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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (aoueHT) MokwuH A.B.
Kadoenpa BblYUCINTENBHON OU3NKN U MOLENVUPOBAHUS PUINYECKUX MPOLEeCCOB
Hay4yHo-neparornyeckoe otaenerHne , Anatolii.Mokshin@kpfu.ru ; BoueHT, K.H. (AoUeHT) XyCHYTAMHOB
P.M. kadbenpa BblMUCIUTENBHOWN (PUIMKN N MOOENVNPOBAHNSA (PU3NYECKMX MPOLIECCOB
Hay4HO-neparormyeckoe oraenexHme , khrm@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb amcumnnuHbl COCTOUT B OOPMUPOBaHNM Yy CTYIEHTOB 3HaHWIA O 3aBepliatollem pasaene
TEOPETNYECKON OU3MKU - CTATUCTMYECKOI COU3NKE N TEPMOAMHAMUKE, B 0BYHEHUN BO3MOXHOCTSIM
NCMONb30BaHNS CTATUCTMYECKUX METOLOB B Pa3NNYHbIX 06NacTsix (on3nKn KOHOEHCUPOBAHHbIX U
CNOXHbIX cncteM. BmecTe ¢ Tem ancumnnmHa 'Ctatuctndeckas gomamnka n TepMoanHamMmka’
Heobxoamma onsi POPMMPOBAHUS Y CTYAEHTOB FMyOOKUX 3HAHMI 06 OCHOBHbLIX TEPMOANHAMUYECKUX U
CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX MaKPOCKOMNYECKMX CUCTEM, NPUOBPETEHNSI HABLIKOB
NCMONb30BaHNS MO3HAHHbBIX 3aKOHOB Ha NpakTuke. YCBOUB OCHOBHbIE METOAbI CTATUCTUYECKOW
PU3NKM N TEPMOONHAMUKN, CTYAEHT OONXKEH YMETb BbIMONHSATL HEOOXOAMMbIE pacHeTbl PU3NYECKMX
XapakTepUCTMK CUCTEM 1 AaBaTb UM OU3NYECKYIo UHTepnpeTaumio. OnepexeHune B psae cinyyaes
CTaTUCTNYECKOro Noaxoaa TePMOANHAMUYECKMM 1 UX OpPraHMYyeckoe 06 bednHEHNE B KaX A0 HacTu
OMCLMNANHBI MO3BONSIET AOCTUIHYTb BONBLWOA ICHOCTM U FNYyOUHBI B MOHMMaHUW U3y4aeMoro
matepvana.

B kypce TepMoanHaMumky CTygeHTam NpeacTouT oBnageHne oeHOMEeHON0rm4yeckm noaxonom
OornncaHus MaKkpoCUCTEM, KOTOPbI OCHOBaH Ha TENNoBOW oopMe (PyHAaMeHTaNbHOro 3aKkoHa
OM3UKM - 3aKOHE COXPaHEHUS SHepPrumn. B Kypce cTatucTn4eckom onsnkmn cTyaeHTam npeacTont
N3y4YeHne OCHOBHbIX NAEW, MOHSATUIA U NPencTaBNeHniA CTaTUCTMYeCcKoro cnocoba onvcaHus
makpocucteM. OH OCHOBaH Ha oyHOAMEHTasIbHbIX 3aKOHAX COXPaHEeHUS SHEPTnn 1N APYyrux
gomanyeckux sennymH. CTyaeHTbl LONXHbI YCBOUTb CTATUCTMKO-BEPOSATHOCTHbIE METOObI
nccnenoBaHMa MHOrOYaCcTUYHbBIX KNACCUYECKNX U KBAHTOBbBIX CUCTEM, CBA3AHHbIE C NPUMEHEHMNEM
MeToda ctatuctuyeckmx aHcambneri M'mbbca. OoHoOM 13 3aaay ANCUUNINHBI SBNSIeTCS
doopMmpoBaHne PrU3n4ecKoro MMpPoOBO33PEHNS, YTO NO3BOINT paccMaTpmBaTtb pusnyeckmne
CBOWCTBA MakpOCKOMUYECKNX CUCTEM C YHUBEPCANbHOMN N €OUHON TOYKM 3PEHNSA. DTO €OMHCTBO
obecneymBaeTcs Co4eTaHMEM BEPOSTHOCTHOIO NOAX0AA B ONUCAHMMN NOBEAEHUS OTAENbHbIX
MUKPOYaCTUL, U Pa3/IMYHbIX MAKPOCUCTEM BMECTE C Y4ETOM (PyHOAMEHTANbHbIX NPEeACTaBNEHUN O
CTPOEHUM BellecTsa.

3amayn n3y4yeHns QUCUMUNVHLI 3aKN04aTCS B CNedyloWeM:

- N3NTOXEHNE OCHOBHbIX MOHATWIA 1 UCXOOHBIX NMOMOXEHW TEPMOANHAMUKN;

- 3HAKOMCTBO C OCHOBHbIMUW 3aKOHaM1 1 ypaBHEHUSIMU TEPMOAVNHAMYKMY;

- 3HAKOMCTBO C K/1HOYEBLIMU METOAaMN TEPMOANHAMYIKM;

- N3NTOXEHWE YCNOBUIA PABHOBECUSI U YCTONYMBOCTN TEPMOONHAMUYECKNX CUCTEM;
- 3HaKOMCTBO C (0a30BbIMM NepexoLaMun NEPBOro U BTOPOro poaa;

- N3NTOXEHMNE UCXOOHbIX MONOXEHWN HEPaBHOBECHOW TEPMOANHAMMKMN;

- YCTaHOBNEHME CBSA3M CTATUCTUYECKOWM (OU3UKI 1 TEPMOANHAMUKN;

- 3HAKOMCTBO C OCHOBHbIMUW MPUHLMMNAMU NOCTPOEHMS CTAaTUCTUYECKON CPU3NKM;
- N3N10XeHNe pacnpeneneHunin Mbbea;

- pacCMOTpEHMe naeanbHOro rasa, KBaHTOBOro U KNaccu4eckoro;

- y4eT HemaeanbHOCTU ra3os, B TOM YICE C KYJIOHOBCKUM B3aMOIENCTBUEM;

- CTATUCTNYECKOE OMNUcaHne TBepablX TeN N XWUOKOCTEN;

- U3NOXEHWE Teopumn GoNyKTyaLmin 1 OCHOB OU3NYECKON KUHETUKM (ypaBHeHUS JlaHxeBeHa, duka,
bonbumana, JlaHpay v aop.);

- U3NTI0XEHMe NpnHUMnoB onncaHmA 6eCCTONKHOBUTENbHON MnasMbl.

2. MecTO AMcUMNIMHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccnoHanbHOro o6pasoBaHus
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " 51.B.0 0.8 OducunnnnHel (Mogynm)" OCHOBHO
obpasoBaTenbHol nporpammbl 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS MPOGUIAMM
MOAroTOBKM) U OTHOCUTCS K 06si3aTenbHbIM ancumnanHaMm. OceaveaeTcs Ha 5 kypce, 9, 10
CeMecTpbl.

OucumnnuHa no3BonseT pacwmputb 6a3oBble NPeacTaBNeHNS CTYAEHTOB, NONYYEHHbIE B paMKax
N3y4YeHNn cnemyowmnx y4ebHblX AUCUNNINH: AMddEPEHLMANbHOE U NHTErpanbHOE NCHUCTIEHNE,
onchcpepeHLManbHble ypaBHEHWS, YPaBHEHNS 1 METOAbl MaTEMATNYECKON OM3MKKN, BEPOSTHOCTb Y
cTatUCTVKa, TEOPUK CNyyaliHblX MPOLLECCOB, CTATUCTUYECKOrO OLEHMBAHMS U NMPOBEPKN TMMNOTES,
CTaTUCTNYECKMX METOL0B 006paboTKM aKCNEePUMEHTANbHbIX AAHHbIX, @ TakXe AUCLMNANH obwen n
3KCMepUMEHTaNbHON OM3MKKN, OCHOB TEOPETUYECKOW hn3nkn. JucumnanHa HanpasneHa Ha
NHTEHCMUKALMNIO MEXANCUUNIMHAPHbBIX CBA3EN pas3nnyHbIX eCTECTBEHHbIX HayK.

Mo okoH4YaHWN KypcCa CTyaeHTbl OOJI)KHbl OCBOUTb OCHOBHbIE UOEW, MONOXEHNA N NpencTtaBneHns
(PU3MKM MaKpOCKOMNMYECKNX CUCTEM, CBA3aHHbIE C DEMEHONOrMYECKUM (,U,J'IFI TepMO,D,I/IHaMVIKVI) n
CTaTUCTUKO-BEPOATHOCTHbLIM (,EI,J'IFI CTaTUCTUYECKON CpI/I3VIKVI) cnocobamu onucaHus. CTy,EI,EHTbI
DONXHbl OBNafeTb OCHOBHbIMU (PyHOaMEHTabHbIMU 3aKOHOMEPHOCTSAMU, MPUMEHAEMbIMU NP
ncenenoBaHUM PU3nN4ECKux CBOWCTB MakKpOCKOMUYECKNX CUCTEM. OHn ponxHbl BNageTb TpemA
OCHOBHbIMW 3aKOHaMN TepMOONHAMUKN N YMETb NMPUMEHATb NX ONA YCTAHOBNEHUA OCHOBHbIX
TepMoanHaMnN4eCkKunx CBOWCTB paBHOBECHbIX MAaKpPOCUCTEM. O3HakoMneHne ¢ NOHATUAMM 1
CBOMWCTBaMU TepMoanHaMnyeCkmnx notTeHumasioB OOJSIXXKHO NMO3BO/INTb CTydeHTaM r|p|/|o6peCT|/| HaBblKW
peweHnsa I'IpOCTeVILUVIX TepMoanHaMnyeckmnx 3anad, B KOTOpbIX pacCcMaTpmBaloTCA
pyHOaMeHTanbHble CBOWCTBa paBHOBECHbIX MaKpPOCKOMUYECKNX CUCTEM. Yyawmecs oonxHol
yCBOWUTb OCHOBHbIE MNOHATUA U NpeacTaB/ieHns, CBA3aHHble C METO40M CTATUCTUHECKINX aHcambneii
FM66ca, Hay4YnTbCA UX NMPUMEHATb 0114 pPelleHnA FIpOCTeVIUJVIX 3aja4y cTaTucTn4eckom doun3nKn
MakKpOCKOMNYECKNX CUCTEM.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwmdbpoBka
LLinchp komneteHumu npuobpeTaemMon KOMNeTeHL U
OK-1 BnafeHne KyNnbTypoii MblWEHUs, CMOCOBHOCTbIO K 0606LWeHNIo,
(0BLekynbTypHbIE aHanuay, BOCNPUATUIO MHCpOpMaLUK, NOCTaHOBKE Lenn u
KOMNeTeHLmm) Bblibopy nyTen eé noctuxeHns (OK-1)
OK-6
n HOCTb NIOrMYECKN BEPHO Bbl
(0BUIEKYMbTYPHbIE ﬁmgg?AgHﬂcm gqb (%CK-G) €pHO BbICTPamBaTb YCTHYIO U
KOMMeTeHuunn) yop
OK-9 cnocobHocTb paboTaTh ¢ HGOPMaLMen B rnobanbHbIX
(ObuwekynbTypHbie KoMnbloTepHbIX ceTsx (OK-9)
KOMNeTeHLmm) P
OrlK-1 0CO3HaHWe coumnanbHoli 3Ha4YMMOCTI CBOE by ayuiel
(npodpeccunoHanbHble npodpeccumn, obnagaHvem MOTMBALMEN K OCYLLECTBNEHMIO
KoMreTeHuunn) npodbeccrmoHanbHom geatensHoctn (OlNMK-1)
OriK-3 - y
B H HOBaMu peyeBoi N n
(POMECCHOHANTbHbIE ((g?'lﬂlé_{B)e OCHOBaMV pPevyeBOr NPOGECCUOHANBHON KYNbTypPbl
KOoMreTeHuun)
OrK-4 CNOCOBHOCTb HECTM OTBETCTBEHHOCTb 3a Pe3y/bTaTbl CBOEN
(MpocpeccmonantHbie npodpeccnoHanbHOn AeaTenbHOCTH (OI’IK?4) g
KoMneTeHuunn) P
OrlK-6 CNocoBHOCTb K NOArOTOBKE U PeaakTUPOBaHUIO TEKCTOB
(npodheccunoHanbHbie NPOECCMOHANbHOI0 1 CoUManbHO 3HAYMMOro codepXaHus
KOMMNeTeHuunm) (Orl1K-6)
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-1 cnocobHOCTb pa3pabatbiBaTb M peanv3oBblBaTh y4ebHble
(npodheccunoHanbHble nporpammbl 6a30BbIX U ANEKTUBHbIX KYPCOB B PA3/INYHbIX
KOMNeTeHLmm) obpaszoBatenbHbix yupexaeHumsax (MK-1)
MNK-2 CnocobHOCTb pelaTb 3aAa4v BOCNUTaHMS U
(npodbeccmoHanbHble LyXOBHO-HPABCTBEHHOMO Pa3BUTMS IMYHOCTY 0By4YatOLMNXCS
KOMreTeHuunn) (MK-2)
MK-3 FOTOBHOCTb NMPUMEHSTb COBPEMEHHbBIE METOANKM U TEXHONOI NN,
MeTo4bl ANAarHOCTUPOB Y
(NPOCIECCHOHANTbHbIE eToAbl ANarHoCTMPOBaHUS LOCTUXEHMI 0byYaroWwmxcs ons
obecneyeHns kayecTsa y4ebHO- BOCNMTATENBHOrO Npouecca
KoMMeTeHuunn)
(MK-3)
MK-4 CNOCOBHOCTb OCYLLECTBAATb NeAarormiyeckoe ConpoBOXaeHme
n B nanuaaumm u n NoHanbHor
(MpocheccroHansHele czaggﬁcgu;ﬁ:ﬁq o%atllarommxeglcprelg;r&oasnkm aon
KOMMeTeHLMN) P y :

cosHartenbHoMy Bbibopy npodgoeccun (MK-4)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXEH 3HaTb:

- 3HaTb OCHOBHbIE MPUHLNIMbI MOCTPOEHUS CTATUCTUYECKOro U TePMOLANHAMUYECKOrO OnmMcaHmns
BELLECTBA;

- 3HaTb paBHOBECHbIE (PYHKLUMN pacnpeneneHnsa n nx CBOMCTBa,;

- 3HaTb OCHOBHbIE TEPMOAVHAMUYECKME NOTEHUMaNbl U BNaaeTb OCHOBaMM TEPMOANHAMUYECKNX
npeobpasoBaHuii;

- 3HATb NPUHUWMblI MOCTPOEHUA TepMO,D,VIHaMVI‘-IeCKOIZ Teopun C*)J'IyKTyaLI,I/IVI, YMETb BbIHUCNIATb
hnykTyauum TepMoaAnHaMnN4YeCcKmnx BennyuH;

- 3HaTb BbIBOL, ypaBHeHI/II7I 6eCcCcTONKHOBUTENbHOW nna3mbl, yMETb BblHNCNIATbL TEH30P NPOBOONMOCTU
3ﬂeKTpOHHOI7I nna3mbl, UMeTb NpencrtaBieHnsa o CpI/I3VI‘-IeCKOM MeXaHn3Me 3aTyxaHuns J'IaHuay.

2. DONTXEH yMeTb:

- YMeTb NPUMEHATb CTaTUCTUYECKMNE U TePMOANHAMMYECKMEe NOAX04bl 18 ONUCaHNS ra3os, TBEPLbIX
Ten N XNOKOCTew;

- yMeTb nonyyatb ypaBHeHne bonbumaHa n ®okkepa-lnaHka, 3HaTb NPUHLMMNBI PELEHNS 3TOro
ypPaBHEHMS HA KWNHETUYECKOW 1 TMAPOAMHAMUNYECKON CTaansx

3. 0ONXeH BnageThb:
- HaBblKaMW CTATUCTMHECKOr0 U TEPMOANHAMNYECKOrO ONUCAaHUS BEWECTBa;
- OCHOBaMu TEPMOANHAMMYECKNX NPeodbpa3oBaHuii;

- HaBblKaMWN NCNONb30BAHNA CTATUCTUYECKUX N TEpMOONHAMNYECKNX NMOOX000B O OnNncaHnA
ra3os, TBepabiX Ten n XWNOKOCTEWN;

- HaBbIKaMn NMOCTPOEHNS TEPMOANHAMUYECKOI TEOPUM CPNYKTyaLMiA, BbIYUCTEHNS CONYKTyaLWid
TEPMOANHAMMNYECKUX BENTNYUH;

- HaBbIKaMy OMMCaHNS CTOXaCTMYECKUX NPOLLECCOB, BbIBOAA YPABHEHWI C CONYKTYNPYHOWMMY
napameTpamu

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:
- NMPVMEHSITb MOMNY4YEeHHbIE 3HAHWUS U MPUOBPETEHHbIE HABLIKW U YMEHUSI HA NPaKTUKE.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

Obwas TpynoeMKoCTb AMCLUMMNANHBI COCTaBNseT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLUMMNINHBI 3a4eT B 9 ceMmecTpe; ak3ameH B 10 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyeckmellaboparopHbie
3aHATUA pa60Tb|
YCTHbIN onpoc
Tema 1. OCHOBHble lMncbMeHHoe
1. |[NOHATMSA 1 NONOXEHUS 9 1-2 2 4 0 JomaliHee
TePMOONHAMUKN. 3ajaHve
Tema 2. OCHOBHble YCTHbIN onpoc
3aKOHbI U ypaBHEHUS lMncbMeHHoe
2. [TepMoanHaMUKN. 9 3-5 4 6 0 JoMallHee
Bropoe Havano 3ajaHve
TepPMOONHAMUKN
YCTHbIN onpoc
Tema 3. MeToq lMncbMeHHoe
3. [TepMoonHaMNYeckmnx 9 6-8 2 6 0 nomatuiHee
noTeHumanos 3ajaHve
YCTHbIN onpoc
Tema 4.
4. |TepMOANHAMMKa 9 | 911 | 4 6 0 |nomaumen
" |pas3nnyHbIX OU3nNYeCcKmx sananme
cucTem
YCTHbIN onpoc
Tema 5. dasosble lMncbMeHHoEe
5. [nepexonbl u 9 12-14 2 6 0 nomatuiHee
KpUTUYECKME SABNEHNS 3ajaHve
Tema 6. OCHOBHble I)'lICmTchI::llgr?:cE);C
MOHATMS U NPUHUMNBI i
6. CTaTUCTUYECKOMN 10 1-2 4 4 0 ggz::JMHee ©
doUN3NKn
Tema 7. MeTog YCTHbIN onpoc
CTaTUCTMYECKUNX lMncbMeHHoe
7. |aHcambneii M'mb6ca. 10 3-4 6 4 0 nomauwHee
Pacnpenenenuns 3anaHve
'mbbca
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 8. MNpumeHeHne YCTHbI onpoc

8 cTaTUCTUYECKOM 10 5.6 6 4 0 Egﬁ;ﬁ::oe
" |don3nkn ons nlydeHus
(04] il 3y4e 3apaHne

CBOWCTB rasos

YCTHbIN onpoc

Tema 9. KBaHTOBas lNMncbMeHHoOEe
9. |cTaTncTnka naoeanbHbIX 10 7-9 6 4 0 oomaluHee
ras3os 3agaHue
Tema 10. ®nykTyaumw, YCTHbIN onpoc
WyMbl U TepMOANHAMUMKA [NMncbMeHHoEe
10.|HeobpaTUMbIX 10 10-12 8 4 0 nomaiuHee
npoueccos 3agaHue
Tema . Ntoroesas Ok3ameH
doopma KOHTponsA 10 0 0 0
Tema . Ntoroeas 3aver
doopMa KOHTpoOns 9 0 0 0
NToro 44 48 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. OCHOBHbIE MOHATUA U MONOXEHUS TePMOANHAMUKMN.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

1. MpeomeT n metoabl TepmoanHaMukm. 2. OCHOBHbIE MOHATMA TepMoanHaMmkm. 3. MicxoaHble
MONOXEHMA TEPMOANHAMMKI. 4. PaBHOBECHbIE N HEPABHOBECHbIE MPOLIECChI. 5.
TepmoavHammyeckme napameTpbl: BHYTPEHHSS aHeprus, pabota u Tennota (U, A, Q). 6.
TepMuyeckne n kanopmyeckne ypaBHeEHNS COCTOSHNS. 7. MepBblit 3aKoH TepmoanHaMuku. 8. Ces3b
Tennoemkoctein Cp n Cv. 9. OcHoBHble TEpMOAMHaMMyeckue npoueccbl. 10. YpaBHeHune
NONUTPONMYECKOro npoLecca.

npaktudeckoe 3aHsitne (4 yaca(os)):

1. MpeameT n metoapl TepMoanHaMmkm. 2. OCHOBHbIE NOHATUA TepMoanHaMukn. 3. VicxoaHble
NONOXEHNS TEPMOAMHAMUKU. 4. PaBHOBECHbIE U HEPABHOBECHbIE MPOLIECChI. 5.
TepmoavHammyeckme napameTpbl: BHYTPEHHSIS aHeprusi, pabota un Tennota (U, A, Q). 6.
Tepmunyeckne n kanoprnyeckne ypaBHEHUS COCTOAHMS. 7. [epBbii 3aKOH TepMoamHaMukn. 8. Ces3b
Tennoemkocten Cp n Cv. 9. OcHoBHble TepMoaMHamMmnyeckue npoueccol. 10. YpaBHeHue
NONNTPOMNMYECKOro npoLecca.

Tema 2. OCHOBHbIe 3aKOHbl U YpaBHEeHUs1 TepMOAMHAMUKU. BTopoe Hayano TepMoanHaMuKin
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

1. icxooHasa coopmynmpoBka BTOPOro 3akoHa TepmoanHamuku. 2. Obpatrmble 1 Heobpatumble
npoueccobl. 3. BTopoe Havano repmoanHamMmky ons obpatumblx npoueccos. OCHOBHOE ypaBHEHNE
TepMoaMHaMuKW. 4. BbluncneHne aHTponuu naeanbHoro rasa. 5. Bropoe Hayano tepmoanHamMunkn
LNs HeobpaTMMbIX MPOLLECCOB. 6. 3aKOH COXPaHEHUs 1 BO3pacTaHus aHTponun. 7. CBA3b Mexay
TEPMUYECKNM N KANIOPUYECKNUM YpaBHEHUSAMU COCTOAHUSA. 8. Knaccudukaums TenoBbix MaLnH:
Tennosble ABUraTenu, TenoBble HACOCHI U XonoaunbHbie MawuHbl. 9. Linkn n ose Teopembl KapHo.
10. CBSI3b QHTPONUM C BEPOSATHOCTbLIO COCTOSHUSA, dhopmyna bonbumaHa. Ctatnctuyeckoe
TONIKOBaHWe BTOPOro 3aKkoHa TepMoanHaMUKN.

npaktnyeckoe 3aHsitne (6 4aca(os)):
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1. NicxoaHas doopMynmpoBka BTOPOro 3akoHa TepMoamHammku. 2. Obpatumble 1 HeobpaTumble
npouecceol. 3. Bropoe Havano tepmoamHammkim ans obpatunmblx npoueccos. OCHOBHOE ypaBHEHMe
TepMoauHamMuku. 4. BeluncneHme sHTponun naeanbHoro rasa. 5. Bropoe Ha4yano tepMoanHaMukim
N5t HeobpaTMMbIX MPOLECCOB. 6. 3aKOH COXPaHEHMS U BO3pacTaHus aHTponun. 7. CBA3b Mexay
TEPMUYECKUM U KANOPUYECKMM YPaBHEHNSIMU COCTOSIHMS. 8. Knaccudpukaumst TennoBbiX MalyH:
TENNoBble ABUraTenu, TennoBble HACOCHI U XONOAUNbHbIE MawKHbl. 9. Linkn n ase Teopembl KapHo.
10. CBSI3b 9HTPONUN C BEPOSITHOCTBIO COCTOSIHUS, chopMmyna bonbumaHa. CtatucTmyeckoe
TONIKOBaHME BTOPOro 3aKkoHa TEPMOAMHAMUKM.

Tema 3. MeTon, TepMOaUHAMUYECKUX NOTEHLMANOB
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

1. MeTon TepMoanHaMmnyeckmx NoTeHUnanos. BHyTpeHHAS aHeprusa Kak TepMoanHaMn4eckui
noteHuman. 2. CeobonHas aHeprns Kak TepMoANHaMMYeCKuin noteHuman. 3. TepMoanHaMnyeckunii
noteHuman 'mb6ca. 4. SHTanbnus H ? kak TepmoanmHammyeckuin noteHuman. 5. Cesasb mexay
TEPMOANHAMMYECKUMUN NoTeHUmanamu. YpasHeHus [enbmronbua - M'mbbcea.

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

1. MeToa TepMoanHaMMyYeckmx NOTeHUNanoB. BHyTpeHHAS aHeprusa Kak TepMoanHaMmn4eckuia
noteHuman. 2. CeobonHas aHeprns Kak TepMoaMHaMMYecKkuin noteHuman. 3. TepMoanHaMnyeckunii
noteHuman 'mb6ca. 4. SHTanbnus H ? kak TepmoanmHammyeckunin noteHuman. 5. Cesasb mexay
TEPMOANHAMMYECKUMUN NoTeHUmanamu. YpasHeHms [enbmronbua - Mmbbcea.

Tema 4. TepMoanHaMmka pasnuyHbix U3NYECKMUX CUCTEM
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

1. Obpatumblii 1 HeobpaTumbli adpdoekT Ixoyns-ToMmcoHa. 2. TepMoaMHaMuKa PaBHOBECHOMO
9NEeKTPOMarHUTHOro nany4eHus. 3. TepmoanHamuka nnasmbl. 4. TepMoamMHaMmka CUCTEM C
NEePEMEHHbIM HYNCNOM YacCTuLL.

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

1. Obpatumblii 1 HeobpaTumbli adpdoekT Ixoyns-ToMmcoHa. 2. TepMoaMHaMuKa PaBHOBECHOMO
9NEeKTPOMarHUTHOro nany4eHus. 3. TepmoamnHamuka nnasmol. 4. TepMoamnHaMmka CUCTEM C
NepeMEeHHbIM YXCIOM HacTuL,.

Tema 5. da3oBble Nepexoabl U KpUTUYECKUe SABNEeHUs
JNleKLMOoHHoe 3aHsiTne (2 4yaca(oB)):

1. FOMOreHHble 1 reteporeHHble cuctembl. Pasa n KOMMNOHEHT. 2. Obwue ycnosus
TepMOONHaAMNYeCKOro paBHOBECUS N YyCTONYMBOCTU. 3. KOHKPETHbIE YCNOBUS TEPMOANHAMNYECKOro
paBHOBeCUS Ans OByx(pas3HON CUCTEMbl OOHOMO BewecTea. 4. YCNoBMUS TepMOANHAMNYECKOro
paBHOBECHKS B reTeporeHHom cucteme. 5. MNpasmno gpas Mmbbca. TpoiiHas Touka. Kpmsas
paBHoBecus pas. 6. OCHOBHbIE NpeacTaBneHNs Teopun oasoBbiX Nepexonos. 7. dasosble
nepexondbl | ? ro pona. YpasHeHue KnanenpoHa - Knayauyca. 8. dasosble nepexonbl |l ro poga.
YpaBHeHns OpeHdecTta. 9. Da3oBbifi Nepexos B CBepxnpoBoasee coctosHue. dopmyna
Pytrepca. 10. Tennosas Teopema HepHcta. Tpetnin 3akoH TepmoanHamukn. 11. Hetbipe cnencrens
13 TennoBoW Teopembl HepHcTa.

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

1. FOMOreHHble 1 reteporeHHble cuctembl. Pasa n KOMMNOHEHT. 2. Obwue ycnosus
TepMOONHAMNYECKOro paBHOBECUSA N YCTONYMBOCTU. 3. KOHKPETHbIE YCNOBUS TEPMOONHAMNYECKOrO
paBHOBeCUS Ans OByx(pas3HON CUCTEMbl OOHOMO BewecTea. 4. YCNoOBUS TePMOANHAMNYECKOro
paBHOBECKS B reTeporeHHom cucteme. 5. Npasmno gpas Mmbbca. TpoiiHas Toyka. Kpmsas
paBHoBecus pa3s. 6. OCHOBHbIE NpeacTaBneHns Teopun asoBbix Nepexonos. 7. dasosble
nepexofbl | ? ro pona. YpasHeHue KnanenpoHa - Knayauyca. 8. dasosble nepexonb! |l ro poga.
YpaBHeHns SpeHdecTta. 9. Da3osbifi Nepexon B CBepxnpoBosee coctosaHue. dopmyna
Pytrepca. 10. Tennosas Teopema HepHcta. Tpetnin 3akoH TepmoanHamukn. 11. HeTtbipe cnencrens
13 TennoBou Teopembl HepHcTa.

Tema 6. OCHOBHbIe MOHATUA U MPUHLMUMbI CTaTUCTUYECKON PU3MKN
neKkumnoHHoe 3aHsiTne (4 yaca(os)):
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1. MNpenMeT n MeTon cTatucTnieckon domamkun. Ctatmctuieckas omamka kak oCHoBa Teopumn
MUKPOCKOMNMYeCckmx npoLeccos. 2. Knaccuyeckas ctatuctnyeckas gousnka. Mmkpockonuyeckas
Mogernb BewecTtBa. Mukpockonunyeckoe coctosiHne. 3. @a3oBoe NPOCTPaAHCTBO, pa3oBasi TOYKa,
pazoBast TpaekTopus. 4. Makpockonmyeckune napameTpbl Kak oyHKLMN MUKPOCKOMNYECKIMX
NepPeMEHHbIX.

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

1. MNpenMeT n MeTon cTtatucTnyeckon domamkun. Ctatmctuieckas omamka kak oCHoBa Teopumn
MUKPOCKOMNMYeCckmx npoLeccos. 2. Knaccuyeckas ctatuctnyeckas gousnka. Mmkpockonuyeckas
Mofernb BewecTtea. Mukpockonuyeckoe coctosiHne. 3. Pa3oBoe NPOCTPAHCTBO, pa3oBasi TOYKa,
cpazoBast TpaekTopus. 4. Makpockonmyeckune napameTpbl Kak oyHKLMN MUKPOCKOMNYECKIMX
NepeMeHHbIX.

Tema 7. MeTopn, ctatuctuueckmx aHcambnen N'mb6ca. PacnpepeneHus MNbb6ca
JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

1. MeTton ctatnctmyeckux aHcambnei M'mbbca. CpenHune B cTatucTMyeckon gouaunke. BepostHocTw.
2. Teopema JlnyBnnns B ctatucTnyeckoi omauke. 3. NoHATUE SHTPONUM B CTATUCTUYECKON (OM3MKE.
4. OCHOBHblE NOHATMSA KBAHTOBOW CTATUCTUKK. 5. BblBOA KBAHTOBbLIX MHOXMUTENER B (OOPMYyne Ans
SHTponuu. 6. MukpokaHoHM4Yecknii aHcambnb MnMbbca un ero ceoiictea. 7. KaHOHNYeckuin aHcambnb
'mb6ca un ero ceolicTBa. 8. PyHKUMS pacnpeneneHns B KBAHTOBOM KAHOHMYECKOM aHcambne
'mbbca. 9. TepmoanHamMmyeckne oyHKLMN Ans KaHOHNYeckoro aHcambns 'mbbca.

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

1. MeTton ctatncTmyeckux aHcambnei M'mbbca. CpenHune B cTatucTMieckon gouaunke. BepostHocTw.
2. Teopema JlnyBnnns B ctatucTnyeckoi omauke. 3. NoHATUE SHTPONUM B CTATUCTUYECKON (OM3MKE.
4. OCHOBHblE NMOHATMSA KBAHTOBOW CTATUCTUKKN. 5. BblBOA KBAHTOBbLIX MHOXMUTENER B (DOPMYyne Ons
aHTponuu. 6. MukpokaHoHM4Yecknii aHcambnb MnMbbca v ero ceoiictea. 7. KaHOHNYeCcKunin aHcambnb
'mb6ca un ero ceolicTBa. 8. PyHKUMS pacnpeneneHns B KBAHTOBOM KAHOHMYECKOM aHcambne
'mbbca. 9. TepmoanHamMmyeckne oyHKLMN Ans KaHOHNYeCcKoro aHcambns 'mbbca.

Tema 8. NpuMeHeHMe cTaTUCTUYECKON (PU3UKN ONA N3YYEHUS CBOUCTB ra3oB
JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

1. CTatmuctuyeckuin nHTerpan naeanbHoro rada. 2. CeobonHas aHeprus 1 SHTPONMs naeanbHOro
rasa B KaHOHMYEeCKOM aHcambne 'mbbca. 3. YueT B3aMOoOeNCTBMS MONIEKYN B peanbHOM rase. 4.
PacnpeneneHne Makceenna-bonbumaHa no umnynbcam n koopanHatam. 5. Pacnpenenenue
Makceenna no CKOpoCTsIM 1 aHepruam. 6. Teopema 0 paBHOMEPHOM pacrpeneneHnm sHeprum rno
cTeneHsM cBoboObl KNAacCnYecKom CUCTEMBI. 7. TEeNNOEMKOCTb pa3peXeHHOro 04HOaTOMHOrO rasa.
8. Knaccuyeckasa Teopusa Tenn0emMKoCTy TBEPAOro tena. 9. 3atpyAHEHUS KNacCu4eckon Teopum
TEeNNoemMKoCTen TBepAblX TEN 1 ra3os.

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

1. CTaTncTuyeckuii MHTerpan naeanbHoro rasa. 2. CeobonHas SHeprus 1 SHTPONUS naeanbHOro
rasa B KAHOHMYeCKOM aHcambne mbbca. 3. YyeT B3aMMoaeicTBMS MOIEKYN B peasibHOM rase. 4.
Pacnpenenenne Makcsenna-bonbuMaHa no nmnynbcam 1 koopamHatam. 5. Pacnpenenexve
MakcBenna no CkopocTsIM 1 aHeprusiM. 6. Teopema 0 paBHOMEPHOM pacnpeneneHnmn sHeprum no
cTeneHsM cBobobl KNacCcu4eckon cnuctembl. 7. TennoemMkocTb paspexxeHHOro 04HOaTOMHOrO rasa.
8. Knaccuyeckas Teopus TENNOEMKOCTM TBEPAOro Tena. 9. 3aTpyaHEeHNs KNaccu4eckol Teopum
TENNOEMKOCTEN TBEPAbIX TEN U ra30B.

Tema 9. KBaHTOBas cTaTUCTUKA noeanbHbIX ra3oB
NeKLuMoHHoe 3aHsitne (6 4yaca(os)):

1. Bonbluoit kaHoHMYeckuiA aHcambnb M'mMbbca n ero ceoicTea. 2. TepMoanHamMmyeckue gyHKLMK
onst 6oNbLOro KaHOHMYeckoro aHcambns Mmbbea. 3. KeaHToBble ctatnuctnkm depmu-Lnpaka n bose
? OnHwTenHa. 4. BoiBoa thyHkumn pacnpenenenns ®epmu-Lupaka. 5. Ceonctsa goyHKLMM
pacnpegeneHuns depmu-Lupaka. 6. TennoeMKoCTb 3NEKTPOHHOr0 rasa MeTannos NP HN3KUX
Temnepatypax. 7. BoiBog coyHKUMKM pacnpeneneHns ons KkBaHTtosbix cuctem bose - OnHwrenHa. 8.
CaoiictBa pyHKUMM pacnpeneneHns bose - OnHwrenHa. 9. bose - DNHWTENHOBCKAs KOHAeHcauns
N CBEPXTEKYHYECTb XMIOKOro renus.
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npaktudeckoe 3aHsitne (4 yaca(os)):

1. Bonblwoin kaHoHMYeckuii aHcambnb MmMbbca n ero ceoincTea. 2. TepMoanHamMmyeckue qoyHKLMK
ons 6onblOro KaHoHMYeckoro aHcambns Mmbbea. 3. KeaHToBble ctatnuctukm ®epmu-Lnpaka n bose
? OnHwTenHa. 4. BoiBoa cpyHkumn pacnpenenenns ®epmu-Lupaka. 5. Ceoinctsa qoyHKLMM
pacnpegneneHuns ®epmu-Lupaka. 6. TennoeMkoCcTb 3M1EKTPOHHOr0 rasa MeTannos Npu HN3KUX
Temneparypax. 7. BoiBog doyHKUMM pacnpeneneHns ans KBaHTOBbIX cuctem bose - OnHwTenHa. 8.
CsoincTtBa (pyHKUMM pacnpeneneHns bose - OnHwrtenHa. 9. bose - QNHWTENHOBCKAs KOHAeHcauns
N CBEPXTEKYHYECTb XMIOKOro renus.

Tema 10. dnykTyauum, Wymbl U TepMOAMHAMUKa HeOOpaTUMbIX NPOLLECCOB
JIeKLMOHHOe 3aHsiTue (8 4aca(os)):

1. MIany4yeHmne abcontoTHO YepHOro Tena. 3akoHbl n3nyvyeHus MNnaHka, Penes- [xnHca, 3aKoH
cMeuweHus BuHa, 3akoH CtedpaHa- bonbumaHa. 2. TennoeMkocTb TBEpAbIX TEN NPU HUSKUX
Temneparypax. 3akoH [lebas. 3. KsaHTOBas Teopust TENNOEMKOCTU ABYX aTOMHOro rasa. loHstue
XapakTepucTNYeckor TemnepaTtypbl. 4. ANeMeHTbl CTaTUCTUYECKOM TEOPUN HEOOPATUMBIX
npoueccos. Angdy3noHHoe aBuxeHne Yactuu. 5. Teopust 6poyHOBCKOro OBMXEHUS. 6.
CraTtucTtuyeckas teopus donyktyaunin. @nyktyaumm Yyncna 4actmu, B 60nblIOM KAHOHMYECKOM
aHcambne 'mbbca. 7. Ycnosme nepexoa KBaHTOBbIX CTATUCTMK B Knaccuyeckyto. Kputepuii
BbIpOXAeHMS. 8. BoipoxaeHHbin raz depmu-Oupaka npu abcontoTHoM Hyne T. 9. DNeKTPOHHbIV ra3
B MeTannax npv HyneBorn Temneparype. SHeprms u Tenn0emMKoCTb 3N1EKTPOHHOro rasa npu T He
pasHoi 0 K. 10. KuHeTtnyeckas teopus ra3o. Meton cCoKpalleHHOro onncaHns akagemmka
Borontoboea. 11. KnuHetnyeckoe ypasHeHne BonbumaHa. SnekTponpoBOOHOCTb 3apPSXXEHHOro rasa
Ha OCHOBE KMHETNYECKOro ypaBHeHns bonbumaHa. BbluncneHme BAa3koCTM pa3pexXeHHOoro rasa ¢
MOMOLLbIO KMHETUYECKOro ypaBHeHUs BonbuMaHa. BeluncneHme koaddmumeHTa TennonpoBoLHOCTH
Ha OCHOBE KMHEeTMYeCcKoro ypasHeHuns bonbumaHa.

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

1. MIany4eHmne abcontoTHO YepHOro Tena. 3akoHbl n3nydyeHus MNnaHka, Penes-[xnHca, 3aKoH
cMeuweHuns BuHa, 3akoH CtegpaHa- bonbumaHa. 2. TennoeMkocTb TBEpAbIX TEN NPU HUSKUX
Temnepartypax. 3akoH [lebas. 3. KsaHTOBasi Teopust TENNOEMKOCTU ABYX aTOMHOro rasa. lNoHsitue
XapakTepucTNYeckor Temnepartypbl. 4. ANeMeHTbl CTaTUCTUYECKOW TEOPUN HEOOPATUMBIX
npoueccos. Andgdy3noHHoe aBuxeHne Yactuu. 5. Teopust 6poyHOBCKOro OBMXEHUS. 6.
CraTtucTtuyeckas teopus dnyktyaunin. @nyktyaumm Yynucna 4actmu, B 60nblIOM KAHOHMYECKOM
aHcambne 'mb6ca. 7. Ycnosme nepexoa KBaHTOBbIX CTATUCTMK B Knaccuyeckyto. Kputepuit
BbIpOXAeHMS. 8. BoipoxaeHHbin raz depmu-Oupaka npy abcontoTHoM Hyne T. 9. DNeKTPOHHbIV ra3
B MeTannax npu HyneBorn Temneparype. SHeprus n TennoemMKoCTb 3NEKTPOHHOro rasa npu T He
pasHoi 0 K. 10. KuHeTtnyeckas teopus rasos. Meton cokpalleHHOro onncaHns akagemmka
Borontoboea. 11. KnuHetnyeckoe ypasHeHne BonbumaHa. OnekTponpoBOOHOCTb 3apPSXXEHHOro rasa
Ha OCHOBE KMHETNYECKOro ypaBHeHns bonbumaHa. BbluncneHme BAa3KOCTM pa3pexXeHHOoro rasa ¢
MOMOLLbIO KMHETUYECKOro YypaBHeHUs BonbuMaHa. BeluncneHme koaddumumeHTa TennonpoBoLHOCTH
Ha OCHOBE KMHEeTMYeCcKoro ypasHeHuns bonbumaHa.

4.3 CTpyKTypa M conepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paznen Cemectp| HeAens | camocrostenbHoit [TpynoemkocTh ;%%‘g:;‘;‘::;gzgz
AncunnnuHbl pcemecha pa6oTbl (B yacax) 260TbI
CTYAEHTOB P
rnoaroToska NucbMeHHoe
Tema 1. OcHOBHble JomallHero 3 JomauiHee
1. [NMOHATUSA N NONOXEHNs 9 1-2 [3a0aHuA 3agaHune
TEPMOANHAMUKN. noaroToBka K o
YCTHbIV on
YCTHOMY onpocy 3 c onpoc
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Buabi
N Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
Tema 2. OCHOBHbIE noaroToBka NMncbmeHHOE
3aKOHbl U ypaBHEHNS JomatiHero 3 nomaiuHee
2. [TepMoanHaMUKN. 9 3-5 [(3adaHus 3apaHve
BTopoe Havano MOArOTOBKA K .
TepMOAMHAMYIKY VCTHOMY OMpocy 3 YCTHbI onpoc
rnoaroToBka NMncbmeHHoOE
Tema 3. MeTop JoomaliHero 3 JoomauiHee
3. |[TepMoanNHaMMNYeCcKnx 9 6-8 |3adaHuA 3agaHune
noTteHunanos rnoaroTtoBska K o
YCTHbIA on
YCTHOMY Oonpocy 3 c onpoc
rnoaroToBka NMncbmeHHOE
Tema 4.
T JomaluHero 3 JoomaliHee
4. |' €PMOLMHaMnKa 9 9-11 |3apaHus 3apaHne
pasnnYHbIX PU3NYECKmx Ry ————
cuctem YCTHbIN on
YCTHOMY Onpocy 3 c onpoc
rnoaroToBka NMncbmeHHOE
Tema 5. ®a3o0Bble JoMmatiHero 3 nomaiiuHee
5. [nepexoabl u 9 12-14 |3af4aHus 3apaHve
KpUTUYECKME SBNEHNS NOOroToBKa K B
YCTHbIA on
YCTHOMY Onpocy 3 c onpoc
T 5.0 rnoaroTtoBka NMncbmeHHOE
ng:jm'ﬂ MC:SS:E'V?HH [OMaLLHEro 2 fomallHee
- - 3agaHuns 3agaHue
6. cTaTucTmnyeckomn 10 1-2 I'IOiFOTOBKa ” A
N3nKu 2 YCTHbI on
® YCTHOMY Onpocy c onpoc
Tema 7. MeTop, rnoaroToBka NMncbmeHHOE
CcTaTUCTNYECKUX JoMallHero 3 gomallHee
7. laHcambnei M'mb6bca. 10 3-4 |3adaHus 3agaHue
PacnpepeneHus NoOAroToBKa K N}
rM66ca YCTHOMY OMPOCY 3 YCTHbIN onpoc
T 8. M noaroToBska NMncbMeHHoe
CTe:T?ACT'ng'grgmHeH”e [OMaLLHEro 3 nomallHee
- 3agaHuns 3agaHue
8. PU3NKN onga n3yvyeHuns 10 5-6 I'IO’iFOTOBKa ” A
CBOWCTB ra3os YCTHbIV on
YCTHOMY onpocy 3 c onpoc
noAroToBKa [MncbMeHHoe
Tema 9. KBaHTOBas JoMallHero 2 nomatuiHee
9. [ctatuctka ngeanbHbix | 10 7-9 [3adaHus 3ajaHve
rasos noaroToBka K -
2 YCTHbIV on
YCTHOMY onpocy c onpoc
Tema 10. daykTyaumn, noarotoBska lNncbmeHHoe
WyMbl U TepMOANHaAMMKA JomallHero 1 nomatuiHee
10.|HeobpaTnMbIx 10 | 10-12 [3agaHus 3agaHve
npoueccos noaroToeka K o
1 YCTHbIV on
YCTHOMY onpocy c onpoc
NTtoro 52

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakKTUBHbIe OOpPMbI 06yqe|-|v|9|
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

Mo omncumnnuHe 'CtatucTnyeckas ouanka n TepMoanHaMmnKa' YNTaeTcs Kypc nekuui,
afanTUpPOoBaHHbIA K Neaarormyecknm cneumnanbHoctsam. Matepuan HocuT obweobpasoBaTenbHbIi U
03HaKOMUTENbHbIN xapakTep. B kauecTBe NPOMeXyTOYHOM 1 TeKyLwen aTTecTaunn B Te4eHne
cemMecTpa NpoBOASATCA KOHTPOSbHbIE PaboThl MO CTATUCTUHECKOW COU3NKE N TEPMOANHAMIKE;
BbIMONHSAETCS NOArOTOBKA peddepaTtoB 1 3almuta Aok1anoB, cornacHo paspaboTaHHo paboyeit
nporpamMe. Ha npakTnyeckmx 3aHATUSIX MPOBOANTCS ONPOC NEKLMOHHOrO MaTepuana u
npeacTaBneHne OOMNONMHUTENbHOMO MaTepuana, NpPoBOASTCA No3HaBaTeNbHble 6ecenbl, Hay4HbIe
LMCKYCCUM U AUCMYTbl MO Hanbonee MHTEPECHbLIM U CTIOXHbIM BOMPOCaM CTaTUCTUYECKON COMN3NKN 1
TEPMOANHAMMKMN.

[MpumMepHble TeMbl Ans pedoeparos
TepmoounHamuka

1. CBegeHns 13 matematukm (audpgoepeHumnan yHKUUR ABYX NEPEMEHHbIX B TEPMOAMHAMYKE,
sakobnaH npeobpasoBaHus).

2. YpaBHeHue cocTosHuS. MoeanbHblin ra3 v ra3 BaH-gep-Baanbca. TepmoanHammnyeckmne
KO3godomLUMEHTbl ypaBHEHNS COCTOSAHUSA. OCHOBHOE TepMOANHaMU4eckoe TOXO4eCTBo. Tenno un
paboTa, nx aKBMBANEHTHOCTb. M306apnyeckoe pacwmnpeHne naeanbHoro rasa. TennoémkocTb,
cooTHoweHne Maiepa. [NoHsATUe BHYTPEHHeR 3Heprumn cucTembl. [epeBoe Havano TepMoanHaAMUKN.
TepmoanHamuka naeanbHOro rasa: Heobpatumoe agnabatmyeckoe paclupeHne, Kanopnyeckoe
ypaBHEHNE COCTOSAHMSA, 0BpaTMMbie N30TEPMMYECKOE U aanabaTnyeckoe pacWnpeHns rasos,
NoNINTPONNYECKUIA NPOLIECC.

3. LUmknnyeckme npoueccol. KIML tennosbix MawwnH. Lnkn KapHo. MNMpuHumn KapHo. Teopema o
NPVBELEHHBIX TennoTax. SHTponus. Y 4ob6CTBO NCNONb30BaHNS aHTponun. Bropoe Havano
TepMOAMHaMMKN A5 06paTUMbIX MPOLIECCOB. ODKBMBANEHTHOCTb Pa3NNYHbIX (DOPMYTMPOBOK BTOPOro
Havana TepmoanHamnkn. Bropoe Ha4ano TepMoanHamMmnkKn Ons HepaBHOBECHbLIX npoueccos. Meton
unknoB. TepMoaMHaAMNYECKOE YPaBHEHME COCTOSIHNS.

4. TepMmoanHammKa nNpon3BofbHbIX cucteM. MeTon TepMOANHAMUYECKUX KO3XPPULINEHTOB.
TepmoanHammyeckme PyHKLUMM U NOTEHUMANbI: BHYTPEHHSS 3HEPrnst u aanabatmyeckuii
noTeHuman; aHTanbnuns; cBoboaHas 3HepPrust 1 N30TepPMMYECKniA NoTeHUMan, ypaBHeEHNE
Mmb6ca-IenbMronbua; TepMoanHaMmnyecknii noteHumnan Mmbbca. EctecTBeHHble NepeMeHHble,
COOTHOLIEHNS B3aUMHOCTM.

5. TpeTtbe Havano TepmoanHaMnkun (NpuHUMn HepHeta) n ero cneactens. HeBO3MOXHOCTb
LOCTMXEHUS abCOoNOTHOrO Hynst Temneparyp.

6. Pacwupenue rasos. lNpoueccol ["en-JTioccaka n Ixoynsa-TomcoHa. 30aHTanbnuyeckoe
pacwunpeHue rasa BaH-gep-Baanbca. Kpreas nnsepcun. Temnepatypa MHBepCUn n Temneparypa
Bowns.

7. TepMoouHaMmnka pasnmyHbiX CUCTEM (NMOBEPXHOCTHOE HaTSXXEeHNe, paBHOBECHOE U3Ny4eHue,
ON3NEKTPUKM 1 MArHETUKM).

8. CncTeMbl ¢ NepeMeHHbIM YUCNOM YacTul,. PocT aHTponun B npoueccax CMeLeHs rasos.
Mapagnokc Mbbca. Xumuyecknii noteHuman. Ycnosne paBHoBecust gpas. dasoBblie nepexonbl
nepsoro poga. lNpasuno Makceenna. duarpammbl COCTOSAHUS. KpuBas coCyllecTBOBaHUS.
YpasHeHune KnanerpoHa-Knayasunyca. [laBneHne Hacblwatowmx napos. Pacyét TepMoamHaMmnyeckmnx
KoathpuLMEHTOB Npu paBHoOBeCUN chald. TepMoanHaAMMYECKOE MOHATNE O (Pa30oBbIX Nepexonax
BTOPOro poja.

Crartuctnyeckas comsuka

1. CtaTucTUYeCcKnii NoOAXoL4 K ONUCaHMIO CNOXHBIX cucTteM. CTatuctTmyeckne aHcamobnu.
CrartucTmnyecknin Bec MakKpOCKOMNnn4eckoro CoCToAHNA CUCTEMDI.

2. MukpokaHoH14Yeckoe pacnpeneneHve. SHTponus. YCnoene TennoBoro paBHoBECKS.
3. KaHoHuyeckoe pacnpeneneHne M'mbbca.
4. Ctatuctuyeckas cymma v ceoboiHasi aHeprus.

5. PacnpeneneHme BonbuMaHa. TennoemMkocTb naeanbHOro 0AHOATOMHOMO ra3a. TennoeMKoCTb
OBYyXaTOMHOIo rasa.

6. XvMmnyeckuin noteHuman. bonbwoe KaHOHMYECKOE pacnpeneneHme.
7. OKBMBANEHTHOCTb aHcaMbnei B TepMOANHAMUYECKOM Npenerne.
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8. XvMunyeckoe paBHoBecue. 3aKOH AeicTByowmx macc. Tennota peakumn. CteneHb MOHM3aLMK
nnasmbl.

9. NoeanbHbliin CDepMM-ras. Cratuctmka 9NIEKTPOHOB B MeTasinax. TennoemkocTb SNIEKTPOHHOr O rasa
B MeTasne.

10. CtaTncTnka anekTPoHOB 1 AbIPOK B NONYNPOBOOHNKAX.

11. UpeanbHbih Bose-ras. KoHoeHcauns bose-OnHwTenHa.

12. PacnpegeneHue lNnaHka.

13. TennoemkocTb TBEPALIX TeN B Moaenu Lebas.

14. TennoBoe pacwupeHne TBepablx Ten.

15. MonekynspHoe nputaxeHue Metannos npu Hynesown Temnepartype (Cunbl Kasnmupa).

16. PaBHOBeCcHas ropsiyas nnasma Kak HengeanbHbi rad. [Juanektpuyeckas npoHNLAEMOCTb
nnasmbl B CTaTUYECKOM Cryyae.

17. HempeanbHbi ra3. Bropow BupunanbHbin KoagpgomumeHT. ['a3 BaH-gep-Baanbca.
18. Ycnosus paBHoBecus goas. [NpnmMepsl guarpamMm coCTosiHUS. TpoiHas Toyka.
19. Teopus peppomarHeTnama Belicca.

20. Mogenb NauHra. MNpubnmnxeHne MonekynspHoOro nosns.

21. Teopus JlaHoay dpa3oBbix Nepexonos BTOPOro poaa.

22. Kputnyeckne nHoekcbl, NOHATUE O doNyKTaLMOHHOW TEopUn.

23. KBasucrarnyeckune pnyktyaumm.

24. dnykTyaummn napametpa nopsgka. [paHuubl NPUMEHNMOCTU TeopUM 0a30BbIX MepPexonoB
NaHpay.

25. PeneeBckoe paccesiHue ceeta. [ybnet MaHaoenbwTama - BpunnioeHa.

26. bpoyHoBckoe aBuxeHue. YpaBHeHue JlaHxeseHa. KoppensumoHHble (PyHKLMKM CKOPOCTEN,
Clny4anHbIX cun.

27. Koppenaumsa donyktyauunn Bo BpemeHun. Casb conykTyaunii u guccmnaumm.

28. CnekTpanbHoe pasnoxeHune nyktyaunin. Koppenauus KOMNoOHeHT dypbe donyKTyauuni.

29. YpaBHeHue gmudyamnm.

30. KuHeTnyeckoe ypaBHeHVe Ons ra3os.

31. H - Teopema bonbumaHa.

32. lMnasmeHHble konebaHus, 3atyxaHue Jlanpay. uanekTpuyeckas NpoHNLAEMOCTb NAa3Mmbl.
33. NIHTerpan CTONKHOBEHWI A1 pacCesHns 3NEeKTPOHOB Ha NpuUMecsX. Y4eT cTaTUCTMKM YacTul,.

34. MpunbnuxeHne BpeMeHn penakcaumm B KNHETUYECKOM YpaBHEHUN. DNeKTPONPOBOLHOCTb
3NEeKTPOHHOrO rasa.

35. TennonpoBOAHOCTb 3/IEKTPOHHOrO rasa B Metannie. TepMmoanekTpuyeckne apdekThbi.
35. KBaHTOBOE KMHETUYECKOE YpaBHEHNE.
36. MoHsATNE 06 YCTONHMBBIX COCTOSHUSX, Banekux 0T TEPMOANHAMNYECKOTO PABHOBECUSI.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUS U NONOXEHUSI TEPMOAUHAMUKM.
MNMucbMeHHoOe oomallHee 3anaHue , NpPYMepHbIe BOMPOCHI:
PelweHne 3anay no Temam nyHKTa U NOAroTOBKa K YCTHOMY OMpocy.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:
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1. MpeomeT n MeToabl TepMoanHaMukm. 2. OCHOBHbIE MOHATMSA TepMoauHaMmku. 3. MicxogHble
NONOXEHMSA TEPMOAUHAMUKM. 4. PaBHOBECHbIE N HEPaBHOBECHbIE MpPOLEeCChI. 5.
TepmoavHaMmyeckme napameTpbl: BHYTPEHHSIS aHeprusi, pabota un tennota (U, A, Q). 6.
TepMuyeckre n kanopmyeckne ypaBHeHMs COCTOSHNS. 7. MepBblil 3akKoH TepMoanHaMuku. 8. Cea3b
Tennoemkocten Cp n Cv. 9. OcHoBHble TepMOAMHaMmnyeckue npoueccol. 10. YpaBHeHue
NONNTPONMYECKOro npoLecca.

Tema 2. OCHOBHbIE 3aKOHbI U YpaBHeHUs TepMoauHaMukn. Bropoe Hauano TepmoavHaMUKu
[MncbMeHHoe nomMallHee 3afaHue , NPUMEPHbIE BOMPOCHI:

PeweHne 3agay no temam nyHKTa U NOAroToBKa K YCTHOMY OMpocCy.

YCTHbIA ONpocC , NpUMEepPHbIE BOMPOCHI:

1. MicxooHas coopmynnpoBka BTOPOro 3akoHa TepMoanHammku. 2. ObpaTtrMble 1 HeobpaTumble
npouecchl. 3. BTopoe Havano tepMoamMHaMuki ons obpatmmelx npoueccoB. OCHOBHOE ypaBHEHME
TepMoauHamMnku. 4. BoluncneHune sHTponuu naeanbHoro rasa. 5. Bropoe Havano tepMoanHamMmnkm
NS HeobpaTMMbIX NPOLLECCOB. 6. 3aKOH COXPaHEHUs! 1 Bo3pacTaHus aHTponun. 7. CBS3b Mexay
TEPMNYECKNM 1 KanopuyeCckmM ypaBHEHMAMN COCTOSHMS. 8. Knaccudukaums TennoBbIX MaLUnH:
Tennosble ABUraTenu, TeNOBble HACOCHI U X0NnoaunbHbie MawuHbl. 9. Linkn n ose Teopembl KapHo.
10. CBSA3b SHTPONUN C BEPOATHOCTbIO COCTOSHUS, chopmyna BonbumaHa. Ctatuctuyeckoe
TONKOBaHMEe BTOPOro 3aKkoHa TepMoaMHaMUKN.

Tema 3. MeTon, TepMOAUHAMNYECKUX MOTEHLMANOB

[MncbMeHHoe fomalwHee 3adaHne , NpYMepHbIe BOMPOCHI:

PeweHne 3anay no temam nyHKTa 1 NOAroToBKa K yCTHOMY OMnpocy.

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

1. MeTon TepMOAUHaAMNYECKNX NOTEHUMANO0B. BHYTPEHHAS aHeprns Kkak TepMoanHaMmyeckui
noteHuman. 2. CeobonHas aHeprmsa Kak TepMoanHamMmnyecknii noteHuman. 3. TepMoanHaMnUYecKuin
noteHuman 'mbbca. 4. SHTanbnus H ? kak TepMoanHammnyeckuin noteHuman. 5. Cea3b mexay
TepMoanHamMmn4yecknmmn noteHumanamu. YpasHenus [r'enbmronbua - M'mbbca.

Tema 4. TepmoauHaMuKa pasnnyHbIX PU3NYECKUX CUCTEM
MNucbMeHHOe oomallHee 3anaHne , NPYMepHbIe BOMPOCHI:
PelweHne 3anay no Temam nyHKTa U NOAroToBKa K YCTHOMY OMpocy.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

1. Obpatmmblii n HeobpaTuMblin adpdpekT Ixoyns-ToMmcoHa. 2. TepMoanHaMmka paBHOBECHOIO
9N1eKTPOMarHUTHOro nany4eHus. 3. TepmoanHamuka nnasmol. 4. TepMoamnHammka CUCTEM C
NepeMEeHHbIM YMCIOM 4acTuL,.

Tema 5. da3oBble Nepexoabl U KpUTUYECKME ABNEeHUs
[MncbMeHHOEe oomaluHee 3afaHue , MpUMepPHbIe BOMPOCH!:
PeweHve 3anay4 no Temam nyHKTa v NOAroToBKa K yCTHOMY OMNpocCy.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

1. FOMOreHHble 1 reTeporeHHble cucTembl. Pasa n KOMMNOHEHT. 2. O6wwue ycnosus
TEPMOAMHAMMYECKOro paBHOBECUS N YCTONYMBOCTU. 3. KOHKpETHbIe YCNoBMS TEPMOANHAMNYECKOrO
paBHOBeCUKS AN OByX(pas3HOM CUCTEMbI OOHOrO BelwecTsa. 4. YCnosus TepmMoanHaMmnyeckoro
paBHOBECWS B reTeporeHHor cucteme. 5. Npasuno pas Mmbbca. TporHas Touka. Kpmsas
paBHoBecusa pas. 6. OCHOBHbIE NpeacTaBneHns Teopun asoBbix Nepexonos. 7. dasosble
nepexofdbl | ? ro pona. YpasHeHue KnanenpoHa - Knayauyca. 8. dasosble nepexobl |l ro poga.
YpasHeHns OpeHdecTta. 9. da3oBblii Nepexos B CBepxnpososiee coctosHue. dopmyna PyTrepca.
10. Tennosas Teopema HepHcta. Tpetuin 3akoH TepMmoamHamukin. 11. HYeTtbipe cnegctems na
TennoBoi TeopeMbl HepHcTa.

Tema 6. OCHOBHbIE MOHATUSI U MPUHLUIMbI CTaTUCTUYECKON OU3UKN
[MncbMeHHoe fomalHee 3adaHne , NpPYMepHbIe BOMPOChI:

PeweHne 3ana4 no Temam nyHKTa M NOAroToBKa K YCTHOMY OMpocy.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

1. MNpenMeT n MeTon cTatucTnieckon domamkun. Ctatmctuieckas omamka kak oCHoBa Teopumn
MUKPOCKOMNMYeCckmx npoLeccos. 2. Knaccuyeckas ctatuctnyeckas gousnka. Mmkpockonuyeckas
Mogernb BewecTtBa. Mukpockonunyeckoe coctosiHne. 3. @a3oBoe NPOCTPaAHCTBO, pa3oBasi TOYKa,
pazoBast TpaekTopus. 4. Makpockonmyeckune napameTpbl Kak oyHKLMN MUKPOCKOMNYECKIMX
NepPeMEHHbIX.

Tema 7. MeTopn, ctatuctuyeckmx aHcambnen N'mb66ca. PacnpepeneHus MNb6ca
[MncbMeHHoe nomalwHee 3adaHve , MpYMepHbIe BOMpPOChI:

PeweHne 3anay no temam nyHKTa U NOAroToBKa K YCTHOMY OMpocCy.

YCTHbIA ONpoC , NPYMEPHbIE BOMPOCHI:

1. MeTton ctatnctmyeckux aHcambnei M'mbbca. CpenHune B cTatucTMyeckon gouaunke. BepostHocTw.
2. Teopema JlnyBnnns B cTatucTnyeckoin omaunke. 3. MNoHATUE SHTPONUM B CTATUCTUYECKON (OM3MKE.
4. OCHOBHblE NOHATMSA KBAHTOBOW CTATUCTUKKW. 5. BblBOA KBAHTOBbLIX MHOXMUTENER B (DOPMYyne Ans
aHTponuun. 6. MukpokaHoHn4Yecknii aHcambnb MnMbbca un ero ceoiictea. 7. KaHOHNYeckuin aHcambnb
'mbbca n ero ceoncTea. 8. PyHKUMSA pacnpeneneHns B KBAHTOBOM KaHOHMYECKOM aHcambne Mmbbca.
9. TepMoauHamMmyeckue qoyHKLMN ANns KaHOHNYeckoro aHcambns M'mbbca.

Tema 8. NpuMeHeHMe cTaTUCTUYECKON (PU3UKN ONA N3YYEHUSA CBOUCTB ra3oB
[MncbMeHHoe fomalHee 3adaHne , NpPYMepHbIe BOMPOChHI:

PeweHne 3anay no temam nyHKTa 1 NOAroToBKa K yCTHOMY OMnpocy.

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

1. Ctatmuctuyeckuin nHTerpan naeanbHoro rada. 2. CeobonHas aHeprus 1 sHTPoNus naeanbHOro
rasa B KaHOHMYeCKOM aHcambne 'mbbca. 3. YueT B3aMOOeNCTBMS MONIEKYN B peanbHOM rase. 4.
PacnpeneneHne Makceenna-bonbumaHa no umnynbcam n koopanHatam. 5. PacnpeneneHue
MakcBeenna no cCKOpoCTsIM 1 aHepruaMm. 6. Teopema 0 paBHOMEPHOM pacrpeneneHnm sHeprum rno
cTeneHsM cBoboObl KNAcCNYeCKom CUCTEMBI. 7. TENNOEMKOCTb pa3peXeHHOro 0AHOaTOMHOrO rasa.
8. Knaccuyeckasa Teopusa Tenn0emMKoCcTy TBEPAOro tena. 9. 3atpyAHEHUS KNacCu4eckonm Teopum
TENNoemMKoCTen TBepAblX TEN M ra3os.

Tema 9. KBaHTOBasi cTaTUCTUKA uAaeanbHbIX ra3oB

MNucbMeHHOe oomallHee 3anaHne , NPYMepHbIe BOMPOCHI:
PelweHne 3anay no Temam nyHKTa U NOAroToBKa K YCTHOMY OMpocy.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

1. Bonblwoit kaHoHMYeckuii aHcambnb M'mMbbca u ero cBoicTea. 2. TepMoanHamMmyeckue oyHKLMN ans
60nbWworo kaHoHM4Yeckoro aHcambns M'mb6ca. 3. KBaHToBble ctatucTukn ®epmn-Lupaka n bose ?
OrHwWTenHa. 4. BoiBog doyHKuumM pacnpeneneHna ®epmu-Lupaka. 5. Ceonctea yHKUNN
pacnpeneneHus ®epmu-Lupaka. 6. TennoemMKocTb 3NEKTPOHHOrO rada MeTansioB Npu HU3KNX
Temnepatypax. 7. BoiBog coyHKUMM pacnpeneneHns ons KkBaHtosbix cuctem bose - OnHwrenHa. 8.
CaoictBa (pyHKkUMM pacnpeneneHns bose - OnHwrernHa. 9. bose - DMHWTENHOBCKAs KOHAeHcauns n
CBEpPXTEKy4eCTb XMOKOro renuns.

Tema 10. dnykTyaumm, WymMbl U TepMOAMHAMUKaA HEO6PaTUMbIX NPOLLECCOB
[MucbMeHHOEe oomalluHee 3afaHue , MpUMepPHbIe BOMPOCHI:

PeweHve 3apay4 no Temam nyHKTa v NOAroToBKa K YCTHOMY OMNpoCy.

YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

1. i3ny4eHne abcontoTHO YepHoro Tena. 3akoHbl n3nydeHuns MNnaxka, Penes-xunHca, 3aKOH
cMeueHus BuHa, 3akoH CtedpaHa- bonbumaHa. 2. TennoeMkocTb TBepAbIX TEN NPU HUSKUX
Temnepartypax. 3akoH [ebas. 3. KsaHToBas Teopusi TEMNOEMKOCTU ABYX aTOMHOro rasa. lNMoHsitue
XapakTepucTn4yeckoin Temnepatypbl. 4. AneMeHTbl CTaTUCTUHECKO TEeoprn HeobpaTUMbIX
npoueccoB. Anddy3noHHoe ABMXeHMe YacTul. 5. Teopus 6pOyHOBCKOro OBUXEHUS. 6.
Cratuctnyeckas Teopus conyktyaumin. @nyktyauum ymcna yactmy B 60MblWOM KaHOHNYECKOM
aHcambne N'mbbca. 7. Ycnosue nepexoa KBaHTOBbIX CTATUCTUK B kKnaccuyeckyto. Kputepwii
BblpOXaeHus. 8. BoipoxaeHHbli rad depmu-Lupaka npu abcontoTHOM Hyne T. 9. OneKTPOoHHbIN ras
B MeTannax npu Hynesomn Temneparype. SHeprus n TeNN0EMKOCTb SNEKTPOHHOMOo rada npu T He
pasHoi 0 K. 10. KuHeTtnyeckas teopus ra3os. Meton cokpalleHHOro onnucaHns akagemmka
Borontobosa. 11. KuHetnyeckoe ypasHeHve bonbumaHa. 9nekTponpoBoAHOCTb 3apSXKEHHOro rasa
Ha OCHOBE KMHEeTMYeCcKOoro ypaBHeHns bonbumaHa. BblumcneHme BA3KOCTM paspexeHHoro rasa ¢
MOMOLLbBIO KMHETMYECKOro ypaBHeHns bonbumara. BeluncneHve kosgodomumeHTa TennonpoBogHOCTH
Ha OCHOBE KMHEeTMYeCcKoro ypasHeHuns bonbumaHa.

Utorosas cpopmMa KOHTpons
3a4eT 1 3K3aMeH
UtoroBas cpopma KOHTpons
3a4eT 1 3K3aMeH

[MpnMepHbIe BONPOCHI K :
TepmoaonHammka

. [peameT 1 MeToObl TEPMOANHAMUKMN.

. OCHOBHbIE NOHATUSA TEPMOANHAMUKM.

. icxooHble nonoxeHns TepMoanHaMmKu.

. PaBHOBECHbIE 1 HEpaBHOBECHbIE NPOLECCHI.

. TepMoanHamMmyeckmne napameTpbl: BHYTPEHHSS aHeprus, pabota u Tennota (U, A, Q).
. TepMuyeckne n kanopmyeckue ypaBHeHMs1 COCTOSHUSI.

. [epBblin 3aKOH TEPMOANHAMUKN.

. CBasb TennoemkocTten Cp n Cv.

9. OCHOBHblE TEPMOONHAMUYECKME NPOLIECCHI.

10. YpaBHeHMEe NonnTPONMYeckoro npotecca.

11. VicxooHas goopMynmpoBka BTOPOro 3akoHa TEPMOANHAMUKN.
12. Obpatumble 1 HeobpaTMble NPOLECCHI.

13. BTopoe Ha4ano TepmoavHaMuky onsi obpatumbix npoueccos. OCHOBHOE ypaBHEHUE
TEPMOANHAMMKMN.

14. BbluncneHue sHTpONuM naeanbHoOro rasa.

15. BTOpoe Hayano TepMoanHaMuky ans HeobpaTmMmbix NPOLECCOB.

16. 3aKOH COoXpaHeHUs 1 Bo3pacTaHUs SHTPONUU.

17. CBA3b MeXAYy TEPMUYECKUM N KaNnOPUYECKM YPaBHEHNSMU COCTOSIHUS.

18. KﬂaCCVIQ)I/IKaLI,I/IFI TennoBbIX MAlUMH: TernnoBble OBUratenn, TernioBblie HACOCbl N XONoOW/IbHbIe
MalLUWHbI.

19. Unkn n nee Teopembl KapHo.

20. CBsi3b 9HTPOMNUN C BEPOSITHOCTLIO COCTOSIHUS, popmyna BonbumaHa. CtaTuctudeckoe
TONIKOBaHNE BTOPOro 3aKoHa TEPMOAMHAMUKM.

21. MeTtopg TepMoanHaMnyeCkmnx notTeHumasnos. BHyTpeHHFIFI SHeprmnsa Kak TepMO,D,I/IHaMI/I‘-IeCKI/IIZ
noTeHuunarn.

22. CBoboHas aHeprus Kak TepMoaNHaAMMUYECKUIA NoTeHLman.

23. TepmognHamuyecknii noteHuman M'mbobca.

24. SHTanbnnga H - kak TepMo4MHAMUYECKUIA NoTeHunan.

25. CBs3b Mexay TepMoaMHaMNYeckmmm noteHumnanamm. YpasHeHus Fenbmronsua - Mmbbcea.

0O NO Ok~ WN =
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

26. ObpaTtuMbIii 1 HeobpaTMbI addpekT [xoyns-ToMcoHa.

27. TepmoanHammnka paBHOBECHOMO 3M1EKTPOMArHUTHOMO N3Ny4YeHns.

28. TepMoanHamunka rnnasmbi.

29. TepmoanHaMmmka CUCTEM C NEPEMEHHbIM YNCNOM YacCTuLL.

30. [[OMOreHHble N reTeporeHHble cucTembl. Paza U KOMMOHEHT.

31. Obwwue ycnosms TEPMOLMHAMNYECKOTO PABHOBECUS M YCTONYMBOCTM.

32. KoHKpeTHble yCnoBms TEPMOAMHAMUYECKOrO paBHOBECUS N5 AByX(pa3HOWM CUCTEMbI OHOIr0
BellecTsa.

33. Ycnosumsa TepMoanHaAMMYECKOro paBHOBECUS B reTEPOreHHOM cucTeme.
34. MNpaswuno ¢as 'vbbca. TporiHas Touka. Kpneas paBHoBecus oas.

35. OcHOBHbIe npeacTaBneHns Teopun pasoBblX NEPExXoLoB.

36. ®asosble nepexonbl | - ro poga. YpaesHeHne Knanenpora - Knaysuyca.
37. ®asosble nepexonb! Il ro pona. YpasHeHus dpeHdoecTa.

38. ®a30BbIf Nepexos B CBepxnpoBoasiuee coctosHme. dopmyna Pytrepca.
39. Tennosas Teopema HepHcTa. TpeTuii 3aKOH TEPMOANHAMUKN.

40. YeTblpe cnencTtsmsa U3 Tennoson Teopembl HepHcTa.

CraTtncTtunyeckas gusunka

1. MpenmeT n meton cratuctTmyeckon pmnanku. CtaTtncTnyeckas uamnka kak ocHoBa Teopum
MMKPOCKOMMYECKUX NPOLLECCOB.

2. Knaccuyeckas ctatuctudeckas pusmka. Mukpockonuyeckas Mogesnb BeuecTsa.
Mwukpockonuyeckoe COCTOSHUE.

3. ®a30B0e NPOCTPAHCTBO, (ha3oBas To4ka, hazosBas TpaekTopus.

4. Makpockonuyeckme napameTpbl Kak OYHKLNN MUKPOCKOMNYECKNX NEPEMEHHDIX.

5. MeTon ctatncTnyeckmnx aHcambnei Mbbca. CpeagHue B cTtaTUCTUYECKOW donaunke. BeposiTHoCTw.
6. Teopema JlnyBunng B ctatucTU4eCKom omsunke.

7. lMoHATME SHTPOMUK B CTATUCTMYECKON COU3UKE.

8. OCHOBHble MOHATUNSI KBAHTOBOW CTATUCTUKN.

9. BblBOL KBAHTOBbIX MHOXUTENEN B (hopMyne AN SHTPONUN.

10. MukpokaHoHu4Yeckuin aHcambnb M'mbbca n ero cBowicTBa.

11. KaHoHuyeckunin aHcambnb 'mb6ca n ero cBoiicTBa.

12. dyHKUMA pacnpeneneHns B KBaHTOBOM KaHOHMYEeCKOM aHcambne Mmbbca.

13. TepMmoanHammnyeckmne oyHKLMM Onsi KAHOHWYeckoro aHcambns 'mbbca.

14. CTatnCTUYECKNN MHTErpan naeanbHoOro rasa.

15. CBobooHas aHeprnst n aHTPONUS naeanbHOro rasa B KAHOHMYECKOM aHcambne 'mbbca.
16. Y4yeT B3anMOOeNCTBMS MOSIEKYN B peanbHOM rase.

17. PacnpeneneHne Makceenna-bonbumaHa no umnynbcam n koopavHaram.

18. PacnpepneneHne Makcsenna no CKOPOCTSM N 3HEPrusM.

19. Teopema 0 paBHOMEPHOM pacnpeneneHn SHepPrumn No cTeneHsiM cBoboabl KNaccu4eckon
CUCTEMBI.

20. TennoeMKoCTb paspexXeHHOro 04HO0aTOMHOro rasa.

21. Knaccuyeckas Teopust TeN0EMKOCTY TBEPOOro Tena.

22. 3aTpyOHEeHNs Knaccu4eckom Teopun TenoeMKoCcTen TBepablX Ten 1 ra3os.

23. bonbLwoi kaHOHWYeckunii aHcambnb 'mbbca 1 ero ceolicTBa.

24. TepmognHaMuyeckmne pyHkuMm ans 60nbWOro KaHOHMYECKoro aHcambns Mmbbcea.
25. KeaHToBble cTaTncTUKn depmu-upaka n bose - SnHwWTENHa.

26. BoiBoa cpyHkuMK pacnpeneneHns ®epmu-Lupaka.

27. CeoricTBa (hyHkumm pacnpeneneHuns depmu-upaka.

28. TennoeMKoCTb 3NEeKTPOHHOro ra3a MeTanfioB NPy HU3KKUX Temneparypax.
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

29. BbiBo4 chyHKUMM pacnpeneneHns ans KBaHTOBbIX cuctem Bose - SnHwTenHa.
30. CeoricTBa thyHKUMM pacnpeneneHns bose - SnHwTenHa.
31. bose - DiHWTEeNHOBCKAas KOHAEHCALMS Y CBEPXTEKYHYECTb XMAKOro rems.

32. N3ny4yeHune abcontoTHO YepHOro Tena. 3akoHbl nanydyeHus MNnaHka, Penes-IxuHca, 3akoH
cMeuweHus BuHa, 3akoH CtedpaHa- bonbumaHa.

33. TennoemkocTb TBEpPAbIX TEN NPWU HU3KKX TeMnepaTtypax. 3akoH [ebasi.

34. KBaHTOBas TeOpMs TENNOEMKOCTM ABYX aTOMHOro rasa. [loHaTMe XxapakTeprucTM4eckoi
Temneparypbl.

7.1. OcHOBHas nuTteparypa:

1. KannaHn W.I"., MexmonekynspHble B3anMoaencrems. dunamyeckas nHTepnpetaumns, KOMnbioTepHbIe
pacyeTbl U MOLENbHbIE NOTEHUMaNbl [ONeKTPOHHbIA pecypc] : yuebHoe nocobue / Kannan W.I".; non
pen. H. ®. CtenaHoBa; nep.c anrn. [. C. beapykosa, V. . PA6uHKuHa. - 9nekTpoH. aaH. - Mocksa:
N3patenbctBo 'Nlabopatopus 3HaHuin', 2017. - 397 c. - Pexum poctyna:
https://e.lanbook.com/book/94111.

7.2. JlononHuTenbHasa nuteparypa:

Npomnos, N.E. dusmka makpocucteM. OCHOBHbIE 3aKOHbl [DNEKTPOHHbIN pecypc]: y4ebHoe nocobue /
W.E. Npopos.. - OnekTpoH. faH. - Mockea: Mapatenbcteo 'Nlabopatopus 3HaHuin', 2015. - 210 c. -
Pexwum poctyna: https://e.lanbook.com/book/84090

7.3. UHTepHeT-pecypcChbl:

EnvHas konnekums umgpoBbix 06pasoBatenbHbix pecypcos - http://school-collection.edu.ru/
EnvHoe okHo gocTyna k obpasoBaTtenbHbIM pecypcaM - http://window.edu.ru/
EcTecTBeHHO-Hay4HbI 0bpasoBaTtenbHbI nopTtan - http://www.en.edu.ru/catalogue/854 ?page=1

KoHcnekT nekumin no ctatncTu4eckon onsuke -
http://books.ifmo.ru/book/613/kurs_statisticheskoy_fiziki._konspeki_lekciy.htm

Kypc Bnoeonekuuini no TepMoanHaMUKe -
http://lectoriy.mipt.ru/course/Physics-Thermodynamics-VAO-Lects/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHre aucumnavHel "Ctatuctudeckas omsmka n TepmoamHamMuka” npennonaraet
NCMNONb30BaHNe CNeayloWwero MatepuanbHO-TEXHUYECKOro obecneyeHns:
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA
NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

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.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Ins obecneyeHns y4ebHOro npoLecca Ha NEKUMOHHBIX U MPAKTUYECKUX 3aHATUAX MO KypCy
"CraTnctuyeckas msvka n TepMoanHaMmKa" MMEKTCS TEKCTbl MPaKTUYECKMX U AOMalHUX paboT,
y4yebHoe nocobue ¢ KpaTkuM cogepXaHMeM NEKLUMOHHOrO MaTepuana aAMCLMNINHDBI, a TakXe
LOMONHUTENbHBIE 3NEKTPOHHbIE Y4eOHO-METOANYECKMNE NOCOOUS C N3NOXEHNEM NEKLMOHHOMO Kypca.
s npoBeneHNs NEKUNOHHBIX 3aHATUIA UMEETCS TEXHNYECKOE CPELCTBO 0ByYeHNS B COCTaBE OHOMO
HOyTOYyKa 1 MynbTUMEAMNAHOro NPOEKTOPA AN AEMOHCTPALMUN (OU3NYECKMX NPOLECCOB U SABNEHWIA, K
KOTOPbIM NPUBOAMT TEPMOAUHAMMKA U cTaTUCTUYeckas dpusuka. Vimeetcs komnnekt CD-amckos ¢
NEKUNOHHBIMU W HarnsgHO-0EMOHCTPAUNOHHBIMU Matepranamu.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npodounio nogarotosky duamka n NHpopmartmka .
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Mporpamma aucumnnuHbl "CtaTncTnyeckas dusmka n repmoanHammka”; 44.03.05 MNeparornyeckoe obpasosaHve (C ABYMS NPOOUNSAMA

NoAroTOBKW); 3aBeaytowWwmin kagoeapon, a.H. (goueHTt) MokwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.
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ABTOpP(bI):

MokwwuH A.B.
XycHyTtauHos P.M.
PeueH3eHT(bl):
MokwwnH A.B.
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PerucrtpaunoHHbiii Homep 6159318
Crpanunua 20 n3 20.
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