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I. Heau u 3a1a4m I CUMILTAHBI (MOAYJIA)

Lenbto aucuuruinHebl « TepMoauHaMUKa U CTaTUCTUYecKass (U3MKa» SBISETCS YCBOEHHE OCHOBHBIX
U U METOJOB PaBHOBECHOM TEPMOJMHAMUKH U TEOPUHM PAaBHOBECHBIX KBAHTOBBIX M KJIACCHUYECKUX
cTaTHCTUYeCKuX aHcambnedl ['mO0ca u mpuoOpeTeHHe HaBBIKOB WX MPUMEHEHUS K KOHKPETHBIM
¢u3MUecKUM CcCUCTeMaM IPH HU3KUX M BBICOKMX TEMIIEpaTypaX, a TaKKe YCBOEGHHE OCHOBHBIX
¢u3nyecKux TMpeACTaBICHUH U MaTeMaTUYeCKUX HJeH, JIeXKalluX B OCHOBE OTUX METOJIOB;
npuoOpeTeHNe HABBIKOB WX TNMPHUMEHEHHs K OMHCAHUIO KOHKPETHBIX (PU3MUYECKUX MPOIECCOB M K
BBIUHCJICHHUIO 3KCIIEPUMEHTAIbHO HAOII0JaeMbIX XapaKTEpUCTHK PABHOBECHBIX CUCTEM.

JlaHHBII Kypc IpU3BaH peuiaTh CIEAYIOUIUE 3a1auu:

-- pa3BUTHE TPEACTaBICHUN O Tpex BakHeHmmX aHcamOmax [mb06ca: MUKPOKaHOHWYECKOM,
KaHOHUYECKOM M OOJBIIOM KAaHOHMYECKOM, 00 SKBHMBAJCHTHOCTH pa3IMYHBIX PaBHOBECHBIX
aHcamOJiel, O CBSI3M MEXIy OHHTPONHMEH M BEPOATHOCTHIO U O TEPMOJMHAMHUYECKOH TEOopuu
baykTyarnmii;

-- OBJAJIeHWE MpPHEMaMU TMPEAENbHOr0 Iepexoja OT KBAHTOBBIX CTATUCTUYECKHX aHcaMOyield K
KJaccuyeckomy (OOJBIIMAHOBCKOE MPUOJIMKEHUE) U CBSI3aHHBIX C HUMH Pa3JIM4Mi B cllocobax yudera
KBaHTOBOMEXaHUYECKOU TOKIECTBEHHOCTH YaCTHII;

--- (hopMupoBaHHE yMEHUH M HaABBIKOB CAMOCTOSTEIBHOIO pacueTa paBHOBECHBIX IPOIECCOB H
XapaKTePUCTHK PAaBHOBECHBIX CHCTEM.

I1. MecTto aucuuniaunsl (Moay.as) B cTpykrype OIIOII

TepMoanHaMuKa U cTaTUCcTUYecKas PU3UKa SBISETCS 00s13aTEIbHOM sl U3YUYEHHs TUCIUIUIMHON 110
nanHoMmy npodwmmo. Ilpm wu3yuenun kypca «TepmoauHamMuka W CTaTUCTHUYECKas (U3HKa»
UCTIONB3YIOTCS 3HAHUS, NPUOOpPETEHHBbIE MPH HU3YyYEeHHUM BceX 0e3 HCKIIOYeHHS NpeAbLIyIInX
MaTeMaTHYeCKUX U PU3NYECKUX KypcoB: «MareMaTHUeCcKHi aHalIn3», « AHAIUTUYECKasi TEOMETPHS U
auHelHas anrebpay, «JuddepeHunanbHple W MHTErpalbHble  ypaBHeHUs», «TeopeTnueckas
MEXaHUKay, «IEKTpOoANHaAMKKa», «KBaHTOBas MEXaHUKay.

I11. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS JMCHUIIIMHBI (MOLYJIS)

Hepeqeﬂb IVIAHUPYEMBIX Ppe3yJibTaTOB Oﬁy‘IEHI/Iﬂ nmo AUCHUIIJIMHE, COOTHECEHHBbIX C
HHAUKATOPAMHU JOCTUKCHUS KOMIIeTeHII it

Komnerenuus OIIK-1: CnnocobeH HCIT0ab30BaTh MOJ0KEHUS, 3aKOHBI 1 METOIbI €ECTECTBEHHBIX
HayK 1 MaT€MaTUKU JJIs PEIICHUS 3a]]a4 MH)KEHEPHOU JIeSITeIbHOCTH

OIIK 1.1 IIpumensietr 6a30Bble 3HaHUS B 00J1aCTH (PU3HUKHU JJISl PEIICHUS] HAYYHO-
UCCIIEI0BATENIbCKUX 3a7a4

OIIK 1.2 [Tpumensier 6a3oBbIe 3HAHUS B 00JaCTH (DU3UKHU IS PEIICHUS PUKIATHBIX 33124
poeCCUOHATILHOM 1€ TeIbHOCTH

OIIK 1.3 [IpencrariseT ciymaTesnsiM B JOCTYITHOM JiJIsl BOCHIPUATHS (hOopMe 3HAHUS B
obnact (pU3MKH, B TOM YKCIIE TIPU BBIIOJHEHUH 33/1a4 B c(hepe Me1arorndeckon
JeSITeIbHOCTH

IV. Coaepxxanue M CTPYKTYpa TUCHUILINHBI (MOLYJIs1)

O0beM IUCIUILIMHEL COCTABIAET 4 3aUeTHRIX ¢IUHUIIE, 144 yacoB, B TOM 4nciie 97 4acoB KOHTAKTHOM
paboTHI.

3aHATHUSL TIPOBOJATCS TOJIBKO B OYHOM (hopMe OOydeHHsI C PUMEHEHHEM JUCTAHIIMOHHOTO KOHTPOJIS
camocTosTeNbHOM paboThl cTyaeHToB yepe3 DUOC dakynpTera. DNEKTPOHHOW M JAUCTAHIIMOHHOM
¢dbopM oOyueHus: He MpeayCMaTpPUBAETCS.

Ha nmpaktuueckyro noarotroBky oTBoauTcs 36 u.

dopmMa NpOMEKYTOUHON aTTECTALNN: IK3aMEH.



4.1. Conep:xaHue JMCHHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHeM BHI0B Y4eOHbIX
3aHATHH U OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaC0oB

Ne |Pasme| C| Bc 4! Bunbt yueGHOI paboThl, Dopmbl
n/n bi§ e | er | HUX BKJIFOUasl CAMOCTOSATENILHYIO paboTy 00y4aroImuxcs , TEKYIIEro
quch | M 0 | IpaKkT MIPAKTUYECKYI0 NIOATOTOBKY U TPYAOEMKOCTh KOHTPOJIS
WU | € | 4Ya |HW4ecK (B Hacax) YCIIeBaEMOCTH;
HBI/TE| C | €O ast dopma
KonrakTHas pabora mpenogaBaTess ¢ Camocrosren
MBI | T B | IIOArO HPOMEXKYTOYHO
o0ydJaromumucs pHas <
p TOBKa i aTTecTauuu
pabota
o0yua Jlexuun Cemunapckue | Koncynbranun (no
OLIH /TIpaKTHYECKHe cemecmpam)
xcd /mabopatopHbIe
3aHATHSA
1 1-12 |6 (144 |36 36 36 1 30 IIpakTuueckoe
3aaHue;
9K3aMEHAIINOH
HBIE 3a/1a4H
HUroro: 144 |36 36 36 1 30

4.2. Il;1an BHeaAyIUTOPHOI CaMOCTOSITeIbHON PadoThl 00y4aOLIUXCS M0 JUCHHUIINHE

Cemectp Hazpanue CamocrosTenpHas paboTa 00yJaromuxcs Omnenodnoe Y4ebHO-
a3zena, TeMbl CpEenCTBO METOMUYECKOE
pasiena, Bun Cpoxu TpynoemxcTb pea A
obecricucHHe
CaMOCTOSITENbH | BBINOJHEHUS (gac.)
o CaMOCTOSITENIbH
oli paboTBI °
0if paboTHI
6 Tema 1-12 3agaHue B IMocne 30 Jdemonctpanus | Microunuku u3
PO EHHBIX TOTOBBIX OCHOBHOH 1
BHUJE 3a1a41 N N
TeM peleHun JIONOJTHUTENBHOM

JIUTEPATyphI 11O
TEME MPaKTUUECKUX
3aHATHI;
O0pazoBarenbHbIE
pecypcsl, 10-
CTYITHBIE T10 JIOTHHY
1 [Iapoltio,
[PE0CTABISICMBIM
Hayunoit
oudsrorexoit UT'Y.

4.3. Coaep:xanue yueOHOro MmaTepuasa
Coaep:xaHue pa3/iesioB M TeM JUCHUNITHHbI

Pazoden 1, Tepmoounamuxa

Tema 1. Havana TrepMoauHaAMUKH

Pabora u temnmora. | Hagaso TepmoauHamuku. Il Hadamo TEPMOTUHAMHUKH ISl KBa3UCTATHUECKUX
nporeccoB: ¢opmynupoBkun Tomcona, Kmaysuyca, Kapateomopu. ODHTpomuss U aOCOIIOTHas
temmeparypa. Il Hauano TepMOAMHAMUKH TSI HECTATHUSCKUX (HeoOpaTHMBIX) TporieccoB. OCHOBHOE
ypaBHEHHE U OCHOBHOE HEpPaBeHCTBO TepMoanHaMukH. I11 Hauano TepmoanHamuku (3akoH HepHcTa).
Tema 2. TepMoanHaMUYecKHe MOTEHINAIBI

OcHOBHBIE TEPMOAMHAMUYECKHE TOTEHINAIBI: anuadbaruueckuit U(S, V,N), cBoO0Has SHEPTUS
F(T,V,N)=U--TS, sutansniust H(S,P,N)=U+PV, norenuman ['n66ca @(T,P,N)=F+PV, xumu4deckuii
L(T, P) v 6onwmoit notenuman J(7T,V, y) =F--@= --PV. YpaBuenune [ u66ca-/{rorema. O6mme ycioBus
YCTOWYMBOCTH TEPMOJIMHAMUYECKOTO PABHOBECHS, TepMOIUHAMUYecKre HepaBeHcTBa. [IpunHmmm Jle-
[lTarense-bpayHna. YciioBus yCTOMIMBOCTH 711 OTHOPOIHBIX cucTeM. [IpaBumo ¢a3 ['mb0ca. 3akoH
JIEUCTBYIOLIUX MacCC.




Tema 3. ®a3oBble nepexoabl

VYcnoBusi paBHOBecUs Ul TeTeporeHHbIX cucteM. [IpaBuno ¢a3z ['mb0ca. Pa3zoBble mepexoisl B
OJTHOKOMIIOHEHTHBIX cHucTeMax. YpaBHeHue Kianeiipona-Knaysuyca. VYpaBHenus OpeHdecra-
Keezoma. TepmonnHaMuka JUAJIEKTPUKOB M MarHeTUKOB. Da3oBBIM MEpexoa MeTauia U3
HOPMAaJIbHOTO B CBEPXITPOBOJSAIIEE COCTOSTHUE.

Pazden 2, Cmamucmuueckan gpusuxa.

Tema 4. AHCaMO0JIb B CTATHCTHYECKOI MeXaHUKe

Knaccuuecknit cratuctudeckuid ancamOIb: (ha30BO€ TPOCTPAHCTBO W (PYHKIUS pacCIpeieIICHHS.
KJIaCCHYEeCKOro aHcambis, Tteopema JluyBwis, ypaBHeHue JlnyBwis. OCHOBHOM mocTynaT
KJIACCMYECKOM cTaTucTuueckoi ¢u3uku B KapTuHe ['amunbToHa u JluyBuns. HeoOpatumocts u
Bo3BpaTHasi TeopeMa Ilyankape — Llepmeno. KBaHTOBBI aHcamOib: CTaTUCTUYECKUH OIEpaTop
(MaTpuila IOTHOCTH), ypaBHeHHe (poH Helimana. OCHOBHOI MOCTynaT KBAaHTOBOM CTaTHCTHYECKOU
bu3uKu.

Tema 5. Pacnpenenenusi 'm60ca

@YHKIMM pacpeesIeHUs] PABHOBECHBIX CTATUCTUYECKUX CUCTEM.

MuxkpokaHoHu4ecKoe pacnpeaesenue 'mooca

[Tpuniun (TonMeHa) paBHBIX alpHOPHBIX BEPOSITHOCTEH Ui KBAHTOBOM M30JIMPOBAHHOW CHCTEMBI.
Cratuctuueckuii Bec W HHTponusl cucTembl. KBasukiaccuueckoe MNpHUOIMKEHWE W BBIYHCICHUE
TEPMOJMHAMMYECKHUX BEJIMYMH. BeposATHOCTh M »HTponus (Kak Mepa HEOIPEAEICHHOCTH COCTOSHUS
cucTtembl). Beruncienue TepMoIMHaAMUYECKUX BEJTHUHH.

Kanonunueckoe pacnpenesenne I'md0ca nist 3aKkpbIToil cucteMbl B Tepmocrare KaHoHnueckas
CTaTUCTHUYECKass CymMMma (MHTErpajl) U €€ CBA3b CO CBOOOIHOW JHEpruerd CHUCTeMbl. BbrumcieHnue
TEPMOJMHAMMYECKUX BeIMYMH. JlaBneHne Kkak "OTKJIMK" CHCTEMBbl Ha M3MEHEHHe o0beMa.
KBa3zuknaccuueckoe npuodInxKeHue.

Boabmoi kaHOHMYecKHii aHCaMOJIb /ISl OTKPBITOM CHCTEMBI B TEpMOCTaTe

CratucTuueckuii  omeparop s CHUCTEM C TIEPEeMEHHBIM YHCIOM dYacTull. Bsrumncienue
TEPMOJIMHAMMYECKUX BEJIMYUH C TOMOIIbI0 OOJBIIOr0 KaHOHMYECKOro pacrpenenenus ['ndoca.
Teopema HepHcra.

Tema 6. UneaibHbIE€ CHCTEMbBI MACCHBHBIX YaCTHIY

WneanbHble cucTeMbl B OOJBIIMAaHOBCKOM mpuOimxeHuu. Kpasukiaccuueckoe NpUOIMKEHHE IS
MOCTYTIATENIbHBIX CTENEHEeH CBOOObI. Y paBHEHHs COCTOSHUS OOJIBIIMAHOBCKOTO ra3a. Pacnpenenenue
Makxkcemna—DbonbpiMana kak oJHOYacTHUHOE pacnpezenenue ['u6oca. Teopema o cpenHeit sHepruu,
OPUXOSIIEICS Ha CTeNeHb CBOOOABI OOJBIIMAHOBCKOW CHCTEMbl. BHYTpeHHHE cTeneHH CBOOOIBI.
XapakTepucTuyeckasi TeMIeparypa, «3aMOpPOKEHHbIe» cTeneHu cBoOoabl. Bkian Bpamenuit u
KoJIeOaHUI Ha MpHMepe IBYXaTOMHOU MoJeKyJbl. TeMrepaTypHast 3aBUCUMOCTb TEIJIOEMKOCTH ras3a
MHOT0aTOMHBIX MoJiekys. CTeneHb HOHM3aIMK Ta3a, popmyna Caxa. MaeanbHble cicTeMbl 0030HOB U
dbepmuonoB. IlpencraBnenue umcen 3amonHeHus. Pacnpenenenus boze-Ditnmteitna u depmu-
Hupaka. Pacnpenenenne MakcBesuia-bonpliMana kak npenenbHbINA Cioydald KBAaHTOBOM CTaTHCTHKH.
VYpaBHEHMSI COCTOSHUS HACAIBHOIO KBAHTOBOIO Trasza. [lapameTp BBIpOXKIEHUS KBAaHTOBOW CHUCTEMBI

8 =(n/g,)(h*/2zmkT )*? | kputepuii NPUMEHUMOCTH GONBIMAHOBCKOTO MPUOMIKeHHs. [lonpaBKu

K JIaBJICHUIO OOJIBIIMAHOBCKOTO Ta3a, 00ycIOBICHHbIE KBAHTOBOI CTaTUCTUKON. BhIpokaeHHbIiH 003e-
ra3. Koranencanus boze-DitHmreitHa. XUMUYECKUA MTOTEHIIUAT U TETFIOEMKOCTh BBIPOKIEHHOTO 003¢e-
ra3a BOJIM3M KPUTHYECKON TOUKH.

Tema 7. ®ayKkTyanuu TepMOANHAMHYECKUX BeJIMYHH

OKBHUBAJICHTHOCTh PaBHOBECHBIX aHcaMOuiel. DIyKTyaluu TepMOAMHAMUYECKUX BEJIMYUH: SHEPTHH U
ycina yactull. dnykTyauuu uducen 3amnoiHeHus B depmu- u 603e-cuctemax. TepmoanHamuueckas
Teopust PpIyKTyanuu.

Tema 8. U3ziaydeHue adCOTIOTHO YEPHOIO TeJIa

3akoH Ilmanka Ans CHEKTpalibHOW IUIOTHOCTH H3My4YeHHMsS a0CONIOTHO YEPHOro Tena. YpaBHEHHS
cocTosiHus GOTOHHOTO ra3a. J[Ba kiaccuueckux npenena 3akona [lnanka.

Tema 9. Teopusi TeNJI0eMKOCTH TBEPAOI0 TeJia



PemeroyHast TEmIOEMKOCTb TBEpAOro Tena. AKyCTHYECKHE M ONTHYECKHE BETBH KoJeOaHMH
pemetku. @ononsl. Teopus DitHmTeitHa U Teopus Jlebas TeruioeMkocTr TBepaoro Tena. KoHmemmwst
KBa3M4YaCTHLL.

Tema 10. CBoiicTBa BbIPOKIEHHOI0 U HEBBIPOKIEHHOI0 (pepmMu-raza

®epmu-ras npu T=0K, ypoenr @epmu, Temneparypa @epMu. JNEKTpOHHAs TEMIIOEMKOCTh METAJIJIOB
npu I << T, . DIeKTPOHBI B YUCTOM MOTYIIPOBOIHUKE.

Tema 11. MarneTuzm

MaruuTtHele CBOMCTBAa 3JIEKTPOHHOIO rasa: napamarsetus™m llaynum w nuamarmetusMm Jlanpay.
JlokanuzoBanHble cnuHbl. ®eppomarHeTusMm u "'MonekyispHoe" mone Beiicca. Ob6menHoe
B3aumozeiictue ['eitzendepra. Jlomensl. Temnepatypa Kropu.

Tema 12. HeneabHbli K1accu4ecKHii ra3

Kondurypanmonsnas cratuctudyeckas cymma. Teopema BHpUaJa B CTaTUCTUYECKOH MEXaHUKE.
[TpuOaM>KeHHBIM  y4eT [apHOrO B3aWMOJAEWCTBHUS MOJIEKYJ Tra3a. YpaBHEHHE COCTOSIHHS
ciaboHen1ealbHOrO ra3a. BupuanbHoe pasioxeHue.

4.3.1. IlepeyeHb CEeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHH M 1a00paTOpPHBIX padoT

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

1) HepBoe Ha4aJl0 TCpMOJUHAMUKHA (I[J'I}I PCATIBHOTIO HpOHCCC&), pa60Ta, TCIJIOTA, MOJIUTPOIMUYCCKHUC

nporeccst. T, P, P, B pasnuuubix Mogensx armochepsl. (24)

2) Bropoe Hadano (a1 BUPTYaIbHOTO0 OOPAaTUMOTO MPOLECCa H/UIM PABHOBECHOTO COCTOSIHUS) U €T0
CJIEICTBUS. DHTPOIHS M €€ BBIYUCIICHUE, K.I1./I. TEIJIOBBIX MaIluH, MeTo1 SKoOnaHoB. (24)

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

4) Torennuanel ['enbmroneiia u I'n66ca. Uznyuenue. dazoBeie nepexossl. [loBepxHOCTH pazfiena.
(29)

5) Ausnextpuxu. Maraetuku. CrepxHu. JIEeHTbI. XUMHUYECKHE peaKIIMU, 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.
MomeHTHI pacripeielieHnid. XapakTepucTuyeckast QyHKIus. (249)

7) MuxkpokaHonudeckoe pacnpenenenue. @Da3oBblii 00BEM: KIACCHUECKHN WICAIBHBIN Tra3u
ocruuiATop. CTaTUCTHYECKUH BEC HEPABHOBECHOTO COCTOSHHMSI CHCTEMBI CIUHOB1/2, Kak
PaBHOBECHOT'O BO BHEIIIHEM MAarHUTHOM IOJI€ JUIs aHCaMOJIs IByXYPOBHEBOM CUCTEMBI. (24)

8) Kanonuueckoe pacnpenenenue ['n66ca. Craructudeckas cymma. Ocrmuisatopsl. J[ByXypoBHEBas
CUCTEMA C BBIPOXACHHEM. BeposTHOCTE MAKPOCKOCOCTOSIHUSI MIEAJIBHOTO rasza ¢ Ttemmneparypoil T.
(29)

9) Cucrembl ¢ IepeMeHHBIM YUCIIOM YacTull. bombiioe pacnpenenenne ['m66ca. (24)

10) Pacnpenenenne MakcBemia B d-mepun. CpemHee YHCIO CTOJKHOBEHWH, UIMHA TIpoodera.
Knaccunueckas popmyna Puuapacona. (24)

11) Pactipenenenust bonbimana. CucteMbl BO BHEITHEM 1oJI€e. (24)

12) Pacnipenenenus bonpuiMana. TeopeMbl 0 paBHOpacnpeaeIeHU U BUpuaie. (24)

13) Pacnpenenenust bonpnmana. Knaccuueckrie W KBaHTOBBIE MAarHWTHBIE MOMEHTHI B MarHUTHOM
nose. Oyukiuun JlawxeseHa u bpumosna. BocnpummuunBocTs u TemnoeMkocTs. Kitaccmueckuit
npenen. OgnomepHas monenb M3unra. (24)

14) Tepmonmnamuka uaeanbHeix @epmu- U bose- razoB B d-mepum, 8(p):ap’. boze-xonnencamms,
TerutoeMKocTh Jlebast, xummoTtennuan @epmu-rasa B d=2. KBantosas ¢popmyna Puuapacona. (2u)

15) Pacmpenenenust @epmu u3 npuHinuna Ilaynu u rumotessl MoJeKylspHOro xaoca. MzmyueHue
yepHoro tena. @opmyna [lnanka B cpene. (24)

16) PensTUBHCTCKHI BBIPOKICHHBIA SJEKTPOHHBIA Tra3, paBHOBECHE HEWUTPOHHON 3BE3JBI.
@nykTyallud TEpMOJUHAMHYECKMX BEJIMYMH. OHTpONMUS Kak (QYyHKIMS 4YHCENl 3aloJIHEHUS.
CoOcTBeHHbIE MOTYIPOBOAHUKH. (44)


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

17) Nonunzanus kak repmannzannsd. CTaTUCTUUECKUN BEC U SHTPOIHS HEPABHOBECHBIX KBAaHTOBBIX
ra3oB ¢ rpynnamu Gk>>1 (mo4tH) BIPOKIEHHBIX COCTOSIHUM ¢ 3Hepruei £k u uX HepaBHOBECHBIC U
pPaBHOBECHBIE YHUCIIA 3aTOTHEHUS. Pa3HOCTh MarHUTHBIX BOCTIPUMMYHMBOCTEH MpH (PUKCUPOBAHHBIX H

1 N. 3aBUCUMOCTh XUMIIOTEHIIMAIA # OT MarHUTHOTO TIOJISI, TIOJIHAsE HAMArHUYEHHOCTh ¥ (QyHKIIUS
JlamxeBeHa MarHeTHKa B OOJLIIMAHOBCKOM MPUOIMKEHHUH. (44).

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHUMbIX HA CAMOCTOSITEIbHOE U3y4YeHHEe CTYJeHTAMH B PaMKax
camocrosiTeJbHoi padorsl (CPC)

No

HCO.

Pasnen

Bun
CaMOCTOSITEIbHOM
paloThI

3amanne

Pexomentyemas
TuTepaTypa

KonmuectBo gacoB

TepmonuHaMuka

Temer 1-3

BneaynutopHoe
peleHue 3a1a4

Jowm. 3am. u

3aganue 1

http:/
www.pd.isu.ru/

sost/teor_phi/
korenb/TDSPh/

job 1.pdf

OcHoBHasI U
JIOTIOJIHUTEIIbHAS

15

Cratuctrueckast
¢usnka

Temsl 4--12

BneaynutopHoe
peleHue 3a1a4

Jowm. 3am. u

3amanue 2

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

sost/teor_phi/
korenb/TDSPh/

job 2.pdf

OcHoBHas
JIOTIOJIHUTEIIbHAS

15

4.4. MeToanuecKkue yKa3aHus 10 OPraHU3aIlUM CAMOCTOSATEIbHOM PadoThI CTY1€HTOB

Paszoen 1, Temwvr 1--3: CBOEBpeMEHHOE pElLICHUE TOMAIIHUX 3a/IaHuil YKa3aHHBIX B MaHax. Pazoen 2,
Tembr 4—12: CBOEBpEMEHHOE PEILLIEHUE IOMAILIHUX 3a/1aHUi YKa3aHHBIX B Iu1aHaXx. CBOEBpeMEHHOE
BBITMIOJTHEHHE U CAa4a JBYX CEMECTPOBBIX 3a/IaHUH.

4.5. IlpumepHasi TEeMAaTHKA KyPCOBBIX pa0doT (IIPOEKTOB) (IPU HAJIUYNH)
KypcoBbie HE peyCMOTpPEHBI.



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-MeTOAMYecKOe U MH(OPMAIIHOHHOE Oo0ecniedeHne TUCHMIINHBI (MOIYJIs1)

a) OcHoBHas1 UTEpaTypa

1. AHceabM, AHnapeii HBanoBu4. OCHOBBI CTaTUCTHUECKOM (U3MKM M TEpPMOJWHAMHKH
[DnexTponHbIi pecypc] : yueb. mocodbue / A. V. Aacenbm. - Mockaa : Jlanb, 1973, 2007. - 423, [3] c. :
wi. - (YueOHUKH A1 BY30B : crenuanbHas nureparypa) (Knaccuueckas ydeOHas jutepaTypa Mo
¢uzuke) (Jlyumue knaccudyeckue yueOHHkH). - Pesxkum pocryna: IBC "U3parenncrBo "Jlanb". -
Heorpanuu. gocrym.

2. Korkun, I'i1e6 JleonugoBu4. Jleknuu no cratuctuyeckoi ¢pusuke. yued. mocoodue / I'.JL.
Kotkun. - MockBa — MxeBck, : R&C Dynamics, 2006. 190 c. (20 3k3)

3. Kopenoduut, Cepreii ImvanyuaoBuy. Koncnekt neknuii mo craructuueckon pusuke [TekcT] :
yueb. nocodue / C. O. Kopenodaut, C. 1. Cunerosckuit ; @ea. areHTCTBO 1Mo 006pa3zoBaHuio; VpKyT.
roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2005. - 180 c. ; 28 cMm. - bubauorp.: c¢. 178-180. (100 3k3)

4. Kopen6int, Cepreii JvvanywioBu4. KoOHCIIEKT NeKIUNA MO CTaTUCTUYECKOW (QU3UKe
[DnexTponnsbIii pecypc] : yued. mocodue / C. O. Kopenbuaur, C. . CuHeroBckuif. — 2-¢ u31d. --
WpkyTckuii roc. yH-T, Hayu. 6-ka. - DnekTpoH. TekcTtoBble aaH. - Upkytck : UT'Y, 2015. Pexum
pocryna: 343 "bubauorex". - Heorpanuy. gocrymn. (2005 cd-rom)

5. Kopenb.unt, Cepreii IvvanymioBu4. KoHCIIeKT neknuii 1o TepMoaWHaMuKe : Y4ueO.
noco6ue / C. 3. Kopenbuut ; UpkyTckuit roc. yH-T. - UpkyTck : U3n-Bo UI'Y, 2007. - 67 c. ; 30 cm. -
bubmwmorp.: c. 66-67. (100 2x3)

6. Kopenosut, Cepreii IMmmanyuwinoBud. KOHCIEKT JEKIMA 1O TEPMOAMHAMUKE [ DIEKTPOHHBIHA
pecypc] : yueb. mocodue / C. 3. Kopenbnut. - OBK. - Upkyrck U3a-so: UT'Y, 2007.-. 67 c- Pexkum
poctyna: 343 "bubauorex". - Heorpanuy. gocrymn.

7 . Kopenoaut, Cepreii JmvanyuwioBu4. JIBeHaanarte 3aqad mno sxojgorudeckoit ¢pusuke [Teker] :
3amaunuk / C. D. Kopenbaur ; UpkyTtckumii roc. yH-T, ®u3. dak. - Upkyrck : U3a-o UT'Y, 2013. - 56
c.; 24 cm. (50 97Kk3)

8. Kopenoaut, Cepreii ImmanywinoBud. JIBeHaAmaTh 3aaad MO DSKOJOTHUYECKOW (U3HKE
[Onextponnslii pecypc]: 3agaunuk / C. 3. Kopenbnut. - 9BK. - Upkytck : U3n-so UT'Y, 2013. -
Pesxxum nocryna: 343 "bubanorex'. - Heorpanuu. gocrynm.

JlonmosiHuTEeIbHAS JIUTEPATypPa
1. Pymep, 10.b. TepmoanHamuka,craTucTideckas (pu3nka U KMHETHKA : YueO.nmocoOue aist
cryna.dwus.cnem.By3oB / FO.b. Pymep, M.C. PriBkuH. — 3-¢ u3a.,crep.. — HoBocubupck : M3a-Bo
HI'Y,Cub. ynus. uzn-so, 1977, 2001. (55 ak3)
2. bazapos, M. Il. Tepmomunamuka [Tekct] : [Yueb.mns yH-TOB 1o cmerl."®usmka"| /
W.I1. Ba3zapos. - 4-e u3z.,nepepad.u goim. - M. : Beicnr. mk., 1983, 1991. (7 7k3)
3. banecky, Paaxy. PaBHOBecHas m HepaBHOBECHAsl CTaTHCTUYECKas MexaHuka : B 2 T. / P.
banecky ; Ilep. ¢ aurn. mox pexn. . H. 3ybapesa. — M. : Mup. — 1978. T.1., T.2. — 1978.: a-
wi.. — [lep. u3a.: Equilibrium and nonequilibrium statistical mechanies / Balescu, Radu, 1975.
(11 7K3)
4. 3agayun no TepMogMHaAMHUKe U craTucTHueckoil ¢usuke : Ilep.c anrn. / Ilox pen.Il.
Jlannc6epra. — M. : Mup, 1974. — 640 c. (5 7k3)
5. Jlanpay, JI. JI. Teoperuueckas pusmuka : yuel. nmocobue st ctyi. ¢us. coel. yH-ToB: B
10T. / JL..Jlanpay,E.M. JIudpmm. - 5-e uza.,crep. - M. : ®mmatiut. T.5 : Cratuctuueckas
¢usuka. Y.1. - 5-e m3x.,crep. -, 1976, 2001. - 616 c. (49 73x3)
6. KBacuukoB, M. A. Tepmoaunamuka u cratuctudyeckas ¢usuka. T. 2: Teopus
paBHOBECHbIX. cucrteM: YueO. mocoobume / M. A. KsachukoB. — M. : Uzn-so MIY,
1991,2003,2010. — 793 c. : a-un. (18 7k3)
7. JleontoBu4, M. A. BBenenue B TepmoauHamuky. Cratuctudeckas Qusmka : yueo.
nocoOue it cTy. ¢pus. cnen. By3oB / M. A. JleontoBuu. — M. : Hayka, 1983. (3 2k3)



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. bazapos, U. II. TepmoauHamMuka U craTucTudeckas ¢usuka : y4deO. mocobue uis CTY.
BY30B, 00y4. o Hanp. u cnerl. "®usuka" / . [1. bazapos, 3. B. I'eBopksH, I1. H. Hukonaes. —
2-e m3a.. — M. : U3a-Bo MI'Y, 1986 (10 3k3)

0) mepuoguYecKne U3IAHUS
- HET.

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

F) 0a3bl JAHHbIX, nH([)opMauuonﬂo-cnpanoqnme H IMOUCKOBbI€ CUCTEMbI
OcHOBHBIC MaTepHrajibl IO KypCy NOCTYIIHBI Ha HepCOHaHBHOﬁ CTpaHULC

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

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 noctymnHa Takxke Ha http:/library.isu.ru/ - Hayunas 6u6nmorexka UT'Y
OO0pa3oBareibHbIC PECYpCHI, IOCTYITHBIC M0 JIOTHHY U TApOJTi0, MpeIocTaBisieMbiM HayuHoi
oubnuorekoit UT'Y:
e https://isu.bibliotech.ru/ - 943 «bubmmoTex»;
e http://e.lanbook.com - OBC «M3naTenscTBO «JlaHbY;

e http://rucont.ru - 9bC «PykoHT» - MeKOTpaciieBas HayuyHas OMOIHOTEeKa,

VI. MarepuaibHO-TeXHMYECKOe o0ecredyeHre JUCIUIINHBI

Ayautopuss MUHUMYM ¢ AByMs Jockamu u Mmein. Jloctyn k pecypcam UI'Y u3 ceru Uurepner. Ha
JEKUUAX MOTYT HCIIOJIB30BAaThCA MYJIBTHUMEIUIHBIE CPENCTBA: IPOEKTOP, IEPEHOCHOM D3KpaH,
HOYTOYK.

VII. O6pa3oBare/ibHbI¢ TEXHOJIOTHH

Jlexuwmsi, mpakTUUECKUE 3aHATHS, MHAUBUAyalbHas paboTa NpH caadye JOMAIIHUX U CEMECTPOBBIX
3aJaHUH.

VIII. OneHo4HbIe MaTepHabl 1JIsl TEKYIero KOHTPOJISI ¥ POMEKYTOYHOM aTTeCTalluu
CDOHJI OLCHOYHBIX CPCACTB IMPCACTABJICH B ITPUTOKCHUU.

@opMBI TEKYIIEr0 KOHTPOJIS: KOHTPOJbHasE paboTa Mo TepMOJIMHAMUKE; MPHUEM IBYX CEMECTPOBBIX
3aganuid. opMa MpoMeKyTOUHOTO 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 10 TEPMOJINHAMHUKE:

(1) HaifTu MarHuTHY10 BOCIPUUMYHBOCTH ¥ m(T ) Marsetuka ¢ M =y m(T )H BO BHEIIHEM moiie H ,
ecnu ero termoeMkocTh C), He 3aBUCHT OT HAMarHUYCHHOCTH M .

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

(3) Haiitu TepMudeckoe ypaBHEHHE COCTOSIHUS CPEJIbI, T COKUMAEMOCTH K, , B TEPMUYECKOTO

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

8.2. 3amaum u3 exeHeAENbHBIX JIOMAIIHMX 3aJaHui, yKa3aHHbIX B IJJAHaX CEMHHApOB, M JBYX
CEMECTPOBBIX 3aJaHUM.

8.3. [IpumepHBIil CIMCOK BOMPOCOB K AK3aMEHY

HayaJjia TepMoaguHAMUKH

Pab6ora u temmora. I Hauano TepmommHamuku. Il Hagamo TepMOAMHAMUKH IS KBa3UCTAaTUUECKHX
nporeccoB: QopmynupoBkn Tomcona, Kiaysuyca, Kapateomopu. OuTpormus u abGcomroTHas
temneparypa. 1 Hauano TepMOAMHAMUKH ISl HECTaTHUECKUX (HeoOpaTHUMbIX) mporeccoB. OCHOBHOE
YPaBHEHHE U OCHOBHOE HEPABEHCTBO TepMoaAnHaMUKH. 11 Hauano TepmoauHamuky (3akoH HepHcra).
TepmoauHaMuYecKue MOTEHIHAJIBI

OcHOBHBIE TEpPMOJMHAMHYECKHE TMOTeHIManbl: anuadbaruueckuit U(S,V,N), cBoOomHas sHeprus
F(T,V,N)=U-TS, saranerus H(S,P,N)=U+PV, norenuuan I'n66ca ®(T,P,N)=F+PV, xummuueckuit
w(T, P) u 6ompmoit norermman J(T,V,u)=F-®= -PV. YpaBuenne ['n66ca-/rorema. OO0mme ycaoBus
YCTOMYHUBOCTU TEPMOJAMHAMUYECKOTO PaBHOBECHs, TEPMOJIUHAMHUUECcKue HepaBeHcTBa. [Ipunnumn Jle-
[Matenbe-bpayna. YcinoBus ycTOHYUBOCTH 711 OJHOPOIHBIX CUCTEM, 3aKOH JEHCTBYIOIINX MAacC.
®a3oBbIe NEPexoabl

YcrnoBusi paBHOBeCUS Ui TeTeporeHHbIX cucteM. [IpaBuno ¢a3 ['ubOca. Pa3oBeie mepexoasl B
O/JIHOKOMITOHEHTHBIX cucTeMax. YpaBHeHue Knaneiipona-Kmnaysuyca. VYpaBaenuss DIpeHdecta-
Keesoma. Tepmomunamuka AMPIEKTPUKOB W MarHeTukoB. Da3oBbIl mepexoa MeTamia U3
HOPMAaJIbHOTO B CBEPXITPOBOJISILIEE COCTOSTHUE.

AHcaM0JIb B CTATHCTHYECKOH MEeXaHUKe

Cratuctudeckuii ancam6ib, (asoBoe mpocTtpaHcTBO M (GyHKIMsA pacnpeneneHus. Kiaccnmueckuid
aHcambnp, Teopema JluyBuis, ypaBHeHue JlmyBuiis. KBaHTOBBI aHcaMOllb, CTaTHUCTUYECKUI
orepaTop, Marpuila TUIOTHOCTH, ypaBHeHHe (GoH Heiimana. OCHOBHOW IMOCTYJaT CTaTUCTHYCCKON
buzuKH.

Pacnpenesnenus 'n6oca.

PaBHoBecHbIe cTaTucTHueckue cuctembl. [lpunnun (Tonmena) paBHBIX almpUOPHBIX BEPOSTHOCTEH IS
M30JIMPOBAaHHOM cucTeMbl. MUKpOKaHOHHYECKOE pactpeneiaeHre ['n60ca. Cratuctuueckuii BeCc u
SHTpoNHs cucTeMbl. KBa3ukiaccuueckoe MpuOIMKEHHE Ui MUKPOKAHOHUYECKOTO pacipeeieHus 1
BBIYMCIICHHE TEPMOJMHAMHYECKUX BEIMYMH. DHTPOIMUSI KaK Mepa HEOIPEACIICHHOCTH COCTOSHUS
cuctembl. KaHoHumyeckoe pacmnpenenenue [ub0ca nans 3aKpbeITOl  CHUCTEMBI B TepMOCTarte.
Kanonnueckasi craructuueckas cymMma (MHTETpaj) U €€ CBSI3b CO CBOOOJHOW PHEPTrUed CHUCTEMBI.
JlaBnenue kak "oTKIMK" cUCTEMBI Ha M3MeHeHne o0bema. OTKpbITast cucteMa B TepmocTate. bomibioit
KaHOHUYECKHI aHcamOJib. CTaTHCTHYECKUN OMepaTop Il CUCTEM C MEPEMEHHBIM YMCIIOM YaCTHII.
Brruncnenne TepMoIMHAMUYECKUX BETMYHMH C TMOMOIIBI0 OOJIBIIOT0 KAHOHUYECKOTO pacIpeleieHHs
['u606ca. Teopema Hephcra.

HNneanbHble cCTEMbl MACCHBHBIX YaCTHI

WneansHple cucteMbl B OOJIBIIMAHOBCKOM MpuOMKeHHH. KBasukiaccuueckoe NpUOIMKEHUE VIS
HOCTYNATEJIFHBIX CTETIeHeH cBOOOIbI. Y paBHEHHs COCTOSIHUS OOJIBIIMAHOBCKOTO ra3a. Pacnpenenenue
MakcBenmna-  bonpimana — kak  ogHOYacTH4YHOe — pacmpexneneHue  [ubbca.  Teopema o
paBHOpACIIpENICIECHU: H  CpPEeIHEeH OSHEpruM, MPHUXOJIIEHCS Ha OJHY CTENeHb CBOOOBI
OOJBIIMAHOBCKOW CHCTeMbl. BHyTpeHHHME cTeneHHM cBOOOIBI. XapaKTepucTHYecKas TeMmIeparypa,
"3aMopoxkeHHble" cTerneHu cBoOOAbl. Bxman BpamieHuid u kojnebaHMH Ha NpUMEpPE JBYyXaTOMHOMU
MoJeKyJbl. TemmeparypHas 3aBUCUMOCTb TEIUVIOEMKOCTH Tra3a MHOIOaTOMHBIX MouieKysl. CremneHb



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

bonbumana Kak mpenenbHbIA Cloy4dail KBaHTOBOM CTATUCTHKU. OKBUBAJIHEHTHOCTb PAaBHOBECHBIX
aHcambneit. @nykryanuu osHepruu. OIykTyalud TMOJMHOIO uYwWciaa dYacuil. ba3zoBas Qopmyna
BBIYUCIICHUS (PITyKTalUil OCHOBHBIX TEPMOAMHAMUYECKUX BeTHMUUH. DIIyKTyaIlllH YMCes 3a0JIHEHUS B
depmu- u 0Oo03e- cucrtemMax. YpaBHEHHUS COCTOSHHUS HJI€aIbHOIO KBaHTOBOro rasa. Ilapamerp

o 2 3/2 o
BBIPOKJCHUSI KBAaHTOBOM CHCTEMBI 0=(n/g)h”/27zmkT )”", xkpurepuii NPUMEHHUMOCTH

OonbIIMaHOBCKOro npuOmkenus. [lonpaBku k naBineHUI0 OOJIBIIMAHOBCKOIO ra3a, 00yCIIOBIIEHHBIE
KBaHTOBOM CTaTUCTHKOW. BripoxkaeHHbii 0o3e-ra3. Konaencanus bosze-DiiHimrTeilina. OJHeprus,
TEIUIOEMKOCTbh, JIaBJIEHUE BBIPOXKJIEHHOro 0o03e-ra3a HIKe KpuUTHdeckoi Temrepatypsl. [loBenenue
XMMUYECKOT'0 MOTeHIInaNa BOJU3U KPUTHUECKOI TeMIepaTypbl

N3iydenue adCOMIOTHO YEPHOIO TeJIa

3akoH IlmaHka A7 CHEKTpaJbHOW IUIOTHOCTH H3MY4YeHHMsS a0CONIOTHO YEPHOro Tena. YpaBHEHHS
cocTosiHus GOTOHHOTO ra3a. J[Ba kiaccuueckux npenena 3akona [lnanka.

Teopus TenJI0eMKOCTH TBEPAOI0 TeJa

Pemeroynas Tena0eMKOCTh TBEPAOIO TeNa. AKYCTUUYECKHE U ONTUYECKHE BETBU KOJIEOaHUI pEeLIeTKH.
®ononsl. Teopus DitHiTeiiHA 1 Teopus Jlebast TEMI0eMKOCTH TBEPOTO Tea.

CBoiicTBa BBIPOKIEHHOT0 hepMu-Ta3a

®epmu-raz npu T=0 K, yposenp ®epmu, temneparypa ®epmu. JlaBieHue BBIPOXKAEHHOTO (epMu-
rasa. DJIeKTPOHHAs TEINIOEMKOCTh MeTalioB ipu 1 << T..

MarseTu3sm

MarHuTtHbele CBOMCTBAa DSJEKTPOHHOTO rasza: mapamarHetusMm llaynum w guamarnetusm Jlanmgay.
Jlokanu3oBanuble cnuHbl. ®eppomarnerusm u  "MosekynspHoe" rmosne Beiica. OO6meHHOE
B3aumoieiicTBue I elizenoepra. JloMmeHsI.

CinadoHenaea bHbIH KJIaCCHYECKHH ra3

Yuer B3aumopeicTBus MoyieKyd. Bupuan. VYpaBHeHHE COCTOSHHUS clabOHEuAeanbHOro rasa.
BupunansHoe pasnoxeHue.

8.4. IIpumep sx3amenayuonno2o burema:

1. II Hauano TepMOAMHAMHUKHU JUIsl HECTATMUECKUX (HEOOpaTUMBIX) TpoieccoB. Bpems pemakcarumu.
OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOJUHAMUKH.

2. ®epmu--ra3 npu 7=0 K, sneprus ®epmu, temneparypa @epmu. BHyTpeHHAs 3HEprus U 1aBieHUE
a0COJIFOTHO BBIPOKACHHOTO (hepMHU--ra3a.

3. Jlns M3BECTHOTO TEPMHUYECKOTO YPAaBHEHHS COCTOSHHS HJICAIBHOTO BBIPOXKIECHHOTO 003€ - rasza
(T<TB) HaiiTu ero SHTPOMUIO S U TeroeMKocTh Cv, kak GyHKIUU TeMiepatypsl 7 u oobema V.

Ilpumep mecmoguvix 3a0anuil 011 NPOBEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX bliue n.3:

1 | Termmoemkoctu Cp 1 Cy COOTHOCSITCS TaK, YTO BCEra 1)Cr<Cy
2)Cr>Cy
3) Cr=Cy
2 |Ilpu 3amaHHBIX NpeAenbHbIX TemnepaTypax Hanooabmmi KI1J] 1) Kapno
UMEET TePMOTUHAMUYECKHUH UK 2) Otro
3) Quzens
3 | B03MOXHOCTH CKOJIb YTOJHO OOJBIIOrO YHCIIA YACTHUI] B OJJHOM 1) MakcBemna-bonbiimMana
COCTOSIHUHM JIOITYCKAEeTCA paclpeieICHUEM 2) Boze-DiiHiTeiina
3) ®epmu-/lupaka
4 | CoracHO TeopeMe O paBHOPACIPE/ICIICHUH YHEPTHH 110 CTEIICHSIM 1) noctynarenbHy0
cB0OOBI, cpeanss sHeprus kT npuxoauTcs Ha CTETEHb CBOOOIbI 2) BpalareabHyIo
3) xonebaTeNnbHy 0




Pa3zpaborunku:

\NU npodeccop Kaheapsl TEOPETHYECKON PUNKH C.5. Kopenbut

[Tporpamma coctasiieHa B cooTBeTcTBUU ¢ TpeboBanussmMu @PI'OC BO no HanpaBieHH O NOATOTOBKU
11.03.04 DnexTpoHMKa 1 HAHORJIEKTPOHHUKA.

[Tporpamma paccMoTpeHa Ha 3acelaHuy KadeIpbl TeopeTHIeCcKor HU3NKU

«12» mapra 2026 r.

[IpoTtokosa Ne7 3aB. kadeapoi A C.B. JloBuos

A

Hacrosimasi mnporpaMma, He MOXeT OBbITh BOCHPOM3BedeHA HH B Kakoii ¢opme 0e3
NnpeIBapUTEeIbHOI0 NMCHbMEHHOI0 pa3pelieHust kKadeapbi-pa3padoTunKa NporpaMmabl.



