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I. Heau u 3a1a4m I CUMILTAHBI (MOAYJIA)

Lenbto aucuuruinHebl « TepMoauHaMUKa U CTaTUCTUYecKass (U3MKa» SBISETCS YCBOEHHE OCHOBHBIX
U U METOJOB PaBHOBECHOM TEPMOJMHAMUKH U TEOPUHM PAaBHOBECHBIX KBAHTOBBIX M KJIACCHUYECKUX
cTaTHCTUYeCKuX aHcambnedl ['mO0ca u mpuoOpeTeHHe HaBBIKOB WX MPUMEHEHUS K KOHKPETHBIM
¢u3MUecKUM CcCUCTeMaM IPH HU3KUX M BBICOKMX TEMIIEpaTypaX, a TaKKe YCBOEGHHE OCHOBHBIX
¢u3nyecKux TMpeACTaBICHUH U MaTeMaTUYeCKUX HJeH, JIeXKalluX B OCHOBE OTUX METOJIOB;
npuoOpeTeHNe HABBIKOB WX TNMPHUMEHEHHs K OMHCAHUIO KOHKPETHBIX (PU3MUYECKUX MPOIECCOB M K
BBIUHCJICHHUIO 3KCIIEPUMEHTAIbHO HAOII0JaeMbIX XapaKTEpUCTHK PABHOBECHBIX CUCTEM.

JlaHHBII Kypc IpU3BaH peuiaTh CIEAYIOUIUE 3a1auu:

-- pa3BUTHE TPEACTaBICHUN O Tpex BakHeHmmX aHcamOmax [mb06ca: MUKPOKaHOHWYECKOM,
KaHOHUYECKOM M OOJBIIOM KAaHOHMYECKOM, 00 SKBHMBAJCHTHOCTH pa3IMYHBIX PaBHOBECHBIX
aHcamOJiel, O CBSI3M MEXIy OHHTPONHMEH M BEPOATHOCTHIO U O TEPMOJMHAMHUYECKOH TEOopuu
baykTyarnmii;

-- OBJAJIeHWE MpPHEMaMU TMPEAENbHOr0 Iepexoja OT KBAHTOBBIX CTATUCTUYECKHX aHcaMOyield K
KJaccuyeckomy (OOJBIIMAHOBCKOE MPUOJIMKEHUE) U CBSI3aHHBIX C HUMH Pa3JIM4Mi B cllocobax yudera
KBaHTOBOMEXaHUYECKOU TOKIECTBEHHOCTH YaCTHII;

--- (hopMupoBaHHE yMEHUH M HaABBIKOB CAMOCTOSTEIBHOIO pacueTa paBHOBECHBIX IPOIECCOB H
XapaKTePUCTHK PAaBHOBECHBIX CHCTEM.

I1. MecTto aucuuniaunsl (Moay.as) B cTpykrype OIIOII

TepMoanHaMuKa U cTaTUCTUYECKass PU3UKa SBISETCS 00s13aTENBHOMN JUIsl U3YUYEHHS TUCIUILUIMHON 1Mo
nanHoMmy npodwmmo. Ilpm wu3yuenun kypca «TepmoauHamMuka W CTaTUCTHUYECKas (U3HKa»
UCTIONB3YIOTCS 3HAHUS, NPUOOpPETEHHBbIE MPH HU3YyYEeHHUM BceX 0e3 HCKIIOYeHHS NpeAbLIyIInX
MaTeMaTHYeCKuX M (U3NYECKuX KypcoB: «Maremarndyeckuil aHanus», «JluHeitHas anreOpay,
«Iuddepennmanbupie  ypaBHeHUs», «TeopeTnueckas MexaHUKay, «JIuHelHble M HeIMHEHHBIE
ypaBHEHUs PU3UKI», « ITECKTPOIUHAMIKAY», « KBaHTOBas TeOpHsI».

JlaHHBI Kypc MpeacTaBisieT co00il TEOPEeTHUYECKYI0 OCHOBY JUISl MOCIEAYIOIIMX pa3lesioB Kypca
TeopeTuueckod usuku: «Pu3nuKa CIUIOMHBIX cpen», «Duznyeckas KuHeTHKa», «Dusuka
KOHJCHCHUPOBAHHOI'O COCTOSIHUA», «BBelJeHHE B KBAaHTOBYIO TEOpHIO Moiis», «KBaHTOBas Teopus
W3ITyYCHUS

I1I. TpeGoBanus K pe3yJbTaTaM O0CBOCHHS JMCHUILIHHBI (MOLYJIs)

Ilepeyenb mMUIAHMPYEMBIX Ppe3yJbTAaTOB OO0OY4YeHUs] 1O JUCIHHUIJIMHE, COOTHECEHHBIX C
HHAMKATOPAMH JOCTUKEHUS KOMIIECTECHIIMI

Kommerentms OIIK-1: CnocobOeH npuMeHsATh 0a30Bble 3HaHHUA B OOJIACTH (PU3HKO-
MaTeMaTUYeCKUX M (MJIM) €CTECTBEHHBIX Hayk B cdepe cBoell
npodecCHOHATEHON e TEIHHOCTH

I/IH}II/IKaTopBI KOMIICTCHIIUH I/IHK ok 1.1

[Ipumensier (Qu3nKo-MaTeMaTHUecKuii ammapaT B cdepe CBoeHt
HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTH TPUHIHIIBI

Pe3ynbTarel 00y4eHHs 3naem: OCHOBHBIC YPaBHCHHS M METOJbl PABHOBECHON TEPMOIMHAMHUKH,
OCHOBHBIE 3aKOHBI PABHOBECHON TEPMOIMHAMHUKH M TEOPHH PABHOBECHBIX
KBAaHTOBBIX U KJIIACCUYECKHUX CTATUCTHYECKUX aHcaMmOiieil I mooca.

Vmeem: PUMEHSATL 3TH METOBI JUTS PEIICHUS 3a7a4 U3 PA3TUUHBIX Pa3/Ie/iOB
PaBHOBECHOM TEPMOOWHAMHKH M CTaTUCTHYECKOM (PHM3HMKM, IIPUMEHATEH
METObI paBHOBeCHOﬁ TepMOJIHHaMPIKPI JJIA peHIeHI/IH KOHerTHLIX 3aJ1a4,
UCTIOJTB3YSI 47ICKBATHBIC MATEMATHUECKUE MOJIEITH M TIPUOITMKEHHS.

Braoeem: HAaBbIKAMH  BBIYHCICHUS  OCHOBHBIX  TEPMOIMHAMUYECKHX
XapaKTePUCTUK, HABLIKAMH BBIYUCICHHS OCHOBHBIX TEPMOIMHAMHYECKHIX
ypaBHCHI/Iﬁ COCTOAHUA paBHOBCCHI)IX CTATUCTUYCCKUX CUCTCM.




IV. Coaepxxanue M CTPYKTYpPa TUCHUILINHBI (MOLYJIs1)

O0BeM IUCIUILUIMHEL COCTABIIICT 6 3aUeTHRIX equHuIl, 216 gacoB, B ToM uncie 137 4acoB KOHTAKTHOM
paboTHI.

3aHsATUSL IPOBOJATCS TOJIBKO B OUHOM (hopMe OOydeHHs C PUMEHEHHEM JUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSITEIbHONW paboThl cTyneHTOB udepe3 DMOC dakynpTeTa. DJIEKTPOHHOH M JUCTAaHITMOHHOM
dbopM o0ydeHUs HE TPETyCMaTPHUBACTCS.

Ha npaktuueckyto HoAroToBKY OTBOAUTCS 54 daca.

dopMa NpOMEKYTOUHON aTTECTALUU: IK3aMEH.

4.1. Conep:xaHue JMCHHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHeM BHI0B Y4eOHbIX
3aHAITHH M OTBEJCHHOI0 HA HUX KOJINYeCTBa aKaJleMUYeCKHX Yac0B

Ne |Pasme| C| Bc "3 Bunbt yue6HOI paboTHI, DopMmbl
n/m 1 e | er | HHUX BKJIIOYasi CAaMOCTOSATENILHYIO paboTy 00y4Jaromuxcs , TEKYIIETO
JUC | M | O |TpaKT MPaKTHYECKYIO MOJATOTOBKY U TPYAOEMKOCTh KOHTPOJIS
UIUIM | € | 4Ya |H4ecK (B yacax) yCIIEBAEMOCTH;
HBI/TE| C | €O ast dopma
KonrakTHas paboTa mpenoaaBaTeis ¢ Camocrosren
MBI | T B | moAaro MPOMEXYTOYHO
o0ydJaromuMucs bHas .
p TOBKa it arTecTanun
pabora
o0yga Jlexumn Cemunapckue | Koncynprammu (no
IOIIHA /mpaKTHYECKUE cemecmpam)
Xcst /mabopatopHbIe
3aHATHA
1 1-12 |6 (216 |54 54 54 1 53 IIpakTueckoe
3ajlaHue;
9K3aMEHAIIMOH
HBIE 33Ja4N
HUroro: 216 |54 54 54 1 53

4.2. Il;1an BHeAyIUTOPHOI CaMOCTOSITeIbHOM PadoThl 00y4aOIIUXCH MO0 JUCHHUIINHE

Cemectp HazBanue CamocTrosTenbHas paboTa 00ydaromuxcs OrneHouHoe Y4ebHo-
azzena, TEMBI CpPeICTBO METOAMYECKOE
pasaena, Bun Cpoku TpynoeMkcTb pen A
obecrieueHme
CaMOCTOSITEITLH | BBITIOJTHCHUS (gac.)
. CaMOCTOSITEIIBH
oii paboThI ~
0if paboTHI
6 Tema 1-12 3amanue B ITocie 53 Hemonctpanust | UcTounuku u3
PO IeHHBIX TOTOBBIX .
BHJC 3aadu p . OCHOBHOHM U
TeM perreHmi
JIOTIOJTHUTEIHHO

I IUTEpaTyphI
0 TeMe
MPaKTHYECKNX
3aHITHUH;
O0pa3oBarenbH
BI€ PECYpPCHI,
JIO-CTYITHBIE IO
JIOTUHY U
HapoJIo,
MIPEIOCTaBIIIEM
biM Hayunoit
6ubnnorekoit
ury.




4.3. Conep:xxanue y4eOHOro MaTepuasa
CO}ICD)KaHI/Ie pa3aejioB U TEM JUCHUIIJIUHDbI

Pazoen 1, Tepmoounamura

Tema 1. Hauana repMoguHaAMUKH

Pabora u temnorta. | Hawano tepmoamHamuku. Il Hayano TepMOIUHAMHMKHU ISl KBa3UCTATHUECKUX
nporieccoB: ¢popmynupoBkun Tomcona, Kiaysuyca, Kapareomopu. OHTpomus U aOCOTIOTHAs
temneparypa. Il Hauano TepMOAMHAMUKH IS HECTaTHUECKUX (HeoOpaTHMbIX) mporieccoB. OCHOBHOE
YpaBHEHHE U OCHOBHOE HEPABEHCTBO TepMoaAnHaMuKH. 11 Hauano TepmoauHamuky (3akoH HepHcra).
Tema 2. TepmoanHaMmnyecKkre MOTEHUNAJIbI

OcHoBHBIE TEpMOAMHAMUYECKUE NOTeHIMaIbI: anuadarnueckuil U(S, V,N), cBo6oHas 3HEpTUs
F(T,V,N)=U--TS, sutanenius H(S,P,N)=U+PV, norennnan ['n66ca @(T,P,N)=F+PV, XuMA4eCKHii
(T, P) u 6onbiioit noteniwman J(7,V, y)=F--@= --PV. YpaBuenue ['u66ca-/lrorema. OOmue ycioBus
YCTOWYMBOCTH TEPMOJAMHAMUYECKOTO paBHOBECH S, TEpMOUHaAMUUeckue HepaBeHcTBa. [Ipunmumn Jle-
[laTtense-bpayHa. YcinoBust ycTOHYMBOCTH AJIst OAHOPOAHBIX cucteM. [IpaBuio ¢a3 I'n60ca. 3akon
JIEUCTBYIOIIUX MacCC.

Tema 3. ®a3oBble nepexoabl

VYcnoBusi paBHOBecUs! Ui TeTeporeHHbIx cucteM. [lpaBuno ¢a3 ['mb0ca. Pa3zoBbie mepexoisl B
OJTHOKOMIIOHEHTHBIX cHucTeMax. YpaBHeHue Kianeiipona-Knaysuyca. VYpaBHenus OpeHdecra-
Keezoma. TepmoanHaMuka JUAJIEKTPUKOB M MarHeTUKOB. Da3oBBIM MEpexoa MeTauia U3
HOPMAJIbHOTO B CBEPXITPOBOSAIIEE COCTOSTHUE.

Pazden 2, Cmamucmuueckan gpusuxa.

Tema 4. AHCaMOJIb B CTATHCTHYECKOI MeXaHUKe

Knaccuuecknit cratuctudeckuid ancamOIb: ()a30BO€ TPOCTPAHCTBO W (PYHKIUS pacIpeieIICHHS.
KJIacCHYecKoro ancamb6is, teopema JluyBwiis, ypaBHeHue JlnyBwis. OCHOBHOM mocTynaT
KJIACCMYECKOM cTaTucTuueckoi ¢u3uku B KapTuHe ['amunbToHa u JluyBuns. Heobpatumocts u
Bo3BpaTHasi TeopeMa Ilyankape — Llepmeno. KBaHTOBBIM aHcamOnb: CTaTUCTUYECKUH OIEpaTop
(MaTpuila IOTHOCTH), ypaBHeHHe (poH Heiimana. OCHOBHOI MOCTynaT KBAaHTOBOM CTaTHCTHYECKOU
bu3uKu.

Tema 5. Pacnpenenenusi 'm60ca

@YHKIMM pacpeesIeHUs] PABHOBECHBIX CTATUCTUYECKUX CUCTEM.

MuxkpokaHoHu4ecKoe pacnpeaesenue 'mooca

[Tpunun (TonMeHa) paBHBIX alpHOPHBIX BEPOSITHOCTEH Uil KBAHTOBOM M30JIMPOBAHHOW CHCTEMBI.
Cratuctuueckuii Bec W HHTpomnusi cuctembl. KBasukiaccuueckoe MNPHUOIMKEHWE W BBIYHCICHUE
TEPMOJUHAMHYECKHUX BEJIMYMH. BeposATHOCTh M »HTponus (Kak Mepa HEOIPEAEICHHOCTH COCTOSHUS
cucTtembl). Beruncienue TepMoIMHaAMUYECKUX BEJTHUHH.

Kanonunueckoe pacnpenesenne I'md0ca nist 3akpbIToil cucteMbl B Tepmocrare KaHoHnueckas
CTaTUCTUYECKass CymMMma (MHTErpajl) U €€ CBA3b CO CBOOOIHOW JHEpruerd CHUCTeMBbl. BbrumcieHnue
TEPMOJIMHAMMYECKUX BeIM4YMH. JlaBneHne Kkak "OTKJIMK" CHCTEMBbl Ha M3MEHEHHEe o0beMa.
KBaszuknaccuueckoe npuodInxKeHue.

Boabmoi kaHOHMYecKHii aHCaMOJIb /ISl OTKPBITOM CHCTEMBI B TEpMOCTaTe

CratucTuueckuii  omeparop s CHUCTEM C TEPEeMEHHBIM 4YHCIOM dYacTull. Bsruncienue
TEPMOJIMHAMMYECKUX BEJIMYUH C TOMOIIbI0 OOJBIIOr0 KaHOHMYECKOro pacrpeneneHus ['ndodca.
Teopema HepHcra.

Tema 6. UneaibHbIEe CHCTEMBI MACCHBHBIX YaCTHIY

WneanbHble cUCTeMbl B OOJBIIMAHOBCKOM NpuOimxeHu. KBasukiaccuueckoe NpUOIMKEHHE IS
MOCTYTATEeNbHBIX CTENEHEeH CBOOObI. Y paBHEHHS COCTOSHUS OOJIBIIMAHOBCKOTO ra3a. Pacnpenenenue
Makxkcgemna—DbonbiiMana kak oJHOoYacTHUHOE pacnpezenenue ['u6oca. Teopema o cpenHeit sHepruu,
OPUXOSIIEICS Ha CTeNeHb CBOOOABI OOJBIIMAHOBCKOW CHUCTEMbl. BHYTpeHHHE CTeneHH CBOOOJIBI.
XapakTepucTuyeckasi TeMIeparypa, «3aMOpPOKEHHbIe» cTeneHu cBoOoabl. Bkian Bpamenuit u
KoJIeOaHUI Ha MpHMepe IBYXaTOMHOU MoJeKyJbl. TeMrepaTypHast 3aBUCUMOCTh TEINIOEMKOCTH Ta3a
MHOT0aTOMHBIX MoJiekyJ. CTeneHb HOHM3AIMK Ta3a, popmyna Caxa. MaeanbHble cicTeMbl 6030HOB U
dbepmuonoB. IlpeacraBnenue umcen 3amonHeHus. Pacnpenenenus boze-Ditnmteitna u Ddepmu-




Hupaka. Pacnpenenenue MakcBesuia-bonbliMana Kak OPEAENbHBIN Cllydaldl KBAHTOBOM CTATHUCTUKH.
VYpaBHEHUs COCTOSAHMSI WJICAIbHOTO KBAaHTOBOIrO rasza. IlapameTp BBIpOXKIECHHUS KBAaHTOBOW CHCTEMBI

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

K JaBJICHUIO OOJBIIMAHOBCKOTO Ta3a, 00yCIOBICHHBIC KBAHTOBOW CTATUCTUKOW. BhIpokaeHHBIN 003€-
ra3. Kongencamus bosze-DiinimreiiHa. XuMUUeCKU MOTEHIIMAT U TEIUIOEMKOCTh BBIPOXKIEHHOTO 003e-
rasza BOJU3HM KPUTHUYECKOU TOUKH.

Tema 7. ®ayKkTyaunu TepMOIMHAMUYECKHX BeJIUYNH

OKBUBaJEHTHOCTh PaBHOBECHBIX aHcaMmOiei. daykTyalunun TepMOIMHAMUYECKUX BEJIMYMH: SHEPTUHU U
ycrna yactul. DIyKTyallud 4MceN 3alojHeHHus B (epMu- u 0o3e-cuctemax. TepmoauHaMuueckas
Teopus QIyKTyaruil.

Tema 8. U3iayuenne adCOIIOTHO YePHOTO TeJIa

3akon Ilnmanka Uil CeKTpajibHOW IMJIOTHOCTU M3JIyYEHHs aOCOJIOTHO YEPHOro Teia. YpaBHEHUS
cocTosiHUs (POTOHHOTO ra3a. JIBa KilaccHuecKux npezena 3akona I[lnanka.

Tema 9. Teopus TenJ10eMKOCTH TBEPAOI0 TeJa

PemerouHast TEmIOEMKOCTb TBEpAOro Tena. AKyCTHYECKHE M ONTHYECKHE BETBH KoJeOaHMH
pemetku. ®ononsl. Teopus DitHmTeitHa U Teopust Jlebas TeruioeMkocTu TBepaoro Tena. KoHmenmms
KBa3M4aCTULL.

Tema 10. CpoiicTBa BbIPOKIEHHOI0 U HEBBIPOK/AEHHOT0 epMu-raza

®epmu-ras npu T=0K, ypoenp ®epmu, Temneparypa @epmu. INeKTpOHHAs TEMJIOEMKOCTh METAJIJIOB
npu I << T, . DIeKTPOHbI B YUCTOM MOTYIIPOBOIHUKE.

Tema 11. Marnerusm

MaruuTHbele CBOMCTBAa JJIEKTPOHHOIO rasza: mnapamarHetusm Ilaynm u auamarnerusm Jlannay.
Jlokanu3oBanHble crnuHbl. ®eppomarHeTusMm U "'MonekyisipHoe" mone Beiicca. Ob6menHoe
B3aumozeiictue ['eitsendepra. Jlomensl. Temnepatypa Kropu.

Tema 12. HeneanbHblil KJIaccHYeCKUi ra3

Kondurypanuonnass cratucTuueckas cymma. lTeopeMa BHpUaga B CTaTUCTUYECKOW MEXaHUKE.
[TpuOMM>KeHHBIM  y4eT NapHOrO B3aWMOJAEWCTBHUS  MOJIEKYJ Tra3a. YpaBHEHHUE COCTOSIHUS
cnaboHeu 1eanbHOro ra3a. BupuanbHoe pasiioxkeHue.

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKUX 3aHATHH U JIA00OPATOPHBIX padoT

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

1) HepBoe Ha4aJl0 TCpMOJUHAMUKHA ()IJ'IH PCaJIBHOTO Hpouecca), pa60Ta, TCILIOTA, IMOJIUTPOIMUYCCKHUC

nporeccst. T, P, P, B pasnudubx Mogensx armochepsl. (24)

2) Bropoe Havano (as BUPTYAIbHOTO OOPAaTUMOTIO MPOLECCa H/UIM PABHOBECHOTO COCTOSIHUS) U €r0
CJICICTBUS. DHTPOIHS M €€ BBIYUCIICHUE, K.I1./1. TEIJIOBBIX MaIIuH, MeTo1 SKoOnaHoB. (24)

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

4) Torennmanel ['enbmroneiia u I'n66ca. Usznyuenue. dazoBbie mepexossl. [loBepxHOCTH pazfiena.
(249)

5) Ausnextpuxu. Maraetuku. CrepxHu. JIEeHTbI. XMMHUYECKUE peaKIIMU, PACTBOPLI. (24)

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

6) Pacnpenenenus BeposiTHOcTeH. YcioBHas BeposiTHOcTh. Pacnpenenenus Ilyaccona u I'aycca.
MoMmeHTHI pacripeielieHnid. XapakTepucTudeckast QyHKIus. (249)

7) MuxkpokaHonudeckoe pacnpenenenue. @Da3oBblii 00BEM: KIACCHUECKHN WICAIBHBIN Trasu
ocruutATop. CTaTUCTHYECKUH BEC HEPABHOBECHOTO COCTOSHHMSI CHCTEMBI CIUHOB1/2, Kak
PaBHOBECHOTO BO BHEIIIHEM MarHUTHOM II0JI€ JUIS aHCAMOJIIsl ABYXYPOBHEBOUW CUCTEMBI. (24)

8) Kanonuueckoe pacnpenenenue ['n66ca. Craructuueckas cymma. Ocummuisatopsl. J[ByXypoBHEBas
CUCTEMA C BBIPOXACHHEM. BeposTHOCTE MAKPOCKOCOCTOSIHUSL MIEAJIBHOTO rasza ¢ temmneparypoil T.
(29)

9) Cuctembl ¢ IepeMeHHBIM YUCIIOM YacTull. bomnbinoe pacnpenenenne ['mb6ca. (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, JJIMHA Ipobera.
Knaccuueckas popmyna Puuapacona. (24)

11) Pactipenenenust bonbumana. CucteMbl BO BHEIIHEM MOJ€E. (24)

12) Pactipenenenust bonbimana. Teopemsl 0 paBHOpaCIpeieieHUH U BUpHUaie. (249)

13) Pacnpenenenusi bonbumana. Knaccuueckre M KBaHTOBBIE MAarHUTHBIE MOMEHTHI B MarHUTHOM
none. Oynkuun JlawxkeBeHa m bpuwimtosHa. BocnpuuMUYMBOCTE M TEIIOEMKOCTh. Kiaccuueckuid
npeaen. OgHomepHas Mmoaenb M3unra. (24)

14) Tepmomunamuka uneanbubix ®depmu- u Bose- rasos B d-mepun, &(p)=ap’. Bose-koHmeHcanus,
termoeMKocTh Jlebas, xumnoTteniman @epmu-rasa B d=2. KBantoBas ¢popmyia Pugapacona. (24)

15) Pacnpenenenuss @epmu u3 npuHnuna Ilaynu u runmoressl MosekynsspHoro xaoca. Mzmyuenue
yepHoro tena. @opmyina [lnanka B cpene. (24)

16) PensaTUBUCTCKMII BBIPOKICHHBIM 3JEKTPOHHBIM Tra3, paBHOBECHME HEWTPOHHON 3BE3/BbI.
QOnykTyallud TEePMOJUHAMHYECKUX BEJIMYMH. OHTPONUS Kak (YyHKIHUA 4YHCENl 3aloJIHeHUS.
CoOcTBEHHBIE MOTYTIPOBOIHUKH. (44)

17) Nonuzanus kak tepmanuzanusa. CTaTUCTUUECKUIA BEC U DQHTPOIHS HEPABHOBECHBIX KBAaHTOBBIX
ra3oB ¢ rpynnamu Gk>>1 (1o4tn) BEIPOKIEHHBIX COCTOSIHUM C 3Hepruel £k 1 uX HEepaBHOBECHBIE U
paBHOBECHBIE UKCIa 3al0IHeHHsI. Pa3HOCTh MAarHUTHBIX BOCTIPUUMYHUBOCTEHN Mpu GUKCUPOBAHHBIX H

u N. 3aBHCHUMOCTh XUMIIOTEHIMAMa 4 OT MarHUTHOTO TIOJISA, TIOJHAs HAMAarHUYEHHOCTh U (PYHKIIUS
JlamxeBeHa MarHeTka B OOJILIIMAaHOBCKOM MPUOIMKEHUHU. (44).

4.3.2. Ilepedyenb TeM (BOMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE U3yUYeHHe CTYJIeHTaAMH B
aMKax camocTosTebHoil padorsl (CPC)

No Pasnen Bun 3aganue Pexomennyemas KonnuectBo yacos
HEJI. CaMOCTOSITEILHOM nuTepaTypa
paboThI
Tepmonunamuka | BHeaynutopHoe Howm. 3an. u OcHoOBHast u
Tembr 1-3 peuieHue 3aga4 3ananne 1 JOIIOTHUTEILHAS
20
http://

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

korenb/TDSPh/
job 1.pdf

Craructrueckas | BHeaymutopHoe Howm. 3az. u OcHoBHas "

busnka pelieHue 3a1au 3anamme 2 JIOTIOJIHUTENbHAS

Tembr 4--12 ] 33
http:/

www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 2.pdf

4.4. MeToanueckune yKa3aHHsl M0 OPraHU3alUu CAMOCTOSITEIbHOM PadoThI CTYIEHTOB

Pasoen 1, Temwvt 1--3: CBOEBpeMEHHOE peIIeHUE TOMAITHUX 3a/laHUH yKa3aHHBIX B Iu1aHax. Pazden 2,
Temovr 4—12: CBOEBpeMEHHOE pElIeHNE TOMAITHUX 3aJjaHui YKa3aHHbBIX B MIaHaX. CBOEBpPEMEHHOE
BBITIOJIHCHHUC U CAa4ad IBYX CEMCCTPOBBIX 3aIIaHHI>1.

4.5. IlpumepHasi TEeMAaTHKA KyPCOBBIX PadoT (IIP0eKTOB) (MPU HAJTUYNH)
KypcoBbie He mpeyCMOTPEHBI.


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. YueOHO-MeTOAMYecKOe U MH(OPMAIIHOHHOE Oo0ecniedeHne TUCHMIINHBI (MOIYJIs1)

a) CIIMCOK JINTepaTypbl
OcHoBHast iuTEpaTypa

1. Aunceabm, Amnapeii UBaHoBu4. OCHOBBI CTaTUCTHUECKOH (U3MKHM M TEPMOJAMHAMUKH
[DnexTpoHHBIH pecypc] : yueb. mocodue / A. . AncensM. - Mocksa : Jlans, 1973, 2007. - 423, [3] c. :
wi. - (YueOHUKM 4711 BY30B : creuuanbHas nureparypa) (Knaccuueckas yueOHas nurepaTypa Io
¢uszuke) (Jlyumme knaccuueckue yueOHukn). - Peskum pocryna: IbC "H3pareabcrBo "Jlanb'". -
Heorpanuu. nocrym.

2. Kotkun, I'n1e6 JleonnaoBuy. Jlekuu no craTuctTuueckoi gusuke. yued. mocodue / I'.JL.
Kotkun. - MockBa — MxeBck, : R&C Dynamics, 2006. 190 c. (20 5k3)

3. KopenoJiut, Cepreii ImmanyuniaoBud. KoHCHIEKT Jeknuii mo cratuctudeckoi pusmke [Tekcr] :
yue6. nmocobue / C. 3. Kopenbuut, C. U. Cunerosckuii ; @ex. areHTCTBO M0 o0pa3oBaHuio; UpkyT.
roc. yH-T. - Upkytck : M3n-Bo UI'Y, 2005. - 180 c. ; 28 cm. - bubauorp.: ¢. 178-180. (100 3k3)

4. Kopen0unt, Cepreii JOvMaHnyuwioBu4. KoHCIIEKT JeKUMH MO CTaTUCTUYECKOW (Qu3uKe
[OnexTponnslii pecype] : yueb. mocobue / C. 3. Kopenbsur, C. . CuneroBckuh. — 2-¢ u3m. --
Upxkytckuii roc. yu-t, Hayu. 0-ka. - DnekTpoH. TekcToBble AaH. - Mpkyrck : UI'Y, 2015. Pexum
pocryna: 243 "bubdauorex'. - Heorpanmu. gocrym. (2005 cd-rom)

5. Kopenbuurt, Cepreii IvmvanywioBuy. KoHCIEKT NeKmuil mo TepMoauHaMuKe : Yd4eo.
nocobue / C. 3. Kopenbsnt ; UpkyTckuii roc. yH-T. - UpkyTck : U3a-Bo UT'Y, 2007. - 67 c. ; 30 cm. -
bubmuorp.: c. 66-67. (100 7k3)

6. Kopenount, Cepreii JMManyniaoBu4. KOHCIEKT JIEKIIMH IO TEPMOJAMHAMUKE [ DIEKTPOHHBIN
pecype] : yueb. mocodbue / C. D. Kopenomur. - 9BK. - Upkyrck U3za-so: UT'Y, 2007.-. 67 c- Pexum
pocryna: 343 "bubaunorex". - Heorpanu4. gocrym.

7 . Kopenouut, Cepreii OvmMmanymioBud. JIBeHaAaTh 3a7a4 Mo dKojJoruyeckon ¢pusmuke [Tekcr] :
3agaunuk / C. O. Kopenbunt ; UpkyTckuii roc. yu-T, ®u3. dak. - Upkyrck : M3n-8o UT'Y, 2013. - 56
c.; 24 cm. (50 5k3)

8. KopenOaur, Cepreii ImManywjaoBM4Y. J[BeHaanaTh 3a7ad MO HKOJOTHUECKOW (usmke
[DnexTponnslii pecypc]: 3amaunuk / C. 3. Kopenobnur. - DBK. - Upkyrck : U3a-so UT'Y, 2013. -
Pexxum pocryna: 943 "bubdauorex". - Heorpanuy. gocrym.

Jlono/THUTeIbHAS JIUTepaTypa
1. Pymep, 10.b. TepmoannaMmuka,cTaTucTU4ecKasi pU3MKa U KMHETHKa : Yueb.mocolue s
ctya.¢us.cuen.By3os / FO.b. Pymep, M.C. PriBkuH. — 3-¢ uza.,ctep.. — HoBocubupck : U3n-Bo
HI'Y,Cu6. yaus. uza-so, 1977, 2001. (55 sk3)
2. bazapos, WU. II. Tepmomunamuka [Tekct] : [Yueb.mis yH-ToB mo crenl."®usuka"] /
W.I1. ba3zapos. - 4-¢ u3x.,nepepad.u nom. - M. : Beicm. mik., 1983, 1991. (7 7x3)
3. bauecky, Paxy. PaBHoBecHass 1 HepaBHOBECHasl CTaTHCTHYECKas MexaHMKa : B 2 T. / P.
banecky ; Ilep. ¢ aarn. mox pexn. . H. 3ybapesa. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
wi.. — Ilep. n3a.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 5k3)
4. 3ajauyn Mo TepMoAMHAMMKe M cTatucthHueckoil ¢usuke : Ilep.c anrn. / Ilox pen.Il
Jlanacoepra. — M. : Mup, 1974. — 640 c. (5 2k3)
5. Jlanpay, JI. JI. Teopetnueckas ¢usuka : yue6. mocobue s cryna. ¢pus. cren. yH-ToB: B
10t. / JI..Jlannay,E.M. JIudmm. - 5-¢ uzn.,crep. - M. : @uszmarnut. T.5 : Cratuctudeckas
¢uzuka.U.1. - 5-e uzn.,crep. -, 1976, 2001. - 616 c. (49 7k3)
6. KBacuukoB, U. A. Tepmoamnammka u cratuctudeckas ¢usmka. T. 2: Teopwus
paBHOBECHBIX. cucTeM: Yueb. mocobue / M. A. KsacuukoB. — M. : M3zg-Bo MIY,
1991,2003,2010. — 793 c. : a-un. (18 7k3)
7. JleontoBu4, M. A. BBenenue B TepmonmHamuky. Cratuctuueckas ¢usmka : yued.
nocobue st 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. bazapos, U. II. TepmoauHamMuka U craTucTudeckas ¢usuka : y4deO. mocobue uis CTY.
BY30B, 00y4. o Hanp. u cnerl. "®usuka" / . [1. bazapos, 3. B. I'eBopksH, I1. H. Hukonaes. —
2-e m3a.. — M. : U3a-Bo MI'Y, 1986 (10 3k3)

0) mepuoguYecKne U3IAHUS
- HCT

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToK
- No3,4,5,6,7,8 U3 cnucka JUTEPATYPHI

r) 0a3pl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMbI
OcHOBHBIE MaTepHaJIbl IO KypCy JOCTYITHBI Ha IEPCOHAIBLHON CTpaHULIe

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/ - Hayunas 6ubmaunorexa UT'Y
OOpa3oBareibHbIe PECypCHI, TOCTYIHBIE MO JIOTHHY W apOJIio, peaocTaBisieMbiM HayuHoi
oubmunorexoit UI'Y:
e https://isu.bibliotech.ru/ - U3 «bubmuoTex»;
e http://e.lanbook.com - IBC «M13naTenscTBO «JlaHby;

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

VI. MarepuajibHO-TEXHUYECKOe o0ecnedeHue U CIUNINHbI

Aynuropus MUHUMYM ¢ AByMs Jockamu u Mmein. Jloctyn k pecypcam UI'Y u3 cetu Murepner. Ha
JEeKIHUSIX MOTYT MCIIOJIb30BaTbCsl MYJIbTUMEIUIHBIE CpEICTBA: IMPOEKTOpP, IEPEeHOCHOW 3KpaH,
HOYTOYK.

VII. O0pa3oBare/ibHbIe TEXHOJIOTHHU

Jlexiusi, mMpakTUYECKUE 3aHITHS, WHAWBHIyallbHAs padoTa MpW cradye AOMAITHUX M CEMECTPOBBIX
3aJaHuH.

VIII. OueHo4yHble MaTepPHUAJIbI JAJI51 TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM aTTecTAlMU
q)OHH OLCHOYHBIX CPCACTB IMMPCACTABJICH B IIPUJIOKCHUU.

@opMBI TEKYILIEr0 KOHTPOJIS: KOHTpOJbHasE paboTa Mo TepMOJIMHAMUKE; MPUEM IBYX CEMECTPOBBIX
3ananuil. Dopma NpOMEXyTOYHOIO KOHTPOJISA — DK3aMEH.
8.1. BapuaHTbI KOHTPOJIBHBIX BOIIPOCOB 10 TEPMOJINHAMHUKE:


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 MarHuTHY10 BOCIPUUMYHBOCTH ¥ m(T ) Marsetuka ¢ M =y m(T )H BO BHEIIHEM moiie H ,
ecnu ero termoeMkocTh C), He 3aBUCHT OT HAMarHUYCHHOCTH M .

(2) Haitru Termoemxoctu mportecca @(P,T)= const .

(3) Haiitu TepMudeckoe ypaBHEHHE COCTOSIHUS CPEJIbI, I COKUMAEMOCTH K, , M TEPMUYECKOTO

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

8.2. 3amaum u3 exeHeAENbHBIX JIOMAIlHMX 3aJaHui, yKa3aHHbIX B IJJaHaX CEMHHApPOB, M JBYX
CEMECTPOBBIX 3aJaHUM.

8.3. [IpumepHBIil CIMCOK BOMPOCOB K AK3aMEHY

HayaJjia TepMoaguHaAMUKHU

Pab6orta u temora. I Hauano TepmommHamuku. Il Hadamo TepMOAMHAMUKH IS KBa3UCTAaTUUECKHX
nporeccoB: QopmynupoBkn Tomcona, Kiaysuyca, Kapateomopu. OuTpomus u abcomroTHas
temneparypa. 11 Hauano TepMOAMHAMUKH ISl HECTaTHUECKUX (HeoOpaTUMbIX) mporeccoB. OCHOBHOE
YpaBHEHHE U OCHOBHOE HEPABEHCTBO TepMoaAnHaMUKH. 11 Hauano TepmoauHamuky (3akoH HepHcra).
TepmoauHaMuYecKue MOTEHIHAJIBI

OcHOBHBIE TEpPMOJMHAMHYECKHE TMOTeHIMaNbl: anuadbaruueckuit U(S,V,N), cBoOomHas sHeprus
F(T,V,N)=U-TS, saranerus H(S,P,N)=U+PV, norenuuan I'n66ca ®(T,P,N)=F+PV, xummuueckuit
w(T, P) u 6ompmoit norermuan J(T,V,u)=F-®= -PV. YpaBuenne ['n66ca-/rorema. OO6mue ycmoBus
YCTOMYHUBOCTU TEPMOJAMHAMUYECKOTO PAaBHOBECHs, TEPMOJIUHAMHUUecKue HepaBeHcTBa. [Ipunnumn Jle-
[atenbe-bpayna. YcinoBus ycTOHYUBOCTH 711 OJHOPOJIHBIX CUCTEM, 3aKOH JEHCTBYIOIINX MacC.
®a3oBble Nepexoabl

YcinoBusi paBHOBeCUS Ui TeTeporeHHbIX cucteM. [IpaBuno ¢a3 ['ubOca. Pa3oBbie mepexoisl B
OJIHOKOMITOHEHTHBIX cucTeMax. YpaBHeHue Knaneipona-Kmnaysuyca. VYpaBaenuss DIpeHdecta-
Keesoma. Tepmomunamuka AMPIEKTPUKOB W MarHeTukoB. Da3oBbIl mepexoa MeTamia U3
HOPMAJILHOTO B CBEPXITPOBOJIAIIEE COCTOSTHHE.

AHcaM0JIb B CTATHCTHYECKOH MEeXaHUKe

Cratuctudeckuii ancam6ib, (asoBoe mpocTtpaHcTBO M (GyHKIMsA pacnpeneneHus. Kiaccnmueckuid
aHcambnp, Teopema JluyBumisa, ypaBHeHue JlmyBuiis. KBaHTOBBI aHcaMOllb, CTaTHUCTUYECKUI
orepaTop, Marpuila TUIOTHOCTH, ypaBHeHHe (GoH Heiimana. OCHOBHOW IMOCTYJAaT CTaTUCTHYCCKON
buzuKH.

Pacnpenesnenus 'n6oca.

PaBHoBecHbIe cTaTucTHueckue cuctemsl. [lpunnun (Tonmena) paBHBIX almpUOPHBIX BEPOSTHOCTEH IS
M30JIMPOBAaHHOM cucTeMbl. MUKpOKaHOHHYECKOE pactpeneiaeHre ['n60ca. CraTucTuueckuii BeCc u
SHTpoNHs cucTeMbl. KBa3ukiaccuueckoe MpuOIMKEHHE Ui MUKPOKAHOHMYECKOTO paclpeeieHus U
BBIYHMCIICHHE TEPMOJMHAMHYECKUX BEIMYMH. DHTPOIMUS KaK Mepa HEOIPEACIICHHOCTH COCTOSHUS
cuctembl. KaHoHumyeckoe pacmnpenenenue [ub0ca nans 3aKpbeITOl  CHUCTEMBI B TepMOCTarte.
Kanonnueckast craructuueckas cymMma (MHTETpaj) U €€ CBsI3b CO CBOOOJHOW PHEPTrUEd CHUCTEMBI.
JlaBnenue kak "oTKIMK" cUCTeMBI Ha M3MeHeHne o0bema. OTKpbITast cucteMa B TepmocTate. bombioit
KaHOHUYECKHI aHcamOJib. CTaTHCTHYECKUIN OMepaTop Il CUCTEM C MEPEMEHHBIM YHCIIOM YaCTHII.
Brruncnenne TepMoIMHAMUYECKUX BETUYHH C MOMOIIBI0 OOJIBIIOT0 KAHOHUYECKOTO pacIpeleleHHs
['u606ca. Teopema Hephcra.

HneanbHble cucTeMbl MACCHBHBIX YaCTHIL

WneanbHble cuCTeMbl B OOJNBLIMAHOBCKOM NpuOmmkeHuH. Kpasuknaccuueckoe NpHOIMKEHHE IS
IOCTYIATENIbHBIX CTENIEHEH CBOOOBI. Y paBHEHHs COCTOSIHUS OOJIBLIMAHOBCKOTO ras3a. Pacnpenenenue
MakcBemna-  bonbliMana  kak ~ oJHoyacTW4yHOoe  pacnpeneneHue  [ubGb6ca.  Teopema o
paBHOpAacIpeleleHud M CpeJHeW DSHepruu, MNpUXOASILENHCs Ha OAHY CTeNeHb CBOOOIbBI
00JILIMAaHOBCKOM cucTembl. BHyTpeHHHe cTemeHun cBOOOIbl. XapaKTepuUCTHUYECKas TeMIlepaTypa,
"3aMopoxkeHHble" cTerneHu cBoOOAbl. Bxman BpamieHuid u kojebaHMH Ha NpUMEpPE JBYyXaTOMHOMU
MoJIeKynbl. TemmepaTypHas 3aBUCHMOCTb TEIUIOEMKOCTH ra3a MHOTOaTOMHBIX MouieKyld. CTeneHb
MOHM3aIMHK rasa, popmyna Caxa. neansHblie cuctemsl 6030HOB U (pepMroHOB. [IpeacraBienue uncen
3anonHeHus. Pacnpenenenns bose-Olinmreiina u @epmu-/lupaka. Pacnpenenenne Makcsena-



bonbuMana Kak mpenenbHBIA Cloy4dail KBaHTOBOM CTATUCTHKU. OKBUBAJIHEHTHOCTb PAaBHOBECHBIX
aHcambnei. @nykryauuu osHepruu. OIykTyalud TMOJTHOIO uYwMciaa dYacuil. ba3zoBas Qopmyna
BBIYUCIICHUS (PITYyKTalMil OCHOBHBIX TEPMOAMHAMUYECKUX BeTHUUH. DIyKTyaIllH YMCces 3a0JIHEHUS B
bepMu- u 0o03e- cucreMax. YpaBHEHHMs COCTOSHHUS HAEaIbHOTO KBaHTOBOro rasa. [lapamerp

o 2 3/2 o
BBIPOJKJCHUSI KBAaHTOBOM CHCTEMBI 0=(n/g)h”/27zmkT )”", xkpurepuii NPUMEHHUMOCTH

OonblMaHOBCKOro npuOimkenus. [lonpaBku k naBineHUI0 OOJIBIIMAHOBCKOIO ra3a, 00yCIIOBIIEHHBIE
KBaHTOBOM CTaTUCTHKOW. BripoxkaeHHbii 0o3e-ra3. Konaencanus bosze-DiiHimrTeiliHa. OHeprus,
TEIUIOEMKOCTbh, JIaBJIEHUE BBIPOXKJIEHHOro 0o03e-ra3a HIKEe KpuUTHdeckoil Temreparypsl. [loBenenue
XMMUYECKOT'0 MOTeHIIMaNa BOIU3U KPUTHUECKOI TeMIepaTypbl

N3iyyenue adCOMIOTHO YEPHOIO TeJia

3akoH IlmanHka A7 CHEKTpalibHOW IUIOTHOCTH H3IMY4YeHHMsS a0CONIOTHO YEPHOTO Tena. YpaBHEHHS
cocTosiHus GOTOHHOTO ra3a. J[Ba kiraccuueckux npesena 3akona [lnanka.

Teopus TenJ10eMKOCTH TBEPAOI0 TeJla

Pemeroynast Tena0eMKOCTh TBEPAOIO TeNa. AKYCTHUYECKHE U ONTUYECKHE BETBU KOJIeOaHUI peLIeTKH.
®ononsl. Teopus DitHiuTeiiHa 1 Teopus Jlebast TEMI0EeMKOCTH TBEPOTO Tea.

CBoiicTBa BBIPOKIEHHOT0 hepMu-Ta3a

®epmu-raz npu T=0 K, yposenp ®epmu, temneparypa depmu. JlaBieHue BBIPOXKAEHHOTO (epMu-
rasa. DJIeKTPOHHAs TEINIOEMKOCTh MeTalioB ipu 1 << T..

Marserusm

MaruuTtHbele CBOMCTBAa 3JIEKTPOHHOIO rasa: napamarsetus™m llaynum w nuamarmetusMm Jlanpay.
Jlokanu3oBanuble cnuHbl. ®eppomarnerusm u  "MosekynspHoe" mone Beiica. OO6meHHOE
B3aumoieiicTeue I elizenoepra. JloMmeHBI.

CnalGoHeugea bHbIN KJIACCHYECKHUH ra3

VYuer B3auMoneHCcTBUS MoJieKyJl. Bupuan. VYpaBHeHHe cocTosHUS ciaaOOHEnIeaabHOro rasa.
BupunansHoe pasnoxeHue.

8.4. Ilpumep sx3amenayuonno2o burema:

1. II Hauano TepMOAMHAMHUKHU JUIsl HECTATMUECKUX (HEOOpaTUMBIX) TpoiieccoB. Bpems pemakcaruu.
OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOIMHAMHUKH.

2. ®epmu--ra3 npu 7=0 K, sneprus ®epmu, temneparypa @epmu. BHyTpeHHss 3HEprus U 1aBleHUE
a0COJIFOTHO BBIPOKACHHOTO (hepMHU--ra3a.

3. Jlns M3BECTHOTO TEPMHUYECKOTO YPAaBHEHHS COCTOSHHS HIICAIBHOTO BBIPOXKIECHHOTO 003€ - Tasa
(T<TB) HaiiTu ero SHTPOMUIO S U TeroeMKocTh Cv, kak QyHKIUU TeMiepatypsl 7 u oobema V.

Ilpumep mecmoguix 3a0anuii 011 nPOBEPKU CHOPMUPOCAHHOCIU KOMNEMENY UL, YKA3AHHBIX bliie n.3:

1. qCMy PpaBHa TCINIOEMKOCTD ITPU MOCTOAHHOM JAaBJICHUU IJIA PABHOBCCHOI'O I/I3Hy‘-IGHI/I$I?
o0 k
C, = 0

const #0

2. Kak nys pukcupoBaHHOM TemiiepaTypbl I 3aBHCHT OT 00beMa /' TEIIOEMKOCTh MPU MOCTOSTHHOM
HUKaxk He zasucum *

oowseme Cp paBHOBecHOroO rasza Ban-nep-Baansca? €y ~ auneuno ~V
keaopamuuno ~ V>



3. Kak s pukcupoBaHHOM TeMiiepatypbl I 3aBUCUT OT 00beMa V' TETIIOEMKOCTh MPH MOCTOSHHOM
00beme Cp PaBHOBECHOTO MIIEANBHOTIO HEAOCONIOTHO BBIPOKIAECHHOrO 603€e-ra3za?

aunetno ~V *
C, ~ 1 keaopamuurno ~ V>

HUKAK He 3asucumi

4. Kak mist pUKCHPOBAHHOM dHCJEe 4YacTUI] N 3aBUCHT OT TemmepaTypsl [ TEMJIOEMKOCTh MpH
nocTosHHOM 00beMe Cy paBHOBECHOTO HMIEANBLHOIO HEAOCOTIOTHO BBIPOXKIEHHOrO (GepMu-raza’?

nunetno ~T *
C. ~ 2
v ~ | keaopamuuno~T
HUKAGK He 3a8Ucum

PazpaboTunkm:

( ri L npodeccop kadeapsl TEOPETHUECKON PHU3UKH C.2. KopenOmur

[Iporpamma coctaBieHa B cootBeTcTBUH ¢ TpeboBanusiMu ®I'OC BO no HanpaBieHUO MOATOTOBKH
03.03.02 dusuxa.

[IporpamMma paccMoTpeHa Ha 3aceJaHun Kadaezmm TeODeTI/IL/IGCKOI‘/'I d)I/I3I/IKI/I

«12» mapra 2026 1.

IIporoxon Ne7 3aB. kadeapoii A/ ¢ C.B. Jlosuos

Hacrosimmass mnporpamMa He MoO:KeT ObLITH BOCIpPOM3BeeHA HHM B Kakoii ¢opme 0e3

NnpeaABapuTeJbHOIr0 IMCbMEHHOT'0 paspeicHUust Ka(be)lpbl-pmpaﬁ(nana nmporpamMmmal.



