MMHUCTEPCTBO HAVKHM U BBICIIIET'O OEPA30BAHMS POCCUMCKOU ®EJEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

OU3BUNKA KOHIAEHCUPOBAHHOI'O COCTOSAHMUAI.
TEPMOANHAMMUKA. CTATUCTHYECKASA ®U3UKA.
OUBNYECKASA KNHETUKA

MeToauueckune YKa3aHud 110 BBINOJHCHUIO ITPAKTHYCCKHX 3aHATHH

Hanpagnenune noaroroBku 03.03.02 dusuka
HanpasnenHocTs (mpo¢uiib)
«DyHaameHTanbHas U NpUKIaHas PU3nKa»

CraBponoJib
2026



COJEPKAHUE

L33 S0 023 0 (< 3
Tema 1. Pabora ¥ TemioTa. YPaBHEHHSA COCTOTHMM . .......oovvviiiiiienriienineeenine 7
Tema 2. IlepBoe Hauyai0 TepMoanHaMuKkH. OnipeesieHUe TENJI0EMKOCTEH NIPH
PABTHYHBIX TPOIICCCAX ......eeeieeiuttreeasiutrreeessasnreeeessasseeeesaassseeeessassseeessanneeeessasseeeessnnnes 8
Tema 3. Bropoe Ha4aji0 TepMOAMHAMMKHU. BbIYHCICEHHE JHTPOIHUMH ..................... 8
Tema 4. MeTOABI TEPMOTMHAMIMKH ..........uvreaiuueiaauteeeaateeeeasseessaseeesaseesaasseessssseeesaseeass 9
Tema 5. PaBHoBecHe ¥ YCTOMYUBOCTb. DA30BbIC MEPEXOIBI ......covvveeeereeriiirinneeeennns 9
Tema 6. OCHOBBI CTATUCTHYECKOH MeXaHNKU. MUKPOKAHOHNYECKOE
PACIIPEIEIICHIC..........eeeeeiittieeeeaautteeeeesasbeeeeesasbeeeeesanbseeaesasbseeeeeasreeeeeeasnneeaesaannrneaenaas 10

Tema 7. Kanonudeckoe pacnpenesienne. Pacnpenesnenne MakcBeLa. ................ 10



BBenenue

Leabio Kypca SBiIsIETCS] OCBOCHUE CTYI€HTaMU TEOPETUUECKUX OCHOB U METOIOB
TEOPETUYECKOTO WCCJIEOBaHUS PABHOBECHBIX M HEPABHOBECHBIX MPOILIECCOB B
CUCTEMax C OOJBIIMM YHUCJIOM YacTHUIl, MOBEACHUE KOTOPBIX MOJUUHSICTCS 3aKOHAM
KJIACCUYECKON U KBAHTOBOU TEOPHHU.

OcCHOBHBIC 33241 TUCIUTIIINHBL:

- O3HaKOMHUTH CTYJCHTa C MAaKpPOCKOIMUYECKON TEPMOJUHAMUKOM, MOCBSIIEHHON
(heHOMEHOJIOTHYECKOMY OMHUCAHUIO0 PABHOBECHBIX M HEPABHOBECHBIX CUCTEM OOJIBIIIOTO
YHCJIa YACTHUI] 1 OCOOCHHOCTSAM UX MOBEACHMUS;

- U3YYUTh PABHOBECHYIO CTaTUCTUYECKYIO (DU3MKY, PACCMATPUBAIOIIYIO IMOCTPOCHUE
CTATUCTUYECKON TEOPUU PABHOBECHBIX CHUCTEM, COCTOAIIUX M3 OOJBIIOTO YHCIIA
YacTHII, u yCTaHABJIMBAIOILYIO CBSI3U MEXTY MaKpOCKOITUYECKUM
(TepMOIMHAMUYECKUM) U MUKPOCKOMUYECKUM CIIOCOOAMU OMMCAHUS STUX CHUCTEM,

- JIaTh CTYJICHTY MOHSATHE O HEPABHOBECHOW CTATUCTHUYECKOW (pHr3MKe, OMUCHIBAIOLIEH
OCOOEHHOCTH CIIy4allHBIX TMpoiieccoB ((uykTyaruil) B cucTeMax OOJIBIIOrO Yucia
YaCTUIl U 3aKOHOMEPHOCTH TIEpexojJia CUCTEMbl U3 HEPABHOBECHOI'O COCTOSIHUS B
PaBHOBECHOE (SIBJISIOLTUECS MTPEAMETOM UCCIEOBAHUS (PU3UUECKON KUHETUKH);

- W3y4nTh (UBHKY KOHACHCHPOBAHHOTO  COCTOSIHHS, PacCMaTpPUBAIOIIYIO
CTATUCTUYECKUE 3aKOHOMEPHOCTH KBAHTOBOMEXAHUUYECKHX CHUCTEM OOJBIIIOr0 Yucia
YaCTHI], TECOPHIO KBAHTOBBIX T'a30B U JKUJKOCTEH, KBAHTOBYIO TEOPHUIO TBEPAOTO TETA.

- BOCIIUTHIBATH OOIIIEYEIOBEUECKYIO U MPO(DHECCHOHATBHYIO KYIbTYPY;

- c11oco0CTBOBATH (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHUS,;

- Ccrmoco0OCTBOBAaTh Pa3BUTHIO TaKUX KA4YeCTB, KaK COIlMaibHAs M MpodeccroHaIbHas
MOOMJIBHOCTh, OTBETCTBEHHOCTh 3a CBO€ TMpPOdEeCCHOHAIBHOE  OMpEeIICHHE,
KOHKYPEHTOCTIOCOOHOCTb;

- crmocoOCTBOBAaTh PEHICHUIO TPOOJIEMBbI TOATOTOBKA CTYJCHTOB K JKHW3HM B

COBPEMEHHOM 0011IeCTBE, aJanTaluu K Oyayien mpodeccuu B yCIOBHUSIX PETHOHA.



Lenp NpakTH4ecKOro 3aHATHS — HAYYUTHCS IPUMEHATH TEOPETHUYECKHUE
CBEICHMSI K PEIICHUI0 KOHKPETHBIX 3ajgad. [[ns 3Toro HeoOXOauMO JOCTATOYHO
riiyOOKO€ M BCECTOPOHHEE OOCYKJIEHUE TEOPETUUYECKUX IOHATUH MU IIOJOKEHUI;
pEelIeHrEe TUIIOBBIX 33a4 € MOJAPOOHBIMU KOMMEHTAPUSIMU U Pa3bsICHEHUSIMU Y JTOCKH,
pellleHne aHAJOTWYHBIX 3a7ad Ha (OpPMHUpPOBAaHME YMEHMM U  HAaBBIKOB,
CaMOCTOSITENIbHOE PEIICHUE C 1IEJIbI0 3aKPETJIEHUS] HOBOT'O MaTepuania.

OueHb BaXKHO IPOBOJIUTH PELICHHE K000 3a7auu 0 ONPEAEICHHON CXEME, 110
JTamam.

OO01as cxeMa M IOPSAAOK

CIIICHUA 3aJ1a9IM

N2 Kakue KadecTBa yMma
JTamna DTanbl peleHus 3a1a4u IPOBEPSIOTCS u
BOCIIUTBIBAIOTCS
AHanu3 YCJIOBUI 3amaud, | KoHueHTpauuss W pacliupeHue
1 ompejesieHNe €€ BHUA, COJEp)KaHHs | 00beMa BHUMAHUS
XapakTepa TpeboBaHMi
[IpencraBinenue ycnoBuid 3agadyd B | Y MEHUE CBEPTHIBATH
2 BHUJIE  HEKOTOpoH  rpaduyecko | UHQOPMAIUIO U MPEACTABIATH B
MoJienu (CTPYKTYpHO — JIOTMUECKOM | BUjie  rpaduueckux o0Opasos,
CXEMBI, rpaduKa, pUCyHKa) CITIOCOOHOCTH K a0CTpaKINu
OneHka UMEIOIUXCS AaHHBIX (4TO | YMeHue MPOBECTU aHaIu3,
3 MMEETCA, 4Yero HeIOCTaeT, Kakas | COIOCTABIICHUE " OLICHKY
nHbopmaIus n30bITOYHA) JAHHBIX
Hamerka 1mana pemenus, 4TO
4 Tpedyercs HaTH? Ouenka Hanuuue natynuumn
TPYIAHOCTH 3afauyd. VIHTyWTUBHAs
JIOTaJIKa pe3yJsbTaTa.
ITonck cnoco0a pelmeHns. | YMEHUE  INOCTaBUTh  BOINPOC
5 BoiaBurkeHne runotes uisl peuieHus, | (mpoonemy) 151 BBIJIBUI'aTh
aHalu3 WX, OlEHKa ¢ BBIOOp | TUIOTE3bl [JII WX peUIeHus,
Han0oJiee BEPOSITHOW TUIIOTE3bI CITIOCOOHOCTH K TeHepalluy Ueu
OcyliecTBlieHHE IUIaHA pEUICHUs
6 (pacuer). B  xome  pelieHus | YMEHHE BECTU aHAIN3 U OLEHKY
HETIPEPHIBHO BECTH OLIEHKY CBOMUX | CBOUX JEHUCTBUM, KPUTHUYHOCTH
JNEUCTBUN yma
[IpoBepka wu ananu3 pemieHus. | CmocoOHOCT K OLIGHOYHBIM
7 DopMyIMpOBaHUE OTBETA JNEUCTBUSIM
Anannz pelieHust 3aJ1a4u.
8 OnpenenuTh 3JeMEHT TBOpUecTBa, | CIOCOOHOCTH K CHCTEMAaTHU3aIluN
Kakoil moTpeOoBajCs MpHU PELICHUU
JTAaHHOU 3aJ1a4u




IlepeyeHb TeM NPAKTHYECKUX 3aAHATHI

Ne Tembl

HanmenoBanue tem OUCIUIIIIMHBI, UX KPAaTKOE

coJiepKaHue

O0BEM
qacoB (acTp.)

HNutepakTuBHas

(hopma mpoBeACHMUS

7,8 cemecTp

Tema 1. TepMO)II/IHaMI/IKa. OcHoBHbIE€ MOHATHSA U HUCXO0AHBbIC MOJIOKCHUA TEPMOAMHAMUKH.

1  |TepMmomuHamMuYeckWe CHCTEMBI M WX  OCHOBHBIC 2,25 BrinonHeHue
0COOEHHOCTH. TepmonuHaMuueckue IapaMeTpBL. HHIUBUAYAJIBHBIX
VcXoaHble TONOKEHUS TEPMOAMHAMMKM: IOCTYNAT sallaHnu
CYLIECTBOBAHUSI ~ COCTOSHUSI ~ TEPMOAMHAMHYECKOTO
paBHOBECHs, IOCTyJaT  aJJWTHBHOCTH,  IOCTYJat
CYIIECTBOBAHUS TEMIIEPATYPHI.

Tema 2. OCHOBHbIE 3aKOHbI U YPABHEHUS] TEPMOANHAMHUKH.

2 [leppoe Hayamo TEPMOAMHAMHUKH, TEIUIOEMKOCTh U 2,25 BrimonHenne
CKpBITas TEIJIOTa, OCHOBHBIC TEPMOJNHAMHYCCKUC WHIUBUTYaTbHBIX
mporiecckl M HMX  ypaBHeHHMs.  BTopoe  Hawano 3a7laHui
TepMouHaMuKu. OOpaTUMbIC U HEOOPATHMBIE MTPOIECCHI.

OcHOBHOE ypaBHEHHE TEPMOTUHAMUKHI JUTS
KBa3HCTATUICCKUX MPOIIECCOB. CBs13b MEXKIY
TEPMUYECKUM U KATOPUIECKUM YPaBHEHUSIMH COCTOSHHSI.
TpeThe HAYAIO TEPMOTUHAMUKH.

Tema 3. MeToabl TEpMOIMHAMUKH.

3 MeTo1 IUKIMYECKUX TIPOIECCOB. MeTon 2,25 Brimosnnenue

TEPMOTUHAMUYECKUX MOTCHIIUAIIOB. WHIMBUTYaTIbHBIX
3a1aHUI
Tema 4. CtaTucTnyeckas ¢pusuxa. QOCHOBHbIE MPEICTABIEHHS KIACCHYECKONH CTATHCTHYECKOM
MeXaHHKH.

4 OO0mas Mexanmdeckass Monenb. Da3zoBoe MPOCTPaHCTBO. 2,25 Brimosinenue
CTaTHCTHYECKOE OMUCaHUue (DU3NYECKOH  CHUCTEMBI. WHIUBUTYaTIbHBIX
Teopema JluyBuiis o coxpaHeHuu ¢Ha3oBoro oobema. 3ajaHAN
BosepartHas teopema Ilyankape u Llepmeno. YpaBHeHue
TIBYDKEHHSI CTATUCTHYECKOTO aHCaMOJTs.

Tema 5. Kitaccnueckasi Teopusi pABHOBECHBIX COCTOSTHUH.

5 PaBHOBECHBIN CTATUCTUYECKUMN aHCcaMOJIb. 2,25 Brimonnenue
MukpokaHOHHUYECKOe pacnpenenenue. KaHoHuueckoe WMHIMBUAYaJTbHBIX
pacrpenenenue [ m60ca. Kanonnueckoe pacnpenenenue u 3a1aHui

TepMoJMHaMuka.  Hekoropele — o0mue  CBOMCTBa
KaHOHMYECKOTO  pacIpeAesieHus, €ero  CBsi3b  C
MHUKPOKAaHOHMYECKHM paclpeaeieHueM. Brruncnenne
cBOOOAHOM SHEpTUN naeanbHoro rasa. Ilapagoke ['m66ca.
CpelIHSISI IJIOTHOCTh 4YHMCJIa YaCTHll B IIPOCTPAHCTBE H
yKciia 3aroJHEeHUs Ui HealbHOro ra3a. PeanbHbli ras.
Teopema 0 paBHOMEPHOM pacIpeeIeHun KHHeTHIECKOH
SHEPrHH 110 CTENEHSIM CBOOOIBI M TEOpeMa O BUpHAIE.

[IprMeHeHne TeopeMbl O pABHOMEPHOM PacIpeeICHUH U




TEOpeMBbl O BHpPHAIE K KOHKPETHBIM CHCTEMaM:
rapMOHUYECKUMA OCIIWILIISATOP, TEINIOEMKOCTh
pa3peXEHHBIX Ta30B, TEINIOEMKOCTh TBEPABIX Tel,
Cpemusisi  DHEpPrus, TMNPUXOIAMIAsCS Ha  3aJaHHBIN
YaCTOTHBIN MHTEpPBal B paCIpEleSICHHON cHucTeMe,
MOMYMHSIONICHCS BOJIHOBOMY YpaBHCHHIO, (dopMysia
Penes — JDkuHca Uil pPaBHOBECHOTO U3JIyYEHUS
aA0COJIFOTHO YEPHOT'O Tea.

Tema 6. KBanroBasi craTucTHYeCKasi MEXaHHUKA.

KBaHTOBass Moaenb BemecTBa. KBAHTOBOE KAHOHUYECKOE
pactpenenenue. KgaHToBBIM ocummarop. Popmyia
[lnanka pJis pPAaBHOBECHOTO W3IyYeHHUS aOCOIIOTHO
YepHOro  Tena.  [emIoeMKOCTb  TBEpABIX  TellL
TemnoeMKoCcTh  ABYXaTOMHOTO — WJEalbHOrO  rasa.
KBanToBasi CTaTHCTHKAa CHCTEM OJIMHAKOBBIX YAaCTHII.
@DOoTOHHBIN ra3. ONeKkTpoHbl B MeTtayuie. CTaTHCTHKA
boze—OiHmreiina u ®epmu — Hupaka. Ilpunoxenue
CTaTHUCTUKH bo3e—DiiHImTeiHa K (OTOHHOMY Ta3zy.
[IpumeHeHue CTaTUCTUKHU ®epmu—/upaka K
PIEKTPOHHOMY razy B Mertamie. KoHaeHcanus
uaeanbHoro raza boze—DitHiuTeliHa.

2,25

Brimmonanenne
WHIUBUTyJIbHBIX
3alaHUN

Tema 7. HepaBHoBecHasi ctaTucTu4eckas mexanuka. Kuneruka. Teopusi durykTyanuid.

7 Hcnonb3oBaHue KaHOHUYECKHUX pacrpeneneHui. 5 Brinonnenue
KoppemnsiunonHsle GyHKUUM U (QIYKTyalud IJIOTHOCTH. MHIMBUAYaJIBHBIX
KBaszurepmoguaaMudeckas Teopust Guykryarmid. Bropoe 3a1aHUM
HAa4yajJo0 TEPMOJAWHAMHUKM ISl HE KBa3HCTATHYECKUX
nporeccoB. OOmas  ¢opMmyna Ui BEpOSTHOCTH
(GIIyKTYyallHOHHOTO ~ OTKJIOHEHHS OT  PaBHOBECHOT'O
COCTOSTHHS. 3aBUCHMOCTD pacnpeneneHus oT
WHTEHCUBHOCTU MaibiX (uykryauuil. OOmas ¢opmyna
UIs  MaJbIX  TEPMOAMHAMHUYECKUX  (UIyKTyaluid B
HEU30JIMPOBAaHHOM CUCTEME.

Tema 8. BpoyHOBCKOe IBH:KEHHeE.

8 XapakTep ABMKEHUSI OPOYHOBCKOM YacCTHIBI. Y paBHEHHE 5 BrinonHeHue

CwmomyxoBckoro. Ypasaenne @okkepa—Ilnanka. WHJIUBUIYAJIbHBIX
3a1aHUIM
Tema 9. HekoTOpble BONPOCHI TEOPHH CJIOY4alHBIX IPOLECCOB.

9 OProAMYHOCTh CllydyalHOro mpouecca. CralnuoHapHBIN 5 BrinonHeHue
MapKOBCKMI  cilydyaliHbId  mpouecc.  l'ayccoBCKui UHJUBULYaIIbHBIX
CITydyalHbIl ~ CTallMOHApHBII  MAapKOBCKHM  Ipoiiecc. 3a/]aHAN
CnekTpabHblE  MNpPEACTaBIECHUS  JUIsL  CIy4aillHOHN
MEepeMEHHON U KoppessiuuoHHble (QyHKIMU. CMmeleHne
BO BpPEMEHHM CIIy4allHOW BEJIMYMHBI H  (dopMmysa
Oiinmreiina. ®opmyna HaiikBucTa.

Tema 10. TepmonnnaMmu4yeckasi Teopusi He0OpaTHUMBbIX
MpoLeccoB.

10 [OOmmit  ¢opmanusm.  COOTHOLICHHS  B3aMMHOCTH 5 BrimonaeHme
Omn3arepa. Huddysus, TepMoIudPy3us, MHINBUIYaTbHBIX
TEIJIONPOBOAHOCTh.  TepMOMEXaHWYECKUE  SBICHMSL. 3alaHui




TepmoanektpuuectBo. Dddektol Ilensthe U ToMmcoHa.
OO0o0OIIeHHas  BOCIIPUMMYUBOCTE W CHEKTPAIbHBIC
paznoxxenus. [Ipunmnun Jle-Illatense.

Tema 11. KuneTnueckue ypaBHeHus B
CTATHCTHYECKOIl MeXaHMKe.

11  [MHKpOCKONHMYECKOE COCTOSHHE CHCTEMbI M €0 5 Brinonnenue
pBoMIoNMA. O0IIas CTPYKTypa KHHETHYECKOTO YPaBHEHUS MHINBUIYaTbHBIX
UIST  OHO-4YaCTHYHOW  (YHKIMH  paclpeaeNeHIs. 3a/]aHNN

Kunernueckoe ypaBHEHHE C PEJIaKCAllMOHHBIM YJICHOM
BMECTO HHTErpajia CTONKHOBeHuH. Kunernueckoe
ypaBHeHue  BiacoBa.  KuneTnueckoe — ypaBHEHHE
bosibiiMana. JlopenuoBa ¢dbopma HHTErpaia
cronkHoBeHUI. Kunetnueckoe ypasuenue [laymu.

Tema 12. @u3nka KOHIEHCHPOBAHHOTO COCTOSTHHUSI.

12 |®epmu-ra3 nmpu HU3KUX TeMIepaTypax. DINeKTPOHHbIH 5 BrinonxeHue
ra3 B MeTajulaX. PensTHBUCTCKH BBIPOXKICHHBINH (epMu- VMHJABUIYAJIBHBIX
ras. 3a1aHUI

bose-ras npu HU3KUX TeMiepaTypax. bo3e konaeHcanus.
OnucaHve MOJIEKYJSIPHOM  CTPYKTYpPhl  SKHJIKOCTEH.
OOmuit moaxo[ K TMpoOJieMe JKUAKOTO COCTOSHUSI.
CooTHoOIIEeHUsT MEXIy (YHKUUSIMH paclpeleNeHus Npu
Pa3HbIX aKTUBHOCTAX.

Teopus DiiHinTeiiHa u [lebas TEIUIOEMKOCTU TBEPIBIX
Ten. TBepaple Teda TpH  HHU3KMX M BBICOKHX
TeMIepaTypax.

CraTuctuueckoe OTHCcaHue 3EKTPOMarHUTHBIX
mpoueccoB.  MHUKpPOCKONMYECKHE  ypaBHEHWS IS
3apsKECHHBIX YaCTHIL u TOJIS. IlomHOCTEIO
HOHU3MPOBAHHAS IIa3ma. [Ipubnmxenue
0eCcCTONIKHOBUTENIBHOM I1a3MBbl. Y paBHeHHs Biacoga.

HTroro 3a 7,8 cemecTp 43,5

| Hrtoro| 43,5

Tema 1. Pabora u Temiiota. YpaBHeHHS COCTOSTHMI

w

Onenuts paboty ucnapenus 1 moins Bonbl pu nepexoe e€ B map npu t =100 °C u
HOpPMaJIbHOM JIaBIICHUH.

Haiitu paboty uaeanbHOro ra3a npu aauadatHom paciupenuu ot Vi 1o Vo, [lanbl
TaK)Ke HauaJdbHasi TeMIeparypa 71 ¥ moka3arenb aanadaTsl.

Haiitu paboTy npu n3oTepMudecKoM paciimpeHuu raa Ban-ngep-Baanbca.
[TokazaTh, uTo nuddepeHantbHOe BEIpAKEHHUE IS dJIEMEeHTapHO padoThl OW =

Z Ada,
i HC ABJISCTCA ITIOJITHBIM I[I/I(b(bepeHHI/IaHOM OT COBOKYITHOCTH HC3aBUCHMBbIX
mapamCcTpoOB, ONPCACILAIOINX COCTOAHUC CUCTCMBI.

((’M} (é’a] B
Oa r 04 r yCTaHOBI/ITB, yTO IJIsd HpOCTOfI CUCTCMBI CHpaBCI[JII/IBBI TOXACCTBA:



) )

1. Tloka3aTp, 4YTO CBSI3b MEXAY TEPMUUYECKUMH Kod(h(UIIMeHTaMU pacTsHKEHUS

_L[G_Vj 1(ov
v,\or ), ﬁ—‘z(g

CXXaTusia or

J )
T W yOpYroctu Po ¥ MOYHO

IPEACTABUTH KaK a=pfy
2. IlomyunTs TNpUBENEHHOE ypaBHEHUE COCTOsIHHMS raza Ban-gep-Baansca u rasa
beprio.

Tema 2. IlepBoe Hauai0 TepMoanHaMuKH. OnipeesieHUe TENJI0EeMKOCTEH IPH
Pa3JIMYHBIX MPoLeccax

1. Jloka3zatb, 4TO TEIIOBOM A((PEKT XMUMHYECKOW pEeaklMH, MPOTEKAIoLEH MpH
V=const, unu npu P=const, HE 3aBUCUT OT MPOMEXKYTOUHBIX pEaKUUl, a
ONpPENENSAETCS TOJBKO HAYaJIbHBIM M KOHEYHBIM COCTOSIHUSIMH PEarupyronmx
BELICCTB.

o C —-C,
Haiitu ~» 7 pis maeallbHOTO Tasa.

. C —-C,
Haitm ~7» 7 nng raza Ban-nep-Baanbca.
Haiitn yenbHyr0 TEIIOTY U30TEPMHUUECKOTO paciiupenus raza Ban-nep-Baanbca.
OnpenenuTh TEIIOEMKOCTh HWACAIBHOTO Ta3a B CIEIYIOIIMX Mpoleccax: a)

£ = const

pV? = const 6) pV = const B) 1%
=a(T’?

Wwh e

4. V3BecTHO, 4TO G . Kakoe Kkonm4ecTBO TEIIOThl HYKHO MEpeaaTh CUCTEME,

4TOGBI HArpeTh 68 n30xopHO ot 11 1o 12?
5. SIBnseTcs au mporece penakcalii KBa3UCTaTHIeCKUM U ImouemMy?

Tema 3. Bropoe Hauasio TepMmoaAMHAMMKHU. BbIYnCIeHHEe JHTPONIUH

MoryT 51 aguadaThl IepeceKaTbes U noyemy?

TepMI/I‘-IeCKOG U KaJIOpUYCCKOC YPABHCHUS COCTOAHUA IJICKTPOHHOTO Iad3a CBA3AHBI

2
pV==U

COOTHOILIEHUEM: 3 . Haiiti ypaBHEHHE aquabaThl B IEPEMEHHBIX P-V.
B wuzob0apHOM mpolecce TeMmeparypa HIealbHOIO rasza yBeiauumiach Basoe. Kax

W3MEHUJIACh SHTPONUS?

Haittn n3amenenne s>aTponuu rasa Ban—nep-Bansca npu nepexone UN g IN ey
Tepmuueckuit k03hOUITMEHT paciupeHust ¢ aJig BOAbI B MHTEpBajie Temmepatyp ot ()
°C no 4 °C gBnsercst BeIMUMHOM oTpuliaTenbHo. Harpesaercs ninm oxnaxaaercs Boga

pHu a1nabaTHOM CHKAaTHH B 3TOM WHTEpBaje TeMreparyp?



[Ippy HU3KOW TeMIepaType DHHTPOIHUSA 3JIEKTPOHHOIO rasa B MeTajulax
IpPONOpPLUHUOHANIBHA TemnepaType. HailTu TtemmepaTypHYHO 3aBUCUMOCTb Pa3HOCTH

TEIUIOEMKOCTEH ¢, -G )

Hatitu pabGoty wuneampHOoro raza B 1mkie Kapuo. H3BecTHB TemrmepaTypa
XOJIOUJIbHUKA M HarpeBaTessi U MHTEpBaJIbl U3BMEHEHHS 00beMa.

[TokazaTtp, yTo ecnu TemioeMkocTb Cy ~ T, TO AHTPOINHUS CUCTEMBI UMEET TOT K€
XapakTep 3aBUCUMOCTH OT TEMIIEPATYPHI.

Tema 4. MeToabl TePMOAUHAMMKH

1. Haiitu cBOOOIHYIO SHEPruUto ra3a Ban-aep-Baanbca.

1oV
re=3(%)
2. U3BectHa sHtanbnus: H=H (S, p). Haiitu

F= —;RTln[a(V)T]

3. U3BectHa cBOOOIHAS YHEPTHUS HEKOTOPOH CHUCTEMBI: . Haittu ¢
4. W3BecteH noteHnuan ['n66ca HEKOTOPOI CUCTEMBI:
G=aT(1-InT)+RTInP-TS, +U, (a.S,,R,U,—const)

Haiitu TepMuueckoe M KaJOpUUECKOE ypaBHEHUA cOoCTOAHUA. Kakoil cucreme
COOTBETCTBYET JaHHbIN noTeHnan? KakoB pusnueckuii CMbICT TOCTOSSTHHON a?
5. TlomyuuTs BBIpa)K€HHE JJIsL SHTAJIBIMK 1 MOJIS MeaIbHOTO rasa.
3anucaTh COOTHOIIEHHWE MakcBewia sl TePMOJMHAMHYECKOTO IMOTEHIHMana,
COOCTBEHHBIMH ITEPEMEHHBIMU KOTOPOTO SABIISIOTCS SHTAIBNUSA H 1 naBmenue p.

o

7. Tomyuuts 3Hepruro ['embMrojipila cMecH HACadbHBIX Ta30B, COCTOANMX U3 "

MoJiel ogHOro U V2 Apyroro koMmmnoHeHTa. Halitu nameHnenue suepruu I'enbMrosibia
npu u3orepMudeckon auddys3un rasa.
. Ykazanue: He 3abOwvigaiime, umo 6ce @vipajxceHus 011 mMepMOOUHAMUYECKUX
NOMEHYUANI08 HeobX00UMO 3anUchbleams 8 COOCMBEHHbIX NePEeMEHHBIX.

Tema S. PaBHoBecue u ycToi4uBoCTh. Pa30Bbie Mepexoabl

1. Onpenenutsb YCIOBHUS paBHOBECHS W30JMPOBAHHOMN nByxQazHou
JBYXKOMITOHEHTHOM CUCTEMBI, KOTJ1a KaK/IbIi KOMIIOHEHT BXOJAUT B COCTaB TOJIBKO
OJTHOM (ha3bl.

2. llunuaap, pa3acieHHBIM JIETKO CKOJB3SIICH Ieperopoikol Ha JBa OTCEKa, B

KOTOPBIX HaxomATcs Y1 m Y2 MoJyiell WaeaabHOro rasza, MOMEINEH B TEPMOCTAT.
Haittu ycnosus paBHOBecus.
3. Haittm yucno momnew #omucroro Bogopona HI mpu paBHOBecHM B XUMHUYECKOM

pE€aKnuu H2 +[2 =2HI . 3BeCTHBI MOCTOSTHHAS pE€aKuun K, N Ha4daJIbHOC 4YHCJIO

MOJIEN BOJIOPOJIA U MOAA.



4. B kakoil mpomopuuH CileAyeT CMelaTh a30T U BOAOPOA, YTOOBI MOIYYUTH
HauOOJBIINN PaBHOBECHBIN BBIXOJI aMMHAKa?

5. JInsi NIBYXKOMIIOHEHTHOM CHCTEMbl (HampuMep, BOJa M IOBAapEHHas COJIb)
ONpEeNeINTh, CKOIbKO ()a3 MOTYT OJHOBPEMEHHO HAaXOJUTbCS B PABHOBECUU H
KaKoBO OyJIeT MPHU 3TOM YHUCJIO CTENeHEeH CBOOOIbI?

C
6. M3BecTHBI TEIIOEMKOCTh TIapa 7, yjAelbHasl TeIUIoTa WCIAapeHUs, TeMIIepaTypa.
Havitu Termno€MKOCTh HACBIIIEHHOTO Mapa.
7. HaiiTu 3aBUCHMOCTH OT TeMIIepaTypbl yJIEJIbHOW TEIJIOThI MCIAPCHHUS Ha KPUBOMU

( oA

T

ucrnapenus (T.e. 0 ).

Ykazanue: 3aoauu Ha onpedenenue ycnoguil pasHo8ecusi KOHKDEMHbIX CUCHEM
HeoOX00UMO peulams, UCX005L U3 0OWUX VCI08ULL MEPMOOUHAMULECKO20 PABHOBECUS U
YCmMou4u8oCmu.

Tema 6. OCHOBBI CTATHCTHYECKON MeXaHUKHU. MUKPOKAHOHHYECKOE
pacnpenejieHue.

1. /11 KI1acCU4eCKOro OJHOMEPHOIO FrapMOHUYECKOIO OCLUILIATOPA:

1. HaiiTu U HauepTUTH (Ha30BbIE TPACKTOPUU;

2. IPOBEPUTDH BBIIOJHUMOCTH TeopeMbl JInyBuLis;

3. 3amucath ypaBHeHue JInyBuIs.
2. Ilpomemarb TO K€ caMO€ i 4YacTHIbl, JBWXKYIIEWCS B OJHOPOJHOM
rpaBUTAIIMOHHOM mnojie 3emin. HavanbHoe HampaBiieHUuEe JBHKEHUS — BEPTHUKAIBHO
BBEpX.
3. IIpoBepuTh cripaBeITUBOCTh T€OpEMBI JIMYBUILIS U1 cllydast yIIpyroro coyJaapeHust
JBYX YAaCTHUL, ABMKYIIUXCS IO OJHOM MTPSAMOM.
4. Ha ¢azoBoii muiockocTu ((, p) HaliTH (pa3oBble TPACKTOPUHU U BHIYUCITUTH U3MEHECHHE
co BpeMeHeM (hazoBoro oobema dqdp st CBOOOTHOM YaCTHIIBI, CHJIA TPEHUS KOTOPOM
0 cpely IPONOPLHUOHAIBHO CKOPOCTH.
5. JI71s1 OMHOMEPHOTO TAPMOHUYECKOT0 OCHILISATOpa HaiiTh ['(E) — 00BbeM dazoBoro
IIPOCTPAHCTBA, OTBEYAIOIIETO SHEPIUsAM MeHbIIe E. 3anucaTh MHKPOKaHOHMYECKOE
pacnpeesieHue.
6. N-uacTtmiy wugeanpHOro rasa, 3aKJIIOUYECHHOIO B o00beMe V, TOIUMHSAIOTCS
MUKpPOKAaHOHUYECKOMY pacrpeiesIeHuIo ¢ 3Heprueit £. BrraucauTh 1uis HuX (a3oBblid
o0beM, sHTponuto. HaliTu ypaBHEeHUE COCTOSIHUSA ra3a.

Tema 7. Kanonnueckoe pacnpenesienue. Pacnpenenenune MakcseJsia.

1. Haiitm cratucTuyeckuidi wuHTErpal A i OJHOMEPHOr0 TapMOHHUYECKOTO
OCIMJUISITOpPA C YACTOTOM V, MOMEIIIEHHOT0 B TeépMOcTaT. 3anucath kinaccuyeckoe KP.



2. Bpbmucautrs cpegHiooro no KP  sHepruro rapMOHHYECKOrO  OCHHILIATOPA,
IOTPY’KEHHOI'O B TEPMOCTAT.

3. Ucxonmsa w3 pacnpeneneHus MakcBeiia 0 MMIyJbCaM [), 3allMcaTh INIOTHOCTH
pacrpesie/ieHds BEPOATHOCTEH I KMHETUYECKOH osHeprum E=p?2m u momyns
CKOPOCTH YaCTHUILbl B KAHOHUYECKOUN CHUCTEME.

4. BeruvcinuTh cpeiHiEe U HanboJiee BEpPOSATHbIE 3HAUEHUS SHEPTUU U MOAYJISI CKOPOCTH
B pacnpeneneHuu Makcaeia.

5. KakoBa 101151 4aCTHI B KAHOHMYIECKON CHCTEME, MMEIOLINX SHEPTUIO P2/2M MeHbIIe
cpennei? Kitaccuueckasi ctaTuCTHKA IPUMEHUMA; B3AaUMOJICHCTBHE MEKY YaCTULAMU
3aBUCHT TOJBKO OT UX IMPOCTPAHCTBEHHOT'O MOJIOKEHUS.

6. HaiiTu CcBOOOJHYH0 DJHEPrMI0 U YPaBHEHHE COCTOSIHHMS MJICAJbHOIO rasa,
3aKJIFOYEHHOTO B COCY[, 3aKpBITBIA IOABVIKHBIM NOpIIHEM Mmaccon M. IlopiieHs
paccMaTpuBaTh KaK TEJIO, UMEIOLIEE OJIHY CTENEeHb CBOOO b B HAIPABIEHUU OCH Z.

IIpuMep BapraHTa KOHTPOJIbLHOM PadOTHI

Bapuant 2

» Kak BHyTpeHHssI SHEPTUs 3aBUCUT OT 00bEMa B U30TEPMUYECKOM MPOIIECCE, ECITH
U(Vv,T).

» MUsBectHo, uto S(V,T). Kak M3MEHHUTCS SHTPOIUS CUCTEMBI MPH €€ U30XOPHOM
HarpeBanuu ot T 10 T,?

» Haiitu snepruto ['n66ca mist 1 Mouist uieanpHOTO Tasa.
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COILEPKAHHUE

BBenenue

[Tnan-rpadvK BHIMOTHEHUS CAMOCTOSTEIIEHON PaOOTHI

KoHTpoJibHBIE TOYKH U BUJIBI OTYETHOCTH 110 HUM

MeTonnueckre peKOMEHIalMU M0 U3YUYEHUIO TEOPETHUECKOTO MaTepHaa,

IMOATOTOBKC K IIPAKTHUYCCKHUM pa60TaM

~N o o1 W



BBenenue

CamocTtosiTenpHass pabora — T[UIaHupyeMas ydeOHas, ydeOHO-HccienoBaTeNbCKas, HayJHO-
HCCIIeI0BaTENbCKasl padoTa CTyIEHTOB, BBITIOJIHsIEMasl BO BHEAYJUTOPHOE (ayAUTOPHOE) BPeMs IO 3aJaHHI0 U
IIPY METOIMYECKOM PYKOBOJCTBE IPENOAaBaTeNs, HO 0€3 ero HeMOCPEICTBEHHOrO Y4acTus (IpH YaCTHIHOM
HETIOCPEICTBEHHOM YYaCTUH MPETO1aBaTells, OCTABIIIONIEM BEIYIIyIO POJIb 32 pabOTOMH CTyIeHTa).

CamocrosrensHas paboTa CTyJeHTa SBISIETCS BAXHBIM BHIOM Y4eOHOH M HAy4HOH AEATEIBHOCTH
cryaeHta. @DenepanbHbIM  TOCYJapCTBEHHBIM — 00pa3oBaTelbHBIM  CTAaHIAPTOM  MpedycMaTpHUBaeTCs
3HAYHUTENFHBIA 00BEM BpeMEHH 3 0011el TPYJ0eMKOCTH JUCHUILUIMHBI Ha CAMOCTOSITENbHYI0 padoTy. B cBsi3u
¢ 9THM, o0ydeHue BKIIOYaeT B ce0s J1Be, MPAKTHIECKH OJUHAKOBHIE IO 00BEMy M B3aWMOBIIMSHHIO YacTH —
mporiecca oOydeHHS W Tmporecca camooOydenmsa. I[loaTomy camocTtodTenpHas paboTa OMKHA CTaTh
3¢ (HEeKTUBHO U 1eJICHATIPABICHHON pa00TOM CTYICHTA.

Konuenmueir MoJepHH3allMM  POCCHUHCKOTO  00pa3oBaHUSl  OMpeleNieHbl OCHOBHBIC — 3aJauu
Mpo(hecCHOHAIBHOTO 00pa30oBaHMsI — TOATOTOBKA KBaTU(HUIIMPOBAHHOTO PAOOTHHKA COOTBETCTBYIOIIETO
YPOBHS M MPOQHIIS, KOHKYPEHTOCIIOCOOHOTO Ha PHIHKE TPYAa, KOMIETEHTHOTO, OTBETCTBEHHOT'O, CBOOOTHO
BIIAJICIOIIEro cBoel mpodeccrueil 1 OPHEHTUPOBAHHOTO B CMEXKHBIX OOJIACTAX AEATEILHOCTH, CHOCOOHOTO K
3G GeKTHBHOW PaboTe MO CHEUUATbHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K IOCTOSHHOMY
po(hecCHOHaTBbHOMY POCTY, COIMANBHON U MPOo(heCCHOHATPHON MOOMITFHOCTH.

Pemenne 3Tux 3aad HEBO3MOXKHO 0€3 TOBBIMICHUS POJIHM CAMOCTOSTENEHON pabOThI CTY/IEHTOB HaJ
y4eOHBIM MaTepUAIOM, YCHUIICHHSI OTBETCTBEHHOCTH TIPETo/IaBaTelNieil 3a pPa3BUTHE HABBIKOB CAMOCTOSTEIbHOM
paboThl, 32 CTUMYJIMPOBaHKE MPO(HECCHOHATIBHOTO POCTa CTYACHTOB, BOCITUTAHUE TBOPUECKOW aKTUBHOCTH U
WHUINATHBEI.

CamocrosTenpHast paboTa CTyIeHTa MPEAI0IAaraeT, IPEXkKIE BCEro, ero Hay4YHO-HCCIeI0BATENbCKYIO U
MPAKTUYECKYIO ESTENbHOCTh, TOCKOJIIBKY HMEHHO 3TH BUABI yueOHOU pabOThl B MEPBYIO OYEPEb TOTOBST K
CaMOCTOSITEIFHOMY BBITIOJTHEHUIO MPO(eCCHOHANBHBIX 3a1a4. KOHEYHOH LeNblo caMOCTOSTENbHON padoThI
SBIISIETCSL  OpTaHU3allMs CaMOCTOSATENFHONW MO3HABATEIbHON JIEATENBHOCTH, (OPMHPOBAHHE YMEHHS
CaMOCTOSITEIBHO aHAIM3UPOBATh HH()OPMAIINIO, BBLACIATH TJIABHOE U BTOPOCTEIICHHOE.

OcHOBHBIMU (hOpMaMU CaMOCTOSITEJIbBHOM pPa0OThl CTYAEHTOB IO JAUCHUIUIMHE «PHU3MKa
KOH/IEHCUPOBAHHOT0 cocTosHus. Tepmoaunamuka. Cratuctuyeckas ¢pusnka. Puznyeckas KHHETUKA»
SIBJISIFOTCSL:

- TIOIrOTOBKA K IIPAKTHYECKUM paboTam.

-IIOArOTOBKA K C06eCGZ[OBaHI/IIO

B pesynbrare u3ydeHus QUCHUILUTUHBI Y 0Oydaromuxcs GOpPMUPYIOTCS CIEAYIOIINE KOMIIETCHIIMU (B
COOTBETCTBHU C 00pa30BaTEIHHBIM CTAHJAPTOM):

OIIK-1 (CriocoGen npumensiTh 6a30Bble 3HAHHS B 00J1aCTH (PM3MKO-MATEMATHYECKUX U (MIJIM) ECTECTBEHHBIX
HayK B c(epe CBoeil MpodeccHoHanbHON aesTensHocTH), CHnocoOeH MPOBOAMTH HAy4HBIE HMCCIIETOBAHMS
¢u3ndecKkux 0OBEKTOB, CUCTEM W IPOIECCOB, 00pabaThIBaTh M MPEJCTABIATh IKCIIEPUMEHTANBHBIC JTAHHbIC
(OIIK-2), Criocoben mpuMeHATh (PyHAAMEHTAIbHBIE 3HAHUS B o0jacTH (U3WKM M MaTEeMaTHKH s
MOCTAaHOBKM M pEIIeHHs] HAYYHO-HUCCIIENOBATEIbCKUX M TMPUKIAIHBIX 3a]ad B CBOeH mpodeccHoHaIbHOM
nestensHoct  (ITK-1), CuctemMHOe W KpuUTHYeCKOoe MbiieHne CrocoO0eH OCYIEeCTBISATh MTOUCK,
KPUTHUYECKUI aHalu3 U CUHTE3 HH(OpPMALNU, TPUMEHITh CHCTEMHBIM MOAXOA JUISl  pEIleHUs
MOCTaBJIEHHBIX 3a1a4 (YK-1).



IJIAH-TPA®UK BBIINOJHEHUA CAMOCTOATEJBbHOM PABOTBI

Bua gesiTteJIbHOCTH

HToroBulii NpoayKT

CpencrBa u

Bpems ciaumn

CTY/IEHTOB CaMOCTOSITeJILHOM TeXHOJOTHH OLeHKH
padoTsI
IloaroroBka k npaktudeckoMy | KoHcnekT Ha Temy CobecenoBanne Tema 1
3aHATHIO «MeTtobl
IIpakTrueckoe
TEPMOANHAMUKI»
3ansaTre Nel
IlonroroBka k npaktudeckoMy | KoHcmekT Ha Temy CobecenoBanue Tema 1
3aHATHIO «OCHOBHBIE TIOHATHS U
IIpakTHueckoe
HCXOJHBIE TTOJIOKEHHS
3aHaTue Ne
TEPMOIUHAMUKI
CaMocTosTENbHOE U3YUCHHE KoHncnekT Ha TemMy CobecenoBanne Tema 3
JUTEPATYPhI «OCHOBHBIE 3aKOHBI U
IIpakTHueckoe
YpaBHEHHUS
3anatue Nel
TEPMOIUHAMUKID
IToaroroBka k npaktuyeckomy | KoHcnekT Ha Temy CobecenoBanne Tewma 1
3aHATHIO «TepmognHaMuueckas
IIpakTHueckoe
TEOpHsl HEOOPATUMBIX
3aHATHEe No2
IIPOLIECCOBY
IToaroroBka k npaktuyeckomy | KoHcnekT Ha Temy CobecenoBanne Tema 4
3aHATHIO «Kunernueckue
[IpakTnueckoe
YpaBHEHHUS B
. 3aHaTHe Ne3
CTaTUCTUYECKOM
MEXaHHUKEe»
Ilonroroska k npaktndeckoMy | KoHcmnekT Ha Temy CoOecenoBanue Tema 4
3aHATHUIO «HexkoTopsie Bonpockl
. [IpakTuueckoe
TEOPUU CITyYalHBIX
3aHATHEe Nod
IIPOLIECCOBY»
INonroroska k npaktudeckoMy | KoHcrnekT Ha Temy CobecenoBanue Tema 1
3aHSATHIO «bpoyHOBCKOE
[IpakTuueckoe
JBUKCHUE
3aHaTue Ne5
Ilonroroska k npaktndeckoMy | KoHcmekT Ha Temy CoOecenoBanue Tema 2
3aHITHIO «KBanrtoBas
[IpakTrHueckoe
CTaTHCTUYECKAs
3aHaTue Neb
MEXaHHKa»
IToaroroBka k mpakTnueckoMy | KoHcnekT Ha Temy CobecenoBanue Tewma 2
3aHATHUIO «Kiaccudeckast Teopust
[IpakTrHueckoe
PaBHOBECHBIX
N 3aHatue Ne7
COCTOSTHHIDY
IToaroroBka k mpakTnueckoMy | KoHcnekT Ha Temy CobecenoBanue Tewma 3
3aHITHIO «HepaBHoBecHas
[IpakTHueckoe
CTaTHCTUYECKas

Mmexanuka. KmaeTunka.
Teopust paykTyaruii»

3angaTue Ne§




Bun pesitenbHOCTH HToroBbiii NpoayKT CpencrBa u Bpemst cnauun
CTYIEHTOB CaMOCTOSITeJIbHOM TeXHOJIOTHH OLleHKH
padoThI
Ilonroroska k npaktudeckoMy | KoHcrnekT Ha Temy CobecenoBanue Tewma 2
3aHATHUIO «Craructuueckas
IIpakTHueckoe
¢m3uka. OCHOBHBIC
3aHatue Ne9
IIPECTaBICHUS
KJIACCHUYECKOH
CTaTUCTUYECKOU
MEXaHHUKI»
IToaroroBka k mpaktryeckoMy | KoHCmekT Ha Temy CobecenoBanne Tewma 4
3aHATUIO «Dusuka
IIpakTrueckoe
KOHJIEHCUPOBAHHOTO
3ansTae Nel0
COCTOSTHHSD)
IToaroToBka K 3K3aMeHy OK3aMeH Bomnpocsl k 3k3aMeny Tema 5
[IpakTnueckoe
3ansTae Nell

MeToauueckue PEKOMEHIAIUHA MO U3YIECHHUIO TCOPETHYECCKOI0 MaTepuaJia, MOAroToBKeE K
NPAKTUYC¢CKUM 3aHATUAM

Ha mepBom sTame HeoOXOIMMO O3HAKOMHUTHCS C padoyeil HmporpaMMoi TUCHUIUIMHBI, B KOTOpPOH
PaccCMOTPEHO COMIEPIKaHUE TEM ITUCLUILINHBI JIEKIIMOHHOTO Kypca, B3aUMOCBS3b TEM JEKIUI ¢ IPaKTHYECKUMHU
3aHSATHSAMH, TEMBI W BHJIBl CAMOCTOATENbHOW paboThl. [lo KaxaoMy BHJIY CaMOCTOATENLHOW paboThI
MPeyCMOTpPEHBI OlpeieNEéHHbIe (POPMBI OTUECTHOCTH.

HpI/I IOATOTOBKE K 3aHATHIO HGO6XOI[I/IMO PYKOBOACTBOBATHCA CICAYIOUNINMUN TpGGOBaHI/ISIMI/II

1. Tlepen 3aHsATHEM HEOOXOAWMO O3HAKOMHTHCS C PEKOMEHJyeMOW JuTeparypoil (OCHOBHOW U
JOTIOJTHUTEJIbHOMN ), HAWTH He00X0oaAnMYy10 HH(opManuio B ceTu VIHTepHET, BBIIBUTH HOBBIE aCIIEKTHI H3y4aeMOil
poOJIeMbl M yXe TIOCTaBJICHHBIE U H3yYeHHbIE CIIOCO0bI ee pemeHus. [loMruMo pekoMeHayeMoil IuTepaTypsl
CTYJICHT caM MOXET JIOMOJHUTENBHO T0A00paTh M N3yYUTh JTUTEPaTypy 110 HHTEPECYIOIEH ero mpobdiaeme.

2. Bo Bpemst paboTHI C BEIOpaHHBIMH HCTOYHUKAMHU JKEJIATENILHO JIENIATh 3aIHCH, KOTOPBIMU MOXHO OyIeT
BOCIIOJIL30BaThCSl BO BpeMsi coOecemoBaHms. 3amucd (B pa3lWyHON ¢dopMme, Hampumep, KOHCIEKT, IUIaH,
AQHHOTALMS, PEe3IOME, TE3HCHI, LIUTAThl) HE TOJIBKO CIIOCOOCTBYIOT TNOHMMAHHIO M YCBOCHHUIO H3y4aeMOro
MaTepHala, HO ¥ IOMOTAl0T BhIPa0aThIBATh HABBIKM SCHOTO M3JIOKEHUS B MMCHbMEHHON (opMe TeX WIIM MHBIX
TEOpEeTUYEeCKUX BONpocoB. [lenas 3amucu, He ciieayeTt 3a0bBaTh 00 ux opopmiieHnn. Heo0Xxo Mo ykasbiBaTh
(hamMuINIo aBTOpa U3y4aeMOro MaTepHala, oJIHoe Ha3BaHue paboThl, MeCTO U roj ee u3aanus. LlenecoobpaszHo
yKa3bIBaTh CTPAHHULIBL.

I[J'Iﬂ ycneumHoro OCBOCHUA JUCHUILIIUMHBI, HeO6XO,I[I/IMO CaMOCTOATCIIBHO  ACTAJIBHO H3YYHUTh
pEaACTAaBJIICHHBIC TEMBI 10 PEKOMCHAYEMBIM NCTOYHUKAM I/IH(i)OpMaIII/II/IZ

Ne /nm PexomeHnayemble HCTOYHHUKN HH(OpMAIUN

Tembr JJIsL CaMOCTOATCIIBHOI'O (NQ I/ICTO"IHPIK&)
HU3YyUCHHUA

OcHoBHas | lomomautenbHas | Metomudeckas | IHTepHeT-
pecypcsl




1 | TepmoarHAMUUYECKHE
MOTEHIHUANBI CJIOKHBIX CUCTEM

2 | ®a3oBEIC IEPEXO/IBI BTOPOTO
pona. YpaBHeHue DpeHdecTa. 1 1 1 1.2

3 | HeBO3MOXHOCTB
[TOCIIEA0BATELHOTO
MEXaHWYECKOTO ONHUCAHUS
(DU3UYECKUX CHCTEM MHOTHX 1 1 1 1,2
YACTHII.

4 MaxkpockomuiecKre
BEJINYMHBI KaK (ha30BbIC CPEIHUE.

5 | Pactipenenennie MakcBemna—
BOJ‘ILI_IMaHa. 1 1 1 1.2

6 | K crarucruyeckoii Teopun
KHKOTO COCTOSHUS

7 | Onmucanne KBAHTOBBIX CHCTEM.

8 | KBanTOBEI OCIIILIATOD U
KBaHTOBBII POTATOP. 1 1 1 1.2
1

9 | YHuBepcanbHbIH KpUTEpU
sBoronmu [enciopda —
[Ipuroxuna. 1 1 1 1,2

Kpurepun onieHKH caMOCTOSITEIbHON PadoThI CTYICHTOB

Kputepun oneHnBaHuS pe3yIbTaTOB CAMOCTOSTEBHON PadOTHI CTYIEHTOB Pa3pabdO0TaHBI C yUETOM
tpeboBanuii ®I'OC BO. 3anmaHus, BHIHOCHMMBIE Ha CaMOCTOSTEIbHYIO Pa0OTy, OLIEHHBAIOTCS MO IIKale
COTJINYHO», «XOPOILIO», «yIOBIECTBOPUTEIHHO» U «HEYOBICTBOPUTEILHOY.

OI_ICHKa COTJIHYHO0» BBICTABIACTCA IIPU CICAYIOMINUX YCIIOBUAX!

* 1aHBI HCUEPIIBIBAIOLIIE K 0OOCHOBaHHBIE OTBETHI Ha BOIPOCHI, TOCTABJICHHBIE B 3aJaHUH, BBIHOCUMOM
Ha CaMOCTOSATEINIbHYIO paboTy CTYJEHTOB;

* TIOKA3aHO YMEHHUE TPaMOTHO NMPUMEHSTH MTOTyICHHBIC TCOPSTHUCCKIE 3HAHUS MTPU aHAIN3e COOBITHI
JIEHCTBUTEIIFHOCTH;

* I0Ka3aHO ITy0OKOE ¥ TBOPYECCKOE OBJIAZICHHE OCHOBHOU U JIOTIOJHUTEIBHOMN JINTEPATYPOH;

* MaTepual U3NaraeTcs apryMeHTHPOBAHO M JIOTHYECKH CTPOIHO.



OreHKa «X0POILI0» BBICTABISETCS MPH CIECIYIOMINX YCIOBUIX:

¢ JAaHbI IIOJHBIC, JOCTATOYHO I‘HY6OKI/IG 1 00OCHOBAHHEIC OTBETHI Ha BOIIPOCHI, MOCTABJICHHBIC B
3alaHNH, BBIHOCUMOM Ha CaMOCTOATEJIIbHYIO pa60Ty;

¢ ITOKa3aHbI JOCTATOYHO IIPOYHBIC MMPAKTUYCCKUE HABBIKH
¢ JaHBI IIOJIHBIC, HO HCJOCTAaTOYHO 000CHOBaHHEIC OTBETHI Ha JOIIOJIHUTEIIbHBIC BOIIPOCHI;

* MOKa3aHbl TIyOOKWE 3HAHWS OCHOBHOW M HENOCTATOYHOE 3HAKOMCTBO C JOIIOJHHUTEIbHOM
JINTEPATYpPOK;

¢ [IOKa3aHO YMEHHUE TCOPETHICCKU 000CHOBBIBATh BEICKA3bIBAEMbIE IIOJIOKCHHA,

* OTBETHI B OCHOBHOM OBLIH KpaTKMMH, HO B HHX HE BCCrJa BbBIACPKHBAJIACh JIOTHYCCKaAA
IOCICA0BATCIbHOCTD.

OHGHKa «KYAOBJIETBOPUTEJIBbHO0» BBICTABIIACTCA MPU CIACAYIOIMUX YCIIOBUAX.

*1aHbl B OCHOBHOM ITPAaBUJIbHBIC OTBCTHI HAa BCC BOIMPOCHI 3aJaHKs, BBIHOCUMOI'O Ha CaMOCTOATCIIbHYIO
paboTy acCIMpPaHTOB, HO 0€3 TOJKHOW TITyOUHBI U 00OCHOBAHUS;

* [IOKa3aHbl HEJIOCTATOYHO MTPOYHBIE IIPAKTUYECKUE HABBIKHY;
* HE JIaHbI [OJIOKUTEIbHBIE OTBETHI HA HEKOTOPBIE TONOJHUTENBHBIE BOIIPOCHI;
* [IOKa3aHbl HEJIOCTATOYHBIEC 3HAHNS OCHOBHOM JINTEPATYPBHIL;

* OTBETHI OBUIM MHOT'OCIIOBHBIMH, MBICTIH H3JIaraIMCh HEAOCTATOYHO YETKO U 0€3 JOJLKHOM JIOTHYECKOH
OCIEeA0BaTCIbHOCTH.

O1leHKa «HEYJI0BJIETBOPUTEIbHO» BBICTABISIETCS B CIydasx, KOTJa HE BBIMOJHEHBI YCIOBHS,
MO3BOJISIFONIUE TIOCTABUTH OIICHKY «yIOBICTBOPUTEILHOY», KOTJ]a CTYJCHT HE YCBOMJI OCHOBHOTO COJICPYKaHUS
npeaMeTa u ¢nabo 3HaeT PEeKOMEHIOBAHHYO JINTEPATYPY.

Bonpocsl k codecenoBaHnio
7 cemecTp
Ba3oBblii ypoBeHb
1. TepmonuHaMU4YecKHi M CTaTHCTHYECKUI MeToibl. OCHOBHBIE OHATHSL. JJOCTOMHCTBA M HEIOCTATKH.
2. TepMoaMHAMUYECKHE CHCTEMBI, TIAPAMETPHI U PABHOBECHE.
3. OcHOBHBIE MTOCTYJIAThl TEPMOAUHAMHKH.
4. T OMOreHHBbIE 1 reTeporeHHble cucTeMbl. Das3bl 1 KOMIIOHEHTB.
5. PaBHOBeCHBIC M HEPaBHOBECHBIC TIPOIIECCHL. Bpems pemakcarmm.
6. Buytpennss sHeprus cuctemsl. PaboTa u Terora.

7. Tepmudeckue 1 KaTOPHIECKHE YPaBHEHHUS COCTOSHUSL.



8. IlepBoe HaYaI0 TEPMOJUHAMUKH.

9. TemnoéMKOCTH 1 TEIUIOTa H30TEPMHIECKOTO N3MEHEHHS BHEIITHHX MTapaMeTPOB.

10. Ucxomnast popMyIMpoBKa BTOPOro Hauajia TEPMOANHAMHUKH.

11. ObparumMble 1 HeOOpaTHMBIE TTPOIICCCHI.

12. Pazmramble (OpMyITMPOBKI BTOPOTO HavasIa TEPMOJMHAMUKHI M X SKBUBAJICHTHOCTb.
13. Iuxn Kapho.

14. KoahdurpeHT mose3Horo aeicTBus oomero mukia KapHo.

15. Marematnaeckoe 000CHOBaHHE CYIICCTBOBAHMSI TEMIIEPATYPhI ¥ SHTPOIIHHL.

16. OcHoBHOE ypaBHEHHE TEPMOINHAMHUKH TSl PABHOBECHBIX ITPOIIECCOB.

17. Cesi3p MeXY TEPMUUECKUM ¥ KAJIOPUUECKUM YPABHEHUSIMU COCTOSHYIS.

18. OcHoBHOE ypaBHEHHE M OCHOBHOE HepaBeHCTBO TepMonuHamuky (HepaBeHncTro Kitaysuyca).

19. Ilpenensl MpUMEHUMOCTH BTOPOTO Havasia TepMoauHaMUKU. HarpasieHre BpemeHu.

IloBbILICHHBII YPOBEHb

20. Tpetbe HaUaJIO TEPMOJMHAMUKH.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

CrencTBus TPETHETO HavYasla TEPMOJVHAMUKHL.

Mertoz TepMOAVHAMHYECKUX MOTEHINATIOB.

Ou3NYECcKUil CMBICIT XapaKTEPHUCTUUCSCKIX (QYHKIUH.
TepMoaMHAMIYECKHE TOTCHIMAIIBI CIIOKHBIX CHCTEM.

CBs13b MEXITy CBOOOTHOM 1 BHYTPEHHEH SHEepTHeit.

YcnoBus TepMOTMHAMUYECKOTO PABHOBECHS M YCTOWYMBOCTH.
TepMouHaMyKa CTEPKHEH.

TepmonrHaMuKa MarHETUKOB.

TepMoaUHAMIKA TUINIEKTPHKOB.

TepMonuHaMuKa U3ITy4EHUSL.

TepMoauHaMyKa Ma3mbl.

TepmonuHaMuKa BOpI.

Knaccugukanust gazobix nepexoaos. Da3oBbie epexoibl MEPBOro poja.
VYpasuenus Knaneiipona — Kiaysuyca.

®DazoBble nepexo/ibl BTOPOro poaa. YpaBHeHne JpeHdecra.

HOBCpXHOCTHOe HaTsOKCHUE U IaBJICHUC. Pois TMOBCPXHOCTHOI'O HATSKCHUS TIPU 06p830BaHI/II/I HOBOM

(hazbl. 3apoIbIIn.
JlokasibHOE paBHOBECHE W OCHOBHOE YPaBHEHHE TEPMOJINHAMKKH HEPABHOBECHBIX TPOIIECCOB.

ypaBHeHI/IH OayaHca ¥ 3aKOHbI COXPAaHCHUA PA3JIMYHBIX BEJIMINH B TCPMOIUHAMUKE H€O6paTI/IMLIX

TPOIIECCOB.
CoortHorirenust B3auMHocTr OH3arepa v npuHImn Kropu.
BapuannoHHbIe PUHIMITBI TEPMOTHHAMHKH HEOOPATUMBIX TPOLIECCOB.

Y CTOMYHUBOCTh CTALMOHAPHBIX COCTOSIHUH, npuHIwI JIe [llaTenbe 1 HeBO3MOXKHOCTh YIIOPSIOUCHHUS B

00NacTH JIMHEWHBIX HEOOPATUMBIX MPOIECCOB.
TepMoaMHAMIUYECKHE SIBJICHYIS.
TepMomMHAMITYECKUI 11 MEXaHOKAJIOPHIECKHU dYP(EKTHI.

YHuBepcanbHbII Kputepuii 3Bomonmn I nencaopda — [Ipurosxuna.



45. TIpocTpaHCTBEHHBIE JUCCUNIATHBHBIE CTPYKTYpHI. Sueliku beHapa.

46. BpeMeHHI)Ie 1 IIPOCTPAHCTBECHHO — BPEMCHHBIC TUCCUTIATUBHBIC CTPYKTYPBI. P CaKIIHs1 BeﬂoyCOBa -

JKaboruHcKoro.

8 cemecTp

Ba3oBblii ypoBeHb

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mogens uneanbHOro rasa.

Pacripenenenue Mosekys raza o CKOpoCTSIM.

CBs13b pactpenenieHnii MakcBeInia 1Mo CKOPOCTSIM ¢ a0COTFOTHOM TEMITepaTypoid.
XapakTepHbIe CKOPOCTH MOJIEKYJ IIPY MaKCBEJTOBCKOM pacIpe/IeNIeHHIH.

CpenHrie OTHOCHTEBHBIE CKOPOCTH.

Co0TBETCTBHE MOJIETH HICATFHOTO Ta3a PEATbHOMY Ta3y.

HepaBHoBecHbIe cocTosiHUS. SIBIEHMS penaKcaliy 1 IepeHoca.

Ionepeunsie cewenns. J[iimaa cBoOOHOTO MpoodeTa.

Pacnipenenenne cBOGOTHBIX TIPOOETOB YaACTHII

Bsi3kocTs razos.

TeronpoBoHOCTE Ta30B.

Juddyszust razos.

HeBo3MokHOCTh TIOCTIEIOBATENFHOTO MEXaHUIECKOTO OMMCAHUS (PU3MYECKIX CHCTEM MHOTHX YACTHII.
Makpockonuueckoe 1 MUKPOCKOITUYECKOE OTMMCAHNE CUCTEMBI B TEPMOIMHAMUYIECKOM PAaBHOBECHH.
N3o0paxkenne cucteMsl B (pa30BOM MPOCTPAHCTBE.

OnemeHT ¢azoBoro oobema. BeposTHOCTh HAXOXKIEHUS CUCTEMBI B ()a30BOM IIPOCTPAHCTBE.
Teopema o coxpanenun dazoBoro oobema (Teopema Jlnyprmis).

MakpocKonuuecKie BeTMIMHbI Kak (pa3oBble cpeHue.

MuKpoKaHOHUYECKOE pacIipeieNieHHE.

Kanonunueckoe pacnpenesnenue ' nooca.

CBolicTBa KAHOHMYECKOT'O paclpe/IeNIeHs.

®u3nyuecKuii CMBICI MTapaMETPOB KAHOHUYECKOTO pacrpeIeieHusI.



23.

24.

25.

26.

27.

28.

29.

30.

OHTpomnus U €€ CBA3b C BEPOATHOCTHIO COCTOSHYA.

Pacnpenenenne Makcpemna—bonbiMaHa.

Bonpioe kanonm4eckoe pactpenenenue [ mooca.

Bripaxenre TepMOIMHAMUYECKHX (PYHKITHI Yepe3 HHTErpall COCTOSHHH.
Wuterpan cocTosHUN 1 TepMOTMHAMUYECKHE (DYHKIINH HIIeaTbHOTO Ta3a.
CTaTicTH4eCKOe pacCMOTPEHHE CHUCTEMBI B3aUMOIEHCTBYIOIINX YaCTHIL.
BrIBon ypaBHEHMSI COCTOSTHHS peaIbHOTO Ta3a.

K cratucTrdeckoi TEOpUH KHUIKOTO COCTOSHUS.

IloBbILICHHBII YPOBEHb

CraTucTtuka AUDJICKTPHUKOB.

Teopema 0 paBHOMEPHOM pacpeIelIeHUH SHEPTUHU 110 CTETIEHSM CBOOO/BL.
TernnoeMKoCTb pa3psHKEHHBIX Ta30B.

TermmoeMKoCTh TBEPIBIX TEI.

[IprMeHeHne METOIOB CTATHCTUYECKON (PU3HKM K PABHOBECHOMY H3ITy4YEHHIO.
Knaccuueckast Teopyst 371€KTPOHHOTO Tasa.

Ornpenenenue GayKTyaryu.

CBsi3b utykTyarmii co cBo0o1HOM sHeprueit. Koppersist.

© ©o N o g &~ W D

UyBCTBUTENILHOCTD PA3IMUHBIX U3MEPUTEILHBIX TTPUOOPOB.

[EEN
o

. PaccesHue cBera Ha (I)J'IYKTyaI_[I/IHX IIJIOTHOCTH.

[EEN
[EN

. bpoyHOBCKOE NBIKEHUE.

[EN
N

. Craructrka nmoimmepos.

[N
w

. KBauToBbBIE CICTEMBI U X CBOVCTBA.

[EEN
SN

. OnmcaHye KBaHTOBBIX CHCTEM.

[EEN
o1

. HpI/IMCHCHI/IC CTaTUCTNYCCKOI'O METO/J1a K KBAHTOBBIM CUCTEMAaM.

[EN
()]

. Meton stueex bonwimvana.

[N
~

. CTaTHCTHUKHN KBAaHTOBBIX CHCTEM.

[EEN
(00

. Conocrasnenne cratuctuk Makcsemuia—bonbiiMana, bo3e—DlinmTelina, @epmu—/lupaka.

[EEN
©

. KBaHTOBBII OCIIMILIATOP U KBAHTOBBIN POTATOD.

N
o

. CyMMa 110 COCTOSTHHISIM M1 BHYTPEHHSISI SHEPTHUS CUCTEM OCIIMJUISITOPOB U POTATOPOB.

N
[y

. TernmoeMKoCTh ra3oB. XapaKTEpUCTHUECKUE TEMIIEPATYPBI.

N
N

. TermoemkocTh TBepABIX Tel. 3akoH [lebast.

N
w

. 3aKOHBI PaBHOBCCHOI'O U3JIyUCHUS.



24.
25.
26.
217.
28.
29.
30.

Cratuctrka napaMarHeTHKOB.

[Tpumenenue cratuctuku boze—DiHIITENHA K ONMCAHUIO CUCTEMBbI YacTHII.
PaBHOBecHOE M3NMydeHne Kak ()OTOHHBIH Ta3.

IIpumenenue cratuctuk Gepmr—/lupaka K onrMcaHuro MOBEIEHUS CUCTEMbI YaCTHII.
DJNEeKTPOHHBIN ra3 B MeTaJlJIax.

MaraurtHble CBOKCTBA AIEKTPOHHOIO Ta3a.

CocrosiHHE CHCTEM C OTPHUIIATEIILHON a0COMIOTHON TeMIIepaTypOHl.

BOHpOCbI K 9K3aMEHY

1. Hauana tepmomunamuku: I, II u Il nHayana tepmoaunamuxu. Teopema
Hepucra. BHyTpenHss sHeprus. DQHTponus U Temuneparypa. TernnoeMKoCTb.

2. Tepmomunamuueckue mnoreHuuanbl: OHTanbnus. CBoOOAHAas 3HEpPrus
(I'enmpMmrombia). Tepmoaunamuueckuit morenmnuan (I'mdoca).

3. TlepemenHoe uwucno dYacTUIl: XHUMHYECKUW TMOTEeHUMaN. bosbinoi
TepMoanHamMHuueckuil norenuuain (Jlannay).

4. Tennossle mamunbl: Lukxn Kapuo u reopema Kapno. Huxin xoyns. Hukn
Orto. LHukn duzens.

5. DIeMeHTHI TEOpUH BEPOSTHOCTEH, pean3yeMble B CTATUCTHYECKON (hH3HKe:
KomOunatopusie  ¢opmynsl.  @Dopmyna Crupausra. [NamMma-gyHknus.
BepostHoctTn u cpegnue 3HayeHus. /[ucnepcus. ['mnepreomeTrpudeckoe
pacnpeznenenue. buaoMunansHoe pacnpenenenue. Pacnpenenenue Ilyaccona.
Pacnpenenenue I'aycca.

6. IlpuHOMIBI CTaTUCTHMYECKONM MEXaHUKH: MUKpPO- M MaKpOCOCTOSHUS.
Oproauueckas runore3a. CTaTUCTUYECKUI BEC MAKPOCOCTOSTHUS. DHTPOIUS U
CTaTUCTUYECKUH BEC. AJAWTUBHOCTb DSHTPONUHU. 3aKOH BO3pacTaHUs
SHTPONUH. DHTPOIHUS U BTOPOE HAYAJIO TEPMOIUHAMUKH.

7. Pacnpenenenue ['m66ca: MukpokaHoHn4Yeckuii ancam6ib. Pactipenenenue
I'n66ca. Kanonmueckuit ancam6np. Cratucruueckas cymma. Cratcymma u
cpeanue BenmnuuHbl. CrarcymMma M cBoOoaHas sHeprus. CraTHcTHdeckas
TeMmneparypa u OHTponusa. Pacmpenenenne bonenmana. Pacnpenenenue
Makcsemia. Pacnipenenenne Makcseinna-bonsimana.

8. Pacmnpenenenne ['mbOca ¢ TepeMEHHBIM YHCIOM YacTHIl: boJbIIon
KaHOHMYeckHi aHcamOnb. Pacnpenenenne I'mb0ca ¢ mepeMeHHBIM YHUCIOM
YacTHULL.

9. KBanroBas craructuka: Pacnpenenenne bose-Olinmreiina. Pacipenenenue
®epmu-/lnpaka.

10. TeruoBoe pacmupenue TBepabix Ten: KoadduiueHntsl nuHeHOro u
00BEeMHOT0 pacimupernii. AHrapMoHu3M Kosebanuii. CBsi3b kodduiineHTa
JIMHENHOTO PacIIUPEHUS C TEMIOEMKOCTHIO.

11. MaeanbHblii MOJEKYJIAPHBIA ra3: DHTPONUS HUIICATBHOTO OAHOATOMHOTO
raza. Bospacranue sHTponuu mnpu aupdysun razos. Ilapamokxc I'm60ca.
CBo0OoHas 3HEeprust 00JLIMAaHOBCKOTO MJI€ATBHOIO T'a3a.

12. PeanbHblii MOJIEKYJISAPHBIN Ta3: MoJekylsapHble CUIBI M OTCTYIJIEHUS
OT 3aKOHOB HJCaJIbHBIX ra30B. YpaBHeHUs1 Ban-nep-Baanbca, [lutepuun,
beptio, Knaysumyca u Kamepinunra-Onneca. M3o0Tepmbl peasbHOTrO rasa.



[IpaBuno MakcBemna. Buyrpennss sHeprus rasa Ban-nep-Baansca. Dddext
Hxoyna-Tomcona g raza Bau-nep-Baanbca. MeToasl mojiydeHuss HU3KUX
TEMIIepaTyp U CHKMKCHUS Ta30B.

13. WneanbHblid 31EKTPpOHHBIA Ta3: CHKMMAaeMOCTh SJECKTPOHHOTO Tasa.
TennoéMKOoCTb NEKTPOHHOIO Irasa.

14. W3znydeHue aOCOJIIOTHO YEpPHOTO Teja: 3aKoH u3iaydeHus Buna. 3akoH
Panes— Jlxunca. 3akon Ilmanka. ®otonwl. 3akoH Credana—bonbimana.
3akoH cmewmenuss Buna. TepmoamHamMuka paBHOBECHOIO — TEIUIOBOIO
U3IIy4EHUs.

15. KosnebaHusi KpUCTAUIMUECKOW pEIIETKH: AKYCTHYECKass UM ONTHYECKas
BETBH JIUCIIEPCHH KOJIEOAaHUN KPUCTAIITMYECKON PEIIETKH.

16. TemnoémkocTh TBEPABIX Ted: 3akoH [rononra—IItu. KanTtoBas Teopus
terioeMkocTn JifHmTelina. @oHonbl.  Temnepatypa /[lebas. KsanrtoBas
Teopus TeroeMKocTH Jebas.

17. IonynpoBognuku: CTaTHCTHKAa 3JEKTPOHOB U JBIPOK B COOCTBEHHBIX
noixynpoBogHUKax. CTaTUCTHKA 3JIEKTPOHOB U JBIPOK B IPUMECHBIX
MIOJIYIPOBOIHUKAX.

18. CBepXnpoBOAMMOCTb: DeHOMEHOJIOTHS CBEPXIIPOBOJUMOCTH.
Muxkpockonuyeckasi TEOpHUsi CBEpPXIIPOBOAUMOCTH.

19. ®usnueckas kuHetuka: Kunernueckoe ypaBHeHue bonbimana. CBs3b
ypaBHeHUs bosibliMaHa W ypaBHEHUM TruapoauHaMuku. KuHernueckue
SIBJIGHUS B TIOJYTIPOBOJHUKAX. TepMoanekTpuueckue 3PPeKThl.
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