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1. MecTo ntucuuminabl B cTpyktype OOII

Juctunimia « Teopust BeposTHOCTEH» OTHOCUTCS K JUCIUIUIMHAM 00s3aTeIbHOM YacTu

Ne MecTo IMCHUIINHBI B y4e0HOM
1J1IaHe 00pa30BaTe/IbLHOM

Bapu
aHTa

NPOrpaMmbl

CraHaapTHBIH TeKCT AJIs1 AaBTOMATHY€CKOI0
3ano/iHeHus B KOHCTpykTOope PII/I

2 brmox 1. Jucuuruivsel (MOJysH)
O0s13aTenbHas yacThb

Huctmmmuaa  Bb1.0.14

01.03.02 «IIpuknaonasn
UHopmamura».

«Teopus
otHocutcs K yactu OOII HanpaBieHus IOATOTOBKU
mMamemamuxa u

BEPOATHOCTEMN

2. [Inanupyemblie pe3yabTaThl 00yUeHHS MO JUCHHUIIJIMHE, COOTHECEHHDBIE C INIAHUPYEeMbIMH
pe3yJbTaTaMu 0CBOEHMsI 00pa30BaTebLHOI MPOorpaMMbl (KOMIETEHUMSIMUA M MHIUKATOPAMU
JIOCTHKEHUS KOMIETEHIIM)

HJ'laHpreM])Ie PeE3yabTaThl Oﬁy‘leHI/lﬂ o JTMCIHHUIIJINHE
(MO}Iy.]'llO), B COOTBETCTBUU C HHAUKATOPOM NOCTHKCHUS

KOMIETEHIINN
HaumenoBanue
dDopmupyeMbIe Nuaukarop
KOMIETeHIIHH JMOCTHKEHU ST OUCHOHHOTO
Pe3ysabTaThl 00y4yeHus cpencrsa
(xox, comepkaHue KOMIETEeHIIN N 110 AMCHHILTHHe
KOMITETEHITHH ) (xom, comeprkaHme
WHIITKATOPA)
OIIK-1: OIIK-1.1. Obnaoaem | 3namo: CobecedosaHue
Cnocoben GyHOaMeHMANbHBIMU | - OCHOBHbBIE NOHAMUSL U NpeoMem meopuu
npuMeHamo 3HAHUAMU, BEPOSIMHOCMHBIX MOOeel;
@yHOameHmanbHbl | NONYHEHHbIMU 8 - OCHO8bI Meopul 8epPOAMHOCHEL, YMO
e 3HaHus, obnacmu NO3680UM HA aOCMPAKMHOM YPOBHE
noJyueHHbvle 8 Mamemamudeckux u | popmuposame purocogckue u
obnacmu (unu) ecmecmeeHHbIX | MUPOBO33DEHYUECKOU NOZUYUU HA
Mamemamuieckux | HayK cyyatiHble sA61eHUs U NPOYeccyl;
u (unu) - OCHOBbI AKCUOMAMUYECKO20 NOOX00d
ecmecmeeHHbIX npU U3Y4eHUU PealbHbIX CIamucmuyecKy
HayK u YCMOUYUBLIX IKCNEPUMEHMO8,;
UCTIOIL308AND UX 8 - Memoobl MamemMamuiecko2o0 ONUCaHUs
npogeccuonanrbHo KOJIUYeCMBEHHbIX NOKA3AHUL PA3TUYHBIX
il dessmenbHOCMU usmepumenetl pe3yibmamos
cmamucmu4ecky yCmouiuso2o
9KCNepuMenma.
OIIK-1.2: Ymeem Ymems. Tecm
UCNOIB308aMb U3yuYaAmv 8ePOSAMHOCHIHbLE CEOUCTEA
@yHOamenmanvHvle | OOHOMEPHBIX U MHO2OMEPHBIX CAYUAUHBIX
3HAaHUA 8 BENIUYUH;
npogeccuonanvHol | - 8bIMUCTAMb 8EPOAMHOCHIU COOLIMULL,
desmenbHOCMU, HOPONCOEHHbIE CYHAUHOU BeNUYUHOU;
ocyuecmeisime - AHATUBUPOBAMb HUCTOBbLE
8b100p MeMoo08 Xapaxkmepucmuxu 0OHOMEpPHbIX U
peuierus 3a0a4 MHOSOMEPHDBIX CTIYHAUHBIX BENTUYUUH, -
npogeccuonanvHol | NPUMEHAMb PA3IUdHble MUnbl
desmenbHOCMU Ha 3asucumocmert Mexcoy Ciy4auHblMu
OCHOge BeUUUHAMU,;
meopemuiecKux - Knaccuguyuposams ciydaiitvie
3HAHUll BEIUUUHDL.
OIIK-1.3. Umeem Braoemns: 3aoauu
NpaKmuyecKuti onvlm | - meopueti npeoenos
npUMeHeHUs NOCIe008aAMENbHOCIU CYUAUHBIX




@dyHOameHmanbHbIX
3HAHULL, NOTYYEHHBIX
6 obracmu
Mamemamu4eckux u
€CmeCcmeeHHbIX HaAYK
8 npogheccuonanbHoll

cobvimul;

- cnocobamu  3a0aHus
CYHAUHBIX 8ETUYUH;

- PA3IUYHbIMU NPUEeMaMu U RPaAKmMUuKou
nocmpoenus 6b160POUHO20
BEPOSIMHOCIMHO20 NPOCMPAHCMEA;

OOHOMEPHBIX

oesmenbHoCmuU - OCHOBHBIMU NPUEMAMU OOKA3AMENbCNE
cgoticma 3aKOHO8 pacnpeoenenus
CYHAUHBIX 8ETUYUH.

TIK-1. IIK-1.1: Obradaem | 3namo: Cobecedosanue
Cnocoben pewiams | 6a306bIMU 3HAHUSIMY, | - OCHOBbI MEOPUU 8EPOSIMHOCIMHOZ0
akmyanvhvle NOTYYEHHBIMU 6 MOOenuposanus GyHKYUOHUPOBAHUS
3a0adu obnacmu usmMepumenel Cmamucmu4ecKku
NPUKIAOHOLL Mamemamu4eckux u | YCmoudugo2o 9KCnepumMenma,
Mamemamuxy u (unu) ecmecmeenHbIX | - 9NEMEHMbL NPOSPAMMUPOBAHUSL U
unpopmamuxu HayKx, UHPOPMAYUOHHBIX MEXHOI02ULL OIS

NPOSPAMMUPOBAHUSL | PEUEeHUs AKMYATbHBIX 3a0aY

U UHPOPMAYUOHHBIX | UMUMAYUOHHO20 MOOETUPOBAHUS

mexnono2utl 0s DYHKYUOHUPOBAHUsL UsMepumenell

peuienus cmamucmu4ecKu yCmou4ue020

aKmyanvbHwix 3a0a IKCHepUMenma 8 YCio8usix pazHo2o munda

NPUKTIAOHOU HeonpeoenreHHoCmell.

Mamemamuxy u

UHGOpMamuKu

IIK-1.2. Ymeem Ymems: Tecm

npumensams 6azoevie | - cobupamp, MamemamuuecKu

3HAHUSA obpabamvieams U UHMEPNPEMUPOBAMD

Mamemamu4eckux u | cmamucmuieckue OAHHbIE COBPEMEHHbIX

€CTecmEeHHbIX HAYK, | HAYUHBIX HAOMOOeHUll HAO CLONCHLIMU

OCHO8 cmamucmu4ecKku VCMOUYUBbLIMU

NPOSPAMMUPOBAHUsL | IKCNEPUMEHMAMU npu 3a0aHHbIX

U UHPOPMAYUOHHBIX | OCHOBHBIX YCIIOBUAX €20 NPOGEOCHUSL.

MexXHOon02Ull npu

peueHuu

akmyanvuslx 3a0a4

NPUKTIAOHOU

Mamemamuxuy u

uHghopmamuxu

IIK-1.3: Umeem Bnaoems: 3aoauu

NPAKMUYecKutl Onbim | -NPaKmuyeckumu Ha8bIKamu peueHus.

peuienus KOHKDEMHbIX 3a0ay OnpeoeneHus.

AKMyanbHulX 3400y DYHKYUOHATBHBIX C8A3ell MENHCOY

NPUKIAOHO CIYHAUHBIMU COOLIMUAMU U UX

Mamemamuky u BEPOSIMHOCIISIMU C YElbl0 NOJYYeHUs]

uHgopmamuru O0ONOIHUMENbHOU UHGOpMayuu o

PeanbHbIX ABNEHUAX,

- Memooamu meopuu 8eposimHoCmel,
KOMmMopble NO380JIAI0NM U3VHUMb CBOUCMEA
PeanbHbIX NPOYeccos u sA8IeHUll,
DYHKYUOHUPYIOWUX 8 YCTIOBUSAX
CVYAUHBIX PAKMOPO8 U NOIYYeHUs
oononnumenvhol ungopmayuu. Bradems
CnoOCcoOaMU HAYYHO20 aHAU3A
KAYeCmeeHHbIX U KOTULEeCMBEHHbIX
XApaxKmepucmux cmamucmuyecKu
VCMOUYUBLIX IKCNEPUMEHNO8 C YEbIO
BbISIGICHUE CIMAMUCTIUYECKUX




3aKOHOMepHOCmel HAbI00aemMo20
npoyecca.

3. CTpyKTypa U coiep:KaHue TUCHUIINHBI «Teopusi BepoATHOCTEI»

3.1. TpynoeMKoCTh TUCHUNIHHbI

Ounast popma o0yuenust

Oo0mas Tpy10eMKOCTh 33ET

YacoB no yueoHOMY NJIaHy 108

B TOM 4YMCJIC

ay/IMTOPHbIEC 3aHATHSA (KOHTAKTHasi padoTa): 81
- 3aHATHS JIEKIIMOHHOI0 THIIA 32
- 3aHATHS CEMHHAPCKOr0 THIA 32
- 3aHATHSA J1a00PaTOPHOI 0 THIIA 16
- Tekynmii koHTpoJs (KCP) 1

caMocCTosiTe/IbHAs padoTa 27

"pOMe)RyTO‘{HaH aTrecranuda — 3a4eT

3.2. Conep:xanue TUCHUNITUHBI

B Tom uncie

KonTakTHas padota (padora Bo
B3aMMOJEICTBHH ¢
npenogaBareseM), yachl. 113 Hux

HaumenoBaHHe U KPaTKoe coep/Kanue pasieaos u | Bceero
TeM AUCHHUIIMHBI
(4acwpl)

SanaTusa
CeMHUHAPCKOTo

3ausTus
1a00pPaTOPHOIO

THIIA

VIEKIIMOHHOI'O
THIIA

BansaTus
THIA
Bcero

CamocrosiTesibHasi padoTa

00y4aK0IIErocsi, Yachl

Tema 1. IlIpocreiilime MeTOABI HCYUCIEHUS
TeOpUHU BEPOSITHOCTEIA.

DOneMEeHThl OCHOBAaHHS TEOPHUH BEPOSTHOCTEH U
BEpOSITHOCTHOE  TIpocTpaHcTBO  Kommoropoga.
Bepxuanii mpegen mocnenoBaTensHOCTA CIyYalHbBIX
coObITHH. HIKkHME Tpenen IMocieaoBaTeIbHOCTH 22 7 7 3 17
CITyJaiHBIX COOBITHUH. Oo61ume CBOIiCTBA
BEPOSATHOCTHOH (DYHKIIMH OT CIyYalHBIX COOBITHH.
O ciygaiiHOM OpOCaHWH TOYKH Ha IEHCTBHTEIBHYIO
IpsSMYI0 U KOHCTPYKTUBHOE 3a/laHUE OOpEeIeBCKOM
G-anreOphl.

Tema 2. OqHoMepHbIe ciyyaiiHble BeJTHYUHbI.

BeposTHOCTHBIE MOZENM H3MEPUTENEH HCXOIIOB
CTaTUCTUYECKH  YCTOMYMBBIX  JKCIIEPHMEHTOB.
OnHoMmepHbIE CilydyallHble BEJIMYMHBI U UX 3aKOHBI
pactpenenenus.  Kmaccupukamms — ciaydaiHBIX 29
BEJIMYMH. Teopema JleGera. [Toctpoenne
BBEIOOPOYHOTO BEPOSATHOCTHOTO IPOCTPAHCTBA 10
HWHTETpajibHON byHKIIH pacopeneneHusl.
[pomsBomsamme (HYHKIUH U XapaKTEPHCTHUICCKUE

(GyHKIIUH.

Tema 3. MHOroMepHbIe CiIy4aiiHbIe 25 8 8 4 20




BeJIUYMHBI.

ITonsiTue 0 city4aiiHBIX BEKTOpAaX, MHOTOMEPHBIE
(YHKUIUY pacrpeacieHus: 1 UX CBOHCTBA.
JluckpeTHbIE 1 HEMTPEPBIBHBIE MHOTOMEPHBIE
CIly4aiiHbl€ BEJIUYMHBI. Y CIIOBHBIE 3aKOHBI
pacrpenenesus, CTaTUCTUYECKasl 3aBUCUMOCTb
Clly4aiiHbIX Benr4uH. PopMyJia MOIHOU
BeposiTHOCTHU U baiieca B ciryyae HECUETHOTO
Yrcia THIoTe3. 3aKOHBI pacipeaeneHus: QYHKIIHA
OT Cy4alHbIX apTyYMEHTOB.

Tema 4. YucjioBble XapaKTepPUCTHKH
OTHOMEPHBIX CJYYAiHBIX BeJTUYHH.

CaoiicTBa MaTeMaTUYECKOro OKHJAHMS,
AUCIIepCuu, Ha4YaJIbHOI'O u LHEHTPAJILHOI'O
MOMEHTOB BBICIIMX IOPAAKOB, Kod(duumenTa 24 7 7 4 18 6

aCUMMETPUM,  DKCLEecca, MOJbI,  MEIUaHBbI,
kBaHTHiei. HepaBenctBa YeObimeBa. TecToBbie
OJIHOMEPHBIE CIIyYaiiHbIE BEJIMUNUHBI U UX 3aKOHBI
pacupeneneHust.

Tema 5. D1eMeHTHI TeOPUHU KOPpPeISIIUHU.
YucnoBble XapaKTEPUCTHKU CHCTEMBI CIy4alHBIX
BEJIMYMH: MaTeMaTHUECKOE OXHIaHHE, KOBapHamys,
mucriepcust, kodddurnmenrta koppensuuu. OCHOBHBIE
CBOMCTBa KOBapualuu u K03 purmeHTa
KOppeIsIiuu CITy4aiHBIX BEJIUYMH. 14 3 3 2 8 6
DyHKLUHOHATIbHAS, CTaTUCTUYECKAs] u
KOPpENALMOHHAs 3aBUCUMOCTb MEXAY CI1y4aliHbIMU
BEJIMYMHAMU. YcnoBHbIE MAaTeMaTUYECKUE
OXKHJAHUA CIy4ailHbIX Benu4uH. Perpeccus
CIIy4ailHbIX BEIMYMH U JIMHUU PErPECCUM.

Tekymuii kourpons (KCP) 1 1

ITpoMexxyrouHas aTTecTanus —3a4yer

Uroro 108 32 32 16 81 27

TekyIuii KOHTPOJIb YCIIEBAEMOCTH PEANIN3YETCS B paMKax 3aHATUN CEMUHAPCKOrO THIIA.

[IpomexxyTouHas aTTecTanus MPOXOAUT B TPAIUIIMOHHOHN Gopme (3a4€T).

4. Y4eOHO-MeTOAMYECKOE 0fecredeHne CaMOCTOSITEILHOI PatoThl 00yYa0IIHXCST

CamocTosiTennbHass paboTa CTyOeHTa NpU H3YYEHWH IOUCLUIUIMHBI «Teopus BepoOsSTHOCTEN»
BKJIIOYAET BBIIIOJHEHUE 3aJaHUN MOJ KOHTPOJIEM MpEHoJaBarels, pelieHHe IOMAIIHUX 3aJaHuil U
MOATOTOBKY K DJK3aMeHy. /[l CcaMOKOHTponsi y CTyAeHTa HMEETCs BO3MOXKHOCTh YAaJIEHHOTO
TECTUPOBAHMA 10 IMCTAHLMOHHOMY JIEKIMOHHOMY Kypcy «Teopusi BepositHocteit». Ilpu u3ydenun
mucuuiuimHel - «Teopust  BeposiTHOCTEH» — MCIONB3YIOTCS  Y4eOHO-METOAMYECKHH  KOMIUIEKC |
JMCTaHIIMOHHBINA y4eOHBIN MaTepual, pa3paboTaHHble B YueOHO-HayYHOM LEHTPE MPUKIAJHONW TEOPUHU
BeposiTHOCTe. OCHOBHBIE METOJMYECKHE HHHOBALlMKM M 00pa30BaTeNbHble TEXHOJIOTMHU MPH pa3paboTke
3TOH TUCHMIUIMHBI CBSI3aHBI C IPUMEHEHNEM HHTEPAKTUBHBIX METOI0B 00ydeHHs. DTOT METO/ BKIIIOYAET,
HanpuMep, cieayloume crnocoObl: 1) npeacraBieHre U 00bICHEHHE CTYACHTaM COBPEMEHHOW Hay4HOU
nH(popManuu; 2) MpoBeICHUE IUAJOroB MO TeMe JISKIHH C ayAuTopHei; 3) pacCMOTpEHHE MPUMEPOB

HU3BCCTHBIX I1apaJOKCOB; 4) IIOCTAaHOBKA BOIPOCOB M OpraHMU3alus HUCKYCCHUH, 5) KOHCYJIbTallUU I10




MPEBAPUTEIBHOMY Pa300py MPOYMUTAHHOTO Marepuaina; 6) 3JIEKTPOHHOE TECTHUPOBAHHUE CTYJCHTOB.
WuTepakTuBHBIN MeTO 00yueHHMS OCHOBAaH Ha TaKOW OpPraHM3alMM Y4eOHOro Mpoliecca, IPU KOTOPOi
MPAKTUYECKU BCE CTYICHTHI OKAa3bIBAIOTCS BOBJICUCHHBIMH B Tporiecc rmo3HaHus. CTyIeHTHl UMEIOT
BO3MOXKHOCTh TIOHMMaTh M pacCyXJaTh IO MOBOAY TOTO, YTO OHU 3HAKIOT U JyMmaroT. Takoro poma
MPOIECCH O0YYCHUS 3aHMMAET, Kak npaBuio, 15% nexuuid. [Ipu 3ToM uiaer oOMeH 3HaAHUSAMH, UACIMHU,
criocobamMu  JeaTeabHOCTH. JIabopaTOpHBIH MPaKTHKYM I10 TEOPHH BEPOSTHOCTEH BBIMOJHSIOTCA C
WCIIONb30BAHMEM  CTAaTHCTUYECKUX IMAKETOB, & TaKXKe CICHHATU3UPOBAHHOIO  MPOrpaMMHO—
METOJIMYECKOT0 O00eCIeueHus, pa3padOTaHHOro Ha Kadeape MNPUKIAJHOW TEOPUH BEPOSTHOCTEH.
CamocrosTenbHast padoTa CTyJIEHTOB MPOUCXOAUT B (hOpME BBIITOJIHEHUS JIOMANTHUX 3aJaHUH MO0 KypCy
«Teopusi BEpOATHOCTEH», pPeau3yONMX MPOLEIypPhl TOCTPOSHHS U aHajKn3a BEPOSTHOCTHBIX MOJENei
CTaTHCTUYECKHA YCTONYMBBIX CIIydaHHBIX OKCIEPUMEHTOB M HMX KOJHMYECTBEHHBIX XapaKTEPUCTHK.
CamocrosTenbHas paboTa KOHTPOJIUPYETCS MPENnoaBaTeieM, Kak BO BpeMsl ayIMTOPHBIX 3aHATHH, TaKk U
BO BpeMs BHEAYAUTOPHOW pabOThI, B TOM YHCJIE C MCIIOJb30BAHUEM KOHCYJIbTAIMU IO 3JICKTPOHHON
oYTe.

OddextuBHON PopMoil yaeOHOr0 TIpoIiecca SIBISIETCS TPOBEICHNUE CEMUHAPCKUX, TPAKTUUECKUX U
7a0OpaTOpHBIX 3aHATHHA. OJTa ¢opMa 3aHATHNA HaANpaBjieHA HA Pa3BUTHE CaMOCTOSTEIHHOCTU
00y4aroIMXCsi, MPUOOPETEHHUE YMCHUN M HAaBBIKOB. [IpakTUuecKue 3aHATHS MPEAIOIaracT BhIMOJIHECHUE
CTyIIEHTAaMH JIOMAITHUX paboT. YdeOHO-MeTomudeckoe OOecredeHne CaMOCTOATEILHOW paboTh
00y4aroMMXCs CTY/IEHTOB MPeIyCMaTpPUBAET KOHCYIbTAIIMH 110 JEKIIHOHHOMY KYpCY, 110 MPaKTHKE U 10
nabopaTOpHEIM paboTaM, MPOBOIUMEIE TpernomaBaTessMu. CamocTosTeapbHas padoTa 3aKIIF0YaeTcsl B
O3HAKOMJICHHH C TEOPETHYECKHM MaTepuajioM MO y4eOHHKaM M MOHOrpadusM, YKa3aHHBIM B CITHCKE
nmutepaTypbl. CaMocTosTenbHast paboTa MOYKET IPOMCXOIUTh KaK B YUTAIBHOM 3ajie OMOITMOTEKH, TaK U B
JOMAIITHUX yCIOBUAX Ha KOMITBIOTEPE, HCIIONB3Ysl SJIEKTPOHHBIA IUCTAHIIMOHHBIN yIeOHBI MaTepHal 1o
nucuuiuinHe «Teopust BEpOsiTHOCTEN .

Cnucok NpuMepHBIX BONPOCOB U 33/IaHM#i /I8 KOHTPOJISI CAMOCTOSITEJILHOI padoThl
CTyIeHTOB no aucnumianne «Teopusi BepossTHOCTEH»
1. JlokazaTh OCHOBHBIE 3aKOHBI, KOTOPBIM YOBIETBOPSIOT TEOPETUKO-MHOKECTBEHHBIE OMepaIiuu

HaJ[ CITy4ailHBIMU COOBITHSIMH.

2. Jloka3aTs, 9T0 cOObITHS A, A B, AUB 06pasyior nonuyio rpymnmy HoHapHO HECOBMECTHBIX
COOBITHH.

3. OnbIT cocTouT B Opocanuu Tpex MoHeT. [lycts MoHeTsl 3anymepoBaHbl U coObiTHs C1, C2 n Ca
O3HAYalOT BHINAJIEHHE TepOda Ha MEepPBOi, BTOPOH M TPeTheil MOHETaX COOTBETCTBEHHO. [lycTh coObITHE A
O3HauaeT BBIMAJIEHHE OTHOTO repba u aByx udp, a codbiTe B ecTh BhImajzeHne He Oonee oxHOTO repoa.
Beripasuts uepes Cy, C,, C3 codbrrust A u B.

4. IIpuBecTn mpuMepsl NOCTPOSHUS TPOCTEHILINX G-anreop.

5. Tlokaszate, uro A(1B # & Torma m Tompko Torjma, korma umeer wmecro (AU B)ﬂ

N (K Us)yNn@u E) # . [IpOMHTEPIIPETHPOBAT ATO YTBEPIKICHHE HAa KOHKPETHBIX IIPHUMEpax.



6. Ilycte skcmepuMeHT E 3akmioyaercss B HENPEAHAMEPEHHOM IOAOPACHIBAHUM C TIOMOILBIO
HEKOTOPOr0 MeXaHM3Ma Ha IOBEPXHOCTh CTONa ABYX MOHET. Ha omHOH CTOpOHE Ka)KAOW MOHETHI
n3o0paxxeH repd, a Ha Ipyrod — pemietka. B 3ToM 3KcreprMeHTe HET BO3MOXKHOCTH (PMKCHPOBAHUS
rep6a " pCIICTKH, €CJIM MOHCTHI BbIMNAJINA OJUHAKOBBIMH CTOPOHAMMU. HOCTpOI/ITI) BEPOATHOCTHYIO MOJICIIb
JUISL TAKOTO DKCIIEPUMEHTA.

7. CdopMmynupoBaTh OCHOBHOE OTIMYHE CIyYalHBIX BEIHYMH OT (yHKOMH, KOTOpBIE
paccMaTpuBaIOTCA B Kypce MaTeMaTH4ecKoro aHaJm3a.

8. IlepeuncinuTh OCHOBHBIE 3aKOHBI pacHpeleNeHus] TUCKPETHBIX, HEMPEPBIBHBIX, CUHTYJISIPHBIX U
CMCIIaHHbIX CHy‘IaﬁHle BCJIIMYHUH.

9. Cnyualinas BelnuuuHa &, COCPENOTOUYCHHAs Ha oTpe3ke [1, 4], 3a7aHa MHTErpaNbHON (yHKIIHEH
pacnpenenenns F:(x) = ax? + bx + ¢ wuMeronteli MakCHMManbHOE 3HadYeHHe NpU X = 4. BHIUHCIHTSH
BEPOSTHOCTH TonaaaHus & B 0Tpe3ok [2, 3].

10. JIokazaTs npenenbHble CBOWCTBA MHOTOMEPHON WHTErpalIbHON (DYHKIIUH PacIpe/IeeHusl.

11. TlocTpouTh BHIOOPOYHOE BEPOSITHOCTHOE MPOCTPAHCTBO JUISl CIyYAHBIX JBYMEPHBIX BEIHUYHUH,
UHTerpajbHas QyHKIHs KOTOpbIX paBHa F(X, Y).

12. HaifTn KOMITO3WITMIO 3aKOHOB PacCIpeeNeHns] CUCTEMBI IBYX CIy4alHBIX BEIHYNH.

13. IlpuBectu ciaydau, KOrja MaTeMaTH4ECKOE OXKUJAHME M MOMEHTHI CIy4alHBIX BEIMYUH He
CYILIECTBYIOT.

14. Ha 3adere cTyINEeHT HOJYy4MJ IIECTh 3a4ad. BeposTHOCTH TOro, YTO CTYAEHT PELIMT 3ajgady
[IpaBUJIbHO, OAIMHAKOBA AJ BcexX 3ajad u paBHa 0,8. OmnpenenuTsh cpeaHee KOIUYECTBO U JAUCIIEPCUIO
PELIEHHBIX 3a4a4.

15. Tloctpouts TpadmKu HHTErpaNbHBIX (YHKOUNA pachpereNeHus Ui TPeX ITyacCOHOBCKUX
CITy4alHbIX BeTHUYUH ¢ mapamerpamMu A = 0,5, L =1u A = 3,5.

16. CnydaiiHasi BenmuunHa & pacrnpenelieHa Mo SKCIOHEHIMATBHOMY 3aKOHY ¢ mapamerpom A > 0.
Haitru BepostHocts P({o: | £(0) -ME| < 3(DE)Y2}).

17. llpumensis MeToj TNPOW3BOIAIMX (YHKIWH, MOKa3aTh, 4To cymma & + & = & nByx
HE3aBHCHMBIX ITyaCCOHOBCKUX CIy4ailHBIX BEMHMYHMH &3 W & C mapaMeTpaMu A1 U A2 COOTBETCTBEHHO
pacnpenenena o 3akony Ilyaccona ¢ mapamerpom A = A1 + Aa.

18. B uem 3akmiouaercs OTIMYME YHUCIOBBIX XapaKTEPUCTUK OJHOMEPHBIX M MHOI'OMEPHBIX
CIIy4ailHbIX BETUYUH?

19. IlpuBect BHJ KOBapHALMOHHOW MAaTPUIBl Ul IIONAPHO CIYYaWHBIX HEKOPPETUPOBAHHBIX
BEJINYHH.

20. IlpuBenute mnpruMep (QYHKIMOHAJIBHO 3aBHCHMBIX M BMECT€ C TEM HEKOPPEINPOBaHHBIX
CITly4alHbIX BEJTMYHUH.

21. Eciu € — nocrosiHHas BenuymHa, &1(0) = C w1 Beex @ €Q U & — Mpou3BONIbHAS AUCKPETHAS
cllydaiiHas BeNMYMHA, KOTOpas NPUHUMAET 3HAa4YeHUs M3 MHOXecTBa {Xi1, Xz, ...}. IlokazaTh, 4TO

yCIIOBHOE MaTeMaTHdeckoe oxxumanne M(Ex | & = Xi) = C st Beex Xi € {X1, X2, ... }.



5. D oHJ OLIEHOYHBIX CpeacTB AJisd HpOMe)KyTO‘lHOﬁ aTTeCTAlluM 10 JTUCHUIIJINHE

«Teopust BepOATHOCTEH», BKJIIOYAIOLIMIA:

51 Onucanue MKaJa OHCHUBAHUA PE3YJIbTATOB 06yquHﬂ nmo JMcCIMIJInHe
Yposenn Illxana oneHuBanus ¢POPMUPOBAHHOCTH KOMIIETEH LM
chopmupoBan
HOCTH HEYIAOBJIET
YIOBJIETBO MPEeBOCX0/
KOMIETEeH il IJI0X0 BOPHUTEJIBH XOpPOII0 04Y€Hb XOPOII0 OTJMYHO
puTeILHO HO
(MHAMKaTOpa 0
JIOCTHIKEHU ST
KOMIIETeHI[HiA) He 3auteno 3aureHo
OtcyrcTBUe
3HAHUHT
TeopeTHiec
KOO YpoBeHb YpoBeHb YpoBeHb
p . MuHuMaIEH p . p . YpoBeHb
MaTepuajna. | 3HaHHH 3HAHHH B 3HAHWH B . YpoBeHb
0 3HAHUI B .
HIKE o0beMe, o0beMe, 3HAaHUI B
JIOITYCTHMBI 00BeEME,
HeBosmoxH | mMuHMMAans- . COOTBETCTBYIOII | COOTBETCTBYIOI o0beMe,
1 ypOBEHb COOTBETCTBY
OCTh HBIX . €M IporpamMme €M IporpamMme TIPEBBIIIAI0
. | 3HaHHMIL. FOLIEM
3uanus OIICHHUTH TpeboBaHuiA MOJITOTOBKH. MTOJITOTOBKH. meM
JonymeHo porpaMme
TIOJIHOTY . Umenn JonymeHo Jonymero porpaMMmy
. MHOT'O MOJITOTOBKH
3HaHUU MECTO HECKOJIBKO HECKOJIBKO TMOArOTOBKH
HerpyobIX , 6e3
BCJICACTBHE | rpyObIe HerpyObIX HECYILECTBEHHbI
OIITHOKH. OIIHOOK.
OTKa3a OIITHOKH. oMb oK X OIIHOOK
oOyuaromier
ocst OT
OTBETA
[Iponemonc
TPUPOBAHBI
IIponemonc | Ilponemonctpu pHp
OtcyrcTBHE BCE [Iponemonc
Ipu TPUPOBaHbl | POBaHBI BCE [IponemoHcTpU
MHMHUMAJTb- OCHOBHBIC TPUPOBAHBI
peleHun OCHOBHbIC OCHOBHbIEC pOBaHHI BCe
HBIX YMEHUS, BCe
o CTaHIapTHBI YMEHUL. YMEHUAL. OCHOBHBIC
YMEHHH. pelleHbI Bce | OCHOBHbBIE
X 3a]a4 He Permrens! Permrensl Bce YMEHUSL.
Heso3mox- OCHOBHbBIE YMEHUS,
HPOJEMOHCT | THIIOBBIE OCHOBHbIC Pemens! Bce
HOCTb 3a/1a4M ¢ peleHbI Bee
PHpPOBaHbI 3a/1a4U C 3aJ1a4M ¢ OCHOBHBIE
OLICHUTD OTJICJIbHBIM | OCHOBHBIE
OCHOBHBIE HErpyObIMH | HErpyObIMHU 3aJ1a4M.
YmMenus HaJIu4ue u 3a/1a4M.
. YMEHHS. OIIIMOKAMH. OIIIHOKAMH. BrlnonHeHb! Bce
YMEHHH HecylecTBe | BrlmonHeHs!
Boinonxens! | BuimonHeHsl Bce | 3amaHus, B
BCJICACTBHC HHBIMH BCe
Wmenn BCE 3a7aHus, B HOJIHOM
OTKaza HEJOYEeTaMH | 3a/IaHus, B
MECTO 3aaHus, HO | IIOJIHOM 00beEME, HO
oOyyaromier , TIOJTHOM
rpyoble HE B 00beME, HO HEKOTOPBIE C
ocs OT BBITIONIHCHBI | 00BeMe Oe3
OLIHOKH. TI0JIHOM HEKOTOpbIC C HEO0YETAMMU.
OTBETa BCE 3aJIaHUSl | HEJ0YETOB
o0beme. HEJ0YETaMH.
B ITOJIHOM
obbeMe.
Orcyrcreue | Tlpu Nwmeercs IponemoncT- IMponemonctpu | IIpomemoHc
BIaACHHA pelIeHnH MHHHUMAJIbH | pUpOBaHbI POBaHbI TPUPOBAHBI [Iponemonc
MaTepUanoM | CTaHAapTHHI | bl HAOOp 6a3oBble 6a3oBble HaBBIKK NIPH | TPUPOBaH
X 3aJ1a4 He HaBBIKOB HaBBIKU TIPH HaBBIKH TIPH peleHnn TBOPYECKUI
H Hesosmoxn TpOoJAEeMOHCT | I peumeHnu pemeHun HecTaHaapT MOJIXO0MI K
aBBIKH
OCTh PHUPOBaHBI peueHus CTaHIapTHBIX CTaHIapPTHBIX HBIX 3a7a4 peLIeHnI0
OLICHUTH 0a3oBBIC CTaHNAPTHBI | 3a/1ay C 3a1a4 6e3 0e3 omubOK | HecTaHAapT
HaJtnm4gue HaBBIKH. X 3a7a4 ¢ HEKOTOPBIMHU OIIHOOK 1 " HBIX 3aJ1a4.
HaBBIKOB HCKOTOPBIM HeOoYeTaMu HEI0YETOB. HEI0YETOB.
Beneacreue | Mimennm "




oTKa3a MECTO HeJoueTaMu
oOydaromier | rpyosre

ocd oT ommoOKy.
oTrBeTa

Ikana oeHKH NPU NPOMEKYTOYHON aTTeCTANMHU

Ounenka YpoBeHb NOATOTOBKH

Bce xommeTeHIM (4acTH KOMIETEHINHI), Ha (POPMUPOBAHUE KOTOPHIX
IIpeBocxonHO HarpagJieHa TUCHUIUIMHA, COPMHUPOBAHBI HA YPOBHE HE HUXKE
«IPEBOCXOAHO»

Bce kommereHnMM (4acTH KOMITETEHIMH), Ha ()OPMUpPOBAHUE KOTOPBIX

OT1nu4aHO HarpaeJieHa JUCIMIUTNHA, COOPMHUPOBAHBI HA YPOBHE HE HIDKE «OTIIMYHOY,
Opu 3TOM XOTsA OBl OfHA KOMIIETEHIMsS c(opMHpOBaHa Ha YpOBHE
«OTIIMYHO»
Bce kommereHuuu (Yactv KOMIleTeHNHWi), Ha (HOPMHUPOBAHHE KOTOPBIX
3a4TEHO Ouenb xopouio HamnpaeplieHa JUCIMIUIMHA, C(OPMHUPOBAaHBI HA YPOBHE HE HIXKE «OYEHb

XOpOLIO», IPU 3TOM XOTs ObI O/IHA KOMIETeHIIUs chOPMHUPOBaHa HA YPOBHE
«OUYEHb XOPOIIO»

Bce kommnereHIMH (Y4acTd KOMIIETEHIWH), Ha (DOPMHPOBAHHE KOTOPBIX

Xoporto HarpaeJieHa JUCHMILUINHA, COPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOLION,
Opu 3TOM XOTs OBl OfHA KOMIleTeHIHs c(QOpMHpOBaHa Ha YpPOBHE
«XOpOLIO»
Bce koMIleTeHIMH (YacTH KOMIICTCHIIHI), Ha (OPMHUPOBAHHE KOTOPBIX
Y 10BIIETBOPUTENEHO HampapiieHa [WCLIMIUIMHA, C(HOPMUPOBaHbl HA yYPOBHE HE HHXKE

«YIOOBJICTBOPUTENBHO», TIPH O3TOM XOTA OBl OXHA KOMIICTCHLHS
copMupoBaHa Ha YPOBHE «yZOBIETBOPUTENBEHO»

Xora Obl  omHa  KOMIeETeHHUs  cQOpMHpOBaHa  Ha  ypOBHE
HeynoBneTBOpUTENIbHO | «HEYIOBJICTBOPUTEIBHOY», HU OIHA M3 KOMIETCHIMH He c(hOpPMHUpOBaHA HA

HE 3a4TCHO
YPOBHE ILTIOX 0%
ITnoxo Xots Ob1 OIHA KOMIIETEHIINS CPOPMHUPOBAHA HA YPOBHE ILIIOXO0)»
5.2. TunoBble KOHTPOJIbHBIE 3QaHUSI MJM HHbIE MaTepUAaJibl, HEOOXOAMMBbIE AJIsl OLEeHKH

pe3yabTaTOB 00yYeHHs

5.2.1 KoHTpoJbHBbIE BOMPOCHI

Bomnpocsi: Koo ¢popmupyemoii
Komnemenuyuu
1. Cobbitust Az, Az, ..., An HE3aBUCHMBI B COBOKYITHOCTH U BEpOsTHOCTH P(Ax) = [K-1

= p«. HaliTi BeposiTHOCTH ClleAyIONIMX COOBITHI: 1) HE TPON30UAET HA OTHOTO U3
coObITUH A1, Ay, ..., An; 2) Ipon30HAET XOTsI ObI OAHO U3 COOBITHH A1, Ay, ..., An;

3) IpOM30UIET OTHO U TOINBKO OAHO U3 COOBITHH A1, Ay, ..., An.

2. [IBe pa3nuuuMble UTpalibHbIE KOCTU OpolieHs! oauH pa3. Ilycts cobsiTue A OIIK-1
COCTOHT B TOM, YTO Ha BTOPOH KOCTH BblNazaer nudpa wi 1, umu 2, um 5.
Hanee, cobbiTue B o3HavaeT, 4T0 HA BTOPOH KOCTH MOSBUTCA M ppa nnu 4, nuin
5, mu 6. Hakoner, coobiTrie C 03Ha4yaeT BhINaIeHHE CYMMbI OUYKOB Ha

HUIpaJIbHBIX KOCTAX, paBHOﬁ 9. I[OKa3aTI:, YTO B 3TOM 3KCIICPUMECHTC




HE3aBHCHUMOCTh TPOUKH coObITHit A, B 1 C He BIIedéT ux momnapHyro

HC3aBUCHUMOCTbD.

3. ITyctb gocroBepHoe codbiThe Q = {1, W2, M3, w4} 1 P(w1) = P(wy) = 3/8,
P(ws) = P(w4) = 1/8, A = {w1, w3}, B = {w2, ws}, C ={w, ws}. [Tokazars, uto

coObiTus A, B, C He ABISAIOTCS HE3aBUCHUMBIMH B COBOKYITHOCTH.

OIIK-1

4. Ucnonb3yst TabIMIIbI, HAMTH BEPOSTHOCTB TOTO, YTO B obmiecTBe u3 1095

4yenoBeK poBHO 10 4enoBeK poAMINCH B IIEPBLIH IEHbL HOBOT'O TOIa.

IK-1

5. BeposTHOCTB BBIXOJAa U3 CTPOSI OAHOIO0 KOMITBIOTEPA 3a HEKOTOPOE
¢dukcupoBanHoe Bpemst paBHa 0,2. OnpenenuTs BEpOsITHOCTH TOro, 4To u3 100
TaKOro THIIa KOMIIBIOTEPOB B TEUEHHE 3TOr0 BPEMEHH MX BBIMJET U3 cTpos oT 14

1o 26.

[K-1

6. I1o mtenu npousBoautces 1000 HE3aBUCUMBIX BHICTPENIOB. BeposSTHOCTH
Tonajalus B IIeb pu ogHOoM BhIcTpene paBHa 0,002. Mcmonb3ys TaOIUIIE,
BBIYUCIIATH BEPOSITHOCTH TOTO, YTO B PE3YyJIbTaTe CTPEIHOBI OyAeT

3a(UKCHPOBAHO HE MEHEE YETHIPEX TOMaTaHMH.

OIIK-1

7. Hexto xymmn 300 xaprouek s urpsl B thpaxe "Cmoptioro 6 u3 49". Ha
KaXJIOW M3 DTHX KapTOYECK OH CIIy4alHBIM 00pa3oM M HE3aBHCHUMO OT OCTaJbHBIX
KapToueK OTMeYaeT TOIbKO ImiecTh u3 49 pas3n4HbIX BHJIOB CIIOpTA.
MaxkcrMabHBINH BBEIMIPHINT Ha KaXTyl0 KapTOYKY BBHINIAJIAET, €CITH HEKTO OTMETHII
HAa DJTOM KapTO4KEe MIECTh BHUJIOB CIOPTa, KOTOPHIC COBMANAIOT C
HeTIpeTHaMepEHHBIM BBIOOPOM TIECTh U3 49 CIOPTHUBHBIX HOMEPOB JIOTEPEHHOM
komuccreld. KakoBa BEpOSTHOCTh TOrO, YTO HEKTO TIOJYYHUT POBHO JiBa

MaKCHUMaJIbHBIX BBII/IFpBIH_Ia?

OIIK-1

8. ABTOOyCHl MOAXOIAT K OCTaHOBKE ¢ HWHTepBaioM B 5 wmuH. CryuaitHas
BelMYMHA & ompenesnsier BpeMsl OKHJIAHUS aBTOOyca MaccakupoM. [IIoTHOCTH
pacrpenenenus BepositHoctei f(X) = 0 mpu X <0, f(X) ==0,2 mpu 0 <X < 5 u,
Hakoner, f(X) = O mpum X > 5. Onpenenuth HHTErPaibHYIO (YHKIHIO

pacnpeneneHys CIy4ailHOro BpEMEHH OXXKUAAHUS aBTOOyca W BEPOSTHOCTb BHUIA

P(1< £ < 2,5).

OIIK-1

9. Ilpu pabore DBM B ciyuyaiiHble MOMEHTBI BpEMEHH BO3HUKAIOT
HeucnpaBHocTH. [InotHOCTD pactpenenenus f(X) Bpemeru paborst 9BM o
nepBoil HercrnpaBHOCTH paBHa AeXp{—At} mpu t > 0 u paBHa Hy:1r0 TIpH t < 0, T1IE
napamerp A > 0. IIpy BO3HUKHOBEHHN HEUCHPAaBHOCTH OHA MTHOBEHHO
obnapyxuBaerca 1 9BM cpasy nocrynaer B peMOHT. PeMoHT npopomkaercs
Bpemst h, mocne yero 9BM cHoBa Bkitouaercs B padoty. HalTi mioTHOCTb
pacnpenenenus U QyHKIHIO pacipeacieHus] IPOMEKYTKa BpEMEHH & MEeXIy

JIBYMsI COCEJTHUMH HEUCIPaBHOCTSIMU. Beraurcinth BepositHocTh P(E > 2h).

OIIK-1




10. IlpuBectn mnpumep, Korga U3 NPUYUHHON HE3ABUCUMOCTH CIy4alHBIX

BCIIMYUH CJIICAYCT HUX CTATUCTUUYCCKAd HE3aBUCHUMOCTD.

[K-1

11. IlpuBectn mnpumep, KOrga ciy4yaiiHble BEIUYMHBI & W 1 SBISAIOTCA
CTaTHUCTUYECKH  HE3aBUCUMBIMM,  XOTS  MEXKJIYy  HHUMHU  CYLIECTBYET

(yHKIMOHATBHAS 3aBUCUMOCTb.

[K-1

12. JIBa urpoka, He3aBUCHUMO JAPYT OT JApyra, CIy4aiHBIM 00pa3oM OpocaroT 1Mo
OJIHOMY Pa3y MIpalbHyI0 KOCTh. HaliTi 3aKOHBI pacrpeeeHNsT CHCTEMBI IBYX
CITydalHbIX BEUYHMH E1 U &, KOTOPBIE OMPECIISIOT YHCIIO BBIIAJACHUH OYKOB IS

TIEPBOIr0 1 BTOPOro UTPOKOB COOTBETCTBEHHO.

OIIK-1

13. Haynauy noaOpacsiBatoTCs OJIMH pa3 JIB€ MOHETHI pa3HOW cUMMeETpHUH. ['ep0
TIOSIBJIIETCS C BEPOATHOCTHIO P1 HA TIEPBOM MOHETE M C BEPOSATHOCTHIO P2 HA
Bropoii. [TycTh &1 ompeenser Yucio BHINABIINX TepOOB Ha MepBOi MOHETE U &>
— Ha Bropoii. CyMMapHOe 4KCcII0 BBIMABIIMX Ha 00erx MOHETax repooB
0003HAYHMM Hepe3 1M1, a — pemerok uepes 2. Haliti koadduimenT xoppensnuu

CIIy4ailHbIX BEIMYHH 11 U 1M2.

OIIK-1

14. TlpuBeaure mnpumep (YHKIMOHAIBHO 3aBHCHMBIX M BMECTE C TeM

HEKOPPETUPOBAHHBIX CITydYalHBIX BETHYHH.

[K-1

15. Ecin ¢ — mocrosuHast, £1(o) = C st Becex o € Q u & — npou3BoIbHAs
JIMCKpETHAs CTydaiiHasi BETMUMHA, KOTOpask IPUHUMAET 3HAYCHHS 3 MHOXKECTBA

{y1, ¥y, ...}. ITokasaTh, 4TO yCIIOBHOE MaTeMaTHuecKoe oxumanne M(&1 | &2 =

yi') = ¢ s Beex Vi € {yi', ¥/, ...}.

OIIK-1

16. Kakast cBsi3p CyIIeCTBYyeT MEXKIY MATEeMaTHYECKHUM OXHUIAHHEM H CPETHUM

KBaIpaTHYECKIM OTKIOHEHHEM TMOKa3aTENFHON CIyYaifHON BETUIIMHBI?

[K-1

17. Ilpeanonoxxum, 4To poCT MY>KUYHUHBI OIPEIEICHHON BO3PACTHON TPYIIIBI €CTh
HOPMaJIbHO  pacmpenenéHHas CilydaiiHas BelIWYMHA & € 3aJaHHBIMU
— M2
MaTreMaThyeckuM oxuganueM a = 173 u npucnepcuedr 6°= 36. Omnpeneinuthb
CIIEIYIONINE XapaKTEpPUCTHKHU: a) TOTH KOCTIOMOB 4erBepTroro pocra (176—182
cM) u Tpersero pocra (170—176 cm), KOTOpbIe HYXKHO MPEAYCMOTPETh B 00IIEM
o0beMe MPOU3BOJICTBA IJIs1 JAHHOW BO3PACTHOM rpymnmsr;, 0) KBaHTUIb ypoBHS 0,7
Ul CITy4aiHOM BeNWYMHBEL &; B) COPMYIHPOBATH NMPABUIO «TPEX CHUTM» IS

CIIy4aifHOW BEJTMYUHEI &,

OIIK-1

18. HazoBuTe 0OCHOBHOE MMPAKTHUYCCKOC 3HAUCHUEC PABHOMCPHOI'O 3aKOHA

pacrpeaciacHus.

[K-1

19. BepositHocTh poxkneHus Manpuuka paBHa 0,5. IIpuMeHsst LEHTpajbHYIO
npeaenbHyto Teopemy Jlnnnebepra—IJleBn, HAWTH BEPOATHOCTH TOrO, YTO CPEIU

900 HOBOpOXIEHHBIX AeTel OyaeT oT 435 o 465 MaJIbUNKOB.

OIIK-1




20. Kunoreatp BMemaer 768 3pureneil. HaliTu BepoOsATHOCTH TOro, YTO CpeIu OIIK-1

TaKOr'o KOJMYECTBa 3puteneit terom poaunuck or 180 10 216 uenosexk.

21. Ipennonoxum, 4To cirydaifHas BeTHYMHA HMEET IJIOTHOCTh PACIPEIClICHUS OIIK-1
BepostHocTH f(X) = 27'exp{~| X |}. Ucnonk3ys HepaBencTBO UebbleBa, OLEHUTD
BEPOSITHOCTh TOT'O, YTO ClTy4aiiHasi BEIMYMHA TPUMET 3HAUCHUS 110 MOJYJTIO HE

MeHbIe Tpéx. HaliTi ormmoOKy OIeHKH.

5.2.2. TunoBble TecTOBBIE 3a]aHNsl /151 OLeHKH chopmupoBanHocTH Komnerenmun OITK-1

1. DneMeHTHI OCHOBaHMS TEOPUH BEPOATHOCTEN U BEPOSITHOCTHOE MpocTpancTBo Koamoropoga.

2. BepxHuii nmpenen mocneaoBaTeNbHOCTH CTYyYaliHbIX COOBITHIA.

3. AnreOpbl U O -anredpsl. Mi3MepuMble IPOCTPaHCTBA.

4 O ciyyaitHOM OpOCaHWU TOYKU Ha JICHCTBUTENBHYIO IPSIMYIO U KOHCTPYKTUBHOE 3aJjaHue OOpeneBCKoi o-
anredphl.

5 JluckperHas cimyyaiiHas Benmu4nHA. Psit pacripenenenus AUCKPETHON CITydaifHOW BETHYNHBL

6 buHoMuanbHOE W TEOMETpUYECKOe pachpezeneHus BeposiTHocTed. Pacmpenenenue Ilyaccona.
['nmepreomerpuyueckoe pacupeaeeHue.

7 HwkHWMIA TIpenen mociIea0BaTeIbHOCTH CITyYaWHBIX COOBITHH.

8 HenpepriBHas ciiydaliHas BeTudYrHA. [1IOTHOCTD paclpeneieHUs BEPOSATHOCTEH, e CBOMCTRA.

9 PaBHOMEpHOE U HOPMAJIbHOE PACIIPEACICHUS BEPOSITHOCTEH.

10 OOrmiue cBocTBa BEPOSTHOCTHON (QYHKIIMH OT CIy4alHBIX COOBITHIA.

11.acnpenenenne pyHKIFI OT OTHOTO CIIYIaWHOTO apryMeHTa.

12.YucnoBble XapakTEPUCTUKH CIyYaiHOW BETMYMHBL: MOMEHTHI, KOX(P(UIIMEHT acMMMeTpuH, JKCIecc,
MenuaHa, MOa, KBaHTUJIb.

5.2.3. TunoBble TECTOBBIE 3aAaHHs /ISl OlleHKH copmupoBanHocTH Komnereniuu IK-1

1. HyoxawMii ipezen mocie0BaTeNbHOCTH CTYyYaitHBIX COOBITHH.

2. HenpepbiBHas citydaiiHas BemuuuHa. [IMOTHOCTH pacnpenesieHus BEpOsITHOCTEN, €€ CBOMCTRA.

3. PaBHOMEpHOE U HOPMAJIBHOE paclpeneacHusl BEpOITHOCTEH.

4. O0mue CBOHCTBA BEPOSITHOCTHON (PYHKIIUA OT CIYYaiHBIX COOBITHH.

5. Pacnipenenenne GpyHKIUH OT OJHOTO CITydalfHOT'O apryMeHTa.

6. YuciioBble XapaKTEPUCTUKU CIyYalHOW BEIMYMHBI: MOMEHTBHI, KO3()(UIHMEHT acUMMETPHUH, KCLECC,
MeauaHa, Moia, KBAaHTUJIb.

5.2.4. TunoBble 3a1a4u 115 OleHKHU chopmupoBaHHOcTH KoMneTeHuuu OIIK-1

1. Cnyuaiinas BennunHa. OyHKIMS pacpeneneHus cIydaifHON BeJTMYUHbI, €€ CBOWCTBA

2. MaTeMaTH4ecKkoe OXXHJIaHWE CITyYaifHON BEIMYHMHEI, €ro CBOWCTBA.

3. lucnepeust cmy4aiiHON BETMUMHEL, ee cBoicTBa. CpenHeKBaipaTHIecKoe OTKIOHEHHUE.

4. MHoromepHble ciydaiiHble BenuunHbl. CoBMecTHass (pyHKUMS paciipereieHusi, ee cBoicTBa. YacTHble

(GyHKUIMU pacrpeaeieHusl.



5. MHoromepHbie HENpEpPhIBHBIC CiTy4aiiHble BeMHYUHBL COBMECTHAs IUIOTHOCTh PACHpEICICHUs, c¢
cBoiicTBa. YacTHbIE MIIOTHOCTH pacCHpeaeIeHHUS.
6. MHoroMepHbBIC IUCKPETHBIC CIydaliHbIC BEIUYUHBL Psg pacrnpeneicHus IBYMEPHOH IUCKPETHON
CIy4yaliHOW BEJIIMYMHBI.
5.2.5. TunoBbie 3axauu 17151 onleHKH chopmMupoBanHocTH KommnereHnun MK-1.
1. 3aBUCHMBIC U HE3aBUCUMBIEC CITyYaiiHbIC BETUUUHBIL,
2. OyHKIMU OT CIy4allHBIX apTyMEHTOB. UHCIIOBBIE XapaKTePUCTHKH (DYHKIMH OT CIyd4alHBIX apryMEHTOB.
3. YciioBHBIE paciipeesieHs IBYMEPHBIX JUCKPETHBIX CITyYaiHbBIX BETUYUH.
4. YcnoBHBIE pacipeeieHHs] HEPEPHIBHBIX CIIYYAHBIX BETUYNH.
5. Koad¢puiireHTs KOBapHalMy U KOPPEIIALUHU JIBYX CIy4ailHBIX BEJIMYMH, X CBOMCTRA.
6. IlpuBecTH mnpuUMEpbl CTATUCTUYECKH YCTOHMUYMBBIX SKCIIEPUMEHTOB, HA KOTOPBIX HPOHJLIFOCTPUPOBATH
pa3IuYHbIC CIIOCOOBI BEIOOPA IJIEMEHTAPHBIX HCXOJIOB.
5.2.6. TemMbl 1a00paTOPHBIX padoT Mo qucHUIIMHE «Teopus BeposTHOCTEW» I OIEHKH
copmupoBanHocTu ciaenywuux komnerenuuu OIIK-1, ITK-1.

1. CRoiicTBa 4aCTOT U BEPOSTHOCTEH

2. MoaennpoBaHue OJHOMEPHBIX © MHOTOMEPHBIX CITyIaiHBIX BETUYMH .

3. BeruncieHre 9nciIoBBIX XapaKTEePUCTHK .

4. IlpubmmkeHHOE BRIYHUCIICHUE HHTETPaIOB MeTo1oM MoHTe-Kapiio.

5. IMuTanmoHHOEe MOACITUPOBAHHUE IMPOCTEUIITHUX TIPOIIECCOB OOCITY)KHBAHMUS .
5.2.7. TIpumMepbl THMOBBIX TeCTOB MO AUcHUILINHE «Teopusi BeposTHOCTE ISl OIlEeHKU
chopmupoBanHocTu komnerenuuu OIIK-1, ITK-1.
IpaBuibHbIE OTBETHI PHBEIEHbI UJIH OMEYeHbI CHMBOJIOM (+).

1. Tum — OMWHOYHBIN BEIOOD.
o0 o0 o0 o0
Iycts cobpitme A" = lim sup Av =) U Aq A= Iim inf Ay = U N Acu A" = A -
n—oo n=1k=n n—o n=1k=n

OnpenenuTs MPaBUIHHOE YTBEPKIACHUE MEXKIY 3THMH COOBITHSIMHU.

e CoObiTue A" C A..

e IIpenen lim A, Bcerna cymectsyer.
n—>o0

e CobObitne A* D A.. (+)
e  CoOpitue A"\ A =.

2.  Tun — MHOXXECTBEHHBIN BBIOOD.
o0 o0 o0 o0
Iycth cobbiTHE A" = lim sup A, = N U A,A-=1Ilm infA,= U (N A« Kakue u3 TIPUBEICHHBIX
n—o n=1k=n n—o n=1k=n
BBICKa3bIBaHUN OYIyT BEPHBIMU?
e Cobbitne A" = A., eciit A1 D Ay ... (+)

e CobObitue A" # A, eciit A1 D A2 ...



3.

Cobbitre A" = A, eciu Ay < Asc ... (F)
Coobitue A" # A«, ecmu A1 c A ...

Tun — onMHOYHBIN BEIOOP.

[Tycts mocnenosarensHocth {Aj; i > 1} cobbituii u3 & umeer npenen A= lim A,. Onpenenurs

n—oo

COOTHOLICHHUEC, KOTOPOEC ABJIACTCA BEPHBIM.

4.

CoOpiTue A ¢ Z.

Co6eitre A = lim sup An.
N—»o0

Cobertre A = lim inf A,.
n—o

Co6pirre lim sup An = lim inf A,. (+)
n—oo n—oo

Tun — MHOXKECTBEHHBIN BBIOOD.

ITycts mocnenoBatensHocTh {Ai; I > 1} coObiTHii U3 & ynosierBopsier ycioBuio A1 O Az O ...

OHpeIIeHI/ITB COOTHOIICHUA, KOTOPBIC ABJIAIOTCA BEPHBIMU.

5.

(e 0]
Nmeer mecto cootHommenue lim P(An ) =P(N A)).(+)
n—oo n=1

Hmeer mecro cootnomenne lim P(A,)=P(lim A,).
N—>00 N—>0

e 0]
Umeer mecto cootnomenue P(Im A,)=P( N A,). (+)
n—oo n=1

o0

1 An).

Nmeer mecto cootnomenne P( Iim  A,) = P(
nN—o0 n=1

Tum — OMWHOYHBIN BEIOOD.

ITycts &(®) sBASIETCS OJHOMEPHOW CiydaiiHoW BenmuuuHo Ha (€, F). Ompenenuth COOTHOIICHHE

MEXOY CO6BITI/I$IMI/I, KOTOPOE€ SABJIACTCA OIIHOOYHEIM.

6.

Cobritie {o: &(®) > a} = Q\ {o: &(o) < a}.
Cobbitre {o: E(m) > a} = Q\ (.Oﬁl{w: E(w)<a+1/i}).(+)
i=
Cobrtue {o: a < &(0) < b}e 7
Cobbre {o: &(w) = a} = .Oﬁl{w: £(0)<a+ Uit o: &(o) < a}.
i=

Tun — MHOXECTBEHHBIN BBIOOD.

Iycts &(w) sBIsieTcs OqHOMEPHOHN chydaiHoW BenuuyuHoW Ha (Q, F). OnpenenuTh COOTHOIICHUS

MCKAY CO6BITI/I$IMI/I, KOTOPBIC ABJIAIOTCA BEPHBIMU.



e  Cobsitue {®: §(w) >a} = Q\ ( F%{co: E(w)<a+1/i}).
i=1

e  CooObitue {o: a < g(m) <b}e Z (+)
o0
e CoObitne {®: E(0) =a} = {w: §{(w)<a+ i} o: &(w) < a}.
i=1
e CooOwitue {o: {(®) 2a} = Q\{w: &(w) <a}. (+)
7. Tun — omuHOYHBIN BHIOOD.
ITycts € € R u (®), (o) sBiastores cnyyaitHbiMu BenmnaruHamMu. ONpeesuTh YTBEPKICHNE, KOTOPOe
OyJieT OIuO0YHbIM.,
e  Dynkius CE(m) sBISETCS CIIyYaiiHON BETMYMHOM.
e  ODynkius C(E(w) + n(w)) siBIsieTCst CyyaiiHON BETMYHHOM.
o  Dynkiwms C(E(w) — n(w)) siBasieTcs cy4aiiHON BETUYUHOM.
o  Dynxums | E(w)| He sBIsercs cayuaiiHoil BeTHUnHOM. (+)
8.  Tum — mpoBepka OTBETOB.
IIyctp paccmaTpuBaeTcsi TOCIEIOBATENFHOCTE A1, Az, ... CIyJalHBIX COOBITHI Ha BEPOSTHOCTHOM

npoctpanctse (Q, &, P(*)). Beruncmuts npenenst: 1) lim inf Ay; 2) lim sup An; 3) lim A, ecn
N—>0 n—>o n—>o

Aio Ao ...

o0
Orser s sanaqm 1): lim infA,= 1 Ay O
n—oo n=1

0
otser mns 3anaun 2): im sup A= N Aq D
n—oo n=1

e}
oteer s 3anaqu 3): lim A,= 1 Ay D
n—oo n=1
9. Tun — MHOXXECTBEHHBIH BBIOOD.
ITycts F(X) siBiisiercst uHTErpaibHON QYHKIIHEH pacrpeeneH st CIyqaiiHOi BeanuuHbl &, OnpenennTh
MIPaBUIIbHBIE COOTHOIICHUSL.
e  Mmeer mecTo cootHomenue F(+w) = 1.
e  Hwmeer mecTo cootHorrenue F(—o0) O 0. (+)
e  Hwmeer mecTo cootHomrenue F(+oo0) O 1. (+)
e  Hwmeer mecTo cootHomrenue F(—owo) = 0.
10. Tum — oaUHOYHBIN BBIOOD.
[Mycte F(X) siBisiercst mHTErpasibHOM QyHKIMEH pacipeaeneHns ciydaifHoi BennuuHbl &. OnpenenuTsb
MPaBUIIBHOE YTBEPXKIACHHE?

e Ecmn-owo<a<bh<+ow, 1o P{o: a <g(w) <b}) = F(@) — F(b).



e Ecmm —o0 < a<b <+, To BepositHocTh P({®: @ < &(w) < b}) < < F(a) — F(b).
e Ecmm —o0 < a<b <+oo, To BepositHocTh P({®: @ < E(m) < b}) = F(b) — F(a).
e Ecmu —o0 < a<b <+oo, To BepositHocTh P({®: @ < &(w) < b}) > > F(b) — F(a). (+)
11. Tun — oaUHOYHBIN BBIOOP.
[TycTh 4ucoBast MOCIENOBATEIBHOCTD {an; N > 1} ymoBICTBOPSET yCAOBHsIM: a1 < @2 < ... < @y << ay

+1<..<amun lim a, 0 a Onpeenurs BepHOE COOTHOLICHHE.
N—o0

e  Hwmeer mecto P{o: &(w) < a}) > P( Ej{oo: E(w) <ap}).
n=1

e  Uwmeer mecto P({w: &(w) < a}) < P( Ej{oo: &(w) <an}).
n=1
e  Uwmeer mecro cootnomenne P( IIm {o: &(w) < ay}) O F@). (+)
N—o0
o  Mwmeer mecto P{o: () <a}) O P( F%{oo: E(w) <an}).
n=1
12. Tun — MHOXECTBEHHBIH BBIOOD.

[TycTh uncoBast OCIENOBATEILHOCTE {an; N > 1} yIOBIETBOPSIET YCIOBHAM: a1 > 82> ... > @ >

>an+1>...>au lim a, 0 a. Onpenenuts BepHbIE BEICKA3bIBAHUS.
N—>a0

e  Nmeer mecto P({w: E(w) <a}) > P( 8 {o: E(w) < an}).
n=1

e  Umeer mecto P({w: () < a}) < P( ﬁ {o: (o) < an}).
n=1

e  Iwmeer mecto P( ﬁ {o: E(o0) <an}) O P( Im {o:&(m) < ap}). (+)
n=1 Nn—oo

e  Uwmeer mecro cootnomenne P{w: &(w) <a}) 00 lim F(a,). (+)
N— o0

13. Tum — oAMHOYHEIHA BBIOOP.
ITycts F(X) siBiisiercss uHTErpaibHON QYHKIIHEH pacrpeeieH st CIyqaiiHoN BeauauHbl &, OnpenennTh
OIIMOOYHOE yTBEPIKICHUE.

e  Mwmeer mecto cootHomenue lim  F(x) =1,
X—>+00

e  Uwmeer mecto cootHomenue lim F(x) =0
X—>—o0

e  lwmeer mecto cootHomenne P({w: &(w) = x}) = F(x + 0) — F(x).

e  lwmeer mecto cootHomenne P({w: a < &(w) < b}) > F(b) - F(a+0), —o<a<b<+ow. (+)

14. Tunm — onUHOYHBIN BBIOOD.



[lycts & ecThb G-anrebpa OOpENIEBCKUX MOIMHOXKECTB Ha AEHCTBUTENBHOU mpsiMoii R. Ompenenuts
BEPHOE COOTHOLICHUE.
e Ecmu —o0<a<b<+oo, To npomMexyTok [a, b) ¢ %.
e Ecmu —o0 < a<b <+, To mpomexyrok (a, b] ¢ &.
e Ecmu —o0 <a<b <+, TounTepBan (a, b) ¢ A.
e Ecimu —o0 < a<b <+, To 0Tpe3ok mpoMexyTok [a, b] € AB. (+)
15. Tunm — MHOXECTBEHHBIH BBIOOP.
[lycte & ecth G-anredpa OOPENIEBCKUX MOIMHOMXECTB Ha JCHCTBUTENLHOU mpsmMol R. OnpeaenuTs
OLITMOOYHBIE COOTHOIICHHMS.
e Ecmm —oo < a<b <+, To mpomexyrok [a, b) U(a, b] € #.
e Ecmm —oo0 < a<b <+, To mpomexytok [a, b) \ (a, b] ¢ &. (+)
e Ecmm —o0 < a<b <+, To uaTepran (a, b) N[a, b] ¢ &. (+)
e Ecmm —o0 < a<b < +oo, To oTpe3ok mpoMexyTok [a, b] \ (a, b) € &.
16. Tun — mpoBepKa OTBETOB.
IMycts &(w) sBiIseTcs OMHOMEPHOH CIy4allHOH BEIMYMHON HAa BEPOSTHOCTHOM IPOCTPAHCTBE
(Q, 7, P(®), F(X) = P{o: &(w) < x}) u An={w: §(w) <an}, tnear>a>...>ap>an+1>..>am

lim a,, ==a < +oo. Beruucauts npenenst: 1) P( lim inf Ay); 2) P( lim sup An); 3) P( lim  A,).
N—>o0 N—o0 n—>o n—>c0

Orser ms 3amaun 1): P( lim inf Ay) = F(a + 0);
N—>o0

orser s 3agayun 2): P( lim sup An) = F(a + 0);
N—>o0

orser s 3agaun 3): P( lim A,) = F(a + 0).
N—>o0

17. Tum — onWHOYHBIN BEIOOD.
IMycts () sABISETCSA TUCKPETHOM CITydaifHON BETMYMHON, KOTOpAsi IPUHUMAET BO3MO)KHBIC 3HAYCHHSI
X1, X2, ... OnpenenuTb BEpHOE yTBEPKACHUE.
e  Umeer mecto paBerctBo P({w: §(w) = x1}) = 0.

e  IUmeer mecto paBerctBo F(X) = >, P(E=X). (+)
i:Xj <X

e  Uwmeer mecto cootHomenne y. P({w: §(w) =x}) < 1.
i

e  Uwmeer mecto HepaBeHcTBO Y, P({w: &(®) =xi}) > 1.
i

18. Tum — MHOXECTBEHHEII BBIOOD.
[Mycte () sBIIsIeTCS HEMPEPBIBHOM CITy4aiiHON BETMYMHOM, TUIOTHOCTH BEPOSITHOCTEH KOTOPOi paBHA

f(x) . OnpenenuTh BEpHBIE YTBEPIKICHUSL.



e (CuyyailHas BemMYMHAa & UWMeeT aOCONIOTHO HENPEPHIBHYIO HMHTEIPAIBHYIO  (DYHKIHIO
pacnpenenenus F(x). (+)

X
e  Uurerpansuas Gpynxuus pacnpenenenus F(x) = [ f(u)du.

—Qo0
e  Hurerpampuas ¢yakius F(X) uMeer mourn Bciomy mo Mepe Jlebera mepByr0 MPOM3BOIHYIO
dF(x)/dx = f(x).

X
e  UnrerpansHas ¢pyukuus pacupenenenus F(x) = [ f(u)du. (+)

—0o0
19. Tun — oaUHOYHBIN BBIOOP.

[Mycts () sBIIsSETCS HEMPEPBIBHOM CITy4aliHO# BeMn4YnHON. ONpeaenuTh omMmO0YHOE YTBEPKICHHE.

b
e  Bepostaocts P({0: a < &(w) <b}) < [ f(u)du. (+)
a

b
e  Vwmeer mecro paserctso P({w: a < §(w) <b}) = [ f(u)du.
a

b
e  Bepostaocts P({0: a < &(w) <b})= [ f(u)du.
a

b
e  Bepostaocts P({o: a < &(w) <b})= [ f(u)du.
a

20. Tun — MHOXKECTBEHHBIN BBIOOP.
IMycts E(w) sBisiercst ciyyaiHol BenmuuuHONW. OnpeaeuTh OIUO0YHbBIC YTBEPIKICHHUS.
e Touka {a} € R Oyzmer Bcera TOUKOM pocTa it MHTErpanbHoi GyHkiun F(X), eciau cymecTByer
qrcso € > 0, 11t KOTOPOTro BAIMOIHsETCS HepaBeHCTBO F(ap + &) — F(ag — €) > 0. (+)
e Touka {ao} € R Oyzer Bceria TOUKO#M pocTa Ast UHTErpaabHoi Gpyukuuu F(X), eciu miist 106010
yuciia € > () BBITOJHSETCS HepaBeHCTBO Buaa F(ao + €) — F(ao — €) > 0.
e Touka {a} € R Oyzmer Bceria TOUKOM pocTa [y1si HHTErpaabHol GyHkuuu F(X), ecau cymecTByer
qucIto € > 0, Uit KOTOPOro BBIONIHSETCS paBeHCTBO F(ao + €) — F(ao — €) = 0. (+)
e Touka {a} € R Oyzer Bcera TOUKO# pocTa [yisi HHTErpanbHoi GyHkimu F(X), eciau cymecTByer
qucio € > 0, U1t KOTOPOro BhIMONHSETCs paBeHCTBO F(ao + €) — F(ao — €) = &.
21. Tun — onMHOYHBIN BHIOOP.
ITyctp &(w) sBASIETCS AUCKPETHON CITy4allHOM BETMYMHOM, KOTOPasi IPHHUMAET BO3MOXKHbBIC 3HAUCHHS
X1, X2, ... ONpenennuTh BEpHOE YTBEPIKICHHE.
e  lwmeer mecto cootHomenue F(x + 0) — F(x;) > P{w: &(®) = Xi}).
e  lwmeer mecto HepaBeHcTBO F(Xi + 0) — F(Xi) < P({®: &(w) = Xi}).

e  Uwmeer mecto paBeHcTBo F(X + 0) — F(X;) = P({w: &(®) = xi}). (+)



e  Uwmeer mecto paBeHcTBO F(Xi) — F(Xi — 0) = P({®: &(w) = Xi}).
22. Tun — MHOXXECTBEHHBIN BBIOO.

[Mycte () sABNISICTCS CUHTYISIPHOMN CydaitHOW BeMMUUHOW. OnpenenuTh BEPHbIC YTBEPIKICHHS.

e  UnurerpanbHas ¢yHKims pacupeneneHus F(X) cMHTynsipHO#M ciydaiiHOW BETUYUHBI TIOYTH BCIOY
o mepe JleOera mocrosiHua. (+)

e  UnurerpanbHas QpyHkuus pacupenenenus F(x) ynosiersopser yciosuro dF(x)/dx > 0.

e  UnurerpanbHas GyHKiMs pacrnpeneneHus F(X) mouru Bcrogy mo mepe Jlebera ymoieTBopsieT
yerosuio dF(X)/dx = 0. (+)

e  UnurerpanbHas QpyHkuus pacupeneneuus F(X) ynosiersopser yciosuro dF(x)/dx < 0.

23. Tun — onMHOYHBIN BHIOOP.

[Mycts () sABIISETCS CUHHTYIISIPHOMN CiTydaitHOW BenmuuuHOW. OnpenenuTh OmrnO0YHOe YTBEPIKICHHE.

e  UnurerpanbHas GpyHKIus pacupenenenus F(X) HenpepbiBHa.

e  UnurerpanbHas QpyHkuus pacnpenencuus F(X) ynosiersopsier ycnosuto dF(X)/dx > 0. (+)

e  CunrynspHas ciy4aiiHas BeJIHYWHA MPUHUMAET HECYETHOE MHOXKECTBO 3HAUECHHUH.

e  CuHrymsipHas ciiydaifHasi BeTMUYHUHA HE UMEET IJIOTHOCTU pacIipeieieHusl.

24. Tun — npoBepKa OTBETOB.

ITycte &(®) sBIsIETCS AUCKPETHOM CIIyYailHON BENWYMHONW Ha BEPOSTHOCTHOM IPOCTPAHCTBE
(Q, ZP() u P{o: E(@) = i) =p(l-p) Lrme0<p<<1 i=1,2, .. Beuuciurs cieryiomme
BepostaoctH: 1) P{w: &(w) > 2}); 2) P{w: &(®) > 5}); 3) P{w: &(w) > 10}).

Ortser mist 3agaqn 1): P({w: &(w) > 2}) = 1-p;

oteer ans 3amaun 2): P{w: &(w) > 5}) = (1- p)*;

oreer u1s 3anaun 3): P({o: &(w) > 10}) = (1- p)°.

25. Tun — MHOKECTBEHHBIN BBIOOD.

ITycts &(®) sIBASICTCS CHHTYISAPHOW CIy4alHOW BETHYMHOW, KOTOpas MPHHAMAET 3HAYCHUS U3
orpeska [0, 1]. OmpenenuTs COOTHOIIEHUS, KOTOPBIE SBIISIOTCS BEPHBIMH.

e  Bepostaocth P({®: {(w) <Xx}) =0 mpu x < 0. (+)

e  Bepostraocts P({®: &(w) <X})>1/2 mpu 1/3 <x<2/3.

e  Bepostraocts P({®: &(w) <X}) < 1/4 mpu 1/9 <x < 2/9.

e  Bepostaocts P({®: &(w) < X}) =3/4 pu 7/9 <x < 8/9. (+)

26. Tun — onuHOYHBIN BHIOOD.

ITycts dynakuus K(X) sBisieTcss KaHTOPOBO# JiecTHHIEH Ha oTpeske [0, 1]. COOTHOIIEHHE, KOTOPOE

SIBJISICTCSI OLIMOOYHBIM?
e  ODynkusa K(x) = 1/8 mpm 1/27 < x < 2/27.
o  ODynkiua K(x) = 1/2 npu 7/27 < x < 8/27. (+)
e  Oynkiusa K(x) = 5/8 npu 19/27 < x < 20/27.
o  Oynkuusa K(x) = 7/8 npu 25/27 < X < 26/27.



27. Tun — MHOKECTBEHHBIN BBIOOD.
[Mycte F(X) siBsiercst MHTErpanbHON (GYHKIMEH pacrpeieieHuss CUHTYIISIPHOU CITy4aifHOW BETUYHHBI
E(w): Q — [0, 1]. Ompenenuts COOTHOIICHHUS, KOTOPBIC ABJSIFOTCSA BEPHBIMHU?
e  Imeer mecto cootHomenue F(x) = 1 npu x > 26/27.
e Iwmeer mecto cootHomenne F(x) = 1 mpu x > 1. (+)
e  Imeer mecto cootHomenue F(x) > 1/16 mpu X > 1/27. (+)

e  Hwmeer mecto cootHorrenue F(X) < 3/8 mpu x < 1/3
28. Tun — npoBepKa OTBETOB.

ITycts F(X) stBisieTcs mHTErpanbHOl (BYHKIIMEH pacipeeNeHus CHHTYIAPHON CITydaiHOM BETHIHHBI
&(w): Q — [0, 1]. Beruucnuts 3Hauenue pynkuuu F(X) mpu: 1) x = 10/27; 2) x = 20/27;

3) x=22/27.

Ortser mist 3agaqn 1): F(10/27) = 1/2;

otBet juis 3axaqn 2): F(20/27) = 5/8;

otBer Juis 3aaaun 3): F(22/27) = 3/4.

29. Tun — npoBepKa OTBETOB.
ITycte ¢yukius K(X) sBiasiercs KaHTOpOBOH jecTHHIEH Ha orpeske [0, 1]. BBIUHCINTH 3HAaYEHHE
kanTopoBoit ¢pyakmun K(X) mpu: 1) X = 11/27; 2) x = 21/27; 3) x = 23/27.
Ortser ms 3amaun 1): K(11/27) = 1/2;
otset s 3amaqn 2): K(21/27) = 3/4;
ortset s 3amaqn 3): K(23/27) = 3/4.
30. Tun — mpoBepKa OTBETOB.
ITycts F(X) siBisiercst MHTErpaabHON (YHKIMEH paclpeeieH sl CHHIYIAPHON CITy4aiiHON BETUYUHBI
&(w): Q — [0, 1]. Beruucnuts 3nauenue byukimu F(X) mpu: 1) x = 1/27; 2) x = 2/27; 3) x = 4/27.
Ortser s 3amaun 1): F(1/27) = 1/8
oTtBeT s 3amaqn 2): F(2/27) = 1/8
ortset s 3amaqn 3): F(4/27) = 1/4.
31. Tun — mpoBepKa OTBETOB.
ITycts ¢bynkiust K(X) sBiasieTrcss KaHTOpOBOW jecTHuileil Ha orpeske [0, 1]. Beraumcnuth 3HaveHue
kanTopoBoi pyukunu K(X) mpu: 1) X = 4/27; 2) x = 7/27; 3) x = 26/27.
Ortser mist 3amaun 1): K(4/27) = 1/4;
orset s 3amaqn 2): K(7/27) = 3/8;
orteet Ui 3amaqn 3): K(26/27) = 7/8.
32. Tun — onuHOYHBIN BHIOOP.
IMycte (E1(®), & (®), ..., &(w)) sBISEeTCS MHOrOMEpHOW CiydaiHOW BenW4nHOH. OmnpenenuTsh

MNpaBUJIBHOC COOTHOLICHUEC.



n

e  Mmeer mecro cootromenue [\{m:&;

(©) <X} ¢ F

i=1
n

e Uwmeer mecro cootHowenne ({w:&j(w) > X} ¢ 7.
i=1
n

e Hwmeer mecro cootrommernne [{m:&j(®) =X} € Z (+)
i=1
n

e Wwmeer mecro cootHowernune [{o:&j(w) > X} ¢ 7.
i=1

33. Tun — MHOXXECTBEHHBIN BBIOOP.
IMycts (E1(®), & (®), ..., &(w)) sBIsSETCS MHOrOMepHOW Cily4yailHOW BenmuuuHOW. OmpeneiauTh

OlIMOOYHBIE COOTHOLLIEHUS.

e  lImeer MecTO paBEHCTBO

F(X1, X2, ..., Xn) =1 — P{o: &1(®) < X1, E2Am) < Xy, ..., En(®) < Xn}).

e  lmeer MecTO paBEeHCTBO

F(x1, X2, ..., Xn) = P{o: &1(o) < X1, E2(0) < Xo,
e  lImeer MecTO paBEHCTBO

F(X1, X2, ..., Xn) = P{o: &1(®) < X1, E2(w) < Xo,
e  lImeer MecTO paBEHCTBO

F(x1, X2, ..., Xn) = P{w: &1(®) > X1, E2(w) > Xo,

34. Tun — oxguHOYHBIN BBIOOP.

ey én((D) < Xn}).

ceey E_,n((D) < Xﬂ})- (+)

ceey E_,n((D) > Xﬂ})- (+)

IMycte  F(X, y) sBaseTcs UHTErpagbHOU  (QyHKIIHEH

(E1(w), &E2(m)).Onpenenuth MpaBUIbHOE YTBEPKICHHUE.

(+)

JIBYMEpPHOI

e  Oynkiusa F(X, y) npuanmaer 3nadenue u3 uarepsaina (0, 1).

o  ®ynkiwms F(X, y) npuanMaer 3HaueHue u3 npomexyrtka (0, 17.

o  Oynkiusa F(X, Y) npuanMaer 3HadeHne u3 npomexyrtka [0, 1).

o  ®ynkimsa F(X, y) npuanmaer 3Hauenue Ha orpeske [0, 1]. (+)

35. Tun — MHOXECTBEHHBIH BBIOOD.

IMycte  F(X, y) sBaseTcs WHTErpagbHOU  (QyHKIIHEH

(E1(m), E2(m)).OnpenenuTh MPaBUIbHBIC YTBEPHKICHUSL.
e Bepostrocts P({w: a < &1(w) < b, &(w) <y}) =F(b, y) — F(a, y).
e  Bepostraocth P({w: a < &i(w) <b, &(0) <y}) =F(b,y) — F(@a, y). (+)
e  Bepostrocts P({o: a < &(w) < b, &(w) <y}) =F(b, y) — F(a, y).

JIBYMEpPHOI

CIy4aiHOU

ClIy4yaiHOU

o  ODynkiusa F(X, y) sBiusercs HeyObBatomiei GyHkipei mo aprymentam X u 'y. (+)

36. Tun — onuHOYHBIN BEIOOP.

BCIIMYHUHBI

BCIIMYHUHBI



[Mycte F(X, y) sBisiercs nuHTerpanbHoi (QyHKIMEH pacnpenereHus] ABYMEPHON CITydailHOW BETMYUHBI

(Ei(w), & (w)). Iycre Tawke dynkumn F(X) n Fe,(y) sBusioTcs MHTErpanbHbIMA  QYHKUMSAME

pacnpeacicHusd CHy‘IaﬁHLIX BCIINYMH &1 1 COOTBCTCTBCHHO &2. OHpeI[CJ'II/ITB BCEPHOC YTBCPKACHUC.

e  Uwmeer mecto HepaBeHCTBO F(+o0, y) < F,(Y).
e  Uwmeer mecto HepaseHcTBO F(X, +00) > F: (X).

e  Imeer mecto paBeHCcTBO F(—00, —00) = 0. (+)
e  lmeer mMecTo HepaBeHCTBO F(+o0, +o0) < 1.
37. Tun — MHOXECTBEHHBIH BBIOOD.

ITycte F(X, Y) sBasieTcss MHTErpaIbHOM (YHKIIMEH pacipene/ieHus ABYMEPHON CITydaiiHON BETHMYMHBI
(E1(w), &2 (w)), 1 BO3pacraromume mociemoBatensHocTh {ai; i > 1} u {bj; i > 1} cxomsares npu | — o K
uucnam @ u b coorsercrenno. Ilycts Tawke dpynkumn Fe (X) u Fe,(y) sBusiorcs uHTErpagbHbIMHU
(YyHKIUSAME pacnpefeneHns] CIydalHBIX BENWYUH & M COOTBETCTBEHHO &p. OmpenenuTs OmMOOYHbBIE

YTBEPKICHUS.

e Uwmeer mecro pasenctso F(a, b) = F¢ (a). (+)

e  Uwmeer mecto paBencteo F(@—0,y)= Iim  F(a, y) = F(a, y).
i—a,a;<a

e  Uwmeer mecTo paBeHctBo F(X, b —0) =  lim . F(x, bi) = F(x, b).
i =D,

e Uwmeer mecro pasenctso F(X, ) = Fe (X)Fe (). (+)
38. Tun — onuHOYHBIN BHIOOP.

ITycts F(X, Y) sBisiercs nHTerpagbHoi (DyHKIIMEH pacnpeneseHus IBYMEPHON CITydailHOW BETMYIUHBI

(Ei(w), & (®)) m a < b, ¢ < d. Ilycre Taxke dynkuun Fe (X) 1 Fe(y) sBusoTcs MHTErpanbHBIMHA

(hyHKIMSME CITy4JailHBIX BEMHYUH &1 U COOTBETCTBEHHO &». OmpenennuTh BepHOE YTBEPKICHHE.

e  Nwmeer mecto Hepasenctso F(b, d) — F(b, ¢) — F(a, d) + F(a, ¢) > 0.

e  Umeer mecto paBenctBo P({w: a < &1(w) < b, ¢ < &(w) < d}) =F(b,d) — F(b, ¢) — F(a, d) +
+F(a, ). (+)

e  Uwmeer mecto cootHomenne F(Xi, X2) > Fg (Xi)Fe,(X2), ecnu ciydaiinbie Bemuunnbl & u &
CTATHCTHYECKH HE3aBHCHUMBI.

e Umeer mecto paseHctBO F(X1, X2) = Fe (X1))Fe,(X2), ecnu ciyuaiinbie Benmuunnbl & u &

CTaTHCTHYECKH 3aBUCHMBI.
39. Tun — mpoBepKa OTBETOB.

[ycts ciyyaiinbie Benmuunnbl & u & ABnsOTCH HesaBUCMMBIMA. [lycth Fe (1) = 0 mpu X1 < 0 u
Fe,(x) = 1 — exp{-Axi} npu X1 > 0, A = const > 0, a Fe,(X2) = 0 mpu X2 < 0 u Fe,(X2) = 1 — exp{—Pxz} mpu
X2 > 0, B = const > 0. Belunciaute 3HaYeHHWE OBYMEPHOH WHTErpaibHOW (YHKIUM pacHpenesieHHs

F(x1, x2) = P{o: &1 < X1, &< X2} ) mpu cnepyromux aprymenTax: 1) X1 =X2=0;2) x1=0,x2=1;3) x1 =1,

Xzzl.



Otser ms 3amaun 1): F(0, 0) = 0;

otser s 3axayn 2): F(0, 1) = 0;

otser s 3axaun 3): F(1, 1) = 1 — exp{-1} — exp{-B} + exp{-A — B}.

40. Tum — mpoBepKa OTBETOB.

ITycts BepostHocTH P{w: &1(0) = Xi, &2(w) =Yi}) =rij 0, j =1, 2, ..., SABIAIOTCS pacrpeeacHueM
JMCKPETHOH crydaiiHoll BennuuHbl (Eu(0), E2(w)). Tlycts Tarke Qymkuuu F(X, y), Fz(X) n Fe,(y)
SIBJSIFOTCSL  MHTETPAJbHBIMU ~ QYHKIMSAMH ~ pAaclpeleNiecHus] JBYMEPHOH  CIy4alHOH  BEIUYMHBI
(E1(w), &E2(m)), cnydaliHBIX BeTMYMH &1 M COOTBETCTBEHHO &». BBIUMCINTH CIEAyHOIIME HMHTErPAlIbHBIC

¢ynxumu pacnpenenenus: 1) F(x, y); 2) F (X); 3) Fe,(Y).

Otser s 3amaun 1): F(X, y) = >, > rig
X <x Jyj<y

oreeT uis 3ajaun 2): Fe (X) = 3 X rij;
X<x ]

oreer uts 3aiaun 3): Fe,(Y) = X X Tije
jryj<y i

41. Tun — MHOKECTBEHHBIN BBIOOP.
IMycts BepositHocTH P({0: &1(0) = Xi, EAw) =VYi}) = Tij 1, J =1, 2, ..., ABJISAIOTCS pacnpeeieHHeM
IMCKpeTHOM cmydainoi BemumunHbI (E1(®), E2(w)). OnpenenuTs BepHbIe paBEHCTBA.

e  Bepostnocts P({®: &1(0) =x}) =Y rij. (+)
i

e  Bepostrocts P({w: & (0) =yj}) = Z ri,j. (+)
*  Beposrrocts P({o: &x(m) = Xi, &(@) =y} = (X rij) x (X i)
j i

e  Bepostnocts P{o: &i(0) =X, EA0) =y} > > rij+> rij
j i

42. Tvn — OAMHOYHBINA BBIOOP.
ITycts BepositHocTH P({@: E1(®) = Xi, E2(w) = Vi}) = Tij, 1, j = 1, 2, ..., SBISIFOTCS pacipeneieHueM
JMCKpeTHON caydaitHoi BemnuuHbl (§1(0), E2(®)). OnpenenuTs OMHO0IHOE YTBEPIKICHHE.

e  IUmeer mecto paBerctBo P{o: (@) <x}) = > > rij
X <x |

e  Uwmeer mecto HepaBeHCTBO P({w: & (@) <y} = X > rij (+)
jryj<y

e  Umeer mecto HepaBeHCTBO P({®: &1(m) = Xi, E2(®) =Vyi}) == (3 ri)x(D rij).
j i

e  Uwmeer mecto HepaBeHcTBO P({o: £1(0) = Xi} U{w: &) =Yj}) <

<> it Y T
j i

43. Tun — MHOXECTBEHHBIN BBIOOD.



[Mycte pynkuus f(X, y) sBISETCS MIOTHOCTHIO PACIpeNeNeHUs] BEPOATHOCTEH JABYMEPHON CITydaitHOW

BenmnuuHsbl (§1(), E(®)) ma <b, c <d. Ompenenuts BepHbIC COOTHOMICHUS.

bd
e  PaccmatpuBaercs HepaBenctBo P({w: a < &i(w) <b, c < &(w) <d}) > [[f(x,y)dxdy.
ac
bd
e  Paccmarpusaercs paserctBo P({o: a < &(w) <b, c<&(w) <d}) = [ [ f(x, y)dxdy. (+)
ac
bd
e  PaccmatpuBaercs HepaserctBo P({w: a < &i(w) <b, c <& (o) <d}) < [[ f(X,y)dxdy.
ac
00 400
e  Paccmarpusaercs cootnomenne [ [ f(X,y)dxdy = 1. (+)

44. Tun — OnMUHOYHBINA BHIOOD.
IMycts ynkuus (X, y) sBIsSETCS MIOTHOCTHIO pacIpeeSieHUs] BEPOSATHOCTEH JBYMEPHOHN CITydaiHON
Bennuusbl (§1(), E(w)) ma <b, c <d. Ompexenuts ommbOYHOE yTBEPIKICHHUE.

bd
e  Vmeer mecro paserctBo P({m: a < &(w) <b, c <&(w) <d}) = [[ f(x,y)dxdy.
ac

bd
e  Iwmeer mecro paserctBo P({o: a < &i(w) <b, c<&(w)<d})= [ [ (X, y)dxdy.
ac

bd
e  Uwmeer mecro HepaserctBo P({o: a < &(w) <b, c<&(w) <d}) > [[ f(x,y)dxdy. (+)
ac

bd
e  Iwmeer mecro pasercto P({w: a < &(w) <b, c <&(w) <d}) = [ [ (X, y)dxdy.
ac

45, Tun — MHOXECTBEHHBIN BBIOOD.
ITycts ynxuus f(X, y) ABISETCS MIOTHOCTBHIO pacIpeaeTeHUS] BEPOSATHOCTEH IBYMEPHOMN CITydaiHON

Bermuunbl (E1(w), E2()). Tlycts Tarke Qynkuuu fe (X) u fe(y) spusores miotHocTAMU pacnipenenenus

CIIly4alHbIX BEJTMYUH &1 U COOTBETCTBEHHO &2. ONpPEnEIUTh CIpaBeINBbIe YTBEPKACHHS.

e Ecm & u & sasnsrores HesaBucuMbiME, TO f(X, Y) = fz (X) x fe (y). (+)

+00
e  Imeer mecro coorromrenne f: (x) > [ f(X,v)dv.
-0

+o0
e  Imeer mecro coorromrenne fe(y) < [ f(u,y)du.
—0o0

+00
e  IHwmeer mecro coornomenne f: (x)= [ f(X,v)dv. (+)
—00

46. Tun — OAMHOYHBIN BBIOOP.



[Mycte pynkuus f(X, y) sBIsSETCS MIOTHOCTBHIO paclpeIeeHUs] BEPOSATHOCTEH IBYMEPHOM CITydaiHON

Benmuunbl (&1(), &2(w)). Ilycte Tawxe dynkuun F(X, y), Fe (X) u Fe(y) spnsiorcs unrerpanbubivu

byHKIMAME pacnperneneHus ciydaiiHoro Bektopa (E1(®), &2(w)), cioywaliHBIX BenMuuH &1 M

COOTBETCTBEHHO &2. OmnpenenuTs BepHOE YTBEPKICHUE.

X 0
®  Hwmeer mecto cootHomenne Fe (x) < [ ([ f(u,v)dv)du.
—00 —0
y +oo
e  Mmeer mecro cootomrenne Fe(y) > [ ([ f(u,v)du)dv
—00 —©

e Ilycrb & sABJIsSIETCS OMHOMEPHOW HENPEephIBHOM CilydaiiHoi BenuunHoi u & = a&y + b, rne a <0,
b > 0. Toraa (&1, &2) OyaeT HEMPEPHIBHBIM CITy4aifHBIM BEKTOPOM.

e  Ecmu & u & spusiores nesaBucumbiMu, TO F(X, y) = Fz (X)Fe,(y). (+)

47. Tun — mpoBepKa OTBETOB.

[ycTb & 1 1 SBJISIOTCS TUCKPETHON M COOTBETCTBEHHO HENPEPHIBHOW CIy4allHON BETMYUHOM, a TaKKe
P(B) > 0 mus coObitust B. Bbrumciure uis 3TUX CIy4ailHBIX BEIMYUH OTHOCHTENbHO B criemyromme
ycioBHbIe 3akonbl pactpenenenus: 1) P({o: &(®) = xi} | B); 2) F:(x | B); 3) Fy(x | B);

4) f,(x | B).
Ortser ms 3amaun 1): P({w: E(w) = X} | B) = P{w: &(w) = x;, B})/P(B);

oreer urs 3amaun 2): Fe(x | B) = (P(B))* 3 P{o: &)= xi, B});
i Xj <X

otBer s 3aaaun 3): Fy(X | B) = P({w: n(®) <X, B})/P(B);
otBer s 3aaaund): f(X | B) = d(F,(x | B))/dx.
48. Tun — MHOKECTBEHHBIN BBIOOD.
PaccmatpuBaercst nBymepHas ciydvaiiHas Benuuuta (&, m) u BepostHocth P({®: n(w) < y}) > 0.
BEPHBIEC COOTHOLICHHSI.
e  Umeer mecto P({w: &(®) <X, n(®) <y}) > P{o: n(w) <y}) x
x P({o: &(w) < x} [{o: (o) <y}).
e  IUmeer mecto F(X, Y) = Fr(y)F:(X | {o: n(w) <Vy}). (+)
e  Umeer mecto F(X, ¥) = P{o: n(w) <y}) x
x P({o: &(w) <x} [{o:n(o0) <y}). (+)
e Umeer mecto P({w: &(®) <X, n(®) <y}) < P{w: n <Vy}) x
x Fe(x | {o:n(o) <y}).
49. Tun — OAMHOYHBINI BBIOOP.
ITycte aByMepHas ciydaiiHas BemuumHa (&, 1) oOnamaer IIOTHOCTBIO BepostHoctH f(X, ).

OmnpenenuTh OMMO0YHOE COOTHOLICHHE.



X
e  Paccmarpusaercs coorHouenne Fe(x | y) = ( [ f(u, y) du) / fy(y).

—0o0

X
e  Paccmarpusaercs coorHouenne Fe(x |y) = ([ f(u,y) du) x

x (] 1 y)d)™. (+)

[ ] PaCCManI/IBaeTCH COOTHOILICHUC
Fxly) = 2 (F(x, ) % (L (Fay)))
oy dy
[ ] PaCCManI/IBaeTCH COOTHOIIICHHUEC
0 © _
Pl ) = 2 (RO y) < (1 1 )™

50. Tun — MHOXECTBEHHBIH BBIOOD.
ITycts mBymMepHasi ciyd4aiiHas BenmuuuHa (&, 1) oOnamaer IIOTHOCTBIO BepostHocTH f(X, Y).

OrnpenenuTs BEPHBIC COOTHOIICHUS.

y
e  Paccmarpusaercs cootnourenne Fu(y | X) = ( [ f(x, v) dv) x

—0o0

< (T fx )yt )

—00

0
e  PaccmarpuBaercs cootromrerune Fy(y | X) = — (F(X, y)) x

OX

9 (di(Fg(x»rl. *)
X

y
e Paccmarpusaercs cootHomenue Fo(y [ X) = ([ f(x, v) dv) x (f(x))™
—0

e  PaccmarpuBaercs cootHomnerue Fy(y | X) = (a% (F(x, y)) x

x (] 10x y)dy)™ (+)

—o
51. Tun — onuHOYHBIN BHIOOP.
ITycts nBymepHast ciy4aiiHas BemuuuHa (&, 1) oOmamaer IWIOTHOCTHIO BepositHocth f(X, Y).
OmnpenenuTh HEBEPHOE COOTHOIICHHUE.
e  Umeer mecto fe(X | y) = f(X, y) / fu(Yy).
©
o Umeer mecro fz(x |y) = f(x,y) x ( [ f(x, y)dx)™

—00



e Umeer mecro fy(y | X) = (X, y) / fz(x).

e  Umeer mecto fy(y | X) = f(X, y) x ( OJ? f(x, y)dy)™. (+)

—o0

52. Tun — MHOXXECTBEHHBIN BBIOOP.

[Tycte nBymepHasi ciyd4aiiHas BenmuuuHa (&, 1) oOnamaer IUIOTHOCThIO BepostHocth f(X, ).

OrmpenenuTb BEpHbIE COOTHOMICHHS.
e  PaccmarpuBaercs cootnomenue f(x, y) = f:(X)fy(y | ). (+)
e  PaccmarpuBaercs cootnomierue f(x, y) # f:(X)fq(y | X).
e  PaccmarpuBaercs cootrourerue f(x, y) # fy(y)fe(X | y).
e  PaccmarpuBaercs cootnomienue f(x, y) = fr(y)fe(x | y). (+)

53. Tun — oxuHOYHBIN BHIOOP.

Ilycte mBymepHas ciydaitnas Benmumumba (§, m) obOmamaer MmIOTHOCTRIO BepositHoctH f(X, V).

OnpeaenuTs ONMO0YHOE COOTHOIICHHUE.

+o0
e  Uwmeer mecro coornomenne P(A) = [ P(A | x)f(x) dx.

—00
e  Iwmeer mecto cootHomenne f:(X | A) = f(X)P(A | X) x
+o0
x ([ P(A]x)fe(x) dx)™, eciu P(A) > 0.
—00
e  Nwmeer mecro cootHomenwue fu(y | A) = fo(Y)P(A | y) x

400

x (] PATY)(y) dy)™, ecmu P(A) > 0.
—©
+o0
e  Uwmeer mecro cootnomenne P(A)= [ P(A | X)f(x) dx. (+)
—©

54. Tun — mpoBepKa OTBETOB.
ITycts muOXecTBO {P{m: E(®) = X, n(w) =Vy;}) =rij: 1 €{1, 2,
pacrpeneyieHieM JIHCKPETHOro ciy4aiiHoro Bekropa (&(),

Mmarematuueckue oxunanus: 1) ME; 2) Mn; 3) M(§ +n).

n
Otser mns 3amaun 1): ME= 2 XY, Tij;
i=1
m
oTBer s 3a1a4n 2): Mn = X yi> rij;
j=1 i

n m
otBer s 3aaaun 3): M(§ + ) = _Z Xiy, rij+ 2 YiZ Tij

=1 j j=1 1

55. Tun — MHOXXECTBEHHBIN BBIOOD.

....n}je{l, 2, ..., m}} asusercs

N(®)). BBYUCIUTE ClIEAYIOIINE



[Mycte muoxectBo {P({w: &(w) = Xi,}) = pir 1 = 1, 2, ...} sABisercs pacupeneieHueM JUCKPETHON

ciyvaiiHOi BenmuuuHbl &(®). OnpeaenuTsh ommMO0YHbIE COOTHOIICHHS.

e8]
e Umeer mecto ME = X XkPk, €CTIH PSII CXOOUTCS aOCOITIOTHO.

0

e  Uwmeer MecTo cooTHOomenne ME < Q. XiPk, €CIM psj HE CXOAUTCS aOCOMOTHO. (+)

k=1

e e}
e  Umeer mMecTo cooTHomeHue ME > D Xipk, €Ci psijl CXOAUTCS a6COMOTHO. (+)

k=1

o0

e  Uwmeer mMecTo cooTHOmeHne ME # 2. X¢Pk, €CIM sl He CXOAUTCS abCOMOTHO. (+)

k=1

56. Tun — oxMHOYHBIN BHIOOP.

ITycte f(X) sBAsieTCS TUIOTHOCTBIO pacHpeielieHHss HEMPEpPBhIBHON CiydaiHOW BenuduHbl &().

OnpenenuTs BEpHOE COOTHOIICHUE /IS CTy4ailHONW BETUYHHEI &,

e  PaccmarpuBaercs cooTHomeHne ME =

+00
npu | [x| fe(X)dx < +oo.

—00
e  PaccmarpuBaercs cootHomeHne ME =

+00
mpu [ [X] fe(X)dx < +oo.

—0o0
e  PaccmarpuBaercs cootHomeHue Mg >

+0
mpu [ x| fe(X)dx < +oo.

—0o0
e  PaccmarpuBaercs cootHomeHne ME <

+0
mpu [ [X| fe(X)dx = +oo.

—0o0

57. Tun — MHOXECTBEHHBIN BBIOOD.

~+00

f

—0o0

~+00

400

400

Xfe(X)dx

xfe(X)dx (+)

xfz(x)dx

xfz(x)dx



Hycts dynxmus z = WX, y): R*> R u (&1(o), &2(m)) ABaseTcs MUCKPETHOH IBYMEpHOH BeTHUMHOMK

(Ei(w), &2(w)) ¢ pacnpenenenueM Pi, i, K= =1, 2, ... OnpenenuTs OMMUOOYHBIE COOTHONICHUS s

n(®) = W(Ex(), &2()).

e 0] o0
e  Paccmarpusaercs coorHomenue M(n(w)) > 2 W(Xi, Yi)Pik, ecm 2 |W(Xi, Yi)|Pik < +o0. (+)
ik=1 ik=1
0 o0
e  Paccmarpusaercs coorHomenue M(n(w)) = 2 W(Xi, Yi)Pik, ecmm 2, |W(Xi, Y«)|Pik < +oo.
ik=1 ik=1
e 0] o0
e  Paccmarpusaercsa coorHomenue M(n(w)) < 2 W(Xi, Yi)Pik, ecmm 2. [W(Xi, Yi)|Pik < +o0. (+)
ik=1 ik=1
e 0] o0
e  Paccmarpusaercsa coorHomenue M(n(w)) = 2. W(Xi, Yi)Pik, ecmm 2. [W(Xi, Yi)|Pik < +o0. (+)
ik=1 ik=1

58. Tun — onMHOYHBIN BHIOOP.
Mycts Gynkmus z = W(X, ¥): R%> R u (&1(0), E2(w)) SBasercs HempepeIBHON ABYMEPHOH CiTydaiHOM
Benmmunboi  (E1(w), &2(w)) ¢ maoTHOCTRIO pactpenenenus f(X, y). Onpemenuts CHpaBemINBOE

COOTHOIIIEHHUE TS CiTydaiHoi Benmuuunbl 1(0) = W(E1(w), &2(w)).

+00 400
e  Uwmeer mecto M(n(w)) < [ | w(x, Y)f(x, y)dxdy,
-0 —00
+00 o0
ecm [ [ [w(xi, )| f(x, y) dxdy < +oo.
-0 —00
+00 400
e  Uwmeer mecto M(n(w)) = [ [ w(x, y)f(x, y)dxdy,
-0 —00
400 400
ecmu | [ [w(xi, yi)| f(x, y)dxdy < +oo. (+)
-0 —©
400 400
e Uwmeer mecro M(n(@)) = | | w(x y)f(x, y)dxdy,
-0 —m
400 +00
eciu I _f [w(Xi, yi)| f(x, y)dxdy < +oo.
—00 —00
o0 40
e  Uwmeer mecro M(n(w)) > [ | w(x, y)f(x, y) dxdy,
+o0 40
ecm [ [ [w(xi, yi)| f(X, y) dxdy < +oo.

59. Tun — MHOTr0O3HAYHBIN BEIOOP.

[Tycts ME u Mn npuauMaroT uncioBsie 3HadeHus. OnpeaenuTs BEPHbIE COOTHOILCHHS.



e  PaccmarpuBaercs cootHomenne M(c€) = CME. (+)
e  Paccmartpupaercs cooTHomenne M(c&) = ¢’°ME,
e  PaccmarpuBaercs cootHomenue M(E + n) = ME + Mn. (+)
e  PaccmarpuBaercs cootnouienre M(§ — ) = ME — Mn. (+)
60. Tun — oxMHOYHBIN BEIOOP.
[lycte & w 1 SBISAIOTCS HE3aBUCHUMBIMH CIyYalHBIMHA BeMYMHAMH, A KOTOpbIX ME u Mn
NPUHUMAIOT YUCIIOBBIC 3HaUeHHs. OnpenesuTh BEPHOE YTBEPIKICHHE.
e Imeer mecto M(En) = M(E) x M(n).
e Imeer mecto M(En) > M(E) x M(n).
e  Umeer mecro M(En) = M(E) x M(1).(+)
e Umeer mecto M(En) < M(§) x M(n).
61. Tunm — npoBepKa OTBETOB.
[Mycth & dukcupyeT 4HCIO MOSBICHUN OYKOB «OIHOTIA3KOBOI» I'DaHU UTPATBHON KOCTH B OJJHOM
ucnbitanud. Beraucnuts: 1)ME; 2) DE; 3) of,.
Ortser s 3amaun 1): ME = 1/6;
otBet Juis 3axaqn 2): DE = 5/36;
orser urs 3aaun 3): o€ = /5 /6.
62. Tun — oqMHOYHBIN BHIOOP.
PaccmarpuBaercs quckperHas BennurnHa &(w) ¢ koneunbiM ME, ms xoropoit P({w: &(®) = X;,}) = pi:

i=1,2,... OnpenenuTs BEpHOE COOTHOIIECHHUE.

o0
e  Umeer mecto paBenctBo DE = 2. (Xi — ME)pi
i=1

o0
e  Umeer mecto paBencTBo DE = 2. (Xi — ME)’pi. (+)
i=1

o0
e  Umeer mecto paBencTBo DE = 2 (X — ME)%pi.
i=1

o0
e  meer mecTo paBenctBo DE = D, (Xi)zpi
i=1

63. Tun — MHOXXECTBEHHBIN BBIOOD.
ITycte &(w) sBAsieTcst CilydallHOW BEIMYMHOM C IUIOTHOCThIO BepositHOcTel f(X) M KOHEYHBIM

MAaTEMATHYCCKUM OXXHUJJaHUEM. OHpeZ[eJ'II/ITL OIMOOYHEIC COOTHOIIIECHHS ?

+00
e  PaccmarpuBaercs cootHouenne D(E) = [ (x — ME)*fz(x)dX.

—00

+00
e  Paccmarpusaercs coorHourenne D(E) = [ (x — ME)f(x)dx. (+)

—00



+00
e  PaccmatpuBaercs coorromenne D(E) = [ |[x — ME| fy(x)dx. (+)

—00

+o0
e PaccmarpuBaercs cootHouenne D(E) = [ (x — ME)*f(x)dX. (+)

—00
64. Tun — onMHOYHBIN BHIOOP.
IMycte &(w) sBIsieTcst Cciy4allHOM BEIMYMHOM C KOHEYHBIM MATEMATHYECKHM OKUIAHHEM.
OrmnpenenuTh BEpHOE COOTHOLICHHE.
e  Imeer mecto paBeHcTBo D(CE) = |c|DE.
e  Imeer mecto paBerctBo D(E) > 0. (+)
e  Hwmeer mecTo paBercTBO 6(CE) = Co(E).
e  Umeer mecto paBencTBo D(&1 + &2) = DE1 + D&y, eciu CyIiecTBYIOT MaTeMaTUYECKHE OXKHIAHUS
Mé&i u ME,.
65. Tun — MHOXKECTBEHHBIN BBIOOD.
IMycte &(w) siBusieTcst ClydallHOM BEIMYMHOM C KOHEYHBIM MAaTEMaTHYSCKUM  OXKHIAHHEM.
OrmpenenuTh BepHbIe COOTHOIICHHUSI.
e  Paccmarpupaercs cootHomrenne P({o: | &(w) | > €}) = M(E?)/e
e  Paccmarpusaercs cootHomenne P({w: [§ — ME | > }) < D(E)/% (+)
e  Paccmarpusaercs cootHomenne P({w: | &() | > €}) < M(E2)/e% (+)
e  Paccmarpusaercs cootHomenne P({w: | — ME | > €}) > D(E)/€%.
66. Tun — oxuHOYHBIN BBIOOP.
ITycts ox(E) sBiIsieTcss HavaIbHBIM MOMEHTOM K-ro mopsiika ciydaiiHoi Benunuunbl §(m). OnpenenuTsb
BEPHOE COOTHOIICHHE.
e  Imeer mecto paBeHcTBO 0o(E) = 0.
e  Uwmeer mecto paBeHcTBO 0(§) = 1.

e  meer mecto paBeHcTBO 0k(E) = X (Xi) “pi mns muckpeTHol ciydaiinoil BenuuuHEL &, eciu
i

2 1) pi < Ho0. (+)

+o0
®  Uwmeer mecro pasenctBo ok(E) = [ [X¥| f(X)dX mns Benmauns €.
—0

67. Tun — MHOXXECTBEHHBIN BBIOOD.
ITycte Pk(§) siBisiercs HavaibHbIM MOMEHTOM K-ro mopsiaka BenunuuHbl &(®) € KOHEYHBIM
MaTeMaTHYECKUM OxuaHueM. OnpeenuTh BEPHbIE COOTHOL EHHUSL.

e  Paccmarpuaercs cootHoureHue B1(&) = 1.

e  PaccmarpuBaercs cootHoreHue PB2(&) = DE. (+)



k
e  Paccmarpusaercs cootHomenue ok(E) = 2. Cf (cu&) ™ Br(E).(+)
r=0

k
e  Paccmatpusaercs paeHcTBO Bi(E) = 2 Cf (1) "(0u&)* ™ "ar(E).(+)
r=0

68. Tunm — npoBepKa OTBETOB.
[Mycts ow(§) siBIIsieTcst HavaIbHBIM MOMEHTOM K-TO Topsiaka ciaydaitHoi Benuduubl &(w). BerauciuTs
MoMeHTHI: 1) ao(&); 2) ai(&); 3) Bo(E).
Ortser s 3amaun 1): oo(§) = 1;
otser s 3axaqn 2): ou(§) = M(E);
otBer Juis 3axa4n 3): Bo(€) = 1.
69. Tun — oxMHOYHBIN BHIOOP.
IMycte Ka(§) sBnsercs kodh(GUIMESHTOM aCUMMETPUHU CIy4aHOM BeauuuHbl &. OnpeaeauThb
omO0YHOE YTBEPKACHUE.
e IleHTpanbHBIE MOMEHTHI HEUETHOTO MOPSJIKA IS CAMMETPHYHOT'O pactpe/ieNieHHss OTHOCHTEIILHO
MaTeMaTHYECKOTO OKUJAHUS PABHBI SIMHHUIIE, €CITU OHU KOHEYHBI. (+)
e  Kospduumentom acummerpun Ka(&) cirydaiinoii Benmaunsl & paeH Paf/(ct)*.
e  Ecmu Ka(€) > 0, To aciMMeTpHst HAa3bIBAETCS TONOKUTETBHOM.
e Ecmu Ka(€) < 0, To acuMMeTpust Ha3bIBA€TCS OTPHUIIATETHHOM.
70. Tun — MHOXECTBEHHBIN BBIOOD.
IIycte Ka(§) saBmsercs kondUIMEHTOM acHMMETPUH CIOydaiHON BenwuuHB &. OnpemnenuTsb
HEBEPHBIC YTBEPIKICHNUS?
e Ecmu Ka(§) <0, To acumMmmeTpHst Ha3bIBAETCS CTPOTO OTPUIIATEIBHOM. (1)
e  IleHTpanbHBIC MOMEHTHI HEUETHOTO MOPSIKA Il CHMMETPHYHOTO paclpeeNieHHsI OTHOCHTEIILHO
MaTeMaTHYECKOTrO OXKUJIAHUS PaBHBI HYIIO, €CIIA OHU KOHCUHBI.
e  Kodddummenrom acummerpuu Ka(&) cyuaitnoit Bemmumnsl & paBen Baé/(c€)® — 3. (+)
e Ecmu Ka(§) > 0, To ackMMeTpust Ha3bIBAETCS CTPOTO MOJIOKHUTETBHOM. (1)
71. Tun — onmWHOYHBINA BHIOOD.
[Tycts (&) sBAsIETCS DKCIIECCOM CITydaitHOW BeMMIUHBI &. OnpeaenuTh BEpHOE COOTHOIICHHUE.
e Dkciece DE ciyyaitnoit Benumuunbl & pasen (6€) *BaE’ — 4.
e Dkciecc D ciyyaitnoit Benmuunbl & pasen (6€) *Bas’ — 3. (+)
e Dkciecc D ciyyaitnoit Benmuunbl & pasen 4(cE) Bag’,
e Dkciecc D ciyyaitnoit Benmuunsl & pasen 3(cE) Bas’,
72. Tun — MHOXECTBEHHEIH BBIOOD.
IMycte Kp(E) sBnseTcs KBaHTHIEM NOpsAKa P cilydaiiHOW BenmuuuHbl &. ONpenenuTh OMMOOYHBIE

COOTHOIIICHMUA.



e  Uwmeer mecto cootHomenne F(Kp&) < p < F(KpE + 0) mst uncna Kpé.

e  Umeer mecto cootHomenne F(KpE) > p > F(Kpg + 0) ms uucna Kp&. (+)

e lwmeer mecto cootHommenne F(KpE) < p < F(Kp€ + 0) mst uncna K&, (+)

e Uwmeer mecto cootHommenne F(KpE) > p > F(KpE + 0) mst uncna K&, (+)

73. Tun — onMHOYHBIN BHIOOP.

[Tycts Me(§) siBnsieTcst MequaHol cilydaiiHOW BeWYUHBI &, OnpeaeauTh
BEpHOE PABEHCTRBO.

e Uwmeer mecto paBeHcTBO Me€ = Kuj3&,

e Nwmeer mecto paBeHcTBO Meg = KoE.

e  Imeer mecto paBeHcTBO Me = Kip€. (+)

e Uwmeer mecto paBeHCTBO Me€ = K4,

74. Tun — MHOXXECTBEHHBIN BBIOOD.

IIycte Mo(&) sBiisseTcss MOAOH TUCKPETHOW CiydaiHOW BenuuuHbl & OnpeneauTh OUIMOOYHBIC
YTBEPIKICHUSL.

e  Bepunl HepaBeHcTBa 0 < P({o: §(®) = Xr-1}) < P{o: (@) =% }), P{o: E(o) =%}) >
>P{o: (@) = Xr+1}) > 0, ecnu BenmuuuHa X,= MOE SBJISIETCS 3HAYECHHEM IUCKPETHOM CITydailHOM
BEITUIUHEI &,

e  Cmpasemmussl HepaBeHcTBa P({w: E(w) = Xr—1}) < PH{w: E(0) = X }), P{o: &(w) = X }) >
>P{o: &(®) = Xr+1}) > 0, ecnu BenuuuHa Xr= MoE sBIsIeTCS 3HAYEHHEM MUCKPETHOH ClydaitHou
BeTUYUHBI &, (+)

e  Bepunl HepaBenctBa 0 < P({w: () = Xr-1}) < P{w: E(®) =% }), P{o: &(®) =% }) >
> P({o: (o) = Xr+1}), ecnu BenmuurHa Xy = MOE sABJISIE€TCS 3HAUYCHUEM JUCKPETHON CIyYaiHON BETUIUHBI
& (+)

e  CnpasemmuBbl HepaBeHcTBa P({: §(0) = Xr-1}) < P{w: &(0) = x }), P{o: &(o) = x}) =
> P({o: (o) = Xr+1}), ecnu BenuurHa Xr = MOE ABIISIETCS 3HAUYCHUEM JUCKPETHON CIyJailHON BEIUIUHBI
& (+)

75. Tun — mpoBepKa OTBETOB.

IMycte & = (&1, &1) sBIsIeTCST IBYMEPHON CIy4allHOM BEIMYMHOW W IUIOTHOCTH pacIpeieieHus
BEPOATHOCTEH CiyuaifHOH BenmmuuHE &1 paBHA 2 'eXp{—| X — a|} mms Bcex —o < X < +0o0, IIe & €cTh
MOCTOSIHHAS BETMYMHA U —o0 < a < +o0. Bprumciants MaTematuueckoe oxuganue M(E) mpu: 1) a = 0;
2)a=1;3)a==230.

Ortser mist 3amaqn 1): M(€) = (0, 0);

orBer jurs 3a1aun 2): M(€) = (1, 1);

otBer urs 3a1auu 3): M(&) = (30, 30).

76. Tun — onMHOYHBIN BHIOOP.



[Mycte ME siBisiercss MaTeMaTHYeCKHMM OKUJAHMEM JBYMEpHO# ciydaitHoi BenmuuuHbl & = (&1, &2).
OmnpenenuTb BEpHOE COOTHOLIECHHE.

e  PaccmarpuBaercs coorHomenne Mg = M&; + Mé&y.

e  PaccmarpuBaercs cootHomenne Mg = (ME;, M&y). (+)

e PaccmarpuBaercs cootHomenne Mg = M&; x M&,, ecin cityyaiiaple BeTHUUHBI E11 & ABISIOTCS
HE3aBUCHMBIMH.

e  PaccmarpuBaercs cootnouieHne ME = (M&; + M&y)/2.

77. Tun — MHOXECTBEHHBIN BBIOOP.
IMycte DE sBasiercs mucnepcueit aBymepHoi ciydaiiHoi Benumuubbl & = (€1, &2) B HampaBlCHUH
eIMHUYHOTO BekTopa (1/ \/E , 1/ \/E ). OnpenenuTh OMUOOYHBIE YTBEPIKICHUS.
e  Uwmeer mecto cootHomenne DE = (D&, DEy). (+)
e  Iwmeer mecto cootHomenne DE = (D&, + DEy) /2, ecnu Benuunnbl &1 U & HE3aBUCUMBI.
e  Uwmeer mecto cootHomenne DE = D& x D& (+)
e  Uwmeer mecto cootHomenne DE = D&y + DE&y. (+)
78. Tun — onIMHOYHBINA BBIOOD.
IMycts & = (&1, &1) sIBISIETCS ABYMEPHOM CiTydaitHON BemrmurHON. ONpeeuTh BEpPHOE COOTHOIICHHUE.
e  PaccmarpuBaercs coornornenune D(&; + &) = D(&1) + D(&2) +
+ M((&: — M&)(E2 — MEy)).
e  PaccmarpuBaercs cootnomrenne D(E1 + &) = D(E1) + D(&2) +
+ 2M((E1 — ME1)(&2 - MEy)). (+)
e  PaccmarpuBaercs cootHomenne D(E1 + &) = D(E1) + D(&y).
e  PaccmarpuBaercs cootnomenne D(E1 + &) = D(E1) + D(&2) +
+ 2M(& - MEYM(E2 — MEy).
79. Tun — MHOXXECTBEHHBIN BBIOOD.
Iycts & = (&1, &) sABIIACTCS ABYMEPHOM CiydaiiHOW BenuunHOM U BenuunHa COV(E1, &1) onpemenser
KOBapHAIHMIO MM KOPPEISIIUOHHBI MOMEHT. ONIpeaenuTh OmMMO0YHbIE COOTHOIICHUS.
e  Umeer mecto paBeHCTBO COV(E1, &2) = M(E1 — ME)M(E2 — MEy). (+)
e  Umeer mecto paBeHcTBO COV(E1, &2) = M[(E1 — ME1) (&2 — MEY)].
e  Umeer mecto paBeHcTBO COV(E1, &) = M[(E1 + ME1)(E2 + MEY)]. (+)
e  Uwmeer mecto paBeHcTBO COV(E1, &) = 0, eciut BenmuuHbI &1 ¥ & HE3aBUCHMBI.
80. Tun — onuHOYHBIN BEIOOD.
Iycte &€ = (&1, &2) ABIsIETCS OBYMEPHOW CIy4ailHOM BEIMYMHOM M cUMBON COV(E&1, &1) ompenenser
KOPPENSIMOHHBIT MOMEHT MJIM KoBapuanuio. OnpenennTs BEpHOES COOTHOILICHUE.

e  PaccmarpuBaercs paBeHcTBO M(E1 x &) = ME1 x ME&, + 2cov(&y, &2).



e  PaccmarpuBaercs paBeHcTBO M(E182) = MEIME, + cov(Ey, &2). (+)

e  Paccmarpusaercs coorHorrerne M(E1&2) = MEIME; — cov(&y, &y).

e  PaccmarpuBaercs cootHomenune M(&182) = MEME, + 3cov(Ey, &2).

81. Tunm — npoBepKa OTBETOB.

Ilyctb &1 1 &> ABNAIOTCS HEKOPPETUPOBAHHBIMU CIIydaiiHbIMH BennduHaMu U ME; = M& = DE; =
=D& =1, M1=(8)* - 2818, 2= (E2)* — E1 &2 — 1, M3 = (E1) + 3(E2)* — 6E1 &2 — 2. Berumenuts: 1) Mny;
2) Mnz2; 3) Mna.

Otger s 3amaun 1): Mn1=0;

oTBeT Ay 3a1auu 2): Mn.=0;

otBer uis 3aaaun 3): Mnsz=0.

82. Tun — onuHOYHBIN BHIOOP.

ITycte 3amanbl ciydaitnas BenmmumHa &(m): Q — R wu omnosnaunas ¢yskuus y=0g(X): R—> R.
OrmpenenuTh BEpHOE YTBEPKICHHUE.

e  OOwexT Buaa N(w) = g(&(w)) siBisiercst cirydaifHONW BETUYHUHOM.

e  OOwexT Buaa 1(m) = g(&(w)) sBisiercs cayvailHOl BelMYMHOM, ecin QyHKIwMs Y = g(X) sBisercs
A3MEPUMOH. (+)

o O0werT N(w) = 3g(E(w)) + &(w) sABIIIETCS CITyUaiiHON BETUUYHHOM.

e O0wexT Buma N(w) = g(§(w)) — &(w) sBsercs caydailHON BETHYNHOM.

83. Tun — MHOXKECTBEHHBIN BBIOOD.

ITycts ompezeneHbl ciyvaiinbie Benuuuabl E1(m), E(w) Ha (Q, Z, P(*)) 1 omHO3HAYHOE OTOOpaXKEeHHE
g(X1, X2) : R* > R. Onpenenuts BepHBIE YTBEPIKICHHS.

e  O0bekT N(®) = g(&i(w), E2(w)) + &1 + &2 ecTh cryyaiiHas BeTUYHHA.

e  O0OwekT Buaa N(w) = g(&x(w), &2(w)) ecth cityuaiinas BenmuurHa, ecii GQyHKIHs §(X1, X2) SBISETCS
M3MepUMOoii. (+)

e  O0bekT N(®) = g(Ei(w), E2(w)) + E1&2 ecTh crydaiiHas BeTMYHHA.

e O0wektr Buma M(0) = g(&i(w), Ew)) ectp cmyuaiinas BeawuwmHa, ecnu (&1, &) sBIsercs
TICKPETHBIM CITy9aifHBIM BEKTOPOM. (+)

84. Tun — onuHOYHBIN BHIOOD.

ITycte &(m) siBisieTcsl HENPEPHIBHOM CIIy4ailHOW BEMMYMHON C IJIOTHOCTBIO pachpereneHus fz(X).
ITyctp ¢ynkums g(X): R— R crporo Bo3pacTaer, HMMeeT IEPBYK MPOM3BOAHYH u M(®) =
= g(&(w)).Onpenenuts BepHOE YTBEPXKICHUE.

w(y)
e  Uwmeer mecro pasercro Fy(y) = P{o: n(w) <y}) = [ u f(u)du, ree x = w(y) sBustercs

—00

obpatHoit pyHkumMen s GyHkumu Y = g(X).



y
e  Hwmeer mecto paBencTBo Fq(y) = P{w: n(w) <y}) = [ fs(u)du.

—00

w(y)
e Uwmeer mecro paserctBo Fn(y) = P{o: n(w) <y}) = [ fe(u)du, toe x = w(y) ssusercs
0
obpatHo#t pyHkumel s Gynkuun Y = g(X).
w(y)
e  Umeer mecto paBeHctBO Fn(y) = P{o: n(w) <y}) = [ f(u)du, roe x = w(y) sBustercs
—0o0

obpatHoit pyHkuuen s Qyakuun Y = g(X). (+)
85. Tun — MHOXXECTBEHHBIN BBIOOP.
[Mycts &(w) sBAsieTCS Cly4ailHON BEIMYMHOMN C IUIOTHOCTBIO pactpeneneHus f:(X). Ilycts dyHKIms
g(X): R— R crporo Bo3pacraer, mmeer mepByl0 mnpousBomuyo u MN(®) = ¢(§(w)). Onpemenuts

OIIMOOYHBIE COOTHOIIIEHHS.

e  PaccmarpuBaercs coortHomenue fn(y) = dF,(y)/dy = —f(w(y))w'(y), e X = w(y) siBiasiercs

obpatHoit pynkimeit wis Gyakuun Y = g(X). (+)

e  PaccmarpuBaercs cootnomienue fn(y) = dF,(y)/dy =y f:(w(y))w'(y), rme X = w(y) siBasiercs
obpaTHo# pyHkumeit mis pyukiun Y = ¢(X). (+)

e  PaccmarpuBaercs cootnomenue fo(y) = dF,(y)/dy = f(w(y))W'(y), tae x = w(y) sBisercs
obpaTHOM pyHkumei mis byakiwm Y = ¢(X).

e  PaccmarpuBaercs cootromrenue fn(y) = dF,(y)/dy = f«(w(y)), rme x = w(y) siBisiercss oOpaTHOM
byukuueit st Gyakiyn y = g(x). (+)

86. Tum — omuHOYHBIN BBIOOP.

ITycts &(m) sBASICTCST HEMPEPBIBHOM CITydaiHON BEIMYHMHON C IUIOTHOCTHIO pactpeneicHus fe(X).

IMycts ¢ynkiust g(X): R — R crporo yObiBaer, mMeer mepByio mpou3BomHyo U 1M(m) = g(&(w)).

OnpeneanTs BEpPHOE PAaBEHCTBO.

w(y)
e Umeer mecro pasercrBo Fn(y) = P{o: n(w) < y}) = [ f(u)du, roe X = w(y) sBisercs
—0o0
obpatHo# pyHkIMel it Gyakuuu Y = g(X).
w(y)
e  Uwmeer mecro paerctBo Fn(y) = P{o: n(o) <y}) =1 - [ fy(u)du, roe x = w(y) sBisiercst
—0
obpartHoit pyHkumeit s Gyakuuu Y = g(X). (+)
w(y)
e  Uwmeer mecto pasenctBo Fn(y) = P{o: n(®) <y}) =1 - [ f(u)du, rae X = w(y) sBustercs
0

obpatHolt pyHkumen s GyHkuuu Y = g(X).



y
e  Uwmeer mecro paseHctsBo Fu(y) = Po: n(w) <y}) =1- [ fg(u)du.

—00
87. Tun — npoBepKa OTBETOB.
ITycTh TIOTHOCTE pacmpeneneHus ciaydainoro Bektopa & = (&1, &2) paBHa f:(X1, X2). Hafitu 3akoHBI

pacnpeaencHusl CIy4aiHoi BenmuuuHbl 1 = &1 + &

+o0o  Y—X1

Otmser 1): Fy(y)= | ( [ fe(xs, x2)dx2)dxy;
—0 -
oo Y—Xp

omser2): Fq(y)= | ( [ fe(xs, x2)dxa)dxe;
—0  —00

+00
oreer 3): fo(y) = [ fe(xe, y — xi)dxq;

—0o0

+00
oreer 4): fu(y) = | fe(y =Xz, Xo)dXa.

—00
88. Tun — MHOXXECTBEHHBIN BBIOOD.
IMycte & W M SABISAIOTCA HE3aBUCHUMBIMH CIIyYalHBIMH BEIMYMHAMH, JUISI KOTOPBIX YHCIIOBBIC
xapakTepucTuk ME n Mn koneunsl. OnpenennTh BEpHbIE paBEHCTBA.
e  Hwmeer mecTo paBeHcTBO cov(Em) = 1.
e  Mwmeer mecto paBerctBo corr(§, n) = 0. (+)
e  Mwmeer mecto paBerctBo cov(§n) = 0. (+)
e  Imeer mecto paBerctBo corr(§, ) =1
89. Tun — oxuHOYHBIN BHIOOP.
[Tycts & 1 M ABIAIOTCS CIyYalHBIMU BEITMYMHAMM, JUIS KOTOPBIX YHMCIIOBBIE XapaKTEPHCTHKH ME m
Mn xoreunsl. OnpenenuTs BEpHOE YTBEPKICHHUE.
e  Ecmu cov(&y, &) =0, To Benmuuunbl &1 1 & OyIyT HE3aBUCHMbBIMH.
e  Ecmu cov(Ey, &) # 0, To Benmuuunbl &1 1 & OyayT 3aBUCHMBIMH. (+)
e  Ecmu corr(§, ) =0, To BenuuuHbl &1 1 & OyIyT 3aBUCHMBIMH.
e  Ecmu corr(§, ) =0, To Benuuuubl &1 1 & OyIyT HE3aBUCUMBIMU
90. Tun — MHOXXECTBEHHBIN BBIOOD.
[Tycts & siBnsieTcs BETMYMHOM, ISt KOTOPOW MaTeMaTHYecKoe okuaanue ME KOHeUHO, 1
M =c& + b, npuuem € # 0. OnpenenuTb BepHbIE COOTHOIICHHSI.
e  PaccmarpuBaercs cooTHomieHue cov(E,n) > 0.
e  PaccmarpuBaercs cooTHomeHue CoV(E,n) = cDE. (+)
e  PaccmarpuBaercs cooTHoureHue corr(¢n) = 1.

e  PaccmarpuBaercs cooTHomrenue corr (&) = [cjc. (+)



91. Tun — onMHOYHBIN BHIOOP.
[ycte &1 n &2 ABNAIOTCA CITyYailHBIMU BETHYMHAMH, JUISl KOTOPBIX YHCIIOBBIC XapaKTepUCTUku ME&; u
ME; koneunsl. OnpeaenuTs BEpHOE PaBEHCTBO.
e  Imeer MecTo paBeHCTBO & = MEp + (€1 — ME1)o(E2)(cE1) ™!, ecnm |corr(Eq, &)| = 1.
e  Imeer MecTo paBeHCTBO &2 = MEs — (€1 — ME1)o(E2) (6€1) 7, ecou [corr(&y, E2)| = 1.
e  Imeer MecTo paBeHCTBO & = MEs + (€1 — ME1)o(E2)(aE1) !, ecnm corr(Ey, &) = 1. (+)
e  Imeer MecTo paBeHCTBO & = MEy — 2(E1 — ME1) o (&) (o81) 7, ecrm [corr(Ey, &)| = 1.
92. Tun — MHOXXECTBEHHBIN BBIOOP.
Iycte &1 n &, sBIAIOTCS CIy4allHBIMH BEIWYHHAMM, JUIsI KOTOPBIX XapakTepucTHkH ME: u MEp
KOHCYHBI. OHpeI[eHI/ITB BEPHBLIC COOTHOLICHUA.
e  PaccmarpuBaercs cootHomenue 1 + corr(&y, &2) > 0. (+)
e  PaccmarpuBaercs cootomienue 1 — corr(&y, &) > 0. (+)
e  PaccmarpuBaercs cootHomienue 1 — 2corr(&, &2) > 0.
e  PaccmarpuBaercs cootHomenue 1 + 2corr(&y, &) > 0.
93. Tun — oxMHOYHBIN BHIOOP.
ITycTs &1 u &2 ABNAIOTCS BEMUYMHAMM, I KOTOPBIX YHCIIOBBIE XapakTepucTUKu M|E | < +oo 1 M|Eo| <
< +o0. OnpenenuTh BEpHOE YTBEPKICHUE.
e  Hwmeer mecTo cootHorrenue [corr(&s, &) < 3. (+)
e  Hwmeer mecTo cootHomrenue |corr(&s, &)| < 1/3.
e  Uwmeer mecto cootHorrenue |corr(&y, &2)| > 1.

e  Imeer mecto cootHorrenue |corr(&, &2)| > 1/3.

6. YueOHO-MeToquUecKoe U HH(OPMAIMOHHOE o0ecneyeHHe AU CHUILIUHBI «Teopusi BeposiTHOCTEI»

a) OCHOBHAsl JIMTepaTypa:

1. ®enorka M.A. Jleknunm 1o aHanmM3y CiAy4dailHBIX sBiIeHWHA. — YueOHmk. M.: Hayka —
Ousmariut, 2016. 464 ¢. (250 5k3.).

2. ®enorkuH M.A. Mogenu B Teopun BeposTHocTell. — YueOnuk. M.: Hayka — ®usmatiur,
2012. 608 c. (250 ok3.).

3. CeemiHukoB A.A. u 1p. COOpHHK 3a/1a4 110 TEOPUU BEPOSITHOCTEH, MATEMATUIECKOW CTATHCTHKE
U TeopuH ciydaitHbix ¢yHkuuid. — Casakr [lerepOypr. Jlans. 2007. 445 c. (350 sk3.)

4. ®enorkuH M.A. OCHOBBI IPUKJIAJIHONH TEOPHH BEPOSITHOCTEH M CTATUCTHKH. — Y4eOHUK. M.:

Bricmas mkoma, 2006. 368 c. (250 2x3.)

0) IONOJTHUTEIbLHAA JINTEepaTypa:
1. 'menenko B.B. Kypc Teopuu BepositHocTelt. — Yuebnuk. M.: Dnuropuan YPCC, 2005. 448 c.
(300 ax3.).



2. Benrtuens E.C. Teopus BepositHocTeil. — M.: Akanemust, 2003. 576 c. (300 3k3.).
3. @ennep B. Beenenue B Teopuio BeposTHOCTEH U ee mpuiokeHus. B 2-x . — M.: Mup,

1984.T. 1,528 c¢. T. 2,738 c. (300 3k3.).

B) IporpaMmMHoe obecnieuenne u UHTepHeT-pecypchl:

1) UnTepHer-pecypchl 3iekTpoHHoro noprana Muacrurtyra UTMM;

2) IMaker nporpamm «MOHTE» — crnenmanu3upoBaHHOE y4eOHO-METOAMYECKOE MpPOrpaMMHOE
obecrieueHue, pa3paboTaHHOEe Ha Kadeape MPUKIAIHON TEOPUH BEPOSTHOCTEH M NMPEAHA3HAYCHHOE JUIS
UMUTAlMOHHOI'O MOACINPOBAHUSA CJIy‘-IElfIHBIX CTaTUCTHYCCKU yCTOﬁ‘IHBBIX OKCIICPHUMEHTOB,

3) Obuiepoccuiickuit MaTemarudeckuit moptai http://www.mathnet.ru

7. MaTepuajbHO-TeXHUYECKOe o0ecnedyeHue JUCIUTIITUHbI
Y4eOHbIe ayaIUTOPUM JUISl TPOBEACHMS 3aHATHI JIGKIIMOHHOTO THIIA, 3aHSATHH CEMHHApPCKOTO
TWTA, TPYIIOBBIX W WHIWBHUIYAJIbHBIX KOHCYJIBTAIIMN, TEKYIIETO KOHTPOJISA W TIPOMEKYTOTHOM
arrecranuu. [lomMemenus s caMOCTOSITENFHON paboThl 00yUJaOIINXCs, OCHAMIEHHBIE KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTHIO TTOAKIIIOUEHHS K ceTH "MHTepHeT" 1 obecreueHneM J0CTyma B AJICKTPOHHYIO
nH(popmMarmonHo-o0pazoBarenbHyto cpexy HHI'Y. Hannune pekoMmeH10BaHHON JTUTEPATYPHI.
Hcnons3yemoe mporpaMmHoe obecriedeHue:
1. OmnepanuwoHHBIE CHCTEMBI cemeiictBa Microsoft Windows, — IWIEH3US 10 TOATHCKE

Microsoftimagine;

2. Ilaker mporpamm «MOHTE» — cnenuanu3upoBaHHOE Yy4eOHO-METOAMYECKOE
porpaMMHOe oOecrieueHue, pa3padoTaHHOe Ha Kadeape MPHUKIAIHONH TEOPUU BEPOSTHOCTEH C
HCIIOJB30BAHUEM Cpeabl  pa3paboTku cemeiictBa Microsoft VisualStudio (nmmensus mo

noanucke Microsoftlmagine).

[Iporpamma cocraBiena B cootBercTBuM ¢ TpeboBanusimu OC HHI'Y 01.03.02 Ilpuknannas

MaTeéMaTHKa 1 I/IH(bOpMaTI/IKa.

AsTOp: n.¢.-M.H., mpodeccop M.A. ®enorkua
Periensent
3asenyromuii kapenpoii [IPUH, n.1.1., npodeccop B.IL. I'eprens

HporpaMMa onoGpeHa Ha 3aceJaHUH METOINYECKOM KOMHUCCHHU HHCTHUTYTa I/IH(I)OpMaI_II/IOHHLIX
TCXHOHOTHﬁ, MaTEMAaTHUKHU U MCXaHUKHU
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