaM IIpM HHU3KHX W BBICOKHMX TCMIICpATypax, a TAKKC YCBOCHUC OCHOBHBIX
(bu3NyecKux TMPEACTaBICHUH W MaTEeMaTHMUECKUX UACH, JeXKaluX B OCHOBE OJTHX METOJIOB;
npuoOpeTeHNne HABBIKOB HMX TNMPUMEHEHHUS K OINUCAHUI0O KOHKPETHBIX (PM3MUYECKUX MPOIECCOB M K
BBIUHCIICHHUIO KCIIEPUMEHTAIbHO HAOII0JaeMbIX XapaKTEPUCTUK PABHOBECHBIX CUCTEM.

JlaHHBIN KypC NPU3BAH PELIATH CIECAYIOIIUE 3a/1a4H:

-- pa3BUTHE TMIPEACTaBICHUN O Tpex BakHEHImMX aHcamOnsax ['mbbca: MHUKPOKaHOHHYECKOM,
KAaHOHUYECKOM H OOJBIIOM KaHOHHNYCCKOM, 06 OKBHUBAJICHTHOCTHU PAa3JIMYHBIX PAaBHOBCCHBIX
aHcamOJeil, O CBSI3M MEXIy ODHTPONHMEH M BEPOSTHOCTBIO U O TEPMOIAMHAMHUYECKOH TEOopuu
aryKTyarmii;

-- OBJaJIeHHE MpHEeMaMH MPEAeTbHOTO MEepexojJa OT KBAaHTOBBIX CTATHUCTUYECKHUX aHcaMOyeld K
KJIacCH4ecKoMy (OOJIBIIMAaHOBCKOE TIPHOIMKEHNE) U CBA3aHHBIX C HUMH Pa3INuUid B CIIOCO0ax ydeTa
KBaHTOBOMEXAHUYECKOM TOXKIECTBEHHOCTH YaCTHIL;

--- (opMHUpOBaHWE YMCHHI W HABBIKOB CAMOCTOSTEIHHOI'O pacueTa PaBHOBECHBIX IPOIECCOB U
XapaKTePUCTHK PaBHOBECHBIX CHCTEM.

II. Mecto qucuunanHbl (MoayJsi) B crpykrype OIIOII

TepMonuHaMuka U cTatucTudeckas Qu3nKa sSBISETCS 00s3aTENbHON A U3yYEHUS TUCHUIUIMHON 10
nanHomy mnpodwmo. Ilpm wu3yuenmn kypca «TepmoaumHamMuka W CTaTHCTHYECKas (U3HKa»
UCIOJIb3YIOTCS 3HAHUS, NPUOOPETEHHbIE IPU M3YYEHUM BCeX 0€3 HCKIIOYEHHUS MpeAbLAYIINX
MaTeMaTHYeCKuX U (u3HUecKux KypcoB: «Maremaruyeckuit aHanusy, «JIuneitHas anrebpay,
«Auddepennmansapie ypaBHeHU Y, «TeopeTndeckas MexaHUuKay, «IEKTpoAUHAMUKay, «KBaHTOBas
MEXaHUKa.

JlaHHBI Kypc MNpeacTaBisieT coOOM TEOpPETHYECKYI0 OCHOBY JJIsi IMOCIEAYIOLIUX pa3/eioB Kypca
TeopeTudyeckor gu3uku: «PuU3MKa CIUIOMIHBIX cpeny, «Dusnueckas KuUHETHKa», «Du3nka
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI», «BBeleHHEe B KBaHTOBYIO TEOpHIO mouish», «KBaHTOBas Teopus
U3ITyYEHUS».

II1. TpeGoBaHus K pe3yJIbTaTaM O0CBOCHHS AMCUMILINHBI (MOAYJIA)
Ilepeyens MIaHHUpPYeMBIX PpPe3yJabTATOB O0y4YeHHs1 1O JHCHUILUIHHE, COOTHECEHHBIX C
HHAUKATOPAMM J10CTHKEHUS] KOMIIETeHIM I

Komnerennus OIIK-1: CnocoOeH npuMeHsATh 6a30Bble 3HAHUS B 001aCTH (PU3UKH U
paano(U3MKU U UCII0JIb30BaTh UX B MPO(ECCHOHAIBHON 1€ATENbHOCTH,
B TOM 4YHCIIE B chepe MeJarorndeckoit 1esTenbHOCTH

OIIK 1.1 [Ipumensier 6a30Bble 3HAHUS B 00J1aCTH PU3UKU U paguopU3UKU AJIs
pELIEeHNs HayYHO- UCCIIEIOBATENbCKUX 3a7a4

OIIK 1.2 [Tpumensier 6a3oBble 3HaHUS B 00J1aCTH (PU3UKH U paAUODU3UKU TS
peleHw s MPUKIIAIHBIX 3a7a4 MPo(ecCHOHANBHON NesITeTbHOCTH

OIIK 1.3 [Ipencrapmnsier ciaymaresisM B JOCTYIHOH JUIsl BOCHpUATHS Gopme
3HAaHUA B 00J1aCTH PU3UKU U paguoPU3UKH, B TOM YHCIIE NpU
BBINOJIHEHUH 3a]1a4 B cepe Mejaroruueckoil 1esTeabHOCTH

V. Conep:xkanue u CTPYKTYpPa AMCHUILINHBI (MOLYJI51)

OO0BeM TUCIUILUIMHEI COCTABIAET 4 3a4eTHRIX eqUHUIEBI, 144 yacoB, B TOM uucie 97 4acoB KOHTAKTHOM
paboThI.



3aHATHS POBOJATCS TOIHKO B OYHOU (hopMe 0OydeHUsl C MPUMEHEHUEM NUCTAHIIMOHHOTO KOHTPOJIS
caMOCTOATENbHON paboThl cTyaeHToB udepe3 DMOC dakynapTeTa. DIEKTPOHHOW M JUCTAHITMOHHOM
¢dopm 00yueHus HEe PeIyCMaTPUBACTCS.

Ha npaktrueckyro noarotroBky oTBoautcs 36 4.

@dopMa IPOMEKYTOUHON aTTECTALUU: IK3aMEH.

4.1. Coaepxanue JTUCUMIIIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAaM, ¢ YKa3aHUEM BH/I0B Y4eOHbIX
3aHATUH M OTBEJEHHOI0 HA HUX KOJMYECTBA AKaJeMUYeCKHX YaCOB

Ne Pazge C Bc s Bunbr yueOHoit paboThl, Dopmbl
/I b e er HUX BKITIOYAsi CAMOCTOSATEIILHYIO paboTy 00yUYarOIIMXCs , TEKyLIero
JUCIL M | O | TPaKT MPAaKTUYECKYIO TIOATOTOBKY U TPYJOEMKOCTh KOHTPOJIS
WIUIM | € | Ya | HWYecK (B Hacax) yCIIEeBaeMOCTH;
HBI/TE C | CO ast dopma
KonrakTHas paboTa mpermnoaBaTens ¢ Camocrositen
MBI | T B | moaro MIPOMEKYTOUHO
00yYaroIUMUCS bHas <
P TOBKA 1 aTTeCTaluu
pabota
oOyua Jlexkuun Cemunapckue = Koncynbranuu (no
FOITH /mpaKkTHYecKue cemecmpam)
Xest /mabopaTopHbIC
3aHATHUA
1 1-12 6 |144 36 36 36 1 21 [IpakTrdaeckoe
3a/aHue;
9K3aMEHAIHOH
HBIC 3a7a4l
HUroro: 144 36 36 36 1 21

4.2. Il;1an BHeayIMTOPHO# CaMOCTOAITEJIbHOH Pa60ThI 00y4aroIMXCcs N0 JUCHUILTIHHE

Cemectp Ha3Banue CamocrosTenbHas paboTa 00yJaroMHIXCs OueHouyHoe Y4e6Ho-
a3zierna, TeMbI CpPEenCTBO METOINYECKOE
pasiera, Bun Cpoxu TpynoeMkcTs pea A
obecrieueHne
CaMOCTOSITENbH | BBINOJIHEHUS (uac.)
. CaMOCTOSATEIbH
oli paboTEhI ~
0if paboTHI
6 Tema 1-12 3amauue B Iocne 21 JdemoHnctpanust | Mcrounuku u3
MPOICHHBIX TOTOBBIX OCHOBHOH H
BUJIE 3a7a4U . .
TEM PCIICHUN JOMOJIHUTEJIbHOU

JIUTEpaTypEI 10
TeMe MPaKTHYECKHX
3aHITHH;
O0pasoBartenbHbIe
pecypesl, 10-
CTyIHBIE IO JIOTHHY
¥ TIapOoJTIo,
MIPEeIOCTaBISIEMbIM
Hayunoit
o6ubnmmorexort UT'Y.

4.3. Conep:xaHue yueOHOro MaTepuasa
COIleD)KaHPIe pa3acJaoB U TeM JUCIUIIJINHbI

Pazoen 1, Tepmoounamuka

Tema 1. Havayia TepMOAMHAMUKHT

Pabora u Termora. | Hadano tepmomuHamuku. Il Havamo TEPMOAWHAMHKH NJIsi KBa3UCTATUUECKUX
mpoueccoB: ¢dopmynupoBku Tomcona, Kmaysuyca, Kapareomopu. OHTpomus u aOcomtoTHas
temreparypa. Il Hauano TepMoaMHAMUKHU TSI HECTaTUUECKUX (HEOOpaTUMBIX) TporeccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpaBeHCTBO TepMoanHaMukH. I11 Hadano TepmoanHamuky (3akoH HepHcTa).




Tema 2. TepMoguHAMHUYECKHE MOTEHIHAIbI

OcHOBHBIE TEPMOAMHAMHUYECKHE TTOTeHIHANb: aguadaTrnueckuii U(S,V,N), cBobogHast sHEpTHSs
F(T,V,N)=U--TS, satansnus H(S,P,N)=U+PV, norenuunan ['n66ca @(T,P,N)=F+PV, xumuueckuii
1(T, P) u 6oabmmoit morenruman J(T,V,u)=F--®= --PV. YpaBuenue I'n66ca-/Irorema. OO111€e yCI0BHS
YCTOMYMBOCTH TEPMOAMHAMUYECKOTO PABHOBECHS], TEpMOIMHAMuYeckue HepaBeHcTBa. [Ipuniun Jle-
[ITatense-bpayHa. Y ciioBUsS yCTOMYMBOCTH ISl OTHOPOIHBIX cucteM. [IpaBumo ¢a3 ['mb0ca. 3akon
JEHUCTBYIOLIMX Macc.

Tema 3. ®@a3oBble mepexoabl

VYcnoBust paBHOBecUsi Ui TeTeporeHHbIX cuctem. I[IpaBmio ¢a3z ['mG6ca. das3oBbie mepexonsl B
OJIHOKOMITOHEHTHBIX cucTeMax. YpaBHeHue Kranelipona-Knaysuyca. VYpaBHeHuss OpeHdecra-
Keezoma. TepmonnHamMuka JIHUAJIEKTPUKOB M MarHeTHUKoB. Da30Bbld mepexo] MeTaula Hu3
HOPMAaJIBHOTO B CBEPXIIPOBOJISILEE COCTOSIHUE.

Pa3zden 2, Cmamucmuueckan gpusuxa.

Tema 4. AHCaM0.1b B CTATHCTHYECKON MeXaHUKe

Knaccnyecknii cratuctudeckuii aHcamOub: (pa3oBoe MPOCTPAHCTBO M (YHKIMS paclpe/eeHusl.
KJIACCMYECKOro aHcamois, Tteopema JluyBwmins, ypaBHeHue JluyBwmis. OCHOBHOM mocTynaT
KJIACCUYECKON cTaTHCTU4ecKoi ¢u3uku B kaptuHe [amwmibroHa u JlmyBuns. HeoOpaTtumocTts u
Bo3BpaTHasi Teopema Ilyankape — Ilepmeno. KBaHTOBbI aHcamOib: CTaTUCTHYECKUN OMEpaTop
(Marpuna mioTHOCTH), ypaBHeHHe (GoH Helimana. OCHOBHOH MOCTY/NAaT KBAaHTOBOM CTATUCTHYSCKON
(bu3uKH.

Tema 5. Pacnpenenenusi 'm60ca

OYHKIMU pacnpeiesIeHUs] PABHOBECHBIX CTATUCTUYECKUX CUCTEM.

Muxpokanonu4ieckoe pacnpeneienue 'mooca

[Tpunnun (Tonmena) paBHBIX alPUOPHBIX BEPOSITHOCTEH Isi KBAHTOBOM HM30JUPOBAHHOM CHUCTEMBI.
Craructuueckuii BeCc W SHTponus cuctembl. KBasukiaccmueckoe MNpUOIMKEHHE W BBIYUCICHUE
TEPMOJUHAMHUYECKUX BEIWYHH. BeposTHOCTh U SHTponus (Kak Mepa HEOINpeNeICHHOCTH COCTOSHUS
cucTeMbl). Beruucienue TepMoInHaMUIECKUX BEJTMYUH.

Kanonnueckoe pacnpeneienue I'mdoca aisi 3aKkpbITOil cucTeMbl B TepMocTate KaHoHuyeckas
CTaTHCTHUYECKass cymMMma (MHTErpall) U €€ CBsI3b CO CBOOOJHOW JHEpruell CHUCTEeMbl. BhruuciieHue
TepMOJUHAMHYECKUX BenuuMH. JlaBinenwe kak "OTKIMK" cHUCTEMBbl Ha H3MEHEHHE oOObeMa.
KBa3zuknaccuueckoe npubimxeHue.

Boabmoi kaHOHNYeCKHI aHCaMOJIb 1JIsl OTKPBITOM CHCTEMBI B TEpMOCTaTe

CraTtucTuueckuii omeparop s CHCTEM C TEPEMEHHBIM YHUCJIOM 4YacTull. BslumnciieHue
TEPMOJUHAMHYECKUX BEIUYMH C TOMOIIbI0 OONBIIOr0 KAaHOHUYECKOTo pacmpeaeneHus [ubOca.
Teopema HepHcra.

Tema 6. UneaabHbIe CHCTEMBI MACCHBHBIX YACTHII

WneanbHble cucteMbl B OOJbIIMAaHOBCKOM mpubOnmxkeHud. KBaszukiiaccuueckoe NMpuOIMKEHUE AJIs
MOCTyHaTeNbHBIX CTETeHel CBOOO b Y paBHEHHS COCTOSTHUS OOJBIIMAHOBCKOTO Ta3a. Pacnpenenenue
MakcBema—DbonbliMaHa Kak oJlHOYacTU4YHOE pacupenenenue ['nboca. Teopema o cpennel sHeprum,
MIPUXOSIIEHCS HAa CTENEeHb CBOOOABI OOJIBIIMAHOBCKOW CHCTEMbl. BHyTpeHHUE CTereHU CBOOOBI.
XapakTepucTUUecKas TemIepaTypa, «3aMOpPOKEHHBbIe» CTeneHH cBoOoabl. Bkian BpamieHuidl u
KojeOaHuil Ha TpUMepe JIBYXaTOMHOW MOJIEKYJbl. TemmepaTypHasi 3aBUCUMOCTh TETNIOEMKOCTH ra3a
MHOT'0aTOMHBIX MoJieky. CTeneHb noHu3anuu rasza, popmyna Caxa. UneanpHble cucteMbl 0030HOB U
depmuonoB. IlpencraBnenue uymcen 3amonHeHus. Pacmpenenenust bosze-DiinmrTeitna u Depmu-
Hupaka. Pacnpenenenne MakcBermia-bonbliMaHa Kak MpeAeIbHbIA CIydald KBaHTOBOW CTaTHUCTHKH.
VYpaBHEHHUSI COCTOSIHUS MJEANbHOTO KBAaHTOBOIro rasa. [lapaMerp BBIpOXKIEHUS KBAaHTOBOM CHCTEMBI

& =(n/g)(h*/2zmkT )*? , KpuTepuil MPUMEHUMOCTH OOJIbIIMAHOBCKOTO Npubimxkenus. [TonpaBku
K JIaBJICHHUIO OOJIBIIMAHOBCKOTO Ta3a, 00yCIOBIEHHbIE KBAHTOBOM CTAaTHUCTUKOW. BhIposkIeHHBIH 603e-
ra3. Konnencanust boze-DitHmreitHa. XUMHUYECKUN MMOTEHIIAAT U TEIJIOEMKOCTh BBIPOKIEHHOTO 003€-
rasza BOJIM3M KPUTHYECKON TOUKH.



Tema 7. ®aykryannu TepMOIMHAMUYECKHX BeJIUYNH

DOKBUBAJICHTHOCTh PABHOBECHBIX aHcaMOuiel. DIyKTyalluu TePMOJIUHAMUYECKUX BEJTMYMH: YSHEPTHUH U
ycna yactull. DIyKTyaluu 4ucen 3amoiHeHus B ¢epmu- u 06o3e-cucremax. TepmoanHamuueckas
Teopus QIyKTyarui.

Tema 8. U3ayuenune adCOJIIOTHO YEPHOTO TeJia

3akon [lmanka 11 CHEKTpajbHOW IJIOTHOCTH M3JIY4E€HHUsS aOCOJIOTHO UYEpPHOro Teja. YpaBHEHUS
cocTosiHUSL OTOHHOTO ra3a. J[Ba KilaccuyecKkux mpezena 3akoHa [lnanka.

Tema 9. Teopusi TenJI0eMKOCTH TBEPAOI0 Teja

Pemerounast TEIIOEMKOCTh TBEPAOTO Tela.  AKYCTHYECKHE W OINTHYECKHE BETBU KOJICOaHUI
pemetku. @ononsl. Teopus DiiHmTeliHa 1 Teopus Jlebas TeroeMkocT TBepAoro Tena. Konmenus
KBa3W4acTULL.

Tema 10. CpoiicTBa BbIPOKIE€HHOI0 U HEBBIPOKIEHHOT0 (pepMH-Ta3a

®epmu-ra3 npu T=0K, ypoenr @epmu, Temneparypa Oepmu. J1eKTpoOHHAS TEINIOEMKOCTh METAINIOB

npu 1 <<Tg¢  DyekTpoHbI B UHCTOM HONYIIPOBOIHUKE.

Tema 11. Marnerusm

MaruuTHble CBOMCTBAa 3JIEKTPOHHOIO rasa: mnapamarsetus™m llaynum wm nuamarmerusm Jlanpay.
JlokanuzoBanubie cnuHbl. ®eppomarHeTusm U ""MojekyispHoe" moine Beiicca. ObmenHOE
B3auMmoieiictaue I'eiizendepra. JJomensl. Temneparypa Kropu.

Tema 12. HenaeanbHblii Ki1accH4ecKHii ra3

Kondurypauvonsnas cratucrudyeckas cymma. Teopema BHpUana B CTaTUCTHUYECKONH MeEXaHUKE.
[TpubnmXeHHbI  y4eT TapHOTO B3aUMOJCHCTBHS MOJEKYJI Ta3a. YpaBHEHHE COCTOSHUS
ciaboHeu1ealbHOTO ra3a. BupuanbHoe pa3noxeHue.

4.3.1. [lepeyeHb CEeMUHAPCKUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX padoT

Pasoen 1, Temur 1--3: (cm. http://www.pd.isu.ru/sost/teor _phi/korenb/TDSPh/seminar_t.pdf)

1) IlepBoe Hayamo TepMOAMHAMUKH (U1 peallbHOTO Mpoliecca), padoTa, TEIUIoTa, MOIUTPONUYECKUE

npoueccst. T, P, P, B pasmmunbix Mozemsix arMocdepsl. (24)

2) Bropoe Hauano (i BUPTYaIbHOTO 0OpATUMOIO MpoIecca H/Uik PAaBHOBECHOTO COCTOSIHUS) M €T0
CIIECTBUS. DHTPOMIUS U €€ BBIUYUCIICHUE, K.I1./1. TEIIOBBIX MallliH, MeToa sKoOuaHoB. (24)

3) HepaBhoBecuble mnporuecchl, [eii-JIroc. JIx.-Tomn. Tepmoaunamuueckue mnotenuuansl U, H.
Teopema HepHcra. (24)

4) Motenumanel ['enbmronsiia u I'n66ca. Usnyuenue. daszoBbie nepexonsl. [loBepxHOCTH pazaena.
(29)

5) Huanexrpuku. Marnetuku. CtepxHu. JIeHTbl. XUMHUECKUE peaKkIiK, pacTBOPHI. (24)

Pasoen 2, Temur 4—12: (cm. http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/prakt sp.pdf)

6) Pacnpenenenust BeposTHOCTEH. YcioBHas BeposTHOCTb. Pacnpenenenust Ilyaccona u I'aycca.
MowMmeHThI pacnpenenennid. Xapakrepuctuueckas GpyHkuus. (24)

7) MukpokaHoHuueckoe pacmnpenenenue. Da3oBblii 00beM: KIACCUYECKUN UAEaNbHBIA ra3u
octuiATOop. CTaTHUCTHYECKUH BEC HEPABHOBECHOTO COCTOSIHHSI CHCTEMBI CIHMHOB1/2, Kak
PaBHOBECHOI'O BO BHEIIIHEM MAarHUTHOM I10JI€ JUIsl aHCaMOJIsl IByXyPOBHEBOM CUCTEMBI. (24)

8) Kanonunueckoe pacmnpenenenue I'm66ca. Cratucruueckas cymma. Ocummiaropsl. JIByxypoBHeBast
CHUCTEMa C BBIPOXKJECHHEM. BeposTHOCTE MAKPOCKOCOCTOSIHUSL MI€AIBHOIO ra3a ¢ temmneparypoi T.
(29)

9) CucreMsl ¢ IEpeMEHHBIM YUCIIOM YacTull. bornbioe pacnpenenenue ['udoca. (24)

10) Pacmpenenenne MaxkcBemia B d-mepuu. CpeaHee 4YHMCIO CTOJIKHOBEHHWH, uiMHA mpobera.
Knaccuueckas ¢popmyna Puuapacona. (24)

11) Pacnipenenennst bonpimana. CructeMbl BO BHEIITHEM TToJIe. (24)

12) Pacnpenenenust bonbiimana. TeopeMsl 0 paBHOpacIpeielIeHu U Bupuaie. (24)


http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/seminar_t.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/prakt_sp.pdf

13) Pacnpenenenuss bonbimana. Kiaccuueckue M KBaHTOBBIE MArHUTHBIE MOMEHTHI B MarHUTHOM
none. @yukuuun JlamwxkeBeHa u bpwuiosHa. BocnpuuMyuBOCTH M TEIIOEMKOCTh. Kitaccmueckuit
npeaen. Ogqnomepnast mojiens M3unra. (24)

14) Tepmoaunamuka uneanbHbix @epmu- u bose- razos B d-mepum, g(p)zap', boze-xonaeHcamnms,
TeroeMkocTh Jebas, xummnorennuan @epmu-raza B d=2. Kpanrosas popmyina Puuapacona. (24)

15) Pacnpenenenust @epmu u3 npuHuuna Ilaynu u runoressl MojekylsspHOro xaoca. Mzmyuenue
yepHoro tena. Popmyna [nanka B cpene. (24)

16) PensTUBUCTCKUI BBIPOXKJIEHHBIM 3JEKTPOHHBIN TIa3, paBHOBECME HEHUTPOHHOW 3BE3JIbI.
@OayKkTyalud TEpMOJMHAMUYECKMX BEJIMYMH. OHTPONUS Kak (YHKLUUS YHCEN 3alOoJIHEHUS.
CoOcTBEHHBIE MMOIYTIPOBOAHUKH. (44)

17) Nonunzanus kak Tepmanu3zanusi. CTaTUCTUYECKUN BEC U SHTPOIIUS HEPABHOBECHBIX KBAHTOBBIX
razoB ¢ rpynmnamu GK>>1 (o4tn) BEIPOXKICHHBIX COCTOSIHUI ¢ 3Heprueil EK u ux HepaBHOBecHbIC U

PaBHOBCCHBIC YK CJia 3aIlI0JIHCHUS. Pa3HOCTE MarHUTHBIX BOCHpHI/IM‘II/IBOCTCfl Ipu (1)I/IKCI/IpOBaHHBIX H

u N. 3aBucuMOCTh XUMIOTeHIMaa 4 OT MarHUTHOTO T0JIA, TIOJTHAS HAMATHUYEHHOCTh U QYHKIHUS
JlamxeBeHa MaraeTuka B 00J1bIIMaHOBCKOM MPUOMIKEHNUH. (44).

4.3.2. Ilepevyenb TeM (BONPOCOB), BBIHOCUMbIX HA CAMOCTOSAITEJIbHOE H3yYeHHe CTY/IeHTAMH B
paMKax caMocTosATeIbHOM padotsl (CPC)

No Paznen Bun 3ananue Pexomennyemass | KomuuecTBo yacoB
HeI. CaMOCTOSATEIbHOI JauTEepaTypa
paboTHI
Tepmonunamuka | BueaynutopHoe Howm. 3an. u OcHoOBHas u
Temsl 1-3 pelieHue 3a1a4 JOMOJHUTEIbHASA

Saganmue 1

http://www.pd.i
su.ru/sost/teor

phi/korenb/TDS
Ph/job_1.pdf
Craructuueckas | BueaynutopHoe Howm. 3an. u OcHoOBHas u
¢dusnka peleHue 3a1a4 JOTIOJTHUTEIIbHAS
Tembr 4--12

11

3aganmue 2

su.ru/sost/teor
phi/korenb/TDS
Ph/job_2.pdf

10

4.4. MeToan4yecKue YKa3aHUs M0 OPraHU3alUU CAMOCTOSITE/ILHOI PadoThI CTY/IEeHTOB

Pa3zoen 1, Temwr 1--3: CBOEBpEMEHHOE pEIlICHUE TOMAIIIHUX 33JaHUN yKa3aHHBIX B TU1aHax. Pazoden 2,
Temwvr 4—12: CBOEBpEMEHHOE pelIeHHE JOMAITHUX 33JaHUl YKa3aHHBIX B T1aHax. CBOEBpeMEHHOE
BBIMIOJIHEHHUE U C/1aya JIBYX CEMECTPOBBIX 3a/IaHUM.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IPOeKTOB) (IIPH HAJIMYUH)
KypcoBeie HE TpeaycMOTpEHBI.


http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_1.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_1.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_1.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_1.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_2.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_2.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_2.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_2.pdf

V. YueOHO-MeTOAMYecKOe U MH(OPMALIMOHHOE O0ecTieyeHue TUCIHHMILINHBI (MOXYJIs)

a) CIIHCOK JINTEePaTypbl
OcHoBHas InTEpaTypa

1. AHceabm, Anapeii HBanoBu4. OCHOBBI CTaTUCTHYECKON (HU3UKH W TEPMOJMHAMHKHU
[DnexTpoHHEIH pecypc] : yueb. mocodue / A. . ArcensM. - Mocksa : Jlans, 1973, 2007. - 423, [3] c. :
nun. - (YueOHMKH a7 BY30B : crenuainbHas jguteparypa) (Kmaccuueckas ydeOHas nmteparypa 1o
¢usuke) (Jlyumme kmaccuueckue ydaeOHukH). - Pexxum pocrynma: 9BC "UsnarenncrBo "Jlans'. -
Heorpanuu. gocrym.

2. Kotkun, I'ned JleonnaoBud. Jlexuu o craTuctTuueckoi gusuke. yued. mocodue / I'.JL.
Korkun. - Mocksa — Mxesck, : R&C Dynamics, 2006. 190 c. (20 sx3)

3. Kopenount, Cepreii IvManymniaoBnd. Koncrekr aekiuii mo craructudeckon gusuke [Teker] :
yue6. mocodbue / C. D. Kopenbaut, C. M. Cunerosckuii ; ®en. areHTCTBO Mo 0Opa3oBaHuio; MpKyT.
roc. yH-T. - Upkyrck : Uzn-Bo UT'Y, 2005. - 180 c. ; 28 cMm. - bubmuorp.: ¢. 178-180. (100 3x3)

4. Kopen6uur, Cepreii IvmanymioBu4d. KOHCIIEKT JEKIMH 110 CTaTUCTHYECKOH (U3UKE
[Dnexrponnsiii pecypc] : yued. mocodue / C. D. Kopenbdaur, C. 1. CuHeroBckuii. — 2-¢ u3m. --
Wpkyrckuii roc. yH-T, Hayd. 6-ka. - DnekTtpoH. TekcTroBble maH. - Upkyrck : UT'Y, 2015. Pexum
nocryna: U3 "bubauorex". - Heorpanuu. gocryn. (2005 cd-rom)

5. Kopenouur, Cepreii IvManymnaoBud. KoHCIIEKT JIeKIUi 110 TepMOJUHAMHUKE © YueO. mocobue
/ C. D. Kopenoaur ; Upkyrckuii roc. yH-T. - Upkyrck : Uzn-Bo UT'Y, 2007. - 67 c. ; 30 cm. -
bubmuorp.: c. 66-67. (100 sk3)

6. Kopen6sut, Cepreii IMmanyunia10Bu4. KOHCIEKT JIEKIHI 110 TEPMOJUHAMUKE [ DIEKTPOHHBIN
pecypc] : yueb. mocobue / C. 3. Kopenbnur. - 9BK. - Upkyrck U3a-so: UT'Y, 2007.-. 67 c- Pexum
npocryna: U3 "bub6auorex". - Heorpanuu. nocrym.

7 . Kopenoaut, Cepreii IMvManyuioBu4d. JIBeHaaaTh 3a/1a4 1o SKojorudeckon gusuke [Tekcr] :
3agaunuk / C. O. Kopenbsur ; UpkyTckwuii roc. yH-T, @u3. dak. - Upkyrck : U3a-so UI'Y, 2013. - 56
c.;24 cm. (50 9k3)

8. Kopenoanr, Cepreii IvmManywioBuY. J[BeHanuarh 3agady 1O DSKOJOTHYECKON (HU3HKE
[Dnexrponnsiii pecypc]: 3amaunuk / C. 3. Kopenbmut. - DBK. - Upkyrck : Uzn-so UT'Y, 2013. -
Pexxum pocryna: U3 "budauorex". - Heorpanny. nocryi.

JlonosiHUTeILHAS JIUTEpPaTypa
1. Pymep, 10.B. TepmoauHaMuka,cTaTucTHUECKast (PU3UKa U KUHETUKa : Yueb.mocobue s
cryn.us.cuern.By3oB / F0.b. Pymep, M.C. PriBkun. — 3-¢ u3z.,crep.. — HoBocuOupck : M31-Bo
HI'Y,Cu6. yaus. uza-so, 1977, 2001. (55 sk3)
2. bazapos, M. Il. Tepmomunamuka [Tekcr] : [YueO.mas yH-TOB mo cmell."®usuka"] /
W.IT. Ba3zapos. - 4-¢ u3n.,nepepad.u pom. - M. : Beicmr. mik., 1983, 1991. (7 3k3)
3. banecky, Paxy. PaBHOBecHast 1 HepaBHOBECHAsl CTaTHUCTHYECKash MeXaHuWka : B 2 T. / P.
banecky ; Ilep. ¢ anrn. mox pen. . H. 3ybapesa. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
wi.. — [ep. u3n.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 ok3)
4. 3agayu nmo TepMoaAMHAMHUKe U cTtaTucTHYeckoil ¢usuke : Ilep.c anrm. / Ilox pen.Il.
Jlanncoepra. — M. : Mup, 1974. — 640 c. (5 2k3)
5. Jlanaay, JI. JI. Teopernueckast ¢usuka : yae0. mocodue s cTya. ¢pus. cren. yH-ToB: B
10T. / JL A.Jlannay, E.M. Jludumn. - 5-e u3g.,crep. - M. : @usmariur. T.S : Cratuctuueckas
¢usmka.U.1. - 5-e uznm.,crep. -, 1976, 2001. - 616 c. (49 3x3)
6. KsacuukoB, M. A. Tepmoaunammka u cratucrudyeckas ¢usuka. T. 2: Teopus
paBHOBECHBIX. cucTeM: Yueb. mocodue / M. A. KsacuukoB. — M. : Uzn-so MIY,
1991,2003,2010. — 793 c. : a-wmi. (18 3k3)
7. JleontoBuuy, M. A. BBenenne B TepMmoaumHamMuky. CTtaTUcTHYecKas (Quinka : ydeoO.
nocobue 1i1s ctyn. ¢pus. cnen. By3oB / M. A. JleontoBuu. — M. : Hayka, 1983. (3 3k3)



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Коренблит%2C%20Сергей%20Эммануилович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Коренблит%2C%20Сергей%20Эммануилович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Коренблит%2C%20Сергей%20Эммануилович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Коренблит%2C%20Сергей%20Эммануилович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Базаров%2C%20Иван%20Павлович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Ландау%2C%20Лев%20Давидович

8. bazapos, U. I1. Tepmonunamuka U cTaTUcTHUYeCKas Qu3uka : y4ed. mocodbue ans CTy..
BY30B, 00y4. 1o Hamp. u crient. "®usuka" / U. I1. bazapos, 3. B. I'eBopksn, I1. H. Hukomnaes.
2-e m3a.. — M. : U3a-Bo MI'Y, 1986 (10 7k3)

0) mepuoguYecKue U3IaAHUS
- HCT.

B) CIIMCOK aBTOPCKMX METOAUYECKUX Pa3padoToK
- No3,4,5,6,7,8 U3 criicka JuTepaTypsl

r) 0a3bl JTaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI
OcHoBHbIE MaTepHalIbl 110 KypCy IOCTYIHBI HAa IEPCOHAILHOM CTpaHUIe

http://www.pd.isu.ru/sost/teor phi/korenb/korenb.html , 8 yactocTH:
http://www.pd.isu.ru/sost/teor _phi/korenb/TDSPh/trd.pdf
http://www.pd.isu.ru/sost/teor _phi/korenb/TDSPh/tdsph.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/ah.pdf

http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/seminar t.pdf

http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/prakt sp.pdf

http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/job 1.pdf

http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/job 2.pdf

http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/vopros02.htm

Jluteparypa nocrymnna Taoke Ha http:/library.isu.ru/ - Hayunas 6ubnmmnorexa UT'Y
O6pazoBareibHbIE PECYPCHI, TOCTYITHBIE 0 JIOTHHY M IapOJII0, IpeIocTaBisieMbiM Hayunoii
oubnuotexon UI'Y:
e https://isu.bibliotech.ru/ - D43 «bubnuoTex»;
e http://e.lanbook.com - DBC «M3natenscTBO «JlaHby;

e http://rucont.ru - OBC «PykoHT» - MeXOTpaciieBasi Hay4Hasi OMOIHOTEKA,

VI. MarepuajbHO-TEXHMYECKOe o0ecnedyeHre JUCIUIIMHBI

AynuTtopus MEHHUMYM ¢ AByMs gockamu U Men. Joctyn k pecypcam UI'Y u3 cetn MuaTepner. Ha
JIEKLUAX MOT'YT UCIIOJIb30BaThC MYJIbTUMEIUNHBIE CPEACTBA: IPOEKTOP, IEPEHOCHON JKPaH,

HOYTOYK.
VII. O6pa3oBarebHbIC TEXHOJIOTHH

Jlexmusi, mpakTHYECKUE 3aHATHS, WHAWBUIyaJbHAs padoTa MpH clade JOMAalTHUX U CEMECTPOBBIX
3aJaHuH.

VI11. OueHounble MaTepHaJibl 1JIsl TEKYLEr0 KOHTPOJISI M MPOMEKYTOYHOI aTTecTauuu
@DOoH/1 OLIEHOYHBIX CPEJICTB MPEJICTABIEH B IPUIOKECHUH.

@DopMBbI TEKYILIETO KOHTPOJIS: KOHTPOJIbHAs paboTa 0 TEPMOJUHAMUKE; IPUEM JBYX CEMECTPOBBIX
3ananuii. Dopma NpPOMEXyTOYHOIO KOHTPOJISA — DK3aMEH.


http://www.pd.isu.ru/sost/teor_phi/korenb/korenb.html
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/trd.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/tdsph.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/ah.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/seminar_t.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/prakt_sp.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_1.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/job_2.pdf
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/vopros02.htm

8.1. BapuaHThI KOHTPOJIBHBIX BOIIPOCOB MO TEPMOJAMHAMHUKE:

(1) HaliTn MarHuTHYIO BOCIPHUMYHBOCTh X «(T) marrernxa ¢ M =2,(T)H po Bremmem mone H :
eciu ero ternoemkocts Cy He 3aBucut ot Hamarnudennoctd M .

(2) Haiitu TemioeMKOCTH Ipoliecca ¢(P,T)=const

(3) Haiitu TepMUYECKOE yPaBHEHHME COCTOSHMS CPEMBL, I CokuMaeMocTh Ky | u TepMuueckoro

ko3 uimenTa nasnenus Ay KOTOpOi: VK; =1/ a)(T), Pp, = B(V).

8.2. 3amaum W3 eXCHENEIbHBIX [IOMAIIHUX 3aJlaHUM, YKa3aHHBIX B IUTAHAX CEMUHAPOB, M JBYX
CEMECTPOBBIX 3aJaHHIA.

8.3. [IpuMepHBIii CIHCOK BOIIPOCOB K 9K3aMEHY

HauvaJia TepmoguHaMUKH

Pabora u Temmora. I Hayamo tepmomaumHamMuku. Il Hayamo TepMOAMHAMHUKHU Ui KBA3UCTATUYECKHUX
npoueccoB: ¢opmynupoBku Tomcona, Kmaysuyca, Kapareomopu. OuHTponuss u abcontoTHas
teMneparypa. Il Hauano TepMOAMHAMUKY JUIsl HECTaTUYECKUX (HEOOpaTUMBIX) mpoueccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HepaBeHCTBO TepMoanHaMuki. [II Hauano TepmoanHamuky (3akoH HepHcTa).
TepmoauHAMUYECKHE MOTEHIHAJIBI

OcHoBHbBIE TepMOAMHAMHYECKHUE TMOTeHIuanel: anuadbaruueckuid U(S,V,N), cBoOonmnas sHeprus
F(T,V,N)=U-TS, suaransmus H(S,P,N)=U+PV, noreuunuan I'n66ca O(T,P,N)=F+PV, xumuueckuii
w(T, P) u 6onbioit noreniman J(T,V,u)=F-®= -PV. Ypasuenue ['n60ca-/lorema. OO1He yCiaoBus
YCTOMYMBOCTH TEPMOAMHAMHUYECKOIO PABHOBECHUS, TEPMOAMHAMUYECKUE HepaBeHcTBa. [Ipunuun Jle-
[laTtenbe-bpayHa. YcinoBust ycTOHYUBOCTH 1711 OJJHOPOJIHBIX CUCTEM, 3aKOH JACHCTBYIOIINX Macc.
da3oBble Nepexoabl

YcnoBus paBHOBecusi [isl rereporeHHbIX cucteMm. llpaBuno a3 ['mG6ca. dazoBbie mepexonabl B
OJTHOKOMITIOHEHTHBIX ~CHUCTeMax. YpaBHenume Kiamelipona-Knay3uyca. VYpaBHenuss OpeHdecta-
Keesoma. Tepmomumnamuka OUAIEKTPUKOB M MarHeTukoB. @Da30BBIA MEpexo]l MeTauia U3
HOPMaJIbHOT'O B CBEPXIIPOBO/IAIIIEE COCTOSHUE.

AHCamM0J/1b B CTATHCTHYECKON MeXaHUKe

Cratuctuueckuil ancam6ib, (ha30BO€ NPOCTPAHCTBO M (PyHKUMS pacnpesneneHus. Knaccuueckuit
aHcamOib, Teopema JluyBwmis, ypaBHeHue JlumyBuiuis. KBaHTOBBIM aHcaMOllb, CTaTUCTUYECKUI
oreparop, Marpuia IJIOTHOCTH, ypaBHeHue (on Heiimana. OCHOBHOM MOCTYNAT CTaTHCTHYECKOM
¢bu3uKu.

Pacnpenesenusi ['m60ca.

PaBHoBecHbIe cTaTucTHUeckue cuctembl. [Ipunmun (TomMeHa) paBHBIX allpHOPHBIX BEPOSTHOCTEH AJIs
M30JIMPOBAaHHON cucTeMbl. MuUKpoKkaHOHMUYECKoe pactpeneneHue ['n6oca. Craructuyeckuil Bec U
SHTpoNUs cucTeMbl. KBazukiaccuueckoe MpUOIMKEHHE TSI MUKPOKAaHOHMYECKOTO paclpeeieHus 1
BBIUHCJICHHE TEPMOAMHAMMYECKHUX BEJIMYMH. DHTPONUS KaKk Mepa HEONpPEIEJICHHOCTH COCTOSHUS
cuctrembl. Kanonuyeckoe pacnpeneneHue [ub0ca 17 3aKpeITOM CHUCTEMBI B TepMOCTarte.
Kanonnueckasi crarucruueckass cymMma (MHTErpajl) U €€ CBSI3b CO CBOOOJHOM SHEPIrHeil CHCTEMBI.
JlaBnenue kak "OTKIMK" cUCTEMBI Ha U3MEeHeHne o0bemMa. OTKphITas crucTeMa B TepMocTaTe. bonbImoin
KaHOHWYECKH aHcaMOisib. CTaTUCTUYECKHM OmepaTop AJi CUCTEM C MEPEMEHHBIM UYHCIOM YacTHIL.
Brruncnenne TepMoIMHAMUYECKUX BEIMYUH C TIOMOIIBIO OOJBIIOr0 KAHOHUYECKOTO pacrpeseNieHus
['m66ca. Teopema Hephcra.

NneanbHble ccTeMbl MACCMBHBIX YaCTHIL

WneanbHble cucTeMbl B OOJBIIMAHOBCKOM MpuOimxeHuu. KBaszukimaccuyeckoe NpUONIMKEHUE IS
MOCTYIATEIbHBIX CTeNeHel CBOOOIbI. Y paBHEHHS COCTOSIHUS O0IBIIMAaHOBCKOTO Ta3a. Pacipenenenue
MakcBemna-  bombliMana — kak  oJHOuYacTMYHOe — pacmpeneneHue  ['m606ca.  Teopema o
paBHOpacIpeleNeHu M CpeJHed OSHEepruM, MPUXOJIIEHCcsS Ha OJHY CTENeHb CBOOOIBI
00JIBIIMAaHOBCKOW cHUCTEMBl. BHyTpeHHHE CTemnmeHH cBOOOJbl. XapakTepucTHdeckas TemIepaTypa,
"3aMoporkeHHbIe" cTemneHn cBoOOonbl. Bxiian BpamieHuit M KoieOGaHMH Ha NpuMepe ABYXaTOMHOM
MoJieKynbl. TemmepaTypHasi 3aBUCHUMOCTh TEIUIOEMKOCTH Ta3a MHOTOATOMHBIX MoJeKys. CrerneHb



MOHM3aLuMH Ta3a, popmyna Caxa. MneanbHble cucTeMbl 6030HOB U (hepMUOHOB. [IpencraBienue yucen
3anonHenusd. Pacnpenenenus bo3e-Oiinmreitna u @epmu-/Aupaka. Pactipenenenne Makcsesa-

BonpiiMana kak mpenenbHbIM ciaydyail KBAaHTOBOM CTAaTUCTUKH. ODKBUBATHEHTHOCTh PAaBHOBECHBIX
ancamOneil. @nykryauuu »sHepruu. @OIyKTyallud TMOJIHOrO YMciaa dYacuil. ba3zoBas Qopmyna
BBIYUCIICHUS (PITyKTalMii OCHOBHBIX TEPMOJMHAMUYECKUX BeTMUNH. DITyKTyalluy Yncell 3al0JHEHUS B
bepmu- u 0o03e- cucreMax. YpaBHEHUS COCTOSIHMSI HJEaNbHOTO KBAHTOBOro rasza. [lapamerp

BBIPOXKJICHUSI KBAaHTOBOM CHCTEMBbI §=(n/g)(h* /| 22mkT )"? | KpUTEpPUH NPUMEHUMOCTH
OosbLIMaHOBCKOTO MpuommkeHus. [lonpaBku K AaBiaeHHIO OOJIBIIMAHOBCKOIO ra3a, 0OyCIIOBICHHbIE
KBaHTOBON cCTaTUCTUKOM. BbIpoxaeHHbil 0o3e-ra3. Kongencauust bose-OiiHmuiteiiHa. DHeprus,
TEIUIOEMKOCTb, JIaBJICHUE BBIPOXKAEHHOrO 0o03e-ra3za HMKE KpUTHYECKOM Temreparypsl. IloBeneHue
XMMHAYECKOT0 MOTEHIIMANa BOIU3U KPUTUIECKOI TeMIepaTypbl

HN3ayyeHune a0GCOJIOTHO YEPHOIO Tejia

3akon Ilmanka i CHEKTPalbHOM IJIOTHOCTH M3JIy4eHHsI aOCOIIOTHO YEPHOTO Teja. YpaBHEHUS
COCTOsIHUS (POTOHHOTO ra3a. J[Ba Kjlaccuyeckux mpezena 3akoHa [lnanka.

Teopusi Tenji0eMKOCTH TBEPAOIo TeJIa

Pemierounast Teri0eMKOCTb TBEPAOrO Tena. AKyCTUYECKHE U ONITUYECKHUE BETBU KOJIEOaHUN PEIETKH.
®ononsl. Teopust DitHiuTeiiHa 1 Teopus Jlebast TEII0EMKOCTH TBEPAOIO Tea.

CaoiicTBa BHIPOkKIEHHOT0 epMu-raza

@®epmu-raz npu T=0 K, ypoBenr ®epmu, temneparypa @epmu. JlaBiaeHne BBIPOXKAECHHOTO (epMu-

rasa. DIEKTPOHHAs TEMIIOEMKOCTh MeTamioB mpu 1 <<Tg .

Marnerusm

MarsuTHble CBOMCTBAa JJIEKTPOHHOro Trasa: mnapamarHerusm Ilaynum um auamarserusm Jlannay.
JlokanuzoBanuble crnuHbl. ®deppomarnetusm u  "MonekymspHoe" mone Beiica. OO6meHHOE
B3aumoJeiicraue ['eiizendepra. JloMeHBI.

CinaldoHenaeaJbHbIH KJIACCHYECKHI ra3

VYyer B3aumozeiicTBus Mosekya. Bupuan. VYpaBHeHHE COCTOSHUS ClIa0OHEUEAIbHOTO ras3a.
BupuansHoe paznoxeHue.

8.4. Ilpumep sx3amenayuonno2o bunema:

1. II Hayamo TepMOIUHAMUKM JJIi HECTAaTMUYECKHX (HEOOpaTUMBIX) MpoleccoB. Bpems penakcanuu.
OcCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOJINHAMUKH.

2. ®epmu--ra3z npu 1=0 K, sueprus ®@epmu, temmneparypa ®epmu. BHyTpeHHsIsI SHEPTUs U JaBICHUE
aOCOJIIOTHO BBIPOXKIEHHOTO (hepMuU--Trasa.

3. Jlnsd M3BECTHOIO TEPMUYECKOI'O YPAaBHEHMsI COCTOSHUS HAEAIBHOTO BBIPOXKJIEHHOro 003e - rasa
(T<TB) HaiiTi ero SHTPONUIO S 1 TermI0eMKOCTh CV, Kak QyHKIIUHN TemIrepaTypbl T 1 o0bema V.

Ilpumep mecmogwvix 3a0anuii 011 NPOBEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX ¢bliie N.3:

1 |Termoemkoct Cp 1 Cv COOTHOCSTCS TakK, 4TO BCETAa 1) Cp<Cv
2) Cp>Cyv
3)Cpr=Cv
2 |Ilpu 3amaHHBIX TpeaenbHbIX Temneparypax Hanbonwimmii KITJ] umeer | 1) Kapuo
TEPMOJIMHAMUYECKUHN LUK 2) Otto
3) duzens
3 | BO3MOXHOCTB CKOJIb YTOJTHO OOJIBIIIOTO YUCIIa YACTHIL B OJTHOM 1) MakcBemna-boneiimana
COCTOSIHUH JIOIYCKAeTCs pacIpe/ie]ICHHEeM 2) bo3e-DiiHmTeliHA
3) ®epmu-/lupaka
4 | CoriacHo TeopeMe 0 PaBHOPACIIPEACIICHHH YHEPTHUHU TI0 CTETICHSIM 1) mocrymarensHyro
cBOOO/IBI, cpenHsis dHeprus KT mpuxoauTcs Ha CTereHb CBOOOIbI 2) BpalaTenbHYyIO
3) xonebaTeNbHYIO




PazpaboTunkm:

P npodeccop kadeapsl TeOpeTHIecKoil PU3NKN C.3. Kopenbnur

[Iporpamma coctasieHa B coorBeTcTBuH ¢ TpeboBanusmu OI'OC BO mo HanpaBiieHHIO TOATOTOBKH
03.03.02 ®duzuka.

IIporpamma paccMoTpeHa Ha 3acelaHuu kadeapsl TEOPETUUECKON HUBUKU

«03» mapra 2022 1.

ITporokon Ne6 H.o. 3aB. kadeapoii % C.B. JloBuos

Hacrosimas mnporpamMa He MokeT OBbITH BOCIPOM3BeJdeHAa HHM B Kakoil ¢opme 0e3

NpeaABapUTEJIbHOI0 NMCbMEHHOI'0 paspelicHUus Raq)enpbl-pmpaﬁowlmca nporpaMmmal.



