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I. Hen u 3agauM AMCHUIUIAHBI (MOJY/151)

Llenbto aucuuruivHbl « TepMoiMHaMMKa M CTaTUCTHUecKasi (Gu3uKa» sIBJISIeTCS yCBOEHHe OCHOBHBIX
u/lell 1 MeTOZI0B PaBHOBECHOW TePMOJVWHAMHUKHN M TeOPUM PaBHOBECHBIX KBAHTOBBIX U K/IaCCUYECKHX
cTaTUCTUYecKUX aHcambreli I'mb6ca u mpuobOpeTeHHe HABBIKOB WX TIPMMeHeHHsI K KOHKDeTHBbIM
¢u3nuecKUM cHCTeMaM TIPY HU3KUX M BBICOKMX TeMIlepaTypaX, a TakKKe yCBOEHHEe OCHOBHBIX
(u3nyeckUx Tpe/CTaBJeHUWM UM MaTeMaTHUueCKWX WJel, JeallldXx B OCHOBe 3THUX MeTO/IOB;
npuobpeTeHrie HABBHIKOB WX TPUMEHEHHs K OIMHCAHWI0 KOHKPETHBIX (U3WYeCKHUX TPOLIeCCOB W K
BBIUMC/IEHUIO SKCIIepUMeHTaIbHO Hab/Ir0/jaeMbIX XapaKTepUCTUK PaBHOBECHBIX CHCTEM.

[laHHBIN KypC NpY3BaH pellaTh C/IeAyoLiye 3aauu:

-- pa3BUTHe TIpe/JCTaBIeHWHd O Tpex BaKHeWIIWX aHcambmsx ['mbbca: MHKpOKaHOHHUUECKOM,
KaHOHMYECKOM ¢ 0OJbIIIOM KAHOHMYECKOM, 00 5KBHMBAJeHTHOCTH Ppa3lWYHBIX PABHOBECHBIX
aHcam0sieli, O CBS3M MeXXAy OSHTPOIHMEeN U BepOSITHOCTbIO M O TepMOJAWHAMUUECKOW TeopuH
dbnykryarmii;

-- OBJIaZieHVe TIpYeMaMU TIpeJie/IbHOr0 TepexoJa OT KBAaHTOBBIX CTaTUCTUYECKMX aHcaMmOsed K
K/accrueckomy (O0/bIMaHOBCKOe TIPUO/IFKeHre) M CBSI3aHHBIX C HUMH Pa3/IMuMid B criocobax ydeTa
KBaHTOBOMeXaHUUeCKOU TOXKAeCTBeHHOCTU YaCTHL;

--- (opMHMpOBaHME YMEHHI ¥ HaBBIKOB CaMOCTOSITEJILHOTO pacueTa pPaBHOBECHBIX IPOLIECCOB U
XapaKTepUCTUK PaBHOBECHBIX CHCTEM.

I1. MecTo auciumiuHbl (Moay/s) B crpykrype OITOIT

TepMoguHaMUKa M CTaTUCTUUeCKasi pU3MKa sIB/sieTCsl 00si3aTe/IbHOM /1S U3yUeHUs JUCLIMTUIMHOW TI0
JaHHoMmy mipo¢wto. Ilpm u3yueHuu Kkypca «TepmoiuHaMuKa W CTaTMCTHUecKas (U3MKa»
WCTIO/IB3YIOTCST  3HAHWS, TPUOOpeTeHHble TIPM W3yYeHHH BCeX 0e3 WCK/IIOUeHHUs TpebIayInX
MaTeMaTHUueCKuX W (U3NUeCKUX KypcoB: «MaremaThyeckuil aHamu3», «JIuHelHasi anrebpa»,
«duddepeHiianbHble ypaBHeHUs», «TeopeThueckass MexaHUKa», «JIMHeliHble W HeJUHeWHbIe
ypaBHeHUs1 (PU3UKW», «DNeKTpoiMHaMUKa», «KBaHTOBas Teopusi».

[laHHBIN KypC Tipe/icTaB/sieT CO0OM TeopeTHUecKyl OCHOBY [yis TIOC/IEAYIOIMX pasfiesioB Kypca
TeopeTHueckorn (u3mku: «PusmKa CIVIOWHBIX cpef», «®Pusnueckass KUHeTHKa», «Dusmka
KOH/IeHCUPOBAHHOI'0 COCTOSHUA», «BBe/eHWe B KBAHTOBYIO TeOpUIO Iojs», «KBaHTOBass Teopus
U3/TyYeHUs»

II1. TpeGoBaHusA K pe3y/1bTaTaM 0CBOeHHS AVCHUILIMHBI (MOAY/Is)

IlepeyeHb TUIAHHUPYEMBIX pe3y/JbTaTOB O0yYeHHs] MO /JUCIHUIUIAHE, COOTHECEHHBIX C
HHAUKATOPAMHM AO0CTIIKEHUS KOMIIeTeHIIHH

KowmrieteHriust OIIK-1: CmnocobeH HCHOAB30BATL TOMOXKEHMs, 3aKOHBI K METOAbI
eCTeCTBeHHbIX HayK M MaTeMaTWKW J[Jisi pelleHUs 3aflau WHXKeHepHOU
JeaTeIbHOCTH.

Mnppkatoper KommeTen | OT1K 1.1 [TpumeHsieT ¢pr3nKo-MaTeMaTHUeCKH anmapar B cdepe cBoeid
npoeccrOHaNbHOM flesTeTbHOCTH

Pe3ymbTaThl 00y4eHus 3Haem: OCHOBHble YpAGHEHUs U MemoObl pABHOB8ECHOU MepMOOUHAMUKU,
OCHOBHble 3AKOHbl PABHOBECHOU MepPMOOUHAMUKU U Meopul PAagHOBECHbIX
KBAHMOBbIX U KAdCccudecKux cmamucmuyeckux aHcambaeti I'ub6bca.

Ymeem: TIPUMEHATb 3TH METO/[bI JI/Isl PellieHrsT 3a/jau M3 pa3/IMuHbIX pa3zie/ioB
DPaBHOBECHOW TepPMOAWHAMHUKA W CTaTUCTUUECKOW (U3MKH, TIPUMEHSITh
METOJbl PABHOBECHON TEPMOJWHAMMKM [IJIsl peIlleHHs] KOHKPeTHBIX 3ajad,
WCTIO/b3YS aJIeKBaTHbIE MaTeMaTUUeCKUe MO/IENTN U TIPUOJTIKeHMS.

Bnadeem: HaBbIKAMH  BBIUMCJEHHUS OCHOBHBIX  TE€PMOJUHAMUUECKUX
XapaKTePUCTHK, HABBIKAMH BbIUMC/IEHHSI OCHOBHBIX TEPMOAMHAMHUECKUX
YPaBHEHHUH COCTOSIHUSL PABHOBECHBIX CTATUCTUUECKUX CUCTEM.




IV. Copepxanue ¥ CTPyKTypa JUCLUIINHBI (MOAYJIS1)

OO6beM AWCIMIVIMHBI COCTaB/sIeT 4 3aUeTHBIX eUHUIIBI, 144 yaca, B TOM uKc/ie 97 4acOB KOHTAaKTHOM
paboThI.

3aHSATHS TIPOBO/SATCS TOJILKO B OUHOM (hopMe 00yueHHsi C IPUMEHEHWEM AMCTAaHLIMOHHOTO KOHTPOJIS
camocTosiTesTbHON pabothl cTyseHToB uepe3 DUOC ¢dakynbreTa. DNeKTPOHHONW U [TUCTAHL[MOHHOU
(hopm 00yueHus He TIpelyCMaTPUBAETCH.

Ha npakTrueckyro roArotoBky oTBOAUTCA 36 4.

dopMa NMpoOMe>KyTOUHOM aTTecTal[uu: SK3aMeH.

4.1. CopepixaHue AMCLHMIUIAHBI, CTPDYKTYPHPOBAaHHOE 10 TeMaM, C yKa3aHHeM BH/I0B YUeOHbIX
3aHATHUH ¥ 0TBE/IECHHOI'0 Ha HUX KO/IMYeCTBA aKafileMUYeCKHUX YacoB

Ne |Pazge| C| Bc U3 Buibl yue6HOM paboThl, ®Dopmbl
/m n e | er | HHUX BKJTIOYAsi CAMOCTOSITE/TbHYI0 PabOTy 00yUaroImuxcs , TeKyIL[ero
JUCL] | M | O |TIpaKT TIPaKTHUECKYTO ITOJrOTOBKY W TPYJ0€MKOCTb KOHTpOJIS
WIUIM | e | 4Ya |HYecK (B vacax) yCI1eBaeMOCTH;
HbBI/TEe | C co ast ®dopma
KonrakTHasi paboTa npenozasaTers ¢ CamocrosTen
Mbl | T B | IOATO TIPOMEXXYTOUHO
o6yyarormmMucst bHast >
p TOBKa i aTTecTaLuu
pabota
obyua Jlekuuu CemuHapckue | KoHcynbraruu (no
01U /TIpaKTHYecKue cemecmpam)
xco /naboparopHble
3aHATHS
1 1-12 |6 |144 |36 36 36 1 30 IIpakTueckoe
3a/laHue;
JK3aMeHal[MOHH
ble 3a7jaun
Uroro: 144 |36 36 36 1 30

4.2. TInaH BHeayJUTOPHO! CaMOCTOATE/TbHOM Pa0oThI 00yYaKIIUXCS MO JUCIHUILIHHE

Cemectp Ha3Banue CamocrosiTenbHast paboTa 00yJaromuxcs OneHOuHOE YuebHo-
asfiena, TeMbI CpefiCTBO MeToJuecKoe
pasAend, Bugn Cpoku TpypoeMKCTh PeA A
obecrieuenue
CaMOCTOSITE/IbH | BBITIOTHEHUS (uac.)
o CaMOCTOSITe/TbH
ol paboThI °
oii paboThI
6 Tema 1-12 3afaHue B [Tocne 30 HemoHcTpanus | Actounnky us
TIPOIeHHBIX TOTOBBIX OCHOBHOI1 1
BU/e 33U o N
TeM pelieHnu JOTIOJTHUTE/TbBHOU

JIUTEPATYPhI TI0
TeMe MPAKTHUYeCKUX
3aHATHH;
O6pa3oBaTesbHbIe
Ppecypchl, 10-
CTYTIHBIE T10 JIOTUHY
U TapoJIio,
TIpe/j0CTaB/IsIeMbIM
HayuHoit
6ubmorekor UT'Y.

4.3. Coep)xaHue yue0HOro MaTepuasia

COAEQ)KHHI/IE pPA31e€/10B U TeM NUCITUII/IUHbI

Pa3zden 1, TepmoduHamuka

Tema 1. Hauasia TepMoAMHAMUKH

Pabora u Teriota. I Hayano TepmoauHaMuKW. II Hauasio TePMOJUHAMUKH /sl KBAa3UCTaTUUYECKHX
npotieccoB: GopmymmpoBkd Tomcona, Kiaysuyca, Kapareomopu. 3OHTporusi u  abcomoTHas




TemriepaTypa. I Hauamo TepMOJMHAMUKY [l HeCTaTHUeCcKnx (HeoOpaTHUMbIX) mpoiieccoB. OCHOBHOe
ypaBHeHHe U OCHOBHOe HepaBeHCTBO TepMoivHaMUKU. 111 Hauaso TepmoauHaMuku (3akoH HepHcra).
Tema 2. TepmoauHaMU4YecKue MOTEHL{AA/IBI

OCHOBHbIe TepMOAMHaAMHUUeCKre MoTeHLuasbl: aguabatuueckuit U(S,V,N), cBobojHast SHeprus
F(T,V,N)=U--TS, suranenus H(S,P,N)=U+PV, notenuuan I'n66ca ®(T,P,N)=F +PV, XumrueCcKuii
N(T, P) u 6osbimoi notentuan J(T,V, //?)ZF --®O= --PV. YpaBHeHue ['m66ca-/rorema. Ob61ue
yCJIOBUSI YCTOMUMBOCTYU TeEPMOJMHAMUUECKOTO PABHOBECHS], TEpMO/IMHaMUYeCKre HepaBeHCTBa.
[Mpunumn Jle-IllaTtense-BpayHa. Y cioBysi yCTOWYMBOCTH /151 OHOPOAHBIX cucTeM. [IpaBuso a3
I'n66ca. 3aKoH /IeHCTBYIOLIMX MacC.

Tema 3. ®a3oBbIe nepexoAbl

YcnoBusi paBHOBecHsi [ijisi TeTeporeHHbIX cucteM. IIpaBwio a3 I'mb66ca. da3oBble mepexofbl B
OJHOKOMIIOHEHTHBIX cHucTeMaX. YpaBHeHWe KiianelipoHa-Knaysuyca. YpaBHeHusi OpeH(ecTa-
Kee3oma. TepmojvHamuKa [AW31€KTPUKOB W MarHeTMKOB. Da30BbIM Mepexos MeTawia U3
HOPMaJ/IbHOI'O B CBEPXIIPOBOZSILlee COCTOSTHUE.

Pazden 2, Cmamucmuyeckas usuka.

Tema 4. AHcaMOJTb B CTATHCTHYECKOH MeXaHHKe

Knaccrueckuii cTaTCTHUeCKuid aHcamM0/b: (pa30Boe TPOCTPAHCTBO U (YHKLMS PACIpe/eeHus..
K/IaCCMUYecKoro aHcambsisi, Teopema JluyBums, ypaBHeHuwe JluyBumas. OCHOBHOW TIOCTyJaT
K/IaCCMUeCKOM CTaTUCTHUecKod ¢(u3uku B KapTuHe ['amuibToHa u JIuyBusisa. HeoGpatumocTb u
Bo3BpaTHasi Teopema Ilyankape — Llepmeno. KBaHTOBbIM aHCaM0sib: CTaTUCTUUYECKUH OIepaTop
(MaTpula TI0THOCTH), ypaBHeHHe (oH HeliMana. OCHOBHOM MOCTYJ/IaT KBaHTOBOW CTAaTUCTHYECKOU
((NZEV IS

Tema 5. Pacnipepieienus I'nboca

@yHKUIMU pacripefie/ieHUs1 PABHOBECHBIX CTATUCTUYECKUX CUCTEM.

MuKpoKaHOHHYeCKoe pacnpeeneHie I'nooca

[Tpuanyn (TonmeHa) paBHBIX anpHUOPHBIX BEPOATHOCTEH AJI1 KBAHTOBOW WM30/IMPOBAHHOM CUCTEMBI.
CTaTUCTUUECKWI BeC W SHTPOINUS CUCTeMbl. KBasukiaccuueckoe TPUO/IDKEHWE U BBIYUCIEHHE
TePMOJUHAMUUYECKHX BeJIMYMH. BeposTHOCT M 3HTponMs (Kak Mepa Heollpe/e/leHHOCTH COCTOSIHUS
cucTeMbl). BeruniciieHne TepMojiHaMUYeCKUX BeJTMUKH.

Kanonnueckoe pacmpepesienne I'm60ca Ansa 3aKpbITOd cHCTeMbl B TepMocTrare KaHoHWYecKast
CTaTUCTHUeCKas CyMMa (MHTerpas) W ee CBsi3b CO CBOOOJHOW 3Hepruell CUCTeMbl. BbrumciieHue
TepMOAVHAMUYECKUX BeMWuyuH. [laBjieHWe Kak "OTKIMK' CHUCTeMbl Ha W3MeHeHHe oObeMa.
KBasuknaccuueckoe npub/mkeHue.

Bosb110ii KAHOHUYECKHI aHCaM0JTb I/If OTKPBITON CHCTEMbI B TEPMOCTaTe

CraTucThuecKdd omepaTtop [J/as CUCTeM C IlepeMeHHbIM 4YMCJIOM 4acTul. BbruncieHue
TepMOAMHAMUYECKHUX BeMYMH C TIOMOIIBIO OOMBbIIIOr0 KaHOHWYeCKOro pacrpefeneHus ['ubbca.
Teopema HepHcra.

Tema 6. UgeanbHble CCTeMbl MAaCCUBHBIX YaCTHL]

WpeanbHble cUCTeMbl B 0OJIBIIMAaHOBCKOM TpubOmwkeHnd. KBasukiaccuueckoe TpUOIKeHUe st
TIOCTYTIaTe/IbHBIX CTereHell cBOOO/pl. Y paBHeHHs COCTOSIHUSI OO/IBIMaHOBCKOTO ras3a. Pacripesienenue
MakcBenia—bosibIiMaHa Kak ofjHOuacTHUHOe pacripeesieHre I'nb6ca. Teopema o cpefHeli 3Hepruu,
TIPUXO/SILEICS Ha CTereHb CBOOOABI OOJILIIMAHOBCKOW CHUCTeMbl. BHyTpeHHHe CTerieHH CBOOOABI.
XapakTepucThueckasi TemIiepaTypa, «3aMODO)KEHHbIe» CTelleHH CBOOOAbl. Bkiaz BpaijeHUd Wu
KosiebaHM Ha TIpUMepe JBYXaTOMHOW MOJeKy/ibl. TemreparypHasi 3aBUCHMOCTb TETVIOEMKOCTH rasa
MHOT0aTOMHBIX MOJIeKy/1. CTerieHb MOHU3aLIMK Ta3a, popmysia Caxa. VgeanbHbie cucTeMbl O030HOB U
¢epmroHoB. IlpesncraBneHue uucen 3amnojHeHus. PacrpeseneHusi bose-OiHireiiHa U Pepmu-
Hupaka. Pacnpenenenue MakcBesuia-bosibliMaHa Kak Tipefie/ibHbIM C/ydaid KBAHTOBOM CTaTHCTHKM.
YpaBHeHHs1 COCTOSIHUSI M/lea/lbHOIO KBAHTOBOTO rasa. IlapameTp BbIDOXKZEeHHsI KBAHTOBOM CHUCTEMBI

0 =(n/g,)(h*/27mkT )** | kpuTepuii MPUMEHAMOCTH 6O/IBIIMAHOBCKOTO MpUOIIKeHNs. [TonpaBKu

K JlaB/ieHHI0 00JTbIIMAaHOBCKOIO ra3a, 00yc/ioB/ieHHbIe KBAHTOBOM CTaTUCTUKON. BhIpokaeHHbIH 603e-
ra3. Konzencarms bo3e-OiiHiTeiiHa. XUMHUUECKHH TIOTEHIMAI U TETVIOEMKOCTb BBIPOXKI€EHHOTO 003e-
ra3a BO/IM3U KPUTUUYECKON TOUKH.




Tema 7. dyKTyanuv TepMOAUHAMHAYECKHX Be/ITMYUH

OKBHBa/IeHTHOCTh PABHOBECHBIX aHCcambJiell. PyKTyaluu TepMOJUHAMUYECKUX BeJTMUWH: SHepruu 1
ycna vactur. DIyKTyaluu 4uces 3arojiHeHus B ¢epmu- u 6o03e-cucremax. TepMmoguHaMuueckast
Teopusi (PIyKTyarui.

Tema 8. W3myueHne aGCo/IIOTHO YepPHOTO Tejia

3akoH [lynaHKa [71s1 CrieKTpaabHON TUIOTHOCTH W3My4yeHHsi abCO/IFOTHO YepHOro Tesia. YpaBHEHHs
COCTOsIHUS (POTOHHOTO ra3a. /IBa KjaccHyecKux rpejiena 3akoHa [1naHka.

Tema 9. Teopus Ten/10eMKOCTH TBEP/Oro Tejla

PemieTouHasi TerioeMKOCTb TBepOro Tena. AKYCTHUeCKWe M ONTUYeCKWe BeTBH KosiebaHWi
petetku. @oHoOHBI. Teopus DiiHILITelHA U Teopusi [lebasi Teryi0eMKOCTH TBepAoro Tesa. KoHiemniust
KBa3nU4acTuL].

Tema 10. CBoiicTBa BBIPOXKAEHHOI'0 U HEBBIPO)XK/€HHOr0 (hepMHU-rasa

®epmu-ras npu T=0K, yposens ®epmy, TeMrieparypa @epmMu. DyIeKTPOHHAs TEIJIOEMKOCTb MeTasl/IOB
npu I <<T,. . 3neKTPOHbI B YUCTOM IOJYTIPOBOAHHKE.

Tema 11. MarHeTrusm

MarHuTHble CBOMCTBAa 5/€KTPOHHOrO Trasa: MapaMmarHetusMm [laynu u pauamarHetusm JlaHzay.
Jlokanu3oBaHHble crvHbL. ®eppomarHeTusM U 'MonekysisipHoe" mnosne Beiicca. O6meHHOe
B3auMoyieiicTBre [NeiizeHbepra. [Jomensl. TemmnepaTypa Kropu.

Tema 12. HeupieanbHbIN KJIaCCHUECKHUH ra3

KonduryparionHass craTUCTMYecKass cymMma. leopema BHpHasa B CTaTUCTUYECKOM MeXaHUKe.
[MpubnvKeHHBIM  y4yeT TIApPHOTO B3aUMOJEMCTBUSI MOJIEKYy/Jl Ta3a. YpaBHEHHEe COCTOSTHUS
caboHen/ieaTbHOTO ra3a. BupuanbHoe pasokeHue.

4.3.1. IlepeueHb ceMMHAPCKHX, MPAKTHYECKHX 3aHATHI U J1a00paTOPHBIX padoT

Pazden 1, Tembt 1--3: (cm. http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/seminar t.pdf)

1) IlepBoe HauamO TepMOAWHAMUKH (IJis1 peasbHOTO Tporiecca), paboTa, TermioTa, MOJUTPOIIMYeCKre

nporjecce. T, P, ¥ | B pasmuHbIX Mogienisix arMocdepsl. (2u)

2) Bropoe Hauasio (4/1s1 BUPTyaabHOTO 00paTUMOTro TpoLiecca W/WiyM PaBHOBECHOTO COCTOSIHHSI) U €r0
CJieICTBUSI. DHTPOITHUS U ee BbIYKUC/IeHHe, K.I1.J1. TeIJIOBbIX MalliuH, MeTo sKo6uaHoB. (24)

3) HepaBnoBecHble mipouecchl, ['en-JIroc. Ix.-Tommn. TepmoauHamuueckue mnoTeHuuansl U, H.
Teopema HepHcra. (24)

4) Tlorenmmanel enbMronbiia U 'nb6ca. M3nyuenune. da3oBble mepexozibl. [I0BepXHOCTh paszena.
(24)

5) Aunsnektpuku. MarHetuku. Ctep>kHU. JIeHTbl. XMUUeCKUe peakluu, pacTBOPLIL. (2u)

Pazden 2, Tembt 4—12: (cm. http://www.pd.isu.ru/sost/teor phi/korenb/TDSPh/prakt sp.pdf)

6) PacripenesieHrst BepOSITHOCTeM. YcC/ioBHasi BeposSTHOCTb. Pacripepenenuss [lyaccona u Iaycca.
MowmeHTBbI pacripefiesieHrid. XapakTepuctudeckast PyHKIus. (24)

7) MukpokaHoHHUeckoe pacripefiesiende. @Da30Bblii 00BeM: KIaCCHMUeCKUW W/eanbHbIA Ta3u
ocuuiATop. CTaTUCTUYECKWH BeC HEPaBHOBECHOTO COCTOSIHUS CUCTeMbl CIOMHOB1/2, Kak
PaBHOBECHOTO BO BHEIIIHEM MarHUTHOM TIOJIe [/t aHCaMOJIst IBYXyPOBHEBOW CUCTEMBI. (24)

8) Kanonuueckoe pacripefienienue 'n66ca. Cratuctuueckass cymma. OcUuiasTopsl. JByXypoBHeBast
cucTeMa C BbIpOXKJeHreM. BeposiTHOCTb MAKPOCKOCOCTOSIHUSL M/leallbHOro ras3a ¢ Temrieparypou T.
(29)

9) CucTeMsl C IepeMeHHBIM YMC/IOM YacTHil. bosbiioe pacriipesenenve I'ub6ca. (2u)

10) Pacripesenenue MakcBeuia B d-mepud. CpejjHee YMC/IO CTOJKHOBEHWH, [jMHa Tpobera.
Knaccuueckast popmyna Puuapzcona. (24)

11) Pacnpegenenusi bonbiMana. CucTeMbl BO BHelllHeM Tiosie. (24)

12) Pacnipesenenus bonbrpvana. Teopemsl 0 paBHOpacIIpeie/leHny U Bupuase. (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) Pacrnipepnenenus bonbivana. Knaccuueckue ¥ KBaHTOBbIe MAarHWTHbIE MOMEHTbI B MarHUTHOM
nosie. dyHkimu JlawkeBeHa u bpummosHa. BocrnpurMuuBOCTH M TeryioeMKOCThb. Kiaccuueckuit
nipesen. OgHoMepHas Mogenb VM3uHra. (24)

14) TepmoauHamMuKa uzeanbHbix @epmu- u bo3e- ra3oB B d-mepuy, e(p) =ap'. bosze-koHaeHcanus,
TeryioeMKOCTb [ebasi, xumnoTeHuan @epmu-rasa B d=2. Ksanrosas ¢popmysa Puuapzicona. (2u)

15) Pacnpepenenusi @epmu 13 mpuHuuna [laynu v rumnoTtesbl MOJIEKY/SIPHOTO Xaoca. V3nydeHue
yepHoro Tena. ®opmya [11aHka B cpefe. (24)

16) PensiTUBUCTCKUIM BBIPOXK/EHHBbINA 3/IEKTPOHHBIM Ta3, paBHOBecHe HEWTPOHHON 3Be3fbl.
@dyKTyallid TepMOAVUHAMUYECKUX BEJIMUMH. OHTPOINUsA KakK GYHKIUS Uuces  3arioTHeHMUs..
CoOcTBeHHbIe TT0J/TyTIPOBO/IHUKU. (44)

17) WNonu3zauus Kak TepManu3aniusi. CTaTUCTUUECKHN BeC U SHTPOIMUSI HEPAaBHOBECHBIX KBAaHTOBBIX
rasoB c rpynnamu Gk>>1 (Mo4TH) BbIPOXKJEHHBIX COCTOSIHUM € 3Heprueid Ek 1 UX HepaBHOBECHbIE U
paBHOBECHbIE UKC/Ia 3aroaHeH sl Pa3HOCTh MarHUTHBIX BOCIIPUMMYUBOCTEH NpY (DUKCUPOBAHHBIX ¢
u N. 3aBUCHMOCTb XUMITIOTeHIIMana 4 OT MarHUTHOTO T0JIsl, O/THAasi HAMarHUUeHHOCTb U (QYHKIUS
JlaH)keBeHa MarHeTHKa B 60/bIIMaHOBCKOM NPUO/IKeHUU. (44).

4.3.2. IlepeueHnb TeM (BONPOCOB), BLIHOCUMbIX Ha CAMOCTOATE/IbHOE U3yUeHNe CTYyJeHTaMH B
paMKax camMocToaTebHOoN padoTsl (CPC)

Ne Pazzen Bup, 3afaHue
He[. CaMOCTOSITe/IbHOM
paboThI
BreayautopHoe
peliieHue 3a4a4

PEKOMEH,E[yeMaH KomnruecTBo yacoB

nTeparypa

OcHoBHas u
JIOTIOTHUTETbHAas

TepmoauHamuika
Tembr 1-3

Hom. 3ax. u

3apanue 1

http:/
www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 1.pdf

20

CraTuctuueckas
¢usmka
Temel 4--12

BreayautopHoe
pellieHue 3a/1a4

Hdowm. 3azg. u

3aganue 2

http:/
www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 2.pdf

OcHOBHag u
JIOTIOTHUTETbHAas

10

4.4. MeToauuecKue yKa3aHHUsl M0 OPraHU3aMi CaMOCTOATE/ILHOM PadoThI CTYAeHTOB

Pa3zoen 1, Tembl 1--3: CBOeBpeMeHHOe pellleHye JOMAalIHKX 3a/laH|i yKa3aHHbIX B I1aHax. Paszden 2,
Tembl 4—12: CBoeBpeMeHHOe pelleHre JOMAalllHMX 33/laHiM yKa3aHHbIX B IlaHax. CBoeBpeMeHHoe
BBITIO/IHEHNE U C/laya IBYX CeMeCTPOBBIX 3a/JaHuM.

4.5. IlpumepHas TeMaTHKa KypPCOBBIX padoT (IpoeKToB) (IpH Ha/THYHH)
Kypcoseie He rpefjyCMOTpeHBI.


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

V. YueOHO-MeToANYeCcKOe U HH(GOPMALIMOHHOE 00ecnedeHne JUCHMITIMHBI (MOAY/IA)

a) CIIMCOK JINTepaTypbl
OcHoBHas /iTeparypa

1. AHcenbMm, Amnjpeii ViBaHoBuu. OCHOBBI CTaTUCTUUECKOW GU3UKU W TepMOJUHAMUKU
[DnekTpoHHBIM pecypc] : yuebd. mocobue / A. V. AHcenbM. - Mockea : Jlanb, 1973, 2007. - 423, [3] c. :
wi. - (YuebHUKM /19 BY30B : crieluasbHas nureparypa) (Krmaccuueckasi yuebHasi nureparypa To
¢usuke) (JIlyumme knaccudeckue yueOnvkn). - Pexxum pocrynma: 3BC "W3parenscrBo "Jlanp". -
Heorpanuu. gocrym.

2. KotkuH, I'ned JIeornpoBuy. JIeKijuu 1o craTucTHueckoi gusuke. yued. mocobue / I'.J1.
KotkuH. - MockBa — WkeBck, : R&C Dynamics, 2006. 190 c. (20 3k3)

3. Kopenosut, Cepreii JvMvanyunnoBu4. KoHCIIeKT jiekiuii 1o cratucTrueckon ¢usuke [Tekcr] :
yueb. ocobue / C. D. Kopenbsut, C. U. CuHeroBckuii ; ®es. areHTCTBO M0 0Opa3oBaHUio; VIPKyT.
roc. yH-T. - IpkyTck : Y3g-Bo UT'Y, 2005. - 180 c. ; 28 cm. - bubmuorp.: c. 178-180. (100 3k3)

4. KopenOur, Cepreii JOvMaHyWwI10BHY. KOHCTIEKT JIeKI[MM 110 CTaTUCTUYECKON (¢u3mKe
[DnekrponHslii pecypc] : yue6. mocobue / C. 3. Kopenomur, C. . CUHeTOBCKMiA. — 2-e u3[. --
WpkyTckuii roc. yH-T, Hayd. 6-Ka. - DeKTpOH. TeKCcToBble AaH. - Vpkytck : UT'Y, 2015. Pexxum
mocryna: OU3 "bubsmorex". - Heorpanuu. gocrym. (2005 cd-rom)

5. Kopen6ut, Cepreii IvmanywioBu4. KoHCTIeKT JieKiuid 10 TepMoJguHamMHuKe : Yuel.
nocobue / C. 3. Kopenbmr ; VIpKyTckuii roc. yH-T. - IpkyTck : M3g-Bo UT'Y, 2007. - 67 c. ; 30 cm. -
bubmorp.: c. 66-67. (100 3K3)

6. Kopenosmnt, Cepreit dMMaHyw10BHY. KOHCTEKT /IeKIUH 110 TepMOAWHAMUKE [D7eKTPOHHBIN
pecypc] : yueb. mocobue / C. 3. Kopenbsut. - OBK. - UpkyTtck U3g-eo: UT'Y, 2007.-. 67 c- Pexxum
pocryna: 343 "bubmorex". - Heorpanuu. focryi.

7 . Kopen6ymnt, Cepreii MvanyuioBuY. J/IBeHaAiaTh 3a/iau 1Mo 3Koyioruueckon gusuke [Tekcr] :
3apaynvk / C. D. Kopenbur ; VipkyTckuii roc. yH-T, ®u3. dak. - Upkyrck : U3a-Bo UT'Y, 2013. - 56
C.; 24 cm. (50 3K3)

8. KopenOiur, Cepreii DMMaHyw10BHY. /[IBeHajlaTh 337lad 110 3KOJOTUYECKOW (r3mKe
[Dnektponnsiii pecypc]: 3amaunuk / C. 3. Kopenbaut. - OBK. - Upkytck : U3g-so UT'Y, 2013. -
Pexxum gocryna: U3 "bubmorex". - Heorpanuu. gocrym.

JlonoHUTe/IbHAA IUTEpaTypa
1. Pymep, FO.b. TepmoarHamMuKa,cTaTUCTHUeCKast (pr3MKa U KMHETHKa : Yueb.mocobue fsst
cry.¢us.cnew.By3oB / FO.b. Pymep, M.C. PoiBkuH. — 3-e u3z.,crep.. — HoBocubupck : U3za-Bo
HI'Y,Cub. yuuB. usg-o, 1977, 2001. (55 2k3)
2. Bazapos, W. II. 3agaun 1o TepMoJMHaMHKe U CTaTUCTHYeCKOW (usmke : yuel. rocobue
JJIsl CTyI. By30B, 00y4. 110 Hamp. U crell. "®u3uka" / U. I1. Ba3zapos, J. B. I'eBopksH, I1. H.
Hukomnaes. — 2-e usg.. — M. : Jlenang, 2014. (1 5k3)
3. BazapoB, M. II. TepmoauHamuka [Tekcr] : [Yueb.ana yH-ToB mo crelr."®usmka"] /
W.I1. Ba3zapos. - 4-e u3f.,nepepab.u for. - M. : Beici. mk., 1983, 1991. (7 3k3)
4. banecky, Papy. PaBHOBecHass 1 HepaBHOBeCHasl CTaTUCTUYeCKasi MexaHuka : B 2 T. / P.
Banecky ; Ilep. c anrn. mog peq. [. H. 3ybapesa. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
un.. — [lep. u3p.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 3k3)
5. 3ajauu Mo TepMoAuMHaAMMKe U cTaTUCcTAYeckKou (usuke : Ilep.c anrn. / Ilop pep.Il.
Jlangc6epra. — M. : Mup, 1974. — 640 c. (5 3K3)
6. Jlanpay, JI. /I. Teopetnueckas ¢usuka : yueb. mocobue aasi crTyg. ¢us. crer|. yH-TOB: B
10t. / J1.[4.J1anpay,E.M. Jlupmmi,. - 5-e usg.,crep. - M. : ®usmataut. T.5 : CratucTrueckas
¢usuka.U.1. - 5-e usg.,crep. -, 1976, 2001. - 616 c. (49 3k3)
7. KBacHukoB, WM. A. TepmosvHamuka M craTucTudeckas ¢usuka. T. 2: Teopus
paBHOBeCHbIX. cucteM: Yue6. mocobue / WM. A. KeachukoB. — M. : U3p-Bo MIY,
1991,2003,2010. — 793 c. : a-un. (18 3k3)



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. JleonTtoBuu, M. A. BBegenve B TepMmoavHaMuKy. Cratuctuueckas ¢usvka : yue0.
rocobue fy1s cty . ¢hu3. crerl. By30B / M. A. JleontoBuu. — M. : Hayka, 1983. (3 3k3)

8. Opummy, T.W. COOpHUK 3a7jau C peleHUsIMH 110 TePMOJWHAMHKe M CTaTHCTHUeCKOMN
¢usvke / T.W. Oputmy, JI.I'. @unurinora. — HoBocubupcek : HI'Y, 1993. — 93 c. (1 3k3)

9. ®dunaroBa, E. C. CO0pHUK 33/1a4 C pelieHusMH 110 TePMOJWHAMUKE W CTaTUCTUYEeCKOU
¢usvke : yueb. mocobue / E. C. ®dunarora, JI. I'. ®umunmosa ; HoBocub. roc. yH-T uUM.
JlennHckoro Komcomoria. — HoBocubupck : HI'Y, 1981. — 87 c. 86. (1 3k3)

10. CoopHHK 3aja4 10 TeopeThueckoi usuke [Tekcrt] : yueb. mocobue asisa ¢us. crei. By3os / JI.
I'. I'peuxo [u ap.]. - 2-e u3g., nepepab. u gor. - M. : Beicir. mik., 1984. (2 3k3)

11. Ba3apos, WU. Il. TepMmogrHaMUKa U CTaTUCTUUeCKas pu3mka : yueb. mocobue Jys CTyA,.
BY30B, 00yu. 110 Harp. u crer]. "®usuka" / U. I1. basapos, 3. B. I'eBopksH, 1. H. Hukosnaes. —
2-e u3a.. — M. : U3n-so MI'Y, 1986 (10 3k3)

0) mepuoguUeCcKue U3aHUA
- HeT.

B) CIMCOK aBTOPCKHX METOJUYECKHX Pa3paboTok
- Ne3,4,5,6,7,8 u3 cnimcka iMrepatypbl

r) 0a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI
OcCHOBHBIe MaTepyaJsIbl MO KypCy JOCTYIHbI Ha TIePCOHATLHOM CTPaHULIe

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

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

JIuteparypa mocTymHa Takke Ha http:/library.isu.ru/ - Hayunas 6ubmioreka UT'Y
O6pa3oBaresbHbIE PECYPCHI, JOCTYITHbIE T10 JIOTUHY U TIApOJII0, TIpeiocTaB/isieMbiM HayuHoit
oubmotekoit UT'Y:
https://isu.bibliotech.ru/ - 343 «bubmmoTex»;
http://e.lanbook.com - 3BC «/3aaTenscTBO «JIaHb»;

http://rucont.ru - 3bC «PyKoHT» - MeXX0TpacJieBasi Hay4yHasi 0MOIMoTeKa,

VI. Marepua/ibHO-TeXHHYeCKOe obecrieueHre JUCIHITAHBI

Aynutopusi MUHUMYM C ABYMsI AO0CKaMu U Mejl. Joctyn K pecypcam UT'Y u3 cetu MuTtepHet. Ha
JIEKLIUSIX MOT'YT HCIIO/Ib30BaThCs My/IbTUMEUIHbIE CPeJCTBA: MPOEKTOP, MePpeHOCHOW 3KpaH,
HOYTOYK.


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

VII. O6pa3oBare/ibHbIE TEXHO/IOTHH

Jleki[usi, TpakKTHUeCKWe 3aHSATHs, WHAWBUYya/bHasi paboTa MpU cjade AOMAIIHUX U CEMECTPOBBIX
3a/laHUM.

VIII. O1jeHouHbIe MaTepHabl /151 TeKyll[ero KOHTPOJIA U MPOMeXyTOUHOH aTTecTaliu
@DOH/| OLIeHOUHBIX Cpe/CTB IIpe/iCTaB/eH B [IPUI0’KEHNUH.

@dopMbI TEKYIIETO KOHTPOJISI: KOHTPOJIbHAst paboTa 1Mo TepMOAMHAMUKE; TIPUEM [IBYX CEMeCTPOBBIX
3aaHuii. PopMa MpOMeXXyTOYHOTO KOHTPOJISI — S3K3aMeH.

8.1. BapuaHTbI KOHTPO/IbHBIX BOIIPOCOB I10 TEPMOJUHAMUKe:

(1) HaifT MarHUTHY10 BOCTIPUMMYUBOCTD ){m(T) Mar’etvka ¢ M :;(m(T)H BO BHeIllHeM 1ojsie H |,
ec/iv ero TeryioeMkocts C, He 3aBUCUT OT HAMarHW4eHHOCTU M .

(2) Hatitu TerioeMKOCTH mpoLjecca ¢\P,T) =const .

(3) Haiitu TepMuueckoe ypaBHeHHEe COCTOSIHUS CPeJibl, /11 CKUMaeMoCTH K ;| U TepMHAYECKOT o
KoadduIMenTa fapiaeHus /5, Kotopoit: VK, =1/ a)(T), pPj, =BV).

8.2. 3ajaun u3 exeHeze/bHbIX [OMAallHUX 3a/laHUM, yKa3aHHbIX B IJlaHAX CEeMHHApOB, U [IBYX
CeMeCTPOBBIX 3aJjaHUM.

8.3. [IpuMepHBIM CIMCOK BONIPOCOB K 3K3aMeHy

Havana TepMoAMHaMUKH

Paborta u Teriota. I Havasmo TepMozMHaMHUKH. II Hayaso TePMOAWHAMHWKH /i1 KBa3UCTAaTHUECKUX
nipoijeccoB: ¢opmyiMpoBku TomcoHa, Kiaysuyca, Kaparteogopu. OHTporusi u“  abCOMOTHas
Temreparypa. Il Hauaso TepMOJUHAMUKY /11 HECTAaTUUeCKUX (HeoOpaTHUMbIX) mpoijeccoB. OCHOBHOE
ypaBHeHHe ¥ OCHOBHOe HepaBeHCTBO TepMoAuHaMUKU. 111 Haua/io TepMojuHaMuKK (3akoH HepHcTa).
TepMojuHaMnuecKue MOTEeHI[HA/IbI

OcHOBHBIE TepMOJUHaMUUecKue ToTeHIMaMbl: aauabatuueckuit U(S,V,N), cBobojgHasi 3sHeprus
F(T,V,N)=U-TS, sutaneruss H(S,P,N)=U+PV, norenuuan I'nboca ®(T,P,N)=F+PV, xumuueckuii
(T, P) u 6onbiuoii notenuan J(T,V,M)=F-®= -PV. YpaBHenue I'n66ca-rorema. OO1iye ycioBus
YCTOMYMBOCTH TEPMOJMHAMHUUYECKOTO paBHOBeCHs, TepMO/IMHaMUyeckue HepaBeHcTBa. [IpuHiun Jle-
[Tarenve-bpayHa. Y c/10BUs yCTOMUMBOCTH /151 OJHOPOAHBIX CUCTEM, 3aKOH [IeHCTBYIOLIUX Macc.
®da3oBble nepexo bl

YcnoBusi paBHOBecusi [ijisi reTeporeHHbIXx cucteM. [IpaBuio ¢a3 I'm66ca. da3oBbie mepexosbl B
OJJHOKOMITOHEHTHbIX CHCTeMax. YpaBHeHue KianelipoHa-Knay3suyca. YpaBHeHusi OpeH(ecTa-
Kee3zoma. TepMoauHamuKa [OU31€KTPUKOB W MarHeTMKOB. a30Bbld TMepexoj MeTaia U3
HOPMaJIbHOT'O B CBEPXIIPOBOJsILL{ee COCTOsSIHUE.

AHCamM0/1b B CTaTHCTHYECKOH MeXaHUKe

CratucTuueckuii aHcambsb, (a3oBoe TpPOCTpaHCTBO U (GYyHKUMs pacripefenenus. Kiaccrueckuii
aHcaM0sib, Teopema JInyBwins, ypaBHenue JIuyBusisi. KBaHTOBBIA aHCambib, CTaTUCTUUECKHUMA
orepaTtop, MaTpulia IJIOTHOCTH, ypaBHeHHe (oH Heilimana. OCHOBHOM MNOCTy/laT CTaTUCTUYECKOU
(busuKu.

Pacnpepenenus I'n66ca.

PaBHOBecHbIe cTaThcTHUecKue cuctembl. [IpuHiyn (TosMeHa) paBHBIX allPUOPHBIX BEPOSITHOCTEN [JIst
W30/IMPOBAaHHOM cucTeMbl. MUKpOKaHOHWUeCKoe pacripefienieHde ['n66ca. CTaTUCTUUYECKUM BeC U
SHTpOMUsS cucTeMbl. KBa3ukiaccrueckoe TpUO/IKeHUe [T MUKPOKaHOHUYECKOTO pacripe/le/IeHUsT 1
BBIUMCJ/IEHWE TepMOJWHAMUUYEeCKUX BeJWUMH. OHTPOIMS Kak Mepa Heollpe/ie/leHHOCTH COCTOSIHUS
cuctembl. KaHoHMueckoe pacripesenenue ['mb6ca [ 3aKpbITOW CHUCTEMBI B TepMOCTarTe.
KaHoHnyeckasi ctaTucTHYecKass cymMMa (MHTerpas) U ee CBsI3b CO CBOOOJHOUN SHepruedl CHUCTEMBI.
IaBneHue Kak "OTKIUK" CUCTEMbI Ha U3MeHeHUe 00beMa. OTKpBITasi CUCTeMa B TepMocCTaTe. bosibIioi
KaHOHHWYeCKUd aHcaM0sib. CTaTUCTUUECKWM OrepaTop [Jisi CUCTeM C TepeMeHHbIM UMC/IOM YaCTHII.
BbIunc/ieHre TepMOIMHAMUUECKUX BEJTUUMH C TIOMOIIBIO OOJIBIIIOr0 KaHOHUYECKOTO PaCIpe/ie/ieHHst
I'n66ca. Teopema HepHcra.



NpeanbHble cUCTEeMBbI MAaCCUBHBIX YaCTHI]

VpeanbHble cucTeMbl B 0O/bLIMAHOBCKOM TpuO/mKeHUH. KBasukiaccuueckoe mpubmkeHUe [jist
TIOCTYTIaTe/TbHBIX CTeMeHel CBOOO/bI. Y paBHEHUs COCTOSTHUS OO/TbIIMAaHOBCKOTO Ta3a. Pacripenenenue
MakcBenna-  bosbljMaHa  Kak ~ ofHOYacTHYHOe  pacrpefeneHve  ['nbbca. Teopema o
paBHOpacTipefie/ieHUd W CPefiHeld HSHeprud, TNPUXOASIIENcs Ha OfHY CTeleHb CBOOO/BI
O0/IbLIMAaHOBCKOM cHcTeMbl. BHyTpeHHMe cTereHH CBOOOJbl. XapaKTepucThueckas TemriepaTypa,
"3aMOpO)KeHHbIe" cTereHH CcBOOoAbl. Bkraj BpamjeHuii ¥ KomebOaHWII Ha TIpUMepe JBYXaTOMHOMN
MOJIeKyJibl. TemriepaTypHasi 3aBUCHMOCTb TeIVIOEMKOCTM ra3a MHOr0aTOMHbBIX MoOjeKys. CrerneHb
WoHU3aIuK ra3a, popmyna Caxa. VimeanbHble cructeMbl 6030HOB U pepMHuOHOB. [TpecTaBieHne urcesn
3anosHeHus1. Pacripefienienust bose-DiiHiuTelina u @epmu-/lupaka. Pacnpesenenvue MakcBesiia-
BonbiMaHa Kak mpefie/ibHbIM Cyyaldl KBaHTOBOM CTaTUCTHMKU. OKBUBA/JHEHTHOCTb PaBHOBECHBIX
aHcambsiei. @nykryarmud SHepruu. DPAyKTyaludu TIOJHOTO uucjaa dYacul. ba3oBas ¢dopmysa
BBIUMC/IEHUsI (P/TyKTal[lii OCHOBHBIX TEPMOJMHAMUUECKUX Be/IMurH. DyKTyaluu urce 3aroTHeH s B
tdepmu- u 6o03e- cucTeMax. YpaBHEHMs COCTOSIHUSI HZeaTbHOTO KBAaHTOBOTO Tra3a. I[lapamerp

%) \ 2 3/2 )
BBIDOXK/IEHHSI KBAHTOBOM CHCTEMBI o0 =(n/g,)(h”/27amkT )*'", KpuTepuii TPUMEHHMOCTH

00MBbIIMAHOBCKOTO TIpUOMKeHHsA. [TonpaBKKM K /IaB/IeHHIO OOJIBIMAaHOBCKOTO ra3a, 00ycC/IOBIeHHbIE
KBAHTOBOW CTaTUCTUKOW. BbIpoxkaeHHbI 003e-ra3. KouzpeHcarms bo3se-DiHinTeliHa. DHeprus,
TEeTJIOEMKOCTb, [JaBlieHHe BBIPOXKAEeHHOro 0o3e-Ta3a HiKe KPUTHUECKOW TeMrepaTypbl. [loBeneHue
XUMHUYECKOT0 TIOTeHI1ana BOIM3U KPUTHUECKOH TeMIIepaTyphbl

N31ydyeHune abCOTIOTHO YEPHOTO TeJia

3akoH [lnaHKa [jif CrEKTpanbHOW TUIOTHOCTH HW3/y4eHHss abCO/FOTHO UepHOTO Tesa. Y paBHEHUS
COCTOSIHUS (POTOHHOTO Ta3a. [IBa Kjnaccuueckux mnpezena 3akoHa [lnaHka.

Teopus Tenj10eMKOCTH TBep/0ro Teja

PelieTouHast TeTJI0EMKOCTh TBEPZOTO Tesla. AKyCTHUeCKHe U ONITUUeCcKre BeTBU KosieOaHU peleTKH.
®ononbl. Teopus DiiHIuTeliHa U Teopus [lebasi TEMJI0EMKOCTUA TBEPAOTO Teia.

CBoiicTBa BBIPOXX/JeHHOT0 (hepMH-Ta3a

®epmu-raz npu T=0 K, ypoBenr ®epmu, Temriepatypa Pepmu. [laBreHue BbIPOXKJEHHOTO (pepMu-
rasa. DJIeKTPOHHasl TEIJIOeMKOCTb MeTayioB ipu 1 <<T. .

MarxeTHnsm

MarHuTHbple CBOWCTBA 3JIEKTPDOHHOIO rasa: MapamarHetusMm Ilaynm u  guamarHetusm JlaHpay.
Jlokanu3oBaHHble CrnMHBL. @PeppomarHeTu3sM U "MosieKynspHoe" 1iosie  Beiica. O6meHHOe
B3aumoielictBue ['elizeHbepra. JJomMeHbI.

Ca0oHen/jea/IbHbIM K/JIaCCHYECKHH ra3

Yuer B3aMMO/IMCTBUSI MOMeKysn. Bupuan. YpaBHeHue COCTOSIHHSI CrnabOHenzieanbHOTO —rasa.
BupuansHoe pasnoxeHue.

8.4. Tlpumep 3K3ameHayuoOHHO20 busema:

1. II Hauano TepMOAWHAMMKM [jisi HecTaTUuecKux (HeoOpaTHMMbIX) TipolieccoB. Bpemsi penakcarjum.
OcHOBHOe ypaBHeHHe U OCHOBHOE HepaBeHCTBO TePMOJUHAMUKHU.

2. ®epmu--ras nipu T=0 K, sHeprus ®epmu, temneparypa @epmu. BHyTpeHHss1 SHeprus U [jaBjieHye
abCoFOTHO BBIPOXK/IEHHOTO (hepMH--Ta3a.

3. [l 1M3BeCTHOTO TePMHUECKOrO ypaBHEHUs! COCTOSIHMSI M/lea/lbHOTO BBIPOXKJEHHOro 6o3e - rasa
(T<TB) HaliTy ero HTPONMIO S U TeTIoeMKOCTh Cv, Kak (GpyHKUMu Temneparypsl T 1 oobema V.



Pa3zpaboTunkm:

N npodeccop kadepbl TEOPETUYECKON PUNKH C.3. Kopenbmur

[TporpaMMa cocTtaBjieHa B COOTBeTCTBUM C TpeboBaHusiMu @I'OC BO 1o Harpap/ieHHIO MMOATOTOBKH
11.03.04 D1eKTpOHMKA Y HAHO3JIEKTPOHUKA.

ITporpamMmMa pacCMOTpeHa Ha 3ace/jaH|U Kade/ipbl TEOPETUYECKON HU3UKK

«03» mapra 2022 T.

ITpotokon Ne6 U.o. 3aB. Kadeapoii -/ C.B. JloBLoB

/L//

Hacrosmas mnporpaMMa He MOXXeT OBITH BOCHpPOHM3BeleHA HHM B Kakod ¢opme 0e3

NMpeJABapUTE/ILHOr0 MMCHMEHHOT0 pa3peleHus: KadeApbl-pa3padoTynKa NporpamMmai.
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