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I. Heau u 3apa4m IUCHUILIMHBI (MOXYJISA)

Henbto aucuumnunsl «TepmMoauHamMuka U cTratuctuyeckas (U3HMKay SBISETCS YCBOEGHHUE OCHOBHBIX
U U METOJIOB PAaBHOBECHOW TEPMOJMHAMUKHN U TEOPUU PABHOBECHBIX KBAHTOBBIX M KIIACCHYECKHX
cTatucTuyeckux aHcambieil ['mb0ca u mpuoOpeTeHHe HABBIKOB WX IMPUMEHEHHS K KOHKPETHBIM
(Gu3MUeCKUM CHCTeMaM TpU HHU3KUX M BBICOKHX TEMIIEpAaTypax, a TaKKe YCBOCHHE OCHOBHBIX
(bu3NuecKuX TMPEJCTaBICHUH W MaTEeMaTHMUeCKHX UACH, JeXaluX B OCHOBE O3THX METOJIOB;
MpUOOpETeHNE HABBIKOB WX MPUMECHEHHS K OINUCAHUIO KOHKPETHBIX (PU3NYECKUX IMPOIECCOB U K
BBIYHCIICHHUIO SKCIIEPUMEHTAIbHO HAOII0JaeMbIX XapaKTEPUCTHUK PABHOBECHBIX CUCTEM.

JlaHHBIN KypC NMPU3BAH PELIATH CIECAYIOIIUE 3a/1a4HU:

-- pa3BUTHE TMPEACTaBICHUN O Tpex BakHEHIMX aHcamOnsax ['nbbca: MHUKPOKaHOHHYECKOM,
KAaHOHUYECKOM U OOJNBIIOM KAaHOHMYECKOM, OO0 OKBHBAJICHTHOCTH pPAa3JMYHBIX PaBHOBECHBIX
aHcamOJeil, O CBSI3M MEXIy ODHTPONHEH M BEPOSATHOCTBIO U O TEPMOIMHAMHYECKON TEOopuu
urykTyanmii;

-- OBJQJICHHE MpHEMaMH TMPEIEeNbHOTO MEepexoJa OT KBAaHTOBBIX CTATHCTUYECKUX aHCaMONel K
KJIACCHYEeCKOMY (OOJBIIMAHOBCKOE MIPHUOIMKCHNE) U CBSI3aHHBIX ¢ HUMHU Pa3lIMdMii B CIIOCO0AaX y4yeTa
KBaHTOBOMEXAHUYECKOM TOXK/IECTBEHHOCTH YaCTHIL;

--- (opMUpOBaHWE YMCHHI W HABBIKOB CAMOCTOSTEIHHOI'O pacueTa PaBHOBECHBIX IIPOIECCOB U
XapaKTePUCTHK PAaBHOBECHBIX CHCTEM.

II. Mecto qucuumanHbl (MoayJsi) B crpykrype OIIOII

TepMonuHaMuka U cratuctudeckas QpU3uKa SBISETCS 00s13aTENBHON ISl U3YyYSHHS TUCHUIUIMHOMN 10
nanHoMy mnpodumo. Ilpm wm3ydeHum kypca «TepMoaWHAMHKA W CTATUCTHYECKAs (U3HKA»
WCIIOJIL3YIOTCSL 3HAHWS, NPUOOPETCHHBIC MPU HM3YyYCHUH BCEX 0€3 HCKIIOYCHHUS MPEABIIYIIHX
MaTeMaTHUeCKUX U (U3HUeCKUX KypcoB: «Maremarnyeckuii aHanusy, «JIuHeitHas anrebpay,
«duddepennmanpapie ypaBHeHHs», «TeopeTnueckass MeXaHHWKa», «JIMHEWHBIE W HEJTUHEHHbIE
ypaBHEHUs (HGU3BHKNY, «DIEKTPOIUHAMUKAY, «KBaHTOBas TEOPUSI».

JlauHbIN Kypc TpeacTaBisieT co0Oil TEOpeTHUYECKYyH0 OCHOBY MAJIs IMOCIEAYIOIIMX pa3lesioB Kypca
TeopeTudeckoir pu3uku: «DPuU3MKa CIUIOMIHBIX cpeay, «Dusnueckas KuUHETHKa», «Du3nka
KOHJEHCUPOBAHHOTO COCTOAHUS», «BBeneHHe B KBAHTOBYH TeOpHio mois», «KBaHTOBas Teopus
W3JTyYEHHUS»

I11. TpeGoBanus K pe3yJbTaraM 0CBOCHHMS JMCHUIIIUHBI (MOLYJIS)

Hepeqeﬂb NJIAHUPYEMBIX pe3yabTaToB oﬁyqemm nmo AUMCHMIIVIMHE, COOTHECCHHBIX C
HHAUKATOPaAMHU JOCTUKCHU S KOMIIeTeHII NI

KOMHCTGHHI/IH OIIK-1: Croco0OeH HCIoab30BaTh IMOJIOKEHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK
1 MaTEeMaTHuKU I peIICHUs 3a1a4 HH)KGHepHOﬁ JACATCIBHOCTHU

Wupukatoper komnereHun — MJIK ong 1.1
3HAET OCHOBOIIOJIAraloINe NPUHIMIIBI, TOHATUS TEPMOJIUHAMUKHA U
CTaTHCTUYECKON (DU3UKH.

Pesynbrarer 00yuenns 3naem: OCHOBHbBIE YPABHEHUS U MEMOObl PABHOBECHOU MEPMOOUHAMUKU,
OCHOBHble 3AKOHbL PABHOBECHOU MEPMOOUHAMUKU U MEOPUU PABHOBECHBIX
K8AHMOBBIX U KIACCUYECKUX cmamucmuyeckux ancamonei I'uboca.
Vmeem: IPUMEHATH 3TH METOJBI JIJIS PEIICHUS 33729 U3 Pa3IMYHbBIX Pa3/ieioB
PaBHOBECHOM TEPMOIMHAMUKH U CTATUCTHYCCKOHN (PU3UKHU, TPUMEHSTh
METOJIbI PABHOBECHOW TEPMOJWHAMUKY JJIsl pEIICHNUS KOHKPETHBIX 3371a4,
WCIIOJB3YS aJIEKBATHBIC MAaTEMATUYSCKUE MOJICTH U TIPUOIKCHHSL.
Bradeem: HaBBIKAMH BBIYUCIICHHS OCHOBHBIX TEPMOJINHAMUYECKUX
XapaKTepUCTUK, HABBIKAMH BBIYUCICHHS OCHOBHBIX TEPMOJIMHAMUYIECKUX
YpaBHEHUI COCTOSIHUS PABHOBECHBIX CTATUCTUYCCKUX CHCTEM.



IV. Conepxanue u CTPYKTYpa JUCHUNIMHBI (MOTYJIs)

OO0OBeM OUCHMILINHBI COCTABIAET 4 3a4eTHBIX eaeHUIbI, 144 yaca, B ToM yuciie 97 4acoB KOHTAKTHOM
paboTHLI.

3aHATHS MPOBOAATCS TOJILKO B OYHOU (popMe 0OydeHHS C MPUMEHEHUEM AUCTAHIIMOHHOTO KOHTPOJISA
caMmocTosiTeNnbHOU paboThl cTyaeHToB depe3 DMOC dakynbrera. DISKTPOHHONH M JUCTAHIIMOHHON
dhopm o0yueHHsI HE TPeTyCMaTPUBACTCS.

Ha npaktrueckyro noaroroBky oTBoauTcs 36 4acos.

dopMa MPOMEKYTOUHON aTTECTAIIUU: IK3aMEH.

4.1. Copepxanue JMCUMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/10B y4eOHBbIX
3aHATHI U OTBEJEHHOI0 HA HUX KOJIMYeCTBA AaKaJeMHYeCKHX YacoB

Ne Pazge C Bc 4! Bunbl yue6Hoit paboThl, Dopmbl
/m bi§ e er HHuX BKJIIOYasi CAaMOCTOSATENbHYIO paboTy 00ydJaromuxcs , TEKYIIIEro
JUCIL, M O  TpaKT MPaKTHIECKYTO MOATOTOBKY U TPYAOEMKOCTh KOHTPOJIS
WK €  49a HWYecK (B 4acax) yCIICBAaEMOCTH;
HBI/TE C  CO ast ®opma
KonrakTHast paboTa ImpenoaaBaTens C Camocrositen
MBI T B MOATO IIPOMEXKYTOYHO
00y4JaroImnMHuCs bHas .
p TOBKa it aTTecTanuu
pabota
oOyua Jlexuuu Cemunapckue KoHcynmpTanuu (no
17000101 /mpaKTUYecKue cemecmpam)
Xcst /mabopaTopHsie
3aHATHS
1 1-12 6 144 36 36 36 1 30 [IpakTrgaeckoe
3aJjaHueE;
9K3aMEHAIHOH

HBIC 3aJla4n

Uroro: 144 36 36 36 1 30

4.2. I11an BHeayIMTOPHO# CaMOCTOSITEIbHONH padoThl 00y4yaroIuXxcs M0 AMCHUIITIHHE

Cemectp Ha3Banue CamocrosTenbHas paboTa 00yJaroMHIXCs OueHouyHoe YuebHo-
a3ziesna, TeMbI CPE/ACTBO METOINYECKOE
pasiera, Bun Cpoxu TpynoeMkcTsb pea A
obecrieueHne
CaMOCTOSITENIbH ~ BBINOJHEHUS (uac.)
o CaMOCTOSTENIbH
0if paboTHI .
0i1 paboThI
6 Tema 1-12 3aaHue B [Mocne 30 HdemoHnctpauust  McTouHMKH U3
PO IeHHBIX TOTOBBIX OCHOBHOM 1

BUJIE 3aa4N .
TEM pemeHnH

JIOTIOJTHUTENBHO
I 1MTepaTyphl
0 TeMe
MPaKTHYCCKIX
3aHSATUH;
OO6pazoBarenpH
BI€ PECYPCHI,
JI0-CTYIHBIE 110
JIOTHHY H
MapoJo,
MIpeOCTaBIIEM
M Hayunoit
OuOIMOTEKOM
ury.



4.3. Conep:xanue y4eOHOro MaTepuaJa
Cojaep:kaHue pa3aejioB U TeM THCIHUILIUHBI

Paszoen 1, Tepmodunamuka

Tema 1. Hauana TepMOIMHAMUKH

Pabora u Temmora. I Hawamo tepmonauHamMuku. Il Hayamo TepMOAMHAMUKHU JUIS KBA3UCTATUYECKHUX
nporeccoB: ¢popmynupoBkn Tomcona, Knaysmyca, Kapareomopu. OHTponust M abcostoTHas
temneparypa. 1l Hauano TepMoOAMHAMUKM Ul HECTaTMUECKUX (HeoOpaTHUMBbIX) mpoueccoB. OCHOBHOE
ypaBHEHHME U OCHOBHOE HEpaBeHCTBO TepMoauHaMuku. 11l Hauano repmoannamuku (3akoH HepHcera).
Tema 2. TepmoanHaMu4YecKkHne NOTEHIHAbI

OcHOBHbBIE TEPMOAMHAMUYECKHE TTOoTeHIHaNbL: aguadbatuueckuii U(S,V,N), cBobogHast sHEprust
F(T,V,N)=U--TS, sutansnus H(S,P,N)=U+PV, norenuunan ['n66ca @(T,P,N)=F+PV, xumuueckuii
1(T, P) u 6oabmmoit morenruman J(T,V,u)=F--®= --PV. YpaBuenue I'n66ca-/Irorema. OO1IHe yCaoBus
YCTOMYMBOCTH TEPMOJAUHAMUYECKOTO PaBHOBECHS, TEPMOJUHAMUYeCKe HepaBeHcTBa. [Ipunnun Jle-
Hlarense-bpayna. Y cinoBust yctoiunBocTH Aiist OAHOPOAHBIX cucteM. [IpaBuio a3z ['m66ca. 3akon
JEHCTBYIOIMX MAaCC.

Tema 3. ®a3oBble nepexoabl

VYcnoBust paBHOBecusi sl reTeporeHHbix cuctem. I[IpaBmiio ¢a3z ['mG6ca. das3oBble mepexonabl B
OJTHOKOMIIOHEHTHBIX ~CHCTeMax. YpaBHenue Kiamelipona-Knay3myca. VYpaBHenuss OpeHdecta-
Keesoma. TepmonmHammka OUAJIEKTPUKOB M MarHeTukoB. as3oBbI IEepexo] MeTaula U3
HOPMaJIbHOT'O B CBEPXIIPOBO/IAIIIEE COCTOSHUE.

Pazoden 2, Cmamucmuyeckasn pusuxa.

Tema 4. AHCaMO0JIb B CTATUCTHYECKOI MeXaHUKe

Knaccnyeckuii cratuctudyeckuil aHcamOnb: (a3oBoe MNPOCTPAHCTBO U (DYHKIMS pacrpeneseHus.
KJIACCMYECKOro aHcamoOusi, Teopema JluyBwins, ypaBHeHue JluyBwins. OCHOBHOM mocTynaT
KJIaCCUYECKOM cTaTHCcTU4ecKoi ¢u3uku B kapTuHe ['ammibroHa u JlmyBuis. HeoOpaTumocTts u
Bo3BpaTHas Teopema Ilyankape — Ilepmeno. KBaHTOBbI aHcamOnb: CTaTUCTHUECKUN oOIEpaTop
(MaTpuua miIoTHOCTH), ypaBHeHue (oH Heiimana. OcHOBHOI mocTynaT KBaHTOBOM CTaTHCTUYECKOM
bu3uku.

Tema 5. Pacnpenenenuss 'm60ca

OYHKIMU paclpeiesieHUs] pAaBHOBECHBIX CTATUCTUYECKUX CUCTEM.

Mukpoxanonn4eckoe pacnpeneaenue I'nooca

[Mpuauun (Tonmena) paBHBIX alpUOPHBIX BEPOSITHOCTEH ISl KBAHTOBOM H30JIMPOBAHHOM CHCTEMBI.
Cratuctuueckuif Bec M SHTponus cucreMbl. KBasukiaccuueckoe NpHOIMKEHHE W BBIUMCIIEHUE
TEPMOJMHAMHYECKUX BEJIMYMH. BeposATHOCTh M 3HTponus (Kak Mepa HEeOoNpeAeeHHOCTH COCTOSHUS
cUCTEMBI). Boruncienue TepMoIMHaMUYECKUX BETUYHH.

Kanonnueckoe pacnpenenenne I'mb60ca nist 3akpeIToii cucrembl B Tepmocrare KanoHnueckas
CTaTUCTHYECKasi cymMMa (MHTEerpajl) U €e CBsi3b CO CBOOOJHON »Hepruedl cucrembl. Brrumcienue
TepMOJUHAMHYECKUX BenuuMH. JlaBnenwe kak "oTKIMK" cHUCTEMBl Ha H3MEHEHHE oO0beMa.
KBa3uknaccuueckoe npubimxeHue.

BoJubioii kKaHOHHYecKHid aHCaMOJIb VIS OTKPBITOM CHCTEMbI B TEPMOCTATE

Cratuctuyeckuid  omeparop s CHCTEM C IIEPEMEHHBIM YHUCIOM 4YacTUll. BslumciieHue
TEPMOJUHAMHYECKUX BEJIUYMH C MOMOUIbI0 OOJBIIOr0 KaHOHMYECKOro pacmpeaeneHus [ub6ca.
Teopema Hepncra.

Tema 6. UneabHbIEe CHCTEMBI MACCUBHBIX YaCTHIL

WneanbHble cucTeMbl B OOJBIIMAHOBCKOM NpuOimxkeHuu. Kpasukiaccuueckoe MpUOIMKEHUE s
MOCTYMNATENbHBIX CTENEeHeN CBOOO b, Y paBHEHHS COCTOSTHUS 0OJIbIIMAaHOBCKOTO Tra3a. Pacnpenenenue
MakcBemna—DbonbiMana kak ogHo4YacTHUHOE pacupeznencHue I'n60ca. Teopema o cpenHeit sHEpruu,
MPUXOJAIIEHCS Ha CTENEHb CBOOOABI OOJBIIMAHOBCKOW cHUCTEMbl. BHyTpeHHHEe cTeneHu CBOOOBI.
XapakTepucTUUecKass TeMIIepaTypa, «3aMOpOKEHHBIE» CTENeHH cBoOoabl. Bxman Bpamenuid u
KoJIeOaHUH Ha MpHUMepe IByXaTOMHOW MoJIeKyJbl. TemneparypHas 3aBUCUMOCTb TEIUIOEMKOCTH rasa
MHOT'0aTOMHBIX MoJieKys1. CTernenb noHu3anuu rasa, popmyna Caxa. neanbHble cucTeMbl 0030HOB U
dbepmuonoB. IlpencraBnenne umcen 3anoinHeHus. Pacmpenenenuss bosze-Dinmreitna u ®depmu-




Mupaxka. Pacnpenenenne Makcseruia-bonbliMana Kak IpeAesIbHBIA Cllydail KBAaHTOBOW CTaTUCTHKHU.
VYpaBHEHMsI COCTOSIHUSA MACAIBHOIO KBAHTOBOrO rasa. [lapamerp BBIpOKIEHUS KBAHTOBOW CHUCTEMBI

§=(n/g) )W/ 2zmkT ) , KpUTepuil MPUMEHUMOCTH OO0JbIIMAaHOBCKOTO mpuOmkenus. [lonpaBku
K JaBJICHHIO OOJBIIMAHOBCKOIO raza, 00yCIOBIEHHbIE KBAHTOBOM CTaTUCTUKON. BhIpoxkaeHHbI 603e-
ra3. Konaencanus bose-DitHmTeitHa. XUMHUYECKUH MTOTEHIIMAT M TEINIOEMKOCTh BBIPOXKICHHOTO 003e-
ra3a BOJIM3HM KPUTUYECKOU TOUKH.

Tema 7. @aykTyauuu TepMOAMHAMHYECKHUX BeJIMYHH

DOKBUBAJICHTHOCTh PABHOBECHBIX aHcaMOuei. DayKTyaluu TepMOIMHAMUYECKUX BEJIMYUH: SHEPTUU U
ycna vactull. dnykryanuu ducen 3amoiHeHws B (pepmu- m 0o3e-cucreMax. TepMoaumHaMHUECKas
Teopus QIyKTyaui.

Tema 8. U3iyuyeHue a0COTHOTHO YEPHOIO TeJia

3akon Ilmanka 171 CHEKTPaJbHOW IJIOTHOCTH H3IY4eHHs aOCOJIIOTHO YEPHOrO Tesa. Y PaBHEHUS
cocTostHUs OTOHHOTO rasza. /[Ba kinaccuueckux mnpezena 3akoHa Ilnanka.

Tema 9. Teopusi TenJI0eMKOCTH TBEPAOI0 Teja

Pemrerounast TErIOEMKOCTh TBEPAOro Tela. AKYCTHYECKME W ONTHYECKUE BETBU KOJEOAHUI
pemerku. ®ononbl. Teopus DitHiTeitHa U Teopus Jlebas TermnoeMKocTH TBepaoro tena. Konuenmus
KBa3UYacCTHII.

Tema 10. CpoiicTBa BBIPOKAECHHOI0 M HEBBIPOKACHHOI0 (hepMH-Ta3a

®epmu-ra3 npu T=0K, ypoenbr @epmu, Temnepatypa @epmu. D1eKTpOHHAS TEINIOEMKOCTh METAJJIOB

npu T <<Tg . DyeKTpOHBI B YHCTOM MOTYIPOBOIHHKE.

Tema 11. Marnerusm

MarHuTHble CBOWCTBAa 3JIEKTPOHHOrO Trasza: mnapamarHetusm Ilaynm u aumamarserusm Jlanpay.
Jlokanu3oBaHHble cnuHbl. PeppomarHeTHsM U "MosekyispHoe" mone Beiicca. ObmeHnHOE
B3aumoyeiictaue ['eitzendepra. Jlomensl. Temneparypa Kropu.

Tema 12. HenaeanbHblil KJIacCHUeCKUH ra3

Kondurypanronnass cratuctudeckas cymma. Teopema BupHala B CTaTHUCTUYECKOM MEXaHUKE.
[IpuOnmkeHHbII y4eT MapHOro B3aMMOAEMCTBHMS MOJEKYJd Tra3a. YpaBHEHHME COCTOSHUS
craboHen 1ealIbHOTO ra3a. BupuanbHoe pasioxeHue.

4.3.1. IlepeyeHb CeMHHAPCKHX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

OIIK-1.
Pasoen 1, Temwr 1--3: (cm. http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/seminar_t.pdf)

1) IlepBoe Hauano TepMOAMHAMUKH (IIJIs1 PEAIbHOTO Tpoliecca), padoTa, TEIIoTa, MOJIUTPOITHIECKUE

nporteccsl. T, P, P | B pasmimunbix Mojensx arMocdepsr. (24)

2) Bropoe Havano (i BUPTYaIbHOTO 00paTUMOro Mpoliecca /WM paBHOBECHOI'O COCTOSTHUS) U €T0
CJIEJICTBHS. DHTPOIHS M €€ BBIYMCICHHE, K.11./I. TEIUIOBBIX MaIliuH, MeTo ikoOnaHoB. (24)

3) HepaBuoecusie mnpoueccel, [eii-Jlroc. [x.-Tommn. Tepmomunamuueckue noreHiumansl U, H.
Teopema HepHcra. (24)

4) Tlorenmmainel ['enbmronbia u ['n66ca. Mznydenne. dazoBwie mepexonbl. [loBepxHOCTH pasnena.
(29)

5) Husnextpuxu. Marueruku. Crepxau. JIeHTb. XUMHUYECKHE peaKkIK, PaCTBOPHI. (24)

Paszoen 2, Temvr 4—12: (cm. http://www.pd.isu.ru/sost/teor _phi/korenb/TDSPh/prakt_sp.pdf)

6) Pacnpenenenns BeposTHOCTEH. YClIOBHass BeposiTHOCTh. Pacmpenenenus Ilyaccona m [aycca.
MomeHTHI pacnipeseneHnil. XapakTepuctudeckas QyHKuus. (24)

7) MuxkpokaHoHu4eckoe pacnpenenacHue. DazoBbpli 00bEM: KIIACCHUYECKHH HWIACANTBHBIA Ta3u
ocmATop. CTaTUCTHYECKU BEC HEPAaBHOBECHOTO COCTOSIHUS CHUCTeMbl CHHHOBI/2, Kak
PaBHOBECHOT'O BO BHEIIIHEM MAarHUTHOM TTOJIE JIJIsl aHCAMOJISI IBYXypPOBHEBOW CUCTEMEI. (24)

8) Kanonnueckoe pacrpenenenue I'm60ca. Cratuctuueckass cymma. OCIUIsATOphl. J[ByXypoBHEBas
CHUCTEMa C BBIPOXKIEHUEM. BeposTHOCTP MAKPOCKOCOCTOSHUSI MACAIBHOIO raza ¢ temmneparypoi T.
(29


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

9) CucreMsbl ¢ IEpeMEHHBIM YUCIIOM YacTull. bornbinoe pacnpenenenue ['u6oca. (24)

10) Pacmpencnenne MakcBemia B d-mepuu. CpeaHee 4YHMCIO CTOJKHOBEHHH, uiMHA mpobera.
Knaccudaeckast popmyna Puaapacona. (24)

11) Pacnpenencaust bonbiMana. CHCTEMBI BO BHEIIHEM MmoJie. (24)

12) Pacnpenenenus bonpuimana. Teopembl 0 paBHOpacpeesieHuu U Bupuaie. (24)

13) Pacnpenenenust bonbumana. Knaccuueckre M KBaHTOBbIE MAarHUTHbIE MOMEHThI B MAarHUTHOM
none. @ynkuuu JlanmkeBeHa W bpuwuirosHa. BocnpuMMYMBOCTE M TEINIOEMKOCTh. Kitaccuueckuii
npenen. OaqnomepHast mojaenb M3unra. (24)

14) Tepmonunamuka upeansHbix depmu- u bose- razos B d-mepuu, s(p)=ap', boze-konaencanus,
TeroeMkocTh Jebas, xumnorennuan @epmu-raza B d=2. Kpanrosas popmyna Puuapacona. (24)

15) Pacnpenenenuss @epmu u3 npunuuna [laynmm v runoressl MosieKyssipHOro xaoca. M3mydenue
yepHoro tena. @opmyna [lnanka B cpene. (24)

16) PensTUBUCTCKUI BBIPOXKJEHHBIM 3JEKTPOHHBIM Ta3, paBHOBECHUE HEHUTPOHHOW 3BE3[bI.
OnayKkTyallud TEpMOJUHAMUYECKMX BEJIMYMH. OHTPONUS Kak (QYHKLUUS YHCEN 3alOoJIHEHUS.
Co0cTBEHHBIE TOTYIPOBOAHUKY. (44)

17) Nonu3zanus kak repmanuzanust. CTaTUCTUYECKUN BEC U SHTPOIUS HEPABHOBECHBIX KBAHTOBBIX
ra3oB ¢ rpynmnamMu GK>>1 (o4tn) BEIPOXKICHHBIX COCTOSIHUI ¢ 3Heprueit EK u ux HepaBHOBecHbIC U

PaBHOBECHBIE YHCIIA 3AMOTHEH . Pa3HOCT MArHUTHBIX BOCTIPHUMYHBOCTEH P (GUKCHpoBaHHBIX £

1 N. 3aBucHMOCTh XUMIOTeHIMaNa 4 0T MarHUTHOTO MO, TTOJTHAS HAMATHUYEHHOCTD M (DYHKIIHS
JlamxeBeHa MarHeTHKa B 00JIBIIMAaHOBCKOM MPUOKeHUH. (44).

4.3.2. Ilepevyenb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITEJIbHOE H3yYeHHe CTYAeHTAMH B
pamkax camocTositTebHoi padorsl (CPC)

Ne Paznen Bun 3ananue Pexomennyemast KonnuecTtso
HCA. CaMOCTOSITENEHOM JIaTeparypa 4aCcoB
paboTHI
Tepmonunamuka | BHeayauroproe Howm. 3an. u OcHoBHasg u
Tembr 1-3 peleHue 3a1a4y JIOTIOJTHUTEILHAS

Saganmue 1

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

phi/korenb/TDS
Ph/job_1.pdf
Craructuueckas | BHeaynutopHoe Jom. 3an. u OcHoBHas
¢usnka pelieHne 3a1a4 JIOTIOJTHUTEIbHAS
Tembl 4--12

15

Saganue 2

http://www.pd.i
su.ru/sost/teor
phi/korenb/TDS
Ph/job_2.pdf

15

4.4. MeroanyecKkue yKa3aHUs 110 OPraHU3aLMU CAMOCTOATEIbHON PadOTHI CTYI€HTOB

Pasoen 1, Temvr 1--3: CBOEBpeMEHHOE peIICHUE TOMAITHUX 33/1aHUH yKa3aHHBIX B IU1aHax. Pazden 2,
Temwvr 4—12: CBOEBpEMEHHOE pEIICHHE JOMAITHUX 33JaHUl YKa3aHHBIX B I1aHax. CBOEBpEeMEHHOE
BBITNIOJIHEHUE U C/jada ABYX CEMECTPOBBIX 3a/1aHUH.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX padoT (MPOeKTOB) (IpH HAJTUYMH)
KypcoBble He mpeyCMOTpEHBI.


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

V. YueOHo-MeTOAMYecKOe U MH(OPMALIMOHHOE O00ecnieyeHue TUCIHHUIINHBI (MOIYJIs)

a) CIIMCOK JIUTEePaTypbl
OcHoBHas InTepaTypa

1. AHceabm, Anapeii HBanoBu4. OCHOBBI CTaTUCTHYECKON (HU3UKH W TEPMOJMHAMHKHU
[DnexTpoHHEI pecypc] : yueb. mocodue / A. . ArcensM. - Mocksa : Jlans, 1973, 2007. - 423, [3] c. :
un. - (YueOHMKH AJi1 BY30B : crenuaibHas jauteparypa) (Kmaccuyeckas ydeOHas nmteparypa 1o
¢usuke) (Jlyumme kmaccuueckue ydeOHuku). - Pexxum nocrynma: IBC "UznarenncTrBo "Jlanp'. -
Heorpanuu. gocrym.

2. Kotkun, I'1e6 JleonnaoBud. Jlekuu o craTuctTuueckoi gusuke. yued. mocoodue / I'.JL.
Kortkun. - Mocksa — Mxesck, : R&C Dynamics, 2006. 190 c. (20 x3)

3. Kopenount, Cepreii IvManymniaoBnd. Koncrekr aekiuii mo craructudeckon gusuke [Teker] :
yue6. nmocodbue / C. D. Kopenbuut, C. M. Cunerockuii ; ®en. areHTCTBO Mo oOpa3oBaHutio; MpKyT.
roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2005. - 180 c. ; 28 cm. - bubmumorp.: ¢. 178-180. (100 3k3)

4. Kopen6uur, Cepreii IvmanymioBu4. KOHCIICKT JEKIMH [0 CTaTUCTHYECKON (DU3UKE
[Dnexrponnsiii pecypc] : yued. mocodue / C. O. Kopenodaur, C. 1. CuHeroBckuii. — 2-¢ u3m. --
Wpkyrckuil roc. yH-T, Hayd. 6-ka. - DnexTpoH. TekctoBble naH. - Mpkyrck : UI'Y, 2015. Pexum
nocryna: U3 "bubauorex". - Heorpanuu. gocryn. (2005 cd-rom)

5. Kopenour, Cepreii IvmManymnaoBud. KoHCIIEKT JIeKIUi 110 TEpMOJUHAMHUKE : Y4eO. mocodue
/ C. D. Kopenoaur ; Upkyrckuii roc. yH-T. - Upkyrck : Uzn-Bo UT'Y, 2007. - 67 c. ; 30 cm. -
bubmuorp.: c. 66-67. (100 3k3)

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

7 . Kopenoaur, Cepreii OMManymiaoBud. JIBeHaaaTh 3a/1a4 1Mo 3Kojoruueckon (usuke [Tekcr] :
3agaunuk / C. O. Kopenbaur ; Upkyrckuii roc. yH-T, @13. dak. - Upkyrck : U3a-o UT'Y, 2013. - 56
c.; 24 cMm. (50 3Kk3)

8. Kopenoanr, Cepreii IOvmManywioBMY. J[BeHannarh 3amad MO DKOJOTHYECKON (U3HKE
[DnexTponHsbIi pecypc]: 3amaunuk / C. D. Kopenbaur. - 9BK. - Upkyrck : U3n-so UT'Y, 2013. -
Pexxum pocryna: U3 "budauorex". - Heorpannu. nocryi.

JlonmoJHUTeIbHAS JIUTEepaTypa
1. Pymep, FO.b. Tepmoaunamuka,ctatuctudyeckas Gpu3nka U KMHETHKa : Y4el.nmocodue Jyist
crya.¢us.cuen.By3os / F0.b. Pymep, M.C. PeiBkuH. — 3-€ usg.,crep.. — HoBocubupck : M3a-Bo
HI'Y,Cu6. yaus. uza-so, 1977, 2001. (55 sk3)
2. bazapos, M. Il. Tepmomunamuka [Tekcr] : [Yueb.mns yH-TOB 1o crell."®usuka"] /
W.I1. ba3zapos. - 4-e u3n.,nepepad.u gorm. - M. : Beicmr. mik., 1983, 1991. (7 7k3)
3. banecky, Paxy. PaBHOBecHass 1 HepaBHOBECHas CTaTHCTHYecKas MexaHuka : B 2 T. / P.
bBanecky ; Ilep. ¢ anrn. mox pen. 1. H. 3ybapea. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
wi.. — [ep. w3a.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 2k3)
4. 3agauyM mo TepMoaAMHaMHKe U craThcTudeckoil ¢usuke : Ilep.c anrn. / ITox pen.Il.
JlaunacOepra. — M. : Mup, 1974. — 640 c. (5 3K3)
5. Jlanaay, JI. JI. Teopernueckas gusuka : yue0. mocodue s CTyd. ¢pus. cruell. yH-ToB: B
10t1. / JL..Jlanpnay,E.M. JIudmu. - 5-¢ uza.,crep. - M. : ®uzmatiut. T.5 : Ctatuctudeckas
¢uzuka.l.1. - 5-e u3a.,crep. -, 1976, 2001. - 616 c. (49 3k3)
6. KBacumkoB, WU. A. TepmoamHammka u cratuctudeckas ¢usmka. T. 2: Teopus
paBHOBECHBIX. cucTeMm: Y4eO. mocobme / M. A. KsacuukoB. — M. : Mzg-Bo MIY,
1991,2003,2010. — 793 c. : a-un. (18 3x3)
7. JleontoBu4, M. A. Benenme B TepMmomumHamuky. Crartuctuueckas Qusuka : yudeo.
nocobue 11 cTya. ¢us. creml. By30B / M. A. JleontoBuu. — M. : Hayka, 1983. (3 3k3)



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

8. bazapos, U. II. TepmoguHamMuKka U cTaTHCTUYECKas Qu3MKa : yued. mocoOue IUIsi CTY/I.
BY30B, 00y4. 1o Hamp. u crient. "®uszuka" / . I1. bazapos, 3. B. I'eBopksn, I1. H. Hukomnaes.
2-e w3a.. — M. : U3a-Bo MI'Y, 1986 (10 5k3)

0) mepuoguYecKne U3IAHUS
- HCT.

B) CIIMCOK aBTOPCKMX METOAUYECKUX Pa3padoTok
- No3,4,5,6,7,8 U3 criicka quTeparypsl

r) 0a3bl JTaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI
OcHoOBHbIE MaTepHalIbl 10 KypCy JIOCTYIHBI Ha IEPCOHAIBHON CTpaHUIE

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

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

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

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

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

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

Jluteparypa qoctynHa Takxke Ha http://library.isu.ru/ - Hayunas ou6mmorexka UT'Y
O6pazoBareibHbIE PECYPCHI, TOCTYITHBIE 0 JIOTHHY M HapoJIio, TpeaocTaBisieMbiM Hayunoii
oubnuotexon UI'Y:
e https://isu.bibliotech.ru/ - D43 «bubnuoTex»;
e http://e.lanbook.com - DBC «M3natenscTBO «JlaHby;

e http://rucont.ru - OBC «PykoHT» - MeXOTpacieBasi HaydyHasi OnOINOTeKa,

VI. MarepuaibHO-TEXHMYECKOE o0ecnedyeHue JUCIUIIMHBI

AyauTtopus MUHUMYM ¢ IByMs Jockamu u Men. Jloctyn k pecypcam UI'Y u3 cetn UnTtepuer. Ha
JIEKLUAX MOT'YT UCIIOJIb30BaThC MYJIbTUMEUNHBIE CPEACTBA: IPOEKTOP, IEPEHOCHOU JKPaH,

HOYTOYK.
VII. O0pa3oBare/jibHbIe TEXHOJIOTUH

Jlexuwmsi, IpaKTUYECKHUE 3aHATHSA, MHAWBUAyajdbHas paboTa MpH caade JOMAITHUX U CEMECTPOBBIX
3aJIaHUM.

VIIl. Ouenounbie MaTepuasbl 1J1sl TEKYIIEro KOHTPOJISI H IIPOMEKYTOYHOM aTTecTaluu
cDOHI[ OLCHOYHLIX CPCACTB IMPCACTABJICH B ITPUJTIOXKCHUH.

@DopMBbI TEKYILEro KOHTPOJIA: KOHTPOJIbHAs padoTa M0 TEPMOJUHAMUKE; IPUEM JIBYX CEMECTPOBBIX
3ananuii. Dopma NpOMeXyTOYHOIO KOHTPOJISA — SK3aMEH.
8.1. BapuaHTBl KOHTPOJIBHBIX BOIIPOCOB 110 TEPMOJANHAMUKE:


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

(1) HaiiTn MarHuTHYIO BOCIPUHUMYHUBOCTD A m (T) marnernka ¢ M =% (T)H o remmem none H :
eciu ero TemnoemMkocTs Cy He 3aBHCHT OT HamaruuueHHOCTH M |

(2) Haittu Teruoemxoctu nponecca (P, T)= const,

(3) HaiiTu TepMuueckoe ypaBHEHHE COCTOSHHUS cpeabl, s ckumaemoctd Ky | 1 Tepmuueckoro
kod(duimenTa qaBiacHUs By KOTOPOM: VK; =1/ CU(T), Pp, = B(V).

8.2. 3amaun W3 exeHeNeJIbHBIX JOMAIIHUX 3aJaHUl, yKa3aHHBIX B IUIaHAX CEMHHApOB, U JBYX
CEMECTPOBBIX 3aJaHUM.

8.3. [IpumepHbIil cIMCOK BOIPOCOB K 3K3aMEHY

Hauana TepMoIUHAMUKHI

Pabora u Temota. I Hauano tepmomuHamuku. Il Hadano TepMOIMHAMUKM A KBA3UCTATHUYECKHX
mpoueccoB: ¢dopmynupoBku Tomcona, Kmaysuyca, Kapareomopu. ODHTpormus u aOcoitoTHas
temreparypa. Il Hadano TepMOAMHAMUKY ISl HECTATHYECKHUX (HEOOpaTUMBIX) mpoieccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HepaBEeHCTBO TepmoauHamuku. II1 Hayano tepmonunamuku (3akon Hepuera).
TepmoauHaMuYecKue MOTEHIHABI

OcHOBHBIE TEpMOAWMHAMHYECKHE TMOTeHIHANGl: anuadarmueckuii U(S,V,N), cBoOomHas sHeprus
F(T,V,N)=U-TS, suaranemus H(S,P,N)=U+PV, noreuunuan I'n66ca O(T,P,N)=F+PV, xumuueckmuii
w(T, P) u 6onpmoii norennuan J(T,V,u)=F-®= -PV. Vpasaenne ['n60ca-/Irorema. OOiue ycioBus
YCTOMYHUBOCTU TEPMOJAMHAMUYECKOTO PaBHOBECHS, TEPMOJAMHAMUYECKHE HepaBeHcTBa. [Ipunmmn Jle-
latenbe-bpayna. YciioBus ycTOHYUBOCTH 711 OJJHOPOJIHBIX CUCTEM, 3aKOH JEHCTBYIOIIUX MAacC.
da3oBble epPexoabl

VYcnoBus paBHOBecusi [isi rereporeHHbIx cuctem. llpaBuno a3 ['mG6ca. dazoBbie mepexonabl B
OJTHOKOMIIOHEHTHBIX ~CHCTeMax. YpaBHenue Kiamelipona-Knay3uyca. VYpaBHenuss OpeHdecta-
Keesoma. Tepmonmnamuka OUAIEKTPUKOB M MarHeTukoB. a30BBIM Mepexon MeTaa U3
HOPMaJIbHOTO B CBEPXIIPOBO/IAIIEE COCTOSHUE.

AHcaM0J1b B CTATHCTHYECKOH MEeXaHUKe

Cratuctuueckuil ancam6ib, (ha30Boe MNPOCTpAaHCTBO U (yHKUHUA pacnpeneneHus. Kiaccuueckuit
ancamOnb, Teopema JluyBwmns, ypaBHeHue JlumyBusuis. KBaHTOBBIM aHcaMOllb, CTaTHUCTHUYECKUN
oreparop, Marpuiia IUIOTHOCTH, ypaBHeHUe (o Heiimana. OCHOBHOUM MOCTYNAT CTaTHCTHYECKOM
¢bu3uKu.

Pacnpenesenus 'n6oca.

PaBHoBecHbIe cTaTucTHUeckue cuctembl. [Ipunmmn (TomMeHa) paBHBIX allpHOPHBIX BEPOSTHOCTEH AJIs
M30JIMPOBAaHHON cucTeMbl. MUKpoKaHOHMUYECKOoe pacrpeaeneHue ['nb6o6ca. Craructuyeckuil Bec U
SHTponUs cucTeMbl. KBazukiaccuueckoe MpUOIMKEHHE TSI MUKPOKaHOHMYECKOTO pacipeeieHus 1
BBIYMCIICHHE TEPMOJAMHAMHUYECKUX BEJIMYMUH. DHTPOMHS KaK Mepa HEOINPEIACIICHHOCTH COCTOSHHUS
cucrembl. Kanonudeckoe pacmpeneneHue [ub0Oca nans 3akpeITOl CHUCTEMBI B TepMOCTarte.
Kanonnueckasi crarucruueckass cyMMma (MHTETrpajl) U €€ CBSI3b CO CBOOOJHOW SHEPTHEH CHUCTEMBI.
JlaBnenue kak "oTKIHMK" cUCTEMBI Ha U3MEeHEeHHe oO0bemMa. OTKphITas cucTeMa B TepMmocTaTe. bombimoin
KaHOHMYECKU aHcaMOyib. CTaTUCTUYECKUN OMEpaTop JUisl CUCTEM C TMEPEMEHHBIM YHCIIOM YaCTHIIL.
Brruncnenne TepMOIMHAMUYECKUX BEIMYUH C TTOMOIIBIO OOJBIIOr0 KAHOHUYECKOTO pacmpeesieHus
I'm66c¢ca. Teopema Hephcra.

HNneanbHble CHCTEMBI MACCHBHBIX YaCTHIL

WneanbHble cucTeMbl B 0OJBIIMAHOBCKOM MpuOimxkeHuu. KBasukiaccuyeckoe NpHONMMKEHHE IS
MOCTYMNATENbHBIX CTENEeHEeN CBOOO b, Y paBHEHHS COCTOSTHUS OOJIbIIMAaHOBCKOTO Tra3a. Pacnpenenenue
MakcBemna-  bombliMana — kak  oJHouacTM4yHOe — pacmpeneneHue  ['ub6ca.  Teopema o
paBHOpACHPENENICHUM M  CpPEeJHEH DSHEepruM, MpUXOIAIIEHCcs Ha OAHY CTENeHb CBOOOJBI
OOJIbIIMAaHOBCKOM cHcTeMbl. BHyTpeHHHE cTemeHH CcBOOOJBI. XapaKTepUCTHUECKass TeMIlepaTrypa,
"3amMopokeHHBIE" cTermeHn CcBOOONbI. Bkman BpameHuii M KojeOaHWl Ha MpUMeEpe IBYXaTOMHOU
MoJIeKynbl. TemmepaTypHasi 3aBUCHUMOCTb TEIUIOEMKOCTH Ta3a MHOIOATOMHBIX MoJeKys. CreneHb
MOHM3aLuy rasa, popmyna Caxa. neanbHble cucteMbl 6030HOB U (pepMuoHOB. [IpencTaBnenue uncen
3anonHeHus. Pacnpenenenns bose-Oiinmureitna u @epmu-/lupaka. Pacnpenenenne Makcpesia-



bonpiimMana kak mNpeaenpHBIM ciydyail KBAaHTOBOM CTATUCTUKU. ODKBUBAJIHEHTHOCTb PAaBHOBECHBIX
ancam6Ouieil. ®nykryauuu sHepruv. @DaykTyaumum mnojgHoro uucia dvacul. bazoBas ¢opmyna
BBIUUCIICHUS (PIIyKTalUii OCHOBHBIX TEPMOJMHAMUYECKUX BeMUUrH. DIyKTyaluu yuces 3al0JHEHUS B
bepMu- u 06o3e- cucTemMax. YpPaBHEHHUS COCTOSHHUS HJEATbHOIO KBaHTOBOro rasa. Ilapamerp

BBIPOKJCHUSI KBAHTOBOM CHCTEMBI §=(n/g)(h*/2zmkT )" , KpUTEepuil NPUMEHUMOCTH
OosbIIMaHoOBCKOro npubmmkenus. [lonpaBku K AaBiieHHI0 OOJBLIMAHOBCKOTO Ta3a, 0OYCIIOBJICHHbBIC
KBAaHTOBOM CTaTHCTUKOH. Beipoxaenusiii 06o03e-ra3. Kongencamus boze-DiiHmreiina. OHeprus,
TEIJIOEMKOCTh, JaBJIEHUE BBIPOXKJIEHHOTO 003e-raza HUXKe KpUTHUecKoW Temmeparypsl. [loBeneHue
XMMHAYECKOT0 TOTEHIMANa BOJIU3U KPUTUIECKOI TeMIepaTypbl

HN3ayyeHune a0GCOIOTHO YEPHOIO Tejia

3akon Ilmanka i CHEKTPANbHOM IJIOTHOCTH M3JIy4eHHsI aOCOIIOTHO YEPHOTO Teja. YpaBHEHUS
cocrosiHus GOTOHHOTO rasza. /[Ba kimaccuueckux npenena 3akona [lnanka.

Teopus TenJI0eMKOCTH TBEPAOI0 TeJa

Pemeroynas TemnoeMKocTh TBEpAOro Tena. AKyCTUYECKUE U ONTUYECKUE BETBU KOJEOAHUN PEIIETKH.
®ononsl. Teopust DitHiuTeiiHa 1 Teopus Jlebast TEIIOEMKOCTH TBEPAOIO Tela.

CBolicTBa BBIPOKIEHHOIO (pepMH-Ta3a

®epmu-raz mpu T=0 K, yposenr ®epmu, temmeparypa @epmu. [laBieHue BBIPOKICHHOTO (epMH-
rasa. DIEKTPOHHAs TEMIIOEMKOCTh MeTamIoB mpu 1 <<Tg .

Marserusm

MarsuTHble CBOWCTBAa JJIEKTPOHHOro Trasa: mnapamarHerusm Ilaynum um auamarsmerusm Jlannay.
Jlokanu3zoBanHbie cnuHbl. ®DeppomarHetusMm u  "MonekymspHoe" mone Beiica. OO6meHHOe
B3aumoJeiicraue ['eitzendepra. JloMeHbI.

CiaadoHenaeaJbHbIi KIaCCHYECKHI ra3

VYyer B3aumozeiicTBus Mosekyda. Bupuan. VYpaBHeHHE COCTOSHUS ClIaOOHEUJeallbHOTO Trasa.
BupnansHoe pasnoxeHue.

8.4. Ilpumep sx3amenayuonno2o burema:

1. II Hayamo TepMOJMHAMUKH JJIi HECTAaTMUYECKUX (HEOOpaTUMBIX) MpoleccoB. Bpems penakcanuu.
OcCHOBHOE ypaBHEHUE U OCHOBHOE HEPABEHCTBO TEPMOJIMHAMUKH.

2. ®epmu--ra3z npu 1=0 K, sneprus ®@epmu, temmneparypa @epmu. BHyTpeHHsIsI SHEprUs U JaBICHUE
aOCOJIIOTHO BBIPOXKIEHHOTO (hepMuU--Tasa.

3. Jlnd M3BECTHOIO TEPMUYECKOIO YPAaBHEHMsI COCTOSHHUS HAEAIbHOTO BBIPOXKJIEHHOro 0o03e - rasa
(T<TB) HaiiTu ero SHTpONUIO S 1 TermI0eMKOCTh CV, Kak QyHKIUHU TemMrepaTypbl T U o0bema V.

Ilpumep mecmosvix 3a0anuii 011 NPoOGEPKU CHoOPMUposannocmu KOMHEMeHyuil, yKa3aHHbIX ebluie n.3:

1. YeMy paBHaA TEIJIOEMKOCTh MPHU MOCTOSIHHOM JABJICHUH JJIsI PABHOBECHOTO U3JIYYEHUS?
o0 *
C, = 0
const #0

2. Kak uist QUKCHpOBAHHOM TeMIepaTypsl | 3aBUCUT OT 00beMa V TerI0eMKOCTb TPH TIOCTOSIHHOM

HUKAK He 3a8ucum >

oobeme Cv paBHOBecHOro rasa Ban-nep-Baansca? G ~ auneno~\V
keadpamuyumo ~\V ?



3. Kak i puKcHpoBaHHOM TeMIeparypsl T 3aBUCHT OT 00bemMa V TEII0eMKOCTh IPU MIOCTOSIHHOM
06beme Cv paBHOBECHOTO UIEATHEHOTO HEAOCOIFOTHO BBIPOKIEHHOTO 603e-raza’?

aunetno~\V *
C, ~ < keaopamuumw ~\?

HUKAK He zasucum

4. Kak st pukcupoBaHHOM ymcie 4dacTuil N 3aBHCHT OT Temreparypbl | TEIUIOEMKOCTh IPH

nocTosHHOM 00beMe Cv pPaBHOBECHOIO HIEANBLHOIO HEAaOCOMIOTHO BBIPOXKIECHHOTO (epMmu-raza?
JuHetiHo ~T *

Cy ~| keaopamuuno~T? |

HUKAK He 3a6UCum

PazpaboTunkn:

1) b npodeccop kadeapbl TEOPETHUECKON HU3UKU C.D. Kopenbnut

[Tporpamma coctaBieHa B coorBeTcTBrU ¢ TpeboBanusamu GI'OC BO no HampaBiieHUIO TOATOTOBKU
11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHKA.

[Iporpamma paccMoTpeHa Ha 3aceaHuU KadeIpbl TEOPETHUECKON (DU3UKHU

«30» aBrycra 2021 r.

[Tporokon Ne 1 H.o. 3aB. kadeapoii

C.B. JloBuoB

Hacrosimasi mnporpamMMa He MoO:KeT ObITH BOCIpPOHM3BeleHA HH B Kakoii ¢opme 0e3

NpeaABaAPUTEJIBbHOI0 NMCbMEHHOI'0 paspeuicHUus Kaq)enpbl-pa3pa60anKa nporpaMmmabl.



