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ABSTRACT

Bachelor’s degree in Physics (03.03.02).

Course title: Thermodynamics, statistical physics, physical kinetics.

Basic part of Block 1, 5 credits.

Instructor: Goy Alexander A.

At the beginning of the course a student should be able to:

GC-4: the ability to creatively perceive and use the achievements of science and
technology in the professional sphere in accordance with the needs of the regional
and world labor market.

GPC-2: the ability to use basic knowledge of fundamental sections of mathematics
in professional activity, create mathematical models of typical professional prob-
lems, and interpret the results obtained taking into account the limits of applicability
of models.

GPC-3: the ability to use basic theoretical knowledge of the fundamental sections of
general and theoretical physics to solve professional problems.

SPC-5: the ability to use specialized knowledge in the field of physics for mastering
specialized physical disciplines.

Learning outcomes:

SPC-1: the ability to use basic knowledge of fundamental sections of mathematics
in professional activity, create mathematical models of typical professional prob-
lems, and interpret the results obtained taking into account the limits of applicability
of models.

Course description:

The course "Thermodynamics, statistical physics, physical kinetics" provides
the basis for all further training of a physics student. It introduces the basic methods
of theoretical description of many-particle systems (macrosystems), qualitative and
quantitative analysis of equilibrium and nonequilibrium states and processes used in
various sections of physics (condensed state theory, astrophysics, nuclear physics,
etc.).

Main course literature:
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ravnovesnykh sistem. Termodinamika [ Thermodynamics and statistical physics.
Volume 1. Theory of equilibrium systems. Thermodynamics] M.: Yeditorial
URSS, 2002. — 240 p. (rus) — Access:
http://lib.dvfu.ru:8080/1ib/item?id=chamo:400003&them
e=FEFU

2. Kvasnikov I.A. Kvantovaya statistika [Quantum statistics] — Moskva : URSS :
Krasand, 2011. — 569 p. (rus) — Access:
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:417242&them
e=FEFU

3. Borisonok S.V., Kondrat'yev A.S. Kvantovaya statisticheskaya mekhanika
[Quantum statistical mechanics] Fizmatlit, 2011. — 136 p. (rus) — Access:



http://e.lanbook.com/books/element.php?pll 1d=2672

4. Ansel'm A. I. Osnovy statisticheskoy fiziki i termodinamiki. [Fundamentals of
statistical physics and thermodynamics] Lan', 2007. — 448 p. (rus) — Access:
http://e.lanbook.com/books/element.php?pll id=692

5. Leontovich M. A. Vvedeniye v termodinamiku. Statisticheskaya fizika. Lan',
2008. — 432 p. (rus) — Access:
http://e.lanbook.com/books/element.php?pll id=226

6. Kondrat'yev A.S., Raygorodskiy P.A. Zadachi po termodinamike, statistich-
eskoy fizike i kineticheskoy teorii [Problems in thermodynamics, statistical
physics, and Kkinetic theory] — lzdatel'stvo: "Fizmatlit", 2007. — 256 p. (rus) —
Access:
http://e.lanbook.com/books/element.php?pll id=2209

Form of final control: pass-fail exam and exam.

AHHOTAIIUA

Kypc «Tepmonunamuka, cratuctuyeckas ¢usuka, (pusmueckas KUHETHKA»
IpeIHa3Ha4YeH ISl CTYJIEHTOB OYHOM (hOpMbl OOyUEHHs HAIIPABJICHUS MOATOTOBKU
03.03.02 «®usukay, npodpmib «Teopertndeckas ¢usnka». TpynoéMKoOCTh AUCIU-
IJTMHBI — 4 3a4eTHBIX enuHuIl, 144 akameMuuecKkux 4acoB. JlaHHBIN KypC SBISIETCS
YEeTBEPTOM, 3aKIIFOUUTENLHON YacThio Moy s « Teoperndeckas pusuka» u 6a3upy-
€TCsl Ha MaTepuaje npeapnynmx yacteil « Teopetndeckass MEXaHUKAa U MEXAHHMKA
CIUIOLIHBIX Cpel», «IDneKTpoanHaMuka» n «KBaHTOBasg MexaHuka». Maremartuue-
CKOM OCHOBOM Kypca SIBJISIFOTCS OCHOBHBIE pa3ieiibl Kypca MaTEMaTUKH (MaTeMaTH-
YeCKUW aHanu3, JTMHEeHHas anredpa, BEeKTOPHBINA U TEH30PHBINA aHanu3, nuddepeH-
MaJbHbIE U UHTETPAIbHbIC YPABHEHUS, BAPUALIMOHHOE UCUHCIIEHUE, TEOPUS BEPO-
SATHOCTEH M MaTEeMaTUYECKasl CTATUCTHKA).

JIeKUMOHHBIN KypC COCTOUT U3 IATH pas3aeioB « Tepmoannamukay, «Knaccu-
yeckas craTucTuka», «KBaHToBas cratucrtuka», «KBaHTOBas CTaTUCTUKA CHCTEM
TOKJIECTBEHHBIX YaCTUI» U «DHu3ndeckas KHHETUKA.

Kypc «Tepmoaunamuka, craTuctuueckas pusuka, pusndeckas KHHETUKa» CO-
3/1a€T OCHOBY [JIsl BCETO JajbHEHIIero o0yueHus cTyneHra-¢pusuka. B Hem BBo-
JISITCS. OCHOBHBIE METO/Ibl TEOPETHUUECKOTO OMMCAHUS CUCTEM MHOTMX 4acTull (Mak-
POCHUCTEM), KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHaJIl3a PAaBHOBECHBIX U HEPABHO-
BECHBIX COCTOSIHMI M MPOLIECCOB, MCTONb3YEMbIX B Pa3jIMUHBIX pa3aenax (pusmku
(Teopus KOHAECHCUPOBAHHOTO COCTOSIHUS, aCTpoH3uKa, siAepHas Gu3nKa U T.1.).



Hean: uzydenue GpyHIaMEHTATBHBIX MPUHIUIIOB (HAa4Yaad) TEPMOIAMHAMUKH,
OCHOBHBIX METOJIOB CTaTUCTUYECKON (DM3UKH W KUHETUKH, X MPUMEHCHUE IS
ONMCAHUSI CBOVMCTB PABHOBECHBIX WU HEPABHOBECHBIX MAKPOCKOIIMYECKUX CHUCTEM,
PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.

3apaum:

e II03HAKOMHTH CTYJICHTOB C Pa3IMYHBIMH METOJIAMU TEPMOJIHMHAMHYICCKOTO
OTMCAaHWS PABHOBECHBIX M HEPABHOBECHBIX COCTOSIHUN U TIPOIIECCOB;

e TIO3HAKOMHTH CTYJCHTOB C METOJaMH KJIACCHUYECKOTO MUKPOCKOMTUYECKOTO
OIMCAaHW PABHOBECHBIX M HEPABHOBECHBIX COCTOSIHUN U TTPOIIECCOB;

e IMO3HAKOMHUTH CTYJICHTOB C METOJaMH KBAaHTOBOT'O MMKPOCKOIHNYECKOTO
OTMCaHUs PABHOBECHBIX CUCTEM M MPOIIECCOB.

JUis yCHemHoro u3y4eHus ITUCHUILIMHBI « TepMoauHaMHKa, CTaTUCTUYECKas
¢bu3uka, pusnveckas KUHETUKA» y 00y4aronuxcsi JOHKHBI ObITh CHOPMHPOBAHBI
CJIeIyIOLIME PEeABAPUTEIbHBIE KOMIIETEHIIUU:

e OK-4 — criocoOHOCTh TBOPUECKH BOCIPUHUMATh U UCIOJI30BATh JOCTHKE-
HUSl HayKH, TEXHUKH B MpodeccHoHanbHON chepe B COOTBETCTBUU C MOTPEOHO-
CTSIMH PErMOHAIBHOIO U MHUPOBOTO PhIHKA TPY/a;

e OIIK-2 — cnocoOHOCTh UCTIOJIB30BaTh B MPOGEeCCUOHATBHOM NI TEIbHOCTH
0a3oBble 3HaHMS (yHIaMEHTAIbHBIX pa3/le]IOB MAaTEMAaTUKH, CO3/1aBaTh MaTeMaTu-
YECKHE MOJIENIM TUIIOBBIX NMPO(PECCHOHANBHBIX 33a7a4 U UHTEPIPETHUPOBATH MOJY-
YEHHBIE PE3yJIbTaThl C YUETOM I'PAHUL] IPUMEHUMOCTH MOJIETIEH;

e OIIK-3 — cnocoOHOCTH UCTIONE30BATh 0Aa30BbIe TEOPETHUECKHE 3HAHUS (DyH-
JIaMEHTAJILHBIX Pa3/eIoB 00IIeH U TeopeTUUeCcKoN (PU3NKKU i pemieHus npodec-
CHOHAJIbHBIX 33/1a4;

e OIIK-5 — crtocoOHOCTh UCIIOJIB30BaTh OCHOBHBIE METO/IBI, CITOCOOBI M CPE/I-
CTBa MOJy4YEHUS, XpPaHCHUS, IEpepabOTKH MHPOPMAIIUHA U HABBIKK PAOOTHI C KOM-
NBIOTEPOM KaK CO CPEACTBOM yIpaBieHUs] HHPOpMaIIUEi.

B pesynbrare nuzydeHus TaHHON TUCIUTLINHBI y 00yJaromuxcs GopMupyroTcs
cieayromue ooienpodeccuoHaIbHbIE U MPO(ecCHoHaTbHbIE KOMITIETEHITUH.

Kon u popmyanu- Jtanbl GOpMHPOBAHUA KOMIICTCHIMHU
POBKAa KOMIIETCHIMHU
I1K-1: cnocoOHOCTH ® HayaJla TEPMOJIUHAMUKHY;
HCIIONB30BAaTh Crienua- | 3HaeT ® OCHOBHBIC TCPMOJNMHAMUYCCKUEC IIPOLICCCHI M UX

JTU3UPOBAHHbIC 3HAHUS YPaBHEHUS;




B 001aCTH (PU3UKH IS
OCBOGHHUSI ITPOQHITH-
HBIX (PM3UYECKUX JHC-
UITIHH

OCHOBHBIE TEPMOIMHAMHYECKHIE TTOTCHIIUAIIBI OT-
KPBITBIX U 3aKPBITHIX CUCTEM;

KiaccupuKanuio Gha3zoBbIX MEPEXOI0B;

YCJIOBUSI yCTOWYHMBOTO PABHOBECHSI PA3ITMUHBIX CH-
CTeM;

OCHOBHBIE MTPEJICTABICHHS CTATHCTUYECKOH (Pu-
3WKU: CTATHCTHYECKHUE aHCAMOJI M CTaTUCTHYe-
cKue (PyHKIIUH pacrpeieeHus;

pa3IMYHbIC METO/IbI CTATUCTHYECKON (PU3UKHU: Ka-
HOHHMYECKHE pacnpeneneHus [ mo60ca, yacTnaHble
¢bynkuuu pacupenenenus borono6osa;

METOBI BBIYMCICHUS (ITYKTyalluii OCHOBHBIX TEp-
MOJJMHaMHYECKUX BEIHYHH;

TEOPUIO HJICATIbHBIX CUCTEM;

CBOICTBa 003e- ¥ (epMHU-Ta30B;

ypaBHEHHS, ONMCHIBAIOIIIE OPOYHOBCKOE JIBUKE-
HHE;

KUHETUYECKUE YPaBHEHUs U1l HEPaBHOBECHON
(GyHKINU pactpeaeTeHHs;

KMHETHYECKOe ypaBHeHHEe bonbiimMana B mpuoiu-
’KEHUH BPEMEHH PETaKCaIHH.

Ymeer

MIPUMEHSTh METO/1bl TEPMOJIMHAMUKH I OTIpEie-
JIEHUS KaJTOPUYECKUX M TEPMUUECKHUX CBOICTB paB-
HOBECHBIX CHCTEM;

M0JIy4aTh pacyeTHbIE (OPMYIIbI ISl TETIIOEMKO-
CTeH cucTeMBI B pa3IMuHbIX MPOLEccax;
HCCIIEIOBAaTh YCJIOBUS YCTOMYMBOTO PaBHOBECHS
Pa3IMYHBIX CUCTEM;

MPUMEHSATh BTOPOE HA4aI0 TEPMOAMHAMUKH /IS
pacuera KIiJ{ U/1ealbHbIX TEIJIOBBIX IUKIIOB;
MPUMEHSTh METO/1 TOTEHIIMAJIOB K pacyeTy TepMo-
JTUHAMUKHU AUIEKTPUKOB U MarHETUKOB;
OIUCHIBATh (ha30BbIE NEPEXO/IbI BEIIECTBA;
onpeaensaTh KodpUIUEHTHI IepeHoca HeoOpaTH-
MBIX IIPOLIECCOB;

MPUMEHSTh METOJIbI CTATUCTHUECKON (DU3UKHU K
KJIACCUYECKUM U KBAaHTOBBIM MaKPOCKOMUYECKUM
cHCcTeMaM U J1aBaTh (PU3UUECKYIO HHTEPIIPETALIUIO
MIOJTyYEHHBIM pe3yJIbTaTaMm;

BBIUUCIIATH (QIIYKTYaIHii OCHOBHBIX TEPMOJINHAMMU-
YECKHUX BEJTUYUH;

pemats ypaBHeHue Dokkepa-Ilianka B mpocreii-
HINX CITy4asix;

HCCIIEIOBATh YCJIOBUS YCTOMYMBOTO PaBHOBECHS
Pa3UYHBIX CHUCTEM;

MPUMEHSATh KUHETHYECKOe ypaBHeHHe bonbiimana B
MpUOIMHKEHUN BPEMEHH pellaKCalluy [Tl pacuera
K03 (HUIIMEHTOB MepeHoca.

Bnaneer

MaTeMaTUYeCKUM anmnaparoM auddepeHnmans-
HOTO, UHTETPAITBHOTO UCYHCIICHUH;




e Dypbe aHaTU30M U arnmapaToM auddepeHIans-
HBIX U UHTETPAIbHBIX YPAaBHEHUH.

st hbopMHpoBaHUs BBINIEYKAa3aHHBIX KOMIIETEHIIMI B paMKaX IHUCIUILIAHBI
«TepmoauHamuKa, cTaTUCTUYECKas PU3MKa, PU3ndecKass KWHETUKA» MPUMEHSIOTCS
CJIEYIOIIME METOIbI aKTUBHOTO/UHTEPAKTUBHOTO O0YUECHHUS
® 1pOOJIEMHBIE JICKIIHUH;
® CEMHUHAp IO PELICHUIO 33/1a4 B IHAJIOTOBOM PEKHUME;
e paboTa B MaJbIX Ipynmnax;
e paboTa ¢ TEKCTOM B paMKaxX CaMOCTOSATEIbHON pabOTHI.

|. CTPYKTYPA U COAEP) KAHHUE TEOPETUYECKON YACTHU KYPCA
Pa3nen |. Tepmoannamuka (10 gac.)

Tema 1. OcHoBHBIe NOHATHS TepMoauHaMuku. [lepBoe Hayas10
TepMoAUHAMHKH (2 yac.)

[IpeameT m3ydeHuss U1 METOABl TEPMOJUHAMUKH U CTATUCTHUYECKON (DU3UKH.
MUKpPOCKONIMYECKOE M MAKpOCKOIMYECKOE OIUCAaHue. TepMoauHaMHU4yecKas
(cratuctuueckas) cucteMa. TepMOIMHAMUUYECKUI KOHTaKT. TepMoauHaMUYecKoe
cocrosiHue (paBHOBecue). llpuunMHa BO3HMKHOBEHHS TMPOLECCOB B CHUCTEME.
BHyTpeHHss dHEpTHS.

BuyTpenHsis  sHepruss  Kak ~ OAHO3HAauyHas ~ (YHKIMS  COCTOSIHUS
TEPMOJMHAMHUYECKON cucTeMbl. KonuuecTtBa BO3IEUCTBUS, TEPMOAMHAMUYECKUE
KOOPJIMHATHI M TEPMOJMHAMHUYECKUE CHIIbI. Paznuynbie (GOpMyIUpPOBKH MEPBOTO
Havyana TtepmoauHaMuku. [lomaple muddepeHimansl U BEIMUUHBI, 3aBUCSIINE OT
IpoI1iecca.

Tema 2. Xapakrepuctudeckue pyHKuuu u 1uddepennuaibHbie
cooTHomeHust (2 yac.)

Kanopuueckoe n TepMuyecKkue ypaBHEHUSI COCTOSTHUS. BHYTpeHHss1 sHeprus
KaK XapakTepucTuueckas (QyHKIUS TepMOJUHAMHUYECKOH cucteMbl. Jlpyrue
XapakTepuCcTHUeCKue (YHKIUU TepMoaepopMallMOHHON CHUCTEMBI: CBOOOIHAS
DHEprusi, SHTANBMHUA W TEPMOAMHAMHUYECKUN moTeHiman. Juddepennnaibapie
COOTHOIIICHHS] TEPMOAMHAMUKU U UX CMBIC]I.

Tema 3. Bropoe Hauaao TepMoanHaMuKm (2 Jac.)



OoOpatumbie u HeoOpatumble npoueccsl. [Ipunnunel Knayzuyca u TomcoHa,
ux OSKBUBaJeHTHOCTh. Teopema Kapno-Knaysuyca. DuTtponus kak QyHKUMsA
cocrosinus. Marerpan Knaysuyca.

PaBHOBecHbIE W HEpaBHOBECHBIE MpoIlecchl. HepaBHOBECHBIH TEMIOO0OMEH.
NnTerpan Knaysuyca ans HeodpaTuMbIX HUKI0B. OOBEANHEHNE TEPBOTO U BTOPOTO
HayaJl JUIsl PaBHOBECHBIX M HEPABHOBECHBIX IIPOLIECCOB.

Tema 4. Tperbe Hauano TepmoanHavuku (IIpodiaemHuas gexknus, 2 yac.)

TermoBas  teopema  Hepncra.  Iloctymar  Ilmanka.  IloBemenme
TEPMOJMHAMHYECKUX BEIUYMH TPU CTPEMIICHUU TEMIIEpaTypbl K aOCOIIOTHOMY
Hy10. He1oCcTIXUMOCTh a0COIIOTHOTO HYJISl TEMIIEPATYPHI.

Tema 5. TepMoauHAMHUKA CHCTEM € MIePeMEHHBIM YHCJI0OM YacTHil (2 Jac.)

XUMHYECKU MOTEHIHAN. 3aBUCUMOCTh TEPMOJAMHAMUYECKUX (PYHKIUN OT
4yycia 4acTull. bonbIioi TepMOJIUHAMUYECKUN TOTEHIUA.

['eTeporennbie cucteMbl. YcioBus (azoBoro paBHoBecus. [IpaBuno a3
['u66ca. Knaccudukanus ¢ha3oBbIX Mepexoa0B.

da3zoBble TEpexoAbl MEpBOro poaa. YpaBHeHue Kiaitnepona-Kaysuyca.
da30BbIC MEPEX0/Ibl BTOPOTO pojia. YpaBHeHUs1 DpeHpecra.

Pa3nen I1. Knacecuueckasn crarucruka (10 gac.)

Tema 1. Mexannuyeckasi MoJie/Ib MAKPOCKONIMYECKOI0 Tes1a. PyHKIUA
CTATHCTHYECKOro pacnpeneneHus (2 yac.)

Mexanuka Jlarpanxka: o0000IIeHHBIE KOOpAMHATHI, (QyHKUMs Jlarpanxa,
ypaBHeHus1 Jlarpawxka. Mexanuka ['aMuinbTOHA: KaHOHMYECKUE TNIEPEMEHHEIE,
dbynkuus ['aMuIbTOHa, KAHOHUYECKHE YpaBHEHHUS, (Da30BO€ MPOCTPAHCTRO.

Omnpenenenus GyHKIUMN pacrpeesieHns: BpeMeHHoe U 1o ancaMmOto ['ub0ca.
Oproaudeckas runore3a. Cpennue 3HadeHus pusnyeckux BennunH. Hopmuposka
bynkuuu pacnpenenenus. Teopema JIMyBUILIS U cTaTUCTHYECKAs HE3aBUCUMOCTb.
DyHKIMS pacnpeiesICHUs U aAAUTUBHbIC HHTETPAJIbl IBUKEHUS.

Tema 2. Mukpokanonndeckoe pacnpeneaenue 'nooca (2 gac.)

@OyHKIHS CTAaTUCTHYSCKOTO PACTPEICIICHUsS I M30JUPOBAHHBIX CHCTEM.
CBsI3b HOPMHPOBOYHOTO JCIIUTEISI C TEPMOIUHAMUYCCKIMH TIEpEMEHHBIME. MeToa
MUKPOKaHOHUYECKOTO pacnpeneneHus [ mooca.



Tema 3. Kanonuueckoe pacnpeneienne I'nooca (2 uac.)

OYHKIUS CTAaTUCTHYECKOTO paCHpeneNieHus IS CHUCTEM, HaXOMSIIUXCS B
KOHTaKTe ¢ TepMocTaToM. CTaTUCTUYCCKUN WHTErpall, MOAYJIh KaHOHUYECKOTO
pacmpezeneHuss U cBOOOAHAs dHEprus. MeTol KaHOHHUYECKOTO pacIpeeieHus
['u66ca. Ilepas nemma I'ub66ca. Teopembl 0 BHpUalle W PaABHOMEPHOM
pacnpeneieHny KNHETHIeCKON SHEPTHH 10 CTETICHSIM CBOOOIBI.

Tema 4. Pa3zpexxennsble ra3nl (2 yac.)

Mukpockonuyeckast MOJIEIb: TaMWJIBTOHUAH UEAaJIbHOIO0 OAHOATOMHOTO Ia3a.
Beruncnenne crarucruueckoro uHterpaia. CBo0oIHas 3HEpPrusi, KAIOPUYECKOE U
TepMUYeCcKoe ypaBHeHUs cocTostHUA. Ilapamokc ['mbOca. duykryauuu sHEpruu
UJ1€aJIbHOIO rasa.

['aMWIIBTOHMAH peaJbHOro rasza, B3auMoAeHCTBUE MOJIEKYJ. CTaTUCTUYECKUAN
UHTETpaJl U CBOOOJHAs 3Heprus. TepMHUUYecKOe U KaJOpHUUECKOe YpaBHEHUS
cocrosiHus. @opmyna Ban-nep-Baanbca.

Tema 5. BoJiboe kKaHOHHYECKOe pacnipenesienne (2 yac.)

OyHKIMA CTAaTUCTHYECKOTO PACHPEACICHUS JJIsl OTKPBITBIX CHUCTEM, €€
HOpMHUPOBKA. CTAaTUCTHUECKUI HHTETPa JIsl O0JIBIIIOT0 KAHOHUYECKOTO aHCaMOJIs
['u66ca u 6OIBITION TEPMOIUHAMUYSCKHUIN TTOTCHITHAI.

TermoeMKocTh  OJHOATOMHOIO M MHOIOaTOMHOIO  MJEAIbHOTO  rasa.
Temnoemkocts TBEpAoro tena. [Ipocrermmi npuMep pacnpeaeaeHHON CUCTEMBL:
CTAaTUCTUKA CTPYHBL.

PaBHOBecHOEe  u3ilyueHHE.  YpaBHEHHS  DJIEKTPOMAarHUTHOTO  TIOJIA.
Pacnipenenenne ocumiuisiTOpoB moJisi 1Mo 4yactoTaM. ChnekTpayibHas TIUIOTHOCTH
paBHOBecHOTO U3nydeHus. ®opmyna Penes-/xunca.

Pa3nen I11. KBanToBasi craructuka (10 gac.)

Tema 1. KBanToBas mogesb Makpockonuyeckoro teja. Ksanrosoe
KaHOHH4Yeckoe pacnpeneienne (IIpodaemuast Jekmusi, 2 Jac.)

BonnoBass ¢ynkuusa, ypaBHenue Illpenunrepa, omepaTopbl (QuU3MUECKUX
BEIMYMH. BeposTHOCTH CTalMOHApHBIX COCTOSIHMM, KBaHTOBOMEXaHWYECKOE
CpemHee u cpeaHee o ancamoro ['mdoca.

VYcnoBue HOPMHUPOBKM U CTaTUCTHYecKkas cymma. YpaBHeHue ['mbO0Oca-
['enbMrosbia. Meroa KaHOHMYECKOTO paclpeesICHHs] B KBAHTOBOM CTaTUCTHUKE.



JIuHelHbIM rapMOHUYECKHI OCHWILIIATOP: CTATUCTUYECKAas CymMMa, CPEIHSs
PHEPTUs U TertoeMKocTh. @opmyia [Imanka, mpeneapHbIA epexon K dhopMynam
Buna u Penes-/[xunca. Kanopuueckoe u TepMUYECKOE YPABHEHHS COCTOSIHUS.

Tema 2. CraTucTuka TBepAOro rejaa. TemioeMKocTh MHOTOATOMHBIX
ra3os (2 gac.)

Teopus TemIOEMKOCTH TBEpJOro Tena DWHINTeHHA. Teopus TEm0eMKOCTH
tBepaoro tena Jlebas. Kanopuyeckoe ypaBHEeHUE cOCTOsIHUA. TepMuueckoe
ypaBHeHue coctosinus. [lapametp I proueizena, cootHomenue [ proneii3ena.

['aMunbTOHMAH MHOTOATOMHOIO Ta3a, BBIJICJICHUE CTEINEHEH CBOOOIbI
paznu4yHOi mpupoabl. Teopema O BKJIale CTENEHH CBOOOJBI B TEIUIOEMKOCTD.
Kputnueckas temmeparypa. I[loctynartenbHble cTeneHH cBoOOAbl. KBaHTOBBII
pOTaTOp: TaMIJIBTOHUAH, YHEPTETUUECKHUE YPOBHH, BOJHOBBIC (DYHKIMH, (aKTOp
BeIpOXKAeHUs. llepexogq B dopmynax st SHEPrUM W TEIUIOEMKOCTH K
Oe3pa3MepHBIM eAuHHUIAM. BpamaTtenbHbie creneHu cBoOobsl. KonebarenbHbie
CTeNeHU CBOOOABI. DJIEKTPOHHBIE CTENEHU CBOOOABI. 3aBUCUMOCTb TEIJIOEMKOCTH
MHOT0aTOMHOTO T'a3a OT TEMIIEPATYPHI.

Tema 3. KBaHTOBasi MEXaHMKA U CTATHCTHKA CUCTEM TOKIE€CTBEHHbIX
yacTuil. (2 yac.)

MHoroyacTuyHo€ 151 OJHOYACTUYHOE YpaBHEHUS [Ipenunrepa.
DHepreTuyeckue YpPOBHH MHOTIOYACTHYHOW cUCTeMbl. Yucna 3amoiHEHUS.
[TocTpoeHue BOJHOBBIX (DYHKIIUI MHOTOYACTUYHBIX CUCTEM 0030HOB U (DEPMHUOHOB.
@akTOpbI BEIPOKIACHUS.

Kanonnueckoe 1 607b1110€ KAaHOHUYECKOE pacnpenenenus [ 'nooca B tepMuHax
OIHOYACTUYHBIX JHEPruid W uyucen 3anonHeHusa. CpenHue d4ucia 3arnoJIHCHHUS.
Pacnpenenenns boze-Olinmreiina, ®epmu-/{upaka u boneumana.

Tema 4. Xumuueckuii morennuaJ (2 yac.)

[IOTHOCTH YPOBHEW HUIEATBHOTO OJHOATOMHOIO Ta3a. Y CJIOBUE HOPMUPOBKHU
JUIE  CPEOHUX YUCEN 3arloJIHEHUS. AKTUBHOCTh W XUMHYECKUH MOTEHIHAI
KJIACCUYECKOI0 HJeaIbHOTO rasa.

[TormpaBKK K XMMUYECKOMY MOTEHIIMATY ¢J1a00 BBIPOXKJICHHBIX 003€e- U hepMu
ra3oB. Kputepuii BRIpokIeHUs. Y paBHEHUS COCTOSIHUS 603€e- U (pepMu-ra3os.

Tema 5. CuibHO BbIPOsKAeHHBII (pepMu-ra3 u 6o3e-ra3 (IIpodiaemuas
JIEKIHUs, 2 yac.)



Pacnpenenenne @epmu-/lupaka rnpyu HU3KUX TeMieparypax. Hepruga Oepmu.
XWMHYECKUI TIOTEHITMA CHUJILHO BBIPOXKICHHOTO (epmu-raza. TermioeMKocTh
METAJIJIOB.

XUMUYECKUI MOTEHIIUANl UICAIbHOTO 003€e-ra3a Mpu HU3KUX TeMmIieparypax.
Konnencanus DitHmTeliHa. @a30Bble IEPEXO/IBI BTOPOrO poAa.

Pa3nen V. ®usnueckas kuHeTHka (6 gac.)

Tema 1. Kuneruueckoe ypaBHenue boabimana (2 yac.)

HepaBHoBecHast pyHKIIMS pacpeiesICHUs U €€ ABOIIONHUS, Ipei(POBbIC UJICHbI
U CTOJIKHOBEHHME MOJEKyJl CTOJKHOBEHHE YaCTHIl: KMHEMATHUKAa CTOJIKHOBEHUH,
paccestHe B CHCTEME LeHTpa Mmacc, aud@epeHnuanbHOe CEYEHHE PacCEsHUS.
Omnpenenenne kodpdunreHToB a u b, monHas Gopma KHHETHYECKOTO ypaBHEHUS,
pacnpeneneHne Makcpesa.

Tema 2. YpaBuenusi CmoJryxoBckoro u ®oxkepa-Ilnanka (2 yac.)

YpaBHenne CMOIyXOBCKOTO: IUIOTHBIE Ta3bl, IUIOTHOCTh BEPOSTHOCTH
nepexona. YpaBHeHue @Pokkepa-Ilnanka: BBIBOJ ypaBHEHMS ISl IUIOTHOCTH
BEPOATHOCTH IEPEX0/a, BHIBOJ ypaBHEHUS Al (QYHKIUHM pacHpelesieHus, ra3 B
OTCYTCTBHME BHEIIHETO MOJIs1, OpPOYHOBCKOE JIBHKEHUE.

Tema 3. Llenouka ypaBHenuii boroaw06oBa 11 KuHeTHYeCKUX PyHKUMIA
pacnpeaenenus (2 Jyac.)

[Ipobniembl, cBs3aHHbIE ¢ ypaBHeHHEM bosbiMaHa. YpaBHenue JInyBuis.
OpnouactuyHas QyHkuus pacnpenenenus. CpelHue 3HAYEHUS OJHOYACTHUYHBIX
BETMYMH.  YpaBHEHUE JUIsI  OJHOYACTMYHOM  (DYHKIMHM  pacrupeneacHus.
JIByxuactuuHas ¢GyHKIMs pacrpeaenenus. [[puHiun ocnabieHus: KOppemsiui.

1. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTH
KYPCA

IpakTuyeckue 3ansiTus (36 yac.)

3ansitue 1. TepMmoanHaMuyeckasi TeOpUs TENJI0EMKOCTH OJHOPOIHBIX
cucrtem (2 yac.)



1. Hcnonb3ysa mnepBoe Hayajlo TepMOAMHAMUKH U JuddepeHnranbHble
COOTHOIICHHUSI, TOJYYUTh BBIPAXKEHHE i1 TEIUIOEMKOCTH CHUCTEMBI B
IIPOU3BOJIBHOM IPOLIECCE U UCCIEN0BATh €r0.

Banstue 2. [luxa KapHo 1i1st paBHOBecHOro nsrydenus (2 yac.)

1. PaBHOBECHBIM H3ITyYCHHEM HA3BIBACTCS DJICKTPOMArHUTHOE H3IIyYCHHUE,
HaXoJsIIeecs B PaBHOBECHH C BEHIECTBOM CTCHOK COCy/Aa, B KOTOPOM OHO
HaxoauTcs. Kanopuueckoe U TEpMUIECKOE YPaBHEHUSI COCTOSIHUS TaKOW CHCTEMBI
UMEIOT BT

u=£:oT4, p=",
V 3

rne ¢ - nocrosiHHas Credana-bonbliMana, U - TUIOTHOCTh BHYTPEHHEHN SHEPTUU.
PaccuuTaiite uaeanbHbii uka KapHo, paboyuMm TeIOM KOTOPOTO SIBISETCA
PaBHOBECHOE M3Ty4YeHHE (TO €CTh BBIYUCIHMTE M3MEHEHUS BHYTPEHHEH 3HEpPTruH,
KOJIMYECTBO TEIJIOTHI M COBEPILICHHYIO padOTy AJI KaXJI0T0 MpOoIecca, BXOAAIIETO
B 111K KapHo). YOeaurech, uto K03(h(pUIIMEHT MOIE3HOr0 AEHCTBHSI TAKOTO 1IMKIIA,
B IIOJIHOM COOTBETCTBHH C Teopemoil Kapno-Kimaysmyca, onpenensercs TOJBKO
TEMIIEPATYpOM HarpeBaTeisi U X0JIOAUIbHUKA
_ Tl — Tz
n= —T1 .
3ansiTue 3. Haxo:xxnenne xapakrepuctuueckux GpyHkmuii cucremsor (2
yac.)
1. IlycTh Asig uaeanbHOIro ra3a U3BECTHO KaJOPUUYECKOE YPABHEHUE COCTOSHUS
B (hopMe 3aBHCHUMOCTHU TEMJIOEMKOCTH MPU OCTOSHHOM 00bEME OT TEMIEPaTyphl U
YHUCiIa YaCTUL]
C, = N f(T),
rae f(T) - u3BecTHass QyHKIMS TEMIIEPATYPHI.
Haiitu cBo60oHY10 sHEpruto F, BHyTpeHHIo0 sHepruto U u sHTponuto S.

3ansiTue 4. Xapakrepucruueckue GyHKIHH PABHOBECHOTO U3TyYeHust (2
qyac.)

1. Onpeaenuts A1l paBHOBECHOTO M3Iy4YeHUs1 BHyTpeHHIOK0 SHepruto U(S,V),
cBobomuyto sHepruro F(T\V), osuramenuio H(S,p) u TepmoauHaMuvecKuii
notenuuan @D(p,T) kak xapakrepuctuueckue GyHKUMH (T.€. KakK (PYHKIUU
€CTECTBEHHOTO Habopa MepeMeHHbBIX ).

3ansrue 5. Ko/U10KBHYM N0 CHUILHO HEPABHOBECHBIM NponeccaMm (2 yac.)



1. IIpo6semsl onucanus Hamero Mupa B 1ie10M. HeycTOMYMBOCTH B IPOCTHIX
TUHAMUAYECKUX CHUCTEMax. YHUBEpPCAJIbHBIM KpuUTepwil 3Bomoruu [ mencaopda-
[Tpuroxuna. JluccunatuBHbie cTpYKTYyphl. fueiiku benapa. Cunepreruka.

3ansitue 6. KonrposnHas padora mo repmogunamuke (2 gac.)

3ansitue 7. OqHOYACTHYHBIE pacnpenesienus (2 Jac.)

1. Hcxoms w3 KaHOHMYECKOro pacmpenencaus [ubbOca omnpenenute
pacnpesiesieHue YacTULl MACAIbHOIO OJHOATOMHOIO Ta3a BO BHEIIHEM IOJIE 1O
KOOpAMHATaM M uMIyjibcaMm (pacmnpenenenre Makcenna-bonsiimana). Halinure
pacmpesiefieHdss YacTUIl TaKOM CHCTeMBbl [0 UMITyJbcaM (pacrpesiesieHue
MakcBeia) u o KoopauHataM (pacnpeseneHue bonbiimana).

3ansitue 8. UneanbHbIii ra3 B moJe TskecT (2 yac.)

1. UneanbHbiii ra3, cocrosmmuii u3 N dacTui Maccoit m (TOAYMHSIONINAMA
KJIACCUYECKOM CTaTUCTUKE), 3aKIIOUYEH B OCECKOHEUHO BBICOKHMU IUJUIHHJAP,
MTOMEIICHHBIA B OJHOPOJHOE TPABUTAIMOHHOE TI0JIe, U HAXOJIUTCS B COCTOSIHHH
TEIJIOBOTO PpaBHOBECHS. BBIUHMCIHTE CTaTUCTUYECKUH WHTErpana, CBOOOIHYIO
DHEPTHIO U TeTNIOEMKOCTh CUCTEMBI.

3ansaTue 9. UneajibHbIH ra3: MUKpOKaHOHUYECKOe pacnpeneieHue I'uo-
oca (2 gac.)

1. N yactun wacadpHOrO Ta3a 3aKiIOUYCHbI B 00beM V M MOJUYHHSIOTCS
MUKPOKAHOHUYECKOMY paclpeieiieHni0 ¢ dsHeprued E. Berauciauts mjis HHX
dazoBeIil 00beM [, sHTpoONHIO S U Temneparypy |. HailTu ypaBHeHHE COCTOSHUS
rasa.

Bansitue 10. M300apHo-u3orepmuyeckuii ancamoan 'nooea (2 vac.)

1. PaccMoTpuTe aHCaMOJIb CHCTEM C TTOCTOSTHHBIM YHCIIOM YaCTHI U 33JaHHBIM
JaBJICHUEM, HAXOMSIIMKCA B KOHTAaKTE€ C TEPMOCTATOM. 3alMIIUTE IJS TaKOTO
M300apHO-U30TEPMUUECKOTO aHcamoIs GyHKUHIO CTaTUCTHUYECKOTO
pacrpeneNeHrs U OMpeeIuTe CTaTUCTUYECKU MHTerpal. Beipazure uepe3 sToT
CTaTUCTUYECKUI UHTErpajl TEPMOIMHAMUYECKHE CBOWCTBA CUCTEMBI.

2. Haiigute ypaBHEHMsSI COCTOSIHMS MJICATbHOTO Tra3a, HaXOMAAILIErocs B
WIMHPE MO/ TOPITHEM.

3anstue 11. KosiokBuym «TeopeMbl 0 BUpHajie 1 pPABHOMEPHOM pac-
npejieJieHNd KHHETHYECKOH YHEPTHH 10 CTeNeHsiM CBOGOabI» (2 4ac.)



1. TemnoeMKOCTh OAHOATOMHOTO U MHOTOATOMHOI'O UJI€aIbHOTO ra3a.
2. TemnoeMKOCTh TBEPAOTO Tea.
3. IlpocTeitmmii mpumMep pacrpeaeIeHHON CUCTEMBI: CTATUCTHKA CTPYHBI.

3ansitue 12. KonTpoabHasi pa6oTa no Kjiaccu4eckoi cratucruke (2 4yac.)

3anstue 13. CucreMa IByMEpPHBIX FApMOHHYECKUX OCHUJLISITOPOB (2
qac.)

1. OnpenenuTh TeI0EMKOCTh CUCTEMBI, COCTOsMIeH N3 N He3aBUCUMBIX IByMEp-
HBIX TAPMOHUYECKHX OCIMIIISITOPOB, KAXKIBIA U3 KOTOPHIX oOsanaer (N+1) kpaTHO
BBIPOKACHHBIMU YPOBHSIMU dHEpruu &, = h v (n+1).

3anstue 14. OTpunarejibHbIe a0COJTIOTHBIE TeMIepaTypsl (2 yac.)

1. Cucrema coctout u3 N c1abo B3auMOJIEHCTBYIOIIUX CO CPEION CIIMHOBBIX
gactull (S;=%1/2) Bo BHemHeM MarHuTHoMm mnoine H=H,. Kakoii temmeparype
COOTBETCTBYIOT MUHHMAJIBHOE M MAKCUMAJbHOE 3HAYEHHS DHEPIUU CHUCTEMBI?
Haiinure 3aBHCMMOCTB DHTPOIMM CUCTEMBI OT SHEPIMU U NPOAHAIUZUPYUTE ITY
3aBUCHMOCTb.

3ansaTue 15. KosutokBuym « KBaHTOBasi Moje/ b MAKPOCKONMYECKOTO
TeJIa: CMelIaHHbIe COCTOSTHUSD» (249ac.)

1. Matpuiia MmIOTHOCTU: KOOPAMHATHOE W DHEPTeTUUYECKOE MPEACTABICHHUS.
Craructuyeckas MaTpula, ONPEICIICHHE CPEIHUX.

3ansiTue 16. Biusinne aHrapMOHHYHOCTH HA TEIJI0EMKOCTD (2 Jac.)

1. Konebanuss nABYXaTOMHOM MOJIEKYJIbI TMpPU JOCTATOYHO OOJIBIINX
aMIUTUTYJaX CTAHOBSTCS AaHFapMOHUYECKMMH. B 3TOM ciyyae sHEpreTuyeckue
YPOBHU NPUOTMKEHHO OMHUCHIBAIOTCS BHIPAKEHUEM

g, =hv (n+%)—xI hv(n+%)2, n=0,1,2,...,

r€ X| — apaMeTp, XapaKTEPU3YIOLIUM CTENEHb AHrapMOHUYHOCTH. HaliTu BiiMsiHue
AHTAPMOHUYHOCTA Ha KOJIEOATEIbHYI0 TEIJIOEMKOCTh C TOYHOCTBIO JIO YJICHOB
MIEPBOTO MOPAJIKA MO X] .

3anstue 17. [IByxypoBHeBasi cucrema (2 1ac.)

1. Cuctema MOKET HaXOAUTHCS B JIByX KBAHTOBBIX COCTOSIHUSAX C SHEPTUSIMHU
€1 W &. KparHocTn BBIpOXKAEHUS COCTOSAHUM Q1 U (o. [lomyunts 3aBUCMMOCTH
SHTPONMH OT SHEPTUU U MIPOAHATUZUPOBATH 3TY 3aBUCHUMOCTD.

3ansTue 18. KonTposabHasi padboTa mo KBaHTOBOM cTaTHCTHKE (2 Yac.)



I11. YYEBHO-METOAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

YueOHo-MeToAMYeCcKoe O00eCIeUeHne CaMOCTOATEIBbHOM padoThl 00ydaro-
mMXxcs 1mo auctuiuinHe « TepMoanHaMuka, craTucTHdeckas (usnuka, puzndeckas
KUHETUKa» TpecTaBieHo B [Ipunoxennn 1 u BKIO4aeT B ceOsl:

TUTaH-Tpa(UK BHIMIOJIHCHHUS CAMOCTOSITEITLHOM paOOThI IO TUCIUTUINHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHCHUE 10 KaXKIOMY 3a/IaHHIO;

XapaKTepUCTHKA 3aJaHUN JJI1 CAMOCTOSITENIbHOM paboThl 00yJaromnuXCs U Me-
TOJAMYECKUE PEKOMEH/IAINA 10 MX BBHITTOJTHCHHIO;

TpeOOBaHMs K MPEICTABICHUIO U O(DOPMIICHHIO PE3YIHTATOB CAMOCTOSITEIIb-
HOM paboThI;

KPUTEPHUH OLICHKHU BBIMIOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

OueHouHbIE CPeCTBA
KonTponupyemsie
Ne Kopap! u 3tans! popmupoBanus . HPOMEXKY-
1/ pasiesl / TeMbI KOMITETCHITUH Terytn TOYHAS
JUCLUTUTAHBI KOHTPOJIb
aTTecTaius
1 | TepmoamHaMuka [K-1 3HAET: Havajia Koutponsnasa | Bompock! k
TE€PMOJAMHAMUKH; OCHOBHBIE pabora, JK3aMeHy
TE€PMOAMHAMUYECKHE OTIPOCHI Ha [ Nel -9
MIPOLIECCHI ¥ UX YPaBHEHUS; KOJIJIOKBUYMax
yMeeT: MPUMEHATh BTOPOE U CeMUHapax
HA4aJI0 TEPMOIAMHAMUKH JUIS
pacueTa KIia UACanbHBIX
TEIUIOBBIX ITHKIIOB;
BIIa/IEE€T: MaTEMAaTUYECKUM
anmapaTom
nuddepeHnraILHOTO,
HMHTETPAJIbHOTO HCUUCIICHUH;
2 | Knaccnueckas [IK-1 3HAET: OCHOBHBIE Konrtponbsnas | Bonpoce! k
CTaTHCTHKA MIpeICTaBICHUS pa0ora, JK3aMeHY
CTaTUCTUYECKOH (pr3uKu: ONPOCHI Ha | Nel0—18
CTaTHCTUYECKHE aHCaMOIH 1 KOJUTOKBUYMax
CTaTUCTUYECKHE PYHKIIH U ceMUHapax
pacnpezeneHus;
yM€eT: IPUMEHSTh METO/IbI
CTaTUCTUYECKOH (HUBHKH K
KJIACCUYECKUM U KBaHTOBBIM
MaKpOCKOIINYECKUM CUCTEMAM




U JaBaTh (HU3UIECCKYIO
HMHTEPIPETALUIO TIOTYYSCHHBIM
pe3yibTaram;

BiageeT: Oypre aHAIU30M U
anmapaTom
madpepeHInaTBEHBIX U
HWHTETPANbHBIX YpPaBHCHUH;

KBanrtosas
CTaTUCTHUKA

[K-1

3HAET: OCHOBHBIE METO/IbI
OTMCaHUsI HEPAaBHOBECHBIX CO-
CTOSIHUM U IIPOLIECCOB —
(heHOMEHOJIOT MIeCKIit
(MaKpOCKOTTMYECKUH) 1
MUKPOCKOITUYECKUH;

yMeeT: IPUMEHSTh METO/IbI
CTaTHCTUIECKON (UMK K
KIJIACCUYECKHUM U KBAHTOBBIM
MaKpOCKOIINYECKHM CHCTEMaM
Y 1aBaTh (PU3UYECCKYIO
MHTEPIPETALNIO OTy4YCHHBIM
pe3ynbTaram;

BiajeeT: Oypbe aHATU30M U
armapaTom
muddhepeHInanbHbIX 1
WHTETPAIbHBIX YPaBHEHUH;

Kontponbshas
pabora,
OMPOCHI Ha
KOJIJIOKBHYMaXx
U CeMUHapax

Bomnpocsl k
9K3aMeHy
Nel9 —-23

KBanToBas

CTaTUCTHUKA CUCTEM

TOXKIECTBEHHBIX
YACTHI]

[K-1

3HAeT: CBOICTBa 003e- 1
(hepMu-ra3os;

YMEET UCTIOB30BaTh
pacnpenenenus boze-
Ovnmrerina n @epmu-/lupaka
JUTS aHAJIM3a CBOMCTB CUCTEM
TOJECTBEHHBIX YACTHII,

BJIaACCT ME€TOJaMM pacyeTa
CBOMCTB MHOTOYACTHYIHBIX
CHUCTEM,

[IK-1

3HAET CBOWCTBA CUJIBHO
BBIPOKACHHBIX 003€- 1
(hepMu-razos;

YMEET HCIOIb30BaTh METOBI
CTaTUCTUYCCKOM (DUBHKH JUTs
aHaM3a CBOMCTB 003e- U
(hepmu-Ta3oB;

BJIAJICET METOJJaMHU pacueTa
CBOMCTB BEIPOXKICHHBIX
CHCTEM;

KoutponbsHas
pabora,
OTIPOCHI Ha
KOJIJIOKBUYMax
Y CeMHHapax

Bomnpocs k
JK3aMeHy
Ne24 — 29

dusnueckasa
KAHETHKA

[K-1

3HACT OCHOBBI OITMCAHUs
MHKPOCKOIMMYCCKUX
HEPaBHOBCCHBLIX IIPOIECCOB;

KonTponbenas
pabora,
OIIPOCHI Ha

Bompocs k
9K3aMeHY
Ne30 — 64




YMECT NPOBOAUTH aHAJIN3 U KOJUIOKBUYMax
KJ'IaCCI/I(l)I/IKaHI/IIO " CCMUHapax
HEPaBHOBECHBIX CUCTEM;

BJIaJeeT METOINKOMI
HUCCIIEN0OBAHUS
HEpPaBHOBECHBIX

TCPMOJNHAMUYCCKUX CUCTEM,

TuroBble KOHTPOJIBHBIE 3aIaHUS, METOAUYECKUE MAaTEPUAIbl, ONPEICIISIOIINE
MPOLIETypbl OLIEHUBAHUS 3HAHUM, YMEHHI U HABBIKOB U (UJTM) OTIBITA ICSITEIbHOCTH,
a TaKKe KpUTEpUU WM TOKa3aTeIu, HEOOXOIUMBbIC Il OLCHKW 3HAHUM, YMEHUH,
HABBIKOB M XapaKTEPHU3YIOIIKME 3Tanbl POPMHUPOBAHUS KOMIIETECHIIMNA B MpoOIEcce
OCBOEHHS 00pa30BaTEIbHON MPOrPAMMBI, MpeIcTaBieHbI B [Ipuioxenun 2.

V. CHUCOK YYEBHOM JIMUTEPATYPbI U HTH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHasi iuTEepaTypa
(onexmponnwvie u neuammvie uz0anus)

1. KsacuukoB U.A. TepmonuHamuka u craructuueckas ¢uszuka. Tom 1.
Teopus paBHOBecHBIX cucteM. Tepmoaunamuka. M.: Enuropuan YPCC, 2002. —
240 c
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:400003&theme=
FEFU

2. KBacaukoB U.A. Tepmonuaamuka u ctatuctiuaeckas gusuka. T.2: Teopus
paBHOBecHbIX cucteM: Cratuctuyeckas ¢usuka. M.: Enuropuan YPCC, 2002. —
432 c.

3. KBacuukoB U.A. Tepmoaunamuika u ctatuctuaeckas ¢usuka. Tom 3. Teo-
pust HepaBHOBeCHBIX cucteM. JIPODA, 2014. — 450 c.

4. KBacuukoB N.A. Tepmonunamuka u ctatuctudeckas ¢pusuka. Tom 4. Kan-
toBas ctatuctuka. J[IPODA, 2014. — 352 c.

5. KBacuukoB M.A. KBantoBas craructuka — MockBa : URSS : [Kpacann] ,
2011. - 569 c.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:417242&theme=
FEFU

6. bopucénok C.B., Konnpateer A.C. KBaHTOBasl cTaTUCTHYECKAs MEXaHHUKa.
dusmariurt, 2011. — 136 c.



http://e.lanbook.com/books/element.php?pll 1d=2672

7. AucensM A. 1. OCHOBBI CTaTUCTHYECKON (PU3UKK U TEPMOIMHAMUKH. JIaHB,
2007. — 448 c.
http://e.lanbook.com/books/element.php?pll id=692

8. JleontoBuu M. A. Beenenue B TepmoanHamMuky. CtaTuctTruueckas (usnka.
Jlanb, 2008. — 432 c.
http://e.lanbook.com/books/element.php?pll id=226

9. KonapatweB A.C., Paitropoackuii I1.A. 3agaun no TepMoiMHaAMUKE, CTaTH-
CTUYECKOU (pU3HMKE U KHHETHUECKON Teopun — M3natenscTBo: "duzmatiaut", 2007.
—256¢.
http://e.lanbook.com/books/element.php?pll 1d=2209

JlonoJIHUTEIbHAS JINTEPaTypa
(neuammwvie u snexmponnvie uzoanus)

1. Jlannmay, JI.J., Jludmm E.M., [Tutaesckuit JI.I1. Kypc Teopetndeckoii ¢u-
3uKH, T. 5. Ctatuctuueckas pusuka. — M. : ®uzmatiur, 2001. — 610 c.
http://e.lanbook.com/view/book/2230/

2. 3a7a4u MO TEPMOJAMHAMUKE M CTATUCTUYECKON (U3HKE : TIep. ¢ aHTJI. / MO
pen. I1. Jlanacbepra. Mockga : Mup , 1974. — 640 c.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:116332&theme=
FEFU

3. KmumontoBnu 1O.JI. Cratuctuueckas ¢usuka : ydeOHoe mocoOue. —
Mockga : Hayka , 1982. — 608 c.
http://lib.dvfu.ru:8080/1lib/item?id=chamo:46906&theme=F
EFU

4, Tepneuxuii S.I1. Cratuctudeckas pusuka : yaeOHOe Mocooue st CTyeH-
TOB By30B. U31. 3-e, uctp. u gomn. — Mocksa : Beiciias mikona , 1994. — 349 c.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:41027&theme=F
EFU

5. Pymep IO. b., PeiBkun M. I1I. Tepmoaunamuka, cTaTUCTHYECKAsT (PU3HUKA U
KMHETHKA : yueOHoe mocobue st By3oB. — HoBocubupck : M3n-Bo HoBocubup-
ckoro ynuBepcurera , 2000. — 608 c.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:14611&theme=F
EFU

6. T'oit A.A. TepMoaHaMHKa: KOHCIIEKT JICKIIMK IS CTYJICHTOB CIEIIUaIbHO-
creit 010400 "duzuka", 014100 "Mukposa€KTPOHUKA U MOJIYIIPOBOIHUKOBBIE MPH-
oopsl". DnexkTpoHHsI pecype, 2006.



http://srv-elib-01.dvfu.ru:8000/cgi-
bin/edocget.cgi?ref=/53/536/goyl5.pdf

7. T'oit A.A. Kitaccuueckasi cTaTUCTHKA: KOHCIIEKT JICKIUMA 1J1s CTY/IEHTOB CIIe-
nuanbHoctei 010400 "®dusuka", 014100 "Mukpo3J1eKTpOHUKA U ITOTYTPOBOIHUKO-
BbIe IpuOOPHI". DeKTpoHHkI pecypc, 2007,
http://srv-elib-01.dvfu.ru:8000/cgi-
bin/edocget.cgi?ref=/53/536/goyl2.pdf

8. I'oit A.A. KBanToBas cratuctuueckas (pu3nuKa: KOHCIEKT JIGKIIUN AJIs CTY-
nentoB cnenuanbHocTer 010400 "duzuka", 014100 "MuUKpOIEKTPOHUKA U TTOJTY-

MPOBOJTHUKOBBIE TPUOOPHI". DnekTpoHHbI pecypc, 2006.
http://srv-elib-01.dvfu.ru:8000/cgi-
bin/edocget.cgi?ref=/531/goyld.pdf

Ilepeyennb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «H-
TEePHET»

1. http://elementy.ru/ — «DIeMeHThl OOJIBIIONW HAYKWY», HAYYHO-TIO-
MYJISIPHBIN CAlT O TIOCICTHUX TOCTHKCHUSIX HAYKH M TEXHUKH.

2. http://www.youtube.com/watch?v=gUrEkPyUDJ0&1ist=PL
NgELESbeMrOVSBa-BPD6hjnC-7LWviGD — Cratuctuueckas usuka. Jlek-
uuu npodeccopa Kapeapbl CTATUCTUUECKON (Gu3unku (usmdyeckoro (axkynaprera
Cankr-IletepOyprckoro rocygapctBeHHOro yuuepcurera Amxemsina JIL11.

3. http://www.youtube.com/watch?v= COrQBR3FH8&index=1
2&11st=PLIyMD12yMrBhEL2Mi6XJNA841iZXpWT4QU — dusnueckass KHHE-
tuka. Jlekuuu mpodeccopa kadenpsl Teopernueckoin puszuku MockoBckoro (u-
3MKO-TEXHUYECKOTO MHCTUTYTa MakcumoBa JI.A.

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
U IPOTPaMMHOT0 o0ecrevYeHust

JIuIeH3HOHHOE U CBOOOAHOE MporpaMMmHoe odecrneueHue — MS PowerPoint
2007, MiKTeX u Acrobat Reader XI.


http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/53/536/goy15.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/53/536/goy15.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/53/536/goy12.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/53/536/goy12.pdf
http://elementy.ru/
http://www.youtube.com/watch?v=_C0rQBR3FH8&index=12&list=PLIyMD12yMrBhEL2Mi6XjNA84iZXpWT4QU
http://www.youtube.com/watch?v=_C0rQBR3FH8&index=12&list=PLIyMD12yMrBhEL2Mi6XjNA84iZXpWT4QU

VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JTNCHUIIJIMHBI

JlekiimoHHBIE 3aHATHS OPUEHTUPOBAHBI HA OCBEIICHUE OCHOBHBIX TEM B KaXK-
JIOM paszziese Kypca U Ipu3BaHbl OPUEHTUPOBATH CTYJCHTOB B PEIJIaraMOM Mate-
puaie, 3aJI0)KMTh Hay4HbIE OCHOBBI JJIsl JaJbHEWIIEH CaMOCTOSATENbHOM paOOTHI.
CTyaeHTBI UMEIOT TOCTYII K OATOTOBJICHHBIM MIPENIOAABATENIEM IIPE3CHTALNAAM, UC-
IIOJIB3YEMBIX IIPH YTEHUH TEOPETUYECKOI0 Kypca U COJEpKAIUX MUHUMAJIbHO He-
o0xoaumblii Matepuai. JlomosHuTeNbHAas UHPOPMALUS IO U3yYaeMbIM pa3jieam
MO>KET OBITh MOJy4eHa IIPU CaMOCTOATEIbHOM U3YYEHUH PEKOMEHI0OBAHHOW JIUTE-
paTypsl.

BaxHeWIIMM KOMIIOHEHTOM pa0OThI CTYAEHTA SBJIAECTCS pelIeHne PU3NUECKUX
3a/1a4, KaK Ha IPAKTUYECKUX 3aHATUAX, TaK U 3a1aBAEMbIX Ha IOM — JUJI1 CaMOCTOs-
TeNbHOM paboThl. Perienne 3a1a4 — NpUHLIUIINAIBHO BaXKHBIN 3JIEMEHT OJITOTOBKU
CTyAEHTa-(hU3HKa, TaK KaK MO3BOJIIET IPOBEPUTH CTENEHb YCBOCHHS M3y4aeMOTO
MaTepuasa — SIBJISETCS JIU OHO (pOPMaJIbHBIM HJIM TBOPUYECKUM.

BTopoii BaKHBII1 MOMEHT — NOJrOTOBKA K KOJUIOKBUYMAaM, Ha KOTOPBIX 00CYK-
JAIOTCSL TEMbI, HE BOLIEAIINE B JEKUUOHHBIM Kypc. Takas moarotoBka Tpedyer
HABBIKOB PabOThI C TUTEPATYPOM U C UCTOUHUKAMU ceTH MHTepHeT.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

AyauTopus Uil YTEHUS JEKIUN U TPOBEACHUS MPAKTUYECKUX 3aHATHIA:

e mepcoHanbHBIA KoMIbioTep Lenovo ThinkPad E125 ¢ nuiieH3n0OHHBIM U CBO-
OomHBIM MporpaMMHBIM obectieuenneM — MS PowerPoint 2007 u Acrobat
Reader XI;

e npoektop Benq MP770;

® [IEPEHOCHOW 3KpaH.
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

IIpumepHbIe
Ne Jarta/cpoku BbInoJi- | Bua camocrositenb- HOpMBL Bpe-
. MEHH HA ®Dopma KOHTPOJIS
/i HEHUS HOM padoThI -
HHE

1 1-3 Henenu Pabota c koHCTIEK- 7 yac. Omnpoc. Pabora Ha
TaMU JICKLIMI U JIUTE- KOJUIOKBHYMaXx U pe-
patypoii. [lonroroska LICHUE 3a7a4.
K KOJIJIOKBUYMaM.

2 4-9 nenenu PaGoTa ¢ koHCcHIeKTa- 7 yac. Ormpoc. Pabora Ha
MU JICKIIUHA U JTUTEpa- KOJUTOKBUYMaX U pe-
Typoii. [lonroroska k [IeHue 3a1a4.
KOJJIOKBUYMaM.

3 10-12 »wenenu Pabora ¢ koHCIIEKTa- 7 yac. Ompoc. Pabora Ha
MU JICKIIUHA U JTUTEpa- KOJUTOKBUYMaX U pe-
Typoii. [lonroroska x [IeHue 3a71a4.
KOJUIOKBHYMaM.

4 13—-15 nenenn Pabora ¢ koHCIIEKTa- 7 yac. Omnpoc. Pabota Ha
MU JICKIIUHA U TUTEpa- KOJUIOKBUYMaXx U pe-
Typoi. IloaroroBka K LIEHUE 3a7a4.
KOJUIOKBHYMaM.

5 1618 nenenu PaGoTa ¢ koHCcHIeKTa- 8 gac. Ormpoc. Pabora Ha
MU JICKIIUHA U TUTEpa- KOJUIOKBUYMax U pe-
Typoi. IloaroroBka K LIEHUE 3a7a4.
KOJIJIOKBUYMaM.

XapakTepuCcTHKA 3aJaHUM VISl CAMOCTOSATEIbHON PadoThl 00y4ar0LIMXCH

MHKAa U CTaTUCTHUYCCKAas1 (1)I/IBI/IKa» — INOATOTOBKA K IMPAKTHUYCCKUM U CCMHUHAPCKHUM

3aHATUAM (KOJUIOKBUYMaM).

U METOAUIECCKHUE PEKOMECHAAIINHA 10 UX BBINNOJHCHUIO

1) oBnazeTh 3HAHUSIMH:

® YTEHUE TEKCTa y4eOHUKA, IEPBOMCTOYHHUKA, JOMOJHUTEIBHON TUTEPATYPHI U

T.O.,

CamocrosTenbHas pa60Ta IOMOracT CTyJCHTaM:

OcHOBHOE coOnepKaHUE CaMOCTOSITEIIBHOW paboThl Mo Kypcy «TepmonuHa-




® COCTaBJICHHUE IJIaHA TEKCTa, Tpadrueckoe N300paKeHNE CTPYKTYPHI TEKCTa,
KOHCIIEKTUPOBAHUE TEKCTA, BHIMUCKHU U3 TEKCTA U T.1.;

e paboTa co CIIPAaBOYHUKAMH U APYTOM CIIPABOYHOM JIUTEPATYPO;

® HCIIOJb30BAHUE KOMITBIOTEPHOU TEXHUKU U IHTEpHETAa;

2) 3aKpeIuTh U CHCTEMaTU3UPOBATh 3HAHHUS:

e paboTa ¢ KOHCIIEKTOM JICKIINH;

® peIlIeHHE 33]1ay;

e 00paboTKa TeKcTa, MOBTOpHAs paboTa HaJl yueOHBIM MaTepUaIoM yueOHHUKa,
MEPBOMCTOYHUKA, JAOMOTHUTEIILHON JIUTEepaTyphl, 00yJaronux BHICO(UITh-
MOB,

® [I0JIFOTOBKA IJIaHA BBICTYIJICHUS HA KOJUIOKBUYME.

CamocTtosTenpHas paboTa MOXKET OCYIICCTBISATHCS HHANBUIYAITBHO WU TPYTI-
MaMH CTYJICHTOB B 3aBUCHMOCTH OT 11eJId, 00beMa, KOHKPETHON TeMaTHKH CaMOCTO-
ATEIIbHOU pabOThI, YPOBHS CI0KHOCTH U YPOBHS YMEHHI CTYJICHTOB.

KoHTpoab pe3ynbTaTOB CaMOCTOSITENBHOM pabOThl CTYACHTOB JOJDKEH OCY-
HIECTBIIATHCS B MpeJiesiax BPEMEHH, OTBEJACHHOTO Ha 00s3aTeIbHbIC yUeOHbIC 3aHs-
THS ¥ BHEAYJAUTOPHYIO CAMOCTOSTEIIbHYIO PadOTy CTYJEHTOB 10 AUCIHUIIIMHE, MO-
JKET MPOXOUTh B MUCbMEHHOM, YCTHON MM CMEIIaHHOU opme.

TpeOoBaHus K IpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTaTOB
CaMOCTOAITeIbHON PadoThI

OCHOBHBIM PE3yJBTATOM CaMOCTOSTEIbHON paboThl MO auctuIuInHe « Tepmo-
JMHAMUKA U CTaTUCTHUYECKasi (U3HUKa» SBISICTCS PEIICHUE ayJAUTOPHBIX U JOMAIll-
HHUX 33724, TOArOTOBKA K BBICTYIUIEHUSIM Ha KOJUIOKBUYME.

Kpurepuu onieHk# BbINOJHEHHUS CAMOCTOATENIbHON PadoThI

OOImMMH KpUTEPUSIMHU OLICHKU PE3yJIbTaTOB CaMOCTOATENbHON padoThI CTY-
JIEHTOB SIBJISIIOTCSI:
® YpPOBEHb OCBOCHHS Y4eOHOTO MaTepuana;
® yMEHHUE aKTMBHO UCIOJIb30BaTh 3JIEKTPOHHBIE 00pa30BaTelIbHbIE PECYPChI, HAXO-
JTUTH TPeOYyIOoLTyI0Cs MH(POPMAIIHIO, U3y4YaTh €€ U IPUMEHATh Ha MPAKTUKE;
e 000OCHOBAaHHOCTb U YETKOCTb U3JI0KEHUS OTBETA;
® yMEHHE OPUEHTHUPOBATHCS B MOTOKE HHPOPMAIIH, BBIACIATH TJIAaBHOE,
e ymMmeHue chOpMHPOBATH CBOIO MO3UIIMIO, OLIEHKY U apIYMEHTHUPOBATh €€.
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MHacmopt ®OC

Kox u ¢popmyiiu-
POBKAa KOMIIETEHIMU

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

I1K-1: cnocoGHOCTB
WCTIOJIB30BAaTh CIIEIHa-
JTM3UPOBAHHbIE 3HAHUS
B o0yiacT PU3UKH JJIs
OCBOEHHUS MPOPUIIb-
HBIX (PU3UYECKUX JTUC-
LUTUTUH

3Haer

Hayvaja TepMOJIMHAMUKH;
OCHOBHBIE TEPMOIMHAMHUYECKHUE MTPOLECCHI U UX
ypaBHEHUS;

OCHOBHBIE TEPMOJINHAMHYECKUE MOTSHIIUAIIBI OT-
KPBITBIX U 3aKPBITBIX CUCTEM;

kjaccuukanuio $pa3zoBbIX NEPEXOA0B;

YCIIOBHS yCTOWYMBOI'O PABHOBECHS PA3JIUYHBIX CH-
CTeM;

OCHOBHBIE IIPEJICTABIICHHS CTATHCTUIECKOH (-
3MKH: CTATUCTUYECKUE aHCAMOJIM U CTaTUCTHYE-
cKue (PYHKIIUH pacrpeeeHus;

pa3IMYHbIE METOJIBI CTATUCTHYECKON (DPUBUKHU: Ka-
HOHMYeckHe pacnpeneneHus [ m66ca, yacTuyHble
¢bynkuuu pacupeneneaus boromo6osa;

METOBI BBIYUCICHUS (ITYKTyalluii OCHOBHBIX TEp-
MOJIMHAMUYECKHIX BEJIINYNH;

TEOPHIO HICATBHBIX CUCTEM;

CBOICTBa 003e- U (pepMHU-Ta30B;

YpaBHEHMUSI, OTIMCHIBAIONINE OPOYHOBCKOE JIBHIKE-
HUE;

KMHETHYECKUE YpaBHEHUS JUIsl HEPaBHOBECHOM
(GYHKIIUYM pacnpeeNeHus;

KHHETHYECKOe ypaBHeHHEe bonbpiiMana B mpuoim-
KEHUU BPEMEHH pellaKCaI|H.

VYmeer

MIPUMEHATHh METO/bl TEPMOJAMHAMUKH JIJIS1 OTIpEe/ie-
JICHUSA KAJIOPHUYCCKUX U TCPMUUCCKHUX CBOICTB paB-
HOBECHBIX CHCTEM,;

MOJIy4aTh pacyeTHbIC (POPMYIIBI IS TETIIIOEMKO-
CTEH CUCTEMBI B Pa3JINYHBIX NPOIIECCaX;
WCCTIE0BAaTh YCIOBUS YCTOMUUBOTO PABHOBECHS
Pa3IUYHBIX CUCTEM;

MIPUMEHATHh BTOPOE HAYAJIO0 TEPMOJIMHAMUKHU ISt
pacucTa K1l nACAJIbHBIX TCIIJIOBBIX IIUKIIOB,
NPUMEHATH METOJ ITOTEHIIUAIOB K PACYETY TEPMO-
JUHAMUKH JIUDJIEKTPUKOB U MAarHETHUKOB;
OMMHCHIBAThH ()a30BbIE MEPEXO/IbI BEIIECTBA;
onpenensaTh Kod)PHUIUEHTHI TepeHoca HeoOpaTH-
MBIX IPOIECCOB;

MIPUMEHSITh METO/IbI CTATUCTUIECKON (DU3HKHU K
KJIaCCUYCCKUM U KBAHTOBBIM MAaKPOCKOIMNYCCKHUM
CUCTeMaM U JaBaTh (PU3UUECKYIO0 HHTEPIPETAIIHIO
MOJIyYE€HHBIM PE3yJIbTaTaM;

BBIUUCIATH QIIYKTyallii OCHOBHBIX TEPMOIUHAMHU-
YCCKUX BCJINYHH,




X cirydadax,

PAa3JIMIHBIX CUCTCM,

e pemath ypaBHeHue Dokkepa-Ilnanka B mpocreii-
® LCCIEe0BaTh YCIOBUSl YCTOMUHUBOTO PABHOBECHS
® [IPUMEHATH KUHETHYECKOe ypaBHeHUE bonbpiiMana B

NpUOIIDKCHUN BPEMEHH peJlaKcalliy Ui pacyera
KO3 PHUIHEHTOB IIepeHoca.

Bnaneer

e MaTeMaTHYECKUM armapatoM auddepeHmmans-
HOTO, UHTETPAThHOT'O UCYUCIICHUIA;
o Dyphe aHaATN30M | amnmnaparom auddepeHuanb-
HBIX M UHTETPAJIbHBIX YPABHCHUH.

KouTpousb nocTukeHuil nesiaei kypca

OLeHOYHbIE CpenCcTBa

Ne Komrpospyembie Kopap! 1 atansl popmupoBanus TIPOMEXY-
pa3zelibl / TeMbI N TEKYIIHUN
/o KOMITETCHLIU I TOYHAs
JUCLUTUTAHBI KOHTPOJIb
aTTecTauus
1 | TepmoauHnamuka [K-1 3HAeT: Havaja Kontponbnas | Bompocs! k
TEPMOJMHAMUKHU; OCHOBHbIE paoora, IK3aMEHY
TE€PMOJANHAMUYECKHE OTPOCHI Ha [ Nel -9
MIPOLIECCHI M UX YPaBHEHUS; KOJIJIOKBUYMax
yMEET: IPUMEHSTh BTOPOE U ceMHMHapax
HAYaI0 TEPMOIUHAMUKY JUIS
pacueTa KIia UAeanbHbIX
TETUIOBBIX IMKIIOB;
BJIaJIeeT: MaTeMaTHIeCKUM
anmapaTom
mddepeHInanTbHOTO,
WHTETPATbHOTO UCUUCIICHHUH;
2 | Kimaccuueckas [K-1 3HAET: OCHOBHBIE Koutponsnasa | Bompock! k
CTaTUCTHKA MpeCcTaBIeHUS pabora, 9K3aMEHY
CTaTUCTUYECKOH (pr3uKu: ONPOCHI Ha | Nel0—18
CTaTUCTUYECKUE aHCaMOIU 1 KOJIJIOKBUYMax

CTaTUCTHYECKHE QYHKIUH
pacrpeneieHus;

YMEeT: IPUMEHSTh METObI
CTaTUCTHYECKOM PpU3nKH K
KJIACCHYECKHM M KBAaHTOBBIM
MaKpPOCKOIMMYECKHUM CHCTEMaM
Y 1aBaTh (PU3UYECKYIO
HMHTEPIIPETALNIO TIOTYYSHHBIM
pe3yibTaTam;

Brazaeer: Oypbe aHATH30M U
anmapaToM
mudpepeHInaTBEHBIX U
WHTETPAIILHBIX YPaBHCHUI;

¥ ceMUHapax




KBanrtoBas IK-1 3HAET: OCHOBHBIE METObI Kontponrhas | Bompocsl k
CTaTUCTHKA OTMCaHMsl HEPABHOBECHBIX CO- | padora, 3K3aMEeHy

CTOSIHUI M MPOLIECCOB — OIPOCHI Ha | Nel9 —23

(heHOMEHOIOTHUECKU KOJIJIOKBUYMaxX

(MakpocKkonMYeCcKuil) 1 U ceMUHapax

MUKPOCKOITUYECKUH;

yMEeT: IPUMEHSTH METO/IBI

CTaTUCTUYECKOH (DUBHKH K

KJIACCHUYECKUM U KBaHTOBBIM

MaKpOCKOITMYECKUM CUCTEMaM

Y 1aBaTh (PU3UUECKYIO

WHTEPIPETALUIO MTOTyYCHHBIM

pe3ynbTaTam;

BrnageeT: Oypbe aHATU30M U

anmapaTom

muddepeHInanbHbIX 1

HUHTETPaIbHBIX YPAaBHEHUH;
KganroBas [K-1 3HaeT: cBoicTBa 003e- U Kontponbnas | Bompocs! k
CTaTHCTUKA CUCTEM (hepmu-Tazos; pabora, dK3aMeHy
TOXJIECTBECHHBIX YMEET UCIOIE30BaTh OTPOCHI Ha | No24 — 29
4acTHIL pacnopenenenus bosze- KOJUIOKBUYMax

OiiHmreliHa u @epmu-Jupaka | ¥ ceMHHapax

JUTS aHAJIM3a CBOMCTB CHCTEM

TOX/IECTBEHHBIX YaCTHII,

BJIaJI€ET METO/IaMH pacyeTa

CBOWICTB MHOTOYaCTHYHBIX

CHCTEM;
duznueckas [K-1 3HAE€T OCHOBBI OITUCAHUS Koutponsnas | Bompock! k
KHHETHKA MHUKPOCKOITUIECKUX pabora, JK3aMeHy

HEPaBHOBECHBIX IPOIIECCOB; OTIPOCHI Ha | Ne30 — 64

yMeeT NPOBOJIUTH aHATIU3 U KOJIJIOKBUYMax

KJIACCU(DPUKAIUIO
HEPaBHOBCCHBIX CUCTEM;

BJIaJ€ET METOAUKOI
HCCIIEOBAHUS
HEPaBHOBECHBIX
TEPMOJIUHAMUYECKUX CUCTEM;

BIIa/IEET METOAAMH
(hm3uYeCcKOoil KHHETUKH TS
H3Y4YEHUS CBOICTB
HEPaBHOBECHBIX CHCTEM.

Y CeMHHapax




IIIkana oueHMBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIHA

Koa u popmy-
AL Gopmy Jrtansl popMHUPOBAHUA KOMIIETEH-

JINPOBKA KOM- - Kputepun oxa3aTesn
neTeHInu

IIK-1: crtoco6- OCHOBBI CTaTHCTHYE- 3nanue ocHOB cTa- | CriocoOGHOCTH cop-

HOCTB MCIIOJIb-
30BaTh CHeNHa-
JM3UPOBAHHBIE
3HaHMs B 00JIa-
cTH QU3UKHU IS
OCBOEHHS TIPO-
¢ubHBIX HU3M-
YECKHUX TUCIIU-
TUTHH.

CKOI'O U TMHaAaMH4EC-
CKOro ME€Toa0B, ITPUH-
IUITBI TCPMOJUHAMUKH,
BUJIBI COCTOSIHUI TCP-

THCTHYECKOTO U
JMHAMHYECKOTO
METOIOB, TIPUHITH-
OB TEPMOIUHA-

MYJIUPOBATh OCHOB-
HBIE TIOJIOKEHUS
CTaTUCTHYECKOTO U
JUHAMHYECKOTO Me-

3HaeT (Mo- | MOAMHAMHYECKHX CHU- MUKH, BUTOB CO- TOJIOB, IPUHIIUIIOB
POTOBBIH cTeM, (a30BbIE COCTOSI- | CTOSIHUH TEPMOAU- | TEPMOJMHAMUKH,
YPOBEHB) HUS U (a3oBbIe mepe- HaMHYECKHX CH- BUIOB COCTOSTHHI
XOBI. cteM, (a3oBbIX CO- | TepMOIWHAMUYE-
cTostHAHN U (a3o- CKHX cHCTeM, (pazo-
BBIX I1EPEXOJIOB. BBIX COCTOSIHUH U
(ha30BBIX TIEpexo-
JIOB.
[IpumeHsTh cTaTUCTU- | yMEHHE HAa OCHOBE | CIIOCOOHOCTH pe-
YECKUH M TEpMOJUHA- ¢u3nUecKuX 3aK0- | MIWTH 3a/a4y, BOC-
MHUYECKUI METOABI K HOB pelIaTh 3a- MOJIb30BABIIKCH OC-
pemenuto pyHIaMeH- Jlaud; yMEHUE IPU- | HOBHBIMH (pu3nye-
TaJIbHBIX 33Ja4 TEPMO- | MEHSITh JIOTHYECKUE | CKUMH 3aKOHAMU;
JUHAMUKA, CTATUCTHYE- | MPUEMbI MBIIILIe- HaY4YHO 0OOCHOBBI-
CcKOll (hM3uKHU M QU3KM- | HUSA - aHAIK3 H BaTh MPUHUMACMEIE
YECKOM KMHETHKH: Bbl- | CHHTE3 IIPU pellie- | METOJbl PeIICHHs
BOJIUTH OCHOBHOE ypaB- | HHU 3a/1a4; npogecCHOHANBHBIX
HEHHE COCTOSHUS Uie- | HAyYHO OOOCHOBBI- | 3ajad.
QJIBHOTO Ta3a, pacrpe- | BaTb NPUHUMAaeMble
neneHue Makcaedna, METO/BI PEeLICHNS
Bonbimana, Makc- poheCcCHOHAb-
Besua-bonkimana, HBIX 3a7ad.
yMmeer ¢dbopmyny DifHIuTeiiHa-
(mponBuHy- | CMOJTyXOBCKOTO, 3a-
TBIA ypo- KOHBI IIPOLIECCOB Iepe-
BCHb) HOCa B ra3ax 1 XHIKO-

CTSIX; pACCUUTATh pa-
00Ty UJCAILHOU TeIl-
JIOBOI MaIllIMHBI, HA OC-
HOBE TEOpEM
Knay3uyca dpopmyiiu-
pOBaTh BTOPOE HAYAIJIO
TEPMOJUHAMUKH H 3a-
KOH BO3pacTaHHsI dH-
TPOTIMH, BEIBOJTUTH
¢dopmyny bonbumana,
ypaBHeHue Ban-nep-
Baasnbca 151 peanbHbIX
ras3os, ypaBHeHue Kia-
neripona-Knaysuyca.




BJIaJiceT
(BBICOKMIt
YPOBEHB)

3HaHUSIMH, YMEHHUSAMH,
HaBBIKAMH YPOBHS T€O-
petndeckoil Gpuznku
IUIs1 penieHust puznde-
CKHX 3a/a4.

BJIaJICHUE HABbI-
KaMH BBIOOpA OITH-
MaJbHOTO TYTH pe-
IICHHS 33]1a4 C CH-
CTEM KOMITBIOTEP-
HOM MaTeMaTHKH,

CHOCOOHOCTD MPOU3-
BECTH BBEIOOp OITH-
MaJIbHOT'O cI1oco0a
pelIeHus 3ajad,
CIOCOOHOCTH HC-
[IOJIB30BaHUsA CH-
CTEM KOMITBIOTEP-
HOM MaTeMaTHKH,

PR RPRRPRRPRR R
~NOo o bW

18.
19.
20.
21,
22,
23.
24,
25,
26.
217,

MNP OOONOOTEWN

Cnucok BONPOCOB, BHIHOCHUMBIX HA IK3aMEH 110 KypCy
«TepMoauHaMUKa, CTATUCTHYECKAA (PU3HMKA,
(pusnyeckas KHHETHKA»

OCHOBHBIE MOHATHS TEPMOJTUHAMUKHU.
[lepBoe HavamoO TEPMOIUHAMUKH.
XapaxkTepuctuueckue QyHKIMU U AU PepeHLnaIbHble COOTHOLICHMUS.

MeTto IUKIIOB.

BTopoe Hayano TepMOAMHAMUKH.
HepaBHOBECHBIE POLIECCHI.
Tperbe HaYaI0 TEPMOANHAMUKMU.
TepMoIMHAMKKA CUCTEM C IEPEMEHHBIM YMCIIOM YaCTHIL.
Tepmonuuamuueckas Teopusi ha30BbIX MEPEXO0JIOB.
Mexannueckas MOJEIb MAaKPOCKOITMYECKOTO TENA.

OYHKIMS CTATUCTUYECKOTO PacIpeeICHUS.

. Mukpokanonuueckoe pacnpenenenue ['uooca.
. Kanonuueckoe pacrnpenenenue ['muooca.
. MneanmbHBIN OTHOATOMHBIN Ta3.

. PeanbHbIl ras.
. bonblioe kaHOHMYECKOE pacpeeiCHUE.
. TeopeMsbl 0 BupHaie U paBHOMEPHOM pPACTIPEIEICHIN KHHETUIECKON dHEPTUH

10 CTEIEHSAM CBOOO/IEI.

PaBHOBECHOE H3TydEeHUE.
KBaHTOBast MOAEIH MAKPOCKOMUYECKOTO TEJIA: YUCTHIE COCTOSHUSL.
KBanTOBast MOAEH MAKPOCKOMMYECKOTO TEJIA: CMEIIAHHBIE COCTOSHUS.

KBaHTOBOE KAHOHUYECKOE pacrpeciiCHueE.

PaBHOBECHOE M3ITyueHUE.
CrarucTtuka TBEpAOTO Tena.
KBaHTOBas MexaHMKa CUCTEM TOXKIAECTBEHHBIX YACTHLI.
KBaHTOBas CTaTUCTHKA CUCTEM TOXKIECTBEHHBIX YACTHII.
XUMHUYECKUM TTOTEHIHANI: pacnpeaeiieHue boapimana.
Cna0o BBIPOXKIEHHBIE HeabHbIe 003e- U (hepMH-Ta3bI.




28.
29.
30.

31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52,
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

CuibHO BBIPOXKJIEHHBIN (hepMU-Ta3.
CuJIbHO BBIPOXKIEHHBIN 003€e-Tas3.
[Toroku ¢pusnueckux BenuuuH. Temmeparypa. DHTPOIHSI.

BTopoe Hayano TepMOAMHAMUKH: POU3BOACTBO SHTPOIIMH.
[TpubnmxeHne JTOKaaTbHOTO PAaBHOBECHS.

[TepBoe Ha4anO TEPMOAMHAMUKY B JIOKATBHON (POPMYIINPOBKE.
[Torypenomenonornyeckas Teopusi HeoOpaTuMbIX poueccoB OHcarepa.
TeopeMa 0 MUHUMYyME IIPOU3BOICTBA SHTPOIIHH.

TBepaoe Tesno ¢ rpalueHTOM TEMIIEPATYPBI.

KoadduimeHT TEmaonpoBogHOCTH.

VY nenpHas 3JIE€KTPOPOBOAHOCTD.

JuddepeHunanbaas TEpMOIIEKTPOABUKYILAS CUTIA.

[TpyHIMIT MUHUMAJIBHOTO TIPOU3BOJICTBA SHTPOIIHH.

SIBnenue Ilenprhe.

HeycToWunBOCTH B TPOCTHIX TMHAMUYECKUX CUCTEMAX.
YHuBepcanbHbIi KpuTepuii sBotonuu ['nencnopda-Ilpuroxuna.
JuccunatuBHble CTpYKTYphl. fAueiikn benapa. Cunepreruxa.
Kunernueckoe ypaBHeHnue bonpnmana

Pa3pesxeHHble U I0THBIE ra3bl. HepaBHOBecHas (yHKLMS paclipeiesieHUs.
OBOJTIOIMS HEPAaBHOBECHOW (DYHKIIMU pacIipeieIeHHs.
OOpaTUMOCTh BPEMEHHU B KJIACCUYECKON MEXAHHUKE.

OOpaTUMOCTh BPEMEHH B KJIACCUUYECKON AJIEKTPOIMHAMUKE.
OOpaTUMOCTh BPEMEHH B HEPENIATUBUCTCKON KBAaHTOBOW MEXaHUKE.
HeoGpaTtuMocTh BpeMeHU B TEPMOJUHAMUKE.

Teopema Bo3Bparta Ilyankape. Ouenka nukna [lyankape.
H-dyukus u saTponus. H-teopema bonsimana.

Teopema o azoBoM 00BEME, COOTBETCTBYOIIEM PABHOBECHOMY COCTOSIHUIO.

[toTHBIE Ta3bl U KUAKOCTU. [[ITOTHOCTH BEPOSTHOCTH MEPEXOA.
YpaBaenue CMOIIyXOBCKOTO.

Ypasuenue Pokkepa-Ilnanka.

bpoyHOBCKOE nBUKEHUE.

Ypasuenue Jlnysuiuis.

OpnouactuyHasi GyHKUIUS pacipenesieHus.

Cpennue 3HaYCHHUS] OJHOYACTUYHBIX BEJTMYMH.

YpaBHeHuUE ISl OJTHOYACTUYHON (PYHKITUN pacTIpeIeICHUS.
JIByxuactuuHasi GyHKIIHS pacIpeesICHuUS.

[Tpunuun ocnabieHus: KOPPEIAIU.






TECTOBBIE 3A/JAHUA
JJISA IPOBEPKHU OCTATOYHBIX 3HAHUM 10 KypCy
«TepMoanHaMuKa U cTaTHCTHYECKAsA QUMK

BBIGEPUTE OJINH ITPABUJIHHBIN OTBET:

1. (80%)HPI/IIH/IHOI7I BO3HUKHOBEHUA MAKPOCKOIIMYECKHKX ITPOLIECCOB B
PABHOBECHOM CUCTEME SIBJISIETCS

1) B3aMMO/JICHCTBUE PA3JIMYHBIX YACTEH CUCTEMBI

2)  B3aMMOJEICTBUE C OKPYIKAIOIIENH Cpeao

3)  duaykryanus Kakon-1u00 U3 PU3HUECKUX BEITHYHH

4)  B3aUMOJEHCTBHE aTOMOB U MOJICKYI

2. (60%)ITPUBEJIEHHOM TEILJIOTOM HA3BIBAETCS

1)  OTHOIIEHHE KOJMYECTBA TEIIOTHI K Macce Telia

2) OTHOIICHHUEC KOJINYECTBA TCIIJIOTHI K O6’beMy TEJia

3)  KOJIMYECTBO TEIUIOTHI, MOJYYCHHOE B M30TEPMUYCCKOM TPOIIecce

4) OTHOIICHHUEC KOJINMYCCTBA TCHJIOTHI K TEMIICPATYPEC, IPHU KOTODOf/i OHAa IOJIVICHA
5) OTHOIICHHME KOJIMYCSCTBA TCIUIOThI K U3MCHCHUIO TEMIICPATYyPhI

3. (90%)IMKJI KAPHO COCTOMUT U3
1)  nmByX M30XO0p W ABYX amuadar

2)  IBYX M30TEPM U JIBYX aguadar

3)  aByx ammabat W IBYX M300ap

4)  JBYX M30TEPM H JIBYX H30XO0p

5)  nmByX U30XO0p H ABYX U300ap

4. (80%)IIPSIMOM IIMKJI KAPHO - 3TO
1)  TemnoBOM JBUTATEIb

2)  XOJOJUIBLHHUK

3)  TemIoBOI HACOC

5. (80%)YCJIOBUEM ®A30BOI'O PABHOBECUSI MHOIOKOMIIOHEHTHOM MHO-
TO®A3ZHON CUCTEMBI SIBJISIETCS PABEHCTBO

1)  XMMHYECKHX IMOTCHIINAIOB KaK 10U (a3bl

2)  ynenbHBIX 00BEMOB BCeX (a3

3)  XMMHYECKHMX MOTEHIIMAIOB KAKIOTO KOMIIOHEHTA BO Beex (hazax

4)  BHYTPEHHHX DHEPruil BCeX KOMIIOHEHTOB B Pa3JIMUHBIX (a3ax

5)  3HaYCHMH yJCIBHBIX SHTPONHI KOMIIOHEHTOB BO BCEX (ha3ax

6. (70%)TEOPEMA KAPHO-KJIAY3UYCA — OTO YTBEPX/EHUE O

1)  HEBO3MOXHOCTH CO3JIaHHsI BEYHOTO JIBUTATEN sl BTOPOTO Pojia

2)  He3aBMCHMOCTH KOd(dHIMEHTa TOJE3HOro IeicTBs oOpaTumoro 1mkia Kapao ot pa6o-
4ero Tesia

3) paBeHCTBe HpI/IBe)IeHHI)IX TCIIOT HaneBaTeHH 1 XOJIOOUJIBHUKA

4)  HEBO3MOXXHOCTH CO3J[aHUS BEYHOTO JIBUTATEIIS TIEPBOTO POjia

5)  TOM, YTO SHTPOMHS ABISAETCSA GYHKIIUEH COCTOSHHUS

7. (60%)ITPABUIJIO ®A3 TTUBBCA — 9TO YTBEPX/IEHUE O TOM, UTO
1)  ugwmcio da3 He MOKET MPEBHIIIATH YUCIIO KOMIIOHEHTOB 00JjIce YeM Ha J1Ba
2) B YCIOBHSX PaBHOBECHsI YHCIIO (a3 paBHO YHCITy KOMIIOHEHTOB



3)  uucmo (a3 paBHO YKCITY KOMIIOHEHTOB ILTIOC JBa
4) B YCIIOBHSX PAaBHOBECHS YHCJIO (a3 HE 3aBHCUT OT YUCIIa KOMIIOHCHTOB
5) B yCIIOBHSAX paBHOBECHs YKCIIO a3 He MOYKET IPEBBIIIATh YMCIO KOMIOHEHTOB 00Jiee ueM

Ha JIBa

8. (90%)®PU3NYECKUM COAEPXXAHUEM ITEPBOI'O HAYAJIA TEPMOANHAMUKN
SABJISETCA

1)  yTBepKICHHUE O CYLICCTBOBAHUH COCTOSHHS TEPMOJANHAMUYCSCKOTO PABHOBECHS

2)  YTBEp)KICHHE O HEBO3MOXKHOCTH CO3JIaHUsI BEYHOT'O IBUTATEssl BTOPOTO pojia

3)  3aKOH COXpaHEHWs U NMPEBPAICHUS SHEPTHU

4)  3aKOH BO3pacTaHHs SHTPOIUHU

5)  yTBepKICHHUE O MOCTOSIHCTBE SHTPOIIHH MPH TEMIIEpATypaX, CTPEMSIIUXCS K a0COIIOT-
HOMY HYJIIO

9. (80%)DPU3SNYECKNM COAEPXXAHMEM BTOPOI'O HAYAJIA TEPMOJAMHAMUWKU
SIBJIETCS

1)  yTBepKIEHHE O CYLIECTBOBAHUH COCTOSIHUS TEPMOTMHAMHYECKOTO PABHOBECHS

2)  YTBEpKICHHE O HEBO3MOKHOCTH CO3JIaHHsI BEYHOT'O JIBUTATENISI IEPBOTO POJIa

3)  3aKOH COXpaHEHHs U IPEBPALIEHUS SHEPIUU

4)  3aKOH BO3pacTaHHs DHTPOIIMH

5)  yTBepXIeHHE O MOCTOSIHCTBE SHTPOIMH IIPU TEMITEPATypax, CTPEMSIIMXCS K aOCOIIOT-
HOMY HYITIO

10. (60%)PU3BNYECKHUM COAEP)KAHUEM TPETBEI'O HAYAJIA TEPMOANHAMUKN
ABJIIAETCA

1)  yTBepXKICHHE O CYIIECTBOBAHUH COCTOSHHS TEPMOJANHAMUYICSCKOTO PABHOBECHS

2)  yTBepKICHHE O HEBO3MOXKHOCTH CO3J[aHHsI BEUHOTO JABUTATENS IIEPBOTO PoIa

3)  3aKOH COXpaHEHWs U MPEBPAICHUS SHEPTHU

4)  3aKOH BO3pACTaHUsI YHTPOITHH

5)  yTBep)KJICHHE O MOCTOSHCTBE YHTPOIHH MPH TEMIIEPATypax, CTPEMSIIUXCS K a0COIIOT-

HOMY HYVJITO

11.  (90%)®A30BbLIM ITPOCTPAHCTBOM HA3BIBAETCS

1)  mpocTpaHCTBO (a3 COCTOSHUI TEPMOJMHAMHUYECKOIN CUCTEMBI

2)  abcrpakTHOE pocTpaHcTBO 2N U3MepeHuid, M0 KOOPAMHATHBIM OCAM KOTOPOTO OTI0KEHBI
KOOPJMHATHI M CKOPOCTH YaCTHI] CHCTEMBI

3)  abcrpaktHOE pocTpancTBO 2N M3MepeHuii, 10 KOOPAMHATHBIM OCSIM KOTOPOT'O OTIOKEHEI
0000IIEHHBIE KOOPAUHATEI ¥ KMITYILCHI YaCTHII CUCTEMBI

12.  (80%)ABWKEHUE TEPMO)IHHAMI/IIIECKOﬁ CUCTEMBI N30BPAKAETCS B ©A-
30BOM ITPOCTPAHCTBE ®A30BOU

1)  Toukoii

2)  TpaekTopuen

3)  rUNepnoOBEPXHOCTHIO

13.  (80%)COCTOSHHUE TEPMO)II/IHAMI/ILIECKOI\/T CUCTEMBI HN30BPAXAETCS B
®A30BOM ITPOCTPAHCTBE ®A30BOI

1)  Toukoit

2)  TpaeKTopuei

3)  rUnepIoBEPXHOCTHIO



14.  (70%)COCTOSIHNS TEPMOJMHAMUYECKOM CHUCTEMbI, COOTBETCTBVYIO-
IIIUE OIIPEJIEJIEHHOM SHEPI'MU, N30EPAXAIOTCS B ®A30BOM ITPOCTPAH-
CTBE ®A30BOH

1)  Toukoi

2)  TpaekTopueit

3)  rUnepnoBEepXHOCTHIO

15.  (90%)PEPMUNOHAMU ABJIAIOTCSA YACTULIbI

1) ¢ uenabIM CIHHOM

2) ¢ I00BIM CIIMHOM

3) ¢ mOJyIelbIM CIIHHOM

4) ¢ MOJOXHUTEIbHBIM 3apsAI0M

5) ¢ oTpuLATEIbHBIM 3apsI0M

16. (90%)BO30HAMMU ABJIAOTCA HACTULBI C

1)  measIM CIIMHOM

2)  ar00BIM CITHHOM

3)  mosymesbIM CIIUHOM

4)  NOJOXKUTEIBHBIM 3apsIIOM

5)  oTpuIaTEIbHBIM 3apAI0M

17.  (80%)CUCTEMbI TOXIAECTBEHHbBIX ®EPMHNOHOB OITMCBIBAIOTCSA B KBAH-
TOBOI MEXAHUKE

1)  aHTHCHMMETPUYHBIMH BOJHOBBIMH (DYHKIMSIMH

2)  BOJHOBBIMH (DYHKIIUSIMH C TPOM3BOJBHOM CHMMETpHEi

3)  CHUMMETPUYHBIMH BOJHOBBIMH (DYHKITHSIMH

4)  [eWCTBUTENHHBIMH BOJHOBBIMH ()YHKIIUSMH

18. (80%)CUCTEMBbI TOXIAECTBEHHbBIX BO30HOB OIIMCBIBAIOTCS B KBAHTO-
BOU MEXAHUKE

1)  aHTHCHUMMETPUYHBIMHU BOJHOBBIMU (DYHKITHSIMU

2)  BOJHOBBIMH (DYHKIUSIMH C TPOM3BOJIBHON CHMMETPHEH

3)  CHMMETPHYHBIMH BOJHOBBIMU (DYHKIMSIMHU

4)  neHCTBHUTEIBHBIMH BOJHOBBIMH (DYHKITHSIMH

19. (70%)ABYXATOMHAS MOJIEKYJIA UMEET

1)  Tpu nmocTynaTeabHBIX, OJHY BpPalIaTeIbHYIO M OJIHY KOJIeOaTeIbHYIO CTCIIEHU CBOOOIbI

2)  TpH MOCTYIMATENbHBIX, IBE BPAIATCILHBIX M OJIHY KOJIeOATEIbHYIO CTEIICHH CBOOOIBI

3)  TpH MOCTYNATENBHBIX, JIBE BPAIIATSILHBIX, OJIHY KOJIe0ATeIbHYIO U 3JICKTPOHHBIC CTCTICHU
cBO0OBI

4)  nBe BpallaTelbHbBIX, OJHY KOJIEOATEIbHYIO U SJICKTPOHHBIC CTETIEHU CBOOOIBI

5)  1Be mocTymaresbHBIX, JIBE BpallaTeIbHbIX, JIBE KOJIEOATEIbHBIX U 3JIEKTPOHHBIE CTEIIEHU
CBOOO/IBI

20. (70%)TPEXATOMHAS MOJIEKYJIA UMEET

1)  Tpu mocTymaTeabHBIX, OJHY BpallaTeIbHYIO H OJHY KOJeOATEIbHYIO CTEIIEHN CBOOOIBI

2)  TpH MOCTYNATENbHBIX, TPYU BPAIATEIbHbIX, OJTHY KOJEOATEILHYIO U JIEKTPOHHBIC CTEIICHU
cBO0OOIBI

3)  JBe BpamiaTeNnbHBIX, OIHY KOJEOATeIbHYIO U AJIEKTPOHHBIC CTEIICHH CBOOOIBI

4)  1Be BpalIaTelIbHBIX, OJHY KOJIEOATEIbHYIO M SJIEKTPOHHBIE CTEIIEHH CBOOOIBI

5)  1Be mocTymnartesbHBIX, JIBE BPAIIATEIbHbIX, JIBE KOJICOATEIBHBIX U 3JICKTPOHHBIC CTCIICHU

¢BOOOIBI



21.  (50%)XMUMUYECKUN ITOTEHIIMAJ KJIACCUYECKOI'O T'A3A TP BBICOKUX
TEMIIEPATYPAX SABJISIETCS
1)  MOJIOKUTENBHBIM M BO3PAcTaeT ObICTPEE MEPBOIl CTEIIEHN TEMITEPATyPhI
2)  TIOJIOKUTEJBHBIM M BO3PACTACT KaK MepBasi CTEIEHb TEMIIEPATYPhI
3)  oTpUUATEIbHBIM M YMEHbBIIACTCS MEIJICHHEH EPBOW CTEIICHU TEMIIePaTyphl
4)  oTpULATEIbHBIM M YMEHbBIIACTCS KaK KBaJpaT TEMIIEPATYPhI
5) oTpuIATeNbHBIM M YMEHbIIACTCsI ObICTPEEe IEPBOM CTEIICHU TEMIIEPATYPbI
22.  (70%)PAKTOPOM BBIPOXJIEHU A HA3BIBAETCS YNCJIO
1)  pa3nMYHBIX 3HAYCHUH YHEPTHH, COOTBETCTBYIOIINX JAHHOMY KBAHTOBOMY COCTOSTHHIO
2)  DHEPreTUYECKUX YPOBHEW Ha SIMHHUYHOM YaCTOTHOM MHTEpBAJIC
3)  pa3aMYHBIX KBAHTOBBIX COCTOSHHM, COOTBETCTBYIOIIUX JIAHHOMY 3HAYCHUIO DHEPIHH
23. (70%)CPEJHEE 3HAUEHUE BUPUAJIA JJI1 TAPMOHUWYECKOI'O OCHUWJLJIA-
TOPA PABHO
1)  paGote cuitbl, HCOOXOAMMOM JIJIs Pa3pyIICHHUs OCIUILIATOpA
2)  cpenHeMy 3HAYCHUIO MOTCHIMAILHON SHEPIUU
3)  pa3HOCTH KMHETHYECKOW U MOTECHIIMATLHON SHEPTUN
4)  cpenHeMY 3HAYCHHUIO PA3HOCTH KHHETUYECKON M MOTCHIUAIBHOM SHEPTUH
24.  (50%)CYILIECTBOBAHUE MAKCUMAJILHOM YACTOTBHI OCLIMJIJISTOPOB B
TEOPUU JJEBAS OBYCJIOBJIEHO
1)  KOHEYHBIMH pa3MepaMH TBEPIOro Telia
2)  KBaHTOBBIMHU (D PeKTamu
3)  JMCKPETHOW CTPYKTYPOIi TBEPJIOro Tela
25.  (70%)CPEJHEE 3HAUYEHME KUHETUYECKOI SHEPI' MU, COOTBETCTBYIOIIEN
BBIJIEJIEHHOM CTEITEHM CBOBO/IbI, PABHO
1) R
2) 0
3) 30/2
4)  06/2
5 2R
26. (60%)COJEPXXAHUE TPETHLEI'O HAYAJIA TEPMOJWUHAMUNKHN BBIPAXXAETCA
®OPMYJION
1)  dU =TdS — pdV + pdN
2) dU =dA+dQ+dZ
3) 31_}310 S(T,Vip,...)=S%V,p,...)
4) jl’_lg}] S(T,V.p,...) =5y = const
27.  (80%)ITPOLIECC, IIPU KOTOPOM HE ITPOMCXOJWUT HUKAKUX M3MEHEHHH,
KPOME ITEPEJJAYU TEITJIIA OT I'OPAYET'O TEJIA K XOJIOAHOMY, ABJISETCS
HEOBPATHUMBIM — 5TO ITPUHIIUIT
1) Kiayswuyca
2)  Tomcona
3) Kapno
4)  T'empMmrojbia



28.

(80%)IIPOLECC, IIPU KOTOPOM PABOTA TIEPEXOIUT B TEIUIO BE3 KAKHMX
JIMBO APYTI'UX UBMEHEHNU COCTOAHUA CUCTEMBIL, ABJIAETCA HEOBPATU-
MbIM - OTO ITPUHIIAIT

1) Knay3uyca

2) TomcoHna

3) Kapno

4)  TenpMmronbua

29. (70%)COCTOSIHUE KBAHTOBOW CUCTEMbI, HAXOJIAIIENCSI B 3AJJAHHBIX
BHEIIHMUX YCJIOBUAX, OITMCBIBAETCSA

1)  COBOKYIHOCTBIO 00O0OIICHHBIX KOOPAUHAT U 00OOIICHHBIX UMITYIHCOB

2)  BOJHOBOM (GyHKLMEH

3)  marpuIei IIOTHOCTH

4)  ¢ynkuueii [amunbToHa

5)  omeparopom I'amuibTOHA

30. (70%)COCTOSHUE KBAHTOBOW CHUCTEMBbI, B3AMMOJENCTBYIOILIEN C
OKPYXXEHUMEM, OITMCBIBAETCSA

1)  COBOKYMHOCTBIO 0OOOIIEHHBIX KOOPMHAT U 000OIIEHHBIX HMITYIbCOB

2)  BOJIHOBOU (yHKIIHEH

3)  marpuiiei MIoTHOCTH

4)  ¢ynkuueii [amunbToHa

5)  omeparopom I'amuibTOHA

31. (60%)PABHOBECHBIM COCTOSAHUAM B ®A30BOM ITPOCTPAHCTBE COOT-
BETCTBVYET

1) mojmaBnisAONIas YacTh 00beMa JOCTYIMHOTO (Ha30BOTO MPOCTPAHCTBA

2)  Bce ¢a3oBoOe MPOCTPAHCTBO

3)  mosoBuHA 00BeMa AOCTYIHOTO (ha30BOTO MPOCTPAHCTBA

4)  wucyesarolne Majas 4acTh 00beMa JOCTYITHOTO (a30BOr0 MPOCTPAHCTBA

32. (60%)KOHJIEHCALIMEM DUHINTENHA HA3BIBAETCS

1)  mpeBparlieHHE HACATHHOTO 003€-Tra3a B KHUIKOCTh

2)  CKOIUIGHHWE YaCTHUIl WIeaIbHOTO 003e-Ta3a Ha HAWHU3IIIEM YHEPIeTHUYECKOM YPOBHE

3)  CKOIUIeHHE YaCTHII HICATHbHOTO (hepMHU-Tra3a Ha HAMHU3IIEM SHEPTeTHUYECKOM YPOBHE

33.  (50%)CTALIMOHAPHBIM PEHIEHWMEM KMUHETUYECKOI'O YPABHEHUA BOJIbLI-
MAHA SIBJISIETCS

1)  pacnpenenenue depmu-/Iupaka

2)  pacmpenenenne MakcBesuia-bosbiivana

3)  kaHoHHMueckoe pacmpeneinenue ['mdoca

4)  pacnpenenenue boze-DiiHmiTelina

34. (40%)TEPMOJMHAMMUYECKOM BEPOSITHOCTBIO COCTOSIHUS HASBIBAETCS

1)  49KCI0 MaKpOCOCTOSHUI, COOTBETCTBYIOIIUX 33JAHHOMY MHKPOCOCTOSHUIO

2)  BEpOSATHOCTH JAHHOTO COCTOSHUS TEPMOAMHAMUYECKON CHCTEMBI

3)  YHUCII0 MUKPOCOCTOSIHHIA, COOTBETCTBYIOIIMX 33JIaHHOMY MaKPOCOCTOSIHHIO

4)  OTHOUICHUE BEPOSITHOCTH JAHHOTO COCTOSIHUS TEPMOJHHAMHYECKON CUCTEMBI K TTOJTHON
BEPOSTHOCTH

35. (40%)H-TEOPEMA BOJIBIIMAHA — OTO YTBEPXJIEHUE O TOM, UTO



1)

B IIPOIIECCE YCTAHOBJICHUSI TEPMOIMHAMHYECKOTO paBHOBecus: H-dyHkums bonbpimana
OCTaeTCs NOCTOSIHHOU

2) B Hpolecce yCTAHOBJICHHS TEPMOIMHAMUYECKOro paBHOBecust H-¢dyHkims Bonbiivana
MOHOTOHHO YOBIBAET, JOCTHTrasi B PABHOBECHUHM HAUMEHBIIETO 3HAYCHUS

3) B mpolecce yCTaHOBJICHHS TEPMOJMHAMUYECKOro paBHOBecus: H-dyHkius bosibimana oc-
HWIAPYET C YMEHBIIAKOLIEHCS aMIUTUTYI0N

4) B mpolecce YyCTAHOBJICHHS TEPMOJHHAMUYECKOro paBHOBecusi H-¢ynkius bonbivmana
MOHOTOHHO BO3PAacTaeT, JOCTUTAasi B PAaBHOBECUU HAUOOJIBILIETO 3HAUCHHS

36. (50%)ABJIEHUE BbIPOXAEHNWSA B MJIEAJIBHOM BO3E-I'A3E COCTOUT B TOM,
4qToO

1)  yacTuIbl ra3a CKalIMBaOTCs HA HIDKAWIIEM SHEPreTHYECKOM YPOBHE

2)  YacTHUBI ra3a 3anoJIHIIT B UMITYJIbCHOM (HJIH DHEPreTHYECKOM) IIPOCTPAHCTBE chepy
OTIPENIeIICHHOTO paauyca

3)  yacTHIBI ra3a PABHOMEPHO 3aIOJHSIOT SHEPreTHIECCKHE YPOBHU

4)  ra3 KOHJICHCUPYETCS U MPEBPAIIACTCS B KUIKOCTb

37. (50%)ABJIEHUE BBIPOXIAEHUA B MAEAJIbBHOM ®EPMU-T'A3ZE COCTOUT B
TOM, UTO

1)  yacTuIbI ra3a CKaIUIMBAIOTCS HA HIDKAKWIIIEM SHEPreTHUYECKOM YPOBHE

2)  YaCTHIIBI ra3a 3aroJHsIIOT B UMITYJIbCHOM (MJIM SHEPreTHYeCKOM) MPOCTPAHCTBE chepy
OIIPEIeIICHHOTO panyca

3)  yacTHIBI Ta3a PABHOMEPHO 3aIOJHSIIOT SHEPTETUYECKHE YPOBHU

4)  ra3 KOHJICHCUPYETCS U MPEBPAIIACTCS B KUIKOCTh

38. (50%)TPETBE HAYAJIO TEPMOAMHAMUKU ABJIAETCA CJIEJCTBUEM

1)  3akoHa COXpaHEHHUs SHEPTHH

2)  TpUHIHUIA BO3PACTAHHS SHTPOIHU

3)  MHCKPETHOCTH DHEPreTUYECKUX YPOBHEH MaKPOCKOMUYECKOH CHCTEMbI

4)  Teopemsl Bo3Bpara [lyankape

5)  KJIAacCHMYECKOTro XapakTepa JBIKCHUS MUKPOYACTHI]

39. (70%)IIPUHLIMII CTATUCTUYECKON HE3ABUCHUMOCTH COCTOHUT B TOM,
4yTo

1)  BepOSATHOCTH COCTOSIHUII HEB3aUMOJICHCTBYIOIMX CHCTEM HE 3aBUCST JIPYT OT ApYra

2)  GYHKIMS CTATUCTUYECKOTO PACIIPEIC/ICHHs HE 3aBUCHT OT BHEIIHUX YCIIOBHI

3)  COCTOSHHSA Pa3IMYHBIX TEPMOJUHAMUYECKHX CHCTEM HE3aBUCHMBI APYT OT Apyra

4)  cocTosiHMe, B KOTOPOM HAXOJMTCS OJIHA U3 MOJCUCTEM, HUKAK HE BIUSACT HA BEPOSITHOCTH
COCTOSIHUH JIPYTUX TOICUCTEM

40. (40%)13 TEOPEMBI JIMYBWIJIA CJIEAYET, YTO ®YHKIUA CTATUCTUYECKOM
CUCTEMBI

1)  onpexpensercs 3HaYCHUSIMH aJJIMTHBHBIX HHTETPAJIOB JBIKCHHS CHCTEMBI

2)  HE 3aBUCHUT OT BPEeMEHH

3)  ompenensiercs 3HAYCHUSIMH BTOPBIX HHTETPAJIOB IBUYKEHHS CUCTEMBI

4)  omnpenensercs 3HAYCHUSIMH NEPBBIX HHTEIPATIOB JIBHKCHUS CUCTEMBI

5)  3aBHCHUT OT BpeMEHH

41. (60%)COI'JTACHO 3AKOHY JIOJIOHT'A U IITU, MOJISIPHASA TEIIVDIOEMKOCTD
TBEPJIOI'O TEJIA PABHA

1) 3R/2

2 3R



3) 3k

4)  3k/2

5 R

42. (80%)PACIIPEAEJIEHUE ®EPMU-JIMPAKA OITMCBIBAET

1)  pachopeneneHue YacTHIl MICAILHOrO (hepMM-raza o OJHOYACTHYHELIM DHEPrETHYECKUM
YPOBHAM

2)  CTaTHCTUYECKOE paclpe/eieHue TEPMOAMHAMUYECKON CHCTEMBbI, HAXOISIICHCS B KOHTAKTE
C TEPMOCTATOM

3)  pacmpeneneHHe YaCTHIl UCATHLHOTO 003e-Ta3a Mo OAHOYACTHYHBIM YHEPTETHUCCKUM YPOB-
HSIM

4)  CcTaTHUCTUYECKOE paclpeieCHUEe H30JUPOBAHHOM TEPMOIMHAMUYCCKON CHCTEMBI

5)  pacmpeeeHHe YaCTHIl KIIACCHUECKOT0 MICabHOrO ra3a o OJHOYACTHYHBIM dHEpPreTHYe-
CKHM YPOBHSIM

43. (80%)PACIIPEJEJIEHUE BO3E-AHHILTENHA OITMCBIBAET

1)  pacmpeneneHHe 4YacTHI[ HAEAIBHOro (epMHU-Ta3a IO OJAHOYACTHYHBIM DHEPIETHUECKUM
YPOBHSIM

2)  CTaTHCTUYECKOE pacipeeieHue TEPMOAMHAMUYECKON CUCTEMBI, HaXOSIICHCS B KOHTAKTE
C TEPMOCTATOM

3)  pacmpenelieHH€E YaCTHUIl HIeaabHoro 603e-rasa 1o 0JHOYaCTUYHBIM DHEPIETHYECKUM YPOB-
HSIM

4)  CTaTHCTHYECKOE paclpeeieHne H30IMPOBAHHOM TEPMOIMHAMHYECKON CHCTEMBI

5)  pacmpeneneHue 4acTHIl KIIACCHYECKOTO M/ICaIbHOTO ra3a Mo OJHOYACTHYHBIM dHEpPreTHYe-
CKHM YPOBHSIM

44. (80%)PACITIPEAEJIEHUE BOJIbBIIMAHA OITMCBIBAET

1)  pacmpeaeneHHe YacTUIl HACATBHOrO (epMHU-Ta3a MO OJHOYACTHYHBIM DHEPTETHUCCKUM
YPOBHSIM

2)  CTaTHCTUYECKOE pacrpe/eieHue TEPMOAMHAMUYECKON CHCTEMBbI, HaXOISIICHCS B KOHTAKTE
C TEPMOCTATOM

3)  pacmpeneneHne YaCTHIl HACATHLHOTO 003€e-Ta3a 1Mo OAHOYACTHYHBIM SHEPTETUUECKUM YPOB-
HSIM

4)  CcTaTHUCTUYECKOE pacrpeieeHue H30IUPOBAHHOM TEPMOTIHMHAMUYCCKON CHCTEMBI

5)  pacnpeneneHHe 4acTHUI[ KJIACCHYECKOIO MJICAIBHOIO ra3a 10 0JHOYACTUYHBIM DHEPreTHYE-
CKHM YPOBHSIM

45.  (80%)MHNKPOKAHOHUWYECKOE PACIIPEAEJIEHUE TMBBCA OIINCBIBAET

1)  craTtucTHUECKOE pachpeesieHue 3aMKHYTONH TePMOIUHAMUYCCKON CHCTEMbI, HAXOJISIICHCST
B KOHTAKTE C TEPMOCTATOM

2)  CTAaTHCTHYECKOE paclpeaeacHue W30JUPOBAHHON TEPMOAMHAMUYECKON CUCTEMBI

3) pacmpeneneHne YaCTHIl HICATBLHOrO (epMH-Ta3a MO OJHOYACTHYHBIM SHEPTETHUECCKUM
YPOBHSIM

4)  CcTAaTHCTUYECKOE paclpeieiieHue OTKPBITON TePMOAMHAMUYECKON CHCTEMBI, HaXOISAIIEHCs
B KOHTAKTE C TEPMOCTATOM

5)  pacmpeeneHne YaCTHIl KIIACCHUECKOTO M/ICaIbHOTO ra3a Mo OJAHOYACTHYHBIM dHEpPreTHYe-
CKHM YPOBHSIM

46. (80%)KAHOHMNYECKOE PACIIPEAEJIEHUE 'MBBCA OIIMCBIBAET

1)  craTucTHYeCcKOe pacnpeaeiaeHne 3aMKHYTON TEPMOJAMHAMUYECKON CUCTEMBI, HAXOJISIIENCS

2)

B KOHTAKTE C TEPMOCTATOM
CTaTHUCTUYECKOE pacrpeiesieHne N30JIMPOBAHHON TEPMOIMHAMUYECKONW CUCTEMBI




3)

pacrpezieieHue 4acTUll HUIealbHOTO (epMH-ra3a MO OJHOYACTHYHBIM HHEPreTHUYECKUM
YPOBHSIM

4)  CTaTHCTHYECKOE paclpeeeHue OTKPBITON TEPMOAMHAMUYECKON CHCTEMBI, HaXOISAIIEHCs
B KOHTAKTE€ C TEPMOCTATOM

5)  pacmpeeneHne YaCTHIl KIIACCHUECKOT0 M/ICabHOrO ra3a Mo OJHOYACTHYHBIM dHEpPreTHYe-
CKHM YPOBHSIM

47. (80%)BOJIBIIOE KAHOHUYECKOE PACITPEAEJIEHUE TNBBCA OIIMCBIBAET

1)  craTHCTHYECKOE pacIpeac/ieHUe 3aMKHYTONH TEPMOIUHAMUYECKON CHCTEMBI, HAXOISIIEHCS
B KOHTaKTE€ C TEPMOCTATOM

2)  CTaTHCTHYECKOE PacIpeae/ieHUE U30IMPOBAHHON TEPMOJHHAMUIECKON CHCTEMBI

3)  pacmnpeneneHHE YACTHIl HICATBLHOrO (epMH-Ta3a MO OJHOYACTHYHBIM SHEPreTUYCCKUM
YPOBHAM

4)  CTaTHCTMYECKOE pacIpeielIeHHe OTKPLITON TEPMOJIMHAMUYECKON CHCTEMBI, HAXOIAIIEHCS
B KOHTaKTE C TEPMOCTATOM

5)  pacnpeneneHne 4acTHIl KIIACCHYECKOTO M/ICaIbHOTO ra3a Mo OJHOYACTHYHBIM dHEpPreTHYe-
CKUM YPOBHSIM

48. (50%)ITPU BBICOKUX TEMIIEPATYPAX PACIIPEJIEJIEHUE ®EPMU-JINPAKA TIE-
PEXOJUT B PACIIPEJAEJIEHUE

1) T'ubb6ca

2)  bBoapimMana

3) Makcsemia

4)  boze-DiHmTelHA

49. (50%)ITPU BBICOKNX TEMITIEPATYPAX PACIIPEAEJIEHUE BO3E-SMHIITEUHA
IMEPEXOJUT B PACIIPEAEJIEHUE

1) T'ubGca

2)  Boabumana

3)  Makcsemia

4)  depmu-/upaka

50. (60%)3ABUCHUMOCTDb TEIVIOEMKOCTHU TBEPJOI'O TEJIA OT TEMIIEPATYPBI
HAWJIYUYIIINM OBPA30M OIIMCBIBAET TEOPUS

1)  Jlrononra u Iltu

2)  DiHmTelHa

3)  Jicbas

BBIGEPETE BCE IIPABUJIBHBIE OTBETbI:

51. (80%)COCTOSAHUE TEPMOJUHAMUYECKOI'O PABHOBECHSA XAPAKTEPU3Y-
ETCA

1)  OTCyTCTBHEM MHUKPOCKOIHYECKUX MPOIIECCOB

2)  aaIUTHBHOCTBHIO

3)  yCTONYMBOCTBIO

4)  TpaH3UTUBHOCTHIO

5)  KOMMYTaTHBHOCTHIO

52.  (70%)®YHKIIUEN CTATUCTUYECKOI'O PACIIPEJIEJIEHUSI HASBIBAETCS
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53. (80%)TEPMOJMHAMUKA XAPAKTEPU3YETCA CJIEAYIOUIMMHU OCOBEHHO-
CTAMU:
1)  saBusgercs $EHOMEHOJIOTHUYECKON TEOpUEN
2) 0 XapaKTePy U3JI0KEHUS ABISETCS JEAYKTUBHOU TEOpUEH
3) B OCHOBY KJIQJIE€TCs MUKPOCKOITUYECKass MO MAKPOCKOITUMIECKOT0 Tela
4)  ocHOBaHA Ha KBAaHTOBBIX 3aKOHAX JBHKCHUS MHUKPOYACTHII
5)  sBisieTcss MAKpOCKOIIMUYECKOU TEOPUEH
54. (80%)CTATUCTUYECKAS ®U3UKA XAPAKTEPU3YETCS CJIEAYIOILIMMHN OCO-
BEHHOCTSMU:
1)  saBAsSETCA MaKPOCKOIMMYECKOMH Teopueit
2)  SBISAETCS MOJICIbHO-HE3aBUCUMON Teopuei
3) B OCHOBY KJIAJIETCI MUKDOCKOIIMYECKAS] MOJEIb MAKPOCKOIIMUYECKOTO TENA
4)  HUCIOJB30BAaHHEM METOJOB TEOPHUU BEPOSITHOCTH
5)  sBisercs peHOMEHOIOTHYECKOM TEOpHEi
55. (60%)OBPATHBIM ITUKJI KAPHO - 3TO
1)  TerIoBOW IBUTATEIb
2)  XOJNOOWIBEHUK
3)  TermnoBoM Hacoc
56. (30%)AUDOPEPEHIIMAJIBHBIMU COOTHOUIEHUAMUNU TEPMOJIWMHAMUKU SIB-
JSIIOTCH
Y (), = (%) 4 (), (&)
av)g as/y, V), ar /) .,
2 (39),=- (%) ¥ (), ()
as), av) . av), \as),
¥ ()= () % (%)= (%)
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57. (70%)YPABHEHUSIMU COCTOAHUA PABHOBECHOI'O M3JIVUEHUS SBJISI-
IOTCA
N B 4) p-3Tpr
V 20
2) p= %NkT 3 p= %0’1‘4
3) pv="rr 6) v ="lgrT
H I
58. (90%)YPABHEHUSIMU COCTOAHUA UAEAJIBHOT'O I'A3A ABJIAIOTCS
1) = %RT 4 p- %NkT
2) - E oT" 5) pV=RT
V
3  p= ;joT“ 6) - %RT



59.

(90%)TEPMHNYECKNUMU YPABHEHUAMU COCTOAHUA ABJIAIOTCA

1) U= E =oT! 4) b= §/‘ERT
V 2
2) Ep- %NkT 5 ,- %m
3) pV = :ERT 6) pV = 13R’}.“
H I
60. (90%)KAJIOPUYECKNMU YPABHEHUAMUM COCTOSHUSA SABJISIIOTCA
1) = i%RT 4) p- %NkT
g). u = E = JT‘I 5) }JV = RT
V
3) p= Lﬂ“4 6) E=§RT
3 2
61. (80%)COAEPXXAHUE ITEPBOI'O HAYAJIA TEPMO/MHAMMUKU BBIPAXXAETCA
OOPMVYJIAMU
1)  dU =TdS - pdV + pdN
2) dU =dA+dQ +dZ
3) 91"1mn S(T,V,p,...) = S(V,p,...)
4) :}ng}] S(T,V.p,...) =5y = const
62. (40%)ITPUHLIUITI CUMMETPUIN KHHETI{I}IECKHX KOD®DPUITMEHTOB B TEOPUU
OH3ATEPA BBIPAXKAETCA ®OPMVYJION
1) Lﬁk(H) = —LM(—H)
2)  Li=Ly
3)  La(H)=-Lu(H)
4) Ly(H)=Ly(-H)
63. (70%)®YHKIUAMU COCTOSHUS CUCTEMBI SBJISIIOTCS
1) pabota
2)  BHYTDEHHSSI DHEPIUs
3)  sHTponud
4)  KOJHYECTBO TeEIlIa
5)  XWMHWYECKHH ITOTCHIHAI
64. (70%)O0T ITPOLUECCA, COBEPILIAEMOI'O CHUCTEMOMU, 3ABUCST
1) paGora
2)  BHYTPCHHSS dHEPIHs
3)  osHTpomnHA
4)  KOJWYECTBO TEIUIa
5)  XMMHYECKUIH HOTEHI[HAI
65. (50%)CJIEACTBUAMU TPETBET'O HAYAJIA TEPMOJWMHAMMKU SIBJISAKOTCA
VYTBEPXXJIEHU O
1)  HEBO3MOXXHOCTH BEYHOTO JIBUTATEJIS BTOPOTO POJIa
2)  HEJOCTHMIKHUMOCTH a0COJIOTHOIO HYJISI TEMIIEPATYPhL
3)  HEBO3MOXKHOCTH BEYHOI'O JBHTATEIs IIEPBOTO POJIa
4)  cTpeMIIEHHMM TEIUIOEMKOCTH K HYJIIO IIPU CTPEMIIEHUU a0COIIOTHON TEMIEPaTyphl K HYIIIO
5)  crpemieHuM kK03(DdHUIMEHTA TEIUIOBOTO PACIIUPEHUA K HYIIO0 IPU CTPEMIICHUHU abCOIIOT-

HOU TEMIIEPATYPEI K HYIIIO




66.

(50%)PABHOBECHBLIE ITPOLIECCBI XAPAKTEPU3YIOTCA

1)  oTCyTCTBHEM ONpPEACICHHOMN peaKiMi CUCTEMbI Ha BHEIITHHE BO3JACHCTBHUS JAaHHOTO POJia

2)  IOJHOW OIPENEIEHHOCTLIO PEAKIIMU CUCTEMBI Ha BHENIHNE BO3JAEHCTBHS JAHHOIO pOia

3)  HEOMHOPOIHBIM IOJEM TEPMOIUHAMUYCCKUX BEIUIUH

4)  OJHOPOIHBIM IIOJEM BCEX TEPMOAMHAMUYECKUX BEIUYUH

5) npeoOpa3zoBaHMEM HETEILIOBBIX BHOB SHEPIHH B TEILIOTY

67. (50%)HEPABHOBECHBIE ITPOIIECCBI XAPAKTEPU3VYIOTCS

1)  OTCYTCTBHMEM OIpPENECIEHHON peaKIIM¥ CUCTEMBI HAa BHENIHNE BO3JAEHCTBHS JAHHOIO pOaa

2)  TOJIHOW OMNPEEIEHHOCTHIO PEAKIIMU CUCTEMbI Ha BHEIITHUE BO3ICHCTBHUS JJAHHOTO PO/Ia

3)  HEOAHOPOIHBLIM IOJEM TEPMOIMHAMUYECKUX BEIMYMH

4)  OAHOPOIHBIM ITOJIEM BCEX TEPMOJAMHAMHUCCKUX BEITHUHH

5)  npeoOpa3oBaHUMEM HETEIIOBBLIX BUJIOB YHEPTHUH B TEILIOTY

68. (50%)TEOPHMS DUHIITEMHA TEIUDIOEMKOCTH TBEPJIbIX TEJI OCHOBAHA HA
CJIEAYIOIMX IMTPEAITOJIOXXEHUAX

1)  Kaxabplii HOPMAJIBHBIA OCIHIUIATOP MPEACTABISIET cO00M MOy 3BYKOBBIX KOJ€OaHUHN TBEp-
JIOTO Tejia

2)  TBepaoe TeI0 — cOBOKYNHOCTh 3N OJIMHAKOBBIX U HE3aBUCUMBIX JIMHENHBIX OCIUILIATODOB

3)  IBMXKEHHE OCHULISATOpPA OMUCHIBACTCS 3aKOHAMH KJIACCHUYSCKONW MEXaHUKH

4)  TBepmoe TeI0 — COBOKYMHOCT 3N OCIMUIATOPOB € Pa3IMYHBIMUA YaCTOTAMH

5)  JIBMIKEHHE OCIMJUIATOPA ONMCHIBAETCS 3aKOHAMU KBAHTOBON MEXAHMKHU

69. (50%)TEOPUA AEBAA TEIIJNIOEMKOCTU TBEPABIX TEJI OCHOBAHA HA CJIEJLY-
IO X ITPEAITOJIOXKEHUAX

1)  KaxJapli HODMAJIBHBIN OCHMJUISITOD MPEACTABILIET cOOOM MOV 3BYKOBBIX KOJICOaHUN TBED-
JIOTO Tena

2)  TBepIoe TENI0 — COBOKYMHOCTH 3N OJIMHAKOBBIX U HE3ABHCUMBIX JINHEHHBIX OCIHILISTOPOB

3)  ABWXCHHE OCHUILISATOPA OMHMCHIBACTCS 3aKOHAMH KJIACCHUECKON MEXaHHKH

4)  TtBepnoe TeNNo — COBOKYIMHOCTE 3N JIMHENHBIX OCIMILIATOPOB C Pa3JINYHBIMKM YaCTOTAMH

5)  ABWKEHME OCLMILIATOPA OIHMCHIBAETCS 3aKOHAMU KBAHTOBOM MEXAHMKHU

70. (70%)TEPMOIAMHAMMUYECKAS (CTATUCTUYECKAS) CUCTEMA — 3TO

1)  Makpockommyeckas CHCTeEMa

2)  MHUKPOCKOIHMYECKAs CUCTeMa

3)  cucTema, MOAUUHSIONIAS 3aKOHAM KJIAaCCHYECKON MEXaHHKH

4)  cucrema, ompeneIeHHBIM 00pa30M BBICIEHHAS CPEAH OKPYKAFOIINX TEI

5)  cmcrema, MPOCTPAHCTBEHHBIE pa3MeEPBI M BPEMsI CYIIIECTBOBAHMS KOTOPOM HOCTATOYHBI JUIS
IIPOBEJICHMS HOPMAaJIbHBIX IPOLIECCOB U3MEPEHUM

71.  (90%)®PA30BBLIE ITEPEXO/IbI ITIEPBOI'O POJA XAPAKTEPU3YIOTCS

1)  HaguyMeM CKPBITOM TEIIOTHI IEPEXO0Ia

2)  CKAa4KOM XHMHYECKOI0 MOTEHIIHAajIa

3)  W3MEHEHMEM VIEIBLHOr0 00hemMa

4)  CKa4YKOM IEPBOM MPOU3BOIHON XMMHYECKOrO MOTEHIIMAIIA

5)  CcKaYKOM BTOPOM MPOM3BOIHON XUMHUYECKOTO IMOTEHI[HAIIA

6) CKAaYKOM TETUIOEMKOCTH ITPH MOCTOSIHHOM JIaBJICHUH

72.  (80%)DPA30BLIE ITEPEXO/Ibl BTOPOI'O POJA XAPAKTEPU3YIOTCAA

1)

HaJIMYUEM CKPBITOM TEIUIOTHI Mepexoa



2)

CKa4YKOM IME€PBOM MPOU3BOJHOM XUMHUUYECKOTO MOTEHIIAIa

3)  CKauKOM XMMHYECKOTO MOTEHIIMAIa
4)  W3MEHEHHUEM YJEeIBHOTO 00BbeMa
5)  CKAaYKOM TEIUIOEMKOCTH IIPH OCTOSIHHOM JaBJICHUH
6) CKauyKOM BTODPOW MPOM3BOAHOM XUMHUYECKOTO MOTEHIIHANA
73.  (40%)XMMUYECKHWH ITOTEHIIVAJ UJEAJIBHOI'O BO3E-TA3A
1)  sABASCTCS MOJOXHUTEIBHBIM MTPH HU3KHUX TEMIIEpaTypax
2)  1pu BBICOKHX TeMIepaTypax SIBJISETCS OTPUIATEIBLHBIM M yMEHbIIACTCS OBICTpee MmepBOM
CTCTIICHH TEMIIePATYPhI
3)  oOpariaercs B HyJIb IPH TEMIIEPATYPaxX HIKE TEMIIEPATYPbI BHIPOIKICHHSI
4)  npu HU3KHX TeMIIEpaTypax KBaJpaTHYHO yObIBaeT
5)  sBisAeTCS OTPUIATEIBLHBIM MM PABHBIM HYIIIO MPH JFOOBIX TEMIIEPATYPax
74.  (40%)XMMUYECKHWH ITOTEHIMAJ UJEAJIBHOI'O ®EPMU-TA3A
1)  sBIsAETCS OTPHUIATEILHBIM WM PABHBIM HYJIIO MPH JHOOBIX TEMIIEPATypax
2)  sSBIAETCS MOJOKUTEIbHBIM IPU HU3KUX TEMIIEpPaTypax
3)  Opu BBICOKHX TeMIIEpaTypax SBISETCS OTPHUIATEIbHBIM U YMEHBINACTCS ObICTpEe MEepBOi
CTCIICHH TEMITIEPATYPhI
4)  oOparaercs B HyJIb P TEMIIEPATypax HIKE TEMIIEPATYPbhI BHIPOIKICHHS
5)  npu HU3KHMX TEMIepaTypax KBaJpaTHYHO yObIBaeT
75. (70%)CHEKTP KBAHTOBOI'O JIMHEMHOI'O T'APMOHMYECKOI'O OCLIMJIJISA-
TOPA SABJISAETCA
1)  BBIPOXKACHHBIM
2)  HEBBIPOXJICHHBIM
3)  SKBWJIMCTAHTHBIM
4)  HEIKBHIMCTAHTHBIM
5)  orpaHMYECHHBIM
76.  (70%)CIHEKTP KBAHTOBOI'O POTATOPA SIBJISAETCSA
1)  BBIPOKIACHHBIM
2)  HEBBIPOXKJICHHBIM
3)  OKBUIUCTAHTHBIM
4)  HEIKBHIMCTAHTHBIM
5)  orpaHMYCHHBIM
77. (30%)TEINIOEMKOCTD TUITA LIOTKU
1)  yMeHbIIIaeTcs MPH CTPEMJICHUN TEMITEPATYPhI K OECKOHEUHOCTH
2)  BO3pacTaeT MpH CTPEMJICHUU TEMIEPaTypbl K OECKOHEUHOCTH
3)  CcTpeMHTCS K HYIO IPH CTPEMIIEHUU TEMIEPATYPhI K HYITIO
4)  crpeMHuTCs K OECKOHEYHOCTH MPU CTPEMIICHUH TEMIIEPATyPhl K HYIIO
78. (90%)CKOPOCTDb v U YCKOPEHMUE a ITPU OBPAIIIEHVNW BPEMEHU T ITPEOBPA-
3VIOTCA KAK
1) @7 (t) =v(-t) 3) a't)=d(-1)
2)  #'(t)=—7(-1) 4) @'ty =-a(-t)
79. (90%)UMITYJIbC p U MOMEHT MMPVJIbCA L ITPU OBPAILIEHMM BPEMEHU T
[MPEOBPA3YIOTCS KAK
1) 70 = F—t) 3) L(t)=L(-t)
2) 7O)=-p-) 4) L") =-L(-t)



80. (80%)HAITPSDKEHHOCTD DJIEKTPUYECKOIO IT1OJIAA E U MATHUTHAS MHAYK-
M B ITPY OBPAILIEHMY BPEMEHU T ITPEOBPA3YIOTCA KAK
1) E"(t)=-E(-1) 3) B'(t)=-B(-t)
2) E"(t)=E(-1) 4) B"(t)=B(-1)
81. (80%)IIJIOTHOCTD DJIEKTPUYECKOI'O 3APSA p U ITJNIOTHOCTH TOKA j ITPU
OBPAIIEHMU BPEMEHU T ITPEOBPA3YIOTC KAK
1) ) =p-1) 3) ) =-i-1)
2) T ) = —p(—t) 4) }T(ﬂ = 5(“”
82. (70%)OCHOBHBIMUA TIPUHIUIIAMU TEOPUM HEOBPATHUMBIX ITPOLIECCOB
OH3AT'EPA ABJIAIOTCS
1)  OpUHIUI HE3aBUCUMOCTH TEPMOJAMHAMHUYECKUX MOTOKOB OT TEPMOJAUHAMHUYCCKUX CHIT
2)  NPUHLKI CUMMETPUH KMHETHYECKUX KOO(D(DOUIIMEHTOB
3)  KBaapaTWyHas 3aBUCHMOCTH TEPMOAMHAMUYECKUX TOTOKOB OT TEPMOJAUHAMHUYCCKUX CHII
4)  jnuHelHas CBA3b MEXKY TEPMOAMHAMUYECKMMU IOTOKAMU M TEPMOIMHAMUYECKUMU CHIAMU
5)  OpPUHIKI aHTUCUMMETPUU KUHETUYECKHX KOI(D(DHUIIHCHTOB
83. (70%)ITPUYMNHAMU U3MEHEHUA HEPABHOBECHOW ®YHKIIUU PACITPEJIEJIE-
HUS ABJISIIOTCSA
1)  BO3pacTaHWE SHTPOIUH CHCTEMBI
2)  nBwxeHwHe (apeid) yacTuil B FV-IPOCTPAHCTBE
3)  3aKOH COXpaHCHHS SHEPIHU
4)  CTOJKHOBEHUS YaCTHUI
84. (80%)CPEJHAA DHEPI' M1 KBAHTOBOI'O TAPMOHUWYECKOI'O OCHWIJISATOPA
1)  npwu GOJBIIMX TEMIEPATYPAX MPOIOPLUOHAIBHA TEMIIEPATYPE
2)  1pu OOJIBIIMX TEMIIEPATYPax MPOMOPIHOHATILHA KBAAPATy TEMITEPATYPhI
3)  npu HM3KHX TEMIEPATYpax CTPEMHUTCS K IMOCTOSHHOMY M HE PABHOMY HYJIIO 3HAYEHHUIO
4)  TpU HA3KHX TEMIIEPATypax CTPEMHTCS K HYJIFO
5)  1pu HU3KUX TeMIlepaTypax CTPEMHUTCS K OECKOHEYHOCTH
85. (80%)CPEAHASA SHEPI'MA KITACCUYECKOI'O TAPMOHUWYECKOI'O OCIHMJIJIA-
TOPA
1)  npwu GOJNBIIMX TEMIEPATYPAX MMPOIOPLUOHAIBHA TEMIIEPATYPE
2)  mpu OOJBIIUX TEMIIEpaTypax MPOMOPIUOHATbHA KBaJPaTy TEMIIEPATyPhI
3)  [pH HU3KHX TEMIIEpaTypax CTPEMHUTCS K MOCTOSHHOMY M HE PABHOMY HYJIIO 3HAUEHHUIO
4)  npu HU3KHX TEMIOEpATypax CTPEMHUTCS K HYIIIO
5)  1pu HU3KUX TeMIlepaTypax CTPEMHUTCS K OECKOHEYHOCTH
86. (70%)OBPATHUMBIMH BO BPEMEHMU ABJISIFOTCS 3AKOHBI
1) KBaHTOBOW MEXAHUKH
2)  TepMOJWHAMHKHU
3)  KJIacCHMYECKOW MEXaHHMKH
4)  KJIaCCHMYECKOM DIEKTPOAMHAMUKH
5)  cratucTHYECKON (PHU3UKU
87. (70%)HEPATHUMbIMU BO BPEMEHU ABJIAIOTCS 3AKOHBI
1)  KBaHTOBOW MEXaHHKH
2)  TepMOJMHAMHUKH

3)

KJIACCUYECKON MEXaHUKH



4)

KJIaCCUYECKOI SJICKTPOAUHAMUKN

5)  craTuCTHYECKOU (PU3MKH

88. (70%)IIPUMEPAMM CUCTEM C BECKOHEYHO BOJIbIIIMM YMCJIOM CTEIIEHEN
CBOBO/IbI SABJIAIOTCS

1)  MHOroaTOMHBIN HI€AIbHBIH I'a3

2)  PaBHOBECHOE U3JIYYEHHE

3)  TBepmoe TEIO

4)  dwusnueckoe mojie

89. (50%)JABYXATOMHBIN I'A3 UMEET

1)  Tpu mocTymaresbHBIE CTENEHU CBOOOIbI

2)  JBe BpalaTelbHbIE CTEIEHH CBOOOIBI

3)  Tpu BpamaTeabHbIC CTEIICHH CBOOOIBI

4)  oany KojeGaTeNnbHYIO CTENEHb CBOOO I

5)  DIEKTPOHHBIE CTEIEHH CBOOOIBI

6)  aBe KoJeOaTeIbHbIE CTEIICHH CBOOOIBI

90. (40%)TPEXATOMHI)II71 I'A3 UMEET

1)  Tpu mocrynaTenbHbIE CTEIEHH CBOOOIBI

2)  JBe BpallaTe/IbHbIC CTEIICHU CBOOOIbI

3)  Tpu BpanarelbHblE€ CTENEHN CBOOO I

4)  Tpu KoJsebaTeabHbIE CTENEHU CBOOOIBI

5)  5IeKTpOHHBIE CTENEHHU CBOOOIBI

6)  aBe KoJeOaTeIbHBIC CTEIICHH CBOOOIBI

YIIOPAAOYHUTE:

YHOPAJOYMTE 11O BO3PACTAHUIO

91.

(70%)KPUTUYECKUE TEMIIEPATYPbI, COOTBETCTBVYIOIIME
(2)BpaiaTesnbHBIM CTEIIEHSM CBOOOIBI

(4)251€KTPOHHBIM CTENIEHSM CBOOOIBI

(1)moctynarenbHBIM CTETIEHSIM CBOOOIBI

(3)xonebaTenbHBIM CTENEHSIM CBOOOIBI

YHOPAJAOUYMTE 11O HOPAAKY BBIITIOJIHEHUA

92.

93.

(80%)ITYHKTBI TTPOIT'PAMMBI TUBBCA [JIA H30JIMPOBAHHBIX CUCTEM
(KITACCUYECKAS CTATUCTUKA)

(3)ompeneneHye SHTPOIUU CUCTEMBI M U3BJICUEHUE U3 HEE TEPMOJMHAMUUECKON HHpOopMa-
UH

(1)popmynupoBKka MUKPOCKOTMYECKON MOAETH MAaKPOCKOITMYECKOTO TeJla — HallMCaHHUe SIB-
HOro BHa QyHKIUU ['aMuiIbTOHA

(2)BBIUKCIIEHHE HOPMUPOBOYHOTO JAESTUTENS

(80%)ITYHKTBI [TPOI'PAMMBI T'MBBCA JUUIAA 3AKPBITBIX CHUCTEM, HAXO/IS-
HINXCS B KOHTAKTE C TEPMOCTATOM (KJIACCUYECKAA CTATUCTUKA)
(2)BBIUKCIIEHNE CTATUCTUYECKOTO UHTErpaja

(1)popmynupoBka MUKPOCKOTMYECKON MOAETH MAaKPOCKOITMYECKOTO TeJla — HallMCaHHe SB-
HOro Bujaa (pyHKuMH ['aMunbToHa

(3)onpeneneHue cBOOOHOM PHEPTUN U U3BJICUCHHE U3 HEE TEPMOIUHAMUYECKON HHPOpMa-
UH



94.

95.

(80%)ITYHKTBI ITPOI'PAMMBI TUBBCA IJIS1 OTKPBIThIX CHUCTEM, HAXOS-
HINXCS B KOHTAKTE C TEPMOCTATOM (KJIACCUYECKAA CTATUCTUKA)
(3)ompenenenrie OOIBIIOTO TEPMOIMHAMUYIECCKOTO IMMOTSHIIMAIA U U3BIICYCHUE U3 HETO Tep-
MOJMHAMUYECKON HH(DOpMAIIH

(1) bopmynupoBKa MUKPOCKOITMYECKON MOJIENIN MaKPOCKOTMUECKOIO TeJla — HAalTUCaHHE SB-
HOTrO BHa (GYHKIUYU ["aMuiIbTOHA

(2) BbIuKCIIEHUE OOMBILIOTO CTATUCTUYECKOT'O HHTErpalia

(80%)ITYHKTBI [TPOI'PAMMBI I'MBBCA JUJIAA 3AKPBITBIX CHUCTEM, HAXO/IA-
HINXCA B KOHTAKTE C TEPMOCTATOM (KBAHTOBAS CTATUCTUKA)
(3)ompenencHrie CBOOOHON SHEPTUH M U3BIICUCHHUE U3 HEEC TCPMOIMHAMUYICCKOM HH(POpMa-
LUH

(2)BBIUUCIIEHHE CTATUCTUYECKON CYyMMBI

(1)popmynupoBka MUKPOCKOIIMYECKON MOJIEIN MAaKPOCKOIIUYECKOT0 Tejla — HAlIMCAHUE SIB-
HOT'0 BUJA oneparopa ['aMHIbTOHA U pelleHre cTaunoHapHoro ypasHenus Llpennnrepa

YCTAHOBUTE COOTBETCTBHE:

96.

1)
2)
3)
4)
5)
6)

(80%)MEXAY ®U3NYECKON BEJIMYMHOW M TEPMOJIMHAMMYECKOH KO-
OPJIMHATOM U CUJIOM, COOTBETCTBYIOIIEN JAHHOMY TEPMOJMHAMU-
YECKOMY KOHTAKTY

JTABJICHHC A) MexaHHYeCKast KOOpAHHATA
TeMIeparypa B) Mexanuueckas cuia
SHTPOTHS C) TerutoBast KOOpAMHATA
XUMHYECKHH MOTESHIHAI D) rerutoBas cuia

00BeM (CO 3HAKOM MHUHYC) E) w™arepuanbHas KoopanHarTa
YHCIJIO YaCcTHI] (Macca) F) wMarepuanbHas cuia

OTBETHIL: 1A, 2D, 3C, 4F, 5A, 6E.

97.
1)
2)
3)
4)

5)

(90%)MEXIY HA3BAHUEM ITPOLIECCA U EI'O OITPEJIEJIEHUEM

UH(PUHUTE3UMAIBHBINA TPOIIecC A) oOmeHa TerioM Het

KBa3UCTATUUECKHI MPOIECC B) OecxkoHEeYHO MEIJICHHBIH MPOIECC

o0paTuMbIii poriecc C) OeckoHe4HO MabIi MpoIece

IUKJINYECKUI TTPOLIECC D) wMmoxer ObITh MPOBEJECH B 0OpPaTHOM TI0-
psizke

aauabaTHIeCcKui mporiece E) HaumHaercs v 3aKaHYMBAETCS B OJHOM
TOUKE

OTBETHIL: 1C, 2B, 3D, 4E, 5A.

98.
1)

2)

3)

(90%)MEXTY ®OPMYVJION U EE HABBAHUEM
w(g.p) = —exp { J(O.Vip) +uN - Hlg.pV )} A) MHKPOKAaHOHMYECKOE PACTIPE/IENCHHE

N S} ['u606ca
w(g,p) = QY E,V)§(H (g,p, V) — E) B) kaHoHuueckoe pacnpenenenue ['no-
Oca
B { Hg,p,V )} C) 607bII0e KAHOHMYECKOE pacipeere-
(g, p) =
Hue ['n66ca
2A 3B

OTBETHI: 1C,



99.  (70%)MEXIY ®OPMYJIOIN U EE HA3BAHUEM

1) E(w) = h}i:t exp (_ hw ) A) dopmyna [Tnanka
e =)
2) he’V B) dopmyna Penes-/Ixunca
Ew) = 726 {exp () — 1}
3) Ew)= Li eV C) dopmyna Buna
T

OTBETHIL: 1C, 2A, 3B.

100. (70%)ME}_KI[Y ®OPMYVJIOM U EE HABBAHUEM

1) 5= A) pacnpenencaue bombimana
T oexp{E} -1
2) . 1 B) pacnpenencane ®epmu-/Iupaka
! exp{“_“} +1
3) i {ﬂ 5 £l } C) pacmpenenenue bose-DiiHireiina
OTBETHL: 1C, 2B, 3A.

101. (60%)MEXY ®A30BbIM ITEPEXOAOM U1 EI'O TUTIOM

1)  mepexoi XKUAKOCTH B a3 A)  da30BbIi MIEpexo/1 IEPBOTO Poja
2)  Tepexo] TBEPIOro Teja B KHIKOCTh B)  ¢dasoBslit mepexoa BTOporo pojaa
3)  mepexoj TBEpIOro Teia B ra3

4)  mepexo[l JKUAKOTO I'ejsl B CBEPXTEKyUee COCTOSIHUE

5) mepexon peppomMarHeTHKa B apaMarHeTHK

6) mepexoj MeTallia B CBEPXIPOBOISIIEE COCTOSHHE

7)  mepexoJ rasa B )KUAKOCTb

OTBETHI: 1A, 2A, 3A, 4B, 5B, 6B, 7A.

102. (90%)MEX/Y THUIIOM CTATHUCTUKU CUCTEMbBI OJJMHAKOBBIX YACTUIL U

CIIMHOM YACTUILIbI
1)  cratuctuka ®epmu-/upaka A)  monyuenblii ciuH
2)  cratuctuka bo3e-DiiHmTeiHa B)  wensbii ciua

OTBETBHL: 1A, 2B.

103. (50%)MEXY XAPAKTEPUCTUYECKON ®VYHKIUEN U EE ECTECTBEHHBIMU

ITEPEMEHHbBIMHU
1)  BHyrpenHss sHeprus U A) naBnenue P W Temmeparypa T
2)  cBoOomHas sHeprusi F B) o0wvem V wuoaHTpOmHs S
3)  owrtamenus H C) namienue P W SHTpomHs S
4)  TepMOAMHAMHUYECKUH MoTeHIman @ D) rtemmeparypa T uo0bem V

OTBETHIL: 1B, 2D, 3C, 4A.

104. (50%)CHEKTPAJIBHAS INDIOTHOCTb SHEPTU PABHOBECHOI'O U3JIVUEHNSI
KOPPEKTHO OIIMCBIBAETCA ®OPMVYJION

1) E(w) = Puw® Vexp ( h“) A) TIpu Bcex 4acToTax
= _hw
2) Ew) = TV B) npu Hu3KkMX yacToTax
oo (51
3) E(w) = w? oV C) npu BBICOKHX 4acTOTaX

w2l

OTBETBHL: 1C, 2A, 3B.



105. (80%)MEXIY ®YHKIUWEN CTATUCTUYECKOI'O PACIIPEJIEJIEHUS U YCJIO-
BMAMMU, B KOTOPBIX HAXOJUTCA MAKPOCKOIIMYECKAS CUCTEMA

1)  MUKPOKOHOHHYECKOE pacIpe/ie/iCHUE A)  3amKHyTas CHCTeMa IPH MOCTOSTHHOM
['n66ca TeMIiepaType

2)  KaHOHHMYECKOE pacrpeieiicHHe B) wusomupoBaHHas cucTeMa
['u66ca

3)  OoubIIOE KAHOHMYECKOE PACIIPEICICHHE C)  OoTKpbITas cUCTEMa MPH MOCTOSTHHOMN
['n66ca TeMIIepaType

OTBETBHL: 1B, 2A, 3C.

106. (70%)MEXY XAPAKTEPUCTUYECKOM ®YHKIIMEN U EE OIIPEJIEJIEHUEM

1)  cBoGoauas sHeprus F A) U+pV
2)  owramenus H B) U-TS
3)  TepMOAMHAMHUYECKHH MOTeHIUAN @ C) -pVv

4)  OGounblioi TepMoauHamMudeckuit moteniman J D) U-TS +pV
OTBETBL: 1B, 2A, 3D, 4C.

107. (70%)MEXY XAPAKTEPUCTUYECKON ®YHKIIUEN U EE IIOJHBIM JIUDDE-

PEHLIAJIOM
1)  BHyrpenuss sHeprus U A) —-SdT-pdV+ udN
2)  cBoOomHas sHeprus F B) TdS+Vdp+ udN
3)  ouramenus H C) TdS—pdV+ xdN
4)  TepMOAMHAMHUYECKUH MOTCHIUAT @ D) -SdT-pdv- Ndu
5)  Gomnbroit TepmoauHamudeckuii motenmman J E)  —SdT +Vdp + 4 dN

108. (80%)MEXAY YCJIOBUAMY, B KOTOPBIX HAXOAUTCS MAKPOCKOIIMYE-
CKAS CUCTEMA U ®YHKIMEU CTATUCTHUYECKOI'O PACITPEJEJIEHUA

1)  3aMKHyTas CHUCTeMa MPH MOCTOSHHOM A)  MHUKPOKOHOHHYECKOE pacrpe/esicHue
TemIeparype I'n66ca
2)  W30JMpOBaHHAs CUCTEMa B) xaHoHMYecKoe pacrpeescHue
I'n66ca
3)  OTKpBITas cHCTEMa MPH MOCTOSHHOM C) Ooublioe KAaHOHUYECKOE pacipesese-
HHE
TeMIIepaType ['u606ca

OTBETHL: 1B, 2A, 3C.

109. (60%)MEX Y TEIUIOBO MAILIMHOM U ITUKJIOM KAPHO

1)  TerToBOI HacocC A)  obparubeiii nuka Kapuo
2)  XOJOIMILHUK B) npsmoii mukn Kapao
3)  TeIuIoBOIi ABUraTEh

OTBETHIL: 1A, 2A, 3B.

110.  (80%)MEXIY CUCTEMON TOXJECTBEHHBIX YACTHI] M CPEJJHUMU YNC-

JIAMU 3AITIOJIHEHUA
1) cucTema TOXIECTBEHHBIX (EPMUOHOB A g = 1
oo (55 -1
2) cucTeMa TOXIECTBEHHBIX O030HOB B) - 1
exp {%} +1

OTBETBHL: 1B, 2 A.



111. (80%)MEXIY TUIIOM CUMMETPHN BOJIHOBOW ®YHKI[MIKM MHOTOYACTHY-
HOU CUCTEMBI 1 CIITMHOM YACTUIL]
1) cumMeTpuuHas BOJHOBas QyHKIUSA A) YaCTHIIBI C IETBIM CITMHOM

2) aHTUCHUMMETpHUYHAas BOJHOBas GyHKuuss B) wyacTHIBI ¢ MONyLENbIM CITMHOM
OTBETHIL: 1A, 2B.

112. (70%)MEXIY CIIMHOM YACTHUL 1 CPEJHUMHA YUCJIAMY 3AIIOJTHEHNA

1) wenslii criuy A) iy = v
) 1

2) monyuensli ciuH B) - L
T T

OTBETHIL: 1A, 2B.

113. (80%)MEX/Y HAYAJIAMU TEPMOJNHAMUKU U ®OPMVYIIAMU, UM COOT-

BETCTBYOIIMIMHA
1) mepBoe HayaIo A) lim § (T,V,p,...) =Sy = const
2) BTOpOE HAYAJIO B) f @ .,
T <
3) TpeTbe HAYaAIO C) dU =TdS —pdV +pdN

OTBETHIL: 1C, 2B, 3 A.

114. (80%)MEXY ®U3NYECKMMU BEJIMYNHAMMU U ITPON3BOJHBIMU BOJIb-
MOoro TEPMOAMHAMMWYECKOI'O ITOTEHIIMAIJIA

1) ouTpomus S A) (E )
o) vy
2) naBieHue P B) (cﬁ )
o) vr
3) umcno yactui; N C) aJ
(7).,
D) (3._;’ )
i)y,
E) (BJ )
ar )y,
OTBETHL: 1E, 2C, 3A.
115.  (50%)MEXY ®OPMVYJIAMHU 1N UX CMbBICJIOM
1) jg aQ 0 A) wunTterpan Kiaysuyca st 0OpaTHMbIX
[IUKJIOB
2) f aqQ 0 B) wunrerpan Knaysuyca ams HeoOpaTHMbIX
[IUKJIOB
3) jg @;Q <0 C) wunterpan Knaysuyca st 100BIX IIUKIIOB
4) % (Z“_Q <0 D) nenpaBunbHas Gopmyna
5 aQ
: f 7 0

OTBETHIL: 1D, 2D, 3B, 4C, 5A.

116. (80%)M\1JE}KI[V OUSNYECKMMU BEJIMUMHAMU U TTPOU3BOJHBIMU BHYT-
PEHHEU SHEPI'MIN
1) naBnenue p A) (8&’)
s

Vv



2) Temmneparypa T B) (@ )
WV /s

OTBETHIL: 1B, 2

117.  (80%)MEXAY OU3NYECKNMU BEJIMUMHAMMU N [TPON3BO/HBIMU TEPMO-
JUHAMUWYECKOI'O ITOTEHITMAJIA

1) osHrpomms S A) (@)
op /)
2) obwem V B) (fﬂ)
as),
) _ (@)
ap )
D) (8@)
81” P
E) _ (@)
8T by
OTBETHI: 1E, 2A
118.  (80%)MEX/Y ®U3NYECKNMU BEJIMUMHAMU U ITPON3BO/IHBIMU CBO-
BOJIHOM DHEPTUU
1) ouTporms S A) (tﬁ )
aT ¥
2) naBieHue p B) (‘E )
ar ),
c) (BF)
ar ),
D) (ap)
ar P
E) (aF )
av),
OTBETBL: 1C, 2E
119. (80%)MEXY ®U3NYECKNMU BEJIMYNHAMU 1 ITPOU3BOJIHBIMIU SHTAJIb-
I[M1MN
1) rtemmeparypa T A) (g )
a5 ),
2) obwvem V B) _(fﬁ)
as ),
C) (-:9H)
ap
> (o),
° &)

OTBETHIL: 1A, 2



120. (70%)MEXAY ®OPMVIIAMU N UX CMBICJIOM

1) S= Z Xk
k

2) L= LuX:
k

3) Ly(H)=Ly(-H)

4) Lig, = L

OTBETHIL: 1B, 2C, 3D, 4A.

A)
B)
C)

D)

MPUHIIAI CAMMETPUH KHHETUYECKUX KO-
s urmeHToB
TEopeMa O MPOU3BOICTBE SHTPOIHH

CBSI3b TEPMOJIMHAMHYECKUX TIOTOKOB U
CHIT

NPUHIUI CAMMETPUH KHHETHYECKUX KO-
3¢ (HUIMEHTOB MPU HATUYUHA MATHHUT-
HOTO TIOJISt



