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Mporpamma gucumnnuHbl "TepmoanHamumka"; 03.03.02 duamka; 4OUEHT, K.H. (AoUeHT) Xam3unH A.A.

Mporpammy ovcumnnuHbl paspaboTtan(a)(1) AOUeHT, K.H. (noueHT) Xam3nH A.A. Kadbeapa
TeopeTmnyeckon puamkn OtaeneHne puamkn , Ajrat. Hamzin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHMs ancumniuHbl "TepMoanHamMmka" SBNAIOTCA: U3y4eHNe OCHOBHbIX METOLOB,
3aKOHOB 1 MOoenei cTatucTUYecKom ouankn n TepmMoanHaMKn, pacnpeneneHnin paBHoOBECHOM
CTaTNUCTMYECKON ON3NKN, OCHOB TEOpUN oNyKTyaLnid, 3NEMEeHTOB Teopun d0a3oBbiX Nepexonos,
9/1EMEHTOB HEPaBHOBECHOW TePMOANHAMUKMN.

2. MecTO AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.6.26 OucumnnmHbl (Mogynmn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 03.03.02 Pursmka n oTHOCUTCS K 6a30BOI (06WENPOdECCNOHANBHOR)
yactn. OcBauBaeTtcs Ha 4 Kypce, 7 CEMECTp.

OucumnnnHa BxoauT B 6a30Byto 4acTb npodheccrnoHanbHoro uvkna (b.3). [ns ocBoeHus
OVNCUMNAVHBI HEO6X0ANMbI 3HAHWS AUCLMINIIMH: MaTeMaTUYeckunii aHanus, auddepeHumanbHble
YpaBHEHUS, TEOPMS BEPOSTHOCTEN, KNacCuyeckas n KkBaHToOBasi MexaHuka, anekTpoamHammka.
OcBoeHne ancumnamHbl Byaet cnocobcTBoOBaTh YCMNEWHOW NPOGECCUOHANBHOM AeSTENbHOCTH,
MO3BOMUT B JaNbHENWEM U3y4aTb Kypcbl 0OLeHay4HOro U NpogoecCcMoHanbHOro LIMK0B OCHOBHOW
obpasoBaTefibHOM NPOrpaMmbl MarncTpaTypbl.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwmndpposka

LLincpp komneteHumu npuobpeTaeMon KoMneTeHLUN
OlK-3 CMOCOBHOCTBIO MCMOJIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHWSA
(npogpeccuoHanbHble oyHOaMEHTaNbHbIX pa3aenos obLel n TeopeTUHeCKon onsnKm
KOMMEeTeHLMW) LNS peweHns NpogoeccnoHanbHbiX 3aaad
MK-5 CMOCOBHOCTBIO NONb30BaTbCS COBPEMEHHbBIMM METOAAMU
(NpogpeccuoHanbHble 06paboTku, aHann3a n CUHTE3a PU3NYECKON NHPOPMaLMN B
KOMMNEeTeHL M) n3bpaHHol 06nacTn PU3NYECKMX UCCnenoBaHuii

B pe3ynbtaTe 0CBOEHMS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

TEOPETUHECKME OCHOBbI TEPMOAMHAMUKM U CTATUCTUYECKON OM3UKK; UMETb NPELCTaBNEHNE O
COBPEMEHHOM COCTOSIHUW B yKa3aHHOM pasfene TeopeTn4eCcKon omanku

2. IONXEeH yMeTb:
doopMynunpoBaThb 1 [OKa3blBaTb OCHOBHbIE Pe3yibTaTbl TEPMOANHAMUKN N CTATUCTUYECKON GOU3UNKU

3. OOMXEeH BnageTb:
HaBblkaMu BblYMCNEHNS (B MPOCTbIX 3a4adyax) MakpOCKONMUYECKUX XapakTePUCTUK CUCTEMbI

4. nONXeH OEeMOHCTpUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:
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Mporpamma gucumnnuHbl "TepmoanHamumka"; 03.03.02 duamka; 4OUEHT, K.H. (AoUeHT) Xam3unH A.A.

K AanbHenweMy oby4eHunto

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoeMKOoCTb ANCLMMNANHBI COCTaBNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMEH B 7 CEMeCTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,
N 0 Paanen / c Hepens MX TPy A0EMKOCTb Tekywue copmbl
"Kn"g"'lr;;}r;”b' EMECTPIcemectpa (B yacax) KOHTpOnsi
Nekumu MpakTnueckuelabopartopHbie
3aHATNA pa601b|
Tema 1. OcHoBbI YCTHbI onpoc
CTaTUCTNYECKOro [NMncbmeHHOE
1.|MeTona nccnepnosaHus 7 1-2 4 5 0 JoomauiHee
MakpOCKOMMYeckux 3agaHue
CUCTEM.
Tema 2. OcHOBHbIE Egﬁ;mi::oe
pacnpeneneHns sananme
2./lcTatncTnyeckom 7 2-4 6 7 0 KOHTDONBHAS
MEXaHWKM paBHOBECHbIX 26 oga
CUCTEM. P
YCTHbIN onpoc
NMncbmeHHoE
Tema 3
3. . 7 4-7 10 10 0 nomailHee
TepmoanHammka. 3ananmne
KoHTponbHas
paboTta
Tema 4. NoeanbHble NucbMeHHoe
4. rasbl. 7 8-10 10 10 0 gomauiHee
3agaHue
lNMncbmeHHoe
omaliHee
Tema 5. Heun NbHbI A
S. Cﬁcfegbl ennea © 7 11-12 6 5 0 3anaHue
: YCTHbIN onpoc
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Mporpamma gucumnnuHbl "TepmoanHamumka"; 03.03.02 duamka; 4OUEHT, K.H. (AoUeHT) Xam3unH A.A.

Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TOYA0EeMKOCTb Tekywue oopMbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
[NMncbmeHHOE
Tema 6. PaBHOBecue ggg:lﬂ]m”: ©
6./da3. dasosble 7 13-14 6 7 0 KOHTpONbHas
nepexonapl. pa6ota
[MncbmeHHoe
oomauiHee
7 ;i”i:iﬁ;p”" 7 | 1516 | 6 5 0 3anaHme
ykry ’ YCTHbIV onpoc
[NMncbmeHHOE
JoomauiHee
Tema 8. OnemeHTbl 3agaHue
8. JoN3NYECKON KNHETUKMN. 7 17-18 6 5 0 KoHTponbHas
paboTta
Tema . UTorosas Ok3aMeH
) 7 0 0 0
doopma KOHTponsA
NToro 54 54 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. OCHOBbI CTaTUCTMHYECKOro METOOa UCCIie0BaHUA MaKpOCKOMUYECKUX CUCTEM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[Mpenmet 1 MeToObl TEPMOOUHAMUKN U CTATUCTUYECKOW (prn3nkn. MNKPOCOCTOSIHUS B KNacCnyeckom
MexaHuke. YpasHeHue Jlnysunng. MukpocoCcTosiHUS B KBaHTOBOW MexaHuke. MaTpuua nnoTHOCTK.
YpasHeHuve Jlnysnnng - HeiimaHa. MnkpokaHoHU4YecKoe pacnpeneneHve. dproguyeckas runoresa.
HekoTopble MofenbHble CUCTEMbI CTATUCTUYECKON GOU3UNKM.

npaktnyeckoe 3aHsitne (5 yaca(os)):

Pewenwve 3apay 1.1,1.4,1.6,1.9,1.14,1.16,1.17, 1.18, 1.20 n3 nocobus [1] ocHOBHOIA
nuTepartypbl.

Tema 2. OcHOBHbIE pacnpeneseHUs CTaTUCTUYECKON MeXaHUKU paBHOBECHbIX CUCTEM.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

TepMoagnHaMmyeckmne KOHTaKTbl CUCTEM. DHTPONMA 1 Temnepatypa, pnyktyaunn. Bropoe Havano
TepMoaAMHaMUKN. XMMUYeCKui noteHuman. bonbwoe KaHOHMYECKOe U KaHOHNYecKoe
pacnpeneneHusi (aHcambnum). SkBMBaNEHTHOCTb PAaBHOBECHbIX aHcambneit. PasnuyHbole
npencrasneHns aHTponun. PyHkumm pacnpeneneHns ®epmu - upaka n bose - SinHwTenHa.

npakTnyeckoe 3aHsitne (7 4aca(os)):

PeweHne 3apay 2.1, 2.3, 2.5, 2.6, 2.7, 2.13 (a,c), 2.15, 2.17, 2.18, 2.22 n3 nocobus [1] 0OCHOBHO
nntepartypbl

Tema 3. TepmoanHamuka.
neKkuunoHHoe 3aHsitne (10 4aca(os)):
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Mporpamma gucumnnuHbl "TepmoanHamumka"; 03.03.02 duamka; 4OUEHT, K.H. (AoUeHT) Xam3unH A.A.

ObpaTnMble (paBHOBECHbIE) 1 HeobpaTuMble (HepaBHOBECHbIE) npouecchl. [JasneHne. OCHOBHOe
ypaBHEHNe TepMOAMHAMUKYM 015 KBA3MCTaTMYECKMX MPoLLeCcCoB. TepMoanHaMmyeckme CUCTeMbl BO
BHELWHUX 3NEKTPUYECKUX U MarHUTHbIX nonax. Liukn KapHo, Teopembl KapHo. TpeTuin 3aKoH
TepMoauHamuku, Teopema HepHcrta - [NnaHka. TennoemkocTb cuctembl. TepMoanHammyeckme
noTteHumanbl. CooTHOWeHMs B3auMHOCT Makceenna. HekoTopble CBOMCTBA IKOBUAHOB 1 MX
npunoxeHue B TepmoanHammke. Ceasb Mmexay Cp n Cv. Ycnosus paBHOBECUS TEPMOLAMHAMUYECKUX
CUCTEM, HAXOOSWMXCS B KOHTAKTE C TepMOCTATOM. TepMoanHaMmMyecke HepaBeHCTBa.
AnmnabaTtnyeckue npouecchl. Cnenctems TPETbEro 3aKoHa TePMOANHAMUKN.

npaktnyeckoe 3aHsitne (10 yaca(os)):

Pewenue 3anay 3.1, 3.7 (1, 3, 5,7), 3.10, 3.12 (a, B), 3.13 (a, d), 3.16, 3.17, 3.18, 3.19, 3.20, 3.21
13 nocobus [1] oOCHOBHOW NuTepaTypsbl

Tema 4. UneanbHble rasbl.
neKuunoHHoe 3aHsitne (10 4aca(oB)):

OnHoYacTnyHbIn cnekTp. Knaccunyeckuin ngeansHblil rad. TennoemMkocTb ABYXaTOMHOMO naeanbHOro
rasa. CMecu ngeanbHbix ra3os. VigeanbHbii ras B cunosom none. PacnpeneneHne Makcsenna no
CKOPOCTSIM B naeasnbHOM rase. BoipoxaeHHbIn ngeansHblin @epmu-ras. BoipoxaeHHbin bose-ras.
Bose-koHaeHcaums. YepHoe nsnydeHue. TepMoamHammka KpUCTanimyeckom peletku. Teopus
Debas.

npaktnyeckoe 3aHsitne (10 4aca(os)):

PeweHne 3anay 4.2,4.3,4.5,4.7,4.8,4.12,4.13,4.15,4.16,4.17,4.19, 4.21, 4.25, 4.39, 4.28, 4.32,
4.33, 4.35 n3 nocobus [1] ocHOBHOI nuTEpaTypbI

Tema 5. HemnpeanbHble cUCTEMbI.
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

PaspexeHHble rasbl HernTpanbHbIX YacTul. BuprnanbHoe pasnoxeHue ypaBHEHUS COCTOSHUS.
BupuranbHoe pa3noxeHue ¢ Ncnonb3oBaHneM 60MbILOro KAaHOHNYECKOro pacnpeneneHns. Meton
4aCTUYHbIX CPYHKUMIA pacnpeneneHns. Lienodvka ypaBHeHUn ong paBHOBECHbIX (OYHKLUWIA
pacnpeneneHns. YpaBHeEHME COCTOSHNS (OaBNeHne) peanbHOro rasa (ypaBHeHue
BaH-pep-Baanbca). Teopus Llebas - Xtokkens s paBHOBECHOWN pa3peXXeHHOoN Nnasmsbl.

npakTnyeckoe 3aHsitne (5 yaca(os)):

Pewenne 3apay 5.1, 5.2, 5.3, 5.8, 5.9 n3 nocobus [1] ocHOBHOW nuTepartypsl
Tema 6. PaBHoBecue ¢pa3s. Pa3oBble nepexonbl.

NeKLuMoHHoe 3aHsitne (6 4yaca(os)):

Ycnosusa cocywecTtBoBaHua goas. Pasosble nepexopl. YpasHeHne KnanenpoHa - Knayauyca.
Kputnyeckas touka. PasoBbie nepexobl Nepsoro 1 BTOPOro poaa. TponHas toyka. dasosble
avarpammbl. MNpaeuno a3 Mmbbca. MNoeepxHoCTHOE HaTsXeHne. MeTacTabunbHble COCTOSHUSI.
3apoapiwn. PeppomarHeTnam B NpubnmnxeHnm monekynspHoro nons Beicca. Teopus JlaHpay
(ba30BbIX MEPexXo40B BTOPOro poga. YCnosus XMMM4eCKoro paBHoBecusl. 3akOH AEeNCTBYIOWMNX MaccC.

npaktnyeckoe 3aHsitne (7 4aca(os)):

PeweHnve 3apay 6.1, 6.2, 6.4, 6.5, 6.6 , 6.8, 6.9, 6.10 n3 nocobus [1] oOCHOBHOW NUTepaTypsbl
Tema 7. Teopus chnyktyauumn.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Mepa donyktyaunin. dopmyna SHWTENHA AN BEPOATHOCTU donykTyaumia. 'ayccoso
pacnpeneneHme BepOSATHOCTM MasnbIX donykTyaunin. @nykTyaumm CUCTEMbI, MOMELEHHON B
TepmocTart. PaccesiHue ceeTa pnyktyaunsamm. @opmyna Panes. Koppensuns nyktyaumi Bo
BpeMeHu. Teopema BuHepa - XvH4nHa. [NpnHUMN CUMMETPUN KUHETUYECKNX KO3PPULIMEHTOB
(cooTHoweHnst OH3arepa). dnemMeHTbl TEPMOANHAMMKM HeobpaTMMbIX NpoueccoB. Teopema
On3zarepa. Npon3eoacTBo aHTpPONUK

npakTudeckoe 3aHsitne (5 yaca(os)):

Pewenwve 3apay 7.1,7.2,7.5,7.9,7.11 712, 7.14, 7.15 n3 nocobus [1] ocHOBHOI nuTepatypbl
Tema 8. dnemMeHTbl PN3NYECKON KUHETUKM.

JNIeKLMoHHoe 3aHsitne (6 4aca(os)):

KETPOHHBH
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Mporpamma gucumnnuHbl "TepmoanHamumka"; 03.03.02 duamka; 4OUEHT, K.H. (AoUeHT) Xam3unH A.A.

KnHeTnyeckoe ypaBHeHve ons knaccuyeckmx cucteM. KnHetunyeckoe ypasHeHne bonbumaHa.
YpaBHeHusi Bnacosa ansi 6ecCTonKHOBUTENbHON Nnasmbl. Teopusi 6pOyHOBCKOrO ABUXEHMSI.
OCHOBHOE KMHEeTMYeckoe ypaBHeHne (ypaBHeHne banaHca). H - Teopema bonbumaHa. CnydaiiHble
MapKOBCKUue npouecchl. YpasHeHne CmonyxoBckoro. YpaBHeHue dokkepa - NnaHka.

npakTnyeckoe 3aHsitne (5 yaca(os)):
PeweHune 3apay 8.1, 8.2, 8.4, 8.6 n3 nocobus [1] ocHOBHOI nuTepatypbl

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buaopbi
N Pasnen Cemect Henens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%‘g::):‘::;gzg;
AuncunnnuHbl pcemecha pa6ortbl (B yacax) a60TbI
CTYAEHTOB P
Tema 1. OcHOBbI noaroToBka foMawHee
CTATUCTUYECKOro JoMaliHero 4 sananme
1.|MeToOa nccnegoBaHus 7 1-2 |3adaHuA
MakpoCKOonn4eckumnx noaroToBka K .
cUCTEM. YCTHOMY OMpOCy 2 YCTHbIA OnNpoc
noaroToBka
Tema 2. OCHOBHble uoﬂamHero 4 JomMallHee
pacnpeneneHns 3apaHue
Z 3a0aHuns
2.lcTaTnctnyeckom 7 2-4
MEXaHWKM paBHOBECHbIX MOATOTOBKA K KOHTPONbHas
cneTeM KOHTPONbHON 2 26073
paboTe P
noaroToBk
ngﬂaﬁuﬁerg 8 AOMallHEe
Tema 3. 3apaHue
3. 7 4-7 |3apaHung
TepMmoanHamumka. OLTOTOBKA K
5 .
YCTHOMY ONPOCY YCTHbI ONpoc
noaroToBk
ngﬂa?uﬁerg 8 AOMallHEee
3apaHue
4 Tema 4. NpeanbHble v 8-10 3amaHuns A
‘rasbl. NOOroTOBKA K
KOHTPONbHOW 2 Kc;gggganaﬂ
paboTe P
noaroToBk
OAroroeka JomallHee
JgomalHero 8
5 Tema 5. HenpeanbHbie v 11-12 |3apaHns 3agaHue
|cucTeMbl. NnoaroToBka K
> .
YCTHOMY ONPOCY YCTHbI onpoc
noaroToBk
OAroroeka JomallHee
gomalHero 8
Tema 6. PaBHOBecue 3anaHus 3ajaHue
6./0pas. dazosble 7 13-14 OArOTOBKA K
nepexonpbl. 5
PeXoA KOHTPONbHOW 2 Kgg;gganaﬂ
paboTe P
noaroToBk
OAroroeka JomallHee
gomalHero 6
Tema 7. Teopus 3afaHue
7. > 7 15-16 |3amaHus
PyKTyaumi. NnoaroToBka K
> .
YCTHOMY ONpOCY YCTHbI onNpoc

KETPOHHBH
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Mporpamma gucumnnuHbl "TepmoanHamumka"; 03.03.02 duamka; 4OUEHT, K.H. (AoUeHT) Xam3unH A.A.

Buabl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
AucumnnuHbl Pcemectpa pab6orbl (B wacax) a60ThI
CTYLEHTOB P
noaroToBk
OAroroska AomMmallHee
JomallHero 8 sanaHne
8 Tema 8. SnemeHTh - 17.1g |[38AaHus
‘|pn3nyeckom KNHEeTUKN. NOOroToBKa K COHTDONLHAS
KOHTPOSIbHOW 4 a6oga
paboTe P
NToro 72

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Kypcbl nekumii n npakTUYeCcKnx 3aHATWA, OPraHn30BaHHbIE MO CTAHAAPTHON TEXHONOrUW.
MNpumMeHeHne 6anbHO-PERTUHIOBOW CUCTEMBI OLLEHKM 3HAHWUIA NPU TEKYLLEM KOHTPOME YCNEBAEMOCTMU.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBbI CTaTUCTUYECKOro MeToaa uccnenoBaHMs MaKpoOCKONMUYeCKUX CUCTEM.
LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

3apmaumn 1.2, 1.5,1.10, 1.11, 1.12, 1.15, 1.19 n3 nocobus [1] OCHOBHOI NnTEPATYPbI.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

dyHKUMA pacnpeneneHns 1 MaTpuua nnoTHOCTU. YpasHeHue Jlnysunns. MukpokaHoHUYeckoe
pacnpegeneHve.

Tema 2. OCHOBHbIe pacnpeageneHusa CTaTUCTNYECKOW MEeXaHUKWN PpaBHOBECHbIX CUCTEM.
JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

3apaun 2.2,2.4,2.8,2.10,2.11, 2.12, 2.13 (b, d), 2.14, 2.16, 2.21 n3 nocobus [1] ocHoBHOIA
nmTepaTtypbl.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

da30Bble TPAeKTOPUN YacTuL, Ons MOAENbHbIX CUCTEM. PacyeT cTaTMcTUYecKnx BECOB, SHTPOMNUN
ONS MOOENbHbIX CUCTEM. PacyeT cpedHnX 3HaYeHN PU3NYECKMX BENNYMH C NMOMOLLbIO
KaHOHMYECKOro pacnpeneneHus.

Tema 3. TepmoanHamuka.
LoMallHee 3afaHune , NpUMepHbIE BONPOCHI:

3apaun 3.2,3.3,3.7 (2,4, 6, 8,9), 3.9,3.11,3.12 (6, 1, o), 3.13 (b, ¢), 3.15 n3 nocobus [1] ocHoBHOIA
nnTepartypbl

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3akoHbl TepMoanHamMmkm. Slkobuanbl 1 nx ceolictea. CooTHoWeEHMS B3anMHocTh Makcsenna.
Ycnosus paBHOBECUS TEPMOANHAMNYECKNX CUCTEM, HAXOAAWMNXCH B KOHTAKTE C TEPMOCTATOM.

Tema 4. UneanbHble rasol.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

3apaun 4.4,4.6,4.7,4.9,4.14,4.18, 4.22, 4.23, 4.27, 4.29, 4.34, 4.40 n3 nocobus [1] oCHOBHOW
nuTepaTtypbl

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

LlokazaTtenbcTBo TepMoanHammyeckmx toxaects. Pacyet Kl umknos. lNpuMeHeHne
pacnpeneneHnsa Makceenna no ckopocTsaM. BeipoxaeHHble depmu- n Boze-rasbi.

Tema 5. HenpeanbHble CUCTEMbL.
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:
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3apnaum 5.4, 5.5, 5.7 13 n3 nocobus [1] ocHOBHOI nuTepatypbl
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

BupuanbHoe pasnoxeHue. DopMybl NS BUPUanbHbIX KOIULUMEHTOB. [onoxeHns Teopum
Nebag-Xokkens.

Tema 6. PaBHoBecue cpa3. da3osblie nepexonbl.

HoMmallHee 3afaHune , NpyUMepHbIe BONPOCHI:

3apaum 6.3, 6.7, 6.11 n3 n3 nocobus [1] 0CHOBHO NNTEpPATYpPHI
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Pacuet BTOpOro BvpranbHoro koagodmumeHTa ons MoaenbHbix noteHumanos. Teopus JlaHoay
pa30BbIX Nepexonos.

Tema 7. Teopusa donyktyauun.

JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

3apaun 7.4,7.6,7.7,7.8,7.10, 7.13 n3 nocobus [1] ocHOBHO nuTeparypbl
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

["ayccoBo pacnpeneneHne BEPOATHOCTU ManblX conykTyaumin. daykTyaumm CUCTEMbI, MOMELLEHHON B
TepMmocTart. Teopema BuHepa - X1H4mHa.

Tema 8. dnemeHTbl PN3NYECKON KNHETUKM.

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

3apaum 8.3, 8.5 13 n3 nocobus [1] oCHOBHOI NuTepaTypbl
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Pacyet conyktyaumni (CpegHux keagpaTndHbIX OTKNOHEHWA) PU3NYECKMX BENVNYNH B MOOENbHbIX
cuctemax. PeweHne KNHETUYECKNX YPaBHEHWI B MPUONNXEHN BPEMEHN penakcaummn. Pacyet
KMHETMNYECKNX KOIPUMLIMEHTOB B pamkax Teopuu OHcarepa.

Utorosas ¢popMa KOHTpons
9K3aMmeH

MprMepHbIe BONPOCHI K 9K3aMeHYy:

PACMNPEOENEHNE BANTIOB

[1] Tekywas paboTa (LomawHme 3anaHus, yCTHble onpochbl) 10
[2] KoHTponbHble paboTbl (4) 40

[3] Sk3ameH 50

OK3aMeHaLUNOHHbIe BOMPOCHI:

1. ®a30B0Oe NPOCTPaAHCTBO, pa3oBast TpaekTopusi. YHKUMUS CTAaTUCTUYECKOro pacnpeseneHmsl.
Crartuctuyeckme aHcambnu.

2. YpaBHeHue Jlnysunns, teopema Jlnysunns.

3. CtatmucTtnyeckuin onepartop, MaTpuua naoTHOCTU, CBOMCTBA MaTpuLbl MIOTHOCTW. YpaBHEHNE
Jlnysnnnsa-Henmana.

4, MI/IKpOKaHOHI/I‘-IeCKOG pacnpe,u,eneHMe.Spro,uw-leCKaﬂ rmnoTesa. KBaBI/lSpI'O,EI,I/I‘-IeCKI/Ie CNCTEMDbI.

5. TepmoonHammyeckme KOHTakTbl cucteMm. PacnpeneneHue (KoHpurypaums) nosHOM aHeprum rno
nogcmucTtemMam, BEpOSTHOCTb pacrnpeneneHms.

6. OHTponusa 1 Temnepatypa. CBOMNCTBA SHTPOMUU. DHTPONUS 1 TEMNepaTypa CrMHOBOW CUCTEMBI.
7. XMMMYEeCKUA noTeHuman.

8. bonbloe kaHoHMYeckoe pacnpeneneHne. bonbwasa ctatcymma.

9. KaHoHnyeckoe pacnpeneneHune. Ctatcymma.

10. Knaccuyeckasi goopmMa KaHOHUYECKOro 1 60NbLIOro KAHOHNYECKOro pacnpeaeneHuii.

11. ®dyHkuna pacnpeneneHna Pepmun-Lunpaka. PyHKuma pacnpeneneHms bose-OHwTenHa.

12. ObpaTtumble (paBHOBECHbIE) N HEOOpaTUMblEe (HEPABHOBECHbIE) NpoLecchl. [laBneHune u ero
CBS3b C SHTpPONMUEN.

13. OCHOBHOE ypaBHeHVe TePMOANHAMUKI 415 KBA3UCTATUHECKUX NMPOLIECCOB.
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14. Tennota. PyHKLMM rpoLecca N PYyHKLMM COCTOSAHUS.
15. TepmoanHaMunyeckme CUCTEMbI BO BHELWHMX SNEKTPUYECKMX U MArHUTHbBIX NONSX.

16. Linkn KapHo, TeopeMbl KapHo. Tennosas mawmnHa. KoagopuumeHT NonesHoro Oencremns
MallVHbI.

17. BTopon 3akoH TepmoguHamukm; npuHuun Knaysuyca, npuHumn KenbsuHa.
18. TpeTtuin 3akoH TepMoanHamMukun, Teopema HepHcta-lnaHka.

19. OHTanbnus, ceoboaHas aHeprusi Fenbmronbua, TepMoanHaMu4eckuii noteHuman Mbobcea,
OONbLIOW NMOTeHuMan.

20. CooTHoweHuns B3ammHocTn Makceenna. KoadhdmumeHT TennoBoro paclumpeHus,
n30TepmMmyeckas CXnuMaemocTb, agnabaTnyeckas CXMMaeMocTb.

21. HekoTopble CBONCTBA SAKOBMAHOB 1 UX MPUNOXEHME B TEPMOANHAMUKE.

22. Ycnosusa paBHOBECUS TEPMOOANHAMUYECKMX CUCTEM, HAXOOAWNXCA B KOHTAKTE C TEPMOCTATOM.
23. MpurHUMN MakcumanbHol paboTbl.

24. TepMoanHaMmmyeckme HepaBeHCTBA.

25. Apnabatuyeckne npoueccol. Micnonb3oBaHne nx 4ns NoNy4eHMs HU3KUX TeMnepartyp.

26. MeTon agnabatmyeckoro pasmarHm4nBaHus napamMarHeT1KoB.

27. YacTtuubl B silmke. BHYTpeHHSIA CTPyKTypa Yactul. XMMUYECKniA NoTeHUMan, BHyTPEHHSS
SHEeprus, ypaBHEHNE COCTOSIHMS KNacCUYeCcKoro naeanbHoro rasa.

28. CBoboaHas aHeprus, aHTPONus, TENIOEMKOCTb, CTaTCyMMa naeanbHoro rasa. KBaHToBbIM
06beM, ero oman4eckuii CMbIC.

29. TennoeMKoCTb OBYXaTOMHOrO naeanbHOro rasa.

30. NpeanbHbiii ras B cunosom none. bapometpuyeckas goopmyna.Pacnpenenedvne Makceenna no
CKOPOCTSIM B MeanbHOM rase.

31. BoipoxaeHHbI ngeanbHbii @epmu-ras. Temneparypa ®epmu. TennoemMKoCTb BbIPOXOEHHOMO
depmu-rasa.

32. BoipoxaeHHbIh Bo3e-ras. bose-koHaeHcauus.

33. ®opmyna MNnaHka onsa pacnpeneneHns UHTEHCUBHOCTM N3My4EeHUS MO YacToTaM. QHeprus
N3Ny4eHns, naBneHne N3ny4eHuns, TENN0EMKOCTb N3NTyYEHNS.

34. N3ny4yeHune n3 nonoctn. 3akoH CtedpaHa-bonbumaHa.

35. KonebaHus kpuctannmyeckoi pewetkn. Monenb [ebas. Temnepatypa Lebas. TennoemkocTb
PeWeTKy Npv HU3KUX U BBICOKUX TemMneparypax.

36. PaspexeHHble rasbl. MogenbHble NoTeHumanbl B3ammMoaenctems 4yactumu. MpmbnmxeHme napHbix
B3aMMOOeNCTBUN.

37. BupranbHoe pasnoxeHue ypaBHEHUsI COCTOSIHUS.
38. YpasHeHune BaH nep Baanbca.

39. PaBHOBeCHble YacTU4YHbIe QPYHKLMK pacrpenenexms. Lienoyka ypasHeHWin ons paBHOBECHbIX
byHKLMIA pacnpeneneHns. Cynepno3numnoHHoe npnbnmxeHue.

40. YpaBHeHUe COCTOSHUS (LaBneHne) peanbHoro rasa.

41. Teopus Lebas-Xtokkens Ans paBHOBECHOM pa3pexeHHol nnaambl. Paguyc ebas-Xokkens.
42. Ycnosusa cocyuecTtsoBaHns doas. Dasosble nepexonbl. YpasHeHne KnanenpoHa-Knaysuyca.
43. Kputunyeckas toyka. TpoinHas Toyka. dasosble Amarpammbl.

44. MNpaewuno a3 'mbbca.

45. YCnoBmsa XMMMYECKOro paBHOBECUS. 3aKOH AENCTBYOWMNX MacC.

46. TepMnyeckas nOHM3aLMa BOLOPOLA.

47. dopmyna SHWTERHA AN BEPOATHOCTM conykTyaumnid. [fayccoBo pacnpeneneHme BeposiTHOCTU
Manbix onykKTyaumnia.

48. dnykTyauumn cUCTembl, NOMELLEHHOW B TepMoCTar.
49. Koppensumsa dnyktyauuin Bo BpemeHun. Teopema BuHepa-XuH4mHa.
50. MprHLUMN CUMMETPUN KUHETUYECKUX KOIGAMLMEHTOB (COOTHOWeHNS OH3arepa).
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51. MoToku n 060bweHHble cunbl. Teopema OH3arepa.
52. TepmoMexaHN4ecknin agpdoekT.

53. KnHetuyeckoe ypaBHeHUe B NpUBIMXEHUN BPEMEHW penakcauun. SNeKTPOHHbIV ras B
MOCTOSIHHOM 3/1IEKTPUYECKOM Mone.

54. KuneTnyeckoe ypaBHeHve bonbumaHa. lNpuHumMn netanbHOro paBHOBECHUS.

55. YpaBHeHune Bnacosa onst 6€CCTONKHOBUTENBHOW NNa3mbl.

56. Teopunsa 6poyHOBCKOro ABmxeHus. YpasHeHue JlaHxeseHa. Mpubnnxexuve "6enoro wyma".
57. Ondbdpy3nsa 6poyHoBCKMX YacTul,. Popmyna SiiHWTENHa ang KoadogouumeHTa anuddyaun.
58. OcHOBHOE KMHETNYEeCKoe ypaBHeHUe (ypaBHeHne banaHca). H - Teopema bonbumaHa.

59. YpaBHeHne CM0onyxoBCKOro.

60. YpasHeHune dokkepa-lnaHka.

7.1. OcHOoBHas nuTeparypa:

1. AMuHoB, J1.K. TepmognHammka n ctatmctmyeckas omsnka: KOHCNeKTbl NeKUnin 1 3anadv : ons
cTyneHToB domanyeckoro dpakynoteta / J1.K. AMuHoB; KasaH. roc. yH-T, dun3. goak.-KasaHb:
NapatenbctBo KasaHCckOro rocyaapcTBeHHOro yHnusepcureta, 2008.-179 c.

2. Nanpay, J1. 4. Cratuctnyeckas goumauka: Yueb.nocobue ons ctyn.yH-tos / J1. . Nlanpay, E. M.
Nvdowwny ; non pea. J1. . MNMurtaesckoro.-M.: dusmatnut, b.r..-(Teopetuyeckas gomsunka;T.5).
Y.1.-5-e n3n.,ctepeotnn.-2005.-616 c. http://e.lanbook.com/view/book/2230/

3. AHcenbM A.N. OCHOBbI CTaTUCTUYECKON OU3NKM U TEPMOLAMHAMUKN. - U34. JlaHb. - 2007. - 448c.
http://e.lanbook.com/view/book/692/

7.2. lononHutenbHasa nuteparypa:

1. Jlngowwuy E. M. TeopeTnyeckas cousuka : yuebHoe nocobue ons By3os : B 10 Tomax T. 9:
Cratuctunyeckas guaumka. Y. 2. Teopusa koHgeHcupoBaHHoro coctosHus / E. M. Jlucowwu, J1. T1.
lMutaesckui .- I3paHne 4-e, ncnpasneHHoe .- Mocksa : PUSMATIINT, 2004 .- 496 c.

2. Kongpatbes A.C., Pavropoackuii IN.A. 3agayn no TepMoanHamnke, CTaTucTM4eckom onsnke n
KuHeTnyeckom teopumn, M.: duamatnut. 2007. - 254 c. http://e.lanbook.com/view/book/2209/

7.3. UHTepHeT-pecypcCbl:

Bubnnoteka Library Genesis - http://gen.lib.rus.ec

mMeToamnyeckmne matepuansl kadpeapbl TP - http://www.kpfu.ru/main_page?p_sub=8205

Mup matematnyecknx ypasHeHun EqWorld - http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

HoBas anekTpoHHas 6bubnuoteka newlibrary.ru -
http://www.newlibrary.ru/genre/nauka/fizika/termodinamika__ statisticheskaja_fizika/

ObpasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "TepMmoguHammka" npegnonaraet MCNONb30BaHMeE Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

YyebHble ayanTopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHnto 03.03.02 "duamka" n npoduno NOAroTOBKN HEe NPeayCMOTPEHO .
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