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I. Heau u 3a1a4M TMCUMILTAHBI (MOLYJIA)

Lenbto aucuuruinebl « TepMoauHamMuKa U cTaTUcTUYecKass (U3MKa» SBISETCS YCBOSGHHE OCHOBHBIX
U U METOJOB PaBHOBECHON TEPMOJMHAMUKH U TEOPUHM PAaBHOBECHBIX KBAHTOBBIX U KJIACCHUYECKUX
cTaTHcTUYecKuX aHcambineidl ['mb6ca um mnpuoOpeTeHHe HABBIKOB UX MPUMEHEHHUS K KOHKPETHBIM
(¢u3MUeCKUM CUCTEeMaM IpH HHU3KUX M BBICOKMX TeMIIEpaTypax, a TakKe YCBOEHHE OCHOBHBIX
¢u3nyecKuX TMpeACTaBIEHUN U MaTeMaTUYeCKUX WJIeH, JIekKallUuX B OCHOBE JSTHUX METOJIOB;
npuoOpeTeHre HAaBBIKOB MX MPUMEHEHHMsS K OMHMCAHUI0 KOHKPETHBIX (PM3WYECKHX IPOLIECCOB U K
BBIUHCJICHHUIO KCIIEPUMEHTAIbHO HAOII0JaeMbIX XapaKTEPUCTHK PABHOBECHBIX CUCTEM.

JlaHHBII Kypc NIpU3BaH peuiaTh CIEAYIOUINE 3a1a4u:

-- pa3BUTHE TPEACTABICHUN O TpexX BaxHEHmmMX aHcamOmax [mbb6ca: MUKPOKaHOHUYECKOM,
KaHOHUYECKOM M OOJBIIOM KAaHOHMYECKOM, 00 SKBHMBAJCHTHOCTH pa3IMYHBIX PaBHOBECHBIX
aHcambOJell, O CBSI3M MEXKIy OHTPONHMEW M BEPOATHOCTHIO M O TEPMOAMHAMMYECKON TEOpUU
baykTyarnmii;

-- OBJAJICHWE NpHEMaMU TMPEAETbHOr0 IMepexoja OT KBAaHTOBBIX CTATUCTHYECKHX aHcamOnel K
KJaccudeckomy (OOJBIIMAHOBCKOE MPUOJIMIKEHUE) U CBS3aHHBIX C HUMH Pa3JIM4Mi B crlocobax yudera
KBaHTOBOMEXaHUYECKOW TOKIECTBEHHOCTH YaCTHII;

--- (hopMupoBaHMEe yMEHUH M HAaBBIKOB CaMOCTOSITEJIBHOIO pacueTa PaBHOBECHBIX MPOIIECCOB U
XapaKTePUCTHK PAaBHOBECHBIX CHCTEM.

I1. MecTto aucuuniaunsl (Moay.si) B crpykrype OIIOIIL

TepMmoanHaMuKa U cTaTucTudeckas Gpu3uka sSBISETCS 00s3aTeNIbHOM ISl M3YYeHHs JUCIUILIMHON 1O
nanHoMmy npodwmmo. Ilpm wu3yuenmn kypca «TepmMoauHaMuka W CTaTUCTHYECKas (U3HKa»
UCTIONIB3YIOTCSL 3HAHUS, MPHUOOpPETEHHBbIE MPH HU3YyYEeHHUH BceX 0e3 HCKIIOYeHHS NpeAbLIyInX
MaTeMaTHYecKuXx M (GU3NYECKuX KypcoB: «Maremarndyeckuil aHanus», «JluneitHas anreOpay,
«Iuddepennmanbupie  ypaBHeHus», «TeopeTnueckass MexaHHKa», «JIMHelHbIE W HETUHEWHBIE
ypaBHeHUs QU3UKI», « ITEKTPOIUHAMHKAY, « KBaHTOBasT TEOpHSD.

JlaHHBI Kypc MpeacTaBisieT co00il TEOpeTHUeCKyI0 OCHOBY sl MOCIEAYIOUIMX Ppa3lesioB Kypca
TeopeTuuecko (pusmku: «@Pu3uKa CIJIOIIHBIX cpen», «Pusznyeckas KUHETHKa», «Dusnka
KOHJICHCUPOBAHHOI'O COCTOSIHUS», «BBeleHME B KBAaHTOBYIO TEOpUI0 Nois», «KBaHTOBas Teopus
U3ITyYEHUS»

I1I. TpeGoBanus K pe3yJbTaTaM O0CBOCHHUS JMCIHUIIIMHBI (MOLYJIS)

Ilepeyenb MuIaHUpPYeMBIX PpPe3yJabTATOB OO0Oy4YeHHsI 1O [IHCIHHUILIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKEHUS] KOMIIETEeHIIUI

Komnerenuust OIIK-1: CnocobeH mpuMeHsTh 0a30Bble 3HAHUS B 00J1aCTH (PU3UKU U
panno(U3MKN U UCTIONB30BaTh UX B MPO(HECCHOHAIBHON AEATENbHOCTH,
B TOM 4Hclie B cepe Mneaarorndyeckom nesiTeIbHOCTH

VHuKaTope! KOMICTEHIMH | P JTK o 1.1

[Ipumenser (Qu3nko-MareMaTHueckuii ammapaT B cdepe cBoeit
po(heCCUOHATLHOM NeATSIEHOCTH MPUHIIUIIBI

Pe3ynbTaTsl 00yueHns 3naem: OCHOBHbIE YPABGHEHUS U MEMOObL PABHOBECHOU MEPMOOUHAMUKU,
OCHOBHbLE 3AKOHbL PABHOBECHOU MEePMOOUHAMUKU U MEOPUU PABHOBECHBIX
KBAHMOBBIX U KAACCUYeCKUXx cmamucmuyeckux ancamonen I'uboca.

Vmeem: IPUMEHSTH 3TU METOJBI JUTsI PEIICHUS 3a/1a4 U3 Pa3IUYHBIX Pa3/eiOB
PaBHOBECHOM TEPMOJMHAMUKH U CTATHCTHUECKON (U3UKH, TPUMEHSTh
METOJIbI PABHOBECHOW TEPMOIMHAMUKH ISl PEIICHUS KOHKPETHBIX 3a/1a4,
UCTIOJIB3YsI aJICKBATHBIC MATEMATUICCKUE MOJICIIH U TIPUOTNIKCHUS.

Bradeem: HaBBIKAMH BBIYMCIICHUS OCHOBHBIX TEPMOAMHAMUYECKIX
XapaKTePUCTUK, HABBIKAMH BBIYHCICHHS OCHOBHBIX TEPMOIUHAMUYECKUX
YpaBHEHUI COCTOSHUS PABHOBECHBIX CTATHCTUYECKUX CHCTEM.




IV. Coaepxkanue M CTPYKTYpa IHCHUILINHBI (MOYJIsI)

O0BeM TUCIHUILUIMHEL COCTABIIACT S5 3aueTHRIX equHuI], 180 yacoB, B ToM uucie 137 4acoB KOHTAKTHOM
paboTHI.

3aHATHS TPOBOATCS TOJBKO B OYHON (opMe 0OydeHUS C MPUMEHEHHEM TUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSITEIbHONW paboThl cTyneHTOB udepe3 DMOC dakynapTeTa. DJIEKTPOHHONW M IUCTaHITMOHHOM
dbopM oOydeHUs HE TIPETyCMaTPUBACTCS.

Ha npaktuyeckyto HoAroToBKY OTBOAUTCS 54 daca.

dopma NpOMEKYTOYHON aTTECTALUN: SK3aMEH.

4.1. Conep:xaHue JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMAaM, ¢ YKa3aHHeM BHI0B y4eOHbIX
3aHAITHI M OTBEJICHHOI0 HA HUX KOJINYeCTBa aKaJleMUYeCKHX YacoB

Ne |Pasme| C| Bc s Bunbt yueGHOI paboTHhI, Dopmbl
n/m 1 e | er | HHUX BKJIIOYasi CAMOCTOSTENIbHYIO paboTy 00ydJaromuxcs , TEKYIIETO
JUCLl | M | O |MIpakT MPaKTHYECKYIO MOJATOTOBKY U TPYAOEMKOCTh KOHTPOJIS
UIUIM | € | 4Ya |H4ecK (B yacax) YCIIEBAEMOCTH;
HBI/TE| C | CO ast dopma
KoHnTakTHas paboTa mpernonaBaTeis ¢ CamocTositen
MBI | T B | IOArO MIPOMEKYTOYHO
00yYarOLIUMHUCS bHas .
p TOBKa it aTTecTanuu
pabora
o0yga Jlexuun Cemunapckue | Koncynprammu (no
10N /TIpaKkTHYeCcKue cemecmpam)
Xcst /maboparopHsle
3aHATHUA
1 1-12 |6 |180 |54 54 54 1 17 IIpakTnueckoe
3aJlaHue;
9K3aMEHAIMOH
HBIE 3a/1auH
HUroro: 180 |54 54 54 1 17

4.2. Il;1an BHEAyIUTOPHOI CaMOCTOSITEIbHOM PadoThl 00y4aOIIUXCS MO0 TUCHHUIINHE

Cemectp HazBanue CamocrosTensHas paboTa 00ydaromuxcst OrneHouHoe Yu4ebHo-
azzena, TEMBI CpPeICTBO METOIAMYECKOE
pasaena, Bun Cpoku TpynoeMkcTsb pe A
obecrieueHne
CaMOCTOSITCITEH | BBITIOTHCHUS (gac.)
. CaMOCTOSITEIIBH
oii paboTBI °
0if paboTHI
6 Tema 1-12 3amauue B ITocie 17 Hemoncrpanust | UcTounuku u3
PO IeHHBIX TOTOBBIX -
BHJC 3a1a4u p . OCHOBHOHU U
TeM perreHmi
JIOTIOJTHUTEIHHO

1 IUTEpaTyphI
0 TeMe
MPaKTHYECKNX
3aHITHUH;
OO6pa3oBarenbH
BI€ PECYPCHI,
JIO-CTYIHBIE 110
JIOTHHY U
HapoJIo,
MIPEIOCTaBIIIEM
biM Hayunoit
6ubnuotexoit
ury.




4.3. Conep:xaHue y4eOHOIro MaTepuasa
CO}ICD)KaHI/Ie pa3aejioB U TEM JUCHUITJINHDBI

Pazoen 1, Tepmoounamuxa

Tema 1. Hauana TepMoguHAMUKH

Pabora u temnora. I Hayano tepmoaumHamuku. Il Hayano TepMOOUHAMHUKHU ISl KBa3UCTATHUECKUX
nporieccoB: ¢popmynupoBkun Tomcona, Kiaysuyca, Kapareomopu. OHTpomus U aOCOTIOTHas
temneparypa. Il Hauano TepMOAMHAMUKH JUI HECTaTHUECKUX (HeoOpaTHMbIX) mporeccoB. OCHOBHOE
YpaBHEHHE U OCHOBHOE HEPABEHCTBO TepMoaAnHaMukH. 11 Hauano TepmoauHamuky (3akoH HepHcra).
Tema 2. TepmoanHaMnyeckne MOTEHUUAJIbI

OcHOBHBIE TEPMOJMHAMUYECKHE TIOTEHIUANBL: aguadaTiuueckuii U(S, V,N), cBoOo1Has SHEPTHSI
F(T,V,N)=U--TS, sutaneniusa H(S,P,N)=U+PV, noreaunan [ m66ca @(7T,P,N)=F+PV, XauMu4ecKuit
(T, P) u 6onbiioit norenuman J(7,V, y)=F--@= --PV. YpaBuenue [ u66ca-/lrorema. OO1iue yciaoBus
YCTOWYMBOCTH TEPMOJAMHAMUYECKOTO paBHOBECHS, TepMOJUHAMUUecKre HepaBeHcTBa. [Ipunnmmn Jle-
[laTtense-bpayHna. YcnoBust ycTOHYMBOCTH AJIst OJHOPOAHBIX cucteM. [IpaBuio a3 I'n60ca. 3akon
JIEUCTBYIOIIUX MacC.

Tema 3. ®a3oBble nepexoabl

VYcnoBusi paBHOBecUs UIsl TeTeporeHHbIX cucteM. [lpaBuno ¢a3z ['mb0Oca. ®a3zoBbie mepexoisl B
OJTHOKOMIIOHEHTHBIX cHucTeMax. YpaBHeHue Kianeiipona-Knaysuyca. VYpaBHenuss OpeHdecra-
Keezoma. TepmoanHaMuka JUAJIEKTPUKOB M MarHeTUKOB. Da3oBbIM MEpexoa MeTauia U3
HOPMAaJIbHOT'O B CBEPXITPOBOJISIIIEE COCTOSTHUE.

Pa3zoen 2, Cmamucmuueckasn pusuka.

Tema 4. AHCaMO0JIb B CTATHCTHYECKOIl MeXaHUKe

Knaccuuecknii craTuctudeckuid ancamoOIb: (a3oBoe MPOCTPAHCTBO W (DYHKIUS pacIpeiesiCHHUs.
KJIacCHYecKoro ancamb6mis, teopema JluyBwis, ypaBHeHue JlnyBwnis. OCHOBHOHM mocTynaT
KJIACCMYECKOM CcTaTUCTHUecKOM ¢u3uku B KaptuHe ['amunbToHa u JluyBuns. Heobpatumocts u
Bo3BpatHasi TeopeMa Ilyankape — Llepmeno. KBaHTOBBI aHcamOnb: CTaTUCTUYECKUN OIepaTop
(MaTpuiia mIOTHOCTH), ypaBHeHue (oH Heiimana. OCHOBHOWM MOCTyJIaT KBAaHTOBOM CTATHCTUYECKOU
bu3uKH.

Tema 5. Pacnpenesienus I'ndoca

@YHKIMM pacpe/esIeHUs] PABHOBECHBIX CTATUCTUYECKUX CUCTEM.

MuxkpokaHoHu4eckoe pacnpenesenue 'mooca

[Tpuniun (TosMeHa) paBHBIX allPUOPHBIX BEPOATHOCTEH Ui KBAHTOBOM M30JUPOBAHHON CHUCTEMBI.
Cratuctuueckuii Bec W HHTpomnus cuctembl. KBasukiaccuueckoe MNPHUOIMKEHHWE W BBIYHCICHUE
TEPMOJMHAMHYECKHUX BEJIMYMH. BeposATHOCT M AHTponus (Kak Mepa HEOIPENEICHHOCTH COCTOSHUS
cucTtembl). Beruncienue TepMoIMHaAMUYECKIX BEJTHUKH.

Kanonunyeckoe pacnpenesenne I'md0ca nist 3akpbIToil cucteMbl B Tepmocrare KaHoHMueckas
CTaTUCTHUYECKass cymMma (WMHTErpajl) U €€ CBA3b CO CBOOOJHOW JHEpruer CHCTeMbl. Brramcienue
TEPMOJMHAMMYECKUX BeMMYMH. JlaBneHue Kkak "OTKJIMK" CHCTEMBl Ha H3MEHEHHE o0beMa.
KBa3zuknaccuueckoe npuodInxKeHue.

Boabmoi kaHOHMYecKHii aHCaMOJIb /151 OTKPBITOH CHCTEMBbI B TepMOCTaTe

Cratuctuueckuii  omeparop s CHUCTEM C TIEPEeMEHHBIM 4YHCIOM dYacTull. Bsruncienue
TEPMOJMHAMMYECKUX BEJIMYUH C TOMOIIbI0 OOJBIIOr0 KaHOHMYECKOro pacrpeneneHus ['ndoca.
Teopema HepHcra.

Tema 6. UneaIbHbIEe CHCTEMBI MACCHBHEBIX YACTHIX

WneanbHble cUCTeMbl B OOJBIIMAHOBCKOM MpuOnmxeHuu. Kpasukiaccuueckoe MpUOIMKEHUE IS
MOCTYTIATENIbHBIX CTENEHEeH CBOOObI. Y paBHEHHS COCTOSHUS OOJIBIIMAHOBCKOTO Tra3a. Pacnpenenenue
MaxkcBemna—DbonbiMana kak ogHOoYacTHUHOE pacnpezenenue ['u60ca. Teopema o cpenHeil sHeprumy,
NpUXofsmeiicss Ha cTerneHb cBOOO/bI OONBIIMAHOBCKON CHUCTeMbl. BHyTpeHHHE cTerneHH CBOOOJIBI.
XapakTepucTuyeckasi TeMIeparypa, «3aMOpPOKEHHbIe» cTeneHu cBoOoabl. Bkiiany BpamieHuit u
KoJIeOaHUI Ha MpHMepe ByXaTOMHOU MoJeKyJbl. TeMrepaTypHasi 3aBUCUMOCTh TEIJIOEMKOCTH ras3a
MHOTOAaTOMHBIX MoJiekyJl. CTernenp noHn3anuu rasza, popmyna Caxa. MneansHble cucTeMbl 0030HOB U
dbepmuonoB. IlpencraBnenue umcen 3amonHeHus. Pacnpenenenus boze-Ditnmteiina u depmu-




[upaka. Pacnpenenenue MakcBesua-bonbliMana Kak OpEAENbHBIN Cllydall KBAHTOBOM CTATHCTUKH.
VYpaBHEHUs COCTOSAHMS MJEATBbHOIO KBAaHTOBOTO rasa. Ilapamerp BbIpOXIEHUS KBAHTOBOW CUCTEMBI

S =(n/g)h>/2zmkT )’"* | xputepnii IPUMEHUMOCTH GOIBIIMAHOBCKOTO TIPHOIMKeHUs. [lompaBku

K JaBJICHUIO OOJBIIMAHOBCKOTO Ta3a, 00yCIOBICHHBIC KBAHTOBOW CTAaTUCTUKOW. BhIposkneHHBIN 003€-
ra3. Konaencanus bose-DitHmTeitHa. XUMUYECKU MOTEHIIMAT U TETIOEMKOCTh BBIPOXKACHHOTO 003e-
rasza BOJU3HM KPUTHUYECKOU TOUKH.

Tema 7. ®ayKTyauuu TepMOIMHAMUYECKHX BeJIUYNH

DKBHUBAJICHTHOCTh PaBHOBECHBIX aHcaMmbOiell. DIyKTyaruu TepMOIMHAMUYECKUX BEITUYNH: SHEPTUH U
ycna vactul. DIyKTyaluu 4ucen 3amoiHeHus B ¢epmu- u 0o3e-cuctemax. TepmMoauHamMuuecKast
Teopus (QIyKTyauil.

Tema 8. U3ziaydenne adCOIIOTHO YEPHOTO TeJia

3akoHn [lnmanka 1uisi CrieKTpaidbHOW IJIOTHOCTU M3JIy4YEHHs aOCOJIOTHO YEpPHOro Tejia. YpaBHEHUS
coctosiHus GOTOHHOTO ra3a. J[Ba Kiaccuueckux npenena 3akona [lnanka.

Tema 9. Teopus TenJ1I0eMKOCTH TBEPAOI0 TeJa

Pemeroynasi TemiaoeMKOCTh TBEpAOTO Tela. AKYCTHYECKHME W ONTUYECKHUE BETBU KOJICOAHHIA
pemetku. @ononsl. Teopus DitHmTeitHa U Teopus Jlebas TeruioeMkocTu TBepaoro Tema. KoHmenmms
KBa3UYaCTHLL.

Tema 10. CpoiicTBa BBIPOKIEHHOT0 M HEBBIPOKIEHHOT0 (pepMH-Ta3a

®epmu-rasz npu T=0K, yposenr @epmu, Temneparypa @epmu. DieKTpoHHAs TEIJIOEMKOCTh METAIIOB
npu I' <<T.. DNeKTPOHbI B YUCTOM MOIYIPOBOIHUKE.

Tema 11. Marnerusm

MarHuTHbele CBOMCTBAa JJIEKTPOHHOrO Trasza: mnapamarHetusm Ilaynm u auamarserusm Jlannay.
Jlokanu3oBanHble cnuHbl. ®eppomarHeTusMm U "MonekyispHoe" mone Beiicca. ObmenHOE
B3aumozeiictue ['eitsendepra. Jlomensl. Temnepatypa Kiopu.

Tema 12. HeneanbHblil KJIaccu4ecKui ra3

Kongurypanuonnass craTucTuueckas cyMma. leopeMa BHpUana B CTaTUCTHUYECKOW MEXaHHKE.
[TpuOM>KeHHBIM  y4eT NapHOro B3aMMOAEWCTBHUS  MOJIEKYJ Tra3a. YpaBHEHHE COCTOSIHUS
ciaboHeu 1eanbHOro ra3a. BupuanbHoe pasiioxkeHue.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTUYECKUX 3AHATHH U JIa00OPATOPHBIX padoT

Pazoen I, Temwt 1--3: (cm. http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/seminar_t.pdf)

1) HepBoe Ha4YaJl0 TCpMOJUHAMUKHA (,ZlJ'ISI PCaJIBbHOTO HpOHCCC&), pa60Ta, TCIIOTA, MOJIUTPOIINYICCKHUC

nponecchl. T, P, £, B pa3nudHbIX Mozemsx atMocdepsl. (24)

2) Bropoe Hadano (A BUPTYAIbHOTO 0OPAaTUMOTrO MPOLECCca H/UIN PABHOBECHOTO COCTOSIHUS) U €T0
CJIEICTBUS. DHTPOIHS M €€ BBIYUCIICHUE, K.I1./I. TEIJIOBBIX MaIluH, MeTo1 SIKoOnaHoB. (24)

3) HepaBnoBecubie mpouecchl, ['eit-Jlroc. JIx.-Tomn. Tepmonunamuueckue mnoteHuuanslt U, H.
Teopema HepHucra. (24)

4) Tlorennmanel ['enpmroneua u ['n66ca. Usnyuenue. dazoBbie nepexosnl. [loBepxHOCTH pazaena.
(29)

5) Auanextpuxu. Maraetuku. CrepxHu. JIEeHTb. XMMHUYECKUE pEaKIIUU, PACTBOPHI. (24)

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

6) Pacnpenenenus BeposTHOcTeH. YcioBHas BeposTHOCTh. Pacnpenenenus Ilyaccona u I'aycca.
MowmeHTHI pacripeiesieHnid. Xapakrepuctudeckas QyHkius. (24)

7) MuxkpokaHonudeckoe pacnpenenenue. @Da3oBblii 00bEM: KIACCHUECKUN HWICAIBHBIN rasu
ocruutATOp. CTaTUCTHYECKUH BEC HEPABHOBECHOTO COCTOSHHMSI CHCTEMBI CIHUHOB1/2, Kak
PaBHOBECHOT'O BO BHEIIIHEM MarHUTHOM II0JI€ JUISl aHCAMOJIS IBYXYPOBHEBOM CUCTEMBI. (24)

8) Kanonmueckoe pacmpenenenue ['n66ca. Craructudeckas cymma. OcuuuisiTopsl. JIByXypoBHEBas
CUCTEMA C BBIPOXKAECHHEM. BeposTHOCTE MAKPOCKOCOCTOSIHUS MIEAJIBHOTO rasza ¢ temneparypout T.
(29)

9) Cucremsl ¢ IepeMeHHBIM YUCIIOM YacTull. bonbioe pacnpenenenue ['nb0ca. (24)


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

10) Pacnpenenenne MaxkcBemna B d-mepun. CpepHee YHCIO CTOJKHOBEHMH, AJIMHA Ipobera.
Knaccuueckas popmyna Pugapacona. (24)

11) Pacnipenenenust bonbumana. CucteMbl BO BHEIIHEM TOJIE. (24)

12) Pactipenenenust bonbimana. Teopemsl 0 paBHOpacIpeieieHun U BUpuaie. (249)

13) Pacnpenenenust bonbumana. Knaccuueckue M KBaHTOBbIE MAarHUTHbIE MOMEHTHI B MAarHUTHOM
none. Oynkuun JlawxkeBeHa m bpuwimtosHa. BocnpuuMUYMBOCTE M TEIIOEMKOCTh. Kiaccuueckuid
npeaen. OgHomepHas Mojaenb M3unra. (24)

14) Tepmoaunamuka uneanbHeix Pepmu- u Bose- razoB B d-mepuu, &(p)=ap’. Bose-koHneHcanys,
termoeMKocTh Jlebas, xumnoTteniman @epmu-rasza B d=2. Kpantopas ¢popmyna Puyapacona. (24)

15) Pacnpenenenuss @epmu u3 npuHuuna Ilaynum u runoressl MojekylssspHOro xaoca. Mzmyuenue
yepHoro tena. @opmyna [lnanka B cpeze. (24)

16) PensaTUBUCTCKMII BBIPOKICHHBIM 3JIEKTPOHHBIM Tra3, paBHOBECHME HEUTPOHHOM 3BE3BI.
QuykTyallud TEPMOJMHAMHYECKUX BEJIMYUH. OHTpONMs Kak (YyHKUUS YHCENT 3aloJHEHUS.
CoOcTBEHHBIE MOTYTIPOBOAHUKH. (44)

17) Wonmszanus kak Tepmanu3anus. CTaTUCTHUYECKUI BEC U YHTPOIHS HEPABHOBECHBIX KBAHTOBBIX
ra3oB ¢ rpynnamMu Gk>>1 (0o4YTH) BBIPOXKIEHHBIX COCTOSIHUM ¢ dHeprueit £k 1 uX HEpaBHOBECHBIC U
paBHOBECHBIE UKCIIa 3al0dHeHHsI. Pa3HOCTh MAarHUTHBIX BOCIIPUUMYHUBOCTEHN MpU GUKCUPOBAHHBIX H
u N. 3aBUCHUMOCTh XUMIIOTEHIIMANA 4 OT MAarHUTHOTO TOJIsA, IOJTHAS HAMATHUYEHHOCTh U (DYHKIIUS
JlamxeBeHa MarHeTuka B 00JIBIIMAaHOBCKOM MPUOJIMIKEHUH. (44).

4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE U3YUYeHHe CTYyIeHTAMM B
aMKax camocTositeabHoil padorsl (CPC)

Ne Pazpen Bun 3anmanue Pexomennyemass | KonnuecTBo yacoB
HEI. CaMOCTOSITENLHOMI auTepaTypa
paboThI
Tepmonunamuka | BHeayautopHoe Jom. 3am. u OcHoBHaAs U
Temsr 1-3 elIeHue 3a1a4 OMOIHUTENbHAS
— p a 3aganmue 1 a 7
http:/

www.pd.isu.ru/
sost/teor_phi/

korenb/TDSPh/
job_1.pdf

Craructuueckas | BaeayauropHoe Jowm. 3an. n OcHoBHas u

¢busnka pelieHue 3a1a4 3anamue 2 JONOJHUTENbHAS

Tembr 4--12 . 10
http:/

www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 2.pdf

4.4. MeToanuyecKue yKa3aHusi M0 OPraHU3alUM CAMOCTOSITEIbHOM PadoThI CTY1€HTOB

Paszoen 1, Temwr 1--3: CBOGBpEMEHHOE PEILICHUE TOMAIIIHUX 33/IaHUN YKa3aHHBIX B TU1aHax. Paszoden 2,
Temvr 4—12: CBOEBpEMEHHOE pELICHHE JOMAIHUX 3a/laHui YKa3aHHbBIX B Ii1aHaX. CBOeBpeMEHHOE
BBINIOJIHEHHE U CJlaya JIByX CEMECTPOBBIX 3aJJaHU.

4.5. IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (IP0eKTOB) (IIPH HAJTUYHH)
KypcoBsie HE TpeaycMOTpEHBI.


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_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

V. Y4ueOHo-MeTOnM4YeCKOe M HH(POpMALMOHHOE o0ecnedeHne TUCHUIITHHBI (MOTYJIs1)

a) CIIMCOK JINTepPaTypbl
OcHoBHast iMTEpaTYpa

1. Axceabm, Anapeii HWBanoBu4y. OCHOBBI CTaTUCTHYECKON (U3UKH M TEPMOJIWHAMHUKHU
[DnexTpoHHBIH pecypc] : yueb. mocodue / A. 1. AncensM. - Mocksa : Jlans, 1973, 2007. - 423, [3] c. :
. - (YueOHMKM 171 By30B : crenuainbHas juteparypa) (Kmaccudeckass yueOHas nuTepaTypa Io
¢uszuke) (Jlyumme knaccuueckue yueOHukn). - Peskum pocryna: bC "M3nareabcrBo "Jlanb". -
Heorpanuu. nocrym.

2. Kotkun, I'nne6 JleonnaoBuy. Jlekiuu no craTuctuueckoit gpusuke. yued. mocodue / I'.JL.
Kotkun. - Mocka — MxeBck, : R&C Dynamics, 2006. 190 c. (20 5k3)

3. Kopenouiut, Cepreii ImmanynaoBuy. KoHCIIEKT eknuii mo cratuctudeckoit pusmke [Tekcr] :
yue6. nmocodue / C. 3. Kopenbuut, C. U. Cunerosckuii ; @es. areHTCTBO 10 00pa3zoBaHuio; MpkyT.
roc. yH-T. - Upkytck : U3n-Bo UI'Y, 2005. - 180 c. ; 28 cm. - bubmuorp.: ¢. 178-180. (100 3k3)

4. Kopen0int, Cepreii JvvanywioBu4. KoHcriekT Jnekuuid Mo CTaTUCTUYECKOW (u3uke
[OnexTponnslii pecype] : yued. nmocobue / C. 3. Kopenbsur, C. . CuneroBckud. — 2-e u3m. --
Upxkytckuii roc. yu-T, Hayu. 0-ka. - DnektpoH. TekcroBble AaH. - Upkyrck : UT'Y, 2015. Pexum
pocryna: U3 "bub6auorex'. - Heorpanuu. gocrym. (2005 cd-rom)

5. Kopenbuurt, Cepreii IvmvanywioBuy. KOHCIEKT NeKuit mo TepMoauHaMuKe : Y4eo.
noco6ue / C. 3. Kopenbuut ; UpkyTckuit roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2007. - 67 c. ; 30 cm. -
bubmuorp.: c. 66-67. (100 >k3)

6. Kopenoant, Cepreii JMManyuaoBu4. KOHCIEKT JEKIMH IO TEPMOAMHAMUKE [ DIEKTPOHHBIN
pecype] : yueb. mocodbue / C. D. Kopenomur. - 9BK. - Upkyrck U3a-so: UT'Y, 2007.-. 67 c- Pexum
pocryna: 343 "bubaunorex". - Heorpanu4. gocrym.

7 . Kopenbsut, Cepreii IvmManyujioBuy. J[BeHaAnaTh 3a71a4 1o 3Konorudeckoit pusnke [Tekct] :
3agaunuk / C. O. Kopenbunt ; UpkyTckuii roc. yH-T, @u3. dak. - Upkyrck : M3a-so UT'Y, 2013. - 56
c.; 24 cm. (50 5k3)

8. KopenOaur, Cepreii ImManywjaoBM4Y. JIBeHaauaTh 3a7ay MO HKOJOTHUECKOH (usmke
[DnexTponnsblii pecypc]: 3amaunuk / C. 3. Kopenbnur. - DBK. - Upkyrck : U3a-so UT'Y, 2013. -
Pexxum gocryna: 943 "budauorex". - Heorpanuy. gocrym.

Jlonmo/IHMTeIbHAS JIUTepaTypa
1. Pymep, 10.b. TepmoanHamuka,craTucTuueckasi pu3nka U KMHETHKa : Yueb.mocolue s
ctya.¢us.cren.By3os / FO.b. Pymep, M.C. PeiBkuH. — 3-¢ uza.,ctep.. — HoBocubupck : U3n-Bo
HI'Y,Cu6. yaus. u3a-so, 1977, 2001. (55 sk3)
2. bazapos, WU. Il. Tepmomunamuka [Tekcr] : [Yueb.mis yH-ToB mo crem."®dusuka"] /
W.I1. ba3zapos. - 4-e u3na.,nepepad.u xom. - M. : Beicm. mik., 1983, 1991. (7 7k3)
3. banecky, Paxy. PaBHoBecHass M HepaBHOBECHasi cTaTHCTUYeCKas MexaHuka : B 2 T. / P.
banecky ; Ilep. ¢ aarn. mox pexn. . H. 3ybapesa. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
wi.. — Ilep. u3a.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 5K3)
4. 3ajaun Mo TepMoAMHAMMKe M cratucTHueckoil ¢usuke : Ilep.c anrn. / Ilox pen.Il
Jlanacoepra. — M. : Mup, 1974. — 640 c. (5 2k3)
5. Jlanpay, JI. JI. Teopernueckas gusuka : yue0. mocodue s cryn. ¢us. cren. yH-ToB: B
10t. / JI..Jlannay,E.M. JIudmm. - 5-e uzn.,crep. - M. : @usmaraut. T.5 : Cratuctudeckas
¢uzuka.U.1. - 5-e uzn.,crep. -, 1976, 2001. - 616 c. (49 7x3)
6. KBacuumkoB, U. A. Tepmoamnamuka u cratuctudeckas ¢usuka. T. 2: Teopus
paBHOBECHBIX. cucTeM: Yueb. mocobue / M. A. KsacuukoB. — M. : Msp-Bo MIY,
1991,2003,2010. — 793 c. : a-un. (18 7k3)
7. JleontoBu4, M. A. BBenenue B TepmonuHamuky. Cratuctuyeckass ¢usuka : yueO.
nocobue ytst ctya. ¢us. creml. By30B / M. A. JleontoBuu. — M. : Hayka, 1983. (3 7k3)



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=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
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=%D0%91%D0%B0%D0%B7%D0%B0%D1%80%D0%BE%D0%B2%2C%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87

8. basapos, U. II. TepmoaunaMuka U craTucTudeckas ¢usuka : y4yeO. mocodue s CTYy.
BY30B, 00y4. 1o Hanp. u cren. "®usuka" / U. I1. bazapos, O. B. 'eBopksn, I1. H. Hukonaes. —
2-e m3a.. — M. : Uzn-Bo MI'Y, 1986 (10 3k3)

0) nepuoguYecKre U3IAHUS
- HET.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToK
- No3,4,5,6,7,8 U3 ciucka JUTEPATyphI

r) 0a3pl JAaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE  TOMCKOBbIE CHCTEMbI
OcHOBHBIE MaTepHaJIbl IO KypCy JOCTYIIHBI Ha IEPCOHATBHOMN CTpaHULe

http://www.pd.isu.ru/sost/teor phi/korenb/korenb.html , B wacTHOCTH:

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

Jlutepatypa moctymHa Takxke Ha http:/library.isu.ru/ - Hayanas 6ubmmoreka UT'Y
OO0pasoBaresbHbIe PECYpCHI, TOCTYIHBIE MO JOTHHY W apOJTio0, MpeIocTaBisieMbiM HayuHoi
oubmuotexon UI'Y:
e https://isu.bibliotech.ru/ - U3 «bubmuoTex»;
e http://e.lanbook.com - IBC «M3naTenscTBO «JlaHby;

e http://rucont.ru - ObC «PykoHT» - MexoTpaciieBas HayuHas OMOIMOTEKA,

VI. MarepuajibHO-TEXHUYECKOE o0ecnedyeHue U CIUIINHbI

Ayauropus MUHUMYM ¢ AByMsl tockamu 1 Men. [Joctyn k pecypcam UI'Y u3 cetn Murepner. Ha
JEKIMSIX MOTYT UCIIOJIb30BAaThCsl MyJIbTUMEAUNHBIE CPEACTBA: IIPOEKTOP, IEPEHOCHOMN 3KpaH,
HOYTOYK.

VII. O0pa3oBare/ibHbIe TEXHOJOTHHU

Jlexiusi, MpakTUYECKUE 3aHSTHS, WHIWBHIyallbHAs padoTa MpU clradye AOMAITHUX M CEMECTPOBBIX
3aJaHuH.

VIII. OueHo4yHble MaTEePHUAJIbI AJI51 TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
q)OHH OLCHOYHLIX CPEACTB IMMPCACTABJICH B IIPUIOKCHUU.

@opMBbI TEKYIIETO KOHTPOJIS: KOHTPOJIbHAS padoTa Mo TEPMOJAUHAMUKE; IPUEM JIBYX CEMECTPOBBIX
3ananuil. Dopma NPOMEXyTOYHOIO KOHTPOJISA — DK3aMEH.
8.1. BapuaHTBI KOHTPOJIBHBIX BOIIPOCOB 110 TEPMOINHAMHUKE:


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

(1) Haiftu MaraHuTHYI0 BOCIIPUUMYHUBOCTD Y, (T) Margetuka c M =y, (T)H BO BHEIIHEM moyie [,
ecy ero TeroeMkocth C,, He 3aBUCHT OT HAMarHU4eHHOCTH M .

(2) Haiitn Teroemkoctu nporiecca @(P,T)= const .

(3) Haiitu TepMuyecKkoe ypaBHEHHE COCTOSTHUS CPEIBI, ISl COKUMAEMOCTH K, 1 TepPMUYIECKOTO
xoa(durmenta ganenus B, xoropoit: VK, =1/a(T), PB, =BV ).

8.2. 3amaunm U3 eXEeHeAENbHbIX JIOMAIIHUX 3a/laHUi, yKa3aHHBIX B IUIAHAX CEMUHApPOB, U ABYX
CEMECTPOBBIX 3aJaHUM.

8.3. [IpuMmepHbIi CIMCOK BOIIPOCOB K 3K3aMEHY

Hayajyia TepMoaguHaAMUKH

Pabora u temnora. I Hayano tepmoamHamuku. Il Havano TepMOAUHAMHUKHU ISl KBa3UCTATHUECKUX
nporeccoB: ¢dopmynupoBku Tomcona, Kmaysmyca, Kapareogopu. OnTponus wu abcomroTHas
temneparypa. Il Hauano TepMOAMHAMUKH U HECTATHUECKUX (HeoOpaTHMbIX) mporieccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpaBeHCTBO TepMoanHaMukH. 11 Hauano TepmoauHamuku (3akoH HepHcra).
TepMoguHaAMHYeCKHe MOTEHIIHAJIBI

OcHoBHBIE TEpMOAMHAMHMUYECKHE MoTeHuuanbl: anuadbaruyeckuit U(S,V,N), cBoOonnas sHeprus
F(T,V,N)=U-TS, sartanmenus H(S,P,N)=U+PV, norennman I'n66ca ®(T,P,N)=F+PV, xumuueckuii
W(T, P) u 6onbmoii morennuan J(T,V,u)=F-®= -PV. YpaBuenue ['n66ca-/rorema. OOmue ycnoBus
YCTOMYHUBOCTH TEPMOJAMHAMUYECKOTO PAaBHOBECHUS, TEPMOJUHAMHUECKUEe HepaBeHcTBa. [Ipunnun Jle-
[ITarenbe-bpayHa. Yci10BHs yCTOMYMBOCTH JUJIs1 OHOPOJHBIX CHCTEM, 3aKOH JIEUCTBYIOIIMX Macc.
®a3oBbl€e NEePexoabl

VYcnoBust paBHOBecHs UIsl Te€TeporeHHbIX cucteM. [IpaBmio ¢a3z ['mb66ca. da3oBbie mepexonbl B
OJIHOKOMITOHGHTHBIX cucTeMax. YpaBHeHue Kuaneiipona-Knaysuyca. VYpaBHenus OpeHdecra-
Keezoma. TepmonnHaMuka JUBIEKTPUKOB M MarHeTUKOB. Da3oBbIM MEpexo] MeTauia U3
HOPMAJIBHOTO B CBEPXITPOBOJIAILEE COCTOSIHHE.

AHcamM0J1b B CTATUCTHYECKOH MeXaHUKe

Cratuctuueckuii ancam6ib, ¢dazoBoe MpocTpaHcTBO W (GYyHKIUS pachpeneneHus. Kiaccuueckwii
ancamOib, Teopema JluyBwins, ypaBHenue JluyBuiuist. KBaHTOBBIN aHcamOllb, CTATUCTUYECKUM
orepaTop, MaTpuila IIOTHOCTH, ypaBHeHHe (oH Heiimana. OCHOBHOWM MOCTyJaT CTaTUCTHYECKON
bu3uKH.

Pacnpenenenust 'm66ca.

PaBHoBecHbIe cTatucTuueckue cuctemsl. [Ipunnun (TonMeHa) paBHBIX alpPUOPHBIX BEPOSTHOCTEH st
M30JIMPOBAaHHON cucTeMbl. MukpokaHoHu4eckoe pacmpenenenue ['m60ca. CraTuctuueckuil Bec U
SHTpOMUS cucTeMbl. KBa3ukiiaccuueckoe MpuOImKeHUe Uil MUKPOKAaHOHUYECKOTO PacIpeIesieHus U
BBIYMCIICHHE TEPMOJMHAMHYECKUX BEJIIMYMH. ODHTPONHS KaK Mepa HEOINPEAECIIEHHOCTU COCTOSHHUS
cucrembl. Kanonmueckoe pacnpenenenue [u0OOca misi 3aKphITO CHCTEMBI B TEpMOCTATe.
Kanonmnueckasi cratuctuyeckass cymMMa (MHTETpal) U €€ CBSI3b CO CBOOOJHOW >HEpPruei CUCTEMBI.
JlaBnenne kak "OTKIMK" cHCTEMBI Ha M3MEeHEeHnEe o0bema. OTKphITas cucTeMa B TepMocTare. boibimoit
KaHOHMYecKHil aHcam6O5b. CTaTUCTHYECKUN OmepaTop AJs CHCTEM C MEPEeMEHHBIM YHCIOM YacTHIl.
Brruuciienne TepMOAMHAMUYECKUX BEITHUWH C TIOMOIIBIO OOJIBIIOr0 KaHOHUYECKOTO pacHpeaeieHHs
I'u66ca. Teopema Hephcra.

HneasbHble cUCTEMBbI MACCHBHBIX YACTHI

WneanbHble cUCTEMBI B OOJNBIIMAaHOBCKOM NpuOMkeHUH. KBasukimaccuueckoe MpHOMMKEHUE IS
MOCTyNaTeNbHBIX CTENeHell cBOOOABI. Y paBHEHUs COCTOSIHUS OOJIBIIMAaHOBCKOIO rasza. Pacnpenenenue
Makcpemna-  bomellMana  Kak — OAgHOYACTHYHOE  pacmpenenenme [ ubbca. Teopema o
paBHOpACHpENEICHUH U CpeAHEW DSHepPrud, MPHUXOAAIIEHCS Ha OJHY CTeNeHb CBOOObI
OO0JIBIIMAHOBCKOI cucTeMbl. BHyTpeHHHE cTemnmeHu CBOOOIbI. XapakTepuCTHYecKas TeMmIepaTypa,
"3amopokeHHBIE" cTereHn CcBOOOIbI. Bkianm BpameHuid u KoneOaHW Ha TIpUMEPE JABYXaTOMHOM
MoJieKysbl. TemmepaTypHasi 3aBHCHUMOCTb TEIJIOEMKOCTH ra3a MHOTOaTOMHBIX MouieKyid. CTeneHb
noHM3aImu rasa, popmyna Caxa. neansHbie cuctembl 6030HOB U (epMHuOHOB. [IpeacTaBienue uncen
3anonnenus. Pacnpenenenus bosze-DitHmreitna u ®epmu-upaka. Pacnpenenenne Makcseia-



bonpumaHa Kak MpenenbHBId Cloy4yail KBAaHTOBOM CTATUCTHUKU. OKBUBAJIHEHTHOCTb PAaBHOBECHBIX
aHcambnei. @nykryauuu HsHepru. @OIykTyanuud TMOJIHOIO YMciaa dYacuil. ba3zoBas Qopmyna
BBIYUCIICHUS (DITYKTaIlMil OCHOBHBIX TEPMOJANHAMHUYECKUX BEIMUYMH. DIYKTyallud YUCEI 3aMI0JTHEHNS B
bepMu- u 0o03e- cucreMax. YpaBHEHHMsI COCTOSHHUS HAEAIBHOTO KBaHTOBOro rasa. [lapamerp

v 2 3/2 v
BBIPOKJCHUSI KBAaHTOBOM CHCTEMBI o=n/g)h”/2zmkT )”", xpurepuii TPUMCHUMOCTHU

O0oapIIMaHOBCKOTO TpuOIMxKeHus. [lonpaBku K AaBIeHUIO OOJBIIMAHOBCKOTO Ta3a, 00YCJIOBJICHHBIC
KBaHTOBOM CTaTUCTHKOW. BrIpoxkneHusiii 0o3e-raz. Konpencamusi boze-DitHmreliHa. DHeprus,
TEIJIOEMKOCTh, JaBJICHUE BBIPOKIECHHOTO 003€-ra3a HIDKE KPUTHYECKOW TemrepaTypsl. [loBeaeHue
XUMHYECKOTO TOTEHI[aIa BOIM3U KPUTUYECKON TeMIIEpaTyphl

N3nydyenune abCOTHOTHO YEPHOIO TeJia

3akon [lnmanka 1isi CIEKTpaibHOW IJIOTHOCTH H3IIYYEHHUs a0OCOMIOTHO YEpPHOrO Teia. YpaBHEHUS
coctostHUs (POTOHHOTO Ta3a. JIBa Kiaccuyeckux mpenaena 3akona [lnanka.

Teopusd TEMJI0eMKOCTH TBEPAOI0 Tejia

Pemerounast TETIIOEMKOCTh TBEPAOTO Tela. AKYCTUYECKHE M ONITHYECKUE BETBH KOJICOAHUI PEIIETKH.
®ononbl. Teopus DitHmTeliHa 1 Teopus Jlebas TEIIOEMKOCTH TBEPAOTO Tela.

CBoiicTBa BBIPOKIEHHOT0 (pepMH-Ta3a

®epmu-raz npu T=0 K, ypoenr ®epmu, temmnepatypa depmu. [laBieHne BBIPOKACHHOTO (epMU-
rasza. DJIEKTPOHHAs TEIIOEMKOCTh MeTaioB ipu [ << 7.

MarseTu3sm

MarnuTHbele CBOMCTBAa JJIEKTPOHHOrO Trasza: mnapamarHetusm Ilaynm wu auamarnerusm Jlannay.
Jlokanu3oBanuble cnuHbl. ®deppomarnerusm u  "MonekynspHoe" mosne Beiica. OO6meHHOE
B3aumoieiicTBue I elizenoepra. JloMmeHsI.

CnadoHenaeaabHbIi KJIaCCHYEeCKHH ra3

Yuer B3aumozeicTBUs MousieKyd. Bupuan. VYpaBHeHHe COCTOSHHS clabOHEUAeaTbHOro rasa.
BupunansHoe pasnoxeHue.

8.4. IIpumep sx3amenayuonroo buiema:

1. II Hauano TepMOAMHAMHUKU JUIsl HECTATHUECKUX (HEOOpaTHMBIX) TpoiieccoB. Bpems pemakcaruu.
OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOIMHAMUKH.

2. ®epmu--ra3 npu 7=0 K, sueprus ®epmu, temneparypa @epmu. BHyTpeHHss sHEprus U J1aBjeHUE
a0COJIFOTHO BBIPOXKACHHOTO (hepMHU--ra3a.

3. Jnst M3BECTHOrO TEPMUYECKOTO YpaBHEHHS COCTOSIHUS HJI€aIbHOI'O BBIPOXKIEHHOro 0o03e - rasa
(T<TB) naiiTu ero 3HTpoIHUIO S U TerioeMKocTh Cv, Kak QyHKIUU TemnepaTypsl 1 u oObema V.

Ilpumep mecmogwix 3a0anuil 013 nPOGEPKU CHOPMUPOCAHHOCIU KOMNEMENHY UL, YKA3AHHBIX bluie n.3:

1. quy PaBHA TCINIOEMKOCTD ITPH IMOCTOSAHHOM JaBJICHUU IJIs1 pPABHOBCCHOI'O I/I3J'Iy‘IeHI/IH?
0 *
C,= 0
const #0

2. Kak a5t puKcupoBaHHOM Temneparypbl I 3aBUCUT OT 00beMa V' TEIIOEMKOCTh NMPH MOCTOSTHHOM

HUKaK Hne zasucum *

ooweme C) paBHOBecHOrO rasa Ban-nep-Baansca? € ~ auHeuno ~ V'
Keadpamuyio ~ V>



3. Kak st pukcupoBaHHOM TeMiiepatypbl I 3aBUCUT OT 00beMa V' TETIIOEMKOCTh MPH MOCTOSTHHOM
oobeme €, paBHOBECHOTO UICATLHOIO HEAOCOIIOTHO BBIPOKIEHHOTO 0o3e-raza?

JuHeuno ~V *
C, ~ < Keaopamuumo ~ V?

HUKAK He 3a6ucuim

4. Kak mist GUKCUPOBAaHHOM dYHWCJIE YacTHI] N 3aBUCHT OT TeMIepaTypbl 7 TEIUIOEMKOCTh TpH
nocrosHHoM o0beMe C), paBHOBECHOIO HJCATBHOIO HEAOCONIOTHO BBIPOKIEHHOrO (epMu-raza?
aunetno ~ 1T *
C,~ Kgadpamutm0~T2
HUKAK He 3a8Ucum

Pa3paGorumnkmn:

( Vi g npodeccop kadeaprl TeopeTudeckoi hu3uKu C.2. KopeHOnut

[Iporpamma coctaBieHa B cootBeTcTBUH ¢ TpeboBanusiMu @I'OC BO no HampaBieHUO MOATOTOBKH
03.03.02 ®usuka.

Tporpamma paccMoTpera Ha 3acenanmn Kadenphbl TeopeTnyeckor husnku

«15» mapra 2023 r. / /

[Tporokon Ne6 I.o. 3aB. kadempoit > v/ o C.B. JloBuoB

T

Hacrosimmasi mporpamMMa He MoOKeT ObITh BOCIPOU3BedeHA HH B Kakod ¢opme 0e3

NMpeIBaAPUTEILHOT0 MICELMEHHOT0 pa3penieHns Kadgeapbl-pa3padoTyuKa NporpaMmsl.



