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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
(¢U3MUEeCKUM CUCTEeMaM IpH HHU3KUX M BBICOKMX TeMIlEpaTypax, a TakKe YCBOEHHE OCHOBHBIX
¢u3nyecKuX TMpeACTaBICHUH U MaTeMaTUYeCKUX MHJeH, JIeXKalluX B OCHOBE JSTHUX METOJIOB;
npuoOpeTeHre HaBBIKOB WX TNPHUMEHEHHUS K OMUCAHMI0 KOHKPETHBIX (PU3MUECKUX MPOIECCOB M K
BBIUHCJICHHUIO KCIIEPUMEHTAIbHO HAOII0JaeMbIX XapaKTEPUCTHK PABHOBECHBIX CUCTEM.

JlaHHBII Kypc NIpU3BaH peuiaTh CIEAYIOUINE 3a1a4u:

-- pa3BUTHE TMPEACTaBICHUN O TpexX BakHeHmmX aHcamOmsax [mb0ca: MUKPOKaHOHUYECKOM,
KaHOHWYECKOM M OOJBIIOM KAaHOHUYECKOM, 00 SKBHMBAJCHTHOCTH pa3IMYHBIX PaBHOBECHBIX
aHcambOJell, O CBSI3M MEXKIy OHTPONHMEW M BEPOATHOCTHIO M O TEPMOAMHAMMYECKON TEOpUU
baykTyarnmii;

-- OBJAJIcHWE MpHEMaMU TMpPEAENbHOr0 Iepexoja OT KBAaHTOBBIX CTATUCTUYECKHX aHcaMOyiel K
KJaccudeckomy (OOJBIIMAaHOBCKOE MPUOJIMIKEHUE) U CBS3aHHBIX C HUMH Pa3IM4Mi B crlocobax yudera
KBaHTOBOMEXaHUYECKOW TOKIECTBEHHOCTH YaCTHII;

--- (hopMupoBaHME yMEHUH M HaABBIKOB CAMOCTOSTEIBHOIO pacueTa PaBHOBECHBIX MPOIECCOB U
XapaKTePUCTHK PAaBHOBECHBIX CHCTEM.

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

TepMoanHaMuKa U cTaTUcTUYeCKass pU3MKa SBISETCS 00s13aTEIBHOMN JUIsl U3YUYEHHS TUCIUILUIMHON 1Mo
nanHoMmy npodwmmo. Ilpm wu3yuenumn kypca «TepmMoauHaMuka W CTaTUCTHUYECKas (U3HKa»
UCTIONIB3YIOTCSl 3HAHUS, MPHUOOpPETeHHBbIE MPH HU3yYEeHHUH BceX 0e3 MCKIIOYEHHS NpeAbLIyInX
MaTeMaTHYecKuXx M (GU3NYECKuX KypcoB: «Maremarndyeckuil aHanus», «JluneitHas anreOpay,
«Iuddepennmanbupie  ypaBHeHus», «TeopeTnueckass MexaHHKa», «JIMHeWHbIE W HeTUHEHHBIE
ypaBHeHUs QU3UKI», « ITEKTPOIUHAMHKAY, « KBaHTOBasT TEOpHSD.

JlaHHBI Kypc MpeacTaBisieT co00il TEOpeTHUeCKyI0 OCHOBY sl MOCIEAYIOUIMX Ppa3lesioB Kypca
TeopeTuueckod pusuku: «Pu3nMKa CIUIOMHBIX cpen», «Duznyeckas KuUHETHKa», «Dusuka
KOHJCHCUPOBAHHOI'O COCTOSIHUS», «BBeleHHE B KBaHTOBYIO TEOpHUI0 Nois», «KBaHTOBas Teopus
U3ITyYEHUS»

I1I. TpeGoBanus K pe3yJbTaTaM O0CBOCHHUS JMCIHUIIIMHBI (MOLYJIS)

Ilepeyenb MJIaHUPYeMbIX Pe3yJbTATOB O0y4YeHUS] MO JUCUMILIMHE, COOTHECEHHBIX C
HHAMKATOPAMH AOCTUKEHHSI KOMIIETECHIIM I

Kommerentms OIIK-1: CnocobOeH npuMeHsATh 0a30Bble 3HaHHUA B OOJIACTH (DPU3HKO-
MaTeMaTU4ecKuX M (MIM) €CTECTBEHHbIX HayK B cdepe cBoei
npodecCHOHAIEHON e TEHFHOCTH

I/IHIII/IKaTopBI KOMIICTCHIIUH I/IHK ok 1.1

[Ipumensier (Qu3nKo-MaTeMaTHUeCKUil ammapaT B cdepe CcBoeit
HpO(beCCI/IOHaJIBHOI‘/’I ACATCIIbHOCTH NIPUHIUIIBI

Pe3ynbTarel 00y4eHHs 3naem: OCHOBHBIC YPaBHCHHSI M METOJbl PABHOBECHOH TEPMOIMHAMUKH,
OCHOBHBIE 3aKOHBI PABHOBECHON TEPMOIAMHAMHMKM M TEOPHH PaBHOBECHBIX
KBAaHTOBBIX U KJIIACCHUYECKHUX CTATUCTUYECKUX aHcamOuei ' uooca.

Vmeem: TPUMEHSTh 3TH METOJBI JUTs PEIICHHS 33]a4 U3 PA3TUYHBIX PA3IC/IOB
PaBHOBECHOM TEPMOJMHAMHKH M CTAaTHCTHYECKON (QHM3MKHM, IPUMEHATH
METOAbI paBHOBeCHOfI TepMOI[I/IHaMI/IKI/I JJIA peH_IeHI/IH KOHerTHBIX 3aagad,
UCTIOJB3YSI a7ICKBATHBIC MATEMATHUECKUE MOJICITH M TIPUOTIKEHHS.

Braoeem: HAaBbIKAMH  BBIYMCICHUS  OCHOBHBIX  TEPMOIMHAMHUYECKHX
XapaKTePUCTUK, HAaBBHIKAMHM BBIUYMCICHHS OCHOBHBIX TEPMOJHHAMHYECKUX
ypaBHCHI/Iﬁ COCTOAHUA paBHOBeCHI)IX CTaTUCTUYCCKUX CUCTCM.




IV. Coaepxkanue M CTPYKTYpa IHCHUILINHBI (MOYJIsI)

O0BeM TUCIUILUIMHEL COCTABIIACT 6 3aUETHRIX eAuHHMI], 216 yacoB, B ToM ducie 137 4acoB KOHTAKTHOM
paboTHI.

3aHATHS TPOBOATCS TOJBKO B OYHON (opMe 0OydeHUS C MPUMEHEHHEM TUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSITEIbHOW paboThl cTyneHToB uepe3 DMOC dakynapTeTa. DJIEKTPOHHONH M AUCTAaHITMOHHOM
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 CAMOCTOSATENILHYIO paboTy 00y4Jaromuxcs , 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
IOIIA /mpaKTUYECKUe cemecmpam)
Xcst /maboparopHsle
3aHATHUA
1 1-12 |6 (216 |54 54 54 1 53 IIpakTnueckoe
3aJlaHue;
9K3aMEHAIMOH
HBIE 3a/1auH
HUroro: 216 |54 54 54 1 53

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
CaMOCTOSITCITFH | BEITIOTHCHUS (gac.)
. CaMOCTOSTEIIBH
oii paboTBI °
0if paboTHI
6 Tema 1-12 3amauue B ITocie 53 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, Tepmoounamura

Tema 1. Hauana TepMoguHAMUKH

Pabora u temnora. I Hayano TepmoaumHamuku. Il Hayano TepMOIUHAMHUKHU ISl KBa3UCTATHUYECKUX
nporieccoB: ¢popmynupoBkun Tomcona, Kiaysuyca, Kapareomopu. OHTpomus U aOCOTIOTHas
temneparypa. Il Hauano TepMOAMHAMUKH U HECTaTHYECKUX (HeoOpaTuMbIX) mporieccoB. OCHOBHOE
YpaBHEHHE U OCHOBHOE HEPABEHCTBO TepMoaAnHaMukH. 11 Hauano TepmoauHamuky (3akoH HepHcra).
Tema 2. TepmoanHaMnyeckne MOTEHUUAJIbI

OcHoBHbIE TEPMOIMHAMUYECKUE NOTeHIMaIbI: anuadarnueckuit U(S, V,N), cBoOo1Has SHEPTUs
F(T,V,N)=U--TS, sutaneniusa H(S,P,N)=U+PV, noreauuan I'md66ca @(7,P,N)=F+PV, xXumudecKkuit
(T, P) u 6onbiioi norenuman J(7,V, y)=F--@= --PV. YpaBuenue ['u66ca-/lrorema. OO1ue ycioBus
YCTOWYMBOCTH TEPMOJAMHAMUYECKOTO paBHOBECHS, TepMOJUHAMUUecKre HepaBeHcTBa. [Ipunnmmn Jle-
[laTtense-bpayHna. YcnoBust ycTOHYMBOCTH AJIst OJHOPOAHBIX cucteM. [IpaBuio a3 I'n60ca. 3akon
JIEUCTBYIOIIUX MAacCC.

Tema 3. ®a3oBble nepexoabl

VYcnoBusi paBHOBecUs UIsl TeTeporeHHbIX cucteMm. [lpaBuno ¢a3z ['mb0ca. ®a3zoBbie mepexoisl B
OJTHOKOMIIOHEHTHBIX cHucTeMax. YpaBHeHue Kianeiipona-Knaysuyca. VYpaBHenus DOpeHdecra-
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
KJIACCMUECKOM CTaTUCTHUecKOM ¢u3uku B KaptuHe ['amuibToHa u JluyBuns. Heobpatumocts u
Bo3BpatHasi TeopeMa Ilyankape — Llepmeno. KBaHTOBBI aHcamOnb: CTaTUCTUYECKUN OIepaTop
(MaTpuia moTHOCTH), ypaBHeHHe (o Heiimana. OCHOBHOWM MOCTyJIaT KBAaHTOBOM CTATUCTUYECKON
bu3uKH.

Tema 5. Pacnpenesienus I'ndoca

@YHKIMM pacpe/esIeHUs] PABHOBECHBIX CTATUCTUYECKUX CUCTEM.

MuxkpokaHoHu4eckoe pacnpenesenue 'mooca

[Tpunmun (TonMeHa) paBHBIX alpHOPHBIX BEPOSITHOCTEH Uil KBAHTOBOM M30JMPOBAHHOW CHCTEMBI.
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 cCymMma (WMHTErpajl) U €€ CBA3b CO CBOOOJHOW JHEpruer CHCTeMbl. Brramcienue
TEPMOJMHAMMYECKUX BeMMYMH. JlaBneHue Kkak "OTKJIMK" CHCTEMBl Ha H3MEHEHHE o0beMa.
KBazuknaccuueckoe 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 cUCTeMBbl B OOJBIIMAHOBCKOM MNpuOnmxeHuu. Kpasukiaccuueckoe MpUOIMKEHUE IS
MOCTYTIATENIbHBIX CTENEHEeH CBOOObI. Y paBHEHHS COCTOSHUS OOJIBIIMAHOBCKOTO Tra3a. Pacnpenenenue
MaxkcBemna—DbonbiMana kak ogHOoYacTHUHOE pacnpezenenue ['u60ca. Teopema o cpenHeil sHeprumy,
OPUXOSIIEiCs Ha CTeNeHb CBOOOABI OOJBIIMAHOBCKOW CHUCTEMbl. BHYTpeHHHE cTeneHH CBOOObI.
XapakTepucTuyeckasi TeMIeparypa, «3aMOpPOKEHHbIe» cTeneHu cBoOoabl. Bkiang Bpamienuit u
KoJIeOaHUI Ha MpHMepe JIByXaTOMHOU MoJeKyJbl. TeMmepaTypHasi 3aBUCUMOCTb TEIJIOEMKOCTH ras3a
MHOT0aTOMHBIX MoJieKkyJ1. CTeneHb HOHM3alMHK rasa, popmyina Caxa. MneansHble cucTeMbl 0030HOB U
dbepmuonoB. [lpencraBnenue umcen 3amonHeHus. Pacnpenenenus boze-Ditnmteiina u depmu-




Hupaka. Pacnpenenenue MakcBesuia-bonbliMana Kak OPEAEIbHBIN Cllydall KBAHTOBOM CTATHCTUKH.
VYpaBHEHUs COCTOSAHUS MJEATBHOrO KBAaHTOBOTO rasa. Ilapamerp BBIpOXIEHUS KBAHTOBOW CHUCTEMBI

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

K JaBJICHUIO OOJBIIMAHOBCKOTO Ta3a, 00yCIOBICHHBIC KBAHTOBOW CTAaTUCTUKOW. BhIposkneHHBIN 003€-
ra3. Konaencanus bose-DitHmTeitHa. XuMUYeCKU MOTEHIIMAT U TETIOEMKOCTh BBIPOXKACHHOTO 003e-
rasza BOJW3HM KPUTHUYECKOU TOUKH.

Tema 7. ®ayKTyauuu TepMOIMHAMUYECKHX BEJIUYNH

DKBHUBAJICHTHOCTh PaBHOBECHBIX aHcamoOiiel. DiyKkTyanuu TepMOAMHAMUYECKUX BEIMUMH: YHEPTUU U
ycna vactul. DIyKTyaluu 4ucen 3amoiHeHus B (depmu- u 0o3e-cuctemax. TepmMoauHamMH4YecKast
Teopus (QIyKTyauil.

Tema 8. M3iayuenne adCOIIOTHO YEPHOTO TeJIa

3akoHn [lnmanka 1uisi CrieKTpaidbHOW IJIOTHOCTU M3JIy4YEHHs aOCOJIOTHO YEpPHOro Tejia. YpaBHEHUS
coctosiHus GOTOHHOTO Tra3a. J[Ba kiaccuueckux npenena 3akona [lnanka.

Tema 9. Teopus TenJI0eMKOCTH TBEPAOI0 TeJa

Pemeroynasi TemiaoeMKOCTh TBEpAOTO Tela. AKYCTHYECKHME W ONTUYECKHUE BETBU KOJICOAHHIA
pemetku. @ononsl. Teopus DitHmTeitHa U Teopus Jlebas TeruioeMkocTu TBepaAoro Tena. 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. PeppomarHeTusMm 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 COCTOSTHUS
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 Mozaemsx 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 ['enbmroneia u ['n66ca. Usznyuenue. dazoBbie nepexossl. [loBepxHOCTH pazfena.
(29)

5) Auanexrpuxu. Maraetuku. CrepxHu. JIeHTb. 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.
MomeHTHI pacripeiesieHnid. XapakTepucTudeckas QyHKIus. (249)

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

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

9) Cucrembl ¢ IepeMeHHBIM YUCIIOM YacTull. bonbinoe pacnpenenenne ['nb6ca. (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 MakcBemna B d-mepuu. CpeaHee 4YHCIO CTOJKHOBEHHH, JJMHa Mpooera.
Knaccuueckas popmyna Pugapacona. (24)

11) Pacnipeaenenust bonbimana. CucteMbl BO BHEIIHEM MOJIE. (24)

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

13) Pacnpenenenust bonbumana. Knaccuueckue M KBaHTOBbIE MAarHUTHBIE MOMEHTHI B MArHUTHOM
none. Oynkuun JlamwxkeBeHa m bpuimtosHa. BocnpuuMUYHMBOCTE M TEIIOEMKOCTh. Kiaccuueckuid
npeaen. OgHomepHas Mojaenb M3unra. (24)

14) Tepmomunamuka uneanbHbix ®depmu- u bose- rasos B d-mepun, &(p)=ap'. Bose-koHmeHcamus,
termoeMKocTh Jlebas, xumnoTteniman @epmu-rasza B d=2. KBantosas ¢popmyia Pudapacona. (24)

15) Pacnpenenenust @epmu u3 npunnuna Ilaynu u runmotessl MojekylsspHoro xaoca. Mzmyuenue
yepHoro tena. @opmyna [lnanka B cpene. (24)

16) PensaTUBUCTCKMII BBIPOKICHHBIM 3JEKTPOHHBIM Tra3, paBHOBECHME HEWTPOHHON 3BE3/BbI.
OnykTyallud TEPMOJUHAMHYECKMX BEIMYMH. OHTPONUS Kak (QYHKIMS 4YHUCENl 3aloJIHEeHUS.
CoOcTBEHHBIE MOTYTIPOBOIHUKH. (44)

17) Nonuzanus kak tepmanuzanus. CTaTUCTHUECKHI BEC U DHTPOIHS HEPAaBHOBECHBIX KBAaHTOBBIX
ra3oB ¢ rpynnamu Gk>>1 (1mo4tn) BEIpOKIECHHBIX COCTOSIHUN € 3HEpruen Fk 1 UX HEpaBHOBECHBIE U
paBHOBECHBIE UKCIa 3aM0IHeHHsI. Pa3HOCTh MAarHUTHBIX BOCTIPUUMYHUBOCTEHN MpU GUKCUPOBAHHBIX H

u N. 3aBUCHMOCTbh XMMIIOTEHIIMANA # OT MAarHUTHOIO IOJIsA, IOJHAsI HAMATHUYEHHOCTb U (DyHKLUS
JlamxeBeHa MarHeTka B OOJIBIIMAHOBCKOM MPUOIMKEHHUU. (44).

4.3.2. [lepedyenb TeM (BOMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE U3Yy4YeHHe CTYyIeHTAMM B
aMKax camocTositebHoil padorsl (CPC)

No Pasnen Bun 3aganue Pexomennyemas KoanuectBo yacos
HEJI. CaMOCTOSITEILHOM nuTepaTypa
paboThI
Tepmoaunamuka | BHeaynutopHoe Howm. 3aa. u OcHoBHast U
Tembr 1-3 peuieHue 3a1a4 3ananne 1 JOIOTHUTEILHAS
20
http://

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

korenb/TDSPh/
job_1.pdf

Craructuueckas | BHeaymutopHoe Howm. 3an. u OcHoBHast U

¢uznka penieHue 3aaa4 3anamue 2 JIOTIOJTHUTEITbHAS

Tembr 4--12 ] 33
http:/

www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 2.pdf

4.4. MeToanueckne yKa3aHusl 10 OPraHU3aluu CAMOCTOSTEIbHON Pad0ThI CTYIEHTOB

Pazoen 1, Temwt 1--3: CBOEBpEMEHHOE pEICHUE IOMAIITHUX 3aJJaHUN YKa3aHHBIX B IUlaHaX. Pazden 2,
Temovr 4—12: CBOEBpeMEHHOE pENICHNE IOMAIIHUX 3aJaHUi YKa3aHHBIX B M1aHaXx. CBOEBPEMEHHOE
BBITIOJTHCHHUC U CAava IBYX CEMCCTPOBLIX 3aIlaHI/H>'I.

4.5. llpumepHasi TEeMATHKA KyPCOBBIX padoT (IpP0eKTOB) (IIPH HAJTUYHUHN)
KypcoBbie He peryCMOTPEHBI.


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-MeTONM4YEeCKOEe M HH(POPMALMOHHOE o0ecnedeHne TUCHUIITIHHBI (MOTYJIs1)

a) CIIMCOK JINTepPaTypbl
OcHoBHast iMTEpaTYpa

1. Axceabm, Anapeii HBanoBu4Y. OCHOBBI CTaTUCTHYECKOW (U3UKA € TEPMOIUHAMUKHU
[DnexTpoHHBI pecypc] : yuebd. mocodue / A. 1. AucensM. - Mocksa : Jlans, 1973, 2007. - 423, [3] c. :
i, - (YueOHuKM 171 By30B : crienuainbHas juteparypa) (Kmaccudeckass yueOHas muTepaTypa 1o
¢uszuke) (Jlyumme knaccuueckue yueOHukn). - Peskum pocryna: IbC "H3nareabcrBo "Jlanb". -
Heorpanuu. nocrym.

2. Kotkun, I'nne6 JleonnaoBuy. Jlekiuu no craTuctuueckoit gpusuke. yued. mocodue / I'.JL.
Kotkun. - MockBa — MxeBck, : R&C Dynamics, 2006. 190 c. (20 sk3)

3. Kopeno0Jiut, Cepreii ImmanyunaoBuy. KoHCHIEKT eknuii mo craructudeckoid 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 JvmvanyuwioBu4. KoHCIIeKT JneKkuMid MO CTaTUCTUYECKOW (Qu3uKe
[OnexTponnslii pecype] : yueb. nmocobue / C. 3. Kopenbsur, C. . CuneroBckud. — 2-e uzm. --
Upkytckuii roc. yu-T, Hayu. 0-ka. - DnektpoH. TekcroBble AaH. - Upkyrck : UT'Y, 2015. Pexum
pocryna: U3 "bub6auorex'. - Heorpanuu. gocrym. (2005 cd-rom)

5. Kopen6uurt, Cepreii IvvanywioBuy. KoHCIEKT NeKknuil mo TepMoauHaMuke : Yd4eo.
nocobue / 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 JIEKIMH IO TEPMOAMHAMUKE [ DIEKTPOHHBIN
pecype] : yueb. mocobue / C. D. Kopenomur. - 9BK. - Upkyrck U3za-so: UT'Y, 2007.-. 67 c- Pexum
pocryna: 343 "bubaunorex". - Heorpanu4. gocrym.

7 . Kopenouut, Cepreii OvmmanyuwioBud. J[BeHaaaTh 3aa4 Mo dKoJorudeckon ¢pusmuke [Tekcer] :
3agaunuk / C. O. Kopenbunt ; UpkyTckuii roc. yH-T, @u3. dak. - Upkyrck : M3n-so UT'Y, 2013. - 56
c.; 24 cm. (50 5k3)

8. KopenOaur, Cepreii ImManywjaoBM4Y. J[BeHaanaTh 3a7ay MO HKOJOTHMUECKOW (usmke
[DnexTponnslii pecypc]: 3amaunuk / C. 3. Kopenobnur. - 9BK. - Upkyrck : U3a-so UT'Y, 2013. -
Pexxum gocryna: 343 "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. Tepmomnunamuka [Tekcr] : [Yueb.mis yH-ToB mo cren."®dusmka"] /
W.I1. ba3zapog. - 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. 3ajauyn Mo TepMoAMHAMMKe M cratuctuueckoil ¢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 7k3)
6. KBacumkoB, 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. crenl. 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. ba3apos, U. II. TepmoauHaMuka u craTuctudeckas ¢usuka : y4deO. mocodue s CTYy.
BY30B, 00y4. o Hanp. u cnell. "®uszuka" / . [1. bazapos, 3. B. I'eBopksH, 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 yacTHOCTH:

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

Ayautopus MUHUMYM ¢ AByMs Jockamu u Mmein. Jloctyn k pecypcam UI'Y u3 cetu Murepner. Ha
JEKIUSIX MOTYT MCIIOJIb30BaTbCsl MYJIBTUMEIUIHBIE CpEICTBA: IMPOEKTOpP, IEPEeHOCHOW HKpaH,
HOYTOYK.

VII. O0pa3oBare/ibHbIe TEXHOJOTHHU

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

VIII. OueHouHble MaTepHUAJIbI JAJI51 TEKYIIEro KOHTPOJISI M POMEKYTOYHOI aTTecTaluu
q)OHH OLCHOYHLIX CPEACTB IMMPCACTABJICH B IIPUIOKCHUU.

@opMBI TEKYIIEr0 KOHTPOJIS: KOHTPOJbHas paboTa 1Mo TepMOJAWHAMUKE; MPHUEM JBYX CEMECTPOBBIX
3ananuil. Dopma NPOMEXyTOYHOTO 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 BOCIPUUMYHUBOCTD ¥, (T) Margetuka c M =y, (T)H BO BHEIIHEM moiie H,
eci ero TerioeMkocth Cy;, He 3aBUCUT OT HAMAarHUYCHHOCTH M .

(2) Haiiru Teroemxoctu mporecca @(P,T)= const .

(3) Haiitu TepMudeckoe ypaBHEHHE COCTOSIHUS CPEJIbI, ISl COKUMAEMOCTH K, , B TEpPMUYECKOTO

koo unuenTa gasnenus S, koropoit: VK, =1/ a)(T ), Pp, =B (V)

8.2. 3amaum u3 exeHeAENbHBIX JOMAIHUX 3aJaHui, yKa3aHHbIX B IIJJaHaX CEMHHApPOB, M JBYX
CEMECTPOBBIX 3aJaHUM.

8.3. [IpumepHBIil CIMCOK BOMPOCOB K AK3aMEHY

HayaJjia TepMoaguHaAMUKH

Pab6orta u temora. I Hawano TepmomuHamuku. Il Hagamo TepMOAMHAMUKH IS KBa3UCTaTUUECKHX
nporeccoB: QopmynupoBkn Tomcona, Kiaysuyca, Kapateomopu. OuTpormus u abcomroTHas
temneparypa. 11 Hauano TepMOAMHAMUKH Ul HECTaTHYECKUX (HeoOpaTuMbIX) mporeccoB. OCHOBHOE
YpaBHEHHE U OCHOBHOE HEPABEHCTBO TepMoaAnHaMuKH. 11 Hauano tepmoauHamuky (3akoH HepHcra).
TepmoauHaMHuYecKue MOTEHIHAJIBI

OcHOBHBIE TEepMOAMHAMHYECKHE TMOTeHIManbl: anuadbaruyeckuit U(S,V,N), cBoOomHas sHeprus
F(T,V,N)=U-TS, saranermus H(S,P,N)=U+PV, norenuuan I'n66ca ®(T,P,N)=F+PV, xummuueckuit
w(T, P) u 6ompmoit morenmman J(T,V,u)=F-®= -PV. YpaBuenne ['n66ca-/rorema. OO6mue ycmoBus
YCTOMYHUBOCTH TEPMOJAMHAMUYECKOTO PAaBHOBECHs, TEPMOJIUHAMHUECcKue HepaBeHcTBa. [Ipuniumn Jle-
[atenbe-bpayna. YcioBus ycTOHYUBOCTH 7151 OJJHOPOIHBIX CUCTEM, 3aKOH JACHCTBYIOIIUX MacC.
®a3oBble epexoabl

YcnoBusi paBHOBecUS! Uil TeTeporeHHbIX cucteMm. [IpaBuno ¢a3z ['mb0ca. da3zoBeie mepexoasl B
O/JIHOKOMITOHEHTHBIX cucTeMax. YpaBHeHue Kraneipona-Kmaysuyca. VYpaBHenuss DIpeHdecta-
Keesoma. Tepmomunamuka AMPICKTPUKOB W MarHeTUkoB. Da3oBbIl mepexoa MeTamna U3
HOPMAaJILHOT'O B CBEPXITPOBOJIAIIEE COCTOSTHHE.

AHcamM0J1b B CTATHCTHYECKOH MEeXaHUKe

Cratuctuueckuii ancam0ib, (asoBoe mpocTpaHcTBO M (GyHKIMSA pactpeneneHus. Kinaccnuyeckuid
aHcambnp, Teopema JluyBumisa, ypaBHeHue Jluysuins. KBaHTOBBIT aHcaMOnb, CTaTHCTUYECKUI
omeparop, MaTpulla IUIOTHOCTH, ypaBHeHue (Gon Heiimana. OCHOBHO#M TOCTyJaT CTaTUCTHYECKOM
buzuKH.

Pacnpenesnenus 'm6oca.

PaBHOBecHbIe cTaTucTHueckue cuctemsl. [Ipunnun (Tonmena) paBHBIX almpUOPHBIX BEPOATHOCTEH IS
W30JIMPOBAHHON CHUCTEMBI. MUKpOKaHOHHYECKOe pactpeneicane [ nO6ca. CTaTUCTUYECKHA BEC U
SHTpoNHs cucTeMbl. KBa3ukiaccuueckoe NpuOIMKEHHE i1 MUKPOKAHOHUYECKOTO pacHpeeieHus U
BBIYHMCIICHHE TEPMOJMHAMHYECKUX BEIMYMH. DHTPOMHSI KaK Mepa HEOIPEACIICHHOCTH COCTOSHUS
cuctembl. KaHoHumueckoe pacmnpenenenue [ub0ca nans 3aKpbITOl  CHUCTEMBI B TepMOCTarte.
Kanonnueckas craructuueckass cymMma (MHTETpaji) U €€ CBsI3b CO CBOOOJHOW DPHEPTrUEH CHUCTEMBI.
JlaBieHue kak "OTKIMK" cUCTEMBI Ha U3MEeHeHHe o0bemMa. OTKphITast cucTeMa B TepMocTare. bonbioit
KaHOHUYECKHI aHcamOIsib. CTaTHCTHYECKUN OmMepaTop Il CUCTEM C MEPEMEHHBIM UYUCIIOM YaCTHII.
Brruncnenne TepMoIMHAMUYECKUX BETUYHH C MOMOIIBI0 OOJIBIIOT0 KAHOHUYECKOTO pacIpeieieHHs
['u606ca. Teopema Hephcra.

HneanbHble cucTeMbl MACCHBHBIX YaCTHIL

WneanbHble cuCTeMbl B OOJNBLIMAHOBCKOM NpuOmmkeHuH. Kpasuknaccuueckoe MNpHOMMKEHHE IS
IOCTYTNATENIbHBIX CTENEHEH CBOOOBI. Y paBHEHMs COCTOSIHUS OOJIBLIMAHOBCKOTO ras3a. Pacnpenenenue
MakcBemna-  bosbliMvana  kak ~ oJHowyacTM4yHOoe  pacnpeaeneHue  ['ubb6ca. Teopema o
paBHOpacIpeleleHud M CpeJHeW DSHepruu, MpUXOAsILENHcs Ha OAHY CTeNeHb CBOOOABI
O0JIBLIMAHOBCKOI cuctembl. BHyTpeHHHe creneHu cBOOOJBI. XapaKTepUCTHUECKas TeMIleparypa,
"3aMopoxkeHHble" cTerneHu cBoOOAbl. Bxman BpameHuid u kojebaHWH Ha NpUMEpPE JBYyXaTOMHOMU
MoJieKynbl. TemmepaTypHas 3aBUCHMOCTb TEIUIOEMKOCTH ra3a MHOTOaTOMHBIX MouieKysd. CTeneHb
MOHM3aIUN ra3a, popmyna Caxa. neansHble cuctemMbl 0030HOB U pepmuoHOB. [Ipencrapnenne yncen
3anonHeHus. Pacnpenenenns bose-Olinmreiina u @epmu-/lupaka. Pacnpenenenne Maxkcsena-



bonbumana kak mpeneibHbI Cly4dail KBaHTOBOW CTATUCTHKU. OKBUBAJIHEHTHOCTh PAaBHOBECHBIX
aHcambnei. @nykryauuu HsHepru. @OIykTyanuud TMOJIHOIO YMciaa dYacuil. ba3zoBas Qopmyna
BBIYUCIICHUS (DITYyKTaluii OCHOBHBIX TEPMOAMHAMUYECKUX BeTHMUUH. DIyKTyaIlluH YMCes 3al0JIHEHUS B
bepMu- u 0o3e- cucreMax. YpaBHEHMsI COCTOSHHUS HAEAIBHOTO KBaHTOBOro rasa. [lapamerp

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

0oapIIMaHOBCKOTO TpuOIMxKeHus. [lonpaBku K AaBICHUIO OOJBIIMAHOBCKOTO Ta3a, 00YCIOBJICHHBIC
KBaHTOBOM CTAaTUCTHKOW. BripoxkaeHHbli 0o3e-ra3. Konaencanus bosze-DiiHimTeiliHa. OHeprus,
TEIJIOEMKOCTh, JaBJICHUE BBIPOKIECHHOTO 003€-ra3a HIDKE KPUTHYECKOW TemrepaTyphl. [loBeaeHue
XUMHYECKOTO TOTEHI[aIa BOIM3U KPUTUYECKON TeMIIEpaTyphl

N3nydyenune abCoOTHOTHO YEPHOTO TeJia

3akon [lnmanka 1isi CIEKTpaibHOW IJIOTHOCTH H3IIYYEHHUs a0OCOMIOTHO YEpPHOrO Teia. YpaBHEHUS
coctostHus (POTOHHOTO Ta3a. JIBa kiaccuyeckux mpejaena 3akoHa [lmanka.

Teopusd TEMJI0eMKOCTH TBEPAOI0 Tejia

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

CBoiicTBa BBIPOKIEHHOT0 (pepMH-Ta3a

®epmu-raz npu T=0 K, ypoenr depmu, temmneparypa @epmu. [laBieHue BBIPOKAESHHOTO (GepMu-
rasza. DJIEKTPOHHAs TEIIOEMKOCTh MeTaioB ipu [ << 7.

MarseTu3sm

MarnuTHbele CBOMCTBAa JJIEKTPOHHOrO Trasza: mnapamarHetusm Ilaynm wu auamarnerusm Jlannay.
Jlokanu3oBanuble cnuHbl. ®eppomarnerusm u  "MosekynspHoe" mosne Beiica. OO6meHHOE
B3aumoieiicTBue [ elizenoepra. JloMmeHsI.

CnadoHenaeaabHbIi KJIaCCHYEeCKHH ra3

Yyer B3aumozeicTBus Moyiekyd. Bupuan. VYpaBHeHHE COCTOSHHUS claOOHEuAeanbHOro rasa.
BupunansHoe pasnoxeHue.

8.4. IIpumep sx3amenayuonroo buiema:

1. II Hauano TepMOAMHAMHUKU JUIsl HECTAaTHUECKUX (HEOOpaTUMBIX) TpoieccoB. 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 YpPaBHEHHS COCTOSIHUS HJI€aIbHOI'O BBIPOXKIEHHOro 0o03e - rasa
(T<TB) naiitu ero 3HTpoIHUI0 S U TeroeMKkocTs Cv, Kak GyHKuKU TemnepaTypsl 7 u o0bema V.

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

1. quy paBHa TCIIITIOEMKOCTh HpI/I IIOCTOAHHOM JABJICHUU OJIs paBHOBeCHOFO I/I3Hy‘-ICHI/I$I?
o0 3k
C, = 0
const #0

2. Kak nns pukcupoBaHHOI TeMiiepatypsl I° 3aBUCUT OT 00beMa V' TEII0eMKOCTh MPU MOCTOSTHHOM

HUKax He 3aeucum *

oobeme Cp paBHOBecHOro rasa Ban-uep-Baanbca? €, ~ auneino ~V
Kkeaopamuuno ~ V>



3. Kak a5 puxkcupoBanHON Temriepatypsl I 3aBUCHT OT 00beMa /' TEII0eMKOCTh MPH MOCTOSTHHOM
oobeme €, paBHOBECHOTO HJICaIBHOTO HEAOCOIOTHO BEIPOKICHHOTO O03e-ra3a’?

aunetno ~ V¥
C, ~ 1§ keaopamuuno ~ V?

HUKAK He zasucum

4. Kak it GUKCUPOBAHHOM 4YHWCJIE YacTHI] N 3aBUCHT OT TEMIIEpaTypbl [ TEIUIOEMKOCTh IpHU
noctossHHOM o0beme C PaBHOBECHOT'O HJEATBHOTO HEaOCOMIOTHO BBIPOXKACHHOTO (hepmu-raza?
aureuno ~ T *

Cp~1 keadpamuuno ~ T
|ummx He 3asucum |

PaspaboTunkmu:

( ’i g npodeccop kaheapbl TECOPETUICCKON (HUBHKU C.2. Kopenbaut

[Iporpamma coctaBieHa B cootBeTcTBuM ¢ TpedoBanusiMu @I'OC BO no HanpaBieHH0 MOATOTOBKH
03.03.02 dusuxa.

[IporpamMma paccMoTpeHa Ha 3acelaHun Ka(,’pem)m TGODGTI/I‘/{CCKOI‘/’I d)I/I3I/IKI/I

«15» mapra 2024 1. o :

[Iporokon Ne7 H.o. 3aB. kadempoii // ; C.B. JloBuos

7V

Hacrosimmass mporpamMa He MoO:KeT ObITH BOCIpPOM3BeeHA HH B Kakoii ¢opme 0e3

npeaBapuTeJbHOI0 NMIMCbMEHHOT0 paspeicHUust Ka(benpbl-paspaﬁqunKa nmporpaMmmal.



