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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 ocsBoeHms ancumnnunbl "TepmoanHammka. Ctatnctuyeckas dpusmka. dunsmyeckas
KMHeTuka" ABNa0TCA: N3y4eHne OCHOBHbIX METOL0B, 3aKOHOB 1 MOAENEN CTaTUCTUYECKON CPU3NKA 1
TepMoaAMHaAMUKN, pacrnpeneneHnii paBHOBECHOW CTATUCTUYECKOM oU3UKKN, OCHOB Teopun
donykTyauunii, aneMeHToB Teopuun pasoBbiX NepexonoB, 31EMEHTOB HEPABHOBECHOW TEPMOANHAMUKNA.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.6.20 OucumnnmHbl (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 03.05.01 AcTpoHOMUSE 1 OTHOCUTCS K 6a30BoOWA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs 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:

PacwudcpoBka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN

OK-1
(0BLWEKyNbTYpHbIE CMOCOBHOCTb NPeAcTaBNATb COBPEMEHHYIO KAPTMHY MUpa Ha
KOMNETEHLIN) OCHOBE LIeNIOCTHON CUCTEMbI €CTECTBEHHO-HAYYHbIX 3HAHWI
MK-1 CnocoBHOCTb OPUEHTUPOBATLCS B 6A30BbIX aCTPOHOMUYECKUX U
(npodpbeccmoHanbHble PU3MKO- MaTEMATUYECKUX TEOPUSX N MPUMEHSATL UX B HAYYHbIX
KOMMNeTeHuunm) nccnenoBaHusx
NK-7 BnageHne Metogamm acTpOHOMUYECKOro, onusn4eckoro n

MareMaTn4eckoro uccnenoBaHus npu aHannae rnobanbHbix
(NPOchecCMoHanbHbIe aTematmn4eckoro nccnenosa pv aHannse oba

Npobnem Ha OCHOBE rNyboKMX 3HAHWIA OYHOAMEHTaIbHbIX
KOMMeTeHuunn)

on3MKO-MaTEMATNYECKUX ONCUUMIUH
MK-9 - y

n HOCTb K MIHTEHCMBHOM Hay4HO-U BaTENbCKOM N

(ropecouosansnie e nemamaroorn o
KOMMeTeHuunn) y

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXEH 3HaThb:

TEopPeTNYEeCcKMe OCHOBbI TEPMOOVHAMUKA U CTATUCTMYECKOW (PU3UNKN; UMETb NPECTaBNeHNe O
COBPEMEHHOM COCTOSIHUM B YKa3aHHOM pasaene TeopeTUdeckomn usmkm

2. NONXEeH yMeTb:
doopMynmnpoBaThb 1 [OKa3blBaTb OCHOBHbIE Pe3yNibTaTbl TEPMOANHAMUKN N CTATUCTUYECKON GOU3UNKU

3. OOMXEeH BnageTb:
HaBblKaMu BblYMCNEHNS (B MPOCTbIX 3a4adyax) MakpOCKONUYECKUX XapakTePUCTUK CUCTEMbI
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4. NONXeH OeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
K QanbHenwemy oby4eHunto

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMEH B 7 CEMeCTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

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

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

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

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
Pasgmen ay,oMTOpHOM paboThbl,
Hepens MX TPYO0EeMKOCTb Tekywume copmbl
N 'D'"Kn"g;lr;;:_:;”b'/ CemecTP omectpal (B yacax) KOHTpOnst
Nekumu MpakTnyeckuelllabopatopHbie
3aHATUNA pa601b|
Tema 1. OcHOBbI YCTHbIN onpoc
CTaTUCTNYECKOro lNMncbmeHHoE
.MeTopa nccneposaHuns 7 1-2 4 5 0 oomauiHee
MakpOCKOMMYeckKux 3ajaHune
CUCTEM.
[MncbMeHH
Tema 2. OcHOBHbIE uoﬁamieeoe
pacnpeneneHuns 3anaHme
.lctatncTnyeckon 7 2-4 6 7 0 KOHTOONLHAS
MEXaHWKM PaBHOBECHbIX a6o$a
CUCTEM. P
YCTHbIN onpoc
lNMncbmeHHoE
. EMs‘I ciiMH i 7 | a7 | 10 10 0 [oMallHee
P : 3ajaHune
[MucbMeHHoe
nomaluHee
Tema 4. NoeanbHble 3ajaHune
) 7 -1 1 1
rasbl. 8-10 0 0 0 KoHTponbHas
paboTta
> 3AEKTPOHHELBH
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TOYA0EeMKOCTb Tekywiue doopMmbli
N 'D'"Kn""')':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) \ll(ompgt:mp
MpakTnyeckmelllaboparopHbie
neKLIMVI 3aHATUA pa601b|
[NMncbmeHHOE
JomauiHee
5. Iﬁgfeﬁgﬁemueanbwe 7 11-12 6 5 0 3agaHue
' YCTHbI onpoc
NMnucbMeHHoe
Tema 6. PaBHOBecue ggz::JMH:e
6./cpa3. dazosble 7 13-14 6 7 0 KOHTpONbHas
nepexoapl. pa6ota
[NMncbmeHHOE
JoomauiHee
7. ;iMi:éEa%pm 7 15-16 6 5 0 3agaHue
yKTY . YCTHbI onpoc
KoHTponbHas
paboTta
Tema 8. 3nemeHTbI NncbMeHHoEe
8. (PM3NYECKON KUHETUKN. / 17-18 | 6 S 0 oomalHee
3agaHue
Tema . Torosas OK3aMeH
) 7 0 0 0
doopma KOHTpons
NTtoro 54 54 0

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. OCHOBbI CTaTUCTMHYECKOro MeToaa uccnenoBaHMss MakpoCcKONMUYeCcKux CUCTEM.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

[Mpenmet 1 MeToabl TEPMOANHAMUKIA N CTATUCTUHECKON PU3nKn. MMKPOCOCTOSAHNS B KNacCU4eCcKom
mexaHuvke. YpasHeHue Jlnysunns. MukpococTtosHNS B KBAHTOBOM MexaHuke. Martpuua ninoTHOCTH.

YpasHeHue Jlnysnnns - HeiimaHa. MnkpokaHoHu4eckoe pacrnpeneneHve. dprogudeckas runoresa.
HekoTopble MOoAesNbHblIE CUCTEMbI CTATUCTUHECKON PUINKMN.

npakTudeckoe 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] ocHOBHOA

nuTeparypsbl.

Tema 2. OcHOBHbIe pacnpeneneHusi CTaTUCTUYECKON MeXaHUKN PaBHOBECHbIX CUCTEM.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

TepmoanHaMmMyeckmne KOHTaKTbl CUCTEM. DHTPONMS 1 Temnepatypa, dnykTyaumn. Bropoe Havano
TepMoaAnHaMNKN. XNMNYeckuii noteHuman. bonbluioe kaHOHMYECKoe U KaHOHUYeCcKoe
pacnpeneneHuns (aHcambnum). SkBMBaNEHTHOCTb PABHOBECHbIX aHcambnen. PasnuyHble
npeacrTasneHuns aHTponun. PyHkumMm pacnpegeneHma ®epmu - upaka n bose - SHWTENHA.
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] oOCHOBHOW

nuTeparypbl

Tema 3. TepmoanHamuka.
nekuunoHHoe 3aHsitne (10 yaca(os)):
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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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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
2 THbI
YCTHOMY Onpocy yCTHBIV 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
Tema 5. HenpeanbHbie AOMalliHero 8 3agaHue
) : - 3agaHuns
° CVCTEMBI. ! e I'IOirOTOBKa K
2 THbIA
YCTHOMY Onpocy yCTHBIV 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
2 THbIA
YCTHOMY Onpocy yCTHBIV Onpoc
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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.

Tema . UToroeasi popma KOHTpons

[MprMepHbIEe BONPOCHI K 9K3aMeHy:

PACMNPEOENEHVE BAJTTIOB

[1] Tekywas paboTa (oomalwHme 3anaHus, YyCTHble onpocbl) 10
[2] KoHTponbHble paboTbl (4) 40

[3] Ok3ameH 50

JK3aMeHauMOoHHbIe BOMPOChI:

1. dasoBoe NPOCTPAaHCTBO, oa3oBas TpaekTopus. CDYHKLI,I/IFI CTaTUCTU4HEeCKOoro pacnpeneneHuns.
CraTtucTtuyeckmne aHcambnu.

2. YpaBHeHue Jlnysunns, teopema Jlnysmnnns.

3. Cratnctnyeckuin oneparop, Matpuua nnoTHOCTW, CBOMNCTBA MaTpULbl NAIOTHOCTU. YpaBHeHne
Nuysnnna-Henmana.

4. MukpokaHoH14Yeckoe pacnpeneneHve.dproanyeckas runotesa. Kasmaproanieckme CUCTEMbI.

5. TepMoamMHamMmyeckme KOHTakTbl cucteM. PacnpeneneHune (KoHUrypawumsl) NoaHOM SHepPrum no
noacucTemam, BepoSiTHOCTb pacnpeneneHus.

6. HTponnga n Temnepatypa. CBOMCTBA 3HTPONUK. DHTPONUS 1 TemnepaTypa CrNHOBOW CUCTEMbI.
7. XMU4eckuni noteHuman.

8. bonbwoe KaHoOHUYeckoe pacnpeneneHne. bonbwasg ctatcymma.

9. KaHoHnyeckoe pacnpeneneHune. Ctatcymma.

10. Knaccuyeckast goopMa KaHOHNYECKOro 1 60NbLIOro KAHOHNYECKOro pacnpeneneHui.

11. dyHKuma pacnpegeneHns epmu-Lupaka. PyHKkuns pacnpeneneHns bose-OnHwTenHa.

12. ObpaTuMble (paBHOBECHLIE) 1 HeobpaTKMble (HEpaBHOBECHbIE) NpoLecchl. [asneHne n ero
CBSA3b C SHTpONMENn.

13. OCHOBHOE ypaBHeHNe TepMoOaANHaMUKIN ONS KBa3NCTaTUYECKUX NPOLLECCOB.
14. Tennota. ®PyHKUMM npoLecca N PYHKLUN COCTOSHUS.
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15. TepMo;leaMmquKme CNCTEeMbl BO BHEWHNX SNEKTPNYECKNX N MarHUTHbIX NONSAX.

16. Llukn KapHo, Teopembl KapHo. Tennosas mawmnHa. KoagpoumnmeHT nonesHoro 4encTems
MalLlUWHbI.

17. Bropon 3akoH TepmoamHamuku; npuHumn Knayauyca, npuHumn KenbsuHa.
18. TpeTuin 3akoH TepmoanHamukn, Teopema HepHcrta-lNnaHka.

19. QHTanbnus, ceobonHas sHeprus FenbMronbLa, TepMoaMHaMmyeckmin noteHuman Mmbobea,
OOnbLOW NOoTeHuMarn.

20. CooTHoweHunsa B3aumHocTy Makceenna. KoagodomumeHT TennoBoro paclumpeHuns,
N30TepMMYECKas CXUMaeMoCTb, aanabaTnyeckas CXMMaeMoCTb.

21. HekoTopble cBolCcTBa SKOOMAHOB M UX MPUIOXEHNE B TEPMOANHAMMKE.

22. Ycnosusa paBHOBECUS TEPMOANHAMUNYECKUX CUCTEM, HAXOOSAWMXCS B KOHTAKTE C TEPMOCTATOM.
23. MprHUMN MakcuManbHol paboTbl.

24. TepmoanHaMmnyeckme HepaBeHCTBa.

25. Apnabatuyeckne npoueccol. Micnonb3oBaHme nx Ang nony4eHns HU3KMX Temneparyp.

26. MeTon agnabatmyeckoro pasmarHmynBaHus napamMarHeT1KoB.

27. Yactuubl B Awmke. BHYTpeHHSS CTpyKTypa YacTul. XMUYeCcKnii noTeHuman, BHyTPEHHSS
3HEeprus, ypaBHeEHNe COCTOSIHMS KNacCUYeCcKoro naeanbHoro rasa.

28. CBoboIHAs aHEprus, SHTPONUS, TEMIOEMKOCTb, CTaTCyMMa naeanbHoro rasa. KeaHToBbIN
06beM, ero pun3nNYeCKuii CMbIC.

29. TennoemMkocTb OBYyXaTOMHOIo ngeasnbHOro rasa.

30. NpeanbHblin raz B cMnoBoM rone. bapometpuyeckas doopmyna.PacnpeneneHne Makceenna no
CKOPOCTSM B MaeanbHOM rase.

31. BoipoxaeHHbin ngeansHbln depmu-ras. Temnepatypa Pepmn. TennoeMKoCTb BbIPOXAEHHOMO
depmu-rasa.

32. BoipoxaeHHbin Bo3e-ras. bose-koHaeHcauus.

33. dopmyna MnaHka ons pacnpeneneHns UHTEHCUBHOCTM U3lyYeHMS MO YacToTaM. dHeprus
N3NyYyeHus, AaBNeHNe N3NYYEeHUs, TENNIOEMKOCTb U3MyYEHUSI.

34. N3nydeHune n3 nonoctn. 3akoH CtedpaHa-bonbumaHa.

35. KonebaHus kpuctannmyeckon pewetkn. Mogenb [lebas. Temnepatypa Lebas. TennoemkocTb
peleTKn NPy HU3KKX 1 BbICOKMX TeMneparypax.

36. PaspexeHHble rasbl. MooenbHble NoTeHuManbl B3auMoaenctaust yactuu. MpubnmnxeHrne napHbIx
B3anMOLENCTBUNA.

37. BupmnanbHoe pasnoxeHune ypaBHEHUS COCTOSHUS.
38. YpasHeHue BaH nep Baanbca.

39. PaBHOBECHbIE HYaCTMYHblE QYHKLIMK pacnpeneneHns. Lienouka ypaBHeHWUiA Ans paBHOBECHbIX
oyHKLMIA pacnpeneneHns. Cynepno3uumnoHHoe NpnbnmxeHue.

40. YpaBHeHMe COCTOSHUS (OaBneHne) peanbHOro rasa.

41. Teopusa Lebas-Xiokkens ons paBHOBECHOW paspexeHHol nna3mbl. Paguyc [ebas-Xiokkens.
42. Ycnosus cocylecTtsoBaHusa goas. dasosble nepexobl. YpasHeHne KnanenpoHa-Knayauyca.
43. Kputunyeckas touka. TponHas Todka. dasosble Amarpammbl.

44. Mpaenno a3 N'mbbca.

45. YcnoBms XMMMYECKOro paBHoBeCUs. 3aKOH AEeNCTBYOWMNX MacC.

46. TepMmyeckas noHM3auns Bogopoaa.

47. dopmyna SHwWTenHa Ans BepoaTHOCTU conykTyaumnid. [[ayccoBo pacnpeneneHme BeposiTHOCTU
Manbix donykKTyaunia.

48. dnykTyauum cUCTeMbl, NOMELLEHHOW B TepMOCTar.

49. Koppensuuns cnyktyaumii Bo BpemeHn. Teopema BuHepa-XvHunHa.

50. MNpuHUMN CUMMETPUN KMHETUYECKUX KOS(hhrLmeHToB (CooTHOoweHus OH3arepa).
51. MoToku n 0606weHHble cunbl. Teopema OH3arepa.
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52. TepmomexaHnyecknin agopekT.

53. KuHetnyeckoe ypaBHeHMe B MPUBNMXEHNN BPEMEHMN penakcauun. SNeKTPOHHbIN ra3 B
MNOCTOSIHHOM 3NEKTPUYECKOM Mone.

54. KuHetnyeckoe ypaesHeHne bonbumaHa. lNpuHuUMn getanbHOro paBHoBECHUS.

55. YpaBHeHune Bnacosa onsi 6eCCTONKHOBUTENbHON NNa3mbl.

56. Teopusi 6poyHOBCKOro OBuxeHus. YpaeHeHue JlaHxeseHa. MpnbnuxeHne "6enoro wyma".
57. Oncpdpy3ns 6poyHOBCKMX YacTul. Popmyna diiHWTeNHa ans KoadogouumneHTa anddyaun.
58. OCcHOBHOE KMHETNYECKOE ypaBHeEHUE (ypaBHeHne banaHca). H - Teopema bBonbumaHa.

59. YpasHeHne CMOnyxoBCKOro.

60. YpaBHeHne dokkepa-lnaHka.

7.1. OcHOBHas nuTteparypa:

1. AMnHoB, J1.K. TepmognHamuka n ctatucTnyeckas pmanka: KOHCNEKTbl NeKUUn 1 3agaym : ans
cTyneHToB dousmyeckoro cpakynbreta / J1.K. AMuMHOB; KasaH. roc. yH-T, ®us. cak.-KasaHb:
M3patenbctBo KasaHckoro rocyaapctBeHHOro yHmsepcuteta, 2008.-179 c.

2. NNanpay, J1.4. Ctatuctnyeckas domauka: Yuyeb.nocobue ons ctyn.yH-tos / J1. . Nlanpay, E. M.
Incpwuu ; non pen. J1. T, MNMutaesckoro.-M.: ®dusmartnut, b.r..-(Teopetuyeckasa usnka;T.5).
Y.1.-5-e n3a.,crepeotnn.-2005.-616 c. http://e.lanbook.com/view/book/2230/

3. AHcenbM A.N. OCHOBbI CTaTUCTUYECKON PUINKM U TEPMOLAMHAMUKN. - n34. JlaHb. - 2007. - 448c.
http://e.lanbook.com/view/book/692/

7.2. JlononHuTenbHasa nuteparypa:

1. Nincpwum E. M. TeopeTnyeckasn pusuka : yiebHoe nocobue ans By3os : B 10 Tomax T. 9:
Cratuctuyeckas guaumka. Y. 2. Teopusa koHaeHCUpoBaHHOro coctosHus / E. M. Jludowwu, 1. T1.
Mutaesckuii .- IapnaHne 4-e, ncnpasneHHoe .- Mockea : PUSMATIINT, 2004 .- 496 c.

2. Kongpartbes A.C., Panropoackuii I.A. 3agayn no TepMoanHamuke, CTaTucTM4eckom omnsnke n
KnHeTnyeckom teopun, M.: dusmatnut. 2007. - 254 c. http://e.lanbook.com/view/book/2209/

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

MeToamnyeckne matepuansl kagenpbl TO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki’/metodicheskie-materialy

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
OnekTpoHHas bubnuoteka - http://www.newlibrary.ru/genre/nauka/fizika/
AnekTpoHHas bubnnoTeka MexaHMKo-MaTemMaTmyeckoro goakynoteta MY - http://lib.mexmat.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "TepMoanHamMmka n ctatmctuyeckas duamka" npegnonaraet
NCNONb30BaHNE CNenyLWEero MatepranbHO-TEXHNYECKOro 0becnevyeHns:
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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
cneuwnanbHocTtn: 03.05.01 "AcTtpoHomMus" 1 cneunannsaumm He NPeayCMOTPEHO .

PervncrpaumnoHHblii Homep 659318 DAEKTPOHHEH
Crtpanunua 12 n3 13. il yLH,lf[;F EPCHTET
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