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I. Heau u 3a1a4M TMCUMILTAHBI (MOLYJIA)

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

JlaHHBII Kypc NIpU3BaH peuiaTh CIEAYIOUINE 3a1a4u:

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

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

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

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

TepMmoanHaMuKa U cTaTucTudeckas Gpu3uka sSBISETCS 00s3aTeNIbHOM ISl M3YYeHHs JUCIUILIMHON 1O
nanHoMmy npodwmmo. Ilpm wu3yuenmn kypca «TepmMoauHaMuka W CTaTUCTHYECKas (U3HKa»
UCTIONIB3YIOTCSL 3HAHUS, MPHUOOpPETEHHBbIE MPH HU3YyYEeHHUH BceX 0e3 HCKIIOYeHHS NpeAbLIyInX
MaTeMaTHYeCKUX U PU3NYECKUX KypcoB: «MareMaTHUeCcKuil aHalIn3», « AHAIUTUYECKasi TEOMETPHs U
auHelHas anrebpay, «JuddepeHunanbHple W MHTErpajibHble  ypaBHEHUs», «TeopeTnyeckas
MEXAaHHUKa», «DIIEKTPOINHAMUKA», «KBaHTOBas MEXaHUKAY.

JlaHHBI Kypc MpeacTaBisieT co00il TEOpeTHUeCKyI0 OCHOBY sl MOCIEAYIOUIMX Ppa3lesioB Kypca
TeopeTuuecko (pusmku: «@Pu3uKa CIJIOIIHBIX cpen», «Pusznyeckas KUHETHKa», «Dusnka
KOHJICHCUPOBAHHOI'O COCTOSIHUS», «BBeleHME B KBAaHTOBYIO TEOpUI0 Nois», «KBaHTOBas Teopus
U3ITy4EHUS.

I1I. TpeGoBanus K pe3yJbTaTaM O0CBOCHHUS JMCIHUIIIMHBI (MOLYJIS)

IlepeyeHb MJIaHUPYeMbIX Pe3yJbTATOB O0y4YeHUs] MO JUCHMILUIMHE, COOTHECEHHBIX C
HHAMKATOPAMH AOCTUKEHHSI KOMIIETECHIIM I

Kommnerenuust OIIK-1: CnocobeH mpuMeHsTh 0a30Bbl€ 3HAHUS B 00J1aCTH (PU3UKU U
panuo(U3UKK U KCTI0NIB30BaTh UX B MPO(GECCUOHATIBLHOM 1A TEIbHOCTH,
B TOM 4Hclie B cepe Meaarorndyeckom nesiTeIbHOCTH

HMupukaroper komnerenuuy | OIK 1.1 [Tpumensier pu3nko-mareMaTHyecKuii anmapar B cepe cBoei
npodeccruoHanbHON AESTETLHOCTH

PesysbraTel 00y4eHus 3naem: OCHOBHBIE YPAaBHEHHS M METOJbl PAaBHOBECHOH TEPMOIMHAMUKH,
OCHOBHBIC 3aKOHBI paBHOBCCHOﬁ TCPMOJUHAMHUKNU U TCOPUU PABHOBCCHBIX
KBAHTOBBIX U KJIACCHUECKHX CTaTHCTHYCCKUX aHcamOueil ['nboca.

Vmeem: IPUMEHATH 3T METOJIBI JUIS PEIICHUS 33a7a4 U3 Pa3INYHbIX pa3J/esioB
paBHOBeCHOﬁ TCPMOJUHAMHUKU U CTaTUCTUYECKOUN (1)I/I3I/IKI/I, IIPUMCHSTH
METOJIbl PAaBHOBECHOM TEPMOAMHAMHUKH ISl PEIICHHsS KOHKPETHBIX 3ajad,
VICTIONB3YS aIeKBAaTHBIE MATEMAaTUIECKHE MOJIEITH U IPUOIIIKSHUSL.

Baaoeem: HAaBBIKAMH  BBIYMCICHUS OCHOBHBIX  TE€PMOJMHAMHYECKHX
XapaKTCpUCTHK, HaBbIKaMH BBIYHCJIICHUA OCHOBHBIX TCEPMOIAWMHAMUYCCKUX
YpaBHEHHH COCTOSHHSI PABHOBECHBIX CTATUCTUYECKHX CHCTEM.




IV. Coaepxkanue M CTPYKTYpa IHCHUILINHBI (MOYJIsI)

O0beM IUCIUILIMHEL COCTABIACT 4 3aUeTHRIX ¢OAUHUITE, 144 qacoB, B TOM 4yuclie 97 4acoB KOHTAKTHOM
paboTHI.

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

Ha npaktuueckyro NoAroToBKy OTBOAUTCS 36 .

dopma NpOMEKYTOYHON aTTECTALUN: SK3aMEH.

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

Ne |Pasme| C| Bc s Bunbt yueGHOI paboTHhI, Dopmbl
n/m 1 e | er | HHUX BKJIIOYasi CAMOCTOSTENIbHYIO paboTy 00ydJaromuxcs , TEKYIIEro
JUCLl | M | O |MIpakT MPaKTHYECKYIO MOJATOTOBKY U TPYAOEMKOCTh KOHTPOJIS
UIUIM | € | 4Ya |H4ecK (B yacax) yCIIEBAEMOCTH;
HBI/TE| C | CO ast dopma
KonrakTHas paboTa mpenoaaBaTess ¢ Camocrosren
MBI | T B |moaro MPOMEXXYTOYHO
00ydJaromuMucs bHas .
p TOBKa i aTTecTanuu
pabora
o0yga Jlexuun Cemunapckue | Koncynprammu (no
IOIIA /mpaKTUYECKUe cemecmpam)
Xcst /maboparopHsle
3aHATHA
1 1-12 |6 (144 |36 36 36 1 30 [IpakTuueckoe
3aJlaHue;
9K3aMEHAIMOH
HBIE 33Ja4n
HUroro: 144 |36 36 36 1 30

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

Cemectp HazBanue CamocrosTensHas paboTa 00ydaromuxcst OrneHouHoe Yu4ebHo-
azzena, TEMBI CpPeICTBO METOIAMYECKOE
pasaena, Bun Cpoku TpynoeMkcTsb pe A
obecrieueHne
CaMOCTOSITCITEH | BBITIOTHCHUS (gac.)
. CaMOCTOSITEIIBH
oii paboTBI °
0if paboTHI
6 Tema 1-12 3amanue B ITocie 30 Jemonctpanus | Ucrounnky us
PO IeHHBIX TOTOBBIX OCHOBHO1 1

BUJC 3aJa4U o o
TEM pemennu JIOTIOJTHUTEITbHON

JIHTEpaTypHl 110
TeMe MPAKTHIECKUX
3aHSITHI;
O0pazoBarenbHbIE
pecypcsl, 10-
CTyIIHBIE IO JIOTHHY
U IapoJIio,
HPEOCTaBIAEMBbIM
Hayunoit
6nbmotexoit UT'Y.

4.3. Conep:xaHue yueOHOro MaTepuaJia
CojepikaHue pa3aejioB M TeM THCHUILITHHBI

Pazoen 1, Tepmoounamuxa

Tema 1. Hauyana TepMOIMHAMUKH

Pabora u temnora. I Hayano TtepmoauHamuku. I Hauano TepMOOUHAMHMKHU JUIsl KBa3UCTAaTHUYECKUX
nporeccoB: ¢dopmynupoBku Tomcona, Kmaysmyca, Kapareogopu. OHTponus wu abcoioTHas




temneparypa. Il Hayano TepMOJMHAMUKYU /7151 HECTAaTUYECKUX (HeoOpaTHMBbIX) rporeccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpaBeHCTBO TepMoanHaMukH. 11 Hauano TepmoauHamuku (3akoH HepHcra).
Tema 2. TepMoguHAMHYECKHE TOTEHIIHAJIBI

OcHoBHbBIE TEPMOIMHAMUYECKHUE MOTEHIMAIbI: aguadatuyeckuit U(S, V,N), cBoboHas 3HEpTUs
F(T,V,N)=U--TS, satanenius H(S,P,N)=U+PV, noreaunan [ m66ca @(T,P,N)=F+PV, XaMu4ecKuit
(T, P) u 6onwiioit norenman J(7,V, y)=F--@= --PV. YpaBuenue ' u66ca-/lrorema. OOmue ycinoBus
YCTOMYHMBOCTH TEPMOJIMHAMUYECKOTO PABHOBECHS, TEPMOJAMHAMUYECKHE HepaBeHCTBa. [ [punaimn Jle-
latense-bpayHna. YcinoBust ycTORYMBOCTH AJIst OAHOPOAHBIX cucteM. [IpaBuio ¢a3 ['n60ca. 3akon
JIEHCTBYIOIINX Macc.

Tema 3. ®a3oBble nepexoabl

YcnoBusi paBHOBeCUS Uil TeTeporeHHbIX cucteM. [IpaBuno ¢a3z ['mb0ca. Pa3zoBbie Mepexoasl B
OJIHOKOMIIOHEHTHBIX CHUCTeMax. YpaBHenue Kiameiipona-Knaysuyca. VYpaBHenus DpeHdecra-
Keezoma. TepMoamHamuka JWAIEKTPUKOB W MarHeTUKOB. Da3oBbI MEpexo] MeTaia U3
HOPMAJIbHOT'O B CBEPXITPOBOJISIIIEE COCTOSTHUE.

Pazoen 2, Cmamucmuueckasn puszuka.

Tema 4. AHCaM0J1b B CTATUCTUYECKOH MeXaHUKe

Knaccuueckuii cratuctudeckuii ancamOib: (a3oBoe MPOCTPAHCTBO M (YHKIUS pacrpeaeseHusl.
KJIACCUYECKOro aHcamoOms, Teopema JlmyBwins, ypaBHeHue JluyBwnsa. OCHOBHOM mocTylnaT
KJIACCMYECKON cTaTucTHueckod ¢u3uku B KaptuHe ['amuibToHa u JluyBuns. HeoOpaTumocTs u
Bo3BpaTHas Teopema Ilyankape — Llepmeno. KBaHTOBBI aHCaMOJlb: CTaTUCTUYECKHM oOIepaTrop
(MaTpuna miaoTtHocTH), ypaBHeHue (oH Helimana. OCHOBHOM MOCTyNaT KBAaHTOBOM CTaTHCTUYECKOM
busuku.

Tema 5. Pacnpenenenusi 'm66ca

@YHKIUM paclpe/iesIeHUs] PABHOBECHBIX CTATUCTUYECKUX CHUCTEM.

MukpokaHoHu4eckoe pacnpeaeaenue ['mo6oca

[Tpunuun (TonmeHna) paBHBIX anpHUOPHBIX BEPOATHOCTEW JI1 KBAHTOBOM M30JMPOBAHHOW CHUCTEMBI.
Cratuctuueckuii Bec W HSHTpomNHs cucTeMbl. KBasukiaccuueckoe MPHUOIMKEHWE W BBIYHCICHUE
TEPMOJMHAMHYECKUX BEJIMYMH. BeposTHOCTh M AHTponus (Kak Mepa HEOIpPENEIeHHOCTH COCTOSHUS
cucTtembl). Berancrnenue TepMoIMHAMUYECKIX BEJTHUKH.

Kanonuueckoe pacnpenesenne I'mb0ca nist 3akpbIToil cucteMbl B Tepmoctare KaHoHHueckas
CTaTHCTUYECKass cymMma (MHTErpajl) U ee CBi3b CO CBOOOJHON »Heprueil cucremsl. Brramcienue
TepPMOJMHAMUYECKUX BenuuyuH. JlaBiaeHue kak "OTKIMK" CHCTEeMBl Ha HW3MEHEHHE oOObema.
KBazuknaccuueckoe npuoOInKeHHe.

Boabmoi kaHOHMYeckHii aHCaMOJIb /151 OTKPBITOH CHCTEMBbI B TepMoOCTaTe

CrarucTuueckuii  omepatop s CHCTEM C TI€PEMEHHBIM YHCJIOM YacTWll. Bbruucienue
TEPMOJUHAMHUYECKUX BEIMYHMH C TOMOIIBIO OOJBIIOr0 KAaHOHUYECKOro pacmpeneneHus [ubdoca.
Teopema Hepncra.

Tema 6. UneasibHbIe cHCTEMbI MACCHBHBIX YaCTHIL

WneanbHble cUCTEMBI B OOJBIIMAHOBCKOM MpuOnmxeHnu. Kpasukiaccuueckoe MpUOTMKEHUE IS
MOCTYIaTENbHBIX CTENEHEH CBOOOABI. Y PaBHEHUs COCTOSIHUS OOJIbIIMaHOBCKOIO rasza. Pacnpenenenue
MakxkcBemna—DbonbiMana kak ogHOoYacTHUHOE pacnpezenenue ['u60ca. Teopema o cpeaHeil sHeprumy,
NpUXOISIIEiicss Ha CTerneHb CBOOOABI OONBIIMAHOBCKON CHUCTEMBI. BHyTpeHHHE CTerneHH CBOOOIBI.
XapakTepucTuyeckasi TeMIEepaTypa, «3aMOpPOKEHHBbIe» cTeneHu cBoOoabl. Bkiajg BpamieHuit u
KoJICOaHUI Ha MpHMepe IByXaTOMHOW MOJEKyJbl. TeMrepaTypHasi 3aBUCUMOCTh TETNIOEMKOCTH Ta3a
MHOT0aTOMHBIX MoJiekyJ. CTeneHb noHHU3aluu rasza, popmyna Caxa. MneansHble cucTeMbl 0030HOB U
depmuonoB. llpencraBinenune uwucen 3anonHeHus. Pacnpenenenuss bosze-Diinmireiina u ®depmu-
Hupaka. Pacnpenenenue MakcBeria-bonbliMana kak npenenbHbIN Cioydail KBAHTOBOM CTaTHCTHKH.
VYpaBHEHUSI COCTOSHUS HACATBHONO KBAHTOBOIO Trasza. [lapameTp BBIpOKIEHHSI KBAaHTOBOW CHCTEMBI

S=(n/g)h*/27zmkT )** | xputepuii MPUMEHUMOCTH GOIBIIMAHOBCKOTO MpHOIIKeHHs. [1ompaBKu

K JIaBJICHUIO OOJIBIIMAHOBCKOTO Ta3a, 00yCIOBIECHHbIE KBAHTOBOM CTaTUCTHKON. BbIpokaeHHbIH 003e-
ra3. Konnencanus boze-DiiHmTeliHa. XUMUYECKUN MMOTEHITMAT U TEMJIOEMKOCTh BBIPOXKICHHOTO 003¢-
raza BOJM3H KPUTUIECKOW TOUYKH.



Tema 7. ®ayKTyauuu TePMOIMHAMUYECKHX BEJIUYNH

OKBUBaJCHTHOCTh PABHOBECHBIX aHcaMOuel. DIyKTyaluu TEpPMOAMHAMUYECKUX BEJTUYHH: SHEPTUU U
ycna yactul. QIyKTyallud 4Hcesl 3arojHeHHs B ¢epMu- u 0o3e-cuctemax. TepmoauHaMuueckas
Teopus (QIyKTyauil.

Tema 8. M3ziayuenne adCOIIOTHO YePHOTIO TeJia

3akoH [lnmanka 1uisi CreKTpaibHOW IJIOTHOCTU H3JIyYEHHs aOCOJIOTHO YEpPHOro Tejia. YpaBHEHUS
cocTosiHUs (POTOHHOTO rasza. /IBa kilaccuuecKux npezena 3akona Ilnanka.

Tema 9. Teopus TenJ10eMKOCTH TBEPAOI0 TeJa

PemeroyHast TEmIOEMKOCTb TBEpAOro Tena. AKyCTHYECKHE M ONTHYECKHE BETBH KoJeOaHMH
pemetku. @ononsl. Teopus DitHmTeitHa U Teopus Jlebas TeruioeMkocTu TBepaoro Tema. KoHmenmms
KBa3W4acCTHULI.

Tema 10. CpoiicTBa BBIPOKIECHHOI0 M HEBBIPOKICHHOI0 (pepMH-ra3a

®epmu-ras npu T=0K, ypoenp ®epmu, Temneparypa OepMu. IIeKTpOHHAs TEMIIOEMKOCTh METAJIJIOB
npu I' << T,.. DNeKTPOHbI B YUCTOM IMOIYIPOBOIHUKE.

Tema 11. Marneruzm

MarauTtHele CBOMCTBAa 3JIEKTPOHHOIO rasa: mnapamarsetus™m llaynum w nuamarmetusMm Jlanpay.
Jlokanu3oBanHble cnuHbl. ®eppomarHeTusMm U "MonekyispHoe" mone Beiicca. Ob6menHoe
B3anmozeiicTue ['eitzendepra. Jlomensl. Temnepatypa Kropu.

Tema 12. HeneabHbli K1accu4ecKHii ra3

Kondurypanmonsnas craTuctuyeckas cymma. Teopema BHpHala B CTaTHCTUYECKON MeXaHHKE.
[TpuOM>KeHHBIM  y4eT TapHOrO B3aMMOAEWCTBHUS MOJIEKYJ Tra3a. YpaBHEHHE COCTOSIHUS
ciaboHen1ealIbHOTO ra3a. BupuanbHoe pasioxeHue.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHH U J1a00paTOPHBIX padoT

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

1) HepBoe Ha4YaJl0 TCpMOJNHAMUKHA (IlJ'ISI PCaJIBHOTO HpOHCCC&), pa60Ta, TCIJIOTA, MOJIUTPOIMNYICCKHUC

nponecchl. T, P, £, B pa3nu4HbIX Moaemsx atMocdepsl. (24)

2) Bropoe Havano (A BUPTYAIbHOTO 0OPAaTUMOTO MPOLECCca H/UIN PABHOBECHOTO COCTOSIHUS) U €T0
CJIEICTBUS. DHTPOIHS M €€ BBIYUCIICHUE, K.I1./1. TEIJIOBBIX MaIIuH, MeTo1 SKoOuaHoB. (24)

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

4) Tlorennmanel ['enpmroneua u ['n66ca. Usnydenue. ®azoBbie nepexossl. [loBepxHOCTH pazaena.
(29)

5) Auanextpuxu. Maraetuku. Crepxau. JIeHTb. XMMHUYECKUE pEaKIIUU, PACTBOPHI. (24)

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

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

7) MuxkpokaHonudeckoe pacnpenenenue. @®a3oBblii  00bEM: KIACCHUECKUN WICAIBHBIN Tra3u
ocruutATop. CTaTUCTHYECKUH BEC HEPABHOBECHOTO COCTOSHHMSI CHCTEMBI CIMHOB1/2, Kak
PaBHOBECHOTO BO BHEIIIHEM MarHUTHOM II0JI€ JUISl aHCAMOJISL IBYXYPOBHEBOM CUCTEMBI. (24)

8) Kanonmueckoe pacnpenenenue ['n66ca. Craructudeckas cymma. OcunmuisiTopsl. JIByXypoBHEBas
CUCTEMA C BBIPOXKACHHEM. BeposTHOCTE MAKPOCKOCOCTOSIHUSI MIEAJIBHOTO ra3za ¢ Ttemneparypoil T.
(29)

9) Cucremsbl ¢ IepeMeHHBIM YUCIIOM YacTull. bonbinoe pacnpenenenne ['nb0ca. (24)

10) Pacnpenenenme MakcBemia B d-mepun. CpemaHee 4HCIO CTOJKHOBEHWH, UIMHA TIpodera.
Knaccuueckas ¢popmyna Puaapacona. (24)

11) Pactipenenenust bonbiimana. CucteMbl BO BHEIITHEM T10J1€. (24)

12) Pacnipenenenus bonpuiMana. TeopeMbl 0 paBHOpacnpeAeaeHUd U BUpuaie. (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

13) Pacnpenenenusi bonbumana. Knaccuueckue M KBaHTOBbIE MAarHUTHbIE MOMEHTHI B MAarHUTHOM
none. Oynkuun JlawxkeBena m bpuimtosHa. BocnpuuMUYHMBOCTE M TEIIOEMKOCTh. Kiaccuueckuid
npeaen. OgHomepHas Moaenb M3unra. (24)

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

15) Pacnpenenenuss @epmu u3 npuHuuna Ilaynum u runoressl MosekylssspHOro xaoca. Mzmyuenue

yepHoro tena. @opmyna [lnanka B cpeze. (24)

16) PensTMBUCTCKMII BBIPOXKIEHHBIA 3JIEKTPOHHBIN
QuyKkTyaluu TEpMOJUHAMUYECKHX BEJIUYHH.

CoOcTBEHHBIE MOYTIPOBOAHUKH. (44)
17) Wonmzanus kak Tepmanu3anus. CTaTUCTHUECKUI BEC U IHTPOIHS HEPABHOBECHBIX KBAHTOBBIX
ra3oB ¢ rpynnamMu Gk>>1 (04YTH) BEIPOXKIEHHBIX COCTOSIHUM ¢ dHeprueit £k 1 uX HEpaBHOBECHBIC U
paBHOBECHBIE UKCIIa 3aM0IHeHHsI. Pa3HOCTh MAarHUTHBIX BOCIIPUUMYMBOCTEHN MpU GUKCUPOBAHHBIX H
u N. 3aBUCHUMOCTh XUMIIOTEHIIMANA # OT MAarHUTHOTO TOJIsA, TOJTHAS HAMAaTHUYEHHOCTh U (DYHKIIUS
JlamxeBeHa MaraeTuka B O0JIBIIMAaHOBCKOM MPUOJIMIKEHUH. (44).

ras,

paBHOBECHE HEUTPOHHOU
OHTponus Kak (QyHKIUS 4YHCel

3BC3bI.
3aIllOJIHCHU .

4.3.2. Ilepedyenb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE U3YUYeHHe CTYIeHTAMM B

paMKax caMocTosaTeabHoi padoTsl (CPC)

No

HCO.

Pasnen

Bun
CaMOCTOSITETbHOM
paboThI

3amanne

Pexomennyemas
JuTeparypa

KonnuectBo yacoB

Tepmogunamuka

Temsr 1-3

Bneaynutopnoe
peleHue 3a1a4

Jowm. 3an. u

3aganmue 1

http://
www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 1.pdf

OcHoBHaAs U
JIOTIOJTHATENbHAS

15

Cratuctuueckas
¢dn3mka

Temsr 4--12

BaeaynutopHoe
peleHue 3a1a4

JomM. 3an. u

3aganmue 2

http://
www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 2.pdf

OcHoBHas U
JIOTIOJTHUTEIbHAS

15

4.4. MeToanuyecKue YKa3aHusl M0 OPraHU3alUM CAMOCTOSITEIbHOM PadoThI CTY1€HTOB

Paszoen 1, Temwr 1--3: CBOGBpEMEHHOE PEILICHUE TOMAIIIHUX 33/IaHUN YKa3aHHBIX B TU1aHax. Paszoden 2,
Temvr 4—12: CBOEBpEMEHHOE pELICHHE JOMAIIHUX 3a/laHui YKa3aHHbIX B Ii1aHaXx. CBOeBpeMEHHOE
BBINIOJIHEHHE U CJlaya JIByX CEMECTPOBBIX 3aJJaHUN.

4.5. IIpumepHasi TeMAaTHKAa KypCOBBIX padoT (IP0eKTOB) (IIPH HAJTHYNH)
KypcoBble He peyCMOTPEHBI.


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

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

a) CIIMCOK JINTepPaTypbl
OcHoBHast iMTEpaTYpa

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

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

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

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

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

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

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

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

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



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D0%B7%D0%B0%D1%80%D0%BE%D0%B2%2C%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D0%B1%D0%BB%D0%B8%D1%82%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%AD%D0%BC%D0%BC%D0%B0%D0%BD%D1%83%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D1%87

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

0) nepuoguYecKre U3IAHUS
- HET.

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

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

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

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

http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/tdsph.pdf
http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/ah.pdf

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

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

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

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

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

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

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

VI. MarepuajibHO-TEXHUYECKOE o0ecnedyeHue U CIUIINHbI

Ayautopus MUHUMYM ¢ AByMs fockamu u mein. Jloctyn k pecypcam UI'Y u3 cetu Wurtepuer. Ha
JEKIUSIX MOTYT MCIIOJIb30BaTbCsl MYJIBTUMEIUIHBIE CPEICTBA: IMPOEKTOpP, IEPEeHOCHOW HKpaH,
HOYTOYK.

VII. O0pa3oBare/ibHbIe TEXHOJOTHHU

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

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

®opMBI TEKYIIETO KOHTPOJS: KOHTPOJbHAs paboTa Mo TEPMOAMHAMHUKE; MPUEM IBYX CEMECTPOBBIX
3agaHuid. GopMa MpoOMeEKyTOUHOIO KOHTPOJIS — IK3aMEH.


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

8.1. BapuaHTbI KOHTPOJIBHBIX BOIIPOCOB M0 TEPMOUHAMHUKE:

(1) HaiiTh MarHuTHY1O0 BOCIPHUUMYHBOCTH Y, (T) Margetuka c M =y, (T)H BO BHEIIHEM Iojie H ,
€CJM ero TeroeMkocTh €, He 3aBUCUT OT HAMarHWYEHHOCTH M .

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

(3) Haiitu TepMuyeckoe ypaBHEHHE COCTOSHUS CPEIbl, Al COKUMAeMOCTH K, 1 TEepMUYECKOTO

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

8.2. 3amaunm w3 eXCEHEAENbHBIX OMAIIHUX 3aJlaHUi, yKa3aHHBIX B TUIAHAX CEMUHAPOB, U BYX
CEMECTPOBBIX 3aJaHUM.

8.3. [IpumepHBIi CIIHCOK BOIIPOCOB K IK3aMEHY

HayaJjia TepMoaguHaAMUKH

PabGora u temorta. | Hauano TepmommHamuku. Il Hayanmo TepMOAMHAMUKH JUISI KBA3MCTATHUECKHUX
nporeccoB: ¢dopmynupoBkun Tomcona, Kiaysuyca, Kapareomopu. OHTpomus u  aOCOIOTHas
temriepatypa. Il Hauano TepMOIMHAMUKY JJII HECTAaTUYECKUX (HEOOpaTUMBIX) mporieccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpPaBeHCTBO TepMoanHaMukH. 11 Hauano TepmoanHamuku (3akoH HepHcTa).
TepMoguHAMHUYeCKHE MOTEHIIHAJIBI

OcHOBHBIE TepMOAMHAMHYECKHE TMOTeHIuanbl: anuadbaruyeckuit U(S,V,N), cBoOomHas sHeprus
F(T,V,N)=U-TS, saranermus H(S,P,N)=U+PV, norenuuan I'n66ca O(T,P,N)=F+PV, xummuueckuit
w(T, P) u 6ompmoit motenmuman J(T,V,u)=F-®= -PV. VpaBuenue ['n66ca-/{rorema. OOmue ycmoBus
YCTOMYHUBOCTH TEPMOJAMHAMUYECKOTO PaBHOBECHUs, TEPMOJIUHaMHUeckue HepaBeHcTBa. [Ipuniumn Jle-
[Hatenbe-bpayna. YcinoBus ycTOHYUBOCTH 17151 OJJHOPOIHBIX CUCTEM, 3aKOH JAEHCTBYIOLIUX Macc.
®a3oBble Mepexo/bl

VYcnoBusi paBHOBeCUS Uil TeTeporeHHbIX cucteM. [IpaBuno ¢a3z ['mbOca. Pa3zoBbie mepexoasl B
OJIHOKOMIIOHEHTHBIX CcHUcTeMmax. YpaBHenue Kianeiipona-Kmnaysuyca. VYpaBHenus DpeHdecra-
Kee3oma. Tepmomunamuka AMPIEKTPUKOB W MarHeTukoB. Da3oBbIl mepexoa MeTamia U3
HOPMAJILHOTO B CBEPXITPOBOJIAIEE COCTOSTHHE.

AHcamM0J1b B CTATHCTHYECKOH MEeXaHUKeE

Cratuctuueckuil ancam6ib, (asoBoe mpocTpaHcTBO M (yHKIMA pacnpeneneHus. Kinaccndeckuii
aHcambnp, Teopema JluyBuwisa, ypaBHeHue Jluyswins. KBaHTOBBIN aHcaMOnb, CTaTHCTUYECKUI
orepaTop, Marpuila TUIOTHOCTH, ypaBHeHHe (oH Heiimana. OCHOBHOW MOCTyJaT CTaTUCTHYECKON
(bU3HKH.

Pacnpenesnenust 'n6oca.

PaBHoBecHbIe cTaTucTHueckue cuctemsl. [lpunnun (Tonmena) paBHBIX anmpuOPHBIX BEPOATHOCTEH IS
W30JIMPOBAaHHON cUCTeMBbl. MuKpokaHOHWYecKoe pacmtpenenenue [m60ca. CraTucTuueckuil Bec H
SHTponus cucteMbl. KBasukinaccuueckoe npuOIMmKeHne A1 MUKPOKAaHOHUYECKOTO paclpeeNieHus U
BBIYUCIICHHE TEPMOJMHAMHYECKUX BEIIMYMH. DHTPOINUSI KaK Mepa HEOIPEACIICHHOCTH COCTOSHUS
cuctembl. KaHonumyeckoe pacnpenenenue [uO06ca [isi 3akpbITOW CHCTEMBI B TEpMOCTaTe.
Kanonnueckass craructuueckass cymMma (MHTETpaji) U €€ CBsI3b CO CBOOOJHOW >HEPrued CHUCTEMBI.
JlaBnenue kak "OTKJIMK" CHCTEeMBI Ha U3MeHeHne oobema. OTKphITas cucTeMa B TepMocTtare. bosboi
KaHOHWYECKHi aHcamOsib. CTaTUCTHUECKUN OmepaTop JJsi CHCTeM C NEPEMEHHBIM YHUCIIOM YacTHIL.
Brruncnenme TepMoIMHAMUYECKUX BEJMYHH C MOMOIIBIO OOJIBIIOTO KAHOHUYECKOTO pacIpeneseHHs
['u66ca. Teopema HepHcra.

HneanbHble cCTeMbl MACCHBHBIX YaCTHI

WneanpHple cucTeMbl B OOJBIIMAHOBCKOM MpuOMkeHnu. KBasmkimaccuueckoe NpUOMIKEHUE JUIS
HOCTYIATEJIbHBIX CTENEHeH cBOOObI. Y paBHEHUs COCTOSIHUS OOJIBIIMAHOBCKOTO rasa. Pacnpenenenue
MakcBemma-  bonpnmana — kak  ogHOYacTH4YHOe — pacnpexpenenue  ['mb0ca.  Teopema o
paBHOpAcCIpeleNieHN W CpeJHEed SHEepruM, NpUXOASMIeics Ha OJHY CTENEeHb CBOOOJBI
OOJBIIMAHOBCKOW CHCTeMbl. BHyTpeHHHME cTenmeHum cBOOOIBI. XapaKTepuUCTHYecKas TeMIeparypa,
"3aMOpoKeHHbIe" CcTerneHu CcBOOOAbl. Bkmaa BpameHuil u kojeOaHWii HAa TpUMEpe IBYXaTOMHOMN
MoJsekyssl. TemneparypHas 3aBUCHMOCTh TEIUIOEMKOCTH Ta3a MHOTOATOMHBIX MojeKys. CTeneHb



MOHU3aIUM ra3a, popmyna Caxa. MaeanbHble cucteMbl 0030HOB U pepmuoHOB. [Ipencrapnenue yncen
3anosHeHus. Pacnpenenenus boze-Oitnmrelina u ®epmu-lupaka. Pacnpenenenne Makcgenna-

bonpumana Kak MpenenbHBId Cloydyail KBaHTOBOM CTATUCTHUKU. ODKBUBAJIHEHTHOCTb PAaBHOBECHBIX
aHcambnei. @nykryauuu HsHepru. @OIykTyanuud TMOJIHOIO YMciaa dYacuil. ba3zoBas Qopmyna
BBIYUCIICHUS (DITYKTalMil OCHOBHBIX TEPMOJANHAMHUYECKUX BEIMYMH. DIyKTyallud YUCEN 3aMl0JTHEHNS B
depmu- u 0603e- cucrteMax. YpaBHEHHUS COCTOSHHUS HJ€aIbHOrO0 KBaHTOBOro rasa. I[lapamerp

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

OonbIMaHOBCKOrO MpuOImkeHus. [lonpaBku k naBineHUI0 OOJIBIIMAHOBCKOIO ra3a, 00yCIIOBIIEHHBIE
KBaHTOBOM CTaTUCTHKOW. BrIpoxkneHHsiii 0o3e-raz. Konpencamusi boze-DitHmreliHa. DHeprus,
TEIUIOEMKOCTbh, JIaBJIEHUE BBIPOXKJIEHHOro 0o03e-ra3a HIbKe KpUTHdeckoil Temmeparypsl. [loBenenue
XMMUYECKOT'0 MOTeHIInaNa BOIU3U KPUTHUECKOI TeMepaTypbl

N3ayyenne abCcoOIIOTHO YEPHOTO TeJia

3akoH Ilmanka A CHEKTpaJbHOW IUIOTHOCTH H3My4YeHHMsS aOCONIOTHO YEPHOTo Tena. YpaBHEHHS
cocTosiHus GOTOHHOTO ra3a. J[Ba kiaccuueckux npenena 3akona [lnanka.

Teopus TenJI0eMKOCTH TBEPAOIO TeJla

Pemeroynast TenI0eMKOCTh TBEPAOIO TeNa. AKYCTHYECKHE U ONTUYECKHE BETBU KOJIeOaHUI pelIeTKH.
®ononsbl. Teopus DitHiuTeiiHA 1 Teopus Jledast TEMT0eMKOCTH TBEPAOTO Tea.

CBoiicTBa BBIPOKIEHHOT0 (pepMH-Ta3a

®epmu-raz npu T=0 K, yposenp @epmu, temneparypa ®epmu. J[aBieHue BBIPOKAEHHOTO (epMu-
rasza. DJIEKTPOHHAs TEIIOEMKOCTh MeTaioB ipu [ << 7.

MarseTusm

MarnuTtHbele CBOMCTBAa DSJIEKTPOHHOTO ras3a: mapamarHetusMm llaynm u guamarnetusm Jlanmay.
Jlokanu3oBanuble cnuHbl. ®deppomarnerusm u  "MosekynspHoe" nmosne Beiica. OO6meHHOE
B3aumoyieiicTBue [ elizenoepra. JloMmeHsI.

CnadoHenaeaabHbIi KJIaCCHYECKHH ra3

Yuer B3auMmopeicTBus MoyieKyd. Bupuan. VYpaBHeHHE COCTOSHHUS clabOHEUAeanbHOro rasa.
BupunansHoe pasnoxeHue.

8.4. Ilpumep sx3amenayuonno2o burema:

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

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

3. Jnst M3BECTHOrO TEPMUYECKOTO YpPaBHEHHUS COCTOSIHUS HJI€aIbHOI'O BBIPOXKIEHHOro 0o03e - rasa
(T<TB) naiitu ero 3HTpoIHUI0 S U TerioeMKocTh Cv, Kak QyHKIUU TemnepaTypsl 1 u o0bema V.

Ilpumep mecmogwvix 3a0anuil 01 NPOBEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX ébliue n.3:

1 | Termmoemkoctu Cp 1 Cy COOTHOCSITCS TaK, YTO BCEraa 1) Cr<Cy
2)Cr>Cy
3) Cp = CV
2 |Ilpu 3amaHHBIX NpeaenbHbIX TemnepaTypax Hanooabmmi KI1J] 1) Kapno
UMEET TePMOTMHAMUYECKHM UK 2) Otro
3) Auzens
3 | BO3MOXHOCTH CKOJIb YTOJHO OOJBIIOTO YKCIIA YaCTHUI] B OJJHOM 1) MakcBema-bonbiimana
COCTOSIHUHM JIOIYCKAEeTCA paclpeieICHUEM 2) boze-DiiHimTeliHa
3) ®epmu-Jlupaka
4 | CoriacHO TeOpeMe O paBHOPACIPE/ICIICHINH YHEPTHH 110 CTEIICHSIM 1) moctynaTenbHy0
cB0OOabI, cpeansis sueprus kT npuxoautcs Ha CTETEHb CBOOOIBI 2) BpalaTenbHyIo
3) xonebaTenpHy0




Pa3zpaboTunkm:

N npodeccop kadeapsl TeopeTuueckoit puznku C.3. Kopenbnur

[Tporpamma coctaBiieHa B cooTBeTcTBUU € TpeboBanussmMu @PI'OC BO no HanpaieHUIO TOATOTOBKU
11.03.04 DnexTpoHMKa 1 HAHODJIEKTPOHHUKA.

I[IporpamMma paccMOTpeHa Ha 3acenanuy KaQ)eaphbl TCODGTI/IE{CCKOI‘/’I [11)%16350:95
«15» mapra 2023 r. " i
[Tporokon Ne6 H.o. 3aB. kadenapoii ) # C.B. JloBuos

/
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Hacrosimass mnporpammMa He MOeT ObITh BOCIPOM3BeJAeHAa HHM B Kakoil ¢opme 0e3
NpeIBapUTEeIbHOI0 NMCHbMEHHOI0 paspeleHust kKadeapbi-pa3padoTynka NporpaMmal.



