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Mporpammy ancumnnuHbl paspaboTan(a)(m) OOUEHT, K.H. (ooueHT) Xam3uH A.A. Kadbeapa
TeopeTuyeckon gomankn OtaeneHne omsnkn , Ajrat. Hamzin@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

LlensiMmn ocBoeHmMs oucumninHbl "TepMoanHaMmka n ctatucTmyeckas ousnka” aBnaoTcs: NsyyeHme
OCHOBHbIX METO/[0B, 3aKOHOB 1 MOLENE CTaTUCTNYECKON COM3NKN 1 TEPMOANHAMMKMN,
pacnpeneneHnii paBHOBECHO CTAaTUCTMYECKOW (OU3NKIM, OCHOB TEOPUM CPNYKTyaLWiA, 3NEMEHTOB
TEopun Ha3oBbIX NePEXOA0B, SNEMEHTOB HEPABHOBECHOV TEPMOANHAMMKMA.

2. MecTo AUCLMMNANHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTenbHOM NPorpaMmbl BbiCLLIEro
npocpeccrmoHanbHoro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.16 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasosaTtesbHol nporpammbl 03.05.01 ACTPOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpodpeccrnoHanbHoi) YacTn. OcBanBaeTcs Ha 4 Kypce, 7 ceMecTp.

Ins OCBOEHWNS ANCUUMNANHBI HEOOXOAUMBI 3HAHUS AUCUMUNAMH: MaTEMaTUYECKUIA aHaNM3, NIMHeNHas
anrebpa, Teopusi BEPOSATHOCTEN 1 MaTeMaTnyeckas CTaTUCTMKa, MONEKyNnsapHas ouanka,
TeopeTnyeckas MexaHuka, anekTpoanHammnka, keaHtoeas Teopusi. OCBoeHne OuCUMnInHbl Byanet
cnocobcTBOBaTH YCMNELWHOW NPOGECCMOHANIBHON AEATENBHOCTM, MO3BOMUT B faNIbHEWIIEM N3yYaTb
KYpCbl OCHOBHOI 06pa3oBaTenbHOM NporpamMmbl cneunanmTeTa.

3. KomneTteHuuun obyuarowterocsi, popMupyemble B pe3ynbtate 0CBOEHUS AUCLUMNIINHBI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucpposka
Lincpp komnereHumu npuobpeTtaemMon KOMNeTeHL N
OK-7 rOTOBHOCTb K CaMopasBuTuio, camopeannaaLumm, UCnonb30BaHMIO
(ObuwekynbTypHbie TBOPYECKOro n0TeHF|).w|ana ’ P ’
KOMNeTeHLmm) P
OlK-1 CNOCOBHOCTb OPNEHTMPOBATLCS B 6A30BbIX aCTPOHOMUYECKMX U
(npodpeccunoHanbHble JoM3MKO-MaTEMATNHECKUX TEOPUSAX N MPUMEHSTb UX B HAY4YHbIX
KOMMNEeTEeHLMM) nccnenoBaHUsX
AK-1 BNafeHne MetToagamm aCTpOHOMUYECKOr0, OU3NYECKOro 1
MaTeMaTn4eckoro UccnenoBaHus npy aHannae rnobanbHbIX M
(NPOCDECCHOHANHBIE aTemMaT4eckoro nccnenosa pu aHanuae rnoba pobnem
Ha OCHOBe rnyboKMX 3HAHWIA PyHOAMEHTANbHbIX
KOMMeTeHuun)
P13MKO-MaTEMATNHECKMX ANCLMUMINH
MK-3 . o o
n HOCTb K UHTEHCMBHOW Hay4YHOW N Hay4YHO-UccnenoBaTen
(npodpeccunoHanbHble Zecs)liggbggcm GHCMBHON HaydHo aytHo-ccnenosarensckou
KoMMeTeHuun)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:
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TeopeTnyeckne OCHOBbI TEPMOAVNHAMUKM N CTATUCTUYECKON (PU3UKN; UMETb NMpeLcTaBieHne 0
COBPEMEHHOM COCTOSIHUWN B yKa3aHHOM pasfenie TeopeTmnyeckon qonsmnku

2. DONTXEH yMeTb:
doopMynMpoBaTh 1 O0Ka3blBaTb OCHOBHbIE pe3yNibTaTbl TEPMOANHAMUKK N CTATUCTUYECKON PU3NKK

3. 0OMXEH BnageTb:
HaBblkaMu BblYMCNEHNS (B MPOCTbIX 3a4adax) MakpOCKONMUYECKUX XapakTePUCTUK CUCTEMbI

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto

4. CTpyKkTypa U cogepxaHue OUCLMUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLIMMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 Yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUNMINHBI: 9K3aMEH B 7 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AUCLMNIMHE/ MORYIO
TemaTtuueckui NNaH AUCLUNINHBLI/MOAYNS

Bupabl n yachbl
ayauToOpHOM paborThbl,
Paspen X TPY[O0eMKOCTb
N Ouvcumnnuubl/ CemecTp c':ﬁgg:;'al (B yacax) TeKi%*:Tiﬁszb'
Monyns MpakTtu-|Nla6opa-
Jlekuunmn| yeckue TOPHble
3aHATUA paﬁorbl
[MncbmeHHoe
Tema 1. OCHOBbI CTATUCTUYECKOrO JomaluHee
1. [MeTOOa nccnenosaHms 7 1-2 4 5 0 |3apaHue
MaKpOCKOMUYECKUX CUCTEM. YCTHbIN onpoc
lMncbMeHHoEe
MaLH
Tema 2. OcHOBHbIE pacrnpeneneHus ggu:Hmeee
2. |cTaTUCTUYECKON MEXaHUKN 7 2-4 6 7 0 KoHTpONbHas
ABHOBECHbIX CUCTEM.
P paboTta
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasnen MX TPYAO0EMKOCTb
N OvcumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
YCTHbIN onpoc
[MucbMeHHoe
3. |Tema 3. TepmoguHamuka. 7 4-7 10 10 0 |oomawHee
3ajaHve
lMncbMeHHoe
nomMallHee
i 3anaHve
4. [Tema 4. NgpeanbHble rassi. 7 8-10 10 10 0 KOHTpObHas
paboTta
[MucbMeHHoe
JomMallHee
5. [Tema 5. HenpeanbHble CUCTEMDI. 7 11-12 6 5 0 |3amaHwue
YCTHbIN onpoc
[McbMeHHoe
JoMallHee
Tema 6. PaBHOBecue goas. Pa3zosble 3ajaHuve
6. nepexonpl. / 13-14 6 / 0 KoHTponbHas
paboTa
[MucbMeHHoe
JomMallHee
7. [Tema 7. Teopus qonyktyaumi. 7 15-16 6 5 0 |3apaHue
YCTHbIN onpoc
[MucbMeHHoe
JoMallHee
Tema 8. SnemeHTbl hr3nyeckon 3agaHve
8. KUHETUKW. / 17-18 6 5 0 KoHTponbHas
paboTa
Tema . IToroBas goopma KOHTpOnS 7 0 0 0 Ok3ameH
Ntoro 54 54 0

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. OCHOBbI CTaTUCTMHECKOrO MeToAa UccnenoBaHUs MaKpOCKOMUYECKUX CUCTEM.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

[Mpeomet 1 MeToObl TEPMOOUHAMUKN N CTATUCTUYECKOW (prn3nkn. MMKPOCOCTOSIHUS B KNacCu4ecKom
MexaHuke. YpasHeHue Jlnysunnsa. MukpococTosiHUS B KBaHTOBOW MexaHuke. MaTpuua nnoTHOCTK.
YpasHeHue Jlnysnnng - HeiimaHa. MnkpokaHoHU4ecKoe pacrnpeneneHve. dproguyeckas runoresa.
HekoTopble MOfenbHble CUCTEMbI CTATUCTUYECKON GOU3UNKM.

npaktnyeckoe 3aHsitne (5 yaca(os)):

PeweHve 3apay 1.1,1.4,1.6, 1.9, 1.14,1.16, 1.17, 1.18, 1.20 13 nocobus [1] ocCHOBHO
nmTeparypbl.
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Tema 2. OcHOBHbIe pacnpeneneHusi CTaTUCTUYECKOW MeEXaHUKN PaBHOBECHbIX CUCTEM.
JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

TepMoanHaMMyeckmne KOHTaKTbl CUCTEM. DHTPONMA 1 Temnepatypa, pnyktyaunn. Bropoe Havyano
TepMoaMHaMUKN. XMMUYeCcKkuii noteHuman. bonbwoe KaHOHMYECKOE 1 KaHOHUYEeCcKoe

pacnpeneneHus (aHcambnu). SkBMBaNEHTHOCTb PaBHOBECHbIX aHcambneii. PasnuyHble
npencTasneHust aHTponun. AyHkumm pacnpeneneHms depmun - Oupaka n bose - SiHWTENHA.

npakTudeckoe 3aHsitne (7 yaca(os)):

Pewenne 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] oCHOBHOI
nuteparypbl

Tema 3. TepMoguHamuka.

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

ObpaTnMble (paBHOBECHbIE) 1 HeOBpaTMble (HepaBHOBECHbIE) Npouecchl. [JasneHne. OCHOBHOe
ypaBHEeHNe TepMOAMHaMUKK OJ15 KBA3MCTaTMYEeCKMX NpoLeccoB. TepMoanHaMmyeckme CUCTeMbl BO
BHELWHUX 3NEKTPUYECKNX U MarHUTHbIX nonax. Lukn KapHo, Teopembl KapHo. TpeTtuin 3aKoH
TepMoauHamuku, Teopema HepHcrta - [naHka. TennoemkocTb cuctembl. TepMoanHammyeckme
noTteHumanbl. CooTHOWeHMs B3aMMHoCTM MakcBenna. HekoTopble CBOMCTBA IKOBMAHOB 1 UX
npunoxeHue B TepmoanHamuke. Ceasb Mmexay Cp un Cv. Ycnosus paBHOBECUS TEPMOLAMHAMUYECKUX
CUCTEM, HAXOOSWMXCH B KOHTAKTE C TepMOCTATOM. TepMoanHaMmyeckme HepaBeHCTBa.
AnmnabaTtnyeckue npouecchl. Cnenctsms TpPeTbero 3akoHa TepPMOANHAMUKN.

npaktnyeckoe 3aHsitne (10 4yaca(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 NuTepaTypbl

Tema 4. UpeanbHble rasbl.
nekumoHHoe 3aHsiTne (10 yaca(os)):

OpnHovacTuyHbIN cnekTp. Knaccuyeckuin ngeanbHblii ra3. TENNOEMKOCTb [OBYXaTOMHOro UaeanbHOro
rasza. CmMecu ngeanbHbix ra3os. VloeanbHblii ra3 B cunosoM rnone. PacnpenenexHve Makcsenna no
CKOPOCTSAM B UaeanbHOM rase. BolpoxaeHHbli naeanbHblii @epmu-ras. BolpoxneHHbili bose-ras.
Bose-koHoeHcaums. YepHoe uanydeHune. TepMoanHamMmka KpucTannmyeckon pewetkn. Teopus
Lebas.

npakTudeckoe 3aHsitne (10 yaca(oB)):

PeweHve 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 nuTepaTypbl

Tema 5. HempeanbHble cUCTEMbI.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

Pa3pexeHHble rasbl HernTpanbHbIX YacTul. BuprnanbHoe pasnoxeHne ypaBHEHUS COCTOSIHUS.
BupunanbHoe pasnoxeHue ¢ ncnonb3oBaHmeM 60NbLIOr0 KAHOHMYECKOro pacnpeaeneHus. Meton
4acTUYHbIX OYHKUMIA pacnpeneneHns. Llenoyka ypaBHEHUI Ans paBHOBECHbLIX (PYHKLNIA
pacnpeneneHns. YpaBHeHE COCTOSHNS (OaBneHne) peanbHoro rasa (ypaBHeHue
BaH-nep-Baanbca). Teopus L[ebas - Xtokkens ons paBHOBECHOWN pa3peXeHHON Nnasmsbl.
npakTnyeckoe 3aHsitne (5 yaca(os)):

PeweHne 3apay 5.1, 5.2, 5.3, 5.8, 5.9 n3 nocobus [1] ocHoBHO nuTeparypbl

Tema 6. PaBHoBecue cpa3. da3oBbie nepexonbl.

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

Ycnosug cocylectsoBaHus pas. Pasosble nepexonbl. YpasHeHne KnanenpoHa - Knaysuyca.
Kputuyeckas toyka. dasoBble nepexonbl MePBOro 1 BTOPoro poga. TponHas Todka. dasosble
avarpammel. MNpaeuno a3 Mmbbca. NoBepxHoCcTHOE HaTsXeHne. MeTacTabunbHble COCTOSHUSI.
3apoapiwn. PeppomarHeTnam B NpubnmnxeHnm monekynspHoro nons Beicca. Teopus JlaHpay
(ba30BbIX MEPEXo40B BTOPOro poga. YCnosus XMMM4eCKoro paBHoBecusl. 3akOH AEeNCTBYIOWMNX MaccC.

npaKkTudeckoe 3aHsitne (7 yaca(os)):
PeweHnve 3apay 6.1, 6.2, 6.4, 6.5, 6.6 , 6.8, 6.9, 6.10 n3 nocobus [1] oCHOBHOW NTepaTypsbl
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Tema 7. Teopusa donyktyauun.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

Mepa donyktyaumin. @opmyna SNHWTENRHA ONS BEPOSTHOCTU PykKTyauuia. MayccoBo
pacrnpeneneHmne BeposTHOCTM MasnbIX donykTyaunin. PnykTyaumm CUCTEMbI, MOMELEHHON B
TepmocTar. PaccesiHue ceeTa pnyktyaunsamu. @opmyna Panes. Koppensuns pnyktyaumi Bo
BpeMeHu. Teopema BuHepa - XviHunHa. [NpnHUUN CUMMETPUN KUHETUYECKNX KO3PPULIMEHTOB
(cooTHoweHns OH3arepa). OnemMeHTbl TEPMOANUHAMMKM HeobpaTMMbIX MpoLeccoB. Teopema
Onsarepa. Mpon3BoACcTBO SHTPOMUK

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. dnemeHTbl PN3NYECKON KNUHETUKM.

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

KnHeTnyeckoe ypaBHeHve ons knaccuyeckmx cucteM. KnHetnyeckoe ypasHeHne bonbumaHa.
YpaBHeHusi Bnacosa onst 6ecCTonKHOBUTENBbHON Nnasmbl. Teopnsi 6pOyHOBCKOrO ABUXEHMSI.
OCHOBHOE KMHEeTMYecKkoe ypaBHeHne (ypaBHeHne banaHca). H - Teopema bonbumaHa. CnyyaiiHble
MapKOBCKUue npouecchl. YpasHeHne CmonyxoBckoro. YpaBHeHue dokkepa - lNnaHka.

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

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUUMIUHBI (MOLYNISA)

Hene- Buabl Tpyno- K?P")Tp"gt:ﬂ
N Paspen Ce- | nsa CaMOCTOSITe/IbHOM eMKoCTb| .. Or::T o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAEeHTOB yacax) pa6oTh
Tema 1. OcHOBbI NoAroToBKa AOMALIHEro 3afaHus Jomalu-
CTaTUCTUYECKOro 4 |Hee
1 |meTona v 1-0 3agaHue
" [uccnenoBaHns MOAroTOBKa K YCTHOMY OMpocy THbI
MakKpOCKOMM4YecKunx 2 C
CUCTEM. onpoc
Tema 2. Jomatl-
OCHOBHbIE MOAroToBKa AOMAlUHEro 3afaHus 4 |hee
pacnpeneneHns 3agaHuve
2. [cTaTucTnyeckom 7 2-4
MEXaHuku NOAroToBKa K KOHTPONbHOM paboTe KOHTPOMbY
PaBHOBECHbIX 2 |Has
CUCTEM. paboTta
Jomalu-
Tema 3 MOAroToBKa AOMALUHEro 3afaHus 8 [|Hee
_ : 3 3anaHue
3 TepmoguHammka. [ et ycbeuZ
noaroToBka K yCTHOMY On 2
OLroToBKa K YCTHOMY OMnpocy onpoc
Jomalu-
MOAroToBKa AOMALUHEro 3anaHus 8 [|Hee
4 Tema 4. 7 18-10 3afjaHve
" [neanbHble rasbl. KOHTPO/b:
NOAroToBKa K KOHTPOMbHON paboTe 2 |Has
paboTta
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Hepe- Bunpl Tpyno- K?I-?T?)%ﬂﬂ
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
AUNCUUNNJIUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTh
aomat-
Tema 5. NoAroToBKa AOMALLHEro 3agaHuns 8 |Hee
5. [HenpeanbHbie 7 (1112 3anaHve
CNCTEMDI. YCTHHM
noaroToBka K yCTHOMY On 2
0OroToBka K yCTHOMY Ornpocy onpoc
aomat-
Tema 6. NoAroToBKa AOMAlLHEro 3agaHuns 8 |Hee
PaBHoBecK : 3afaHve
6. |qanroBecue (as. | 7 |13-14 2
a3oBble KOHTPOSb1
nepexonsbi. NOAroTOBKa K KOHTPONbHOM paboTe 2 |Hag
paboTta
aomatu-
NoAroToBKa AOMAlLHEro 3agaHus 6 |Hee
7 Tema 7. Tegpvm 7 |15-16 3afdaHune
donykTyauniu. CTHIT
noAroTtoBka K yCTHOMY Onl 2
AroTtoBka K YCTHOMY Onpocy onpoc
aomat-
Tema 8. 9neMeHTbI NMOAroToBkKa OoMalHero 3agaHus 8 Hee
n3n4yeckom 3apaHuve
g. [(Pusmecko 7 |17-18 a
KNHEeTUKW. KOHTPO/b1
NOAroTOBKa K KOHTPONbHOM paboTe 4 |Hag
paboTta
NToro 72

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakKTUBHbIe cOOpPMblI 06yqe|-|m|

Kypcbl nekumii n npakTUHecKnx 3aHsATuiA, OpraHn3oBaHHbIE MO CTaHAAPTHON TEXHONOMUN.
MNpumMeHeHne 6anbHO-PERTUHIOBOM CUCTEMbI OLLEHKM 3HAHWUIA NPU TEKYLLEM KOHTPO/E YCNEBAEMOCTMW.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboThbl CTYAEHTOB

Tema 1. OCHOBbI CTaTUCTMHYECKOro MeTOAa NccrieoBaHUA MaKpOCKOMUYECKUX CUCTEM.
JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

3apmaum 1.2, 1.5,1.10, 1.11,1.12, 1.15, 1.19 n3 nocobus [1] 0OCHOBHO NnTEPATYpPbI.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

DyHKUNSA pacnpeneneHns n marpuua nnoTHocTu. YpasHeHune Jlnysunnsa. MukpokaHoHU4eckoe
pacnpeneneHue.

Tema 2. OcHOBHbIe pacnpeneneHusi CTaTUCTUYECKOW MeXaHUKWN PaBHOBECHbIX CUCTEM.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

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
nmteparypbl.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

®da3oBble TpaekTopunm 4actul, onsa Moae/ibHbIX CUCTEM. PacueTt ctatucTnyeckmx Becos, SHTPONNN
ONs MOOENbHbIX cuctem. Pacuer cpenHux 3HaYeHui CpVI3I/I'-IeCKVIX BEJIN4YMH C NMOMOLLbIO
KaHOHMYECKOro pacnpeneneHuns.

Tema 3. TepmoanHamuka.
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

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
nuTeparypbl

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

3aKOoHbl TepMoonHaMnKN. SkobuaHbl 1 ux ceoiictea. CooTHOWeEHNs B3anMHocTn Makceenna.
Ycnosus paBHOBECUA TEPMOANHAMUNYECKUX CUCTEM, HAXOOAWMXCA B KOHTAKTE C TEPMOCTATOM.

Tema 4. UneanbHble rasbl.
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

3anaun 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] ocHoBHOIA
nuTepaTtypsbl

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

JokasaTtenbcTeBo TepMoamnHamuyeckux Toxaects. Pacyet KI L unknos. lNpumeHeHve
pacnpeneneHnsa Makceenna no ckopocTsaM. BeipoxaeHHblie Depmu- n Bose-rasbi.

Tema 5. HenpeanbHbie cuCTEMBI.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

3apnaumn 5.4, 5.5, 5.7 n3 na nocobus [1] ocHOBHOI nutepatypbl
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BupunanbHoe pasnoxeHue. dopMysbl Onst BUPUanbHbIX KOIULUMEHTOB. [onoxeHns Teopum
Nebas-Xokkens.

Tema 6. PaBHoBecue cpa3. da3oBble nepexonbl.

LoMallHee 3aaHune , NPUMepPHbIE BONPOCHI:

3apaun 6.3, 6.7, 6.11 n3 n3 nocobus [1] oCHOBHOW NuTEpPATYpPHI
KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

Pacyet BTOpOro BupmanbHoro KosgodpmumneHTa onsg MoaenbHbIx NoTeHumanos. Teopus JlaHoay
pa30BbIX Nepexonos.

Tema 7. Teopus chnykryaumi.

JoMmallHee 3afaHune , NpUMepHble BOMPOCHI:

3apaun 7.4,7.6,7.7,7.8,7.10, 7.13 n3 nocobus [1] ocHOBHOW nnutepatypsl
YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:

["ayccoBo pacnpeneneHne BepoATHOCTU Masblx donykTyaumnin. daykTyaumm CUCTEMbI, MOMELLEHHOM B
TepmocTart. Teopema BuHepa - XuH4nHa.

Tema 8. AnemeHTbl pM3NUYECKON KNHETUKM.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

3anaum 8.3, 8.5 n3 n3 nocobus [1] oCHOBHON NuTEepatypbl
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

PacueT conykTyaumin (CpeiHUX KBaapaTUyHbIX OTKNOHEHWUIA) OU3NYECKUX BENNYMH B MOAENbHbIX
cucTemax. PelweHne KMHETUYECKMX YpaBHEHUIA B NPMOMXEHUN BpEMEHN penakcaumun. PacyeTt
KMHETNYEeCKUX KoadpdouumeHToB B pamkax Teopumn OHcarepa.

Utorosas chopma KOHTpoOns
9K3aMeH (B 7 cemecTpe)

MpuMepHbIE BONPOCHI K MTOrOBOW (DOPME KOHTPONS

|_|pl/l N3y4YyeHUn OAaHHOW ANCLUNNVHbBI UCMONb3yeTCcs crnenyolme oueHo4YHble cpencrtea, KOTopble
NO3BONAKOT NPOBEPUTb NMOJNTYyHYEHHbIE KOMMETEHU NN CTYOEHTOB
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- BomawHee 3agaHne (OK-7, OrK-1, MK-1, MK-3);

- ycTHble onpocbl (OK-7, OMNK-1, MK-1);

- KOHTpONbHble paboTbl (OK-7, OMK-1, MK-1, MK-3);
- OTBET Ha 9k3ameHe (OK-7, OMNK-1, MK-1).

PACMNPEOENEHWE BANTIOB

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

[3] Ok3ameH 50

OK3aMeHaLUNOHHbIe BOMPOCHI:

1. ®a30Boe NPOCTPaAHCTBO, pa3oBas TpaekTopusi. YHKLUUS CTaTUCTUYECKOro pacnpeneneHmsl.
Crartucrtunyeckme aHcamobnu.

2. YpaBHeHue Jlnysunns, teopema Jlnysunns.

3. CratucTtnyeckuin onepartop, MaTpuua naoTHOCTW, CBOMCTBA MaTpuLbl NAOTHOCTW. YpaBHeEHNe
Jlnysnnnsa-Henmana.

4. MukpokaHoHM4eckoe pacnpeneneHne.dprogmyeckas runortesa. Ksasnaproamyeckme CMCTeMbI.

5. TepMoanHammnyeckme KOHTakTbl cucteM. Pacnpegnenenune (KoHdurypaumns) nonHOm sHeprum no
nogcmcTtemMaM, BEPOSITHOCTb pacnpeneneHms.

6. SHTponus n Temneparypa. CBOMCTBA 3HTPONUU. DHTPONUSA N TemnepaTypa CNHOBOW CUCTEMBbI.
7. XMMYECKUA noTeHuman.

8. bonblwoe kaHOHUYeckoe pacnpeneneHve. bonblas cratcymma.

9. KaHoHnyeckoe pacnpeneneHune. Ctatcymma.

10. Knaccuyeckas popma KaHOHMYECKOro 1 60/bLIOro KAHOHMYECKOr0 pacnpeneneHuii.

11. dyHKumnsa pacnpepenenns Pepmu-Lupaka. PyHKkuns pacnpeneneHns bose-OnHwTerHa.

12. ObpatumMble (paBHOBECHbIE) N HeobpaTUMble (HEPABHOBECHbIE) MpoLecchl. [laBneHune n ero
CBS3b C 3HTpOMNMUEN.

13. OCHOBHOE ypaBHeHNe TepMOANHAMUKK ONs KBa3UCTaTUYECKMX NPOLLECCOB.

14. Tennota. PyHKLUMM rpoLecca N PyHKLMM COCTOSAHUS.

15. TepmoanHaMunyeckmne CUCTEMbI BO BHELWHMX SNEKTPUYECKMX U MArHUTHbBIX NONSAX.

16. Lnkn KapHo, Teopembl KapHo. Tennoeas mawmnHa. KoagopuumMeHT NnonesHoro OencTens MawmnHbl.

17. BTopon 3akoH TepmoguHamukm; npuHuun Knaysuyca, npuHumn KenbsuHa.
18. TpeTnin 3akoH TepmoanHamukn, Teopema HepHcera-lnaHka.

19. OHTanbnus, ceoboaHas aHeprusi Fenbmronbua, TepMoanHaMuYeckunii noteHuman Mbbea,
60nbLUOI NoTeHuman.

20. CooTHoweHns B3anmHocT Makceenna. KoadhgouumneHT TENTOBOro paclumpeHuns,
n30TepMmyeckast CXnuMaemocTb, aanabaTnyeckasi CXMMaeMocCTb.

21. HekoTopble CBONCTBA SAKOBMAHOB M UX NPUNOXEHME B TEPMOANHAMUKE.

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

24. TepMoonHaMmmyeckme HepaBeHCTBa.

25. Apnabatuyeckne npoueccol. Micnonb3oBaHme nx Ans Nony4eHns HU3KUX Temneparyp.

26. MeTton agnabatnyeckoro pasmarHminBaHus napamarHeT1KoB.

27. YacTtuubl B fwuke. BHYTpeHHAS cTpykTypa YacTul. XMMUYECKUn noTeHunan, BHyTPeHHSAS
39Heprus, ypaBHeHne COCTOSAHNS KacCMYeckoro naeanbHoro rasa.

28. CBobonHas aHeprus, aHTPoONus, TEMNOEMKOCTb, CTaTCyMMa UaeanbHoro rasa. KBaHToBbl 06beM,
ero pusn4eckmnii CMbICh.
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29. TennoeMKoCTb OBYXaTOMHOIO naeanbHOro rasa.

30. MoeanbHbii ra3 B cunosoM none. bapometpuyeckas oopmyna.PacnpeneneHune Makcsenna no
CKOPOCTSIM B naeanbHOM rase.

31. BbipoxaeHHbI ngeanbHoli @epmu-ras. Temneparypa @epmun. TennoemMKoCTb BbIPOXOEHHOMO
depmu-rasa.

32. BoipoxaeHHbin Bo3e-ras. bose-koHaeHcauus.

33. CDopMyna MnaHka gns pacrnpeneneHna NHTEHCUBHOCTU N3NTYHEHUA NO YaCTOTaM. aHepI'VIFI
n3nydyeHnd, naBneHne n3ny4eHusd, TernyioeMKoCTb NU3ny4eHuA.

34. N3ny4eHune n3 nonoctn. 3akoH CtedpaHa-bonbumaHa.

35. KonebaHwns kpuctannmyeckoi pewetkn. Mogenb [ebas. Temnepatypa Lebas. TennoemkocTb
peleTKn Npu HU3KKX 1 BbICOKMX TeMneparypax.

36. PaspexeHHble rasbl. MooenbHble NoTeHUManbl B3auMoaenctaus yactuu. MpubnmxeHne napHbIx
B3anMMOLEeNCTBUNA.

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

39. PaBHoBeCHbIE YacTUYHble PYHKLMM pacnpeneneHuns. Lienoyka ypaBHEHUA ANsi paBHOBECHbIX
yHKUMIA pacnpeneneHns. CynepnosnumnoHHoe npubnmxeHue.

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. Kputundyeckas Toyka. TponHas Todka. dasosble Amarpammbl.

44. MNMpaBnno a3 Nmbbca.

45. YcnoBmsa XMMMYECKOro paBHoBecus. 3aKOH AEeNCTBYOWMNX MacC.

46. Tepmnyeckas noHmsaumsa BogopoLna.

47. dopmyna SHWTenHa Ans BepoATHOCTU conykTyauunid. [[ayccoBo pacrnpeneneHme BeposiTHOCTU
Manbix onykKTyauni.

48. dnykTyauum cUCTembl, NOMELLEHHOW B TepMOoCTar.

49. Koppenaumsa donyktyauuin Bo BpemeHun. Teopema BuHepa-XuH4umHa.

50. MNpuHUMN CUMMETPUN KMHETUYECKUX KOS(hhrLmMeHToB (CooTHOoweHus OH3arepa).
51. MNoTtokn n 0606ueHHble cunbl. Teopema OH3arepa.

52. TepmomexaHnyecknin acopekT.

53. KnHetuyeckoe ypaBHeHUe B NpubIMXeHN BpEMEHN penakcauun. SNeKTPOHHbIV ras B
MOCTOSIHHOM 3/1IEKTPUYECKOM Mone.

54. KuneTnyeckoe ypasHeHve bonbumaHa. lNpuHumn netanbHOro paBHOBECUS.

55. YpaBHeHune Bnacosa onsi 6eCCTONKHOBUTENBbHON Mna3mbl.

56. Teopunsa 6poyHOBCKOro AsmxeHus. YpasHeHue JlaHxeseHa. Mpubnnxexuve "6enoro wyma".
57. Oncpdpy3ns 6poyHOBCKMX YacTul,. Popmyna diiHwWTenHa ans KoadodouuneHTa anddysun.
58. OcHOBHOE KMHETNYECKOe ypaBHeHUE (ypaBHeHne banaHca). H - Teopema bonbumaHa.

59. YpasHeHune CMOnyxoBCKOro.

60. YpasHeHne dokkepa-l1naHka.

KETPOHHBH
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7.1. OcHOBHas nuTeparypa:

1. AMuHoB, J1.K. TepmognHamumka n ctatmctmyeckas omsnka: KOHCNeKTbl NeKUnin 1 3anayv : ons
cTyneHToB domandeckoro dpakynoteta / J1.K. AMuHoB; KasaH. roc. yH-1, ®un3. gpak.-KasaHb:
NapatenbctBo KasaHckoro rocynapctBeHHOro yHusepcureta, 2008.-179 c.

2. Nanpay, J1. 4. Cratuctnyeckas coumauka: Yuyeb.nocobue ons ctyan.yH-tos / J1. . laHpay, E. M.
Nvdowwny ; non pea. J1. T, MNMurtaesckoro.-M.: ®dusmatnut, b.r..-(Teopetuyeckas gomsunka;T.5).
Y.1.-5-e nag.,ctepeotun. - 2005. - 616 c. http://e.lanbook.com/book/2230

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

7.2. JlononHuTenbHasa nuteparypa:

1. JIngowuy E. M. TeopeTnyeckas cousuka : yyuebHoe nocobue ons sy3os : B 10 Tomax T. 9:
Cratuctunyeckas guaumka. Y. 2. Teopusa koHgeHcupoaHHoro coctosHus / E. M. Jludowwu, J1. T1.
lMvutaesckuii .- I3paHne 4-e, ncnpasneHHoe .- Mocksa : DUSMATIINT, 2004 .- 496 c.

2. Kongpatbes A.C., Parropoackuii I.A. 3agayn no TepMoanHammnke, CTaTucTM4eckom onsnke n
KuHeTnyeckom teopuun, M.: duamartnut. 2007. - 254 c. http://e.lanbook.com/book/2209

7.3. UHTepHeT-pecypcChbl:
mMeToamyeckme matepuansl kadpenpbl Td - http://www.kpfu.ru/main_page?p_sub=8205
Mwup matematudeckmx ypasHeHuin EqQWorld - http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

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

9BC KHura®oHg - http://www.knigafund.ru
90P Ha www.twirpx.com - http://www.twirpx.com/files/#category_42

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHne ancumnnInHbl "TepMO,EI,I/IHaMI/lKa n cTtatncTnyeckas cpm3|/|Ka" npeagnonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOIro obecneyeHuns:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6ubnMnoTeyHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOM
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm BeoyLmx pOCCUNRCKNX
N30atenbCTB ryMaHUTAPHOM NuTepaTypbl, 30aHMS HA aHIMIMIACKOM A3blke BeOyLNX aMepUKaHCKUX n
€BPOMNENCKMX N30aTeNnbCTB, a TakXe peakme 1 ManoTupaxHbie U3NaHNS POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnmnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBIA [OCTYN K HEOOX0AMMbIM ANst
obpazoBaTe/ibHOro nNpoLecca M3naHsaM ¢ UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenoCcTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAIULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacdpuun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3naHns u usgaHus,
BbiMyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTeNbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3gaHnam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHble ayantopumn ansa nposeneHnsa neKUMOoHHbIX U NpakTn4eCcknx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
cneunanbHocT: 03.05.01 "AcTpoHoMKS" 1 cneunannaaumm He NPeayCMOTPEHO .
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