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MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) demnHos P.I". Kadenpa
TeopeTmnyeckon cpunamkn OTaenerHne pusmkn , Raphael.Deminov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensamu ocsoeHns gucumnnuHbel "TepMogmnHaMmka n ctatuctmyieckas domsmnka” aBngaoTca nsyvyeHme
OCHOBHbIX MOHATUN, 3aKOHOB 1 MOLENEen TePMOOMHAMUKA N CTATUCTUYECKOM OU3NKN

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasnen " 63.6.5 MNpodgeccrmoHanbHbii
obpasoBaTtenbHol nporpammbl 011800.62 Paonodmamka n oTHocuTcst K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 4 Kypce, 7 ceMecTp.

OucumnnnHa Bxoaut B 6a30Byto 4acTb npodheccroHanbHoro umkna (b.3). [ns ocBoeHust
AVCUMNIVHBI HEOOX0ANMbI 3HAHWS AUCLIMIJIMH: MaTeMaTnyYeckunii aHanna, andpdepeHumnanbHble
ypaBHEHUS, TEOPUS BEPOSATHOCTEN, KNaccuyeckasa n KBaHToBas MexaHuka, anekTpoamHammka.
OcBoeHune oncumnnnHbl ByaeT cnocobcTBOBaATL YCMNEWHON NPOGECCMOHANBHOW 0EATENbHOCTMH,
MO3BOMNT B faNbHENWEM U3y4aTb KypcCbl 0OLeHay4HOro n NpogoeccoHanbHOro LIMKI0B OCHOBHOW
obpasoBaTenbHO NPorpaMmbl MarncTpaTypbl

OCHOBHOWM

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU

OK-10 CNocOBHOCTb CaMOCTOATENbHO NPUobpeTaTbh HOBbIE 3HAHWS,
(0blWeKyNbTypHbIE NCNoNb3ysl COBPEMEHHbIE 0Bpa3oBaTeibHbIE U
KOMMNeTeHuunm) NHJOOPMALMOHHbIE TEXHONOMNK
OK-12 o
(OBLLEKYNbTYPHbIE CMOCOBHOCTb K NPaBUIbHOMY UCMOIb30BaHUIO 0bLEeHay4YHON 1
KOMMETEHLIN) cneumanbHOW TEPMUHONOMMK

CcnocobHOCTb K OBNaaeHnto 6a3oBbiMM 3HAHNSIMK B obnacTu
OK-14 NHJPOPMAaTMKN U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOTUIA,
(0bLWeKyNnbTypHbIE NpOrpamMMHbIMU CPeaACcTBaMM U HaBblikaMun paboTbl B
KOMMNeTeHuunm) KOMMbIOTEPHbIX CETSAX, NCMOMb30BaHMI0 6a3 AaHHbIX U PecypcoB

NHTepHeT
OK-8 CNocobHOCTb K OBNafeHnto 6a3oBbiMK 3HAHNSIMK B 0bnacTu
(0bLweKynbTypHbIE MareMaTukn N eCTeCTBEHHbIX HayK, UX UCNOMb30BaHUIO B
KoMMeTeHuunn) npogoeccnoHanbHom OeaTeNnbHOCTH
OK-8 CcnocobHOCTb K OBNaaeHnto 6a3oBbiMK 3HAHNSIMK B obnacTu
(0blWeKynbTypHbIE MareMaTukn N eCTEeCTBEHHbIX HayK, UX UCNOIb30BaHUIO B
KOMMNeTeHuunm) NpodoeccnoHanbHOM OeaTeNbHOCTH

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHbI CTYOEHT:
1. DONXEH 3HaThb:

TEOPETUHECKMNE OCHOBbI TEPMOAMHAMUKM U CTATUCTUYECKON OM3UKK; UMETb NPELCTaBNEHNE O
COBPEMEHHOM COCTOSIHUW B yKa3aHHOM pasfene TeopeTn4ecKomn omanku

2. IONXeH yMeTb:
doopMynunpoBaThb 1 [OKa3blBaTb OCHOBHbIE Pe3yibTaTbl TEPMOANHAMUKN N CTATUCTUYECKON GOU3UNKU
3. DoNXeH Bnanetb:
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HaBblKaMu Bbl4MCIEHUS (B MPOCTbIX 3a4a4ax) MaKpOCKOMNYECKNX XapaKTePUCTUK CUCTEMBI
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIx(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMEH B 7 CEMeCTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucUMnInHe/ MOAynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N ‘D'"Kn":')v;lr%;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI1pal(TwleCI(meJ1a60paTopH|:|e
u 3aHATNA pa60Tb|
1. |Tema 1. BBeneHue 7 1 1 0 0 YCTHbIR 0npoc
Tema 2. OcHOBHbIE NucbMeHHoe
NPVHLUANDI i JomMallHee
2. cTaTucTn4yeckom 7 2-4 5 2 0 3agaHune
oU3nKWN.
Tema 3. Obwue meTonbl KoHTponbHas
3. [cTaTUCTNYEeCKon 7 4-7 4 4 0 paboTta
MEXaHUKN.
Tema 4. lNMncbMmeHHOE
TepmoanHammnyeckne
JomMallHee
4. BENU4YNHbI K 7 7-9 6 4 0
3ajaHue
TepMoanHaMnyeckme
COOTHOWEHNS.
MNucbmeHHoe
Tema 5. NneanbHble nomatuiHee
5 rasbl. 7 10-11 2 2 0 3ajaHue
o KoHTponbHas
Tema 6. Knaccuyeckuia
6. MneanbHbIA ras. 7 11-12 | 4 2 0 paboTa
[MncbmeHHoe
Tema 7. KBaHTOBbIN JomMaluHee
7. naoeanbHblA ras. 7 13-15 4 2 0 3agaHune
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue coopMbl
N 'D'"Kn"(")""mv:"b'/ CemecTpl: e mectpa (B yacax) ‘{(ompﬁmp
ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
[NMncbmeHHOE

Tema 8. HenpeanbHbie JomaliHee
8. rasbl. 7 15-16 2 2 0 3ajaHune

Tema 9. PaBHOBecue Egﬁzmi::oe
9. |pa3 n pasosble 7 16-17 4 2 0 3anaHme

nepexonsl.

Tema 10. [NMncbmeHHOE

HepaBHoBeCHbIe gomallHee
10. npoueccol N MeToAbl 7 17-18 4 4 0 3agaHune

JoN3NYECKON KNHETUKMN.

Tema . UTorosas Ok3aMeH

7 0 0 0
doopma KOHTponsA
NToro 36 24 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. BBepeHune
NeKuunoHHoe 3aHsitne (1 4aca(os)):

O6bekTbl MCCNenoBaHMs, 3a4a41 1 METOLbl TEPMOANHAMMKM, CTATUCTUYECKON CPU3NKM 1
PUINYECKON KNHETUKMW.

Tema 2. OCHOBHbIe NPUHLMUMbI CTaTUCTUYECKON PU3UKMW.
neKumnoHHoe 3aHsiTne (5 yaca(os)):

dazosoe nNpocTpaHcTBO. MukpococTosiHue. CpenHne 3Ha4YeHns 1 onyKTyaumm.
TepmoavHammyeckoe paBHoBecue. MakponapameTpbl, MakpococTosiHue. Meton aHcambneii.
DyHKUMA cTaTucTnyeckoro pacnpeneneHus. Martpuua nnotHocTu. Knaccudeckoe n KBaHTOBOE
ypaBHeHus Jlnysunns. Teopema Jlnysunns.

npakTudeckoe 3aHsitne (2 yaca(os)):

1. HainTn goasoByto TpaekToputo a) cBoboaHOM MatepuanbHoi Yactuupl; 6) YacTuubl, cBO6O4HO
nagarouwen ¢ BbicoThl h. Kak namMeHnTcs TpaekTopms npuy y4ete CoOnpoTUBNEHUS ABUXEHNIO CO
CTOPOHbI Cpebl (a)? Npy y4eTe HEeYNpPyrocT CoyAapeHns YacTuLlbl C MOBEPXHOCTbIO 3emnu (6)? 2.
[ns yacTmubl ¢ Maccoin m, apuraroweincs B kybe ¢ pebpom L, ucneitoiBas ynpyrne coynapeHms Ha
CTEHKax, HalTN YNCNO KBAHTOBOMEXAHNYECKMX COCTOSHUI C SHEPrusiMn, MeHblwnMmn E, n cpaBHuThb
€ro ¢ COOTBETCTBYIOWMM 06 bEMOM (Pa30BOro NpocTpaHcTea. [lokasarb, 4TO NOCNenHUA SBnseTcs
agnabatnyeckM MHBAPUAHTOM, T.€., HE MEHSIETCS NMPU MEAJIEHHOM PACLUMPEHMN UK CXaTum Kyba.

Tema 3. O6WwMe MeToabl CTAaTUCTUYECKON MEXaHUKM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MwukpokaHoHuYeckoe pacnpeneneHve. CTaTucTMYeckuii BeC U SHTPONus. BHYTpeHHME 1 BHelHKe
napameTpbl. CBoricTBa aHTponuu. Obpatumbie 1 HeobpaTuMble Npouecchl. Temneparypa.
KaHoHunueckoe pacnpeneneHue. CTaTuCTUYECKWA MHTErpan u ctatuctnyeckas cymma. bonbwoe
KaHOHM4eckoe pacnpeneneHne. XuMn4eckuin noteHuman, bonbwas ctatucTnyeckas cymma.
OKBUBANEHTHOCTb PaBHOBECHbIX aHcaMbnei.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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1. Hantn aHtponuio cuctembl N nMHERHbIX OCLMNNSATOPOB C 4aCTOTOM *, TeMnepatypy Kak qoyHKLMIO
SHepruu, a TakXxe SHepPruto, SHTPOMUID N XMMUYECKUIA MOTEeHUMaN Kak QOyHKLMIO TeMnepaTypbl.
HapucoBaTtb cooTBeTCTBYIOWME Fpadoukn. 2.Monekynbl naeanbHOro rasa agcopbupyorcs
MOBEPXHOCTbIO, UMetowein N nornowarowmx LeHTpoB. Vicnonbays 60nbloe KaHOHNYeCKoe
pacnpeneneHne, HanTn koadpdmumneHT agcopbumm a (OTHOWEHME CPefHEro Ynucna
ancopbupoBaHHbIx Monekyn K N ), ecnun aHeprusi Monekysbl Mpu aacopbunm yMeHbluaeTcs Ha
BENNYMHY e. HainTn 3aBucuMoCTb € OT aasneHus rasa p (XIN ngeanbHoro raza m = Tinp/p0).

Tema 4. TepMmoanHaMnyeckme BeIMYNHbI U TePMOAUHAMUYECKNE COOTHOLLEHUS.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Anmnabatunyeckuin npouecc. ObobLWeEHHbIE TEPMOANHAMUYECKME CUMbI, TENNON30NMPOBAHHAS
cuctema. lNMepBoe Havano TepMoamHamMukn. Pabota n konmyecTtso Tenna. TennoemMkocTb.
TepmoanHammyeckme noteHumansl U nx ceonctea. CooTHoweHus B3anMHocT Makceenna. Ces3b
CTaTUCTMYECKON CyMMbl 1 BONbLLOI CTATUCTMYECKO CyMMbl C TEPMOANHAMUYECKMMI MOTEHLMANaMu.
YcnoBus paBHOBECUS CUCTEMbI. TepMoanHaMmyeckmne HepaBeHcTBa. CBA3b Mexay TENNOEMKOCTAMU
Cp n CV. Bropoe Havyano tepmoaunHamuku. Linkn KapHo, teopembl KapHo. HepaeeHcTBo Knaysuyca.
MocTynatbl Knayauyca n ToMCOHa, Ux 9KBMBaNEeHTHOCTb. TpeTbe Ha4yano TepMOANHAMUKN, MPUHLMN
HepHcTa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

1. [lokasarb, 4TO NepeceyeHne 4ByX KBa3nCTaTM4eCKnx agnabar HEBO3MOXHO, Tak Kak 310
NPMBOAUT K HapylweHuto npuHumna ToMcoHa. 2. Haintn paboTy, Npon3BoanMyto Hal naeanbHbIM
rasoMm, U KONM4ecTBO Tenna, Nony4yaemMoe MM, Koraa ra3 CoBepliaeT KpyroBoi NpoLece, COCTOAWMIA
13 a) ABYX N30XOPHbIX 1 ABYX N306apHbIX MPOLLECCOB, 6) ABYX N30XOP U ABYX M30TEPM, B) ABYX
n30Tepm 1 OByx agmabar, r) AByx nsobap u AByx M30Tepm, O) AByx n3obap v aByx agnabar.

Tema 5. NpeanbHble rasbl.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MpUHUMN HEPA3NMYUMOCTY TOXAECTBEHHbIX YacTuul. PacnpeneneHuna ®epmu-Lmpaka u
Bose-3dniHwTelriHa. Kanopmniyeckoe ypaBHEHNE COCTOSIHMSA naeanbHbIX ra3os.

npakTnyeckoe 3aHsitne (2 4aca(os)):

1. Boluncnntb 60onbluyo cTaTtCyMmy ONs MAeanbHOro ra3a B Knaccuyeckom pexunme. Hantm 6onbwoit
TepMoONHaAMNYeCKNiA NoTeHLMan, SHTPOMNUIO, CpeHee YNCO YacTuL 1 aasneHue rasa. [okasartb,
4TO AMCNEepCUs Yncna 4acTuu yoosneTsopseT pacnpeneneHunio lNyaccona. 2. Bolymenutb NNOTHOCTb
cocTosiHuin D(e) B cny4ae 0oHO- U ABYMEPHOro ABMXEHN CBOOOAHOI YacTULbl Macchbl m.

Tema 6. Knaccnueckum naeanbHbIN ras.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

PacnpeneneHne Makceenna-bonbumaHa. XMMnU4yeCcknin noTeHuman KnacCn4eckoro naeanbHoro
rasza. Kputepum npuMeHMMOCT KNaccru4eckoro npubnmnxeHns n BblpoxaeHms. 3akoH
PaBHOMEPHOro pacnpeaeneHns sHeprm no cteneHsm ceoboabl. TepMo-anHaMmnyeckmne
noTeHuuanbl ngeanbHOro rasa. loeanbHbii ra3 ¢ NOCTOSAHHON TEMTOEMKOCTbIO.

npaktnyeckoe 3aHsitne (2 4aca(os)):

1. Haitn pacnpeneneHne BepoaTHOCTEN NS KUHETUYECKON SHEPrnmn MOnekynbl naeanbHOro rasa.
Bbluncnntb cpenHee 1 Hanbonee BEPOSTHOE 3HAYEHUSI KWNHETUYECKOW aHepruu. 2. Haitn ynucno
MOJIEKYN naeanbHOro rasa, CTankmBaloWmnXcs B eANHULY BPEMEHU C eANHULEN NOBEPXHOCTN CTEHKMN,
CKOPOCTb KOTOpPbIX B HANpaBfeHU HOpManu K CTeHKe npesbiwaet VO.

Tema 7. KBaHTOBbIV naeanbHbIN ras.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

YepHoe nanyyeHne, popmyna NnaHka, sHeprua n gasneHme paBHOBECHOrO (POTOHHOrO rasa.
Bose-anHwTEenHOBCKas KOHAEHcaumMs. BbiIpoXaeHHbI 91EKTPOHHbIA ra3 B Metanne. TennoeMkocTb
BbIPOXAEHHOIO 9NEKTPOHHOro rasa B Metasnne.

npakTudeckoe 3aHsitne (2 yaca(os)):

1. Haiit ypaBHeHMe COCTOSHMSA naeanbHOro ra3a B KnacCu4eckoM NpubanxXeHnn ¢ y4eToM nepsbix
NonpaBoOK Ha Ha4Yano BbIPOXAEHUS. 2. DHepPrus aNeKTPoOHOB B MeTane paBHa e =
(px2+py2)/2m1+pz2/2m2. Hantn sHepruio depmu. Bolumncnntb <vz2> npu T= 0.

Tema 8. HempeanbHble ra3ssbil.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

B3anmoperictBme Mexay Monekynamm B cucteme. YpaBHeHME COCTOSHMS cnabo HenaeanbHoro rasa.
BupunanbHoe pasnoxeHue. YpasHeHne BaH-nep-Baanbca.

npakTudeckoe 3aHsitne (2 yaca(os)):

1. Halitn nonpaekun nepeoro nopsaka Kk TepMoavHamMmyeckum cpyHkumsam E, S, G, F n
Tennoemkoctam CV, Cp paspexeHHOro peanbHoro rasa rno cpaBHEHUIO C COOTBETCTBYOWMMM

BENMN4YMHAMWN ngeasnbHOro ra3a.

Tema 9. PaBHoBecue a3 u ¢pasosblie nepexonbl.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
dasbl 1 KOMMNOHEHTLI. YCnoBus paBHoBecus AByx doas. Kpusbie paBHoBecus (pas. PaBHoBecue Tpex
doas. Pazosble Nepexonbl nepsoro poaa. YpasHeHne KnanenpoHa-Knayasuyca. MetactabunbHble
coctosgHuA. Teopus onykTyaumin. dnyktyaumm B 0GHOPOOHOM 3aMKHYTON cucteme. MNpuHumnn
BonbumaHa. dnykTyaumm B cucteme, NOMeELLEHHON B TepMmocTat. dnykTyaumm temneparypbl 1

NNOTHOCTW YacTud.

npakTnyeckoe 3aHsitne (2 4aca(os)):
1. HanTn TemnepaTypHyto 3aBUCMMOCTb AABNEHNS HACLIWEHHOro napa Haa TBepAabiM TeNoM (nap
paccMaTpuBaTtb Kak naeanbHbIi ra3, TEN0EMKOCTI ra3a 1 TBEpOOro Tena NoCTosHHbIE). dHeprus
CBS31 MONEKYN B TBEPAOM Tene pasHa €0. 2. HanTtu Kputnyeckmne nokasartenu ong rasa

BaH-nep-Baanbca.

Tema 10. HepaBHOBeCHbI€e NMpoLecchbl U MeToabl PM3NYECKON KUHETUKM.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

YpasHeHne Mapkoa-CMONyxoBCKOro, NPUHUUN AeTanbHOro paBHoBecus. Y paBHeHue
OnHwTenHa-Pokkepa-lnaHka, cooTHoWweHne dnHwWTenHa. CTtagumn 9BONIOLUUN HEPABHOBECHOW
cucTteMbl. KuHetnyeckoe ypaBHeHne bonbumaHa. MpubnuxeHne BpemeHn penakcaumm. H - Teopema

BonbuMaHa.

npakTudeckoe 3aHsitne (4 yaca(os)):
1. Bbl4ncnnTb aneKTPONpPoOBOAHOCTb BbIPOXAEHHOIr0 9NEKTPOHHOrOo rasa. 2. Belumcnutb

NPOBOAUMOCTb K/TACCMYECKOro ra3a 13 3aps>XeHHbIX 4acTuL, B MEPEMEHHOM 3NEKTPUYECKOM Mone
yacTtoTbl w. Bpems penakcaumm cyntatb NOCTOSHHbIM.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

CrtpaHnua 7 us 12.

Buabi
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb g;?d%%:'o';g:;g:g;
AducuunnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY[eHTOB P
MOAroToBKa K o
1.|Tema 1. BB HI 7 1 1 THbI On
ema eAeHne YCTHOMY Onpocy yc onpoc
Tema 2. OcHOBHblE
nooroToBkK
5 NPUHLANDI v 5.4 ugﬂa?ugerg 3 JomallHee
" lcTaTncTnyeckomn 3a0aHus 3a0aHune
PUINKN.
Tema 3. Obwwme meToabl NoAroToBKa K
3. [cTatucTnyeckom 7 4-7 |KOHTPONbHOM 4 Kc;gggganaﬂ
MEXaHUKMN. paboTte P
Tema 4.
TepMoanHammnyeckme MnoaroToBka
4. BeNUYNHbI 1 7 7-9 |pomawHero 4 ggx:&;eee
TepMogmHamuyeckune 3agaHus
COOTHOLWEHNS.
noaroToBK
Tema 5. NpeanbHble oAroroska JgomauliHee
5. rasbl 7 10-11 [gpomawHero 4 sananHme
) 3a0aHuns
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
6 Tema 6. Knaccudeckuii v 11-12 Egﬂ;ggﬂiﬁ%; 5 KOHTpO/IbHas
% NbHbIN ras.
nea as pabote paboTta
- |Tema 7. KBaHTOBbIN v 13-15 Egﬂ;ﬂg:r'(g 6 noMallHee
“n bHbI ras.
nean as 3ananHns 3apaHue
Tema 8. HenpeanbHble roaroroeka JomalHee
8. rasb| 7 15-16 |gomawHero 6 sananmne
' 3agaHuns
Tema 9. PaBHOBecue noaroToska
9. |dhas u pasosble 7 16-17 |oomawHero 12 ggﬁ:.ﬂ]m“:e
nepexonbl. 3apaHus
Tema 10.
10 HepaBHoBecCHbIe v 17-18 zgﬂ;ﬂggrl(g 6 nomailHee
‘Inpouecchl 1 MeToabl 3ananms 3apaHue
PUN3NYECKON KNHETUKMW.
Wtoro 48

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIOYasi MHTepPaKTUBHble (hopMbl 06yYeHuUst
Kypcbl nekumii n npakTUYecKnx 3aHsaTWiA, OpraHn3oBaHHbIE MO CTaHAAPTHON TEXHONOMM

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBeoeHue
YCTHbI ONPOC , NPUMepPHble BOMPOCH!:

AneMeHTbl Teopun BeposiTHOCTeN. I3bpaHHble pa3aenbl KNacCU4eckoi 1 KBaHTOBOW MEXaHWKM.
naBa 1 n3apaum 1.9, 1.12, 1.13 n3 [1].

Tema 2. OCHOBHbIe NPUHLMUMbI CTaTUCTUYECKON PU3UKMW.
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:
MpocTeiiwmne MoaenbHbIE CUCTEMBI: CUCTEMA HEB3AVMOLENCTBYIOWMX MEX DY CO-O0I rapMOHNYECKNX
OCUMNNATOPOB C OOHOW 1 TOM Xe YacToTon. [naea 2 n 3agayn 2.4, 2.5 ns [1]. lNMpocTenwmne
MOJeNbHbIE CUCTEMbBI: CUCTEMA HEB3AVMOLENCTBYIOWMX MEX Y CO-O0I rapMOHUYECKNX
OCLUMNNATOPOB C OOHOW 1 TOW Xe YacToTon. [naea 2 n 3agaun 2.4, 2.5 ns [1].
Tema 3. O6Wwme MeToabl CTAaTUCTUYECKON MEXaHUKM.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Ins cuctembl N HEB3aMMOLENCTBYIOWNX HYACTUL, UMEKOWNX ABA 3HepreTnyeckmx ypoeHs EO=0 n E1=
E ¢ kpaTtHocTsaMM BbipoxaeHnsi g0 n g1 COOTBETCTBEHHO, HaNTK CpeaHIo aHeprunto. OTBeT:

<E>=NEg1/(g0*exp(E/T) + g1).

Tema 4. TepmoauHaMmyeckue BeIMYMHbI U TEPMOAUHAMMYECKNE COOTHOLLEHMS.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

TepmoanHamuka. naea 3 n 3apgaun 3.7, 3.8, 3.9, 3.11 ua [1]. TepmoanHammka. nasa 3 n 3agaym
3.12, 3.13, 3.15, 3.20 n3 [1].

Tema 5. UpeanbHble rasoil.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:
WpeanbHbllh ras. [naea 4 v 3apayn 4.6, 4.7, 4.8, 4.9 ns [1].
Tema 6. Knaccuyeckum ngeanbHblin ras.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Bbiyncnntb Tennoemkoctb CV knaccmnyeckoro ngeanbHoro rasa 13 N yactuy, maccbl m B None cunbl
TaxecTn. OtseTt: CV=5N/2.

Tema 7. KBaHTOBbIV naeanbHbIN ras.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

KBaHTOBbIN ngeanbHbi ra3. [naea 4 n 3agayn 4.25, 4.28, 4.29, 4.36 n3 [1].
Tema 8. HenpeanbHble rasbl.

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

HeunpeanbHble rasbl. [naesa 5 v 3agayn 5.1, 5.2, 5.3, 5.7 n3 [1].

Tema 9. PaBHoBecue cpa3 u ¢pasosblie nepexonbl.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

PaBHoBecue has n cpasosble nepexodbl. [(nasa 6 n 3agaym 6.1, 6.2, 6.3, 6.10, 6.11 n3 [1].
Tema 10. HepaBHOBeCHbIe NpoLLecChbl U MeToAbl (hN3MYECKON KUHETUKMN.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

Teopus donyktyauuin. [ naea 7 v 3apaum 7.7, 7.8, 7.9, 7.10, 7.11 n3 [1].
Tema . UToroeasi popma KOHTpons

MNprMepHbIe BONPOCHI K 9K3aMeHY:

OK3aMeHbl B COOTBETCTBMMN C NPUBEAEHHOI Bbile MPOrpamMMOi; KOHTPONbHbIE paboThl,
popMumpyeMblie Ha OCHOBe 3aa4vyHuKa:

1. AMnHoB J1.K. TepmoguHamuka n ctatucTnyeckas pmanka (KOHCNeKTbl NeKUni 1 3agaym ong
CTyOeHTOB douamyeckoro pakynbteta), Kasanb, nsg. Kry, 2008.

YKasaHHbIn 3a4a4HMK MCMONb3yeTcs TakXe O/ caMoCcTosiTeNbHOM paboTbl CTYAEHTOB.

BUNETbI K 9KSAMEHAM

. CpenHue 3HaveHns 1 conykTyauuu.

. MeTton aHcambnei.

. PyHKUMA cTaTUCTMYECKOro pacnpeneneHuns. Marpuua nioTHOCTK.
. YpaBHeHVe OBUXeHUs Ons MaTpuyLbl NNOTHOCTU. Teopema Jlnysunns.
. MnkpokaHoHu4eckoe pacrpeneneHue.

. OHTpoNNS. 3aKoH HeybblBaHNS SHTPOMUN.

. Temneparypa.

. KaHoHM4eckoe pacnpeneneHue.

9. bonbluoe KaHOHMYeCcKoe pacnpeneneHue.

10. Aonabartmyeckuii npoLecc.

11. [lepBoe Ha4yano TepMoaNHaMUKMW.

12. TepmognHamuyeckne yHKUNN.

13. 3aBUCMMOCTb TEPMOAMHAMUNYECKMX COYHKLUMUIA OT Yncna 4acTuL.

14. YcnoBus paBHOBeCUS cuCTeMbI. [ToBeaeHMe TEPMOAMHAMNYECKMX (DYHKLNIA B PABHOBECHbBIX 1
HepaBHOBECHbIX NPOLECCaXx.

15. TepMoonHammyeckmne HepaBeHCTBa.

16. CBSA3b Mexay TennoeMKOCTSAMN.

17. BTopoe Hayano TepMoanHaMukm.

18. TpeTbe Havano TepmoguHamukm (Teopema HepHcra).

19. TepMoONHaAMNYECKNIA CMbICT MAapaMeTPOB KAHOHNYECKOro U HONbLIOro Ka-HOHNYECKOro
pacnpeneneHun.

20. Pacnpegenenns ®epmu-Lupaka n bose-drHwrenHa.
21. YpaBHeHne COCTOSHUS naeanbHblX ras3os.
22. Pacnpepnenenne Makceenna-bonbumana.

0O NO O~ WN =
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23. laBneHve noeanbHOro rasa.

24. 3aKOH paBHOMEPHOro pacnpeneneHns SHeprum no cteneHsaM csobombl.
25. TepmoonHammyeckme OyHKUUN naeanbHOro rasa.

26. VipeanbHbIi ra3 ¢ NOCTOSHHOW TEMNOEMKOCTbIO.

27. YepHoe n3ny4yeHue.

28. bose-aMHIWTENHOBCKAsA KOHOEHCaUNS.

29. [1oNHOCTbIO BbIPOXAEHHbIA 9NEKTPOHHbIN ra3 B MeTanne.

30. TennoeMKoCTb BbIPOXAEHHOIO 3NEKTPOHHOrO ra3a B MeTanne.
31. Bsanmonenctene mexay monekynamu.

32. YpaBHeHue cocTosiHMs cnabo HemaeanbHOro rasa.

33. Ycnosuga pasHoBecus oas.

34. PaBHOBecue Tpex has.

35. dnykTyaumm B 3aMKHYTOM CUCTEME.

36. dnykTyaumm B cUCTeMe, NOMELLEHHON B TEpMOCTaT.

37. YpaeHeHune Mapkoea-CMOnyxoBCKOro.

38. YpaBHeHune SnHwTenHa-dokkepa-naHka.

39. Ctaguun 3BoNOLNN HEPABHOBECHOWN CUCTEMDI.

40. KnuHeTnyeckoe ypaBsHeHune bonbumaHa.

7.1. OcHOBHas nuTteparypa:

1. AMnHoB, J1.K. TepmoanHamuka n ctatucTnyeckas omanka: KOHCNEKTbl NeKUUn 1 3agaym : ans
CTyneHToB donamyeckoro dpakynbteta / J1.K. AMmHoB; KasaH. roc. yH-T, du3. dak. KasaHb:
M3patenbctBo KasaHckoro rocynapctBeHHOro yHmsepcuteta, 2008. 179 c.

2. AMnHos, J1.K. TepMoonHammka 1 ctatuctuyeckas ouasmka: KOHCNeKTbl Nekumi 1 3agayv : onis
CTYOEHTOB hU3MYECKOro pakynbteta [OnekTpoHHbIn pecypc] / J1.K. AMuHoB; KasaH. roc. yH-T, dus.
ak..-KazaHb: IspatenbctBo KaszaHCcKoro rocynapcrtseHHOro yHusepcuteta, 2008.-179 ¢ Pexunm
noctyna: - http://kpfu.ru/docs/F2096324044/Thermodynamics_and_statistical_physics.pdf

3. Nanpay, J1.4. Ctatuctnyeckas gouauka: Yueb.nocobve ons ctyn.yH-T1oB [DNEKTPOHHbI pecypc] /
n. O. Nanpay, E. M. JIndpwwuy, ; nog pea. J1. . Nutaesckoro.-M.: duamarnut, b.r..-(TeopeTtnyeckas
dmnsunka;T.5). H.1.-5-e n3a.,crepeotumn..-2005.-616 c. Pexum gocrtyna: -
http://e.lanbook.com/view/book/2230/

7.2. JlononHuTenbHasa nuteparypa:

1. AHcenbM A.N. OCHOBbI CTATUCTUYECKOW (OMU3MKM N TEpMOAMHAMUKK: YuyebHoe nocobue. 2-e n3g,.,
ctep. C6.: UspatenbctBo "/laHb", 2007. - 448 ¢. Pexum goctyna: -
http://e.lanbook.com/view/book/692/

2. Kongpartbes A.C., Panropoackuii IN.A. 3agayn no tTepMoanHammke, CTaTucTM4eckom omsnke n
KnHeTtunyeckom Teopun. M.: PUSMATIINT, 2007. - 256 c. Pexum goctyna: -
http://e.lanbook.com/view/book/2209/

7.3. UHTepHeT-pecypcCbl:

AmuHos J1.K. TepmoguHamumka n ctatuctmyeckas gomsnka. KoHcnekTbl nekumi 1 3agadw. -
http://kpfu.ru/docs/F2096324044/Thermodynamics_and_statistical_physics.pdf
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KaTanor obpasoBaTtenbHbiX MHTEPHET-PECcypPCcoB Ha calite - http:/www.edu.ru/

Kadpenpa kBaHTOBOW cTaTMcTuky 1 Teopum nons MIY. bubunuoreka -
http://statphys.nm.ru/biblioteka.htmi

Hay4yHas 6ubnnoteka Ha caiite - http://www.poiskknig.ru/
Hay4Has sHuuknonenms Ha cainte - http://ru.wikipedia.org/wiki/KBaHToBas_dunaunka
HayyHas sHumknonegus Ha cante - http://elementy.ru/physics

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "TepMoanHamMmka n ctatmctuyeckas duamka" npegnonaraet
MCNONb30BaHNE CNenyLWero MatepmanbHO-TEXHNYECKOro obecnevyeHns:

MynbTMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauuu, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOHaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCOoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opyaoBaHNEM, MHTEPAEACHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasarenb MMeeT BO3MOXHOCTb NIErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUS, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3ku
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BaHMEM B NPOLIECcCe 00y4HeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMegninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

Y4yebHo-mMeToOomnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy UMPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NMTepaTypbl Ansl By30B C
ycnoBueM obs13atenbHoro cobnoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI JOCTYN K HE06X0AUMbIM A5 06pa3oBaTeNnbHOro Npouecca N3naHusm ¢
MCNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmsaM HoBbix PIrOC
BIMO.

YyebHble ayaonTopun gng nposeneHns NneKuMoHHbIX U MPakTU4eCKnx 3aHATUN

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pagunoduaunka” n npodomnio noarotoBkn ®Gursnka MarHUTHbIX SBNEHNUN .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervucrpaumnoHHbii Homep 6120817 ;i{

3
Crtpanunua 11 n3 12. 11! yu

o



Mporpamma gucumnnuHel "TepMoaomHammka u ctatuctmyeckas gouamka'"; 011800.62 Paguodpuauka; oueHT, K.H. (ooueHT) OdemuHos P.I".

ABTOpP(bI):

HemuHos P.I".

" 201 r.

PeueH3eHT(bl):

MpowwH O.H.

" 201 __r.
PerucTtpaumoHHblii Homep 6120817 DAEKTPOHHEH
Crtpannua 12 n3 12. il V_H___;:EEEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



