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I. Henu u 3apaum IUCHUTIMHBI (MOXYJISA)

Henpto mucuurunabl «TepMoanHaMuKa M CTaTHCTUYECKas (U3MKa» SIBISETCS YCBOGHHE OCHOBHBIX
UJeil 1 METOJI0OB PaBHOBECHOW TEPMOJAMHAMUKH U TEOPUU PABHOBECHBIX KBAHTOBBIX U KIIACCHUECKHX
CTaTUCTHUYECKUX aHcambieil I'mb60ca m mpuoOpeTeHHe HABBIKOB MX NPHUMEHEHUS K KOHKPETHBIM
¢bu3nYecKUM cHCTeMaM NpU HHU3KUX M BBICOKMX TEMIIEpaTypax, a TakKe YCBOCHHME OCHOBHBIX
(GU3NYEeCKUX TPEACTaBICHUH M MaTeMaTHYeCKUX WJEH, JeXalluX B OCHOBE 3THUX METOJIOB;
MpruoOpeTeHne HaBBIKOB MX MPUMEHEHUS K OIMUCAHUI0 KOHKPETHBIX (PU3NYECKUX IPOLECCOB M K
BBIUUCIICHUIO SKCTIEPUMEHTAIEHO HAOII0AaEMBIX XapaKTEPUCTUK PABHOBECHBIX CHCTEM.

JlaHHBIN Kypc IpU3BaH peliaTh CleIyIONIie 3a/1a4u:

-- pa3BUTHE TMPEJACTABICHUN O TpeX BakXHEHmMX aHcamOnsx ['mbbca: MHKPOKaHOHHYECKOM,
KAaHOHMYECKOM U OOJBbIIOM KAaHOHMYECKOM, OO0 JKBHUBAJEHTHOCTH pPA3JIMYHBIX PABHOBECHBIX
aHcaMOJiell, O CBA3M MEXAYy OHTPONHEH M BEPOSTHOCTBIO M O TEPMOJAWHAMHYECKOW TEOpUHU
bayKTyanmii;

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

--- (¢dopMuUpOBaHHE YMEHHMI W HABBIKOB CaMOCTOSATEIHHOI'O pacueTa PaBHOBECHBIX IPOIECCOB U
XapaKTEPUCTHK PAaBHOBECHBIX CHCTEM.

II. Mecto aucuunimnnbl (MoayJsi) B crpykrype OIIOII

TepmonuHaMuka U craTucTHueckas (pu3uKa BXOAWT B 0a30BYIO 4acTh IUKIA. [Ipu u3yueHun Kypca
«TepMoMHAMHKA M CTaTHCTUYECKask (PU3MKa» UCIIONB3YIOTCS 3HAHHS, TPHOOPETEHHBIC MTPU U3YYCHUH
BceX 0€3 HCKIIOYEHHUS MpelblIylIMX MaTeMaTHYecKHMX M (U3MYeCKMX KypcoB: «MaTemaTudyeckui
aHanmu3y», «JIuneitHas anrebpa», «Auddepenunanpasie ypaBHeHUs», «TeopeTrueckas MeXaHHKay,
«JIuHeliHble 1 HeNMHEHHbIE YPaBHEHUS PU3UKN», « DIEKTpoIuHAMUKa», «KBaHTOBas TeOpUs».
JlaHHBIA Kypc MHpPEICTaBISAET COOOl TEOPETHMUYECKYH0 OCHOBY JJs MOCIEAYIOUIMX pPa3leloB Kypca
Teopernyeckoil  ¢u3nku: «®PuzMka CIUIOMIHBIX cpen», «Pusndeckas KuHeTHKay, «Dusnka
KOHJICHCHPOBAaHHOTO COCTOSIHUS», «BBeneHue B KBaHTOBYHO TEOpHIO mois», «KBaHTOBas Teopus
U3y YCHUS»

I11. TpeGoBanus K pe3yJbTaTaM 0CBOCHHMS IMCIUIIIHHBI (MOLYJIS)

[Mpouecc u3y4eHus JUCUUIUIMHBI HAIIpaBieH Ha ()OPMUPOBAHUE CIIEAYIOLIMX KOMIIETSHIIUI:

OIIK-1: cmocobGeH mpuMeHsTh 6a30BbIE 3HAHUS B 001aCTU (PU3UKO-MATEMaTHIECKUX U (UJTH) €CTECTBEHHBIX HAayK B chepe
CBOCH TIPO(EeCCHOHANBEHON AESTENEHOCTH.

[epeyens MIAHUPYEMBIX Pe3yJbTATOB 00y4eHNS MO AUCHUTINHE , COOTHECEHHBIX ¢ HHIHKATOPAMHU I0CTH/KEHHS

KOMIIeTeHI M i

KomMnerenms OIIK-1

Wnnukaroper komnereHuun MK op 11
3HAeT OCHOBOIIOJIATAlOIINE IPUHINIIEI, TOHATUSA TEPMOINHAMUKY U
CTaTUCTUYECKOH (pr3nKu.

PesynbraThl 00y4ueHus 3naem: OCHOBHbBIE YPAGHEHUSL U MEMOObL PAGHOBECHOU MEePMOOUHAMUKU,
OCHOBHbIE 3AKOHbI PABHOBECHOU TNEPMOOUHAMUKU U MEOPUU PAGHOBECHBIX
KBAHMOBBIX U KIACCUYECKUX cmamucmuyeckux ancamonen Iuboca.

Vmeem: IPUMEHATH 3TH METOJBI JIJIS PEIICHUS 33729 U3 Pa3IMYHbBIX Pa3/IeioB
PaBHOBECHOU TEPMOJIMHAMUKH U CTATUCTUICCKON (PU3UKH, IPUMEHSTh
METOJIbl PABHOBECHOW TEPMOJMHAMUKH JJIsl PEIICHUS KOHKPETHBIX 3a7ad,
HCIIOJIB3YS aJIEKBAaTHBIC MATEMATHYCCKUE MOICTH U IPUOIIHIKCHHMSL.

Bradeem: HaBBIKAMH BBIYHCICHHUS OCHOBHBIX TEPMOJIUHAMHUYECKUX
XapaKTePUCTHUK, HABBIKAMU BBIYUCIICHUS OCHOBHBIX TEPMOJIMHAMUYECKHX
YpaBHEHHUH COCTOSIHUS PABHOBECHBIX CTATHCTUYCCKUX CHCTEM.




IV. Conepxanue 1 CTPYKTYpa AUCHUIIHMHBI (MOXYJIS)

OO0beM TUCIHUILIMHBL COCTABISAET 5 3aueTHBIX eaeHull, 180 yacos, B ToM unciie 137 4acoB KOHTAKTHOM

paboTHI.

3aHATUS TPOBOIATCS TOJIBKO B OYHON (popme 0OyueHHs ¢ IPUMEHEHUEM JTMCTAHIMOHHOTO KOHTPOJIS
caMoCTOATENIbHON paboThl cTyneHToB depe3 DUMOC ¢dakynbrera. DJIEKTPOHHOW M JTHUCTAHIIMOHHOMN
¢dbopm 00yueHus He MpeIyCMaTPUBACTCS.
Ha npakTtuueckyio moaAroToBKy oTBOAUTCS 54 4acoB.
®opMa MPOMEKYTOUHON aTTECTALMU: SK3aMEH.

4.1. Coagepxanue TMCUUIIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, ¢ YKa3aHHeM BHI0B y4eOHbIX
3aHATHH M OTBEJEHHOI0 HA HUX KOJMYECTBA AKaJeMUYeCKHX YaCOB

Ne Pazge C Bc s Bunsr yaeOHOI paboTHI, Dopmbl
/I bi§ e | er | HuX BKITIOYast CAMOCTOSATENBHYIO padoTy 00ydJarommxcs , TEKyIIEeTo
OUCIl | M | O | IpaKT MPaKTUYECKYIO IIOATOTOBKY U TPYJIOEMKOCTb KOHTPOJIS
WIUIM € | 4Ya  HYecK (B yacax) yCIEBAaCMOCTH;
HBI/TE € | €O ast dopma
KoHTtakTHast paboTa mpernogaBaTes ¢ CamocTosten
MBI | T B  MOATrO POMEXYTOYHO
00yYaroUMHUCS bHas =
p TOBKa i aTTecTanuu
pabota
o0yua Jlexruu Cemunapckue | Koncynprarmu/ (no
IOLTH /mpaktiyeckue | KCP/KO/Kontp cemecmpam)
Xcst /mabopaTopHbIe 0Ilb
3aHATHSA
1 1-12 |6 |180 54 54 54 1/18/10/26 17 [paktHueckoe
3a7aHuE;
9K3aMEHAIMOH
HbIE 3aJ]a4H
Urtoro: 180 54 54 54 1/18/10/26 17

4.2. Ilnan BHeayAUTOPHOI CAMOCTOSITEJIbHON PaGoThl 00Y4aAKOIIMXCS 110 JUCHHILIHHE

Cemectp

Hazsanune
pasnena, TemMbl

Tema 1-12

CamocrostenbHast padoTa 00ydJaromuxcst

Bun
CaMOCTOSITENbH
Oif paboTHI

3aganue B

BUJIE 3aa4N

Cpoxku
BBITIOJTHEHHS

Ilocne
MPOUJEHHBIX
TEM

TpynoeMKkcThb
(uac.)

17

O1eHOYHOE
CpelCcTBO

JemoHcTpanys
TOTOBBIX
peueHui

YuebHo-
METOJUYECKOE
obecrieueHue
CaMOCTOSITENbH
0i1 paboThI

HcTounuku u3
OCHOBHOH 1
JIOTIOJIHUTEIILHO
1 IATepaTyphl
1o TeMe
MPaKTUYECKUX
3aHSATUH;
OO6pazoBarenbH
bI€ PECYPCHI,
JIO-CTYTIHBIE 110
JIOTUHY U
MapoJIto,
MPEeI0CTABIISIEM
M HayuHoit
O6ubmmoTeKoi
ury.




4.3. Cogepxanue yueOHOro MmaTepuaja
Coaep:xaHue pa3/ieoB U TeM JUCHHUIIMHBI

Pazoen 1, Tepmoodunamuxa

Tema 1. Havayia TepMOAMHAMUKHT

Pabora u Temnota. | Havano tepmoguHamuku. Il Hadano TepMoIMHAMUKM A KBA3UCTATHUYECKHX
mporeccoB: ¢dopmymupoBku Tomcona, Kmaysuyca, Kapareomopu. ODHTpormms u aOcomtoTHas
temreparypa. Il Hadyano TepMOAMHAMMKY JIJIsl HECTaTU4YECKUX (HeoOpaTuMbIX) mpoieccoB. OCHOBHOE
ypaBHEHUE U OCHOBHOE HEPABEHCTBO TepMoanHaMukH. [II Hauano TepmoanHamuku (3akoH HepHcTa).
Tema 2. TepmoanHaMmnuyeckue MOTEHUMAJIbI

OcHOBHbBIE TePMOMHAMUYECKUE TIoTeHIMaNbl: aquadatuueckuii U(S,V,N), cBobo1Hast sHEpTHst
F(T,V,N)=U--TS, saransnus H(S,P,N)=U+PV, norenuuan ['n66ca @(T,P,N)=F+PV, xumuueckuii
1(T, P) u 6oabmmoit morenruman J(T,V,u)=F--®= --PV. YpaBuenue I'n66ca-/Irorema. OO111e yCIoBus
YCTOMUYMBOCTU TEPMOJIMHAMHYECKOTO PaBHOBECHS, TEpPMOJMHAMUYECKHE HepaBeHCTBa. [[puniumn Jle-
[latenbe-bpayna. YcnoBus ycToiunBocTy Aiisi oqHOpOAHBIX cucteM. [IpaBuno ¢da3 ['n66ca. 3akon
JEUCTBYIOLIUX Macc.

Tema 3. ®da3oBble Mmepexoabl

VYcnoBust paBHOBecHsl JUIsI TeTeporeHHbIX cucteM. I[IpaBmio ¢a3 [mG6ca. da3oBbie mepexonbl B
OJIHOKOMIIOHEHTHBIX cHcTeMmax. YpaBHenue Kuanelipona-Knaysuyca. VYpaBHenuss Opendecta-
Keezoma. TepmoanHaMuka JHUAJIEKTPUKOB M MarHeTUkoB. Da3oBbId Mepexoj MeTraia U3
HOPMAaJIbHOTO B CBEPXIIPOBOJISILEE COCTOSIHUE.

Pazoen 2, Cmamucmuyeckasn pusuxa.

Tema 4. AHCaM0.1b B CTATHCTHYECKO MeXaHUKeE

Krnaccudeckmii cratuctudeckuii ancamOib: (a3oBoe MPOCTPAHCTBO M (PYHKIHS pPACIPEICICHHUS.
KJIACCMYECKOro aHcambis, Tteopema JluyBuwis, ypaBHeHue JluyBuwmns. OCHOBHOM mocTynaT
KJIACCUYECKOM CTaTHCTUYeCKOi ¢um3uku B KaptuHe [ammibrona um JlmyBuns. HeoOpatumocTts u
Bo3BpaTHas Teopema Ilyankape — Ilepmeno. KBaHTOBbI aHCamOnb: CTATUCTHUECKUN OMEpaTop
(MaTtpuma mioTHOCTH), ypaBHeHHe (pon Helimana. OCHOBHOM TMOCTyJaT KBAaHTOBOM CTaTHCTHYECKOM
¢bu3nKu.

Tema 5. Pacnpenenenusi 'm60ca

OYHKINU pacnpeieNIeHUs] pABHOBECHBIX CTATUCTUYECKUX CUCTEM.

MuxkpokaHonuieckoe pacnpenejienue ['mo6ca

[Mpuanun (Tonamena) paBHBIX aPHOPHBIX BEPOSITHOCTEH JIsi KBAHTOBOM HM30JUPOBAHHOW CHCTEMBI.
Craructuueckuii Bec W OSHTponHs cucteMbl. KBaswkiaccmueckoe MPUOIMKEHUE W BBHIYUCIICHHE
TEPMOAMHAMHUYECKUX BETUYHMH. BeposTHOCTh M ’HTponus (Kak Mepa HEOMpeIeIeHHOCTH COCTOSHUS
cucteMsbl). Beruucienue TepMoInHaMUYECKUX BEJTMYHH.

Kanonunyeckoe pacnpenesenne I'mdé0ca nist 3aKkpbITOil cucteMbl B TepmocTate KaHoHMueckas
CTaTUCTUYECKass CyMma (MHTErpajl) U €€ CBsI3b CO CBOOOJHOM SHeprueil cucreMbl. Bwruucienue
TEPMOAMHAMHYECKUX BeldnuuH. JlaBneHue kak "OTKIMK" cHCTEMBl Ha U3MEHEHHE oObema.
KBa3zuknaccuueckoe npubimxeHue.

Boabmoi kaHOHNYeCKH aHCaMOJIb 1JIsl OTKPBITOM CHCTEMBI B TEpMOCTaTe

Cratuctuueckuii  omepatop I CHCTEM C TIEPEeMEHHBIM YHCJIIOM 4YacTWIl. BbIYUCIIeHHE
TEPMOAMHAMHYECKUX BEIUYMH C TIOMOIIBIO OOJBIIOr0 KaHOHWYECKOTO pacmpeaeneHus [ubOca.
Teopema HepHhcra.

Tema 6. UneaabHbIe CHCTEMBI MACCHBHLBIX YACTHII

Nneanpubie cucTeMbl B OOJBIIMAHOBCKOM MpuOIMMmkeHun. KBasukiaccuyeckoe MpUOIMKEHUE IS
MOCTYNAaTENbHBIX CTeTeHel CBOOO b Y paBHEHHS COCTOSHUS OOJBIIMAHOBCKOTO Ta3a. Pacnpenenenue
Makcaemia—bonbiiMana Kak ogHOYacTUUHOE pactpesenenne [ mooca. Teopema o cpemHeit sHEpTUu,
MIPUXO/SIIEHCS HAa CTENEeHb CBOOOABI OOJILIIMAHOBCKOHN cHCTEMBbl. BHYyTpeHHHE CTEneHH CBOOOIBI.
XapakTepucTuyeckas TeMmIepaTypa, «3aMOpPOKEHHbIe» cTeneHu cBoOoabl. Bxman BpameHuid u
KojeOaHuil Ha TpUMepe JIBYXaTOMHOM MOJEKYIbl. TemmnepaTypHas 3aBUCHMOCTh TEIUIOEMKOCTH ra3a
MHOT'0aTOMHBIX MoJieKyJ. CTerneHs noHu3anuu rasza, popmyna Caxa. aeanpHbie cUCTEMBI O030HOB U
depmuonoB. IlpencraBnenue uymcen 3amonHeHus. Pacnpenenenust bo3ze-DiiHmTeiina u Depmu-




Hupaka. Pacnpenenenune MakcBeria-bonbliMaHa Kak MpeaeabHbIA Cilydyald KBaHTOBOW CTaTHUCTHKH.
ypaBHeHI/ISI COCTOsAHHUA HUACAJIBbHOI'O KBAHTOBOI'O I'a3a. HapaMeTp BBIPOXKICHUA KBAaHTOBOU CHUCTEMEI

§=(n/g)(h* /| 2zmkT )™ , KpUTEepHUid MPUMEHUMOCTH OOJIIIMAHOBCKOTO NpuOimxenus. [lonpaBku
K JIaBJICHUIO OOJIBIIMAHOBCKOTO Ta3a, 00yCIIOBIEHHBIC KBAHTOBOW CTATHCTUKOW. BBIpokIeHHBII 0603e-
ra3. Konnencanusi bosze-DitHimTeiHa. XUMHUYECKUN MMOTEHIIMAT U TEIJIOEMKOCTh BBIPOXKIEHHOTO 003¢e-
ra3a BOJIM3HM KPUTHUUECKOU TOUKH.

Tema 7. @aykTyauuu TepMOAMHAMMYECKUX BeJIUYHH

DOKBHUBAJICHTHOCTh PaBHOBECHBIX aHcaMOiiell. DiayKTyanuyu TepMOAMHAMUYECKUX BEIMYHUH: SHEPTHH U
ycna vactull. DnykTyanuu uducen 3amojHeHHs B (epmu- u 0o3e-cucreMax. TepMoauHaMHuecKas
Teopust (pIyKTyarmi.

Tema 8. U3iyyenue adCOJIIOTHO YEPHOTO TeJia

3akon Ilmanka Ui CHEKTPaNbHOM IJIOTHOCTH M3JIy4eHHUS aOCOMIOTHO YEPHOro Tena. YpaBHEHUS
coctosiHus (OoTOHHOTO rasza. /[Ba kinaccuueckux mnpezena 3akona [lnanka.

Tema 9. Teopusi TenJi0eMKOCTH TBEPAOIo TeJia

Pemeroynas TemaoeMKOCTh TBEpAOTO Tena. AKYCTUYECKHE M ONTHYECKHE BETBH KoJjeOaHU
pemietku. @ononsl. Teopusa DiinmTeiina u Teopus Jlebast TermoeMkocT TBepaoro tena. Konmenus
KBa3MYaCTHII.

Tema 10. CpoiicTBa BbIPOKIEHHOI0 U HEBBIPOK/IEHHOT0 epMH-Ta3a

®epmu-ras npu T=0K, yposenr @epmu, Temneparypa Gepmu. DieKTpoHHAs TEINIOEMKOCTh METAJIOB

npu 1 <<Tg  DjexTpoHbBI B 4HCTOM MONYIPOBOIHKKE.

Tema 11. Marnerusm

MarsuTHble CBOWCTBA JJIEKTPOHHOro Trasza: mnapamarHerusm Ilaynmum u guamarsmetusm Jlannpay.
Jlokanu3oBanHble cnuHbl. @®eppomarHerusmMm u "MonexyisipHoe" mone Beiicca. ObmenHoe
B3aumozeiicteue ['eitzendepra. Jlomensl. Temneparypa Kropu.

Tema 12. HengeaJbHBIA KJIaCCHYECKHI ra3

Kondurypanuonnas cratuctuueckass cymma. Teopema BupHajia B CTaTUCTUYECKOM MEXaHUKE.
[TpubnueHHbI y4yeT TapHOrOo B3aUMOJCHCTBHS MOJEKYyJd Ta3a. YpaBHEHHME COCTOSHUS
ciaboHen1ealbHOT O Ta3a. BupuanbHoe pasiioxkeHue.

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U 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 Hayasl0 TEPMOAMHAMUKH (ISl peaJIbHOTO Tpolecca), padoTa, TEIioTa, MOJIUTPONHUYECKHE
nporteccsl. T, P, P | B pasmumunbix Mojensx aTMocdepsl. (24)

2) Bropoe Havaino (s BUPTyaJIbHOIO 0OpaTUMOro Ipolecca U/Uial paBHOBECHOTO COCTOSIHUS) U €ro
CJIEZICTBUS. DHTPOIIUS U €€ BBIYMCICHHE, K.I1.J]. TeIIOBBIX MallluH, MeTo/ sKoOHaHoB. (24)

3) HepaBuoBecubie mporeccsl, [ei-Jlroc. [x.-Tommn. Tepmogmnamuyeckue norenmuansr U, H.
Teopema HepHcra. (24)

4) Tlorenmmainel ['enbmronbia u ['n66ca. Mznydenne. dazoseie mepexonpl. [loBepxHOCTH pazmena.
(29)

5) Muanexkrpuku. Marueruku. CrepxHu. JIeHTbI. XUMHUYECKHE peaKiiy, pacTBOPHI. (24)

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

6) Pacnpenenenus BeposTHOCTEH. YcCioBHas BeposTHOCTh. Pacmpenenenusi Ilyaccona m [aycca.
MomMeHTHI pacnipeeneHuil. XapakTepuctuyeckas QyHKIH. (24)

7) MuxkpokanoHudeckoe pacnpenencHue. DazoBbplid 00bEM: KIACCHUYECKHH HWIACATBHBIA Ta3u
ocmisATop. CTaTUCTHYECKU BEC HEPAaBHOBECHOTO COCTOSIHMS CHCTEMBbl CHOUHOBI/2, Kak
PaBHOBECHOI'O BO BHEIIIHEM MarHUTHOM TOJI€ JUIsl aHCaMOJIsl IBYXYPOBHEBOM CHCTEMBI. (24)

8) Kanonnueckoe pacrpenenenue I'm66ca. Cratuctuueckass cymma. OCmuIsTopsl. J[ByXypoBHEBas
CHCTEMa C BBIpOXJAeHHEM. BeposTHOCTh MAKPOCKOCOCTOSTHUSI MJI€aIbHOIO Taza ¢ temmneparypoit 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) Cuctemsl ¢ IepeMeHHBIM YHiCIIOM YacTull. bonbmoe pactipeaenenne ['u66ca. (24)

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

11) Pacnipenenenus bonbiimana. CucteMbl BO BHELTHEM TToJIE. (24)

12) Pacnipenenenust bonbimana. Teopembl 0 paBHOpAcCIIpeCIICHHH B BUpHaiie. (24)

13) Pacnpenenenuss bonbimana. Kiaccuueckre u KBaHTOBbIE MAarHUTHBIE MOMEHTHI B MarHUTHOM
noje. @ynkuuu JlamwkeBena u bpwuiosHa. BocnpuuMMyuBOCTH M TEIUIOEMKOCTh. Kiaccuueckuit
npezaen. Oaqnomepnast mojiens M3unra. (24)

14) Tepmoaunamuka uaeanbHbix Pepmu- u bose- ra3os B d-mepum, g(p)= ap' boze-koHaeHcanms,
TersioeMKocTb Jlebast, xumnoreniman @epmu-rasza B d=2. KsantoBas popmyna Puuapiacona. (24)

15) Pacnpenenenus ®@epmu u3 npuHnuna [laynm u TUMOTE3pl MOJEKYJISpHOro xaoca. MzmydeHue
yepHoro tena. ®opmyina [Inanka B cpene. (24)

16) PensaTUBUCTCKUI BBIPOXKJICHHBIM JJICKTPOHHBIM Ta3, paBHOBECHE HEHUTPOHHON 3BE3JIBI.
QOnyKkTyanid  TEPMOJUHAMHYECKUX BEJIMYWH. OHTPONHUS Kak (DyHKIHUS YHCEN 3alOJIHCHHS.
CoOcTBEeHHBIE TOTYITPOBOAHUKY. (44)

17) WNonuzanus kak tepmanu3anus. CTaTUCTHYECKUI BEC U YHTPOIHUS HEPABHOBECHBIX KBAHTOBBIX
razoB ¢ rpymnmnaMud GK>>1 (mo4Tn) BEIPOXKICHHBIX COCTOSIHUIT ¢ sHeprueii EK u ux HepaBHOBeCHbIC U
PaBHOBECHBIE YHCIIA 3aTIOHEHHs. Pa3HOCTh MATHUTHBIX BOCIIPUAMYMBOCTEH py GUKCHPOBAHHBIX A

u N. 3aBucumocTh xumnorennuana 4 or MaruuTHOro Mo, M0JIHAS HAMATHUYEHHOCTh M (DYHKIIIS
JlamxeBeHa MarHeTka B 00JIBIIMAaHOBCKOM MPUOMIKeHUH. (44).

4.3.2. Ilepevyenn TeM (BONPOCOB), BLIHOCUMbBIX HA CAMOCTOSITEJIbHOE U3yYeHHe CTYAeHTAMH B
paMKax camocTosiTeabHol padorsl (CPC)

Ne Paznen Bun 3ananue Pexomennyemas KomnuuecTso
Hel. CaMOCTOSITEIbHOU IuTeparypa 9acoB
paboTHI
Tepmonunamuka | BHeayauTopHoe Hom. 3an. u OcHoBHas U
Tembr 1-3 pelieHue 3a/1a4 JOTIOJTHUTEITbHAS

3aganmue 1

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

phi/korenb/TDS
Ph/job_1.pdf
Cratuctuueckas | BHeayauropHoe Howm. 3an. u OcHoBHas u
¢dusnka pelieHne 3a1a4 JIOTIOJTHUTEIbHAS
Tembr 4--12

3ananue 2

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

phi/korenb/TDS
Ph/job 2.pdf
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4.4. MeTonnueckne yKa3aHusl 10 OPraHU3alHA CAMOCTOSITeIbHON PadoThbl 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.

4.5. IlpumepHasi TeMATHKA KyPCOBbIX Pa0d0T (MIPOEKTOB) (MPU HAJIMYMH)
KypcoBsie He npeaycMOTpEHBI.


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-MeToUYecKOe U MH(OPMAIIHOHHOE o0ecTieyeHre TUCIMIINHBI (MOXYJIs1)

a) CIHCOK JINTePaTyphbl
OcHoBHasi JiuTEepaTypa

1. AdceabM, Amnapeii HWBanoBu4Y. OCHOBBI CTaTHCTUYECKOH (HU3UKM M TEPMOAMHAMHUKHU
[DnexTponHbIi pecypc] : yuebd. mocodue / A. . AuncensM. - Mocksa : Jlans, 1973, 2007. - 423, [3] c. :
wi. - (YueOHUKH 1711 By30B : crneunuanbHas jureparypa) (Kmaccuueckas yueOHas nuteparypa 1o
¢usuke) (Jlyumme kmaccuueckue yueOHUKH). - Pexxkum pocryna: OBC "H3nareancrBo "Jlanp'. -
Heorpanuy. nocryi.

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

3. Kopenouut, Cepreii ImmanyunaoBud. Koncnekr nekmuit mo craructuueckon pusuke [Tekcr] :
yueb. nocobue / C. D. Kopenodaur, C. M. Cunerosckuii ; dea. areHTCTBO MO 00pazoBaHuio; MpKyT.
roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2005. - 180 c. ; 28 cm. - bubmmorp.: ¢. 178-180. (100 3k3)

4. Kopen6iant, Cepreii JvvMaHyWioBuY. KOHCIIEKT JIEKIMHA 110 CTAaTHCTUYCCKOW (PU3UKE
[DnexTpoHHbI pecype] : yue6. mocodue / C. D. Kopenbdunt, C. Y. Cunerosckuii. — 2-¢ u3a. --
Wpkytckuit roc. yH-T, Hayu. 0-ka. - DnexkTpoH. TekctoBble naH. - Upkyrck : UI'Y, 2015. Pexum
nocryna: U3 "bubauorex". - Heorpanuy. gocrymn. (2005 cd-rom)

5. Kopen6ut, Cepreii OvvanyuiaoBud. KoHCIIEKT JISKIHiA 10 TepMOIUHAMHUKE : Y4eb. mocobue
/ C. 2. Kopenouur ; Upkytckuii roc. yH-T. - Upkyrck : Uzn-so UI'Y, 2007. - 67 c. ; 30 cm. -
bubnuorp.: c. 66-67. (100 5k3)

6. Kopenosiut, Cepreii IMManyn10Bu4. KOHCIEKT JEKIMI 10 TEPMOJUHAMUKE [ DIIEKTPOHHBIN
pecypc] : yueb. mocodue / C. D. KopenOmmur. - DBK. - Upkyrck U3n-so: UT'Y, 2007.-. 67 c- Pexum
pocryna: U3 "bubauorex". - Heorpanu4. gocryi.

7 . Kopen6aut, Cepreii OvmMmanyuwiaoBud. JIBeHaaaTe 3a1a4 no skojoruueckon usuke [Tekcr] :
3anaynuk / C. O. Kopenbunt ; Mpkyrtckuii roc. yH-T, @us. dak. - Upkyrcek : U3n-so UT'Y, 2013. - 56
c.; 24 cm. (50 5k3)

8. KopenOaur, Cepreii OvmanyuiaoBu4. JIBeHaqaTh 3agady IO HKOJOTMUYECKOW (pu3MKe
[DnexTponnbiit pecypc]: 3amaunuk / C. D. Kopen6nut. - 9BK. - Upkyrck : U3a-so UT'Y, 2013. -
Pexum gocryna: U3 "budauorex". - Heorpanmy. nocryi.

Jlono/JiHuTeIbHAS JIUTEpPaTypa
1. Pymep, 10.b. Tepmonunamuka,ctatuctudeckas Guznka U KUHETHKA : Ydel.nmocobue st
cryn.¢us.cuemn.By3oB / F0.b. Pymep, M.C. PeiBkun. — 3-¢ u3z.,crep.. — HoBocuOupcek : M3a-Bo
HI'Y,Cub. ynus. uzn-so, 1977, 2001. (55 3x3)
2. bazapos, W. II. 3agaun no TepMOAMHAMUKE M CTAaTUCTUYECKOW (Qu3uKe : yued. mocolue
JUIs CTyA. By30B, 00yd. no Hamp. u cren. "®usuka" / . I1. bazapos, 3. B. I'eBopksn, I1. H.
Hukomnaes. — 2-e m3a.. — M. : Jlenang, 2014. (1 3x3)
3. bazapos, WU. Il. Tepmoaunamuka [Tekcr] : [Yueb.nns yH-ToB mo cren."®dusuka"] /
W.I1. ba3zapog. - 4-e u3a.,nepepad.u gom. - M. : Beicmr. mik., 1983, 1991. (7 7k3)
4. banecky, Pagy. PaBHOBecHass 1 HepaBHOBECHAas CTaTHCTUYECKash MeXxaHuka : B 2 T. / P.
bBanecky ; Ilep. ¢ anrn. mox pen. . H. 3ybapea. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
wi.. — [ep. w3a.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 2k3)
5. 3agauun nmo TepmoaMHAMHUKe U craTucTHueckoil ¢usuke : Ilep.c anrn. / Ilog pen.Il
Jlanacoepra. — M. : Mup, 1974. — 640 c. (5 2k3)
6. Jlanaay, JI. JI. Teoperudeckas pusmuka : yued. mocodue st cTyd. (us. cmer. yH-ToB: B
10t1. / JL..Jlanpnay,E.M. JIudmmu. - 5-e uza.,crep. - M. : ®usmatnut. T.5 : Cratuctudeckas
¢uzuka.l.1. - 5-e uza.,crep. -, 1976, 2001. - 616 c. (49 3k3)
7. KBacuukoB, U. A. Tepmomamnamuka u cratuctuyeckas ¢usuka. T. 2: Teopwus

paBHOBeCHBIX. cucteM: Y4eO. mocobme / M. A. KsacuukoB. — M. : Mzg-Bo MIY,
1991,2003,2010. — 793 c. : a-un. (18 3x3)



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. JleonTtoBnu, M. A. Bpenenne B TepmommHamuky. CraTtuctudeckas Qusnka : ydeoO.
nocobue 1ys ety . Gpus. cuem. By3oB / M. A. JleontoBuu. — M. : Hayka, 1983. (3 5k3)

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

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

10. CoopHuk 3aga4 nmo teoperndeckoil ¢pusuke [Tekct] : yued. nmocobue mnst gus. crmern. By3oB / JI.
I'. I'peuxo [u ap.]. - 2-e u3a., nepepad. u gom. - M. : Beicur. mk., 1984. (2 7k3)

11. Ba3apos, WU. II. Tepmonunamuka u craTucTudeckas gusuka : yde0. mocodue s CTyI.
BY30B, 00yu4. 1o Hamnp. u cremr. "®usuka" / U. I1. bazapos, 3. B. I'eBopksn, I1. H. Hukonaes. —
2-e w3a.. — M. : U3a-Bo MI'Y, 1986 (10 5k3)

0) mepuoguYecKne U3IAHUS
- HCT.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToOK
- No3,4,5,6,7,8 U3 ciicka JUTepaTyphbl

r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC H IOMCKOBbIE CHCTEMbI
OcHOBHBIE MaTepUAJIBI IO KYPCY JIOCTYIHBI Ha IEPCOHAIILHON 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 moctymnHa Takke Ha http://library.isu.ru/ - Hayunas 6ubnmorexka UT'Y
OO0pa3oBareNbHbIC PECypChI, IOCTYITHBIC IO JIOTHHY H MapoJIto, TIPpeAocTaBisieMbiM HayuHoii
o6ubmmorexoit UI'Y:
e https://isu.bibliotech.ru/ - 943 «bubnmoTex»;
e http://e.lanbook.com - DBC «M3natenbcTBO «JlaHby;

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

VI. MarepuajbHO-TEXHHMYECKOE 0O0ecnedyeHue JUCIUIIMHBI

AyauTtopus MUHUMYM € IByMs fJockaMu u Men. Jloctyn k pecypcam UI'Y u3 cetu nTepner. Ha
JIEKIUSAX MOTYT UCIIOJIb30BaThCs MYJIbTUMEIUNHBIE CPEACTBA: IIPOEKTOP, IEPEHOCHOM DKPaH,
HOYTOYK.


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

VII. Obpa3oBare/ibHbIe TEXHOJIOTHH

Jlexiusi, MpaKTUYECKUE 3aHATHS, WHAWBHIyallbHAs paboTa Mpu caade JOMAITHUX M CEMECTPOBBIX
3aJaHUM.

VI1Il. OueHouHble MaTePHAJIBI AJIs1 TEKYIIEro KOHTPOJIsI M MPOMEKYTOUYHOM aTTecTaluu
q)OHI[ OLCHOYHLIX CPCACTB IMPCACTABJICH B ITPUJIOKCHUH.

@DopMBbI TEKYIIETO0 KOHTPOJIS: KOHTPOJIbHAS padoTa Mo TEPMOJIUHAMUKE; TPUEM JIBYX CEMECTPOBBIX
3aganuid. opMa MpoOMEKyTOUHOTO KOHTPOJIS — IK3aMEH.

8.1. BapuaHThl KOHTPOJIBHBIX BOIIPOCOB MO TEPMOJAMHAMUKE:

(1) Haiitu MarauuTHY10 BOCIPUUMYHUBOCTD A m (T) marnernka ¢ M =2n(T)H Bo Bremmem nore H :
eciu ero TemnoemMkocTh Cyv He 3aBHcHT OT HamarHuueHHocTH M

(2) Haiitu TemioeMKoCTH Ipoliecca (P, T)=const,

(3) HaiiTu TepMuueckoe ypaBHEHHE COCTOSHHUS cpebl, s cxkumaemoctd Kt | 1 Tepmuueckoro

koo durmenta napnenns By xoropoit: VK =1/ CO(T), P, =B(V).

8.2. 3amaum W3 eXEHENEeNbHBIX OMAIIHUX 3aJaHHid, YKa3aHHBIX B IUIAaHAX CEMHHAPOB, M JBYX
CEMECTPOBBIX 33JIaHUM.

8.3. [IpuMepHBIii CICOK BOTIPOCOB K 9K3aMEHY

Havana TrepMoanHaMuUKN

Pabora u Temmora. I mHawamo tepmoaumHamuku. Il Havamo TepMOIMHAMUKH ISl KBa3HCTAaTHYECKHX
npoueccoB: ¢dopmynupoBku Tomcona, Kmaysuyca, Kapareomopu. OuTpomnus u alcontoTHas
temmeparypa. Il Hauano TepMOAMHAMMKY JUIsl HECTATHYECKUX (HEOOpaTUMBIX) poleccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpaBeHCTBO TepMoanHaMuki. III Hadano TepmoanHamuku (3akoH HepHcTa).
TepmoauHaMu4ecKue NOTEHIHAJIbI

OcHoBHbIE TepMOIUHamMuyeckue mnoTeHuuansl: aguadatuueckuit U(S,V,N), cBoOonnas sHeprus
F(T,V,N)=U-TS, suaranemus H(S,P,N)=U+PV, norernuan I'n66ca O(T,P,N)=F+PV, xumuueckwuii
w(T, P) u 6onbmoii morenuan J(T,V,u)=F-®= -PV. Vpasuenue ['n66ca-/Irorema. OOIue ycroBus
YCTOMYMBOCTH TEPMOJMHAMHYECKOTO paBHOBECHUS, TEpMOANHAMUUYecKue HepaBeHcTBa. [Tpunuun Jle-
[laTenbe-bpayHa. Y ciioBusl yCTOMYUBOCTH JIs1 OJHOPOIHBIX CUCTEM, 3aKOH JACHCTBYIOIIMX Macc.
da3oBble Nepexoabl

VYcnoBust paBHOBecusi JUIsl TeTeporeHHbx cucteM. I[IpaBuiio ¢a3 ['mG6ca. das3oBblie mepexonbl B
OJTHOKOMITOHEHTHBIX cucTeMax. YpaBHeHue Knaneiipona-Knaysuyca. VYpaBHenuss Opendecra-
Keesoma. TepmonmHammka OUAIEKTPUKOB M MarHeTukoB. a3o0BBIM IEepexo] MeTamia U3
HOPMaJIbHOTO B CBEPXIIPOBOJIAIIEE COCTOSHUE.

AHCaMO0JIb B CTATHCTHYECKOI MEeXaHNKe

Cratuctuueckuil ancam6ib, ()a30Boe MNPOCTPAaHCTBO U (yHKuMsA pacnpeneneHus. Kiaccuueckuit
aHcaM0ib, Teopema JlnyBwis, ypaBHeHue JlmyBuinsa. KBaHTOBBI aHcamOib, CTaTUCTHUYECKHI
omeparop, MaTpuila IUIOTHOCTH, ypaBHeHue (o Heiimana. OCHOBHOHM TOCTyJaT CTaTUCTHYECKOM
busuky.

Pacnpenesnenus 'n6oca.

PaBHoBecHbIe cTatucTHueckue cuctemsl. [Ipunmun (TonMeHa) paBHBIX apUOPHBIX BEPOSTHOCTEH /ISt
M30JIMPOBaHHON cucTeMbl. MUKpOKaHOHMUYECKOe pactpeneieHue ['n6bca. Craructuyeckuil Bec U
sHTpomnus cuctembl. KBazukinaccuueckoe nmpuOIMKeHne JUIsi MUKPOKAaHOHUYECKOTO pacrpeieseHus 1
BBIUHCIICHHE TEPMOAMHAMMYECKUX BEIUYMH. DHTPONUS KaKk Mepa HEONpPEIEJICHHOCTH COCTOSHUS
cucrembl. KaHonuueckoe pacnpenenenue [ubO0ca A 3akpbITOil CHCTEMBI B TEpMOCTarTe.
Kanonnueckasi crarucruueckass cymMma (MHTErpajl) U €€ CBSI3b CO CBOOOJHOW SHEPTHEH CHCTEMBI.
JlaBneHue kak "OTKIUK" cUCTeMbl Ha u3MeHeHne o0bema. OTKphITast cucreMa B TepMocTare. bonbIoi
KaHOHMYeCKHi aHcamOnb. CTaTUCTUYECKUH ONEepaTop JUIsl CUCTEM C MEePEeMEHHBIM YHCIOM YaCTHIL.
Boruncnenue TepMOAMHAMUYECKUX BEJIIMYMH C TOMOIIbIO OOJIBIIOr0 KAHOHMYECKOIO paclpesiesieHus
I'n66ca. Teopema HepHcra.



HNneanbHble cHCTEMBI MACCUBHBIX YaCTHIL

WneanpHble cucTeMbl B OOJBIIMAHOBCKOM MpuOIMxeHud. KBazukimaccuyeckoe NpUONIMKEHUE s
MOCTYNATEJIbHBIX CTENeHel CBOOO bl Y paBHEHHS COCTOSTHUS OOJILIIMAHOBCKOTO Tra3a. Pacnpenenenue
MakcBemna-  bonmpiiMana  kKak ~ ofgHOYAacTHUYHOE  pacmpenenenne [ ub6ca. Teopema o
paBHOpACHpENEICeHUH U CpeAHEeW DJHEepruu, TMPUXOASAIlelcs Ha OJHY CTelNeHb CBOOOBI
O0JIBIIMAHOBCKOM cucTeMbl. BHyTpeHHHe crenmeHu cBOOOIBI. XapaKTEpUCTHYECKash TeMIleparypa,
"3amMopoKeHHBIE" CTernmeHu CcBOOONbI. Bkiman BpameHuid M KojeOaHUN Ha MpUMeEpe IBYXaTOMHOU
MoJIeKyJbl. TemmepaTypHas 3aBUCHUMOCTh TEIUIOEMKOCTH Ta3a MHOI'OATOMHBIX MOJeKyJs. CreneHb
HoHM3aIMH Ta3a, hopmyna Caxa. MaeansHbie cucteMbl 0030HOB U pepMuoHoB. [IpencraBienue uucen
3anonuenus. Pacnipenenenus bosze-Ditnmreitna u ®epmu-/lupaxa. Pacnpenenenne Makcsesia-
bonpuMaHa kak npenenbHbIA Ciaydall KBAHTOBOM CTAaTUCTUKH. OKBUBAJIHEHTHOCTh PAaBHOBECHBIX
ancambOneii. @nykryanmuu odHepruw. @DIyKTyaluu TOJHOTO 4HclIa dYacwil. baszoBas ¢opmyia
BBIYHCIICHUS (IIYKTAllUi OCHOBHBIX TEPMOJIMHAMUYECKUX BeTUUHMH. DIIyKTyally YUCEIl 3all0JTHEHUS B
depmMu- u 0Oo3e- cucremMax. YpaBHEHHS COCTOSHUS WJEaJbHOrO KBAaHTOBOrO rasza. llapamerp
BBIPOJKJICHUSI KBAaHTOBOM CHCTEMBI o=(n/ gs)(hz/ 2mmkT )3/2, KpUTEpUl IPUMEHUMOCTH
OonbIIMaHOBCKOTO TpuOMkeHus. [lonmpaBku K AaBIeHHIO OOJBIIMAHOBCKOTO ra3a, 0OyCIIOBICHHBIE
KBAaHTOBOM CTaTUCTHKOH. BripoxaeHHbId 003e-ra3. KonmeHcanus bo3ze-DiiHinTeliHa. DHeprus,
TEIJIOEMKOCTh, JABJIEHUE BBIPOXKJIEHHOT0 003€-raza HUXKE KpUTHYeCKOM Temmepartypbl. [loBenenue
XUMHYECKOT0 OTEHIIMANa BOJIM3U KPUTUYECKOM TeMIepaTyphl

N3ayuyenne adCOJIIOTHO YEPHOTO TeJia

3akon [lnmaHka [Uisi CIEKTpajbHOW IMJIOTHOCTH M3JIy4YeHHUsS aOCONIOTHO YEpPHOro Teja. YpaBHEHUs
cocTostHUs OTOHHOTO rasza. /[Ba kinaccuueckux npezena 3akona [lnanka.

Teopus TenJ10eMKOCTH TBEPAOIO TeJia

Pemeroynas TemnoeMKocTb TBEpAOro Teaa. AKyCTUYECKUE U ONTUYECKUE BETBU KOJIEOAHUN PEIIETKHU.
®ononsl. Teopus DitHmTeiiHa u Teopus Jlebas TEIIOEMKOCTH TBEPAOTO TeEa.

CBoiicTBa BBIPOKIEHHOTO (hepMH-Ta3a

®epmu-raz npu T=0 K, yposenp Depmu, temneparypa ®epmu. J[aBieHue BBIPOXKAEHHOTO (hepMu-
raza. DJIeKTPOHHAs TEIIOEMKOCTh MeTamnoB mpu | <<Tg .

MarneTusm

MarHuTHble CBOWCTBAa AJIEKTPOHHOro Trasza: mnapamarHetusm Ilaynmu u guamarnerusm Jlanpay.
Jlokanu3oBanHble cnuHbl. ®eppomarHetusMm U "MmonekyisipHoe" mone Beiica. OOGmeHHOe
B3aumoJeiictaue [ eitzendepra. JloMeHBI.

CnaboHenaea bHbIN KJIACCHYECKHUH ra3

VYder B3auMoOAEHCTBUS MoJieKyl. Bupuan. VYpaBHeHHe cocTosHUs cIabOHEHJeaqbHOro rasa.
BupuansHoe pasnoxeHue.

8.4. Ilpumep sx3ameHayuonHo20 burema:

1. II Hauano TepMOAMHAMUKH JJIsi HECTATHYECKUX (HEOOpaTUMBIX) IporieccoB. Bpems penakcarumu.
OCHOBHOE YpaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOAMHAMUKH.

2. ®epmu--ra3 npu T=0 K, sneprus @epmu, remneparypa @epmu. BHyTpeHHsIsI SJHEprus U 1aBJICHUE
a0COJIIOTHO BBIPOXKAEHHOTO (hepMHU--Ta3a.

3. JIast W3BECTHOTO TEPMUYECKOTO YPaBHEHHUS COCTOSIHHS HACATBHOTO BBIPOXKIEHHOTO 003e - Tasa
(T<TB) Haiitu ero sHTponuIO S 1 TermIoeMKOcTh CV, kKak QyHKINYU TemrepaTypbl T u oobema V.



IIpumep TecTOBBIX 32JaHUH ISl POBEPKH CPOPMUPOBAHHOCTH KOMIIETEHIM A, YKA3AHHBIX
Bbile B ILI11:

1. Yemy pasna mennoemxocms npu noCmMosHHOM O0ALeHUU 015 PABHOBECHO20
usnyyenus?

a) (p=0
b) Cp = (
C) Cp = const = 0

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

a) HUKAK He 3a6UCUN
b) JIUHEUHO
C) K6aAOPAMu4HoO

3. Kak onsa ¢uxcuposannoii memnepamypol T 3asucum om ob6vema N menioemKocmy
npu NOCMOosIHHOM 00veme C, pagHOB8eCHO20 UOEaIbHO20 HeaOCONOMHO 8bIPOHNCOCHHO20

bo3e-easa?
a) JIUHEUHO
b) K6aAOPAMu4HO
C) HUKAK He 3a8Ucum

4. Kax ona ¢puxcuposannom uucne yacmuy N 3asucum om memnepamypsi T
MenioemMKoCms Npu NOCMOAHHOM 06veme C, pasHO8eCHO20 UOeanbHO20 HeaOCOTIOMHO

8bIPOIHCOEHH020 hepmu-eaza?

a) JIUHEUHO
b) K8AOPAMU4HO
C) HUKAK He 3a6Ucum
Pa3paborumnkn:
o ~\ .
|/ b npodeccop kadeapbl TEOPETUIECKON PU3UKH C.3. Kopenbnut

[Tporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusmu GI'OC BO mo HampaBiieHHIO TOATOTOBKH
03.03.02 ®usuka.

[Iporpamma paccMoTpeHa Ha 3aceaHuu KadeIphl TCOPETUICCKON (PUBHKH
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Hacrosimass mnporpamMa He MoOeT ObITh BOCIHPOHM3BeAeHAa HHM B Kakoil ¢opme 0e3
NpeJBapPUTEJbHOI0 NMCHbMEHHOI0 paspelieHust kKadeapbi-pa3padoTynka NporpaMmsl.



