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I. Henu u 3apaum IUCHUTIMHBI (MOXYJISA)

Henpto mucuurummabel «TepMoanHaMuKa M cTaTHCTUYECKas (PU3MKa» SIBISETCS YCBOCHHE OCHOBHBIX
uaeil U METOJI0OB paBHOBECHOW TEPMOAMHAMHMKHU U TEOPUU PABHOBECHBIX KBAHTOBBIX M KJIACCUUYECKHX
CTaTUCTHUYECKUX aHcambieil I'mb60ca m mpuoOpeTeHHe HABBIKOB MX NPHUMEHEHUS K KOHKPETHBIM
¢bu3nyecKUM cHucTeMaM IMpU HHU3KUX U BBICOKMX TEMIEpaTypax, a TaKkKe YCBOCHHE OCHOBHBIX
(GU3NYEeCKUX TPEACTaBICHUH M MaTeMaTHYeCKUX HJEH, JeKalluX B OCHOBE O3THUX METOJIOB;
MpruoOpeTeHne HaBBIKOB MX MPUMEHEHUS K OIMUCAHUI0 KOHKPETHBIX (PU3NYECKUX IPOLECCOB M K
BBIUUCIICHUIO SKCIIEPUMEHTAIEHO HAOII01aeMBIX XapaKTEPUCTHK PAaBHOBECHBIX CUCTEM.

JlaHHBIN Kypc IpU3BaH peliaTh ClIeAyIOUIie 3a1a4u:

-- pa3BUTHE TMPEJACTABICHUN O TpeX BakXHEHmMX aHcamOnsx ['mbbca: MHKPOKaHOHHYECKOM,
KAaHOHMYECKOM U OOJBbIIOM KAaHOHMYECKOM, OO0 JKBHUBAJEHTHOCTH pPA3JIMYHBIX PABHOBECHBIX
aHcaMOJiell, O CBS3M MEXJAy OHHTPOIMEH M BEPOSTHOCTBIO M O TEPMOAMHAMHYECKOW TEOpUHU
bayKTyanmii;

-- OBJIQJICHWE NpUEMaMH IPENEIBHOTO IepexoJa OT KBAaHTOBBIX CTAaTHCTHYECKUX aHcamOieid K
KJIacCM4ecKoMy (O0JbIIMAaHOBCKOE MPHUOIIKEHNE) U CBA3AHHBIX C HUMH pa3jyuid B criocobax ydera
KBaHTOBOMEXaHUYECKOH TOKIAECTBEHHOCTH YacTHII;

--- (¢opMUpOBaHHE YMEHH W HABBIKOB CAMOCTOSTEIHHOTO pacueTa pPaBHOBECHBIX IPOIECCOB U
XapaKTEPUCTHK PAaBHOBECHBIX CHCTEM.

II. Mecto aucuunimnnbl (MoayJsi) B crpykrype OIIOII

TepMonnHaMuKka U cratucTudeckas pU3uKa SBISETCS 00s13aTEILHOM JUIsl U3YUYEHUS TUCUUILUIMHON 110
nanHoMy mpodumio. Ilpu wu3yuenun kypca «TepMoaMHaMHKa U CTaTUCTHYECKas (U3HKaA»
UCIONIL3YIOTCA 3HaHUS, NPUOOPETEHHbIE MPU H3YYEHUH BceX 0€3 HCKIIOYEHHS MPEeAbLIYIINX
MaTeMaTHYecKuX U (u3nueckux KypcoB: «Maremarnueckuil ananusy», «JIuHeliHas anredpay,
«duddepennmansupie ypaBHeHUs», «TeopeTnueckas MexaHUKa», «JIuHelHble M HeNUHEHHBIC
ypaBHeHUsI pHU3uKI», « INEKTPOJMHAMUKAY, «KBaHTOBas TEOpHUs».

JlaHHBIA Kypc MpeacTaBisieT co0OM TEOpeTHUECKyl0 OCHOBY Js MOCIEAYIOUIMX pa3lielioB Kypca
TeopeTnueckol (usuku: «Du3nMKa CIUIOMHBIX cpen», «Dusznueckas KuHeTUkay, «Duzmka
KOHJICHCUPOBAaHHOI'O COCTOSIHMS», «BBeleHue B KBaHTOBYIO Teopuio nois», «KBaHToBas Teopus
U3IIy4EHUS»

I1I. TpeGoBanus K pe3yJbTaTaM 0CBOCHHMS JMCHUIIIHHBI (MOLYJIA)

[Ipormecc n3ydeHus AUCIUILTAHBI HAIIPABIICH Ha POPMHUPOBAHUE CICAYIOMUX KOMITCTECHITHH:
OIIK-1: cmocoOeH npuMeHAThH 0a30Bble 3HAHHUS B 00NAacTH (U3UKO-MATEeMATHYECKUX U (WIJIH)
€CTECTBCHHBIX HayK B cepe CBOCH MpoPeCcCHOHATBHOM JIeITeILHOCTH.

Ilepeuens mNJIaHMPyeMbIX PpPe3yJabTATOB O00y4YeHHS] MO JAUCHHUILVIMHE , COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUs] KOMIIETEeHIN
KomnereHmus OIIK-1

MHaukaTopbl KOMIIETEHIUU UK onkii Hcnonme3yer mareMaruueckuil ammapar [Uisi ONMCAHMS U aHAJIM3a
(u3nvecKuX SBICHUN U MPOIECCOB B chepe cBoel MpodecCHOHATEHON ACITEIEHOCTH.

UAK onki2 Hcnonp3yeT wmaremaThyeckuidl ammapar Uil TEOPETUYECKOTOo U
9KCIIEPUMEHTAILHOTO HCCIEIOBaHUS W MOJICIUPOBAHUS (U3NISCKUX SBICHUH U
TIPOIIECCOB B chepe CBOeH MpodeccnoHaTbHON e TENbHOCTH.

UIAK onxiz Hcmonmp3dyer 6Ga3zoBbie 3HaHWs B oOjactu  (u3ukd B cBoei
MpoheCCHOHATBHOH NS TETFHOCTH.

PesysbraTsl 00y4eHust 3naem: OCHO6Hble YPABHEHUs U MemoObl PAGHOBECHOU MeEPMOOUHAMUKU,
OCHO6HblE 3AKOHLL PAEHOBECHOU MEPMOOUHAMUKU U MeOPUU PABHOBECHbIX
K6AHMOBbIX U KIACCUYECKUX cmamucmudeckux ancamonei I uboca.

Vmeem: IPUMEHATH 3TU METOMBI U PEIIECHUS 3a1a4 U3 Pa3IM4YHBIX Pa3[esioB
PaBHOBECHOM TEPMOAMHAMHUKM ¥ CTaTUCTUYECKOH (M3UKH, NPHUMEHSTh
METOABl PABHOBECHOW TEPMOIMHAMHMKM [UI1 DPEIICHMS KOHKPETHBIX 3a7a4,




HUCMOJIb3YyA aACKBATHBIC MATCMATHUYCCKUC MOJCIIN U HpI/I6J'II/DKeHI/I$I.

Braoeem: HaBBIKaMH BBIYHMCJICHUS OCHOBHBIX TCPMOINHAMHUYCCKUX
XapaKTCPUCTHK, HaBbIKaMH BBIYHCIICHHUA OCHOBHBIX TEPMOIMHAMHUYCCKUX
ypaBHeHI/Iﬁ COCTOSIHUA paBHOBECHBIX CTATUCTUYCCKUX CUCTEM.

IV. Coaepxkanue M CTPYKTYpa JMCHUILIMHBI (MOAYJIST)

OO0beM IMCIUILIMHBI COCTABIISICT 5 3a4eTHRIX eauHull, 180 yacos, B ToM unciie 137 4acoB KOHTAKTHOM
paboTHI.

3aHATHS MPOBOJIATCS TOIBKO B OYHOU (hopMe 00ydeHHUs ¢ MPUMEHEHUEM JAUCTAHIIMOHHOTO KOHTPOJIS
caMoCTOATENIbHON paboThl cTyneHToB depe3 DUMOC dakynprera. DIEKTPOHHOW M TUCTAHIIMOHHOM
¢dhopM 00ydeHUS HE TIPEyCMaTPHUBACTCS.

Ha npaktuueckyto moAroToBky oTBoauTCs 54 yaca.

dopMa IPOMEKYTOUHON aTTECTALUU: IK3aMEH.

4.1. ConepxaHue JMCUMILIHHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, ¢ YKa3aHHEM BHA0B y4eOHbIX
3aHATHH M OTBEACHHOI0 HA HUX KOJIHYECTBA aKaJeMHYECKHX YacoB

Ne | Pazge C Bc 4! Buns! yueGHOI paboThI, DopMbI
n/m 1 e | er HHX BKJIIOYAs CAMOCTOSITENbHYIO PabOTy 00yJaroIuxcs , TEKYILETO
OUCIl | M | O | IpakKT NPaKTUYECKYIO IIOATOTOBKY ¥ TPYIOSMKOCTb KOHTPOJIS
WIUIM € | 4Ya  HYecK (B yacax) yCIEBAaCMOCTH;
HBI/TE € | €O ast dopma
KoHTtakTHast paboTa mpernogaBaTes ¢ CamocTosten
MBI | T B MOArO MIPOMEIKYTOYHO
00yYaroUMHUCS bHas =
p TOBKa i aTTecTanuu
pabota
o0yua Jlextu Cemunapckue = KoHcympTanuu (no
IOLTH /mpaKkTHYecKue cemecmpam)
Xcst /mabopaTopHsIe
3aHATHSA
1 1-12 6 |180 54 54 54 1 17 [IpaxTrdyeckoe
3aj1aHHe;
9K3aMEHALIMOH
HbIE 3aJ[a4u
HUroro: 180 54 54 54 1 17

4.2. Ilnan BHeayANTOPHOI CaMOCTOSITeJIbHOW PadoThl 00y4AOIIMXCS MO AUCHHILIHHE

Cemectp Ha3Banue CamocrosTenbHas paboTa 00yJaroMIXCs OueHoyHoe YuebHo-
azzierna, TEMbI CPEICTBO METOINYECKOe
pasiera, Bun Cpoxku TpynoeMKkcThb ped A
obecrieueHne
CaMOCTOSITEIIbH | BBITTOJTHEHUS (dac.)
o CaMOCTOSTENIbH
Oif paboTHI -
0i1 paboThI
6 Tema 1-12 3amauue B Iocne 17 JdemoHcTpanust | Hcrounnku us
MIPOMICHHBIX TOTOBBIX OCHOBHOH U
BUJIE 3aa4U . N
TEM peuieHnn JIOTIOJTHUTEJIbHON

JUTEpaTyphl IO
TeMe MPaKTHYECKHX
3aHITHI;
O0pazoBatenbHbIE
pecypesl, 10-
CTYTIHBIE T10 JIOTHHY
¥ TIapoJTIo,
MIPEIOCTaBISIEMBIM
Hayunoit
oudmmorexoi UI'Y.




4.3. Cogepxanune yueOHOro MmaTepuaJjia
Coaep:xaHue pa3jieoB U TeM THCHHMILINHBI

Pazoen 1, Tepmoodunamuxa

Tema 1. Havayia TepMOAMHAMUKH
Pabora w Temmora. 1 wHavyaso TtepMoaumHamMuku. Il Havano TEepMOIMHAMHKH IS
KBa3HCTAaTHUECKUX Mporeccos: popmynupoBku Tomcona, Knaysuyca, Kapateogopu. DuTponus
u abcomtoTHas Ttemmeparypa. Il Hauano TepMOAMHAMMKH AJIi HECTATUYECKUX (HEOOpaTHUMBIX)
nporeccoB. OCHOBHOE ypaBHEHHE M OCHOBHOE HEpaBeHCTBO TepmoauHamuku. III wagano
TepMoarHAMUKH (3aKoH HepHcra).

Tema 2. TepMoguHaMUUYecKUe MOTEHIIHAJIBI
OcHOBHbBIE TEPMOAMHAMUYECKHE TTOTeHIMaNbI: agnadbatudeckuii U(S,V,N), cBoboaHast sHEprust
F(T,V,N)=U--TS, saransnus H(S,P,N)=U+PV, norenuunan 'n66ca @(T,P,N)=F+PV,
xumudeckuii u(T, P) u 6onpmioit norenwman J(T,V,[1)=F--®= --PV. YpaBuenue ['u66ca-
Hiorema. OO1ue ycioBusi yCTOWYUBOCTH TEPMOAMHAMUYECKOTO PABHOBECHS,
TepMoarHamudeckue HepaBeHcTBa. [Ipunnun Jle-1llarense-bpayna. Y cioBus yCTOMYHBOCTH
11t oqHOpOoAHBIX cucteM. [IpaBuio a3 ['m66ca. 3akoH AEHCTBYIOMUX Macc.

Tema 3. ®da3oBble Mmepexoabl
YcioBust paBHOBECHS [T TeTepOreHHbIX cucteM. [lpaBuino ¢a3 ['nud6ca. @a3oBbie nmepexosl B
OJIHOKOMIIOHEHTHBIX cucTeMax. Y paBHenue Knaneiipona-Knaysuyca. YpaBuenus Ipendecra-
Keezoma. TepmoanHamMuka 1U3JE€KTPUKOB U MarHeTUKoB. Da30BbIi Mepexo] MeTaia us3
HOPMaJIbHOT'O B CBEPXIIPOBOJIAIIEE COCTOSHUE.

Pazoen 2, Cmamucmuyeckasn pusuxa.

Tema 4. AHCaM0.1b B CTATHCTHYECKOI MeXaHUKe
Knaccrnyeckwnii cTaTucTiueckuii ancamO:ib: pa3oBoe mpocTpaHCTBO U (DYHKIIHSI pacrpeieeHusl.
KJIacCM4ecKoro ancamors, reopema JlnyBusuis, ypaBuenue JlnyBusuis. OCHOBHOM MOCTyaT
KJIACCMYECKOM cTatucTuyeckon pusmku B kaptune ['amunprona u JInysuns. Heobpatumocts u
Bo3BpaTHas Teopema [lyankape — Llepmeno. KBaHToBbIi aHCcaMOJ1b: CTATUCTUUECKUN OTepaTop
(MaTpuna mI0THOCTH), ypaBHeHue ¢oH Heitmana. OCHOBHOM MOCTYyJaT KBAHTOBOM
CTaTUCTUYECKON (PU3UKH.

Tema S. Pacnpenenenus I'm60ca
OYHKINU pacnpeieNieHUs pABHOBECHBIX CTATUCTUUECKUX CUCTEM.
MuxpokaHonuieckoe pacnpenejienue ['mooca
[Tpunanun (TonmeHa) paBHBIX alPUOPHBIX BEPOSATHOCTEN AJI1 KBAHTOBOM M30JIMPOBAHHOM
cucteMmbl. CTaTUCTUYECKUH BeC U dHTponus cucreMbl. KBaszukiiaccuueckoe npuOIMKeHue u
BBIYMCIICHHE TEPMOAMHAMUYECKUX BETUYNH. BepoaTHOCT 1 SHTponus (Kak Mepa
HEONPENENEHHOCTH COCTOSIHUS CUCTEMBI). BbIunciieHne TepMOAMHAMUYECKUX BETUYHH.
Kanonuyeckoe pacnpenenenne I'm60ca 1151 3aKpbITOil cCTEeMBbI B TepMocTaTe
Kanonuueckast craTucTuueckasi cymma (MHTETpai) U €€ CBsI3b CO CBOOOJHON SHEprueit CUCTEMBI.
Briuucnenue TepMoauHaMUYecKUX BeNTMYUH. J[aBieHne kak "OTKIMK' CUCTEMBI HA U3MEHEHUE
o0bema. KBa3ukiaccuueckoe npuOImKeHue.
Boubmoi kaHOHNYeCKH aHCaMOJIb 1JIsl OTKPBITOM CHCTEMBI B TEpMOCTaTe
CraTucTH4ecKuii onepaTop AJsl CUCTEM € TIEPEMEHHBIM YUCIIOM YacTull. Beruucnenue
TEPMOJUHAMHUYECKHUX BEIMUUH C IIOMOILBIO OOJIBIIOr0 KaHOHWYECKOro pacnpezeneHus ['nbdoca.
Teopema Hepncra.

Tema 6. UneabHbIE CHCTEMbBI MACCUBHBIX YaCTHIL
WneanbHble cucTeMBI B OOIBIIMAHOBCKOM MPUOIMKeHnH. KBasukinaccuyeckoe MpuOImKeHne
JUISL TIOCTYTIATENBHBIX CTETIEHEe CBOOOIb. Y paBHEHHUS COCTOSHUS OOIBIIMAHOBCKOTO Ta3a.
Pacnipenenenne MaxkcBenna—DbosbiiMana kak ogHOYaCTUYHOE pacipeaenenne [ uooca.
Teopema o cpeHelt 3HEpruy, MPUXOIAILIEHCS Ha CTeNeHb CBOOOAbI OOIBIIMAHOBCKONW CUCTEMBI.
BryTpenHue crenenn cBoO0bl. XapaKTepUCTHUECKas TEMIIEPATypa, «3aMOPOKEHHBIC» CTETICHU




cB00OObI. Brian Bpamenuii 1 Kkoyie0aHui Ha IPUMEPE IBYXaTOMHOM MOJICKYJIBI.
TemnepaTypHas 3aBUCUMOCTb TEIIJIOEMKOCTH T'a3a MHOTOaTOMHBIX MoJieKyJ1. CTeneHb
noHu3auu rasa, popmyna Caxa. neanbnele cucteMbl 6030HOB U ¢pepmuoHoB. [Ipeacrapnenue
yucen 3anoyinenus. Pacnpenenenust boze-Oinmreitna u ®epmu-/Iupaka. Pactipenenenue
Makcsemia-bonpliMana Kak peAesIbHbIN CIy4yall KBAHTOBOW CTaTUCTUKHU. Y pAaBHEHUS
COCTOSIHMSI MJIC€AJIbHOI'O KBAaHTOBOIO ra3a. [lapameTp BBIpOKIEHUSI KBAHTOBOM CUCTEMBI

& =(n/g)(h*/2zmkT )"? , KpUTEpHl MPUMEHUMOCTHU OOIBIIMAHOBCKOTO MPUOIMKEHHUS.
[TonpaBku K AaBIEHUIO OOIBIIMAHOBCKOIO ra3a, 00yCIOBICHHbBIE KBAHTOBOM CTaTUCTHKOM.
Bripoxnennsiii 603e-ra3. Kongencanus bose-DitHireitHa. XMMUYECKUN TTOTSHITMAT U
TEIUIOEMKOCTh BBIPOXKIACHHOTO 003€e-Ta3a BOJIM3H KPUTUICCKOU TOUKH.

Tema 7. @aykTyauuu TepMOAMHAMHYECKHUX BeJTHYMH
DKBUBAJICHTHOCTh PABHOBECHBIX aHCaMOuel. DIIyKTyaluu TEPMOJMHAMHYECKUAX BEIIMYNH:
SHEPTUU U yuciia yacTull. OIyKTyaluu 9uces 3anojiHeHus B pepMu- u 603e-CUcTeMax.
TepmonunaMuyeckasi TeOpHs PIIyKTyarHid.

Tema 8. U3ayuenune adcoJIIOTHO YEPHOTO TeJia
3akoH [1nanka nms cekTpaabHON IIOTHOCTU U3Ty4YeHHs a0COIOTHO YEPHOTO Tela. Y paBHEHUS
coctosiHUs GOTOHHOTO ras3a. /[Ba kinaccuueckux mpezena 3akona [lnanka.

Tema 9. Teopusi TenJ10eMKOCTH TBEPAOIr0 TeJia
Pemeroynast TemaoeMKOCTh TBEPIOTO TeNla. AKYCTHYECKHE U ONTHYECKHUE BETBU KOoeOaHU
pemierku. @oHoHBbL. Teopus DitHiITeliHa U Teopus Jledast TEMI0EMKOCTH TBEPAOIO Tela.
Konuenuus kBa3u4acTu.
Tema 10. CBoiicTBa BBIPOKIECHHOTO U HEBBIPOXKICHHOTO (hepMH-Traza
®epmu-ra3 npu T=0K, yposenr ®epmu, remneparypa @epmu. DIeKTPOHHAS TEIIOEMKOCTb

metamtoB mpu | << Tg | DIeKTpOHBI B 4HCTOM TOTYIIPOBOIHHUKE.

Tema 11. Marnerusm
MarauTHble CBOMCTBA 3JIEKTPOHHOTIO Ta3a: napamarserusMm [laynm n nnamarserusm Jlangay.
Jlokanu3oBaHHbIe cliuHBL. DeppoMarHeTusm u "MoinekyspHoe" nose Belicca. O6meHHOe
B3aumozeiictaue I'eiizendepra. Jlomensl. Temmneparypa Kropu.

Tema 12. HenaeanbHblii KiI1accu4ecKuii ra3
Konduryparnmonnas craructuyeckas cyMma. Teopema BUpuana B CTaTUCTUUECKON MEXaHUKE.
[TpuGnuKeHHbIH yueT MapHOTo B3aUMOAECHCTBUS MOJIEKYJI T'a3a. Y paBHEHHE COCTOSIHUS
ciiaboHen1ealbHOT O Ta3a. BupuanbHoe pasnoxeHue.

4.3.1. IlepeyeHb ceMHUHAPCKUX, NIPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT

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

1) IlepBoe Hayaslo TEpMOAMHAMUKH (U1 pealibHOTO Mpolecca), padoTa, TEIoTa, MOJIUTPOINHYECKHE

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

2) Bropoe Havano (7151 BUPTYaTbHOTO 0OOpaTUMOTO MPOIEecca W/MIH PaBHOBECHOTO COCTOSIHHS) U €T0
CJIEZICTBUS. DHTPOIIUS U €€ BBIYUCICHHE, K.I1.J]. TEMIOBBIX MaIllnH, MeTo ] AKoOHaHoB. (24)

3) HepaBuoBecubie mpomeccsl, [ei-Jlroc. [Ix.-Tommn. Tepmommnamuyeckue notenmuansr U, H.
Teopema HepHcra. (24)

4) Tlorenmmanel ['enbmronbia U ['m60ca. Uznydenne. dazobie mepexoasl. [loBepxHOCTH pasjaena.
(29)

5) Husnextpuxu. Marueruku. CrepxHu. JICHTbI. XUMHUYeCKUE peaklluy, pacTBOPHI. (24)

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

6) Pacnpenenenns BeposTHOCTeH. YciioBHas BeposiTHOCTh. Pacmpenenenusi Ilyaccona m [aycca.
MowMmeHTHI pactipenienieHnid. Xapakrepuctuaeckas GpyHkuus. (24)


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

7) MuxkpokaHoHu4eckoe pacnpeneiacHue. Da3oBbli  00beM: KIACCUYECKHH HWICANBHBIA Ta3u
ocumuaTop. CTaTUCTHUECKUN BEC HEPABHOBECHOTO COCTOSHUS CHCTEMbl COUHOBI/2, Kak
PaBHOBECHOI'O BO BHEIIHEM MarHUTHOM TOJ€ JIIsl aHCaMOJIsl IBYXYPOBHEBOM CHCTEMBI. (24)

8) Kanonnueckoe pacrpenenenue ['m66ca. Cratuctuueckas cymma. OcmmisaTopsl. JByxypoBHEBast
CHUCTEMa C BBIpOXKJAEeHHEM. BeposTHOCTh MAKPOCKOCOCTOSIHUSL HI€aIbHOIO raza ¢ temmneparypoit T.
(29)

9) Cuctemsl ¢ IepeMeHHBIM YHCIIOM YacTull. bonbmoe pactipeaenenune ['u66ca. (24)

10) Pacmpenenenne MakcBemia B d-mepuun. CpeaHee 4YHMCIO CTOJIKHOBEHHWH, uiMHA mpolera.
Kiaccnueckas ¢popmyna Puuapacona. (24)

11) Pacnipenenenus bonbiimana. CucteMbl BO BHEITHEM TT0JIE. (24)

12) Pactipenenenust bonbrmana. Teopembl 0 paBHOpAcIIpeeICHHH B BUpHaiie. (24)

13) Pacnpenenenuss bonbimana. Kiiaccuueckre m KBaHTOBbIE MAarHUTHBIE MOMEHTHI B MarHUTHOM
none. Oynkuun JlamxkeBeHa u bpuimrosHa. BocnpuuM4MBOCTE M TEIIOEMKOCTh. Kiaccuueckuit
npezaen. Oaqnomepnast mojiens M3unra. (24)

14) Tepmonunamuka uaeanbHbix Pepmu- u bose- razos B d-mepuu, e(p)=ap', Boze-konaencanus,
teroeMkocTh Jlebast, xummnoreniman @epmu-raza B 0=2. Kantosas ¢popmyna Puuapacona. (24)

15) Pacnpenenenuss @epmu u3 npuHinuna [laynu u rumoressl MoJeKylspHOro xaoca. Mzmyuenue
yepHoro tena. ®opmyna [lnanka B cpene. (24)

16) PensaTUBUCTCKHI BBIPOKICHHBIA SJCKTPOHHBIA Tra3, paBHOBECHE HEUTPOHHON 3BE3bI.
QuyKTyallud TEpMOJUHAMMYECKUX BEJIMYMH. OHTPONUS KaK (QYHKUMS YUCEN 3arlOojIHEHMS.
Co6cTBEHHBIE TOTYITPOBOAHUKY. (44)

17) Nonuzanus kak repmanuzanusi. CTaTUCTUUYECKUM BEC U SHTPOIHS HEPABHOBECHBIX KBAHTOBBIX
razoB ¢ rpymnmnaMud GK>>1 (o4tn) BEIPOXKICHHBIX COCTOSIHUI ¢ sHeprueii EK u ux HepaBHOBeCHbIE U

PAaBHOBCCHLIC YK CJIa 3aIlIOJIHCHHA. Pa3HocTh MarHUTHBIX BOCHpHHMqHBOCTCﬁ IIpu (I)I/IKCI/IpOBaHHBIX H

u N. 3aBucumocTh xumnorennuana 4 or MaruuTHOro Mo, 0JIHAS HAMATHUYEHHOCTh M (DYHKIIIS
JlamxeBeHa MarHeTHkKa B 00JIBIIMAHOBCKOM MPUOIIKEHHUH. (44).

4.3.2. Ilepeyenn TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSAITEJIbHOE U3yYeHHe CTYIeHTAMHM B
paMKax camoctositeabHol padorsl (CPC)

Ne Paznen Bun 3ananue Pexomennyemass | KonmndectBo yacos
He/I. CaMOCTOSITEIbHOU IuTeparypa
paboTHI
Tepmonunamuka | BHeayauTopHoe Jom. 3an. u OcHoBHasA U
Tembr 1-3 pelieHue 3aaa4y JOTIOJTHUTEITbHAS

3aganmne 1

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

phi/korenb/TDS
Ph/job 1.pdf
Craructuueckas | BueaynuropHoe Howm. 3an. u OcHoBHas u
¢busnka pelieHue 3a1a4 JIOTIOJTHUTEIbHAS
Tembr 4--12

Saganue 2

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

phi/korenb/TDS
Ph/job_2.pdf
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4.4. MeTonnueckne yKa3aHus 10 OPraHU3AIUHM CAMOCTOSITEIbHON PadoThl CTYICHTOB

Pasoen 1, Temwvr 1--3: CBOEBpEeMEHHOE PEIICHHE TOMANTHUX 3a/IaHUH YKa3aHHBIX B IUIaHaX. Paszoen 2,
Temwvr 4—12: CBOeBpeMEHHOE pellieHHEe JOMAIIHUX 33JJaHUi YKa3aHHbIX B Ii1aHax. CBOEBpeMEHHOe
BBIITOJITHCHHE U CAada IBYX CEMCCTPOBEBIX SallaHI/Iﬁ.


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

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (MpH HAJTMYMH)
KypcoBbie HE IPEAyCMOTPEHBI.



V. YueOHo-MeToUYecKOe U MH(OPMAIIHOHHOE o0ecTieyeHre TUCIMIINHBI (MOXYJIs1)

a) CIHCOK JINTePaTyphbl

OcHoBHasi JiuTEepaTypa

1. AmnceabM, Amnapeii WBanoBu4y. OCHOBBI CTAaTUCTHUYECKOW (U3UKH M TEPMOJAWHAMHKH
[DnexkTpoHHbIH pecypc] : yueb. mocodue / A. . AncensM. - Mocksa : Jlans, 1973, 2007. - 423,
[3] c. : mn. - (YueOHuku 11 By30B : crenuanbHas jureparypa) (Kmaccumueckas yueOHas
nuteparypa 1o ¢usuke) (Jlyumme xknaccudeckue ydeOHukH). - Pesxxkmm goctyma: IBC
"H3nareanctBo "Jlanp'. - Heorpanu4. gocrym.

2. Korkun, I'i1e6 JleonugoBu4. Jleknuu no cratuctuyeckoi ¢pusuke. yuaed. mocodue / I'.JI.
Kotkun. - Mocksa — Mxesck, : R&C Dynamics, 2006. 190 c. (20 sk3)

3. Kopenouurt, Cepreii OmMmanymiaoBud. KoHcriekT neknuii mo craructuueckoit ¢pusuke [Teker] :
yue6. mocodue / C. D. Kopenoaur, C. . Cunerockuii ; dea. areHTCTBO MO 00pa30BaHUIO;
Hpkyr. roc. yu-1. - Upkyrcek : Uzp-Bo UT'Y, 2005. - 180 c. ; 28 cMm. - bubmumorp.: ¢. 178-180. (100
9K3)

4. Kopenouaur, Cepreii _IMMaHnynjaoBHY. KOHCIIEKT JIGKIIUH 10 CTAaTUCTUYECKOW (U3HKE
[DnexTponHEIi pecypc] : yue6. mocobue / C. 3. Kopendaur, C. . Cunerosckuii. — 2-¢ u3j. --
Wpkyrtckuit roc. yH-T, Hayd. 0-ka. - D1ekTpoH. TekcroBble AaH. - Upkyrck : UT'Y, 2015. Pexum
npocryna: U3 "bubéauorex". - Heorpanuy. nocrymn. (2005 cd-rom)

5. Kopeno6Jut, Cepreii IMmManymnjaoBu4. KoHCIIEKT JIEKIUI 110 TepMOoauHAMUKe : Y4eb. mocobdue /
C. O. Kopenbaur ; Upkyrckuii roc. yH-T. - Upkyrck : Uzn-Bo UT'Y, 2007. - 67 c. ; 30 cm. -
bubmuorp.: c. 66-67. (100 3k3)

6. Kopenoaur, Cepreii OMManymwioBuy. KOHCHEKT JIEKIUN MO TEPMOJIMHAMUKE [DIEKTPOHHBIN
pecypc] : yue6. mocobue / C. 3. Kopenbnut. - OBK. - Upkyrck Uza-so: UT'Y, 2007.-. 67 c-
Pexum nocryna: U3 "bubauorex'. - Heorpanuy. nocrynm.

7 . Kopenout, Cepreii OMMaHyWwiIoBHY. JIBeHaaaTh 33/1a4 10 3Kojoruueckon (usuke [Tekcr] :
3agaunuk / C. D. Kopenbaur ; Upkyrckuii roc. yH-T, ®u3. dak. - Upkyrck : Uzn-so UI'Y, 2013. -
56 c.; 24 cm. (50 ok3)

8. Kopenoanr, Cepreii IvMManywioBHY. J[BeHannarh 3amad 1O DKOJOTHYECKON (U3HKE
[DnexTpoHHsbIi pecype]: 3agaunuk / C. 3. Kopenbnut. - 9BK. - Upkyrck : U3a-so UT'Y, 2013. -
Pexxum pocryna: U3 "budauorex". - Heorpanuu. nocryn.

JlomoJiHuTeIbHAS JIUTEpaTypa
1. Pymep, FO.b. Tepmoaunamuka,ctatuctudeckas Gpu3nka U KMHETHKa : Yuel.nmocodue Jist
crya.¢us.cuen.sy3oB / F0.b. Pymep, M.C. PoiBkuH. — 3-€ usg.,crep.. — HoBocubupck : M3a-Bo
HI'Y,Cu6. yaus. u3a-so, 1977, 2001. (55 sk3)
2. bazapoB, WU. II. Tepmonunamuka [Tekcr]| : [Yueb.nns yH-ToB mo cmerl."®usuka"] /
W.I1. Ba3zapos. - 4-¢ u3n.,nmepepad.u jgor. - M. : Beicm. mik., , 1991. (13 5k3)
3. Baaecky, 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 TepMoOIMHaMHKe U craTHcTHueckoil ¢usuke : Ilep.c amrn. / Ilox pen.Il.
JlarncOepra. — M. : Mup, 1974. — 640 c. (18 5k3)
5. Jlanpay, JI. /1. Teoperudeckas pusmuka : yued. mocobue nias cTyd. pus. cmer. yH-ToB: B
10t. / JL.I.Jlanpay,E.M. JIudmmu. - 5-¢ uza.,crep. - M. : ®uzmatnut. T.5 : Cratuctudeckas
¢uzuka.l.1. - 5-e uza.,crep. -, 1976, 2001. - 616 c. (49 7k3)
6. KacumkoB, HU. A. TepMmomamHammka u cratuctudeckas ¢wmsuka. T. 2: Teopus
paBHOBeCHBIX. cucteM: Y4eO. mocobme / M. A. KsacuukoB. — M. : Mzg-Bo MIY,
1991,2003,2010. — 793 c. : a-m. (18 3K3)
7. JleontoBu4, M. A. BBenenue B TepmonumHamuky. Crartuctuueckas ¢usuka : yd4eoO.
nocobue 11 cTya. ¢us. creil. By3oB / M. A. JleontoBuu. — M. : Hayka, 1983. (3 3k3)



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

8. Opummy, T.U. COopHUK 3amad C pEHICHUSMH IO TEPMOIAMHAMUKE W CTATUCTHUYCCKOM
¢uzuke / T.U. Opumny, JI.I'. @ununmnosa. — HoBocubupcek : HI'Y, 1993. — 93 c. (1 3x3)

9. ®uaaroBa, E. C. COopHUK 337124 ¢ PEIICHUSIMH 10 TEPMOJUHAMUKE U CTATUCTHYCCKOM
¢usuke : yueb. mocodbue / E. C. dunarosa, JI. I'. ®wmnmosa ; HoBocub. roc. yH-T HM.
Jlenunckoro komcomosna. — HoBocuoupck : HI'Y, 1981. — 87 c. 86. (1 3k3)

10. Coopuuk 3aga4 no teoperndeckoil ¢pusuke [Tekcr] : yued. mocobue ans ¢us. cren. By3oB / JI.
I'. I'peuxo [u ap.]. - 2-¢ u3x., nepepad. u gor. - M. : Beicur. mk., 1984. (2 7k3)

11. Ba3apos, WU. II. Tepmonunamuka u craTucTudeckas gusuka : y4e0. mocodue s CTyI.

BY30B, 00yu4. 1o Hanp. u cremr. "®usuka" / W. I1. bazapos, O. B. I'eBopksn, I1. H. Hukomaes. —

2-e m3a.. — M. : U3a-Bo MI'Y, 1986 (10 5k3)

0) mepuoguvecKne U3IaAHUS
- HCT.

B) CIIMCOK ABTOPCKMX METOAUYECKUX Pa3padoToK
- No3,4,5,6,7,8 U3 ciicka JUTepaTyphbl

r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC H IOMCKOBbIE CHCTEMbI
OcHOBHBIE MaTepUAJIbI MO KYPCY JIOCTYIHBI Ha IEPCOHAILHON CTPAHUIIE

http://www.pd.isu.ru/sost/teor phi/korenb/korenb.html , 8 wacraocTn:
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 moctynHa Takke Ha http://library.isu.ru/ - Hayunas 6u6nmorexka UT'Y
O6pa3oBarenbHbIE PECYpPCHI, TOCTYITHBIC [0 JIOTHHY M MapoJIio, IpeaocTaBisieMbiM Hayunoi
6ubnmorexoit UI'Y:
e https://isu.bibliotech.ru/ - 943 «bubnmoTex»;
e http://e.lanbook.com - DBC «M3natenbcTBO «JIaHb;

e http://rucont.ru - OBC «PykoHT» - MeKOTpacieBasi HayuyHast OMOJIMOTeKa,

VI. MarepuajbHO-TEXHHMYECKOE 0O0ecnedyeHue JUCIUIIMHBI

AyauTtopus MUHUMYM € IByMs JockaMu u Men. Jloctyn k pecypcam UI'Y u3 cetu UnTepner. Ha
JIEKIUSAX MOTYT UCIIOJIb30BaThCs MYJIbTUMEIUNHBIE CPECTBA: IIPOEKTOP, IEPEHOCHOM dKPaH,
HOYTOYK.

VII. O6pa3oBarejibHbIe TEXHOJIOTUH

Jlexuwmsi, IpaKTUYECKHUE 3aHATHSA, WHAWBUAyallbHas paboTa MpH caade JOMAITHUX W CEMECTPOBBIX
3aJaHuH.


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

VI1Il. OueHouyHble MaTepPUAJIbI AJIs1 TEKYIIEr0o KOHTPOJISI M IPOMEKYTOUYHOM aTTecTalluu
q)OHI[ OLCHOYHLIX CPCACTB IMPCACTABJICH B IIPUJIOKCHUU.

@DopMBbI TEKYIIETO0 KOHTPOJIS: KOHTPOJIbHAs padoTa o TePMOJUHAMUKE; TPUEM JBYX CEMECTPOBBIX
3aganuid. opMa MpoOMEKyTOUHOTO KOHTPOJIS — IK3aMEH.

8.1. BapuaHThl KOHTPOJIBHBIX BOIIPOCOB MO TEPMOJAMHAMUKE:

(1) HaiiT MarHuTHYO BOCOIPUUMYHUBOCTD X m (T) marnernka ¢ M =2 (T)H o remmem mone H :
ecu ero TermnoeMkocts Cyv He 3aBucHT OT HamarHudenHocTd M |

(2) HaliTu TemioeMKoCTH mporiecca (P, T)=const,

(3) Haiitu TepMuueckoe ypaBHEHHE COCTOSHHUS cpefbl, s cxkumaemoctd Ky | u Tepmuueckoro

ko duunenta nasenns Av koropoit: VK =1/ o(T), PB, =BV),

8.2. 3amaum W3 eXEHeNEeNbHbIX [OMAIIHMX 3aJaHWii, YKa3aHHBIX B IUIaHAX CEMHHAPOB, M JBYX
CEMECTPOBBIX 3aJaHHH.

8.3. [IpuMepHBIii CICOK BOTIPOCOB K 9K3aMEHY

Havana TrepMoanHaMuUKH

Pabora u Temmora. I mawamo tepmommHamuku. Il Hagamo TepMOAMHAMUKH JUIS KBA3UCTATUYECKHUX
npoueccoB: ¢dopmynupoBku Tomcona, Kimaysuyca, Kapareomopu. OuTpomus u alcontoTHas
temneparypa. Il Hagano TepMoIUHAMUKH Ul HECTaTHUECKUX (HEOOpaTuMbIX) mporeccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpaBeHCTBO TepMoauHaMuki. III Hauano TepmoanHamuku (3akoH HepHcTa).
TepMoanHamMuyecKue MOTEHIHAIBI

OcHoBHbBIE TepMOAMHAMHUYECKHE MoTeHuuansl: anuadbaruueckuir U(S,V,N), cBoOomnas sHeprus
F(T,V,N)=U-TS, suaramsnus H(S,P,N)=U+PV, noreruuan I'n66ca O(T,P,N)=F+PV, xumuueckuii
w(T, P) u 6onbioit norenman J(T,V,u)=F-®= -PV. Ypasuenue ['n60ca-/Irorema. OO1#e yCioBus
YCTOMYMBOCTH TEPMOJUHAMUYECKOTO PAaBHOBECHUS, TEPMOAMHAMUYECKrue HepaBeHcTBa. [Ipunimm Jle-
latenbe-bpayna. YciioBus yCTORYMBOCTH AJIsi OTHOPOIHBIX CUCTEM, 3aKOH JICHCTBYIOIINX MAacC.
da3oBble Nepexoabl

VYcnoBust paBHOBecusi Ul reTeporeHHbIx cucteMm. I[IpaBuiio ¢a3z ['mG6ca. das3oBblie mepexonbl B
OJTHOKOMITOHEHTHBIX cucTeMax. YpaBHeHue Knaneiipona-Knaysuyca. VYpaBHenuss Opendecra-
Keezoma. TepmoanHamuka JUAJIEKTPUKOB M MarHeTWkoB. Da3oBBIM Iepexo] MeTauia U3
HOPMaJIbHOTO B CBEPXIIPOBOIAIIEE COCTOSHUE.

AHCaM0J1b B CTATHCTHYECKOH MEeXaHUKe

Cratuctuueckuil ancam6ip, ()a30Boe MNPOCTPAaHCTBO U (yHKUMA pacnpeneneHus. Kiaccuueckuit
aHcamOnb, Teopema JluyBwiig, ypaBHeHue JluyBmins. KBaHTOBBI aHcaMOnb, CTaTHCTHUYECKUN
oreparop, Marpuiia IUIOTHOCTH, ypaBHeHue (o Heiimana. OCHOBHOUM TOCTyJaT CTaTUCTHYECKOM
¢bu3uKu.

Pacnpenesnenus 'n6oca.

PaBHoBecHbIe cTaTucTHUeckue cucTeMbl. [Ipunmmn (TomMeHa) paBHBIX aTPHUOPHBIX BEPOSATHOCTEH IS
M30JIMPOBAaHHON cucTeMbl. MUKpoKaHOHMUYECKoe pacrpeneneHue ['nb6oca. Craructuyeckuil Bec U
sHTpomnus cuctembl. KBaszukinaccuueckoe mpuOIMKeHne JUIsi MUKPOKAaHOHUYECKOTO pacrpeieseHus U
BBIUUCIICHUE TEPMOJUHAMUYCCKUX BEJIMYMH. JHTPONMHS KaK Mepa HEONpPEeIeIEHHOCTH COCTOSIHUS
cucrembl. KaHoHuueckoe pacnpenenenue [ubOca ans  3akpbITOl CHUCTEeMBI B TE€pPMOCTATe.
Kanonnueckasi craructuueckass cymMma (MHTErpaj) U €€ CBSI3b CO CBOOOIHOW SHEPTHEH CHUCTEMBI.
JlaBneHue kKak "OTKIUK" CUCTeMbI Ha u3MeHeHne o0bema. OTKphITas cucreMa B TepMocrate. bonbioi
KaHOHHYEeCKMi aHcamOib. CTaTHCTUYECKUN ONEepaTop IUIsl CUCTEM C IEePEeMEHHBIM YHCIIOM YaCTHIL.
Brruucnenue TepMOAMHAMUYECKUX BEMYMH C MOMOIIBIO OOJBIIOT0 KAHOHMYECKOTO pacIpeeeHus
I'm66c¢ca. Teopema Hephcra.

HNneanbHble cHCTEMbI MACCUBHBIX YaCTHIL

Nneanpubie cucTteMbl B OONBIIMAHOBCKOM MpHOIMKeHUH. KBazukmaccudeckoe NpHOIMKEHUE IS
MOCTYNATENbHBIX CTeTeHel CBOOO bl Y paBHEHHS COCTOSTHUSI OONBLIIMAHOBCKOTO Ta3a. Pacnpenenenue
MakcBemia-  bonpiiMana — kak  ogHOYAacTHYHOE — pacmpeneneHne [ ubbca.  Teopema o



paBHOpAcHpeeNeHUd U CpedHell JHepruu, MNpUXOoJsuieiics Ha OIHYy CTENeHb CBOOOJbI
OOJIBIIMAHOBCKOM cHucTeMbl. BHyTpeHHHE cTeneHn CcBOOOJbI. XapaKTepUCTHUECKas TeMIlepaTypa,
"3aMmopoKeHHBIE" CTermeHn cBOOONbI. Bkiman BpameHuid M KojJeOaHUN Ha MpUMeEpe IBYXaTOMHOU
MoJieKyJbl. TemmepaTypHas 3aBUCHUMOCTb TEIUIOEMKOCTH Ta3a MHOI'OATOMHBIX MOJeKyJs. CTeneHb
MOHM3aIMH Ta3a, hopmyna Caxa. UneanbHble cucteMbl 0030HOB U pepMuoHoB. [IpencraBienue yucen
3anonuenus. Pacnipenenenus boze-Ditnmreitna u ®epmu-/lupaxa. Pacnipenenenne Makcsesa-

bonpuMaHa kak npenenbHbIA Cioydaid KBAaHTOBOM CTATUCTHKU. ODKBUBAJIHEHTHOCTh PABHOBECHBIX
ancam6Oneil. ®nykryanmmuu sHepruu. DIyKTyauuud MOJHOrO 4YHchaa dYacul. basoBas ¢opmyrna
BBIYHCIICHUS (UIYKTAllUH OCHOBHBIX TEPMOJIMHAMUYECKUX BeTUUMH. DIIyKTyally YUCEIl 3all0JTHEHUS B
depmMu- u 0Oo3e- cucTemMax. YpaBHEHHUS COCTOSIHMS MJCaTbHOIO KBaHTOBOro rasa. Ilapamerp

BBIPOJKJCHUS KBAaHTOBOM CHUCTEMBI o=(n/ gs)(h2 / 2mmkT )3/2, KpUTEpUNl TNPUMEHHUMOCTHU
0opIIMaHOBCKOTO MpuOIMKeHus. [TonpaBku K JaBJICHUIO OOJILIIMAHOBCKOTO Ta3a, 0OYCIOBICHHBIC
KBAaHTOBOM CTaTUCTHKON. BripoxaeHHbld 003e-ra3. Konmencanus bo3ze-DiiHmTeiiHa. DHeprus,
TEIJIOEMKOCTh, JaBJICHUE BBIPOKIECHHOTO 003e-ra3a HIXKE KPUTHYECKON TemriiepaTyphl. [loBenenue
XUMHYECKOT0 OTEHIIMANa BOIM3U KPUTUYECKON TeMIIepaTyphl

HN3nydenune adCOMHOTHO YEPHOTO TeJIa

3akon [lnmanka 1uisi CIEKTpajdbHOW MMJIOTHOCTH M3JIY4YEHHUS aOCONIOTHO YEpPHOro Tena. YpaBHEHUSA
coctosinus GOTOHHOTO ra3a. JIBa Kiaccuyeckux npenaena 3akona [lnanka.

Teopus TenJ10eMKOCTH TBEPAOIO TeJia

Pemrerounast TemiI0eMKOCTh TBEPAOTO Tesla. AKYCTHYECKUE U ONTUYCCKUE BETBU KOJICOAHUMN PEIICTKU.
®ononsl. Teopust DitHmTeitHa u Teopus Jlebast TEMIOEMKOCTH TBEPAOTO Tea.

CBoiicTBa BBIPOKIEHHOTO (hepMH-Ta3a

®epmu-raz npu T=0 K, yposenr depmu, temmneparypa depmu. [laBieHue BbIPOKACHHOTO hepmu-

raza. DJIeKTPOHHAs TEIIOEMKOCTh MeTaioB mpu 1 <<Tg .

MarneTusm

MarHuTHble CBOWCTBA 3JEKTPOHHOIrO rasza: mnapamarHetu3m llaynmu wu nuamarserusm Jlanpay.
Jlokanu3oBanHble crnuHbl. ®eppomarHeTusMm U "MmonekynspHoe" mone Belica. O6menHoe
B3aumoJeiicteue [ eitzendepra. JloMeHBI.

CnaboHenaea bHbIN KJIACCHYECKHUH ra3

VYdyer B3auMoOAEHCTBUS MoJieKysl. Bupuan. VYpaBHeHHE COCTOSIHHUSA ClaOOHEHJeaNbHOro Trasa.
BupuansHoe pasznoxeHue.

8.4. Ilpumep sx3ameHayuonHo20 burema:

1. II Hauamo TepMOAMHAMUKH JJIsi HECTATHYECKUX (HEOOpaTHMBIX) TporieccoB. Bpems penakcarumu.
OCHOBHOE YpaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOAMHAMUKH.

2. ®epmu--ra3 npu T=0 K, sueprus @epmu, temmneparypa @epmu. BHyTpeHHSS SJHEPTHS U TaBICHHAE
a0COJIIOTHO BBIPOXKAEHHOTO (hepMHU--Ta3a.

3. JIast W3BECTHOTO TEPMUYECKOTO YPaBHEHHUS COCTOSIHMS HAEAIBHOTO BBIPOXKIEHHOrO 003e - Trasa
(T<TB) Haiitu ero sHTponuUIO S 1 TermIoeMKOcTh CV, kak QyHKINHU TemrepaTypbl T u oobema V.

IIpuMep TecTOBBIX 32 aHUM 11 NIPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETEHIHI, YKA3aHHBIX
BbILIE I1.3:

1. Yemy pasna mennoemxocms npu noCmMosHHOM OALeHUU Ol PABHOBECHO20
usnyyeHus?

a) Cp =
b) Cp — 0
) C, = const =0



2. Kax ona guxcuposannoii memnepamypol T 3a8ucum om obvema \' menjioemKocms
npu nocmosauHom obveme C, pasHosecnozo 2aza Ban-oep-Baanvca?

a) HUKAK He 3a8UCUm
b) JIUHEUHO
C) K6AOPAMu4HO

3. Kak onsa ¢uxcuposannoii memnepamypwvt T 3a8ucum om obvema N menjioemKocms
npu NOCMOAHHOM 0bveme C, paBHOBECHO20 UOeAIbHO20 HeaOCOIIOMHO B8bIPOHCOCHHO20

bo3e-easa?
a) JIUHEUHO
b) K6AOPAMU4HO
C) HUKAK He 3a8Ucum

4. Kax ona ¢puxcuposannom yucne yacmuy N 3asucum om memnepamypsi T
MenjioemKoCcms npu NOCMOAHHOM 06veme C, pasHO8eCHO20 UOeaNbHO20 HedOCONOMHO

8bIPOAHCOEHH020 hepmu-2aza?

a) JIUHEUHO
b) K6AOPAMU4HO
C) HUKAK He 3a6ucum
Pa3paboTunkmu:
A ) .
|/ npodeccop kadeapel TEOPETUIECKOr GU3NKN C.3. Kopenbnur

[IporpamMma coctaBneHa B coorBeTcTBrH ¢ TpeboBaHussMu OI'OC BO no HampaBieHHIO MOATOTOBKU
03.03.02 ®usuxa.

[Iporpamma paccmoTpeHa Ha 3acenaHny KadeIpbl TEOPETHIESCKOM PU3UKHN
«03» mapra 2022 1.
ITporokon Ne 6 H.o. 3aB. kadeapoii 2/ __ C.B. JIoBoB

77/ .

Hacrosimas mnporpamMa He MoOKeT ObITH BOCIPOM3BeAeHA HHM B Kakoil ¢opme 0e3
NpeABapUTEeJbHOI0 NMCHbMEHHOI0 pa3pemieHus: kKadeapbi-pa3padoTynka NporpaMmmsl.



