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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,
Henens WX TpyA0eMKOCTb TekyLime coopMbl
N .D.ulc\:nuunlv;ubll Cemectp 58 orpa (B wacax) i%mp%np
oy Nek ImI1pal(TwleCI(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
1. |Tema 1. BeeneHue 7 1 1 0 0 yCTHEI ONpOC
Tema 2. OCHOBHbIE noMalHee
NPUHLMMNbI i
2. CTaTUCTUYECKOMN / 2-4 5 2 0 safaxne
oU3nKWN.
Tema 3. Obwue meTonbl KOHTPONbHAas
3. [cTaTUCTNYEeCKon 7 4-7 4 4 0 paboTta
MEXaHUKW.
Tema 4.
TepmoanHammnyeckne JoMallHee
4. [BENNYUHBI N 7 7-9 6 4 0 3apaHue
TepMoanHaMnyeckme
COOTHOLLEHNS.
noMallHee
5.|TeMa 5. VpeaneHbie 7 1011 | 2 2 0 [|sananve
rassil.
6. |Tema 6. Knaccudeckuit v 1112 | 4 5 0 Kg'gggg"bHa”
" [mpoeanbHbI ras. P
o omauwHee
Tema 7. KBaHTOBbI A
7. naeanbHbIN ras. 7 13-15 4 2 0 3apaHve
noMallHee
g.|Teva 8. Henneanstivle | 7| 4546 | 2 2 0  [samanve
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
L 3aHATUSA pabotbi

Tema 9. PaBHoBecune nomatuiHee
9. |pas u pasosble 7 16-17 4 2 0 3apaHve

nepexonpbl.

Tema 10.

JomMalHee

10.|-{epasHoBecHble 7 | 1718 | 4 4 0  |samanue

‘mpouecchbl 1 MeToObl
Jo3NYECKON KUHETUKMN.

Tema . Torosas v 0 0 0 3K3aMeH
doopma KOHTpOns

WNtoro 36 24 0

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. BBepeHue
nekumoHHoe 3aHsitTne (1 yaca(os)):

OO6bekTbl MCCNenoBaHMSA, 3a4a41 1 METOLbI TEPMOAUHAMMKU, CTATUCTUYECKON CPU3NKIN 1
PU3NYECKON KNHETUKMW.

Tema 2. OCHOBHbIe NMPUHLUMbI CTaTUCTUYECKON PU3MKMW.
JIeKLMOHHOe 3aHsiTne (5 4yaca(oB)):

dazoBoe NpocTpaHCTBO. MukpococTosHue. CpefHne 3Ha4YeHns 1 onykKTyaumm.
TepmoavHamumyeckoe paBHoBecue. MakponapameTpbl, MakpococTosiHume. MeTon aHcambneii.
dyHKUMSA cTaTUCTU4ecKoro pacnpeneneHns. Marpuua nnotHocTn. Knaccmyeckoe n KBaHTOBOE
ypasHeHus Jlnysunng. Teopema Jlnysunns.

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

1. HainTn goasosyto TpaekToputo a) cBobooHOM MaTtepuanbHo Yactuupl; 6) YacTuubl, cB060OHO
nagarowen ¢ BblcoTbl h. Kak n3aMeHUTCS TpaekTopus npu yyete ConpoTUBEHUS OBUXEHUIO CO
CTOPOHbI Cpebl (a)? Npw y4eTe HeynpyrocTy CoyaapeHns YacTuLlbl C MOBEPXHOCTbIO 3emnu (6)? 2.
[ns yacTmubl ¢ Maccoit m, asuraroueincs B kybe ¢ pebpom L, ucneiteiBas ynpyrne coynapeHms Ha
CTEeHKax, HanlTu YNCNO KBAHTOBOMEXAHNYECKNX COCTOSIHUI C SHEPTUsSIMU, MeHbLIMK E, 1 cpaBHNTL
€ro ¢ CooTBeTCTBYOWMM 06 bEMOM (Pa30BOro NpocTpaHcTea. [okasatb, 4To NocnenHUiA sBnseTcs
aanabatnyeckM MHBAPUAHTOM, T.€., HE MEHSIETCS MPY MEASIEHHOM PaCLUMPEHNM UK cxaTum Kyba.

Tema 3. O6LWwiMe MeToObl CTAaTUCTUYHECKON MeXaHUKMU.
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

MukpokaHoHu4eckoe pacnpegenerHve. CTaTUCTUYECKUIA BEC N 3HTPONUS. BHyTpeHHMe 1 BHEWHNE
napameTpsbl. CeorictBa aHTponuu. Obpatumbie 1 HeobpaTMble NpoLecchl. Temneparypa.
KaHoHunyeckoe pacnpegneneHue. CTatuCTUYECKUI HTErpan n ctatuctmyeckas cymma. bonbuoe
KaHOHMYeCcKoe pacnpeneneHune. XuMmnyeckmin noteHuman, 6onbluas cratucTuyeckas cymma.
OKBMBANEHTHOCTb PABHOBECHbIX aHCaMOnei.

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

1. Hantn sHTponuio cuctembol N MHERHbIX OCLMANSATOPOB C YaCcTOTOM *, TeMnepatypy Kak oyHKLMIO
9HEprumn, a TakXe SHEPruto, SHTPOMUID N XMMUYECKUIA NOTEHUMAN Kak OyHKLUIO TeMnepaTypsbl.
HapucoBatb cootBeTCTBYIOWME rpacounkn. 2.Monekynbl naeanbHoro rasa agcopbupyrorcst
MOBEPXHOCTbIO, MMetowei N nornowatowmx LeHTpoB. Micnonb3ys 60Mbwoe kaHOHUYeckoe
pacnpeneneHne, HanTn koadpdmumneHT agcopbumm a (OTHOWEHME CPefHEro Ynucna
aacopbupoBaHHbIX Monekyn K N ), ecnvn aHeprus Monekynbl Npu aacopbumm yMeHblwaeTcs Ha
BENNYUHY e. HanTn 3aBmcuMoCTb € oT faeneHus rasa p (XINM noeanbHoro raza m = Tinp/p0).

Tema 4. TepmoaHaMuyeckue BeIMYMHbI U TEPMOANHAMUYECKME COOTHOLLEHUS.
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):
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Anmnabatnyeckuii npouecc. Ob6obweHHbIe TEPMOANHAMUYECKE CUNMbI, TEMNON30NNPOBaHHAS
cucTtema. lMepBoe Ha4ano TepmoanHaMukn. Pabota n konuyectso Tenna. TennoemMKocTb.
TepmoguHammyeckune noteHumanbl 1 nx csonctea. CooTHoweHns B3anMHocTn Makcsenna. Ces3b
CTaTUCTNYECKOWN CyMMbl U BONbLIOKA CTATUCTUYECKO CyMMbl C TEPMOAMHAMUYECKMMM NOTEHUMANaMu.
Ycnosus paBHoBeCUS cucteMbl. TepMoanHamMmmnyeckme HepaeseHcTBa. CBA3b MEXAY TEMNOEMKOCTAMM
Cp n CV. Btopoe Havyano tepmoanHamuku. Linkn KapHo, teopembl KapHo. HepaeeHcTBo Knaysuyca.
MocTynatbl Knaysuyca n ToMCOHa, Ux 9KBMBaNeHTHOCTb. TpeTbe Ha4yano TepMoANHAMUKN, MPUHLNN
HepHcTa.

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

1. Ilokasatb, 4TO NepeceyeHne 4ByX KBa3ncTaTMyecknx agnabar HEBO3MOXHO, TakK Kak 370
NPMBOANT K HapyleHuto npuHumna ToMcoHa. 2. HaiiTn paboTy, Npon3BoanMyto Han naeanbHbIM
rasom, 1 KONMYECTBO TEMNA, NONy4aemMoe UM, KOraa ra3 CoBepluaeT KpyroBoi NpoLecc, COCTOAWMIA
N3 a) OBYX N30XOPHbIX 1 ABYX N306apHbIX MPOLLECCoB, 6) ABYX N30XOP U ABYX M30TEPM, B) ABYX
n30TepM 1 AByx agmabar, r) AByx nsobap n AByx M3oTepm, 4) Asyx n3obap u OByx agnadar.

Tema 5. UpeanbHble ra3oil.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

MpuvHUKMN HePa3NNMYMMOCTN TOXAECTBEHHbIX YacTuy,. PacnpeneneHmns ®epmu-Lupaka n
Boze-OnHwTerHa. Kanopnyeckoe ypaBHEHUE COCTOSHUSA naeanbHbIX ra3os.

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

1. BblumcnnTtb 60onbluyo cTaTCyMMy Ons MAeanbHOro ras3a B Knaccu4yeckoM pexume. Hantn 6onbLioi
TepMOONHAMNYECKNIA NOTEHLMAN, SHTPOMMUIO, CPEeLHEE YNCO YacTuL 1 aasneHue rasa. lokasatb,
4TO AMCNEepPCUs Yncna YacTul yoosneTsopseT pacnpeneneHuio lNyaccona. 2. Belymcnutb NNOTHOCTb
cocTtosiHmin D(e) B cny4ae o4HO- 1 OBYMEPHOro ABMXeHui A cBo60AHON YacTuLbl Macchl m.

Tema 6. Knaccunyeckun naeanbHbIn ras.
JIeKLMOHHOe 3aHsiTne (4 4aca(os)):

Pacnpenenenne Makceenna-bonbumaHa. XMMUYECKNA NOTEHLMAN KNAaCCUYECKOro naeanbHoOro
raza. Kputepumn npMeHMMoCT KNnaccmy4eckoro NnpubnmnxeHnst n BblIpoXoeHns. 3aKoH
PaBHOMEPHOro pacnpeneneHns sHeprum no cteneHsiMm ceoboabl. TepMo-guHaMmyeckne
noTeHumanbl noeanbHoro rasa. logeanbHbii ra3 ¢ NOCTOSIHHOW TEMNOEMKOCTbIO.

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

1. Hantun pacnpeneneHmne BepOFITHOCTeVI 0N KNHEeTUYECKOM SHeprmun Monekynbl noeanbHOro rasa.
Bbluncnntb cpenoHee un Hanbonee BEPOATHOE 3HAYEHUSA KMHETU4eCKOoM SHEeprun. 2. Hantum yncno
Monekyn noeanbHoOro ra3a, Ctankmearoumxcs B eguHMLYY BpeMeHn C eanHunuen NOBEPXHOCTU CTEHKWN,
CKOPOCTb KOTOPbIX B HanpasneHnnm HopmMmanunm K CTeHKe rnpesbiliaeT v0.

Tema 7. KBaHTOBbIN UpeasnbHbIA ras.
JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):

YepHoe nanyyexune, opmyna lnaHka, aHeprvua n nasneHve paBHOBECHOro oOTOHHOrMO rasa.
Bose-anHwTENHOBCKas KOHOeHcaUmMs. BbipoXaeHHbI 3N1eKTPOHHbIN ra3 B Metanne. TennoemMkocTb
BbIPOXOEHHOro 3M1EKTPOHHOr0 rasa B metanne.

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

1. Haiit ypaBHeHNe COCTOSHMSA naeanbHOro rasa B KNacCu4eckoM NpubanxXeHnn ¢ y4eToM nepabix
NOMpPaBOK Ha HA4Yano BbIPOXAEHUS. 2. DHEPrus aNeKTPOHOB B METane paBHa e =
(px2+py2)/2m1+pz2/2m2. Hantu sHepruo depmu. Bolumcnntb <vz2> npu T= 0.

Tema 8. HenpeanbHble rasbl.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

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

npaKkTudeckoe 3aHsitne (2 yaca(os)):

1. Haiitn nonpaekun nepeoro nopsaka Kk TepMoavHamMmyeckum cpyHkumsam E, S, G, F n
TennoemkocTtaM CV, Cp paspexeHHOro peanbHOro rasa no CpaBHEHMIO C COOTBETCTBYIOLWNMU
BENMYMHaMN ngeanbHoOro rasa.

Tema 9. PaBHoBecue cpa3 u chasoBble nepexonbl.
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

da3sbl 1 KOMNOHEHTHI. YCnoBums paBHoBecKs AByX doas. Kpmeble paBHOBecus goa3. PaBHoBecue Tpex
thas. dazosble Nepexonbl Nepeoro poaa. YpasHeHue KnanenpoHa-Knayauyca. MetactabunbHole
cocTosiHus. Teopurs gonykTyaumnin. @nykTyaumm B 0LHOPOLHOW 3aMKHYTOM cucteme. MprHumn
BonbumaHa. dnykTyaummn B cucteme, NOMeLWEHHOM B TepMocTat. dnykTyauun Temnepatypbl 1
MAOTHOCTM YacTuLl.

npakTudeckoe 3aHsitne (2 yaca(os)):

1. Haiitn TeMnepatypHyto 3aBMCUMOCTb OaBEHUS HACbIWEHHOro napa Hag TBepabiM Tenom (nap
paccMaTpmBaTtb Kak naeasnbHblid ra3, TENI0EMKOCTI ra3a 1 TBepaoro Tena NocTosiHHbIE). dHeprus
CBSA3M MONeKyn B TBepAoM Tene pasHa €0. 2. HanTtn kputnyeckue nokasarenu ans rasa
BaH-nep-Baanbca.

Tema 10. HepaBHOBeCHbIe npoLecchbl U MeToabl PU3N4YECKON KUHETUKM.
JNNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

YpasHeHne Mapkoa-CMONyX0BCKOro, NPUHUUN AeTanbHOro paBHoBeCUS. YpaBHEHNe
OnHwTenHa-dokkepa-lNnaHka, cooTHoweHne SHwTenHa. Ctagnm 3BONIOLUN HEPABHOBECHON
cuctembl. KnHetnyeckoe ypasHeHne bonbumaHa. MpubnuxeHne sBpemeHn penakcauun. H - Teopema
bonbumaHa.

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

1. Bbl4MCNNTb 3NEKTPONPOBOAHOCTb BbIPOXAEHHOr0 3M1EKTPOHHOrO rasda. 2. Boluucnutb
NPOBOANMOCTb KNIAaCCUYECKOro rasa 13 3apsi>XeHHbIX YacTUL, B MEPEMEHHOM 31EKTPUYECKOM none
yacToThl w. Bpema penakcauun cHntTaTb NOCTOAHHBIM.

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpyAo0eMKOCTb| g;?a%“g:'o;?:;ﬁgga
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
MOAroToBKa K o
1. (Tema 1. BB HU 7 1 1
ema efeHne YCTHOMY OMPOCY YCTHbIA ONpoC
Tema 2. OcHOBHbIE
MnoaroToBK
5 NPUHLANDI v 2.4 ugﬂa?uﬁerc? 3 JgomaliHee
" lcTaTncTNYecKom 3anaHus 3a0aHune
PUINKN.
Tema 3. Obwme meTonbl NMOAroTOBKA K
3. |cTaTncTnYecKon 7 4-7  [KOHTPONbHOM 4 KZ%LEZ”bHaﬂ
MEeXaHUKWN. paboTte P
Tema 4.
TepmoaonHammnyeckmne noaroToBka
4. BeNU4YNHbI 1 7 7-9 |pomawHero 4 ggz::JMHee ©
TepMoanHammnyeckme 3agaHus
COOTHOLWEHNS.
MnooroToBkK
Tema 5. NpeanbHble oaroroska JomaliHee
5. rasb, 7 10-11 [pomawHero 4 3ananne
) 3a0aHus
6 Tema 6. Knaccuyeckuii v 11-12 Egﬂggﬁiﬁ%; 5 KOHTpO/IbHas
" n NbHbIN ras.
nea as pabote paboTta
- |Tema 7. KBaHTOBbIN v 13-15 Egﬂ;ﬂg:r'(g 6 nomMalwHee
“n NbHbIN ras. HW
nea as 3a0aHus 3a0aHune
Tema 8. HenpeanbHble MOAroToska JgomauiHee
8. rasb| 7 15-16 |[gpomauwHero 6 sananmne
) 3a0aHunsa
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. PaBHoBecue noaroToBeka
M
9. |as n pazosble 7 16-17 |pomaluHero 12 ggﬂ:;”;:e
nepexonbl. 3apaHuns
Tema 10.
NoAroTOBK
10 HepaBHOBeCHblE v 17-18 ugﬂa%ﬁerg 6 nomaliHee
‘Inpouecchl n MeToabl sanaHms 3apaHue
PUN3NYECKON KNHETUKM.
Ntoro 48

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
Kypcbl nekunii n NpakTU4eCcKmnx 3aHSTUIA, OpraHM30BaHHble NO CTaHAAPTHOW TEXHONOrK

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBO€HUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. BBepneHue
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

OneMeHTbl Teopun BEPOSTHOCTEN. VI3bpaHHble pa3aenbl KNacCUYeckoi 1 KBaHTOBOM MEXAHWKM.
maea 1 n 3apgaun 1.9, 1.12, 1.13 ns [1].

Tema 2. OCHOBHbIe NMPUHLMUMbI CTaTUCTUYECKON PU3UKMW.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

MpocTeiwmne MoaenbHblE CUCTEMBI: CUCTEMA HEB3AVMOLENCTBYIOWMX MEX DY CO-O0I rapMOHNYECKNX
OCUMNNATOPOB C OOHOW 1 TOW Xe YacToTon. [naea 2 n 3apayn 2.4, 2.5 ns [1]. lNpocTenwmre
MOJe/bHbIE CUCTEMbBI: CUCTEMA HEB3AVMOLENCTBYIOWMX MEXLY CO-O0I rapMOHNYECKNX
OCUMNNATOPOB C OOHOW 1 TOW Xe YacTtoTon. [ naea 2 n 3apgaun 2.4, 2.5 ns [1].

Tema 3. O6LMe MeToAbl CTAaTUCTMYECKON MeXaHUKMU.
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

Insa cuctembl N HEB3aMMOOENCTBYIOWNX YaCTUL, UMEIOLWMX ABa 9HepreTnyecknx yposHs E0=0 n E1=
E ¢ kpaTtHocTsamMn BbipoxaeHns g0 n g1 COOTBETCTBEHHO, HAWTU CPeHIo aHepruto. OTBeT:
<E>=NEg1/(g0*exp(E/T) + g1).

Tema 4. TepmoaHaMuyeckue BeIMYMHbI U TEPMOANHAMUYECKME COOTHOLLEHUS.

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

TepmoounHamuka. [naea 3 v 3apgaun 3.7, 3.8, 3.9, 3.11 na [1]. TepmoonHamuka. ['nasa 3 v 3agayu
3.12, 3.13, 3.15, 3.20 n3 [1].

Tema 5. UpeanbHble rasol.

JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

WpoeanbHbih ras. [naea 4 n 3apayn 4.6, 4.7, 4.8, 4.9 n3 [1].
Tema 6. Knaccuyeckum ngeanbHbin ras.

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

Bbiyncnutb Tennoemkoctb CV knaccmyeckoro nageanbHoro rada n3 N yacTtuy Maccbl m B none cunbl
Taxectn. OteeTt: CV=5N/2.

Tema 7. KBaHTOBbIN ngeanbHbIN ras.

JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

KBaHTOBbIV naeanbHblli ras. [(naea 4 v 3agayn 4.25, 4.28, 4.29, 4.36 us [1].
Tema 8. HenpeanbHble rasbl.

JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:
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HenpeanbHble rasbl. [nasa 5 n 3agaum 5.1, 5.2, 5.3, 5.7 n3 [1].

Tema 9. PaBHoBecue cpa3 u ¢pasosblie nepexonbl.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PaBHoBecue pas n pasosble nepexonbl. [nasa 6 n 3agaym 6.1, 6.2, 6.3, 6.10, 6.11 13 [1].
Tema 10. HepaBHOBeCHbIe npouecchbl U METOAbI PN3NYECKON KUHETUKMU.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Teopwusa donyktyauwia. [nasa 7 v 3apauv 7.7, 7.8, 7.9, 7.10, 7.11 n3 [1].

Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:

9K3aMeHbl B COOTBETCTBMM C NPVBEAEHHON Bblle NPOrpaMMoNi; KOHTPObHbIE PpaboTol,
PopMMpyEMbIE HA OCHOBE 3a4aqHuKa:

1. AMuHoB J1.K. TepmognHamumka n ctatmctmyeckas gomsmka (KOHCNeKTbl NekKumin 1 3agadv ons
CTYLEHTOB om3un4eckoro goakynbteTta), KazaHb, nsg. KI'y, 2008.

YKaszaHHbIn 3a0a4yHnK NCcnonb3yeTcd TakXxe Ois CaMOCTOATENbHOM pa6OTbI CTYyLOEHTOB.

BUJIETbI K 9K3AMEHAM

. CpenHune 3Ha4yeHus n conykTyaumm.

. MeTton aHcambneii.

. PyHKUMA cTAaTUCTMHECKOro pacnpeneneHuns. Marpuua niaoTHOCTK.
. YpaBHeHVe OBUXEHUS Ons MaTpuubl NMNOTHOCTU. Teopema Jlnysunns.
. MukpokaHoHM4ecKoe pacnpeneneHme.

. OHTponus. 3akoH HeybblBaHNS SHTPOMUN.

. Temneparypa.

. KaHoHU4eckoe pacnpeneneHue.

9. bonbluoe kaHOHUYECKOe pacnpeneneHue.

10. Aonabartmyeckuii npoLecc.

11. lNepBoe Havano TepMoaNHaAMUKMW.

12. TepMoonHammnyeckmne pyHKLMK.

13. 3aBUCMMOCTb TEPMOAMHAMNYECKMX COYHKLMIA OT Yncna 4acTuL.

14. Ycnosus paBHOBeCUS cucTeMbl. [ToBeaeHMe TEPMOAMHAMNYECKMX COYHKLNIA B PABHOBECHbBIX U
HepaBHOBECHbIX NPOLEeCCax.

15. TepmoanHamunyeckmne HepaseHCTBa.

16. CBSA3b Mexay TEenn0eMKOCTSAMN.

17. BTopoe Hayano TepMognHaMukm.

18. TpeTbe Havano TepmoamHamukm (Teopema HepHcra).

19. TepMoAnHaAMNYECKNIA CMbICN NapamMeTPOB KAHOHMYECKOro U 60NbWOoro ka-HOHNYECKOro
pacnpeneneHuin.

20. Pacnpegenenuns ®epmu-Lupaka n bose-drHwTenHa.

21. YpaBHeHne cCoCTosHMSA naeanbHbIX ra3os.

22. PacnpepgeneHne Makceenna-bonbumaHa.

23. laBneHve naoeanbHoOro rasa.

24. 3aKOH paBHOMEPHOro pacnpeneneHns sHeprum no CcTeneHsM ceoboapl.
25. TepmoonHammnyeckme oyHKLMN naeanbHOro rasa.

26. loeanbHbIi ra3 ¢ NOCTOSIHHOWN TENIOEMKOCTbIO.

27. YepHoe n3ny4yeHue.

28. bose-aiiHWTENHOBCKAs KOHAEHCAUMS.

29. MoNHOCTbIO BLIPOXAEHHbIV 9NEKTPOHHbIV ra3 B MeTansne.

30. TennoeMKoCTb BbIPOXOEHHOIO 3N1EKTPOHHOrO ra3a B MeTansne.

0O NO Ok~ WN =
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31. BsanmonencTeme mexay Monekynamu.

32. YpaBHeHue cocTosHMs cnabo HeuaeanbHOro rasa.
33. Ycnosuga pasHoBecus oas.

34. PaBHOBecue Tpex has.

35. ®dnykTyauun B 3aMKHYTON CUCTEME.

36. dnykTyauumn B CUCTEME, MOMELLEHHON B TepMOCTaT.
37. YpaBHeHune Mapkosa-CMOnyxoBCKOro.

38. YpaBHeHune SnHwTenHa-dokkepa-lnaHka.

39. Ctragum 3BoNOLMN HEPABHOBECHOW CUCTEMDI.

40. KuHeTnyeckoe ypaBHeHve bonbumaHa.

7.1. OcHOBHas nuTeparypa:

1. AMnHosB, J1.K. TepmoanHamuka n ctatucTnyeckas ouanka: KOHCNEKTbl NeKUUn 1 3agayv : ans
cTyneHToB omanyeckoro gpakynoteta / J1.K. AMmHoB; KasaH. roc. yH-1, ®un3. goak. KasaHb:
N3patenbcTtBo KasaHCKOro rocynapcTBeHHOro yHusepcuteta, 2008. 179 c.

2. AmuHos, J1.K. TepmoonHamuka n ctatuctTmyeckas omsnka: KOHCNEeKTbl NEeKUUA 1 3a4a4u : ong
CTYOEHTOB hn3M4eCcKoro pakynbteta [OnekTpoHHbIn pecypc] / J1.K. AMuHoB; KasaH. roc. yH-T, dus.
doak..-KazaHb: M3patenbctBo KasaHckoro rocyaapctseHHoro yHmsepcuteta, 2008.-179 ¢ Pexunm
noctyna: - http://kpfu.ru/docs/F2096324044/Thermodynamics_and_statistical_physics.pdf

3. Nanpay, N1.4. Ctatuctnyeckas gouauka: Yueb.nocobve ons ctyn.yH-T10B [ONEKTPOHHbIV pecypc] /
Nn. O. Nanpay, E. M. llndpwwry ; nog pea. J1. M. Nutaesckoro.-M.: duamatnut, b.r..-(Teopetnyeckas
domnsuka;T.5). Y.1.-5-e naao.,crepeotunn..-2005.-616 c. Pexunm poctyna: -
http://e.lanbook.com/view/book/2230/

7.2. [lononHutenbHasa nuteparypa:

1. AHcenbM A.M. OCHOBbI CTaTUCTMYECKOW COU3NKM U TepMoAnHaAMUKN: YyebHoe nocobue. 2-e nag.,
ctep. CI6.: 3paTtenbcTBo "/laHb", 2007. - 448 c. Pexum poctyna: -
http://e.lanbook.com/view/book/692/

2. Kongpartbes A.C., Parropoackuii I.A. 3agayn no tepMoanHamnke, CTaTucTM4eckom omusnke n
KnuHeTtunyeckom teopun. M.: PUSMATIINT, 2007. - 256 c. Pexxum goctyna: -
http://e.lanbook.com/view/book/2209/

7.3. UHTepHeT-pecypcChbl:

AmuHos J1.K. TepmogunHamumka n ctatnctuyeckas domamka. KoHcnek bl nekunim n 3agadu. -
http://kpfu.ru/docs/F2096324044/Thermodynamics_and_statistical_physics.pdf

KaTanor obpasoBaTenbHbiX MHTEPHET-PECYpPCOoB Ha calite - http:/www.edu.ru/

Kadpenpa kBaHTOBOW cTatucTuky 1 Teopumn nons MIryY. bubunuoreka -
http://statphys.nm.ru/biblioteka.html

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

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)
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OcBoeHve gncunnnuvHbl "TepMoguHaMmka u ctatucTnyeckas puaunka" npegnonaraet
NCMONb30BaHNE CNenyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HanN4um B
9NEKTPOHHO-bMbnnoTeyHol cnucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MeTOAMYEeCKON NuTepaTypbl 4ns By30B C
ycnoBuem obsi3atenbHoro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MNCNONb30BaHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsM HoBbix PIrOC
BIMO.

YyebHble ayamtopun Ans NPoBeOEeHNS NEKUMOHHBIX 1 NPAKTUYECKMX 3aHATUIA
MNporpamma coctaBneHa B cooTBeTCcTBUM € TpebosaHnamm ®IrOC BINO un yyebHbIM nnaHom no

HanpasneHno 011800.62 "Paguoduaunka"” n npodomnio NoarotoBKN INEKTPOHNKA, MUKPO- U
HaHO3MEKTPOHUKA .
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