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1. HEJIM OCBOEHUSI AUCUUNJIMHBI

Lleﬂb OCBOCHHS JUCHHUITJIUHBI ((TCOpI/Iﬂ BepOHTHOCTCﬁ W MaTeMaTH4ecKas CTaTUCTHKa» — Hay4HoOe
HHpEeACTaBJICHHUE O CHy‘IaﬁHbIX COOBITUSX H BCIIMYHHAX, a TakKXe€ O METOoJaX HX MCCIeNOBAHUS,

3HAKOMCTBO C OCHOBHBIMH MOJIEJIIMH U METOJJaMHU MOJEITUPOBAHUS CTOXACTUUECKHUX CUCTEM.

3anauu;

® YCBOMTBH METOJb! KOJIMYECTBEHHOMN OLIEHKHU CquaﬁHbIX COOBITHH U BCJIMYHH,
¢ OBJAACTb METOAAMHU CTATUCTUYECKOIO aHajln3a,
® HAy4YMTbCS COAEPIKATEJIbHO MHTEPIIPETHPOBATH (bOpMaHbele PE3YyJIbTATHI.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OIIOII BO

Hucunnnuna «Teopust BeposiTHOCTEH M MaTeMaTHYECKas CTATHCTHKAY» OTHOCHTCS K 6a30BOH 4acTh
OI1OIT noaroroBku 6akanaBpos no HanpasieHuo 38.03.01 « DkoHOMHKay.
IlpepeKBU3NTEI IMCUUIIIMHBL: IHHEHHAs anrebpa, MaTeMaTHUeCKUil aHaIK3.

3, [INIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSI IO JUCLUTTJINHE

[Inanupyemple  pe3ynbTaTbl OOydeHHs 110 AUCLUIUIMHE, COOTHECEHHBIE C MJIAHUPYEMBIMHU
pesysibratamu ocBoeHus OITOIT
. [Tnanupyemsble pe3yabTaTbl 00yUeHHs 110
p . JAUCLIMIIMHE, XapaKTepH3YIOLIHe ITallbl
Koz ¢opmMupyembIx KOMMeTeH Ui OCBOEHMUS ) o
—— (hopMHpOBaHUs KOMMETEHUHI (NMoKa3aTenu
OCBOEHHSI KOMIMETEHLIMH)
OIIK-1. CnocobeH peluartb CTaHAapTHbIE Yactnunoe | 3HaTh TEOPHIO BEPOSTHOCTEH H MAaTEMATHUECKYIO
3a1a41 NpodheccUOHaNbHON IEATENbHOCTH CTaTUCTHKY.
Ha OCHOBE MH(OPMALIMOHHOM M Ymerb MCIONb30BAaTh mMaremaTHyecKue
Onbnmorpauueckoi KyabTypbl ¢ MHCTPYMEHTa/IbHbIE CpeACTBa 1 00padoTKH,
MPUMEHEHHEM METO/J0B TEOPHH aHanu3a M cucTemMaTtHauMu MH(OPMALIMK N0 Teme
BEPOATHOCTEH M MaTeMaTHUECKOM UCCIeI0BaHMUSL.
CTATHCTHKH. Biagers HaBblkaMK pelleHHs CTaHAapPTHBIX 3aaa4
npoecCHOHANbHOH  AESTEIbHOCTH Ha OCHOBE
METO/I0B TEOPHH BEPOSITHOCTEH W MaTeMaTHUYECKOM
CTATHCTHKW W,  KpPOME  TOro,  HAy4HTbCH
coaepiKaTeslbHO MHTEPNPETHPOBaTL (hopMalibHbie
pe3yJbTaThl.
OIIK-2. CnocobeH ocyLuecTssTb cbop, Yactnunoe | 3uarb  (yHAAMEHTabHbIE  MOHATHS  TEOPHH
ananu3 u odpaboTKy AaHHbBIX, HEOOXOIUMBIX BEPOATHOCTEN U MaTEMATHUYECKOM CTATUCTUKH.
JUIA pellerus npoecCHOHANbHBIX 3aaad. YMeTb NPUMEHATb METO/bl H HHCTPYMEHTAJIbHbIE
cpeacTBa TEOPHH BEPOSITHOCTEH "
MaTeMaTHYECKOW  CTATUCTHKW U pELLEHUs
NPUKJIAaHbIX 3a/a4.
Bnagerr, Meromamu  Teopuu  BeposTHOcTeH u
\ MaTeMaTHYECKONW CTATUCTHKH
OIIK-3. CnocobeH BbIGpaTh YactuuHoe | 3HAaTb TEOPHIO BEPOSTHOCTEH M MATEMATHUECKYIO
MHCTpYMEHTAaIbHbIE CpeacTBa 00paboTku CTaTHUCTHKY.
IKOHOMHYECKHX NaHHBIX B COOTBETCTBHH C YMeTb NpUMEHSTbL MaTeMaTHYeckue MeTOAbl W
MOCTABACHHON 3a1a4ei, NpoaHain3upoBaTh MHCTPYMEHTAJIbHbIE CPEACTBA A/ WCCe10BaHUs
pe3yJIbTaThbl PaCHETOB M 0OOCHOBATH 00BbEKTOB  MpO(ecCHOHANBbHON  J1eATeNbHOCTH:
MOJIyYEHHbIE BbIBOADI. CTPOMTb ~ MaTEMAaTHUYECKHWE MOAEAU  OOBEKTOB
rnpodeccHoHaNbHON 1EATENBHOCTH; MCMOJb30BATD
MaTEMaTHYeCKHE  MHCTPYMEHTaJIbHble CpeaCTBa
st o0paboTKM, aHanM3a M CHCTEeMAaTH3aLMH
MH(OPMALIMK 10 TEME HCCIIEI0BAHMS.
Biagers MeTogaMH cTaTHCTHUECKOrO aHaM3a.




4.

OBBEM U CTPYKTYPA TUCUHUIIJIUHBI

Tpys0eMKOCTh IMCLUIIIMHEI COCTABIISIET 6 3a9€THBIX eAHHULL, 216 4acos.

Neo
n/n

Paznes (Tema)
JAUCUHUTIIUHBI

Cemectp

Henens cemectpa

Bunbl yue6Hoi#i paboThbl, BKiIOuas
CaMOCTOATENbHYIO PaboTy CTYAEHTOB
M TPYAOEMKOCTb (B yacax)

Jlexuun
[TpakTH4eckue 3aHATHS
JlabopaTopHble paboThbl
KoHTposbHble padoTsl,

KOJUIOKBHYMBbI
CPC
KI1/KP

Obbem
yueOHoit
paboThl,

c
MPUMEHEH
nem
MHTEpaKTH
BHbIX
METO/I0B
(B yacax /
%)

dopmbl
TEKYLLETO
KOHTpOJIsl
YCMEBAEMOCTH
(no Heoensim
cemecmpa)
¢dopma
NPOMEKYTOHHOM
aTrecTalnm
(no cemecmp)

JsieMeHTapHas TeopHs
BEPOSITHOCTEI]

[Tpeamer TEOPHH
BEPOATHOCTEH.
BeposTHocTHas MoJlenb
IKCMEPUMEHTA C KOHEUYHbIM
YHCJOM HCXO/IOB.

4 (50%)

Hekoropsle, otnuuHble oT
KJlacCHueckoil, mozxenu u
pacnpeneneHus
(OMHOMMHaNbHOE,
reOMETPHYECKOE W pYyrHe)

(98]

(%)

o
[§S]
[e)}

2 (50%)

(%)

YcnoBHas BEPOSATHOCTD,
(dopmyna Baiieca,
anpuopHas "
anocTepuopHas
BEPOATHOCT, ¢dopmyna
MOJIHO# BEPOATHOCTH,
HE3aBHCHMBbIE COObITHS.

4 (50%)

[TpocTble ciyyariHble
BEJHUYHHBl  (C  KOHEUYHbIM
YHCIOM 3HAYEHHUH).
Yucnosble
XapaKTepHCTHKH.
HepasencTBo Yebbiwwesa.

2 (50%)

PeiiTunr-
KOHTpOJIb |

wn

Cxema Bepnynnu.
[1penenbHble TeopeMbl:
3aKOH  DOAbLWUX  vMCel,
JIOKajlbHas npenenbHas
Teopema, MHTErpajbHas
npeesbHas TeopeMa
Myaspa-Jlannaca, Teopema
[lyaccoHa.

(V]

2 (50%)

OueHka BEPOATHOCTH
ycnexa B cxeme bepHynnu
(HecMeLleHHas

s dexTrBHasi,
nepasencTBo Pao-Kpamepa,
JI0BEPHTEJIbHbIE
HUHTEpBaJIbI)

(98]

2 (50%)

Cayuaiinble BeIHYHHBI

AKcHomaTtHka
Koamoroposa. U3mepumble
NPOCTPAHCTBA.

Cnoco0bl 3a1aHus
BEPOSTHOCTHBIX ~ Mep  Ha
H3MEPUMBIX
npocrpaHcteax.  OOuee
ornpeneneHue  cayuaiHoit
BEJIMYHHBbI.

2 (50%)

Wnrerpan JleGera. ObGuiee

2 (50%)




onpeneneHune
MAaTEMAaTHUYECKOIo
OKHaHWs W ero cCBOWCTBa
(TeopeMbl O HepaBeHCTBAX
" 0 NpeaenbHbIX
nepexoaax nMnoa 3HAKOM
MaTeMaTH4YeCKOro
0KHAAHUS)

YcnoBHble BEPOATHOCTH W
YCJIOBHbIE MAaTEMATHYECKHE

9 3 11 2 2 7 2 (50%)
0KMIAHHA  OTHOCHTENIbHO
O -anre0dp.
Pacnpenenerus
cllyyqaiiHbIX BEJIMUHH:
(yHKUMS  pacrnipeneneHus,
|0 | [VIOTHOCTb pacmpenesienms | 12 ) ’ 6 2 (50%) Peittnur-
(B OIHOMEPHOM 7 KOHTpOJIb 2
MHOIOMEPHOM  Cilyyasx).
HopmanbHoe
pacnpejeJieHu1e
[Tpoussoasuine 1
I'l | XapakTepucTHUeckue 3 13 2 2 7 2 (50%)
(QyHKUHM.
Llentpanbhas npenenbHas
Teopema sl He3aBHCHMbIX
12 | onnMHakoBo 3 14 2 2 6 2 (50%)
pacnpeaeneHHbIX
CJlydaitHbIX BEJIHYHH.
JJIeMEHTBbI
3 | maTemaTHyeckoii
CTATHCTHKH
OCHOBHblE ~ MOHATHA W
3anayd  MaTemMaTHYeCKOM
13| praneTiRi. 315 | 2| 2 6 2 (50%)
Buibopka, asmnupuueckas
(yHKUMA pacnpeneneHus
IMIHUPHYECKHE MOMEHTHI.
3anaua OLEHHBaHUA
HEU3BECTHBIX MapaMeTpoB
14 | pacnipenenetus. 3 16 2 2 6 2 (50%)
[TocTpoeHune ToYEUHbIX U
HHTEPBAJIbHBIX OLEHOK.
3anaua  CTaTHCTHYECKOI
I5 | npoBepku runores. | 3 17 2 2 7 2 (50%)
Kputepuu cornacus
6 KoppensunoHHo- 3 18 ) 2 6 2 (50%) PeﬁTMHl‘-ﬂ
perpeccHotiHble 3a1auu. KOHTPOJb 3
Bcero 3a 3 cemectp 36 | 36 99 36 (50%) | Dx3amen (45)
Hroro no aucumnnune 36 | 36 99 36 (50 %) | Dx3amen (45)

Couepma}me JIEKIMOHHBIX 3aHSITHH MO AUCUHMIIJIHHE

Paznen 1. DnemenTapHas Teopusi BeposiTHOCTelH
Tema 1-2. Tlpenmer Teopuu

CTaTUCTHUKA

Bo3se-Diininreiina,
BbIHUIMAHMEM M 1IAPOB U3 YPHBI C N LIapaMH.

BEPOSATHOCTEM.

[TocTpoeHue

CTaTHCTHKa

BEPOSITHOCTHOTO  IIPOCTPAHCTBA.
[lpocTpancTBO 371€MEHTAPHBIX MCXOIOB, BEPOSITHOCTHAS UHTEpIpEeTalusi MHOXECTBA W OMNepauuii Haj
MHOXKecTBaMH. [IOHATHE HECOBMECTHBIX cOObITHIT. HekoTophle K1accuueckue MOJENH u pacripesesieHus..
BeposrHocThas Mojesnb 3KCIIEpUMEHTA ¢ KOHEUHBIM YKMCIIOM HCXOJIOB! BBIOOp C BO3BpallleHHeM, BbIOOp 6e3
BO3BpALICHHS, YNIOPSJOUEHHBIH U HeYnopsao4YeHHbIH. [ToacueT uncia seMeHTapHBIX HCXOI0B. Crpykrypa
IPOCTPAHCTBA JJIEMEHTAPHBIX HUCXOJOB B 3aJaye pasMelleHuUs
Makcgesnna-bonbumana,

m WapoB MO0 n syeiikaMm (craTucTuka
®epmu-/lupaka),

Jyalii3m




Bo3nukHOBEHHE OGHHOMHATIBHOrO W MYJIBTHHOMHAIBHONO (MOIHHOMHAIBHOIO) pacrpesiesieHuii B
3ajadax  BbiOOpa ¢ BO3BpalleHHeM. BO3HHKHOBEHHME TI'€OMETPHYECKOTO M THMIIEPreoMETPHYECKOro
pacnpesneneHni B 3an1a4ax BeIOOpa 6€3 Bo3BpalleHUH.

["eomeTpryeckas MozeNb BEPOATHOCTHOrO MPOCTpaHCeTBa. 3anada o Berpeue. [lapanoke Beprpana.

Tema 3. VYcnoshas BeposTHOCTb, (opmyna Baiieca, anpuopHas u anocTepHopHas BEpOSTHOCTD,
(bopmysia NONHON BEPOATHOCTH, He3aBHCHMble COOBITHs. OINpe/iesleHHe HE3aBUCHMBIX B COBOKYIHOCTH
cobprruit. [lpumepbl. Cxema bepnymnu, pacrpenenenue Bepuymnn, GuHOMHANbHOE pacrpeiesicHue.
Cneunduka BepoSTHOCTHOTrO IPOCTPAHCTBA JUIS CEPUM HE3aBHCHMBIX HCITBITAHMUIA.

Tema 4-6. IlpocTele ciydaiiHple BEIHYMHBI (C KOHEYHBIM 4YMCJIOM 3Ha4yeHwuit). UHCIOBbIe
Xapakrepuctuku. HepaBenctBo YeObiepa. Cxema bepuysutu. [lpenenbHble TeopeMbl: 3aKOH OOJIBILINX
dnCell, JIOKaJlbHas NpejieibHas Teopema, WHTErpalibHas npejelibHas teopemMa Myaspa-Jlannaca, Teopema
[lyaccona. Ouenka BeposTHOCTH ycrexa B cxeMe BepHynmu (HecMernennas >(pheKTHBHAS, HEPABEHCTBO
Pao-Kpamepa, noBepuresibHbIe HHTEPBAIbI)

Pasznen 2. Cnyuaiinble BeJTHYHHBI.

Tema 7-9. Axcuomaruka Kommoroposa. M3mepumble mnpocrpancTsa. Anrebpbl M O -anre6pbi.
Teopembl 0 cylecTBOBaHUM HaUMEHbIIEH areOpbl U O -aareGpbl, COAEPIKALIMX MHOXKECTBA U3 3aJaHHOM
cucrembl MHOKeCTB. [locTpoenune Gopenesckoit o -anrebpel B R, R" . CriocoObl 3a1anus BEpPOSTHOCTHBIX
MEp Ha M3MEPUMBIX IPOCTPAHCTBAX (TEOpPEMbl 00 OKBUBAJICHTHOCTH aKCHMOM aJ/UIMTHBHOCTH MU
HEIPEPBIBHOCTH BEPOSITHOCTH, O MPOAOJIKEHUH MEPBI, O COOTBETCTBHU MEXK/Y BEPOSITHOCTHBIMU MEPAMU U
(pynxumsamu pacnpenenenns). Ilpumeper. Obiee onpenesnenue ciyyailHoH Benanuunel. Muterpan JleGera.
OOuiee onpeneneHne MaTeMaTHYeCKOro OXHAAHHS M €ro CBOMCTBA (TEOPEMBI O HEPABEHCTBAX M O
Npejie/ibHbIX  MEpexosax IMOoJ 3HAaKOM MaTeMaTHYecKOro OxuaaHus). PasHple BHABI CXOJAMMOCTH
[10CJICI0BATEIBHOCTH Cy4alHbIX BENHYMH (10 BEPOATHOCTH, C BEPOSTHOCTHIO 1, MO pacrpelesieHuIo).
Y¢I10BHbIE BEPOATHOCTH H YCJIOBHBIE MAaTEMAaTHYECKHE 0KHIAHHUSI OTHOCHTEBHO O -ajredp.

Tema 10. Pacnpenenenusi ciy4allHBIX — BeJNMYWH: (YHKLMsS — pacrpeiesieHus, IJIOTHOCTD
pacrpesiesieHds (B OJHOMEPHOM M MHOroMepHoMm ciydvasix). [lpumepsl pacnpenenenuit. HopmanbHoe
paciipejiesieHue.

Tema 11-12. IlpousBoasiuye U xapakrepuctuueckue GpyHkuuu. OnpejeseHus, CBONCTBA, NPUMEpDI.
Llenrpanbuas npenenbHas TeopeMa JUls He3aBUCHMBIX OJIMHAKOBO PACMPEIe/ICHHBIX CyYaiHbIX BEJIHUHH.

Pasnen 3. DiieMeHTBI MATEMATHYECKOI CTATHCTHKH.

Tema 13. OcHOBHBIE MOHATHS M 3alayd MaTeMaTH4eCKOW CTATHCTHKU. Bpibopka, smmupuyeckas
(pyHKLMS pacnipe/ieIeH|s i IMITHPUYECKHE MOMEHTHI.

Tema 14. 3azaua ouEeHMBAHMS HEH3BECTHBIX I[apamMeTpoB pacrpejesieHus. CBOHCTBA OLEHOK
(HeCcMeleHHOCTh, 2((EeKTUBHOCTE U COCTOSTENLHOCTD), METOABI MOCTPOEHHs. [locTpoeHHe TOYEUHBIX H
MHTEPBAILHLIX OLEHOK. Pacnpenenenns «xu-kBagpar», Crtbionenra, Ouinepa-Chenexopa. Teopema
Duinepa.

Tema 15. 3anava cratucTuyeckoi nposepku rumorte3. Oumbku I u Il pona. ITonstue MOLHOCTH
kputepus. [Ipumeps! cTaTMCTHYECKUX TMITOTE3 O apaMeTpax pacipeiesieH s, U 0 3aKOHaX paclpeaeseHus.
Kpurepun cornacus.

Tema 16. KoppensunoHHo-perpeccHoHHble 3anaud. Jluneiinas perpeccus. OueHku MeTona
HaAHUMCHDBLUINX KBaJIpaTOB.

Conep:xkaHue NPAKTHYECKHX 3aAHATHIT M0 AUCUHIIHHE

Paznen 1. DuiemenrapHas Teopust BeposiTHoCTEl
Tewmbl 1-6. Peluenue 3anau.

Paznen 2. CayuaiiHble BEIHYHHDI

Tembl 7-12. Peluenue 3anau.

Paznen 3. DyieMeHTBI MaTeMaTH4YECKOH CTATHCTHKH
Tembl 13-16. Pemenue 3anau.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

B npenopasanuu jgucuunnmnel  «Teopust BeposTHOCTEH KM MaTeMaTHueckas CTATHCTHKAY
HCHOJIL3YIOTCS pa3HOOOpasHble 00pa3oBaTeNbHbIE TEXHOJIOTUN KaK TPALHLHOHHbIC, TaK H C [IPHMEHEHHEM
AKTHBHbBIX U HHTEPAKTUBHBIX METOJIOB 00YYEHHMS.

AKTHBHBIE U HHTEPAKTUBHBIE METO/IbI 00YUYEHHUS:

® HWHTEPaKTHBHBIE JIEKLIUH (IO BCEM TEMaMm).



6. OLHEHOYHBIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
[MPOMEXXYTOYHOMN ATTECTALIMU IO UTOI'AM OCBOEHUSI JMCLUILJIMHBI U
YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOThI
CTYJAEHTOB

Texkymmuii KOHTPOJIb ycneBaeMoCTH

PeliTuHr-KoHTpOIL Nel
KonTponbsHas padora Nel «DnemeHTapHast Teopus BEPOSTHOCTEH»
Bapuanr 1

l; Ha crennaxe B Gubnuorexke cTosAT 15 y4eOHHKOB, NPUUYEM MSTh W3 HUX B IEPEIIETE.
bubnnorexaps 6epér Haynady Tpu yueGHuKa. HaiiinTe BEpOSTHOCTH TOTO, YTO XOTS OBl OIMH M3 B3STHIX
y4eOHHMKOB OKaXETCsl B MEpPEIUIETeE.

2 [lo wenn npousBOAST 5 BBICTPENOB C BEPOSTHOCTHIO Momnananus B uenb 0,75. Haitnure
BEPOSTHOCTD: @) POBHO YETBIPEX MOMNajlaHuil, 0) He MEHee YeThIPEX MONa aHuii, B) MeHee TPEX MOomNaJaHuii.

3. B marasun na npojacy MOCTYNHJIM XOJOAMJIBHUKK C TPEX 3aBoJ0B. [Ipoaykuus ¢ neporo
3aBo/1a coepxuT 10% XonoauIbHUKOB ¢ fedexToM, Broporo — 15% u tperbero — 5%. KakoBa BeposTHOCTD
MpHOOPETEHHS] UCIIPABHOTO XOJOAMJIBHUKA, €CJIM B Mara3uH MOCTYMHJIO 25 XOJIOAHJILHUKOB C IEPBOrO
3aBoja. 40 — co Broporo u 35 — ¢ TpeTbero?

4. KakoBa BEpOsSITHOCTb TOro, 4TO CyMMa JBYX Hayrajl B3STBIX [OJIOKHUTEbHBIX UYHCEN, KaK10€e
13 KOTOPBIX He OO0JIbLIE TPEX, HE NPEB30HIET TPEX, a UX Mpou3BeeHue OyeT He Ooblie 27

5. Tenedonnas cranuus obcnysxkuaer 1000 aboHeHTOB. B TeueHue yaca 060 aOOHEHT HE3aBUCHMO
OT OCTAJIbHLIX MOXET cliejaTh BbI30B ¢ BeposiTHOCTHIO 0,005. TpeOyeTcst HaliTH BEPOSITHOCTH TOTO, YTO B
TeueHue yaca ObL10 He Oosiee 3 BBI3OBOB.

PeliTUHr-KOHTpOABL No2
Kourtponbnas pabora Ne2 «CnyyvaiiHble BETHYHHbBD)
Bapuanr 1

I. TlyHKT oXpaHbl CBsI3aH C TpeMs OXpaHsSeMbIMH 00beKTaMu. BeposiTHOCTD MOCTYIUIEHHS CHIHAIA ¢
TUX 00bekToB coctapiseT 0,2, 0,3 u 0,6, COOTBETCTBEHHO.

CocTaBuTh 3aKOH pacHpejiefieHus CIyYyaiHON BeNMUYMHBI — 4yKciia OOBEKTOB, C KOTOPBLIX MOCTYIHT
CHI'HaJI.

Haiitn MmaTemaTHUYeCKOE OXUJAHUE U JUCHEPCHIO 3TOH C1y4yaifHON BEJIMYMHBI.

2. I110THOCTL BEPOSITHOCTH CIy4aliHOM BeTUUUHBl X UMEET BUJL:

s ——r
v OHPL NS L

3 L4 3 PRSI o o

IC KpLX > &

Haiitu: a) napametp b; 6) MaremaTHueckoe 0XKHIaHUE U TUCIIEPCHIO CIIyYalHON BEJTMUUHBI X.

3. Cymma BkJlazia KiMeHTa cOeperaTelbHOro 6aHka — 3TO CliydaiHas BEIMYHHA C MaTeMaTHUECKHM
oxnaanuem 15 toic. py6. u aucnepcueit 0,4. HMcnonb3ys HepaBencTBo YebblleBa, OLEHUTh BEPOSTHOCTD
TOro, 4TO CyMMa BKJIaJia Hay/ady B3sTOro BKJIaAuuKa OylIeT 3akjioueHa B rpaHuiax ot 14 teic. pyb. mo 16
ThIC. pyO.

4. X — HopmasibHO pacrpeeéHHas ciydaiiHas BeJMuMHa ¢ napamerpamu a = 5, ¢ = 1. Haiitu P(4 < X
<0).

5. Cayuaitnas Benuunna (X, Y) NpUHMMaeT 3HaueHWs B TpeyronbHuke X > 0, y > 0, x + y<lec
PABHOMEPHOH MJIOTHOCTBIO. BEIMUCINTE KO3 GUIIHEHT KOpPENSLIUH.



PefiTuHr-koHTpOIBL N3
KonTtponbHas pabota Ne3 «DneMeHTbl MaTeMaTHYECKOH CTATHCTHKHY

Bapuanr 1

3anaua 1.

1. [IpencTaBuTh HCXOAHYIO BEIOOPKY B BUJIE CTATHCTHYECKOrO psifia U H300pa3uTh €ro
rpapuuecku. [lpuBectu rpadux sMnupuyeckoit GyHKIHUH pacripenesieHus..

2. OnpenenuTs MOy ¥ MeJIUaHYy.

3. OnpeneauTb TOUEUYHbIE OLEHKHU JUISl CPEIHET0 apU(METHUECKOr 0, AUCIIEPCUH,
Cpe/IHEKBAIPaTUUECKOTO OTKJIOHEHHUS.

4. OnpenenuTs MHTEPBAJIbHBIE OLIEHKU JJIl MAaTEMAaTHUECKOTO OKUAAHHUS C YPOBHSIMH

sHauuMocT oo = 0,05 u o = 0,01.
BapuaHnTb! 3a1aHuit:

No'l 50.0;61.7;72.1; 80.9;90.9; 51.2;: 61.9; 73.4; 81.3; 91.3; 52.7;
62.8;74.5;:82.4;92.5;63.7;,76.7; 82.9; 64.0; 77.7; 83.7; 66.1;
64.1; 78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

3ajava 2

C 1eBbIo ONPE/ICICHUSE CPSAHEH MPOOIIKUTEIBHOCTH 00CIIYKHBAHUS KJIMEHTOB B CHCHOHHOM
(pOH/IC. UHCIO KINCHTOB KOTOPOTO OYEHb BEIMKO, MO CXeME COOCTBEHHO-CIYUAHHON OeCroBTOPHOMH
BLIOOPKK 1poBe/ieHo obcenegosanne 100 kienToB. Pesynbrarsl o0cie/I0BaHus [Pe/ICTABICHbL B TA0IULLE:

Bpems obcnyxusanust. mun. | <2 | 2-4 | 4-6 | 6-8 | 8-10 | 10-12 | >12 | Uroro

100

(US)

YUucs10 KIHeHToB 6 | 10| 21 | 39 15 6

Henoansys X -kpnrepuit Tlupcona, na yposHe 3Haunmocti (.05 0poBepuTh THIOTE3Y O TOM. UTO
cayvuaiinas BeanunHa X— Bpemsi 00CHYKHBAHMST KJIMEHTOB — PAClpEieICHa 110 HOPMallbHOMY 3aKOHY.
[HocTpouTh Ha 0JIHOM UCPTEXKE TMCTOrPAMMY SMITHPHUECKOrO PACIpPEIC/IeHUs U COOTBETCTBYIONLYIO

HOPMAITBLHYIO KPHBYITO.

HPOMCHC)’TO'-IHIIH aTrrecrauus nmo uroramM OCBOCHHUSI JTHCUHITJINHBI (3K33M€H)

Bonpocs! k 3k3ameny
Yacre 1. DieMeHTapHasi TeOpPHUs BEPOSITHOCTEIA.

1) [Ipeamer Teopuu BepOSITHOCTEM, JIBa MpPU3HAKA CIy4aWHOIO SIBJIEHMS], TIOCTYJAT TEOPUH BEPOSITHOCTEH.
[Tpumepsbl nocTpoeHus NPOCTPAHCTB 3JIEMEHTAPHBIX UCXOO0B.

2) BeposTHOCTHOE MNpPOCTPAaHCTBO B 3ajade BbIOOpa ¢ BO3BpaulleHHEM: HA0Op YMOPSIOYEHHBIH U
HEYTOPSII0YEHHBIH.

3) BeposiTHOcTHOE NpOCTpaHCTBO B 3ajade BbiOopa 0e3 Bo3BpallleHMs: Habop YNOPSJIOYEHHBIH U
HCYTIOPSII0YEHHBIH.

4) BeposaTHOCTHOE MPOCTPAHCTBO B 3ajjaue€ pa3MELIEHHUs] Pa3/IMUMMBbIX YAaCTHIL [10 YPOBHSIM: pa3MelleHHe ¢
3anpeToM u 0e3 3anpera. Cratuctuka Makcgea-bonbimana.

5) BepodaTHOCTHOE NPOCTPAHCTBO B 3a/1a4e pa3MELUEHUs] HEPA3TMUUMbIX YaCTHIl 110 YPOBHAM: pa3MellleHHe
¢ 3anperom u 0e3 3anpera. Craructuku boze-DHiureiina u ®epmu-/lupaxa.

6) IlonsTue ciyqaitHOro coObITHSI, Onepaliy Hajl COOBITHSAMM.

7) Onpenenenne anreOpel U O —anredpbl COOBITHI, Teopema O CYLIECTBOBAHMH HaMMEHbLUEl anre6Gpbl
(o —anrebpsl), coaepixaliei 3agaHHble COOLITHS.

8) Onpenenenne anrebpbl U O —airebpsl COOBITHH, J0Ka3aTh, YTO CHCTEMa COOBITHIA, cozepIKaLLas
JIOCTOBEPHOE COOBITHE, 3aMKHYTas OTHOCHTENBHO ONepaluu OOBENMHEHHS W JOMOJIHEHMS, 00pasyer
anredpy (o —anredpy).



9) Onpenenenne BEPOSTHOCTHON MEPbI, BEPOSITHOCTH CYMMbI COOBITHI (17151 HECOBMECTHBIX COOBITHI U JUIs
npou3sBosibHBIX). O6wast popMmyia.

10)  Onpejenenne BEPOSITHOCTHOM MepBbI, TPUMEPBI KJIACCHYECKOH 1 F€OMETPHYECKOI BEpPOSITHOCTEI!.

1) Tlapanokc beprpana.

12)  Tlpumepbl KOHEYHBIX BEPOSITHOCTHBIX MPOCTPAHCTB (OMHOMMAJIBLHOE M MOJHHOMHAIBHOE
pacrpezesieHust, THIepreoMeTpuYecKoe)

13)  Onpenenenue ycaoBHON BEPOSTHOCTH, €€ CBOMCTBA.

14) BeposTHocTs npou3BeaeH s TPOU3BOJIBHBIX COOBITHIA, 0O1ast (hopmya, popmyina baiieca.

15) . Ilonnas rpynna coObITui, (hopMyJIa MONHON BEPOSITHOCTH.
16) [lonnas rpynma coOpITHH, TOHATHE AIIPHOPHOIT ¥ alTOCTEPHOPHON BEPOSATHOCTEI, Teopema Baiteca.
17) Onpenenenve n HE3ABUCHMBIX B COBOKYIHOCTH COObITHH. JloKasaTh, 4TO M3 [0 MapHOI

HC3ABUCHMOCTH HE CJIIEAYET HE3ABUCHUMOCTDH B COBOKYITHOCTH.
18) x anMOC ITPOU3BEACHHE BEPOATHOCTHBIX ITPOCTPAHCTB KaK CIICHHaAJIbHOE BEPOSITHOCTHOE
IHPOCTPAaHCTBO, CBSI3aHHOE C HE3aBUCUMBIMHU COOBITHSAMM.

19) Cxema bepHymnmu: TpagMUMOHHAas MOCTAHOBKA 3ajauyd M  [OCTPOEHME BEPOSTHOCTHOIO
[POCTPAHCTBRA.
20) Cxema bepuynnu. JlokanpHass M HMHTerpajbHas MpefeiibHble TeopeMbl MyaBpa — Jlannaca.

Hepasencrso beppu — Dccena.

21y Cxema bepnynnu. Ilpenensnas Teopema [lyaccona. Hepasencrso ITpoxoposa.

Yacre 2. Ciryyaiinble BeTHYHHBI.

I') Onpenenenne ciayyaiiHOM BENMYMHBI W CBSI3aHHBIX C HeW MOHSATHI: pacrpeneieHuss ¥ (PyHKLHH
pacrpe/ieneHusl.

2) JluckperHble ciy4aiiHble BEJIMYMHBI, 3aKOHBI paclpelesieHus, MpuMepbl (pacrpeaenenue bepHysuiu,
OHHOMMAJIbHOE pacrnpelenenue, pacnpenenenue [lyaccona).

3) Maremartuyeckoe 0)XHAaHHWE JHCKPETHOMN CITy4aiiHOH BeJTMUMHBI U €r0 CBOMCTRA.

4) MaremaTHueckoe OXHAaHHE QUCKPETHOH CyyalHOH BeJM4YMHBI, UMEIOLIEH pacnpeeienne bepuyuin,
OnnomuanbHOE pacripesiesienue, pacnpeaenenue [lyaccona.

5) Jlucnepcuss ¥ CpeHEKBAApaTHUECKOE OTKJIOHEHHE JUCKPETHOM CllydyaHOW BeJIMYMHBI, CBOWCTBA
JIUCTIEPCHH.

0) Onpenenenne HE3aBUCHMBIX CIIyYalHBIX BEJIMYMH. MaremMarHyeckoe OXHAAHHE TNPOM3BEAECHHS U
JIUCIIEPCHS CYMMbl HE3aBUCHMBIX CJTyUYaHHBIX BEJTHYHH.

7) Onpejenenne KOBapUaLMH, CBA3b MEXIY HE3aBUCHMOCTBIO CIIYYaHHBIX BEJIMYHH M PABEHCTBOM HYIJIIO
KOBapHaluu.

8) Onpenenenne koapduunenta koppensiuu. JlokasaTs yTBEPKIEHHE:

,0(51 5;2):1 & ¢ =ag, +6.

9) Jlucniepcus  cayvaiiHOH — BENHYMHBL, HMEIOLIEH  pacnpenelieHMe  BepHynann, OGUHOMHAIbHOE
pacripe/iesieHue.

10) Jlncnepcus cnyualiHOMN BENIMYHHBL, HMEOLIEH pacripenesenue [lyaccona.

1) Jlemma MapkoBsa, HepaBeHCTBO UeObilieBa, npasuio "tpex o'

12)  ABcomoTHO HenpephIBHBIE ClIydaiiHble BEIMYMHbI, CBONCTBA MIOTHOCTH paCIIpeAe/ICHHUS.

I3)  PasnomepHoe pacmpeiesieHHe: [UIOTHOCTh M (YHKLHMS pacrpesiesieHus ¢ rpapukamu. Ywuciosbie
XapaKTEePUCTHKH.

14)  Pacnpenenenue Kowu u ero oco6eHHOCTH.

I5)  Hopmanbhoe pacripenenienue: MIOTHOCT M (DYHKLIHS pacnipenenenus ¢ rpapukamu. Cwmbici
[1apaMeTpoB pacripeesieHus.

16)  Muoromepible  jiMCKpeTHbIE CllydalHble  BEJIMYMHBL  OINpPEJC/EHHE, COBMECTHBIH  3aKOH
pacrpec/icHns, 0OIHOMEPHBIC ¥ YCJIOBHBIE 3aKOHBI PACIIPEIC/ICHUS.



17)  AOCOMIOTHO HEMpepbIBHbIE JBYMEPHbIE BEJIMYHHBI JIByMEpHAs, OJHOMEPHBIE WU YCJIOBHBIE
IJIOTHOCTH pacrpesesieHusl

18)  Il1oTHOCTL ABYMEPHOIO HOPMAILHOIO PaCIpeIe/IeH s, CMBICII IAPAMETPOB PaCIIpe/e/IeH s,

19)  *CoBmecTHast NJIOTHOCTb ABYX HE3aBHCHMbIX HOPMAJbHO pACIPENENIEHHBIX CIIy4YaiiHbIX BEITMYHH.

Jlokaszath yTBEep)KIEHHE: eciM JBYMEpHas clydaliHas BeJIM4MHA (f, &) umeer HopMmanbHOE
pacnpeneseHue u cov({l g"z):O,To &, &, - He3aBUCHMBIE ClIyyalHbIE BEJIMUUHEL

20)  OyHKUMH CIlydaHHBIX BEJIMUMH, (JOpPMYJIa JUIs HOBOH MIOTHOCTH paclpeiesieHus.
21) [1n0THOCTH CyMMbI HE3aBUCUMBIX CJ1YYaWHBIX BEJIHYMH.
22)  Ilpoussousiune GyHKUHMH: ONpeesieHHe, TPUMEPDI M CBOMCTBA.
) Ilpoussonsue GyHKUNU: BEIYUCIEHHE (AKTOPHATIBHBIX MOMEHTOB, IPUMEPDI.
24)  llpousBoasiuue GYHKIHH CYMMbI HE3aBUCHMBIX CIIyYalHBIX BeJHYMH. JIOKa3aTeabCTBO Mpe/ebHOi
Teopembl Ilyaccona ¢ ucroib30BaHNEM MTPOU3BOASIINX (PYHKIIMH.
25)  OmnpeneneHre XapaKTEPUCTHUYECKOH QYHKIMHU CITy4aiHON BEJIMUUHDL, TIPUMEPDI.
26)  Xapaxtepucruueckasi QyHKIHS pABHOMEPHOTO pacrpe/ieieHusl.
27)  Xapaxrepuctuyeckas ()yHKLHsSI HOPMAJIBHOTO pacrpe/e/eHHs.

28)  Hcnosb3ys paBeHCTBO (/)i,k)(/) ‘_O =i"*ME*, nna Beex k<n M‘f”}<oo. Haiitn uenTtpajibHble

MOMEHTBI CJIy4aliHON BEJMYMHBI, PACIIPEACIIEHHON 110 HOPMAJIbBHOMY 3aKOHY.
29)  JlokazaTb, 4TO CyMMa HE3aBUCHUMBIX CJIy4alHBIX  BEJIMYHH, HMEIOUIMX  HOpPMajbHOE
pacrpe/ie/IeHHe pacrpesie/ieHa HOpMaJlbHO
30) 3aKkoH OOJIbIIMX YHCe.
51)  lleHTpanbHas npenesbHas Teopema.
Yacrb 3. JiieMeHTbI MaTeMaTHYECKOI CTATHCTHKH.
I) [loHsitne BbIOCPKHM, MOJMIOHBI YaCTOT M OTHOCHUTEJBHBIX YaCTOT, IMCTOrpamMma M 3SMIIMpHYecKas
(yHKLMS pacnipee/IeHusl.
2) llonsiTHe 0 cTaTUCTHYECKON OLIEHKE MapaMeTpoOB, CBOMCTBA OLIEHOK (COCTOSITEIBHOCTh, HECMEILIIEHHOCTH,
() (PEKTHBHOCTB).
3) Ouenka BeposiTHocTH "ycrexa" B cxeme bepHy .
4) OnTHMaNbHOCTL OLIEHKH BEPOSTHOCTH "ycriexa" B cxeme bepHyu.
5) MeTtoabl nosy4eHHust TOYEUHbIX OLEHOK.
6) 3axkoHbl pacnpe/ie/ieHHi BEIOOPOUHBIX XapaKTePUCTHK, UCIIOJIb3YEMbIe TIPH OLIEHKE MapaMeTpOB.
7) VintepBanbHble OLEHKM MapaMEeTpOB paclpelesIeHUil: onpeaesieH’e, MOCTPOEHHE JAO0BEPUTEIBHOIO
HHTCpBAJa JUIS MaTEeMaTUYECKOTO OXMJAaHMs INpU HM3BECTHOH aucnepcuu. (Bribopka W3 HOpMasbHOTO
pacrpeneseHus.)
8) llpoBepka cTaTUCTHYECKHUX FHIIOTE3 O MapaMeTpax pacrpe/e/ieHus.
9) 3anauya KOppesiMOHHOTO aHaIu3a.
CamocrositesibHast paboTa CTy1eHTOB

CamocrosTtenpHas paboTa CTyJeHTa COCTOMT B BBIIOJIHEHMH 3aJaHHil THIOBBIX pPacueToB,
0(QOpPMIISIEMBIX OTAENBHBIMH OTYETAMH U 3AIHIIAEMBIX CTYJIEHTOM. METOANYECKHE YKA3AHUS U 3aJaHHUs 110
paszienaM 1 u 2 MOXHO HaiiTu no cceuike: http://e.lib.visu.ru/handle/123456789/1353 ; no pasueny 3 no
ceplike: http://edib.vlsu.ru/handle/123456789/1351.

Pasznen 1. DnemenTapHasi Teopusi BeposiTHocTeii

Tembl 1-6. Pemenue 3apay 1.1-1.30, 2.1-2.30, 3.1-3.30, 4.1-4.30. 5.1-5.30.

Paznen 2. Cayuaiinble BeJTHUHHBI

Tempbr 7-12. Pewenue 3anau 6.1-6.30, 7.1-7.30, 8.1-8.30, 9.1-9.30, 10.1-10.30.

Pasnien 3. DiieMeHThI MaTeMaTHY€ECKOMH CTATHCTHKH

Tempr 13-16. Pemenue 3anau 1.1-1.30, 2.1-2.30, 3.1-3.30, 4.1-4.30, 5.1-5.30.

DOH/I OUEHOYHBIX CPEJICTB JUIS POBEACHUS aTTECTALUU YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHIIMIA
00VHAIOIHXCA 110 AUCUHUIIIHHE 0(OPMIISETCS OTAEIBHBIM JOKYMEHTOM.




7 YUEBHO-METOJUYECKOE 1| NHOOPMAIIMOHHOE OBECIIEYEHHUE
JANCIUHUITIIMHDBI
7.1. Knurootecrne4eHHOCTD
HanmenoBanue nutepaTypbl: aBTOp, Ha3BaHHUe, [on KHUT'OOBECITEYEHHOCTb
BU M31aHUS, H31ATENLCTBO M31aHus =
KonunuecTBo 3xk3emMnspos Hanuuue B 371€KTPOHHOI
u3naHuii B oubnunorexe oudbnuorexke Bnl'Y
Bal'Y B cooTBeTCTBMMU C
®Iroc BO
| 2 3 4

OcHoBHas nuTepaTypa

I Teopus BeposATHOCTEH U MaTeMaTHUECKas CTaTHC 2017 http://www.studentlibrary.ru/bo
THKa [DnekTpoHHbIii pecypc]: yuebHuk / M.A. ok/ISBN9789850628558.htm]
Maranbiuknit, I A. XaukeBnu - MuHck : Boiw.

we., 2017.

2. DneMeHTapHblii Kypc TEOpHH BEPOSTHOCTEI. 2014 http://www studentlibrary.ru/boo
CroxacTrHueckue npouecchl W (pMHaHCOBas k/ISBN9785996313174.html
MaTtematnka [DnekTpoHHblii pecypc] / KJI UxkyH,

®. AurCaxnua. - M.: BUHOM, 2014

3. Moaenun B TeOpHH BEPOATHOCTEM 2012 http://www.studentlibrary.ru/boo

[DnexTponHblii pecypc] / Penotkud M.A. - M.
OU3SMATIINUT, 2012

k/ISBN9785922113847.html

JlonoaHuTeNnbHAs AUTEpaTypa

|. HarnsHas matemaTuyeckas CTaTMCTHKA
[DnekTpoHHbIil pecypc]: yuedHoe nocobue /
Jlarytun M. B. - 5-e u3n. (an.). - M.: BUHOM,
2015.

2015

http://www.studentlibrary.ru/bo
ok/ISBN9785996329557.html

2. BepositHocTb: B 2-X kKH.KH. 2. [DneKTpoHHblI it
pecype] / Lupses A.H. - 4-e u3n., nepepabor. 1
non. - M. MUUHMO, 2007.

2007

http://www.studentlibrary.ru/boo
k/ISBN9785940571063.htm]

7.2. llepnoanyeckue U3aHHuA

. Ycnexu Mmatemarndyeckux Hayk, »kypHai PAH (kopnyc 3, ayn. 414)

7.3. UnTepHeT-pecypcnbl
http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/

[ S

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCUUITIMHBI

ﬂﬂﬂ pcajiu3dallu JAHHOW JUCUMILJIMHBI HMEIOTCS CIIEUMAJIbHBIE IOMELIEHUS s IMMPOBEACHHUS
3aHATHH JIEKUMOHHOTO MU MpaKTHYCCKOro THIIA. HpaKTH‘{CCKHe pa6OTbI I[IPOBOASATCS B O60pyﬂOBaHHbIX

ayuropusx (214-6).

[lepeyenb UCIONB3YEMOTrO JIMIIEH3HOHHOTO IPOrpaMMHOI0 00ECIIeUEHUS

. Microsoft Excel
2. Maple
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Pabouyto nporpammy coctaBuia goueHT bynankuna JI. A. TR
(noanuce)
Peuensent (npeacraBurens paboronaresns): ? 7 / / )
3am. aupekrtopa o pa3sutuio OO0 «banane» Koxun A. B. ' idant —
(noafuce)
[1porpamma paccyotpena u ogo6pena Ha 3acenanuu kapeapsl ®Aull '
Iportokon Ne  7(L ot AL/ X/ rona m
3asenytouid kageapoit bypkos B. /1. —
(noanuce)

PaGouast rporpamma paccMOTpeHa M oJo0OpeHa Ha 3acelaHMM y4uyeOHO-METOJAMYECKOH KOMHCCHH
naripassienus 38.03.01 «DxoHOMHKa»

[Tporoxon Ne /S ot o208 A rona
[lpencenarens komuccuu: a.3.H. npogeccop 3axapos [1. H.

7 (noanéey



JIUCT IEPEYTBEPXIEHUSI
PABOYEM IMPOIr'PAMMBI JUCLUTIJIMHBI

Pabouas nporpamma onobpeHa Ha yueOHBIH roa

[Iporokon 3acenanus kapeapnbr No oT roza

3asenyromui kadeapoi

Pabouas nporpamma o1o6peHa Ha yueOHBIH roa

[Iporokon 3acenanus kapeapsr No 0T rojaa

3aBe/ytomni kadeapoi

Pabouasi nporpamma ojio0peHa Ha yueOHBIH roa

[Tporoko 3acenanus kapeapbl No oT roja

3asenytomuid kadeapoi




JIUCT PETUCTPALIMU UBMEHEHUI
B pabouyto nporpamMMy AMCLMMIUHBI
«TEOPUSI BEPOSITHOCTEN U MATEMATUYECKASI CTATUCTHKA»
oOpa3oBaTebHOM nporpammsl HanpasieHus noarotoBku 38.03.01 « DkoHOMHKay, HANPaBAEHHOCTD
«DKOHOMHMKA MPEeJIPUSTUH 1 OpraHu3anuii» (6akanaspuar)

Howmep BHeceHbl M3mMeHeHHs B yacTH/pasaensbl Ucnonuutens OcHoBaHue
M3MEHEHHUS paboueii nporpamMmmbl ®UO (Homep M aara rnpoTokona
3aceaHus kageapbl)

o

3aB. kadeapoit
(Moanuce) (®HO)



JINCT NEPEYTBEPKJIEHUS
PABOYEWM ITPOI'PAMMBI TV CIIATLTNHBI

Pa6oyas nporpamma onobpena va _ 2020/2021 y4eOHBIN IoJ
IIpotokon 3acenanust kadeaper No oT (g 09 20 rona
3aBeqyromuit kadenpoit % 25 /

Pabouas nmporpamma ogobpena Ha _ 2021/2022 yueOHBIHI roj
[Iporoko: 3acenanust kapenpnr No oT rojga

3aBeqyromuit kKadeapoi

Pa6ouas nporpamma og06pena Ha _ 2022/2023  y4eOHBIA rof

ITpoTokoun 3acenanus Kadenpbr Ne oT rojga

3aBexyromuii kapeapoi




