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1. MecTo nucumninHbl B cTpykType OOIT

JMucturuaa « Teopust BeposiTHOCTE» OTHOCUTCS K TUCHUTUTHHAM 00s3aTEIbHOM YacTh

Ne MecTO TMCUUIJIMHBI B y4eO0HOM CTraHgapTHBIN TEKCT JJI ABTOMATHYECKOI0 3a-
Ba- IJIaHe 00pa3oBaTeJbLHOH Npo- NMoJIHeHHs B KOHCTpyKTOpe PILJ
pu- rpamMMbl
aHTa
2 brmox 1. Huctummuael (Moaynu) | AuctumimHa b1.0.14 «Teopust BepostHOCTEH OTHO-

O0s3aTenpHas 4acThb

muKkay.

cutca k vactu OOIl HampaBneHus NOATOTOBKHU
01.03.02 «llpuknaonas mamemamuxka u ungopma-

2. [lnanupyemble pe3yJibTaThl 00y4eHHs MO0 JUCHUILJIMHE, COOTHECEHHbIE C IIJIAHUPYEMbIMH pe-
3yJIbTATAMH OCBOEHUS 00Pa30BATEIbHOI NPOrpaMMbl (KOMIETEHUMAMH U HHAUKATOPAMHU J0CTH-
JKeHUs KOMIeTeHIUil)

Inanupyemblie pe3yJibTaThl 00y4eHHs O TUCHHUILINHE (MO-
AyJII0), B COOTBETCTBUHU € MHJIMKATOPOM JT0CTHKEHHSI KOMIIe-

TeHINHN

HaumeHoBaHue
dopMupyemble Nuauxarop
KOMIIETeHIIN T AOCTHKEHUS OUCHOMHOTO
Pe3yabTaThbl 00yueHust cpeacTBa
(xon, conepxanue KOMIIeTeHIIMH
KOMITETCHIIH ) (xom, comeprxanue 1o uciHme
WHINKATOPA)
OIIK-1: OIIK-1.1. Obraoaem | 3namo: Cobecedosanue
Cnocoben npume- | hyHOAMEHMANLHBIMU | - OCHOBHbIE NOHAMUSL U NPEOMEm eopull
HAMb hyHOAMEH- SHAHUAMU, NOSYHUEH- | BePOSIMHOCMHBIX MOOenell;
MAaIbHble 3HAHUS, HbIMU 8 0Oaacmu - OCHOBbI MeopuU 8ePOSIMHOCMEN, YMo
NOTYYEHHbBIE 68 00- | MAMeMAMU4YecKux U | nO360JUM HA AOCMPAKMHOM YPOSHe
aacmu mamema- (unu) ecmecmeentvlx | hopmuposame gunocopcrue u Mupogos-
mu4eckux u (umu) Hayx 3peHYecKoll nO3UYUU HA CIyYaliible s6/e-
ecmecmeeHHbIX HUsL U NPOYeccol,
HAYK U UCNOJIb30- - OCHO8bI AKCUOMAMUYECKO20 N00X00d
eamv ux 6 npoghec- npU U3yYeHul pearbHblx CIMamucmuyecky
CUOHATILHOU Oesi- VCMOUMUBHIX IKCHEPUMEHMO8;
menbHOCmU - Memoobl MamemMamuieckoe0 ONUCaHusl
KOJIUYECMBEHHBIX NOKA3AHULL PA3TUYHBIX
uzmepumeneti pe3yibmamos Cmamucmu-
YecKU YCmouuu8020 IKCNepuUMeHma.
OIIK-1.2: Ymeem Ymems: Tecm
UCNOTL306AMY (PYH- u3yyame 6epPOSIMHOCMHbLIE CEOUCMBA
0aMeHmMAanbHble 3HA- | OOHOMEPHLIX U MHO2OMEPHBIX CAYUAUHbIX
HUs 8 npogheccuo- BENIUYUH,
HANbHOUL OesIMENbHO- | - BLIYUCTIAMb 8EPOAMHOCHIU COObIMUL,
cmu, ocyuwecmeisims | HOPOHCOEHHbBIE CLYYAUHOU BEIUYUHOU,
66100p MEMOO08 pe- | - AHATUIUPOBATND YUCTOBbIE XAPAKMEPU-
ulerus 3a0a4 npo- CIUKU OOHOMEPHBIX U MHOCOMEPHBIX CJIY-
Geccuonanvholl de- | HauHbIX GETUYUH, - NPUMEHIMb PA3IUY-
SAMENLHOCMU HA OC- | Hble MUNbL 3A8UCUMOCMEN MeNCOY ClLy-
HOo8e meopemuye- YAUHBIMU BETUYUHAMU,
CKUX 3HAHU - Knaccugpuyuposams CyyaiiHvle 6eauyU-
Hbl.
OIIK-1.3. Umeem Bnaoems: 3aoauu

NPAKMuYecKuil Onvim
npumenenust hynoa-
MEHMATbHBIX 3HA-

- meopueil npeodenog nocied08amMenNbHO-
CMU CLYYAUHBIX COOLIMUILL
- cnocobamu 3a0auusi OOHOMEPHBIX CJIy-




HUI, NOJYYEHHBIX 8
obracmu mamema-
MUYecKux u ecme-
CMBEHHBIX HAYK 8

YAUHBIX GEeNUHYUH,

- pPAa3iuvYHbIMUu npuemamu u npakmukoﬁ
nocmpoenus 8bl60p0‘lH020 eeposamHnocm-
HO20 npocmpaHncmea,

IIK-1.

Cnocoben pewams
aKmyanvhvle 3a0a-
YU NPUKIAOHOU
MamemMamuxu u
uHgopmamuxu

npoheccuonanvHoli | - OCHOGHBLIMU NPUEMAamMu 0OKA3AMENbLCME
desimenvHocmu CBOUCME 3aKOHO8 PACHPeOeNeH sl CYyYali-
HbIX 8EIUYUH.
IIK-1.1: O6bnaoaem | 3namo: Cobecedosanue
0a308bIMU ZHAHUSMU, | - OCHOBbl MEOPUU BEPOSIMHOCIIHO20 MO-
NOMYYEHHbIMU 6 00- | 0eTUPOBAHUSL PYHKYUOHUPOBAHUSL U3ME-
aacmu mamemamu- | pumenel Cmamucmu4ecku YCmouiugo2o
yecKkux u (unu) ecme- | IKCnepumenma,
CMBEHHBIX HAYK, - 9neMenmbl NPOZPAMMUPOBAHUSL U UH-
NPOSPAMMUPOBANUS | POPMAYUOHHBIX MEXHOL02ULL OIS peule-
U UHDOPMAYUOHHBIX | HUSA AKMYATbHBIX 3A0aY UMUMAYUOHHO20
MEXHON02ULL 018 pe- | MOOeAUPOBAHUs (DYHKYUOHUPOBAHUS U3~
WeHUsl aKMYANbHbIX | Mepumeneil Cmamucmu4ecKku yCmouiueo-
3a0a4 NPUKIAOHOU 20 IKCNEPUMEHMA 8 YCAOBUSX PASHO20
MaAmMeMamuky u uH- | muna HeonpeoeieHHoCmell.
opmamuxu
IIK-1.2. Ymeem Ymems: Tecm
npumeHams 6azosvie | - cobupame, mamemamuyecku obpada-
SHAHUSL MAMeMamu- | moleams U UHMEPNPEMuUposams CMamu-
yeckux u ecme- cmuyveckue OanHble COBPEMEHHbIX HaAYY-
CMBEHHBIX HAVK, OC- | HbIX HAOMOOEHUll HAO CNOJNCHBIMU CMA-
HO8 NPOSPAMMUPO- MUCTIUYECKU — YCIOUYUBLIMU — IKCHEPU-
6anus u uHpopma- MEHmMamu npu 3a0aHHBIX OCHOBHBIX YCI0-
YUOHHBIX MEXHOA0- BUAX €20 NPOBEOCHUS.
2ull npu peuieHuu
aKmyanvbHsix 3a0a4
NPUKIAOHOU Mame-
Mamuky u uH@pop-
Mamuxu
IIK-1.3: Hmeem Bnaoemy: 3adauu

NPAKMuYecKuil Onvim
PpeuieHust aKmyab-
HBIX 3a0ay NPUKLA0-
HOU MAmemMamuxu u
uHgopmamuxu

-NPAKMUYEeCKUMU HABLIKAMU PeUeHUs
KOHKPEmHbIX 3a0a4 onpeoenenus QyHK-
YUOHATbHBIX C853ell MeHCOY CAYHUAUHBIMU
COOLIMUAMU U UX 8EPOAMHOCIAMU C Ye-
JIb10 NONYHEeHUs OONOTHUMENbHOU UHDOD-
Mayuy 0 peanbHbiX SGNEeHUSIX,

- Memooamu meopuu 6eposmHocmetl,
KOmMopble no3601510M U3YUUMb CBOUCEA
PEAIbHBIX NPOYeCcos u AGAeHUL, QYHKYU-
OHUPYIOWUX 8 YCAOBUAX CIVHAUHBIX (haK-
Mopos u NOYy4eHuss QONOIHUMENbHOU
unghopmayuu. Bradems cnocobamu nayu-
HO20 AHAU3A KAYeCMBEHHbIX U KOTUYe-
CMBEHHBIX XAPAKMePUCmuK CImamucmu-
yecku YCmouiUebix IKCNEePUMEHMO8 C
Yenvlo eblseleHUe CIMAMUCTIUYECKUX 3a-
KOHOMepHOCmell Habtodaemozo npoyec-
ca.

3. CTpykTypa 1 cogep:kaHue AucuuniIuHbl «Teopusi BeposiTHOCTER»

3.1. TpynoeMKoCTh TUCIHIIMHBI




Ounas popMma o0yueHus1
Oo0masi Tpy10eMKOCTh 33ET
YacoB no yueOHOMY ILIAHY 108
B TOM YHcJIe
ayIMTOPHBIE 3aHATUS (KOHTAKTHasi padoTa): 81
- 3aHATHUS JEeKIMOHHOT0 THIA 32
- 3aHATUS CEMUHAPCKOr0 THIA 32
- 3aHATHUSA J1a00PATOPHOI0 THIIA 16
- Tekymuid kouTpoJb (KCP) 1
caMoCTOsITeJIbHasl padoTa 27
IIpome:kyTOUHAsI aTTeCTALUSA — 3a4eT

3.2. Conep:xkaHue TUCHUILTUHBI

HaumeHoBaHMe U KPATKoOe CO/lep/Kanue pasieJos n | Bcero

TeM JAUCUMIJIMHBI (ua-
chl)

B tom uncie

KonTakTHas pabora (padoTa Bo B3a-
HMMO/IeiiCTBMH ¢ MpenoaaBaTesieM),
yackbl. 13 Hux

3aHATHS ceMHUHA]
Jadop4

CKOIr'0
THIIA
3auaTus

3aHATHSA JeKIHOH-
HOTO

THIA

TOPHOTO

THIIAQ

Bcero

CamocrosiTesibHasi padoTa

00yJaromerocs, 4acobl

Tema 1. IIpocTeiiline MeTOaAbI MCUHCIEHUS TEO-
pYH BepoOSTHOCTEM.

ONeMeHThl OCHOBAaHUS TEOPHUHU BEPOSITHOCTEW M Be-
poaTHocTHOE mpocTpaHcTBo Kommoroposa. Bepx-
HUW TIpelen TOCNeA0BATEIbHOCTH CIy4YalHBIX CO- 2
ObITHII. HkHMI Tipesien mociie[oBaTebHOCTH CITy-
YaiHbIX coObITHH. OOIIHEe CBONCTBA BEPOSITHOCTHOM
(GyHKIMU OT ciy4aiiHBIX coObithi. O ciydaiiHOM
OpOCaHWW TOYKH Ha JICHCTBUTEIBHYIO MPAMYIO H
KOHCTPYKTHBHOE 33/IaHHE OOPEIIEBCKOU G-alureOphl.

Tema 2. OqHoMepHBIE cIydaiiHble BeJTHYNHBI.
BeposiTHOCTHBIE MoOJeNd U3MEpUTENIed HCXOJ0B
CTaTUCTUYECKH YCTOWYMBBIX SKCIepuMeHTOB. On-
HOMEpHBIE CITyYaifHbIe BEJIMYMHBI M X 3aKOHBI pac-
npenencaus. Kiaccudukamnus cirydaiHbIX BEJTUYHH. 22
Teopema Jle6era. [loctpoenne BHIOOPOUHOTO BEPO-
SATHOCTHOTO IIPOCTPAHCTBA MO MHTETPATBHON (yHK-
mn  pacnpeneneHus. [IpousBomsmue GYHKIUH |
XapaKTePUCTHUCCKHE (DYHKITHH.

Tema 3. MHoromMepHbIe ci1y4aiiHble BeJTU1H-
HBI.

TlonsiTHE O cilyyalfHBIX BEKTOpPax, MHOTOMEpPHbIE
(hyHKUMM pacnipeniesieHust U ux cBoiictsa. [uc-
KpPETHBIE U HEMIPEPBIBHBIE MHOTOMEPHBIE CITy4ai- 25
Hbl€ BEJIMUMHBI. Y CIIOBHBIE 3aKOHBI paclpeielie-
HUSl, CTATUCTHYECKAs 3aBUCUMOCTD CITy4alHBIX
BennuuH. PopMyIia MOTHON BEPOATHOCTH U baiie-
ca B CIIy4ae HECUETHOI'O yKcia FMIoTe3. 3aKOHEI




pacnpenenenust QyHKIHUA OT CIy4alHBIX apry-
MEHTOB.

Tema 4. UncJjioBble XapaKTePUCTHKHU OHO-
MEPHBIX CJIy4YaiiHbIX BeJIUYHUH.

CBoiicTBa MaTeMaTHYECKOTO OKUIAHHSA, IUCIEP-
CHHM, HAYaJbHOIO W IIEHTPAJFHOTO MOMEHTOB 24 7 7 4 18 6
BEICIIIUX TOPSIIKOB, KO3 HUIIMEHTa aCHMMETPHH,
JKcIlecca, MOJbI, MeuaHbl, kKBantuiael. Hepasen-
crBa YeOnimeBa. TecToBbIE OMHOMEPHBIC CITy4aii-
HBIC BEJTMYMHBI U MIX 3aKOHBI PACIIPE/ICICHNSI.

Tema 5. J1eMeHTBI TEOPUU KOPPeISILNHU.
YuciioBble XapaKTEPUCTHKHA CHUCTEMBI CITyYailHBIX
BEJIMYMH: MaTeMaTHYECKOe OXHJIaHUE, KOBapHaIlHs,
nqucnepcus, koadduirenta koppensiui. OCHOBHEIC
CBOICTBa KOBapualuu W Kod(hdUIMEHTa KOppess-
MW CIyYalHbIX BennduH. DyHKIMOHANBbHAS, CTa- 14 3 3 2 8 6
TUCTHYECKAs U KOPPEJAIMOHHAS 3aBUCUMOCTh MEX-
Jly CIIy9aliHBIMHU BEJIMYMHAMU. Y CJIOBHbIE MaTeMa-
TUYECKHE OXHWJAHUS CIIydyalHbIX BelW4yuH. Pe-
rpeccusi CIy4allHbIX BEJIMYUH U JIMHUU perpec-
CHH.

Texymuii koaTpons (KCP) 1 1

[IpomexxyTouHas aTTecTanus —3adeTr

Utoro 108 32 32 16 81 27

TeKyI]_[I/Iﬁ KOHTPOJIb YCTICBACMOCTHU PCATIU3YCTCA B paMKax 3aHIATUH CCMHUHAPCKOIr'o TUIIA.

[IpomeskyTouHast aTTecTanusi IPOXOANUT B TPAIUIIMOHHON (opme (3auéT).

4. YdeOHO-MeTOIHYECKOE O0ecTIeYeHHEe CAMOCTOSATEILHON PadoThI 00y YaOIUXCS

CamocrosiTensHast paboTa CTyleHTa IpH HU3YYeHHUH TUCLUIUIMHBI « Teopus BEpOATHOCTEH» BKIIIO-
YyaeT BBINOJHEHNE 3alaHUi 10 KOHTPOJIEM NpENoAaBaTes, pelieHne JOMAIIHUX 3alaHui U OATOTOBKY
K 3Kk3aMeHy. 11 CaMOKOHTpOJIA y CTYJEHTa UMEETCS BO3MOYKHOCTh YAAJE€HHOTO TECTUPOBAHUSA IO IH-
CTaHIIMOHHOMY JIEKIMOHHOMY Kypcy «Teopus BepoarHoctei». [Ipn m3ydennn mucumniussl «Teopus
BEPOSITHOCTEI» UCIIONIB3YIOTCS y4eOHO-METOIMYECKUI KOMIUIEKC ¥ JUCTAaHIIMOHHBIA y4eOHBIA MaTepuall,
paspaboTtaHHble B Y4eOHO-HAyYHOM LIEHTpE NPUKIagHON Teopun BeposTHOCTed. OCHOBHbBIE METOIMYE-
CKHE MHHOBALMHU U 00pa30oBaTeIbHbIC TEXHOJIOTHU NP pa3paboTKe 3TOM TUCUUIUIMHBI CBSI3aHBI C IPHMe-
HEHHEM MHTEPAKTUBHBIX METOJIOB OOYyUCHHS. DTOT METOJ| BKIIIOYAET, HAPUMED, CIEIYIONINE CIIOCOObI:
1) nmpencraBnenne U O0BICHEHUE CTYJCHTAM COBPEMEHHOHN Hay4YHOH WHpOpMaIuu; 2) nMpoBeicHUE aua-
JIOTOB MO TeMe JeKIUil ¢ ayauTopueil; 3) paccCMOTpeHHE NPHUMEpPOB W3BECTHBIX IapaJoKCOB;
4) mocTaHOBKa BOMPOCOB M OpraHU3aIUs IUCKYCCHM; 5) KOHCYJbTAlUU TIO MPEABApPUTEIHHOMY pa3doopy
MPOYUTAHHOTO MaTepuana; 6) 3JIeKTPOHHOE TECTUPOBAHUE CTYIEHTOB. MIHTEpaKTUBHBIM METOJ] 00yUYeHUs
OCHOBaH Ha TakoW OpraHHM3allii y4eOHOTOo IMpoliecca, P KOTOPOH MPaKTHYECKH BCE CTYJCHTHI OKa3bl-
BalOTCS BOBJICUEHHBIMU B Ipoliecc mo3HaHus. CTy/IeHTH UMEIOT BO3MOKHOCTh MIOHUMATh U PaccyXIaTh
10 TIOBOJIy TOTO, YTO OHH 3HAIOT M JyMaloT. Takoro poja mpouecchl 00yueHHs 3aHIUMaeT, KaK MPaBHIIo,
15% nexuuii. [lpu 3TOM MAET OOMEH 3HAHHMAMHM, HICSIMH, CIIOCOOaMM JesTeNbHOCTH. JlabopaTopHbIi

IMPpaKTUKyM 110 TEOpUH BGpOSITHOCTeI\/’I BBIIIOJIHAKOTCA C HUCIIOJIB30BAHUCM CTATUCTHYCCKHX ITAKCTOB, a




TaKXe CIeLUaTM3UPOBAHHOTO IPOrPAMMHO—METOANYECKOro o0ecmedeHusi, paspaboTanHoro Ha Kadeape
HPUKJIaJIHON TEOpUH BepoATHOCTeH. CaMocTosATeNIbHAsE paboTa CTYAEHTOB IPOUCXOIUT B (hopMe BHINOII-
HEHMs TOMAIHUX 3alaHui 10 Kypcy «Teopust BepoATHOCTEN», PEATU3YIOIINX IPOLEe yphl IOCTPOCHUS U
aHaJIM3a BEPOATHOCTHBIX MOJENIEH CTaTUCTHYECKH YCTOWYMBBIX CITyYalHBIX SKCIIEPUMEHTOB U MX KOJH-
YECTBEHHBIX XapakTepucTuk. CaMocTosTeNnbHas paboTa KOHTPOIUPYETCS MPEenogaBaTeneM, Kak BO BpeMs
ayMTOPHBIX 3aHATHH, TaK ¥ BO BPEeMs BHEAYAMTOPHOW pabOTHL, B TOM YHCIE C MCIOJIH30BAaHHEM KOH-
CyJbTallUi MO AIEKTPOHHOMN TouTe.

DddexTrrHON HopMoit yueOHOTO IpoIiecca SIBJISICTCS MIPOBEJACHUE CEMUHAPCKHX, PAKTUYCCKUX U
nabopaTopHBIX 3aHATHA. DTa (hopMma 3aHATHI HampaBlieHA HA Pa3BUTHE CaMOCTOSTEIBHOCTH 00ydYaro-
IMXCs, TPUOOpPETEHNE YMEHUH U HaBBIKOB. [IpakTHueckue 3aHsTHS MPENOIAraeT BhIIOJHEHUE CTYACH-
TaMH JIOMAIIHUX paboT. YueOHO-MeToan4ecKkoe o0ecTiedeHue caMOCTOATENbHON paboThl 00yyaromumxcs
CTYACHTOB IpelyCMaTpUBAaeT KOHCYJIbTAlUHU 0 JIEKIHOHHOMY KYpCy, 110 IPAaKTHKE U 1O Ja00opaToOpHBIM
pabotam, mpoBoauMble npenoaasaressiMi. CamMocTosATeNbHAs paboTa 3aKII0YacTCs B O3HAKOMIJICHUH C
TEOPETUYECKUM MAaTEPHAJIOM MO y4eOHMKaM M MOHOTpadusM, yKa3aHHBIM B CIHCKE JUTepaTyphl. CaMo-
CTOsITeNbHAsE paboTa MOKET MPOUCXOIUTH KaK B YUTAIBHOM 3aJie OMOINOTEKH, TaK U B JOMAILIHHUX YCJIO-
BUSIX HAa KOMIIBIOTEPE, UCIIONb3YsI 3JCKTPOHHBIA NUCTAHIIMOHHBIH Y4eOHbII MaTepuan MO IUCLUIUIMHE
«Teopus BepoaTHOCTEN.

CnHcoK NMPUMEPHBIX BONMPOCOB U 32aHHU VI KOHTPOJIS CAMOCTOATEIbHON padoThI CTy/IeH-

TOB MO AUCHHUIINHE «Teopusi BeposiTHOCTEN»
1. Jloka3aTb OCHOBHBIE 3aKOHBI, KOTOPHIM YAOBJIETBOPSIIOT TEOPETHKO-MHOKECTBEHHbIE ONEepaluu

HaJ CIyYalHBIMHU COOBITHSIMH.

2. JlokazaTh, 4YTO COOBITHSA A, ANB, AUB 00pa3yloT MOJIHYIO TPYIINY MOMApPHO HECOBMECTHBIX
coOBITHIl.

3. OmeIT coctouT B Opocanuu Tpex MoHeT. IlycTs MoHeTsl 3aHyMepoBaHbl U coObiTus Ci, C u Cs
03HAYaroT BBINIaJIeHHE repba Ha MEepBOi, BTOPOH U TpeTheil MOHETaX cOOTBETCTBEHHO. IlycTh coObiTHE A
O3HayaeT BBINAJCHUE OAHOTO repda u AByX uudp, a coobiTHe B ecTh BhlaeHHe He Ooiee OAHOTOo repoa.
Bripasuts uepes Ci, Ca, C3 coObITHSI A 11 B.

4. [lpuBecTr NpUMEPHI MOCTPOSHHS MPOCTEHILINX G-alreop.
5. Tokasatp, uto A B # & Torna u TONBKO TOT/a, KOrqa HMEET MECTO 4 U B) N N (Z U B) N 4

U B) # . TlpounTtepnpeTupoBaTh 3TO yTBEPKACHUE HAa KOHKPETHBIX PUMEpaX.

6. IlycTp skciepuMeHT E 3aKiIiodaeTcsl B HelpeJHaMepEHHOM TOI0PAChIBAaHUH C IIOMOIIBI0 HEKOTO-
poro MexaHM3Ma Ha MOBEPXHOCTH CTOJIa IBYX MOHET. Ha omHO¥ cTOpoHE KaKI0i MOHETHI M300pakeH
rep0, a Ha JPyroi — penieTka. B 3ToM sKcrieprMeHTe HET BO3MOXKHOCTH (DUKCUPOBaHUs Tepba U peleT-
KM, €CITH MOHETHI BBIITAJIM OJWHAKOBBIMUA CTOpPOHAMH. [IOCTpOUTH BEPOATHOCTHYIO MOJIENb AJISi TaKOTO
JKCIIEpPUMEHTA.

7. ChopmympoBaTh OCHOBHOE OTIIMYHUE CIyYaHHBIX BEJTMYMH OT (PYHKIHIA, KOTOpbIE paccMaTpuBa-

IOTCA B KYpC€ MaTEMAaTUYCCKOI'O aHAJIM3a.



8. IlepeuncanTh OCHOBHBIC 3aKOHBI paclpelesIeHHs] AUCKPETHBIX, HEMPEPBIBHBIX, CHHTYIISPHBIX H
CMEIIaHHBIX CITyYaiHBIX BETUYHH.

9. Cnyuaiinas BenmnuuHa &, COCpeOTOUCHHAsI Ha OoTpe3ke [1, 4], 3amana mATErpaIbHON (PyHKITHEH
pacnpenenenus F:(x) = ax® + bx + ¢ uMerOIEH MaKCUMaIbHOE 3HAYEHUE TTPH X = 4. BEIMUCIUTE BEpOsT-
HOCTB TIOTIaalus & B OTpe30oK [2, 3].

10. JokasaTs npenenpHble CBOMICTBA MHOTOMEPHON MHTErpaIbHON (PYHKIINH pacipeaeIeHus.

11. ITocTpouTh BBIOOPOYHOE BEPOSTHOCTHOE MPOCTPAHCTBO LIS CIYYalHBIX ByMEPHBIX BEIUYHH,
MHTErpanbHas pyHKIHA KOTOPHIX paBHa F(x, V).

12. HaliTu KOMIIO3UIIUIO 3aKOHOB PACIIpEeICICHUS CUCTEMBI IBYX CIyUYaWHBIX BEIUYHH.

13. IlpuBectu ciydau, KOT/Ia MaTeMaTHYECKOE OXKUJAHHE U MOMEHTHI CIy4YailHBIX BEJTUYHUH HE CY-
IIECTBYIOT.

14. Ha 3adete cTyIeHT MOJYYHII MIECTh 3a/1a4. BEpOATHOCTH TOTO, 9TO CTYJAEHT PEUINT 3aJady mpa-
BHJILHO, OJIMHAKOBA TS BCexX 3amad u paBHa (0,8. Onpenenuts cpeaHee KOIUIECTBO M JUCIIEPCHIO pe-
IICHHBIX 33]a4.

15. IMocTpouts rpadMKu WHTETPANBHBIX (DYHKIWH pacrpeneleHus sl TPeX MyacCOHOBCKUX CITY-
YaiHbBIX BEJIMUYUH ¢ mapamerpamu A = 0,5, A =1u A =3,5.

16. CnyuaiiHas BenmuunHa & pacmpeneneHa Mo KCIIOHEHIMAIbHOMY 3aKOHY € mapaMeTpoM A > 0.
Haittu BepositrocTs P({0: | E(0) —-ME| < 3(DE)"2}).

17. TlpumeHsist METOA MPOU3BOAAIINX (PYHKIMH, MOKa3aTh, 4To cymma & + & = & nByX HE3aBUCH-
MBIX ITyaCCOHOBCKHUX CITy9alHBIX BEIMUUH & U &, C TapaMeTpaMu A U A, COOTBETCTBEHHO pacIpe/eiieHa
o 3akoHy Ilyaccona ¢ mapamerpoM A = A; + A,

18. B yeMm 3akmoyaeTcsi OTIMYME YUCIOBBIX XapaKTEPUCTUK OAHOMEPHBIX U MHOTOMEPHBIX CITydaii-
HBIX BEJIMYUH?

19. [IpuBecTH BUJ KOBAapPHAIMOHHON MATPHUIIBI JUIS TIOMAPHO CIIyYalHBIX HEKOPPEIUPOBAaHHBIX Be-
JIUYVH,

20. [TpuBeanTe npumep QYHKIMOHAIBHO 3aBUCHMBIX M BMECTE C TEM HEKOPPETUPOBAHHBIX CIyYaii-
HBIX BEJIMYMH.

21. Ecam ¢ — moctosiHHas BenmnauHa, &1(0) = ¢ 11g Bcex ® € u & — NPOU3BOIbHAS TUCKPETHAS
ClTyJaifHasi BeIMYMHA, KOTOpasi IPHHUMAET 3HAYEHUS U3 MHOXKECTBa {X1, X2, ...}. I[loka3aTh, 9T0 yCI0B-

Hoe MaTeMaTHueckoe oxkumanne M(E; | & = x;) = ¢ s Bcex x; € {x1, X2, ... }.

5. ®oHJ OLIEHOYHBIX CPEACTB IJISl POMEKYTOYHOM ATTECTAIMHU MO AUCHHUILIHHE
«Teopust BeposATHOCTE, BKIIOYAIOIIUI:

5.1.0nucanne mkasa oneHUBaHUs Pe3yJIbTATOB 00yYeHHsI M0 TUCIHILIHHE

Yposens Ixana ouennBanus cpOpMHPOBAHHOCTH KOMIIeTeHIHIi
copmupo-
npesBoc-
BaAHHOCTH IJI0XO0 HEYy10B.J1€- YAoB.ie- X0pomo 04Y€eHb X0pOoUIOo OTJIMYHO P
. XO0/IHO
KOMIIETEHIUIH TBOpH- TBOpH- A




(MHIUKaTOpA TeJbHO TeJbHO
JOCTHKEHHUS
KOMIIETEH 1) He 3aureno 3auTeHo
OtcyTrcTBUE
3HaHUH
TeopeTude-
CKOTO MaTe- | YPOBEHb Munnmarne- YpoBeHb 3Ha- YpoBeHb
. YpoBeHb 3Ha- N . YpoBeHb
puana. 3HaHUi HO JIOITy- N HHH B 00BeMe, 3HaHUil B N
> HUI B 00beMe, 3HAHUH B
HIDKE MH- CTUMBIH COOTBETCTBYIO- | 0OBeEME,
COOTBETCTBYIO- o0beme,
Heosmonx- HUMaJIbHBIX | YPOBCHB 1IEM IIporpam- COOTBET-
N IeM IIporpam- TIpEeBHIIIa-
HOCTb Ole- TpeboBa- 3HAHUH. Me MOJTOTOBKH. | CTBYIOIIEM
3HaHus . Me MOJTOTOBKH. IOIIEM Ipo-
HHUTB MOJI- Huil. Umenu | JJonymeHo Jonymexno nporpamme
Jonymexno rpamMmmy
HOTY 3Ha- MECTO Tpy- MHOTO He- HECKOJIbKO He- MIOATOTOB-
o HECKOJIbKO He- TIOJITOTOB-
HUM BCI€A- | Oble ommo- rpyOBIX CYHICCTBEHHBIX | KH, 0€3
rpyOBIX OIUOOK KH.
CTBHE OTKa- | K. OmMOKH. ommnboK OIIHOOK.
3a o0yyaro-
IIerocst oT
oTBeTa
IIponemon-
CTPHPOBAHBI
IIponemon- prp IIponemon-
[Tponemon- BCE OCHOB-
Orcyrcreue | Ilpu pente- CTPUPOBAHBI CTPUPOBAHBI
cTpupoBaHsl Bce | [IpomemoH- HBIE yMe-
MHUHUMAJIb- HUU CTaH- OCHOBHBIC BCC OCHOB-
OCHOBHEIE yMe- | CTPHPOBAHBI BCE | HHS, pelle-
HBIX yMe- JIAPTHBIX YMEHHS. HBIE yMe-
- Hus1. Pemiensr OCHOBHBIE YMe- | HBI BCE OC-
Huil. He- 3a/1a4 HEe Pemenst Hus, perie-
BCE OCHOBHEIE HUsL. PernreHs! HOBHEBIC
BO3MOX- OpOJEMOH- | TUIOBBIE HBI BCE OC-
3aJauyl ¢ HEIPy- | BCE OCHOBHBIE 3a1a4u ¢
HOCTBH Oo1e- CTPUPOBaHBI 3a1a4u C HOBHBIC
OBIMHU OIIMOKA- 3a1a4i. BeI- OT/IEbHBI-
YmMenus HUTh HAIN- | OCHOBHBIC HeTpyOBIMH 3ama4n.
N MH. Brimosnae- TIOJTHCHBI BCE MH Hecyle-
4U€ YMEHUA | yMeHHMS. OLTMOKAMH. Beimosnenst
HBI BCE 33/1aHUs, | 3aJaHus, B [I0J- | CTBEHHBIMU
BCJIC/ICTBUE BrimoHeHBI BCe 3a/1a-
B TIOJTHOM 00B- HOM 00BEME, HO | Hemouera-
orkaza 00y- | Vmenu me- BCE 3a/1a- HUSL, B [IOJI-
eMe, HO HEeKO- HEKOTOpBIE C MH, BBITIOJI-
YarolEerocs CTO rpy61>1e HUS, HO HE B HOM 00BEME
TOpEIE C HETO- HEJJ0UeTaMH. HEHBI BCE
OT OTBETa OIITUOKH. MIOJIHOM 6e3 Hemoue-
YeTaMHU. 3a1aHus B
obbeMe. TOB
MOJTHOM
obbeme.
OtcyTcTBHE
IIpu peme-
BIIaJEHUS Nmeercs
HHU CTaH-
Marepua- MUHUMaJIb- [Tponemon-
JTAPTHBIX . ITponemoncr- IIponemon- [Iponemon-
nom. He- HBII HAabOP CTPHPOBAHBI
3a1a4 He pHUpOBaHEI Oa- CTPHPOBAHBI CTPHPOBaH
BO3MOX- HaBBIKOB HaBBIKH [IPU .
HPOJEMOH- 30BBIE HABBIKU 6a30BbIe HaBBbI- TBOPYECKHUI
HOCTb OI1e- JUISL petiie- peuieHnn
CTPUPOBAHBI IIPU PELICHUU KH TIPH pelie- MOJIXO/T K
HUTH HAJIN- HUSI CTaH- HECTaH-
Hagbiku 6a30BbIC CTaHAAPTHBIX HHMU CTaHAApT- peLIeHHIO
YyHe HaBbI- JapTHBIX JTAPTHBIX
HABBIKH. 3a7a4 C HeKOTO- | HBIX 3a1ad 0e3 HeCTaH-
KOB BCIIE]I- 3a1ad ¢ 3amad Oe3
pBIMH Hemoue- OIIMOOK 1 JapTHBIX
CTBME OTKa- HEKOTOPHI- oLIMOOK 1
Nmenu me- TaMH HEI0YETOB. 3a1ad4.
3a o0yuaro- MU HeJo4de- HEJI0YETOB.
CTO rpyOBIe
Lerocs 0T TaMu.
OIIHMOKH.
oTBeTa
IIIxaja ONeHKH NPHU NMPOMEKYTOYHON aTTeCTALUH
Ounenka YpoBeHb NOATOTOBKH
Bce xommeTeHIMY (YacTH KOMITETCHIMI), Ha (HOPMUPOBAHHE KOTOPHIX
3a4TCHO [Ipesocxoamo HampaBJieHa JUCIUITINHA, C(hOPMHUPOBAHBI HA YPOBHE HE HIKE «IIPEBOC-
XOZHO»




OTan4HO

Bce kommereHIMM (4acTH KOMIIETEHIMH), Ha (OPMHUpPOBAHHE KOTOPBIX
HarpasjeHa AUCIMIUINHA, COPMHUPOBAHBI HA YPOBHE HE HMXKE «OTIMYHOY,
IIPU 3TOM XOTsI OBl O/lHa KOMIIETEHIIMsI cpOopMHUpPOBaHa HA YPOBHE «OTIHY-
HO»

O4eHb XOpoIIo

Bce xomnereHumu (4acTH KOMIIETEHIMH), Ha (OpMHpPOBaHHME KOTOPBIX
HarpasjeHa JUCLUILIMHA, COPMUPOBAHBI HA YPOBHE HE HUKE «OYEHb XO-
po1LIO», IPH 3TOM XOTsI ObI O/Ha KOMIIETEHLUSI chOpMUpPOBAHA HA YPOBHE
«OUYEHb XOPOLIO»

Bce kommereHIMu (YacTH KOMIETEHIMH), Ha (GOpMHUpOBaHUE KOTOPBIX

Xopoto HamnpaBJieHa AUCIUTLINHA, CQOPMHUPOBAHBI HA YPOBHE HE HUXKE «XOPOIIOY,
NIPX 3TOM XOTs OBl OJHA KOMIETEHIHs C(OPMHPOBaHA Ha yPOBHE «XOPO-
mo»
Bce xommnereHmun (4acTH KOMIIETEHIMH), Ha (OPMHpPOBAHHE KOTOPBIX
Y 10BIIETBOPHUTEHLHO HalpaBjieHa TUCLHUILIMHA, C(OPMHPOBAHBI HA YPOBHE HE HIDKE «YIOBIIE-
TBOPUTEIHHOY», TIPH dTOM XOTs Obl OJIHA KOMIETCHIHA C(HOpMHpPOBaHA Ha
YPOBHEC «YAOBJCTBOPUTCIILHO»
Xotst ObI O71HA KOMIIETEHIUSI C(OPMUPOBAaHA HA YPOBHE «HEYAOBIETBOPH-
HeynosneTBopuTensHO o
HE 33YTEHO YA Y TCJIBbHO», HU OHA U3 KOMIICTCHIIMU HC C(i)OpMPIpOBaHa Ha YPOBHC «ILIOXO»
ITnoxo Xorts OBl OZ1HA KOMIIETEHIUSI COPMUPOBaHA HA YPOBHE «IJIOXO»
5.2. TunoBble KOHTPOJbHbIE 32/IaHUSI WM MHbIE MATEPUAJIbI, HEOOXOAMMBbIE 1JI1 OLEHKH pe-

3yJIbTATOB 00y4eHHsl

5.2.1 KoHTpOJBbHBIE BONPOCHI

Bonpochkr:

Koo ¢popmupyemoii

KomnemeHyuu

1. CoObitus 41, A, ..

coObITHH A1, A2, ..

= pr. HaliT BEpOATHOCTH CICAYIOMMX COOBITHI: 1) HE MPON30HAET HA OTHOTO U3

3) mpou30MaET OHO U TOJILKO OJTHO U3 COOBITUM A1, A2, ..., An.

., An; 2) IpOM30UAET XOTS OBI OJTHO U3 COOBITHIA A1, A2, ..., An;

., A, HE3aBUCHMBI B COBOKYITHOCTH M BEPOATHOCTE P(A4)) = TIK-1

COCTOUT B TOM, YTO Ha BTOPOH KOCTH BbImaaaeT uudpa wiu 1, nim 2, umm 5. Ha-
nee, coObITHE B 03HaYaeT, YTO HAa BTOPOH KOCTU MOSBUTCS Iudpa nim 4, uim 5,

win 6. Hakonern, coositne C 03HayaeT BhINAJACHUE CYMMBI OUYKOB Ha HTPAIbHBIX
KOCTSIX, paBHOM 9. Jloka3aTh, 4TO B 3TOM SKCIIEPUMEHTE HE3aBUCUMOCTh TPOUKH

coObITHit A, B 1 C He BIEYET UX MOMAPHYIO HE3aBUCUMOCTb.

2. JIBe pa3nuuuMble UTpabHbIE KOCTH OpomieHsb! oauH pa3. [lycts codbiTne 4 OIIK-1

P(w3) =P(w4) = 1/8, 4 = {o1, @3}, B= {2, ®3}, C= {®2, 03}. [Tokazare, 4To

cobbITHA A, B, C HE ABIAIOTCS HE3aBUCUMBIMH B COBOKYITHOCTH.

3. Ilycts noctoBepHoe coObITHE Q = {1, 2, M3, W4} 1 P(®1) = P(w2) = 3/8, OIIK-1

BCK POBHO 10 gyenmoBek poaniInChL B HepBBIﬁ JCHb HOBOI'O roja.

4. Ucnionb3ys TaONHIBl, HAUTH BEPOSITHOCTH TOTO, 4TO B 00mecTBe u3 1095 yerno- TIK-1

BaHHOE BpeMms paBHa 0,2. OnpeenuTs BEpOSTHOCTH TOro, 4yTo u3 100 Takoro Tu-

Ma KOMIIBIOTEPOB B TEUCHHUE STOr0 BPEMEHH UX BbIET U3 cTpost oT 14 g0 26.

5. BeposITHOCTB BBIX0J1a M3 CTPOSI OTHOT'O KOMITBIOTEpA 38 HEKOTOPOEe (PUKCHPO- TIK-1




6. ITo rienmm mpomsBoauTcs 1000 HE3aBUCUMBIX BRICTPENOB. BeposTHOCTH momnasa-
HUS B 1IeIh Ipu ogHOM BEICTpene paBHa 0,002. Mcmons3ys TabIUIbI, BEIYUCIATE
BEpPOSTHOCTH TOTO, UTO B pe3yiIbTaTe CTPEILOBI OYIeT 3ahUKCHPOBAHO HE MEHEE

YEThIPEX MOMaaHUH.

OIIK-1

7. Hexro kyrmmn 300 kaproduek mist urpel B tupake "Croptioto 6 u3 49". Ha
KaXI0M U3 3TUX KapTOYeK OH CIy4alHbIM 00pa3oM U HE3aBUCUMO OT OCTaJIbHBIX
KapTOYEK OTMEUAET TOJIBKO IIECTh U3 49 pa3nu4HbIX BUIOB cropTa. MakcuManb-
HBI BBIMTPBII HA KAXAYIO KapTOUKY BBINAJaeT, €CIM HEKTO OTMETHJI Ha 3TOU
KapTOYKe IIECTh BUJIOB CIIOPTA, KOTOPbIE COBIAAAIOT C HENIPEIHAMEPEHHBIM BbI-
O6opom mects U3 49 COPTUBHBIX HOMEPOB JIOTepelHON Komuccuel. Kakosa Be-

POATHOCTD TOI'O, YTO HEKTO IMOJYYUT POBHO ABa MAKCUMAJIbHBIX BBII/IFpBIH_Ia?

OIIK-1

8. ABTOOYCBHI TOJIXOAAT K OCTAHOBKE C MHTEPBAIOM B 5 MuH. Ciy4aifHas BeTU4H-
Ha & ompeseNsaeT BpeMsl OXXHIaHus aBTo0yca nmaccaxxupoM. [LIToTHOCTH pacnpene-
nerus BepositHocTed f(x) = 0 mpux <0, fix) ==0,2 npu 0 <x <5 U, HAKOHEII,
fix) =0 mpu x > 5. OnpeneanuTb UHTETPAIbLHYIO (PYHKIIUIO PACIIPEACIICHUS CITy-

YaifHOTO BpeMEHH OKMAaHHsI aBToOyca 1 BeposiTHOCTh Buaa P(1< & < 2.5).

OIIK-1

9. Ilpu pabote 3BM B citydaiiHble MOMEHTBI BpEMEHH BO3HUKAIOT HEUCTIPABHO-
ctu. IlnotHOCTH pacnpenencnus f{x) Bpemenu padotsl DBM 1o nepBoit Heunc-
MIPaBHOCTH paBHA Aexp{—At} mpu ¢ > 0 u paBHa HyO 1IpH ¢ < 0, TIIe TapaMeTp
A > 0. IIpy BOSHUKHOBEHNH HEUCIIPABHOCTH OHA MTHOBEHHO OOHAPY>KUBAETCS U
OBM cpa3y mocTtymaer B peMOHT. PeMOHT nipogoinkaeTcst Bpemst /2, TIOCIIe 9ero
OBM cHoBa BkitovaeTcst B padoTy. HaiiTu mutoTHocTh pactpeneneHus U GpyHK-
LU0 pacrpeiesieH s IPOMEKYTKa BPEMEHH & MEKAY IBYMsI COCEIHUMH HEHC-

mpaBHOCTAMH. Beruncnuts BepositHocts P(E > 24).

OIIK-1

10. IlpuBectn mpumMep, KOraa w3 MPUIMHHON HE3aBUCHMOCTH CIIYYaiHBIX BEIH-

YHH CICAYET HUX CTaTUCTUYCCKas HE3aBUCHUMOCTD.

TIK-1

11. IIpuBecTy mpuMep, KOT/Ia CIyYalHbIE BEIMYWHEI & U 1 SABJISIOTCS CTaTHCTH-
YECKU HE3aBUCHMBIMH, XOTS MEKIY HUMH CYIIECTBYET (hYHKIIMOHAJIbHAS 3aBU-

CHUMOCTbD.

TIK-1

12. /IBa urpoka, He3aBUCUMO JIPYT OT APYTra, CIy4alHbIM 00pa3oM OpocaloT 1o
OJIHOMY pa3y UTpalibHyI0 KOcTh. HaliTH 3aKOHBI pactipeieIeHus] CHCTEMBI JBYX
CIIy4alHBIX BENMYUH & U &2, KOTOPBIE ONPEACISIIOT YHCIIO BBIIAJCHUNH OYKOB AJIS

MEPBOTO U BTOPOTO UTPOKOB COOTBETCTBEHHO.

OIIK-1

13. Haymagy moa0pacheIBaroTCs OJHMH pa3 IBE MOHETHI pa3HOW cuMMeTpuu. 1'epo
MOSIBIISIETCS. C BEPOSITHOCTHIO p1 Ha TIEPBOM MOHETE U C BEPOSTHOCTBIO P> HA BTO-
poii. ITycTs &; onpenenser 9ruciIo BHIMABIINX T'epOOB HA IIEPBOH MOHETE U &, —

Ha BTopoii. CyMMapHOE YMCIIO BHIMABIIMX HA 00EUX MOHETaX repOOB 0003HAUNM

OIIK-1




yepes 11, a — PeImeéToK uepes 2. Hailtk ko hUIeHT KOppesiuy ciydaiHbIX

BEJIMYHUH N1 H M2

14. IlpuBenute npumMep GPyHKIMOHATIHHO 3aBUCHMBIX  BMECTE C TEM HEKOPpEIu- TIK-1

POBaHHBIX CJ'Iy‘-IafIHBIX BCIIMYMH.

15. Eciiu ¢ — mocrosiaHas, &1(0) = ¢ g BeeX © € 2 u & — npou3BoibHasK JHc- OIIK-1
KpeTHas CIydaiiHas BeJIMIMHA, KOTOpasi IPUHUMAET 3HAYCHUS U3 MHOXeECTBa {)1',
2, ...}. [lokasats, 4To ycioBHOEe MaTeMaTrdeckoe oxumanne M(E | &, =y/) =c¢

st Beex ) € (', 12, ...}

16. Kakas cBsi3p CyHIECTBYET MEXAY MATEMaTHUECKUM OXHIAHUEM U CPEIHUM TIK-1

KBaApaTUYICCKUM OTKJIIOHCHHUECM IIOKa3aTeIbHOMN cnyqaﬁHoﬁ BCJIMYUHEIL?

17. IlpenmnonoxuM, 4To poCT MY>KUHHBI ONPEAEICHHON BO3PACTHOM TPYIIIIBI €CTh OIIK-1
HOPMaJIbHO paclpelenéHHas cilydaiiHas BeJIUMYMHa & ¢ 3aaHHBIMM MaTeMaTHye-
CKHMM OuganueM a = 173 u aucnepeueii 62 = 36. OnpenenuTs claeayomue Xa-
PaKTEpUCTUKH: a) JOJTH KOCTIOMOB YeTBepTOro pocta (176—182 cMm) u TpeThero
pocta (170—176 cM), KOTOpBIE HYKHO TIPEYCMOTPETh B O0IIEM 00beMe TPOH3-
BOJICTBA ISl TaHHOHM BO3pacTHOM rpymiiel; 0) KBaHTWIb ypoBHS 0,7 mist ciydai-

HOU BeJIWYMHEI &; B) cHOPMYIHPOBATH MPABUIIO «TPEX CUI'M» IJIsl CIIydaiiHOH Be-

JIMYUHBI .

18. HazoBHuTE OCHOBHOE MPAKTUYIECKOE 3HAUCHUE PABHOMEPHOTO 3aKOHA pacIipe- TIK-1
JICJICHUS.

19. BeposTHOCTD pokaeHuss Mabunka paBHa (0,5. [IpuMeHsst EeHTpanbHYIO TIpe- OIIK-1

nenpHyro TeopeMy Jlunaebepra—IJleBu, HAUTH BEPOSITHOCTEL TOTO, YTO cpeau 900

HOBOPOKAEHHBIX AeTel Oyaet oT 435 o 465 Malb4nKOB.

20. Kunoreatp Bmemaet 768 3pureneil. Halitu BepoaTHOCTH TOTO, YTO Cpeu Ta- OIIK-1

KOT0 KOJIM4YecTBa 3pureien geroM poauwnuch oT 180 no 216 yenosek.

21. Ilpennonoxum, 4To ciiydaiiHas BETMYHHA UMEET IUIOTHOCTh paclpeeIeHUs OIIK-1
BeposTHOCTH f{x) = 2 'exp{—| x |}. Ucnomnb3ys HepaBencTBO UeObINieBa, OLEHUTD
BEPOSITHOCTb TOT'0, YTO CiIy4aiiHasi BEIMYMHA IPUMET 3HAYECHHUS 110 MOAYJIIO HE

MeHbIIe Tpéx. Hailti ommoOKy OTeHKH.

5.2.2. TunoBblie TECTOBBIE 3aJaHUsI AJIs1 OleHKH chopMupoBaHHoCcTH KoMmmeTeHunu OITK-1

1. DneMeHTHI OCHOBaHUS TEOPUH BEPOSITHOCTEHN U BEPOSTHOCTHOE pocTpaHcTBO KonmMoroposa.

2. BepxHuii mpenesn nocaea0BaTeIbHOCTH CITy9YalHBIX COOBITHH.

3. AnreOpsl 1 O -anreOpsl. MI3mMepuMble MpOCTpaHCTBRaA.

4 O ciyyaitHoM OpOCaHMM TOYKH Ha EHCTBUTEIHHYIO IPSIMYIO M KOHCTPYKTHBHOE 3a1aHKe OOPEIeBCKOH O-
anreOpsl.

5 JluckperHas ciiyuyaiiHasi BeJIM4uHa. P pactipeesneHus: JUCKPETHOU ciy4ailHON BETUYUHBI.



6 buHOMHaNBEHOE U TEOMETPUUECKOE pachpereneHus BeposTHocTel. Pacnpenenenue [lyaccona. ['unepreo-
METPUYECKOE PACIPEEIICHHUE.

7 HxHWMIA Ipeaest mocIeI0BaTeIbHOCTH CIIYIaHBIX COOBITHH.

8 HempepsiBHas ciydaitHas BennmauHa. [1MOTHOCTE pacpesienieHus: BEpOsITHOCTEH, ee CBOHCTBA.

9 PaBHOMEpPHOE ¥ HOPMATBHOE PACIIPEICIICHIS BEPOSITHOCTEH.

10 OO6mrye cBOKCTBA BEPOSTHOCTHOW (DYHKIIUH OT CIIyYaiHBIX COOBITHH.

11.acmipenenenre GyHKIHH OT OHOTO CIy4YailHOro apryMeHTa.

12.YucrioBble XapaKTEPUCTHKH CIyYaiHON BEIMYHHBI: MOMEHTHI, KOO PHUIIMEHT aCHMMETPHH, JKCIIeCC, Me-
JIuaHa, MoJia, KBaHTHIIb.

5.2.3. TunoBble TeCcTOBBIE 3aJaHUsI VIS OLEHKHU chopMupoBaHHOCTH KomneTeHnun ITK-1

1. HuoxawMiA ipenen mocne0BaTeIbHOCTH CITy9aifHbIX COOBITHIA.

2. HenpepriBHas ciy4daiiHas BenuuuHa. [IMOTHOCTE pacnpenenenus BeposiTHOCTEN, €€ CBOMCTBA.

3. PaBHOMEpPHOE N HOPMAJILHOE PACTIPENEICHHS BEPOATHOCTEN.

4. O6mmwe cBOWCTBa BEPOATHOCTHOW (DYHKITHH OT CIIyYaHBIX COOBITH.

5. Pacnpenenenme GpyHKIMI OT OJHOTO CIIyYalfHOTO apTyMEHTa.

6. UucnoBble XapaKTEPUCTHKH CITy4aiHON BEJIMYMHBI: MOMEHTHI, KO3()(QUIIMEHT acuMMeTpun, KCIece, Me-
JuaHa, MOJla, KBAaHTHIIb.

5.2.4. TunoBble 3a1a4u 115 oeHKHU copmupoBanHocTH kKomnereHuuu OITK-1

1. Cnyuaiinas BenuuuHa. OyHKINS paclpeieleHns CIy4ailHOM BETHUNHEIL, €€ CBOICTBA

2. MaremMaTU4ecKoe OKUJaHUE CIIyIaifHON BETMYUHEI, €TO CBOMCTBA.

3. Qucnepcus cnyyaiiHON BeIMYMHBI, €€ cBoicTBa. CpelTHEKBapaTHYECKOe OTKIIOHEHHE.

4. MHoromepHble ciydaiiHble BennduHbl. CoBMecTHas (pyHKIMS pacipenefieHus, ee cBoiicTBa. YacTHble
(yHKUMM pacrpeaeseHus.

5. MHoroMepHble HelpepbIBHbIE CiTydaiiHble BeIHMUMHbl. COBMECTHAs IUIOTHOCTh paclpeAesieHus], €e CBOH-
cTBa. YacTHbIE IIOTHOCTH paclpeeeHusl.

6. MHOroMepHble TUCKPETHBIE CIy4aiiHble BEIMUYMHBL. Psa pacnpeneneHust JByMEpPHOM NHUCKPETHOM ciTy-
YaifHOM BETMYUHBI.

5.2.5. TunoBble 3axa4u 1JIs1 OlleHKHU chopMupoBanHOcTH kKomneTeHuuu ITK-1.

1. 3aBucHMBIE U HE3aBUCUMBIE CIIy4aiHbIe BETUYNHBI.

2. OYHKIMH OT CITyYalHbIX apryMeHTOB. UHCIIOBbIE XapaKTePUCTUKU (HYHKIIHH OT CIy4alHbIX apTyMEHTOB.
3. YcnoBHbIE pacnpeAeIeHus IByMEPHBIX TUCKPETHBIX CIIyYaiHbIX BEJIUYUH.

4. YcnoBHBIE paclpeieNe s HeNPEPhIBHBIX CIyYalHbIX BETHYHH.

5. KoaddunueHTs! KoBapHaIluK U KOPPEISIUY JBYX CITy4aliHbIX BEJIMYHH, UX CBOWCTBA.

6. [IpuBecTr mpuUMephl CTATUCTHYECKH YCTOMUMBBIX SKCIIEPUMEHTOB, Ha KOTOPBIX MPOMUTIOCTPUPOBATH pas-
JIMYHBIE CITOCOOBI BBIOOPA 371EMEHTAPHBIX UCXOJI0B.

5.2.6. Tembl J1a060paTOPHBLIX PadoT no JucHUIIUHe «Teopusi BepOATHOCTEH» 111 OLlEeHKHU
chopmupoBannocTu cieayromux komnerennuu OIIK-1, ITK-1.

1. CBoiicTBa 4aCTOT U BEpOATHOCTEN



2. MoaenupoBaHue OJJHOMEPHBIX U MHOTOMEPHBIX CIyYailHbIX BEJIUYHH .
3. Brruncienne 9uCIOBBIX XapaKTEPUCTHK .
4. IIpubnmkeHHOE BRIYHUCICHIE HHTETPAIOB MeTo1oM MoHnTe-Kapiio.
5. IMuTanmoHHOE MOJETMPOBAHUE TIPOCTEHIIIIX TIPOIIECCOB OOCTYKUBAHHUS.
5.2.7. IIpumepbl TUIOBBIX TECTOB MO AucHUNIuHe «Teopust BeposiTHOCTEI AJs1 OLEHKHU
chopmupoBannocTu komnerenuuu OIIK-1, ITIK-1.
IIpaBubHBIE OTBETHI NPUBEAEHBI WU MOMeEYeHbI CUMBOJIOM (+).
1.  Tunm — oauHOYHEIN BEIOOD.
o0 0 o0 o0
Iycts cobbitie A* = lim sup 4, = () U A4y, A« = lim inf4,= U () 4ru A" # A..  Onpegne-
n—o n=1k=n n—»o n=lk=n
JIUThH MPABUIIEHOE YTBEPKIACHUE MEKIY ITHMHU COOBITHUSIMU.

o (CoOpitne A* C A-.

e Ilpenen lim A, Bcerma cymecTByer.
n—>0

e CobOwitne 4" D A-. (+)
e  CoObitue A*\ A.={.
2. Tum — MHOXECTBEHHBII BHIOOD.
© o © o
IMyctsb cobbiue A* = lim sup 4,= (| U A4, 4« = lim inf4,= U () 4 Kakue u3 npuBeneHHBIX
n—>o n=lk=n n—>o n=lk=n
BBICKa3bIBaHUN OyIyT BEpHBIMU?
o CoObitHe A* = A+, ecmi A1 D A2>D ... ()
e CoObitue A" # A+, ecin A1 D A2D ...
o CobOwitne 4" = A+, ecu Ay C A2 ... (+)
e CoOpitue A* # A+, ecin Ay c A>C ...
3. Tun — oAMHOYHBI BEIOOP.

ITycts mocnenoBaTenbHOCTh {Aj; i > 1} cobbitnii u3 F umeer npenen 4 = lim A,,. Onpenenuts co-
n—»0

OTHOIIICHUE, KOTOPOE SBIISICTCS BEPHBIM.
o CoOritue 4 ¢ 4.

e CoObitue 4 # lim sup A4,.
n—»0

e CobOpitue 4 # lim inf 4,.
n—>00

e CobObitue lim sup 4,= lim inf 4,. (+)
n—»o0 n—»o0

4.  Tum — MHOXECTBEHHBII BHIOOD.
IIycTs mOCIIEIOBATENBHOCTE {A4;; i > 1} cCOOBITHI U3 & YAOBIETBOPSIET YCIOBHIO A1 D 4> D ... Omnpene-

JINTH COOTHOIICHUSA, KOTOPBIC ABJIAIOTCA BEPHBIMU.



o0
e  Mwmeer mecto cootromenne lim P(4,)=P(N 4,).(+)
n—0 n=1

e  Umeer mMecTo cooTHOLIEHHE lim P(An ) #=P(lim 4,).
n—»oo n—»o0

o0
e  Uwmeer mecto cootromenne P( lim 4,)=P( () 4,).(+)

o0
e  Uwmeer mecto cootrourerne P(lim 4,) = P(() 4,)).

5. Tun — oAWHOYHBINA BEIOOP.

[lycts &(w) sBISIETCS OIHOMEpHOM citydaiiHOM BenmuuuHOM Ha (QQ, &). OnpeaenuTs COOTHOLICHHE
MEXY COOBITHAMH, KOTOPOE SBJISETCS OIIMOOYHBIM.

e CoOmitre {m: {(w) 2 a} = Q\ {o: §(w) < a}.

e  Cobnitue {®: E(®) >a} #Q\( Oﬁ{w: E(w)<a+1/i}).(+H)
i=1

e CoOpite {®: a < E(w)<b}e Z.

e  CobniTHe {®: {(w) =a} = O(%{(o: E(m)<a+1/i}\{o: &) <a}l.
i=l

6.  Tum — MHOXKECTBEHHBIH BHIOOD.
IIycts &(w) sBIAETCS OTHOMEpPHOH ciydaitHoW BenmmuuHOW Ha (0, ). OmnpenenuTh COOTHOIICHUS

MEX]Yy COOBITHSMU, KOTOPBIC SBIISIFOTCS BEPHBIMH.
e}
o  Cobsitue {: &(®) >a} = Q\( N{w:E(w)<a+1/i}).
i=l1
e CobOmitre {®: a < (w) <ble Z (+)
e 0]
o  Coobsitue {0: E(w) =a} = {w:E(w)<a +1/i}\{o: {(w) <a}.
i=1
e CoOnitre {m: {(0) 2 a} = Q\ {o: (o) <a}. (1)
7. Tun — oAMHOYHBINA BEIOOP.
Ilyctb ¢ € R u (), N(®) SABIAIOTCS caydailHBIMU BenmnauHaMU. OTpeaenuTs YTBEPKICHNE, KOTOPOoe
OyJeT OMMOOYHBIM.
e  OyaKIUA cE(®) ABIACTCS CIIYIAWHON BETHIHNHOM.
o  Oyaknusa c(§(w) + n(w)) ABISETCS CIydalHON BEITMYUHOMN.
e  Oynkuus c(§(w) — n(w)) ABAsETCS CIyYaiiHONW BETNYNHOM.

e  Dyuxims | E(w)| He sBusercs cayqaittoit BemmanHOM. (+)

8.  Tum — mpoBepka OTBETOB.



HyCTB paccMaTpuBaACTCA MOCJICAOBATCIBHOCTD Al, Az, CJ'Iy‘lafIHBIX COOBITHI Ha BCPOATHOCTHOM

npoctpancTse (Q, Z, P(*)). Beruncauts npenenst: 1) lim inf 4,; 2) lim sup A,; 3) lim A, ecin
n—>0 n—>0 n—>0

A1 DAzD

o0
Otser s 3agaun 1): lim inf4,= () 4,0
n—>00 n

o0
oteer s 3anaun 2): lim sup 4, = () 4, [

n—»0 n=1
o0
oTBeT auIst 3adaun 3): lim A, = 4,0
n—»>0 n=1

9. Tunm — MHOKECTBEHHBIN BBIOOD.
[lycts F(x) aBnsieTcst MHTErpadbHON (QYHKIMEH pacnpeaecHus CllydaiiHoi BennuuHbl &. OnpeaeanTsb
MPaBUJIbHBIE COOTHOIIECHHUS.
e  Nmeer MecTo cooTHOMEHUE F(+0) # 1.
e  Uwmeer mecto cooTHOmeHuE F(—) 11 0. (+)
e  Nmeer Mecto cooTHOMeHUE F(+0) [1 1. (+)
e  llmeer mecTo cooTHOIIeHUE F(—0) # (.
10. Tun — oAMHOYHBIIA BEIOOD.
[lycts F(x) sBnsieTcss MHTErpabHON (QYHKIMEW pacnpeaecHus ClydaitHoi BennyuHbl &. OnpeaenuTsb
MIPABUJILHOE YTBEPKIECHUE?
e Ecm-wo<ag<b<+ow, 10 P({w: a<L&(w)<b})= F(a) - F(b).
e Ecmu —o0 <ag < b <+o0, To BepossTHOCTE P({®: a < &E(w) < b}) << F(a) — F(b).
e Ecmm -0 <a < b <+, 10 BeposaTHOCTs P({m: a < (w) < b}) = F(b) — F(a).
e Ecmu —o0 <g < b <+o0o, T0 BeposiTHOCTE P({®: a < E(w) < b}) > > F(b) — F(a). (1)
11. Tun — oAMHOYHBIIA BEIOOP.
[lycTp uncnoBast mocae0BaTeNIbHOCTD {dy; 71 > 1} yIOBACTBOPAET YCIOBUAM: @ < d2 < ... < a,<<a,

+1<..<amn lim a, [ a. Onpenenurs BEpHOE COOTHOIICHHE.
n—>0

e  Umeer mecto P({m: E(®) <a}) > P( Ej{o) (E(w) < ay,}).

n=1
e Umeer mecto P({m: E(w) <a}) <P( Ej{co (E(m) < ay,}).
n=1

e  Mmeer mecto cooTHomenne P( lim {®: &(w) < a,}) [ Fa). (+)
n—»o

e IUmeer mecto P({m: E(®) <a}) [1 P( ﬁ{co (E(w) <ay,}).

n=1



12. Tun — MHO>ECTBEHHBIN BBIOOP.
IIycTs urcioBas MOCIIeIOBATENBHOCTD {dy; 71 > 1} YIOBIETBOPSET YCIOBUAM: d1 > d2 > ... > dn >

>a,+1>...>an lim a, [Ja OnpenenuTs BepHbIC BHICKA3BIBAHHS.
n—>0

e  Nmeer mecto P({w: E(w) < a}) > P( F% {0: E(0) < an}).

n=1

e  Nmeer mecto P({w: E(w) < a}) < P( ﬁ {0: E(0) < an}).

n=1

e  Mmeer mecto P( F% {o: &(0) <a,}) U P( lim {o:&(w) <a,}). (+)

n=1 n—0

e  Imeer mecto cootHomenne P({w: &(w) <a}) I lim F(a,).(+)
n—>o0

13. Tunm — omUHOYHBIN BEIOOD.
[Iycts F(x) sBnsieTcss MHTErpagbHON (QYHKIHEH pacnpeaecHus CllydyaiiHoi BennyuHbl &. OnpeaenuTsb
omnO0YHOE YyTBEPKICHHE.

e  lmeer mecto cootHomenne lim F(x) =1.
xX—>+00

e  Imeer mecto cooTHomenne lim F(x)=0
X—>—00

e Uwmeer mecto cooTHomenue P({m: E(®) =x}) = F(x + 0) — F(x).
e  Nmeer mecto cooTHOMeHNE P({w: a < (w) <b})> F(b) — F(a+ 0), —0o <a<b <+, (+)
14. Tum — ogMHOYHBIA BEIOOP.

Ilycte & ecTh G-anreOpa OOPENEBCKUX MOAMHOMXKECTB HA JACHCTBUTENBHON mpsMoit R. OnpenennuTsb

BEPHOE COOTHOIICHHE.
o Ecmu —o0 < g < b < +o0, TO IPOMEKYTOK [a, b) ¢ B.
o Ecmu —o0 < g < b < +o0, TO IPOMEKYTOK (a, b] ¢ B.
e Ecmu —o0 <g < b <+oo, TO uHTEpBAI (@, b) ¢ A.
e Ecan —oo <a < b <+, TO OTPE30K NPOMEKYTOK [a, b] € AB. (1)
15. Tun — MHOECTBEHHBIN BBIOOP.

IIycte & ecTh G-anreOpa OOpENEBCKUX MOAMHOXECTB Ha ACHCTBUTEIBHON mpsiMoit R. OnpenennuTsb

OITHOOYHBIE COOTHOIIICHHS.
e Ecan —oo < a < b <+oo, TO NpOMEeXyTOK [a, b) U(a, b] € A.
o Ecmu —o0 < g < b < +o0, TO IPOMEKYTOK [a, b) \ (a, b] ¢ B. (+)
e Eciau —oo <a < b <+oo, To unarepsai (a, b) N[a, b] ¢ AB. (+)

e Ecmm —oo < g < b <+oo, TO OTPE30K MPOMEKYTOK [a, b]\ (a, b) € A.

16. Tum — npoBepKa OTBETOB.



Ilycte &(w) sBAsCTCS OMHOMEPHOW CIy4YyailHOW BEIMYMHOW HA BEPOSTHOCTHOM IPOCTPAHCTBE
(Q, Z,P(*)), F(x) =P({o: §(w) <x})ud,={0: &) <ap},Tme a1 > a> ... >a, > ap+1> ... >amu

lim a,, == a <+oo. Beruncints npenenst: 1) P( 1lim inf 4,); 2) P( lim sup 4,); 3) P( lim 4,,).
n—>0 n—>0 n—>0 n—»0

Ortser st 3agaun 1): P( lim inf 4,) = F(a + 0);
n—>0

otBeT st 3afaun 2): P( lim sup 4,) = F(a + 0);
n—>0

otset ast 3ama4m 3): P( lim A4,) = F(a + 0).
n—>o

17. Tum — ogMHOYHBIN BEIOOP.
ITycts £(®) ABASETCS AUCKPETHOMN CITydJaifHOM BETMIMHON, KOTOpas MPUHUMAET BO3MOYKHBIC 3HAUCHUS
X1, X2, ... OnIpenenauTs BepHOE YTBEP)KACHHE.
e  llmeer mecto paBeHCTBO P({®: {(®) =x1}) = 0.

e  Uwmeer mecto paBeHcTBO F(x) = 2, P(E=x). ()
Ix;<x

e  Mmeer mecto cootnomerne Y, P({w: (o) =x;}) < 1.
i

e  Mwmeer mecro HepaBeHCTBO Y, P({w: E(®) =x:}) > 1.
i

18. Tun — MHOECTBEHHBIH BBIOOP.
[Tycts () ABNseTCS HEMIPEPHIBHOM CIy4YaiiHOW BETMYMHOM, INIOTHOCTD BEPOSITHOCTEH KOTOPOH paBHA
flx) . OnpenenuTb BepHbIE YTBEPKACHUSL.
e  CiyvaitHas BenuurmHA & MMeeT aOCOMIOTHO HEMPEPHIBHYIO MHTErPaIbHYI0 (DYHKIHIO pacrpene-
nerus F(x). (+)

X
e  Unrerpanshas $pyskuus pacupenenenus F(x) = [ f(u)du.

—0o0
e  lnrerpanbHas QyHknus F(x) uMeeT MOUYTH BCOAy To Mepe Jlebera mepByr MPOU3BOIHYIO

dF(x)/dx = f(x).
X
e  Unrerpanbhas ¢pyskuus pacupenenenus F(x) = [ f(u)du. (+)
—00

19. Tun — oAMHOYHBII BEIOOD.
ITyctb (m) sIBIIsIETCS HEMIPEPHIBHOM CITydaliHOW BeMUMHON. OIpeIeuTh OMMO0YHOE YTBEPKICHHE.

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

a

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



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

a

b
e Bepostaocts P({o0: a <E(w) <b})= [ f(u)du.

a
20. Tum — MHOXECTBEHHBIHN BHIOOD.

ITycts E(®) sSBIsETCS CITy9aifHOH BeTMInHON. OTpeIenuTh ONMTMO0YHBIC YTBEPKICHUS.

e Touka {ao} € R Oyner Bceraa TOYKON pocTa sl HHTErpalbHON GYHKUUH F(X), €CU CYIIeCTBYET
qucIo € > (), I KOTOPOTO BBIMTOHASTCS HepaBeHCTBO F(ao + €) — Flao — €) > 0. (+)

e Touka {ao} € R OyneT Bceraa TOUKOH pocTa i HHTErpaabHOU QYHKIMH F(X), eclii a1 J1I000ro
gucna € > () BRIMOTHASTCS HepaBeHCTBO Buaa F(ao + €) — Flao — &) > 0.

e Touka {ao} € R OyneT Bcerma TOUYKOM pocTa Ajisd HHTErpaabHON (GYHKIMK F(x), €CIIH CYIIECTBYET
qucio € > 0, 11t KOTOPOTO BEITIOMHSAETCS paBeHCTBO F(ao + €) — Flap— €) = 0. (+)

e Touka {ao} € R Oyner Bceraa TOYKON pocTa JUIsl HHTerpalbHON GYHKUIUH F(X), €CU CYIIeCcTBYET

qucIo € > (), 1 KOTOPOTO BBITIONHSAETCS paBeHCTBO F(ao + €) — Flao— &) = €.

21. Tun — OAMHOYHEIN BBEIOOP.

ITyctb () sIBIISETCS TUCKPETHOMN CITydalHOW BETHMYMHOW, KOTOPast MPUHUMAET BO3MOYKHBIC 3HAYCHUS

X1, X2, ... OIpenenuTs BEpHOE YTBEPIKICHUE.
e lmeer mecto cooTHotieHue F(x; + 0) — F(x;) > P({w: §{(®) = x:}).
e  Hmeer mecTo HepaBeHCTBO F(x; + 0) — F(x) < P({w: &(w) = xi}).
e  llmeer mecTo paBeHCTBO F(x; + 0) — F(x)) = P({o: &(®) = x:}). (+)
e lmeer mecTo paBeHCTBO F(x)) — F(xi — 0) = P({®: (@) = xi}).
22. Tun — MHOXECTBEHHBIN BBIOOP.
ITycts E(m) ABASCTCSA CHHTYIIAPHOM CiTydaiiHo# BeauunHoMi. ONpeenTh BEPHbIC YTBEPIKACHUS.

e  UnterpanbHas QyHKUUS pacnpeneneHus F(x) CHHIYISIpHON cly4allHOW BEJIMYHMHBI IIOYTH BCIOLY

no mepe JleGera nocrosiHHA. (1)

e  lurerpanbHast QpyHKIUA pacupeaeiieHus F(x) yaoBiaeTBopseT yciaoBuro dF (x)/dx > 0.

e  UnterpanbHas ¢yHKuusi pacnpeznencHust F(x) moutu Bciogy mo mepe JleGera ymoBneTBopseT
ycnoButo dF(x)/dx = 0. (+)

e  UnrterpanbHas QpyHKUMA pacnpenencHus F(x) ynosiaerBopsiet yciaoButo dF(x)/dx < 0.

23. Tun — OAMHOYHEIN BBEIOOP.

[Iycts () ABNSETCS CHHTYIISIPHOM CiydaiiHOHM BeanunHOW. OnpenenuTsh oInO0uYHOe YTBEPKICHHE.

e  UurerpanpHas GyHKIHS pacupenencHus F(x) HempephIBHA.

e  lurerpanbHas pyHKIus pacnpeneneHus F(x) ynosiaerBopsiet ycnosuro dF (x)/dx > 0. (+)

e  CuHryJssipHas cllydyaiiHasi BEJIMUMHA IPUHUMAET HeCUETHOE MHOXKECTBO 3HAUECHUI.

o CI/IHl"y.TISIpHaSI cnyqaﬁHaﬂ BCJINMYMHA HC UMCCT INIOTHOCTHU PACTIPCACIICHUA.



24. Tun — npoBepKa OTBETOB.

Ilycte &(®) sBIsAETCS AMCKPETHOW CIIYIalHOW BEIMYMHON Ha BEPOSTHOCTHOM IPOCTPAHCTBE
Q, ZP()uP({o: & =i})=p(1 —p) " Lrne0<p<<1,i=1,2, ... BHUUCIUTD CIeLYyIONIUE BEPO-
arHocTH: 1) P({m: E(®) > 2}); 2) P({m: E(w) = 5}); 3) P({m: &(w) = 10}).

Otser ans 3anaun 1): P({w: &(w) 2 2}) = 1-p;

otset s 3a1aun 2): P({o: &(w) > 5}) = (1- p)*;

otBeT s 3a1aun 3): P({o: E(w) > 10}) = (1-p)°.

25. Trm — MHOXECTBEHHBIHN BHIOOD.

ITycTs E(w) ABNIAETCS CHHTYIISIPHOM CITy9JaitHOM BEIMYWHONM, KOTOpas MPUHUMAET 3HAUCHUS W3 OTPe3-
ka [0, 1]. Onpenenutb COOTHOIIEHUS, KOTOPBIE SBIISIOTCS] BEPHBIMHU.

e  Bepostaocts P({w: () <x})=0mpux < 0. (+)

e Bepostaocts P({m: E(w) <x})>1/2 npu 1/3 <x <2/3.

e BeposatHocts P({m: {(®) <x}) < 1/4 mpu 1/9 <x < 2/9.

e BepoatHocts P({m: &{(®) <x})=3/4 npu 7/9 <x < 8/9. (+)

26. Tum — oaMHOYHBINA BEIOOP.

ITycte Gynkuus K(x) sBseTcs KAaHTOPOBOM JiecTHULIEH Ha oTpeske [0, 1]. cOOTHOIIEHHE, KOTOPOE SIB-
JSETCSI OMIUOOYHBIM?

o  Oyukuua K(x)=1/8 mpu 1/27 <x <2/27.

o  Oyukuua K(x) = 1/2 npu 7/27 <x < 8/27. (+)

e Oynkums K(x) = 5/8 mpu 19/27 <x <20/27.

o  Oyukuusa K(x) =7/8 npu 25/27 <x <26/27.

27. Tum — MHOXECTBEHHBIN BHIOOD.

ITycte F(x) sIBISICTCS MHTETPATBHON (DYHKIMEH pacTpefeiCcHusT CHHTYIIAPHON CIydaiHON BETHIMHBI
E(w): Q — [0, 1]. Onpenenuth COOTHOIIEHUS, KOTOPHIC SBIISIOTCS BEPHBIMH?

e  lImeer mecTo cooTHoIreHue F(x) = 1 mpu x > 26/27.

e  Nmeer mecto cooTHOMEeHUE F(x) =1 mpux > 1. (+)

e lmeer mecTo cooTHomIeHue F(x) > 1/16 mpu x > 1/27. (+)

e  lmeer mecTo cooTHoIneHue F(x) < 3/8 mpu x < 1/3

28. Tum — mpoBepKa OTBETOB.

[Mycts F(x) sBIsIeTCS MHTETPaIbHON (QYHKIMEH pacrpeelieHns CHHTYIISIPHON ClTy4aifHONH BETMYUHBI
E(®): Q — [0, 1]. Berancaurs 3Havenne GyHxmu F(x) npu: 1) x = 10/27; 2) x = 20/27,

3)x=22/27.

Otser ans 3anaun 1): F(10/27) = 1/2;

oTBeT Uit 3afauu 2): F(20/27) = 5/8;

oTBeT Juis 3anauu 3): F(22/27) = 3/4.



29. Tun — npoBepKka OTBETOB.
Ilycte pyuKIHS K(X) SBIISIETCS KAHTOPOBOH JIeCTHHUIICH Ha oTpe3ke [0, 1]. Beraucnuth 3HaueHne KaH-
topoBoi ¢pyHkimu K(x) mpu: 1) x = 11/27; 2) x =21/27; 3) x = 23/27.
Otset mist 3amaun 1): K(11/27)=1/2;
oTBeT s 3anauu 2): K(21/27) = 3/4;
otBet Juis 3agauu 3): K(23/27) = 3/4.
30. Tun — mpoBepKa OTBETOB.
[lycts F(x) siBNsieTcsl MHTETrpaIbHON (QYHKUIMEH paclpeneNieHnsl CHHTYIISIPHON CIy4aifHOH BETMYMHBI
E(w): Q — [0, 1]. Beruucauts 3Hauenne pynkuun F(x) mpu: 1) x = 1/27; 2) x = 2/27; 3) x = 4/27.
Otser ans 3anaun 1): F(1/27)=1/8
oTBeT Ju1s 3afauu 2): F(2/27) = 1/8
oTBeT U1 3afauu 3): F(4/27) = 1/4.
31. Tun — mpoBepKa OTBETOB.
[Iycts ¢pynkmms K(x) aBiaseTcss KaHTOPOBO# jecTHUIEeH Ha oTpeske [0, 1]. Beraucnuts 3HaueHne KaH-
topoBoi ¢pyHkiuu K(x) pu: 1) x =4/27;2) x =7/27; 3) x = 26/27.
Oteet st 3amayn 1): K(4/27) = 1/4;
oteet [yt 3anauun 2): K(7/27) = 3/8;
otBet 1 3amauu 3): K(26/27)="1/8.
32. Tun — OAWHOYHBINA BEIOOP.
[ycts (Ei(®), & (®), ..., &(w)) sSBIsSETCS MHOTOMEPHOH ciydaiiHO# BenmuuuHON. OnpenenuTs mpa-

BHJIbHOC COOTHOIIICHUC.

n
e Hmeer mecto cooTHomenne ({o:§;(w)<x;} ¢ Z
i=l

n
e  Mmeer mecto cooTHoenue [\{w:&;(®)>x;} ¢ 7
i=l1

n
e  Imeer mecto cootHomenue [{m:&;(®)=x;} € Z (+)
i=1

e  lIMeeT MeCTO COOTHOIICHHUE ﬁ{co ()= x;} ¢ 7.
i=l1
33. Tum — MHOXECTBEHHBIHN BHIOOD.

IIycts (E1(w), & (), ..., () TBALTECTCS MHOTOMEPHOH CiTydaitHOW BenMMuuHOW. ONPEAeIUTh OIIH-
OOYHBIE COOTHOIIICHUSI.

e  lIMeer MecTO paBEHCTBO
F(x1, x2, ..., xp) = 1 = P({o: Ei(®) < x1, E2(®) < X2, ..., En(®) < Xu}). ()

e  lIMeer MecTO paBEeHCTBO

F(X1, X2y ouey xn) = P({(DZ é1(0)) <X, éz(ﬁ)) <X2 ... é,,(oa) < x,,}).



e  lmeer MecTO paBeHCTBO
F(x1, x2, ..., x0) = P({o: E1(0) < x1, Ex(0) £ x2, ...y En(®©) < Xi}). ()
e  lmeer MecTO paBeHCTBO
F(x1, x2, ..., x») = P({@: Ei(®) > x1, E2(®) > X2, ..., En(®) > Xi}). ()
34, Tum — oAWMHOYHBINA BEIOOP.
Ilycte  F(x, y) sABOACTCS HHTETpalibHOM  (YHKIMEH JOBYMEpPHOH CIydyalHOW  BEJIMYHHBI
(E1(®), E2(w)).OnpenennTs MPaBUILHOE YTBEPKIACHHE.
o  Oynknusa F(x, y) npuHAMaeT 3Ha4eHUe U3 uHTepBaia (0, 1).
e  Oynkuus F(x, y) npuHuMaeT 3HaueHue u3 npomexytka (0, 1].
o  Oynakuwmsa F(x, y) IpuHAMAET 3HAYCHHUE U3 MpoMexkyTKa [0, 1).
e  Oynkums F(x, y) npuauMaeT 3HaueHue Ha oTpeske [0, 1]. (+)
35. Tum — MHOXECTBEHHBIH BEIOOD.
Ilycte  F(x, y) sBuseTcss UWHTErpaIbHOW (QyHKOMEH [OBYMEpHOW CIy4aliHOW  BEJTMYMHBI
(&i1(m), E2(w)).OnpenenuTh MpaBUIIBHBIC YTBEPKICHUS.
e  Bepostaocts P({w: a < &i1(w) < b, Ex(w) < y}) = F(b, y) — F(a, y).
e  Bepostaocts P({w: a < &i(w) < b, Ex(w) <y})=F(b,y) — F(a, ). (+)
e BepostaocTs P({m: a < &i(w) < b, Ex(w) <y}) = F(b,y) — F(a, y).
e  Oynkums F(x, y) sugercs HeyObIBaromel QpyHKIMEH Mo apryMeHTaM X U ). (+)
36. Tum — oAMHOYHBINA BEIOOP.
IIycts F(x, y) ABIS€TCS WHTETPATLHON (PYHKIMEH pacmpenecHus IByMEPHOW CIy4JaltHOW BETMINHBI

(Ei(w), & (w)). ITycTsb Takxke GyHKuA Fz (x) ¥ Fe,(V) ABISAIOTCA HHTETPAIBHBIMA QYHKIMAME pacripesie-

JICHUA CJ'Iy‘-IafIHI:IX BCIINYMH al 1 COOTBCTCTBCHHO éz. OHpCI[CJ'II/ITI: BCPHOC YTBCPIKACHUC.

e Nwmeer mecTo HepaBeHCTBO F(+00, y) < Fe ().
e lmeer MeCTO HEPaBEHCTBO F(x, +o0) > F (x).

e  Nmeer MecTo paBeHCTBO F(—©, —0) = 0. (+)
e  Nmeer MecTo HepaBeHCTBO F(+oo, +o0) < 1.
37. Tun — MHOXECTBEHHBIH BBIOOD.

[lycts F(x, y) siBIsieTCS MHTETpalbHOM (QYHKUMEH pacnpeaeseHns] IByMEPHOH CIy4aiiHOW BETUYHWHBI
(&1(w), & (0)), 1 Bo3pacTarome MmociueaoBaTebHoCT! {a;; 1 > 1} u {b;; i > 1} cxomsarcs npu i — o K
urcinam a v b coorBetcTBeHHO. [TycTh Takke GpyHkimu Fe (x) u Fx,(y) ABIAIOTCS MHTErPATbHBIMA BYHK-
USIMUA PaclpeieNieHNs] CIlyYaHbIX BEMYUH &1 U COOTBETCTBEHHO &;. OmpenenuTh OmUOOUYHbIE YTBEP-

JKICHUSA.

e Uwmeer mMecTO paBeHCTBO F(a, b) = F¢ (a). (1)

e  Mwmeer mecro paBenctBo F(a—0,y)= lim F(a;,y)=F(a,y).

a;—a,a;<a

e  Umeer mecTo paBeHCTBO F(x, b — 0) = , lim , F(x, b)) = F(x, b).

i oY



e Umeer MecTO paBeHCTBO F(x, y) = Fe (X)F%,(¥). (1)
38. Tun — OJUHOYHBIN BBIOOD.
[lycts F(x, y) siBAsieTCA MHTETpalbHOM (QYHKUMEH pacnpenereHus] IByMEPHOU CIy4aiiHOW BETUYHUHBI

(Ei(®), & (®)) ma < b, c <d. Ilycts Takke QyHKUME F& (X) U Fe)(y) ABNSAIOTCA UHTETPATbHBIMHA (QYHKIIH-

SIMU CITYYaliHBIX BEJTHYHH & H COOTBETCTBEHHO &). OTpe/ieuTh BEpHOE YTBEPIKICHNUE.

e  UNwmeer mecto HepaBeHcTBO F(b, d) — F(b, ¢) — F(a, d) + F(a, c) > 0.

e lmeer mecto paBeHcTBO P({w: a < &1(0) < b, ¢ £ &(w) < d}) =F(b,d) — F(b, ¢) — F(a, d) +
+F(a, o). (1)

e Uwmeer MecTo cooTHOMWIEHHUE F(x1, X2) > Fe (X1)Fe,(x2), eciu ciydaiinble Bennuunbl & u &; cTaTy-
CTUYECKH HE3aBUCHMBI.

e Umeer MecTo paBeHCTBO F(x1, x2) = F (x1)Fe,(x2), ecnu ciyyaiinble BenmuuuHbl &1 U &, CTaTUCTH-
YEeCKH 3aBUCUMBI.

39. Tum — mpoBepKa OTBETOB.

ITyctp ciyyaiinble BenuuuHbl & U & ABNAIOTCS He3aBUCUMBbIMH. Ilycth Fe (x1) = 0 npu x; < 0 u
Fe (x1) =1 — exp{—Axi} mpu x1 > 0, A = const > 0, a F&,(x2) = 0 ipu x2 < 0 1 F,(x2) = 1 — exp{—Px2} npu
x2 > 0, B = const > (0. Beruucnurp 3Ha4YCHHE IBYMEPHOW WHTETPATLHOW (DYHKITMH pacrpeacieHus
F(x1, x2) = P({o: & <x1, E2<x2}) mpu cneayronux aprymenTax: 1) x1=x2=0;2)x1=0,xx=1;3)x1 =1,
x2=1.

Otget mst 3amaqn 1): F(0, 0) = 0;

otBeT i 3anaun 2): F(0, 1) =0;

oreet Juis 3amaun 3): F(1, 1) =1—exp{-A} —exp{-p} + exp{-A — B}.

40. Tum — mpoBepKa OTBETOB.

ITycte BepositHocTH P({®: &i(®) = xi, E®) = y;}) =rij, I, j =1, 2, ..., ABIAIOTCSA pacrpeneIeHueM
JMCKPETHOM citydaiiHod Bennuunbl (&1(®), &(w)). [lyers Takke dynkuuu F(x, ), Fe (x) u Fe,(y) aBus-
FOTCSI MHTETPATLHBIMU (QYHKITUAMU PACTIPEICICHHsI IBYMEpHOU ciydaitHo BemwduHbI (&1(w), E2(w)),
CJIyYalHBIX BEIMYHH & U COOTBETCTBEHHO &). BHIUMCINTD ClieIyrolue HHTerpaibHble (PYHKIMK pachpe-

nenenust: 1) F(x, y); 2) Fe (x); 3) Fe, ().

Otser must 3amaun 1): F(x, y)= 2 > orig
X <x Jiyi<y

OTBET Juist 3a1aun 2): Fe (X)= 3 3 rij;

Lx;<x j

oTBeT Jis 3a1auu 3): F; gz(y) = > > rij
Jiyi<y i

41. Tun — MHOXKECTBEHHBIN BBIOOP.
[Tycts BepositHocTH P({w: &1(®) = X;, Ea(0) = yi}) =10, i, j = 1, 2, ..., ABIAIOTCS pacnpeieieHHEM

JMUCKPETHOH cirydaiiHol BenmanHE (§1(m), E2(®)). OnpenenuTs BEpHBIC PABEHCTRA.



e BepostHocTs P({0: Ei(@) =x:}) =Y 7ij. ()
J

e  Beposaraocts P({w: & (0) =y}) = Z rij. ()

*  Beposrrocts P({o: Si(w) = xi, (@) =y3) = (X 7)) x (X 7i).
J i

e  BepostHocth P({0: &1(®0) =xi, Ex(@) =y;}) > > ri;+Y rij
F i

42. Tunm — OaMHOYHBIN BRIOOP.
Ilycte BepositHocTH P({0: &1(0) = Xi, E2(®) = yi}) =rijy i, j = 1, 2, ..., ABAAIOTCS pacIpeieleHneM
MACKPETHOM cirydaifHoO BenuauHE (&1(m), E2(®)). OnpenenuTs OmmO0YHOE YTBEPKICHHE.

e  Iwmeer mecto paBeHCTBO P({@: Ei(@) <x})= 2 X rij
Lx;<x J

e  Uwmeer mecro HepaBeHCTBO P({w: & () <y = X D rij(H)
Jyi<y i

e  lmeer mecto HepaBeHCTBO P({®: &1(®) = x;, E2(®) =yi}) == (X rijp)x(X 7i)).
7 i

e lmeer mecto HepaBeHCTBO P({w: &1(®) = x;} U {w: &(w0) =y}) <

< z I"i,j"‘ Z ri, j.
J i

43. Tum — MHOEeCTBEHHBIH BEIOOP.
[lycte Qynkuus f(x, y) sSBIseTCA INIOTHOCTBIO paclpeesieHus BEPOSITHOCTEH ABYMEPHOH cIy4aiiHON

BenmmauHHI (§1(), E2(w)) ma < b, ¢ <d. Onpenenuts BEpHLIC COOTHOIICHUS.

bd
e PaccmarpuBaercs HepaBeHCTBO P({m: a < &i(0) <b, c < Exw) <d})> [ [ f(x,y)dxdy.
ac
bd
e  PaccmarpuBaercs paBeHCTBO P({0: a < &1(0) <b, c < &) <d})= [ [ f(x,y)dxdy. (+)
ac
bd
e PaccmatpuBaercs HepaBeHCTBO P({w: a < &i(0) <b, c < &) <d}) < [[f(x,y)dxdy.
ac
+00 +00
e  PaccmarpuBaercs cootrowenune [ [ f(x, y)dxdy =1.(+)
—00 —00

44. Tun — OXWHOYHBIA BHIOOD.
[Iycte dyHKIus fx, y) ABISIETCSA IUIOTHOCTHIO pacHpee/iCHUS BEPOSITHOCTEH ABYMEPHOH ClydaitHOH
BenmmauHEI (§1(), E2(w)) ma < b, ¢ <d. Onpeaenuts OMMUOOYHOE YTBEPKICHHE.

bd
e Uwmeer mecto pasenctBo P({o: a < &(0) <b,c<&(w)<d})= [ [ f(x,y)dxdy.

ac



bd
e Uwmeer mecto paBenctBo P({0: a < &) <b,c <E&(0)<d})= || f(x,y)dxdy.

ac
bd
e  Uwmeer mecTo HepaBeHcTBO P({w: a < &i(0) <b, c < &) <d})> [ [ f(x,y)dxdy. (+)
ac
bd
e  Uwmeer mecTo paseHcTBO P({0: a < &1(0) < b, c < Exw) <d}) = [ | f(x,y)dxdy.
ac

45. Tun — MHOKEeCTBEHHBIH BEIOOD.
[lycte Qynxmus f(x, y) sSBiIseTCA IIOTHOCTBIO paclpeesieHus BEpOSITHOCTEH ABYMEPHOH cIy4aiiHON

BenuuuHbl (£1(0), E2(®)). Ilycts Takke QyHKuun fz (X) U fe (V) ABISAIOTCA IIIOTHOCTSMU PACTIPE/ICITICHHUSL

CITy4allHbIX BeTHYHH &| M COOTBETCTBEHHO &». ONpeIeuTh CIpaBeIINBbIC YTBEPKICHHUS.
e  Ecmu & u & ABIAOTCS HE3aBUCUMBIMH, TO f(X, ) = fe,(x) X fz,(¥). (1)

+o0
e  Hwmeer mMecto cooTHomerue fz (x)> [ f(x,v)dv.
—0

+o0
®  Hwmeer mecto cootHomenue fz,(v) < [ f(u,y)du .
—0o0

+00
e Mmeer Mecto cootHomenue fi (x)= [ f(x,v)dv.(+)
—00

46. Tun — OIWHOYHBINA BHIOOD.
[lycte Qynxmus f(x, y) sBiIseTCA INIOTHOCTBIO paclpeeseHus BEpOSITHOCTEH ABYMEpHOH cIydaiiHON

Benuuubbl (§1(®), EA(w)). Ilyets Takke dynkuun F(x, y), Fe (x) u Fe(y) SBIAIOTCS UHTErPaIbHBIMH

dbyHKIESAME pacupenenenus ciydaitHoro Bektopa (§i(m), &x(w)), cydaitHBIX BeTWYHH & W COOTBET-

CTBCHHO (22. OHpeZ[CJ'II/ITB BCPHOC YTBCPIKACHUC.

x 4o
e Mmeer mecto cootromenne F (x) < [ ([ f(u,v)dv)du.
—00 —
Yy 4o
e Imeer mecto cootHomenue Fr (y) > [ ([ f(u,v)du)dv
—0o0 —00

e [lycTs & sABIsETCS OMHOMEPHOUW HETPEPHIBHOU CIIYIaHON BeMIMHON U & = a&; + b, e a <0,
b>0. Torna (&1, &) OymeT HENPEPHIBHBIM CITy4aifHBIM BEKTOPOM.

e  Ecmu & u & SABIAIOTCS HE3ABUCUMBIMH, TO F(X, y) = Fr (X)Fe,(»). (+)

47. Tun — npoBepKa OTBETOB.

ITyctb & 1 1 ABISIFOTCS] TUCKPETHOM M COOTBETCTBEHHO HEIIPEPHIBHON CITyYalHOW BETMYUHOM, a TAKIKE
P(B) > 0 mia cobertust B. Berumcnure miisl 3THX CIyYalHBIX BEITMYWH OTHOCHTEIHHO B CIeIyroIne
yCcIoBHBIE 3aKOHBI pactpenenenus: 1) P({o: &(®) = xi} | B); 2) Fe(x | B); 3) Fu(x | B);

4) fulx | B).



Oteet s 3amaun 1): P({o: E(0) =x} | B) = P({w: {(®) = x;, B})/P(B);
otBeT i 3anaun 2): Fx(x | B) = (P(B))" Y P({w:&(®)=x;, B});

iix;<x
otBeT i 3a7auu 3): Fi(x | B) = P({o: n(w) <x, B})/P(B);
otBeT Juts 3anaund): fr(x | B) = d(Fy(x | B))/dx.
48. Tum — MHOKECTBEHHBIH BEIOOP.
PaccmarpuBaeTcs nBymepHas ciaydaiiHas BennunHa (&, 1) 1 BeposTHOCTh P({®: n(w) < y}) > 0. Bep-
HBIE€ COOTHOLICHHUSI.
e Umeer mecto P({m: E(m) <x, n(®) <y})>P({o: n(w) <y}) x
x P({o: §(o) <x} | {o:n(0) <y}).
e Uwmeer mecto F(x, y) = Fy(W)Fe(x | {o: n(®) <y}). (+)
e Uwmeer mecto F(x, y) = P({m: n(w) <y}) x
x P({o: g(o) <x} | {o:n(0) <y}). (+)
e  Nmeer mecto P({w: E(®) <x, n(®) <y}) <P({w:n <y}) x
x Fe(x | {o: n(®) <p}).
49. Tunm — OAMHOYHBIN BRIOOD.
Ilycts nBymepHas cirydaiiHas BenuumHa (&, 1) 001agaeT MIOTHOCTBIO BeposTHOCTH f{x, y). Ompene-

JINTH OLIIMOOYHOE COOTHOIIEHUE.

X
e  PaccmarpuBaercst cootHowenue Fe(x | y) = ( [ Au,y) du) / f1().

o0

X
e  PaccmarpuBaercst cootHomenue Fe(x | y) # (| Au, y) du) x

% (] fory)dv) (+)
[ ] PaCCManI/IBaeTCH COOTHOIIICHHUC
Fe(xly) = %(F(x, ) x (j—y F))

® PaCCManI/IBaeTC}I COOTHOIICHHUEC

0 ® _
Fe(x |y) = E(F(x,y)) x ([ fx, y)dx)™.
50. Tun — MHO>KECTBEHHBIN BBIOOD.
[lycte nBymepHas ciydaitHas BenuuuHa (€, 1) 00JazaeT IIOTHOCTBIO BEpOsTHOCTH fx, ¥). Onpene-

JIMTb BCPHBIC COOTHOLIICHUS.

y
e  PaccmarpuBaercs cootHomenue Fy(y [ x)=( [ fx, v) dv) x

—o0



(S ()
e  PaccmarpuBaetcs cootHomeHue Fy(y | x) = 83 (F(x, y)) x
X
(L o)
dx

y
e  PaccmarpuBaercst cootHomenue Fy(y | x) = ( [ fx, v) dv) x (fa(x))™.

—o0

0
e  PaccmarpuBaetcs cootHomeHue Fy(y | x) = (a (F(x, y)) x

x (] flx,y)dyy . (+)

51. Tum — oMHOYHBIN BRIOOP.
[lycte nBymepHas ciyuaitHas BenuuuHa (€, 1) o0nazaeT IIOTHOCTBIO BEpOsTHOCTH fx, ¥). Onpene-

JIMTh HEBEPHOC COOTHOIICHHEC.

e Uwmeer mecro fi(x | ¥) = fix, y) / f(V).

e  Imeer mecto fi(x | ¥) = fix, y) x ( T Sflx, y)dx) .

—00

e lmeer mecto f1(y | x) = fix, y) / fe(x).

o Uwmeer mecto f(y | x) £ fx, ») x ( [ fox, y)dy)™. (+)

—o0

52. Tum — MHOKECTBECHHBIA BEIOOP.

Ilyctp nBymepHas cirydaiiHas BenuumHa (&, 1) 00NMagaeT MIOTHOCTBIO BeposTHOCTH f{x, y). Ompene-
JIUTh BEPHBIE COOTHOIICHUSI.

e  PaccmarpuBaetcs cooTHomeHue flx, ¥) = fe(x)f(v | x). (+)
e  PaccmarpuBaetcs cootHomeHue fx, y) # fz(x)fa(y | x).
e  PaccmarpuBaetcs cooTHomeHHUE fx, V) # fa(y)fe(x | ).
e  PaccmarpuBaetcs cootHomenue flx, y) = fr(y)fe(x | v). (+)

53. Tum — oAMHOYHBINA BEIOOP.
Ilycte nBymepHas cirydaiiHas BenuumHa (&, 1) 001amaeT MIOTHOCTBIO BeposTHOCTH f{x, y). Ompene-

JINTH OMIUOOYHOE COOTHOIICHHE.

+00
e  Uwmeer mecto cootrowerne P(4) = [ P(4 | x)Ax) dx.

—0o0

e Uwmeer mecto cooTHomenue fi(x | A) =f:(x)P(4 | x) x



X (+_FO P(4 | x)fx(x) dx)™, ecom P(4) > 0.
e  Imeer mMecTo cooTHOLIEHHE fn(V | 4) = fn(V)P(A4 | y) x

—+00
x ([ PA| ) dy)", ecnn P(4) > 0.

0

+00
e  Uwmeer mecro cootromerne P(4) = [ P(4 | x)Ax) dx. (+)

-
54. Tun — npoBepKa OTBETOB.

ITycte MuOX)eCTBO {P({m: {(®) = x;, (@) =y;}) =riii €{1, 2, ...,n},j€{l, 2, ..., m}} aBusgercs
pacrpeneneHueM TUCKPETHOTO cliydaitHoro BekTopa (§(®), 1(w)). Berauciute cnemyronue MaTema-
THYeckue oxxumanus: 1) M&; 2) Mn; 3) M(§ + n).

n
Otser qus 3amaun 1): ME =2, x; Y. rij;

i=1 ]
m
oTBeT A 3a1aun 2): Mn = 2 »;Y rij;
Jj=l i

n m
orser s 3afaun 3): M(E+n)= X xi>, ri; + 2 vy i
i=1 j=1 i

55. Tum — MHOXKECTBEHHBINA BEIOOP.
ITycts MEOXECTBO {P({0: E{(®) = X;,}) =pii i =1, 2, ...} ABIIETCS pacupeeICHHEM AUCKPETHON CITy-

YaifHO# BeMn4MHBI &(®). OnpeaenauTs OMO0YHbIE COOTHOLICHUSI.

o0
e Umeer mecto ME = ¥ Xipy, €cH psi CXOOUTCS aOCOITIOTHO.
k=1

o0
e  Imeer MecTo cooTHOIIEHNE ME < D Xk, €CIHM ps He CXOAUTCS abCOMOTHO. (+)
k=1

o0
e  Uwmeer MecTo cooTHOIIEHHE ME > D X4k, €CIU PSI CXOAUTCS aOCOMOTHO. (+)
k=1

[o0]
e  UmeeT MecTo cooTHOIIEHHE ME # D, Xypx, €CIIH PSI HE CXOOUTCS abCOMOTHO. (1)
k=1

56. Tumm — OAMHOYHBINA BEIOOP.
ITycTs f(x) sBISETCS TUIOTHOCTHIO pacIpeiesieHUusT HEMPEPBIBHON CIIyJaitHOW BedMIHuHEI &(®). Ompe-
JICITH BEPHOE COOTHOIIECHUE [T CITYYaiHON BETUYHUHEI &,

+00
e  PaccmarpuBaercst cootHomenne ME = | xfe(x)dx

—00



+00
npu |

—00

+00

mpu |

—00

+00
npu |

—00

+00
npu |

—0o0

57.

e fex)dx < oo,

+00

PaccmatpuBaercs cootHoueHne Mg = [ xfi(x)dx (+)

—0o0

el fe(or)dx < oo

+00

PaccmatpuBaercs cootHoureHne ME > | xfi(x)dx

—o0

| o) <+,

+00

PaccmarpuBaercs cooTHomeHne ME < [ xfi(x)dx

—00

e fex)dx = o,

Tun — MHOXXECTBEHHBIN BBIOOD.

Iycts Qynkims z = w(x, y): R2=> R u (£1(o), E(w)) ABIAETCA TUCKPETHON JBYMEPHON BEIUYMHOM

(E1(w), &2(m)) ¢ pactipenencHueM pi, i, k= =1,2, ... OmnpeaenuTs OMHUOOYHBIE COOTHOIICHUS IS

n(®) = w(&i1(®), (o).

58.

o0 o0
PaccmatpuBaetcs cootHomenre M(n(m)) > 2, w(xi, yopie, ecma 2. [w(xi, yi)|pu < +oo. (+)

i k=1 i k=1
o0 o0
PaccmarpuBaercs cootHomierrne M(n(w)) = 2. w(xi, yi)pu, ecma >, [w(xi, yi)|pix < +oo.
ik=1 ik=1
o0 o0
PaccmarpuBaetcs cootHomnerrne M(n(w)) < 2. w(xi, yopu, ecma 2, |w(xi, yi)|pu < +oo. (+)
i,k=1 i,k=1
o0 [e e}
PaccmarpuBaercs cootHotnerrne M(n(w)) # 2. w(xi, yo)pu, ecma 2, |w(xi, yi)|pux < +oo. (+)
i,k=1 i,k=1

Tun — oAMHOYHBIIA BEIOOP.

[ycts Gynkums z = w(x, y): R*— R u (§1(®), E2(m)) ABISETCA HENPEPHIBHON ABYMEPHOM CITydaiiHON

BenmnunHO (&1(®), E2(®)) ¢ MIOTHOCTBIO pacnpeaeneHus f{x, y). OnpeaenuTs crpaBeauBOe COOTHOIIE-

HUE U1 cydaiiHo# BenmmauHbI 1(0) = w(&i1(®), E2(m)).

+00 400
Nmeer mecto M(M(0)) < [ [ w(x, »)Ax, y)dxdy,

—00 —00



€ClIn

€ClIn

€ClIn

€ClIn

IIycte ME 1 M1 IpHHUMAFOT YKCIOBBIC 3HaUeHUA. ONpeneTuTh BEPHBIC COOTHOIICHHUS.

Ilycth & U M ABISAIOTCS HE3aBUCHUMBIMHU CIIYYalHBIMU BEIMYWHAMH, JUISI KOTOPRIX ME u M npuHu-

MaloT YHCIIOBEBIe 3HaueHus. ONpenennTb BEPHOE YTBEPKICHHE.

IIycts & dUKCHpYET YHCIIO TOSBICHWA OYKOB «OIHOTIIA3KOBOW» TPaHW HTPANTBHONH KOCTH B OTHOM

+00 +00

[ ] i, yol fix, ) dxdy < +oo.
-0 —00
+00 400
Nmeer mecto M(N(0)) = [ [ w(x, »)ix, y)dxdy,
—0 —©
+00 400
[ [ w0l fx, y)dxdy < +oo. (+)
—00 —00
+00 +00
Nmeer mecto M(n(m)) # I j w(x, Y)Ax, y)dxdy,
—00 —00
+00 400
[ [ eyl fix, y)dxdy < +oo.
—00 —00
00 400
Nmeer mecto M(N(0)) > [ [ w(x, y)Ax, y) dxdy,
+00  +00
[ i, yol fix, y) dedy < +oo.

59. Tum — MHOTO3HAYHBIN BEIOOD.

PaccmartpuBaetcs cootHomenne M(c§) = cME. (+)

PaccmarpuBaercs cootHommerne M(c) = ¢?ME.

PaccmartpuBaetcs cootHomenue M(E + 1) = Mg + Mn. (+)

PaccmatpuBaetcst cootHommenne M(E — n) = Mg — Mn. (1)

60. Tum — oAMHOYIHBINA BEIOOP.

Hmeer mecto M(En) # M(E) x M(n).
HNmeer mecto M(En) > M(E) x M(n).
HAmeer mecto M(En) = M(E) x M(n).(+)
HMmeer mecto M(En) < M(E) x M(n).

61. Tum — mpoBepKa OTBETOB.

ucteiTaduy. Beraucoute: 1)ME; 2) DE; 3) o€.

Otser ans 3anaun 1): ME = 1/6;

otBeT i 3anaun 2): DE = 5/36;

OTBeT JJis 3a7a4uu 3): 6§ = Js /6.

62. Tum — oAMHOYHBINA BEIOOP.



PaccmarpuBaercst quckpetHas BenuunHa () ¢ koHeuHbIM ME, st kotopoit P({w: &(®) = x;,}) = pi:

i=1,2,... Onpenenuts BEpHOE COOTHOIICHNE.

o0
e  Umeer mecTo paBeHcTBo DE = 2 (xi — ME)p;

i=1

e 0]
e  Iwmeer Mecto paBeHCTBO DE = Y (xi — ME)?pi. (+)
i=1

0
e  Iwmeer Mecto paBeHCTBO DE = D (xi — ME)*p..
i=1

o0
e  Iwmeer Mecto paBeHCTBO DE = . (x))*p:
i=1

63. Tun — MHOXECTBEHHBIH BBIOOD.
[Iycts &(®) ABASsIETCS CITydailHOM BETMYMHOMN C TUIOTHOCTBIO BEPOSTHOCTEH f{X) M KOHEYHBIM MaTeMa-

THYECKUM OkuaanreM. ONpeaenuTh OIMUO0YHbIE COOTHOIIIEHNUS ?

+00
e  PaccmatpuBaercs cootHomenne D(&) = [ (x — ME)?fe(x)dx.

+00
e  PaccmatpuBaercs cootHomenue D(§) = [ (x — ME)f(x)dx. (+)

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

+00
e  PaccmarpuBaercs cootromernune D(€) = [ (x — ME)*fx(x)dx. (+)
—00

64. Tun — OJUHOYHBIN BBIOOD.
IIycts E(®) sBIISETCS CIydaifHOW BEMTWIMHOW C KOHEYHBIM MaTeMaTHYEeCKUM oxupaHuem. Orpene-
JIUTH BEPHOE COOTHOIIICHHE.
e  lmeer mecto paBeHCTBO D(c&) = |c|DE.
e  Hmeer mecto paBerctBo D(E) > 0. (+)
e  llmeer mecTo paBeHCTBO G(c) = co(§).
e  Nwmeer mecto paBeHcTBO D(E; + &) = DE; + DE,, ecnm CymecTBYIOT MATEMAaTHISCKHIE OXKHUIAHS
Mal u Méz
65. Turm — MHOXECTBEHHBIHN BHIOOD.
Ilyctp &(®) sBASIETCS CTydallHOW BEMYMHOW C KOHEYHBIM MaTeMaTWdecKuM okumaHweM. Ompene-

JIUTh BEPHBIE COOTHOMIEHHSI.
e  PaccmarpuBaercs cootHomenue P({o: | (o) | > &}) = M(E?)/e2.
e  PaccmarpuBaercs cootHomenue P({m: |& — ME | > g}) < D(E)/e% (+)

e  Paccmarpusaercs cootHomenne P({: | E(®) | > €}) < M(EY)/e% (+)



e  PaccmarpuBaercs cootHomenne P({m: | — ME | >¢}) > D(E)/e.
66. Tum — oAMHOYHBINA BEIOOP.
IIycts () sBIsIETCS HaYaTbHBIM MOMEHTOM A-T'O TIOPSIAKA CITydaiHON BeMWdIuHbBI &(w). OnpeacennTts
BEPHOE COOTHOILECHHE.
e  Nmeer mecTo paBeHCTBO 0lo(E) = 0.
e  llmeer mecTo paBeHCTBO Li(§) = 1.

e  Umeer Mecto paBeHCTBO 0k(&) = Y. (x;) *pi ans nuckpetHo# ciyuaiiHoil BenmuuuHbI &, ecnu Y,
i i

|(xi) | pi < +oo. (+)

400
e  Hwmeer MecTo paBeHCTBO 0(E) = | IX¥| fx)dx st BemauHEI &,

—00
67. Tun — MHOXECTBEHHBIH BBIOOD.
[Iyctes Bu(E) sBIIIETCS HAYABHBIM MOMEHTOM K-TO MOpSAKA BETHYHMHBI &(®) ¢ KOHEYHBIM MaTeMaTH-
YyecKUM OxuaHueM. ONpeaeInTh BEPHbIE COOTHOIICHUS.
e  PaccmarpuBaercs cootHorenue 31(€) = 1.
e  PaccmarpuBaercs cootHomenue P2(§) = DE. (+)

k
e  PaccmatpuBaetcs cootHomenue ai(&) = 2, Cp (ou&)*~"BAE).(+)
r=0

e  PaccmatpuBaercs paBeHCTBO PBi(§) = § Cr (=D "(0u&) "o (E).(+)
=0
68. Tum — mpoBepKa OTBETOB.
IIycts 0i(§) sABISETCS HAYATLHBIM MOMEHTOM k-TO TIOPSAIKA CIIy4YailHOW BeMWYHHBI £(®). Beraucints
MoMeHTEI: 1) a(§); 2) ai(8); 3) Po(E).
Otser ans 3amaun 1): o(€) = 1;
otBeT i 3anaun 2): oi(§) = M(E);
oTBeT s 3amaqn 3): Bo(§) = 1.
69. Turm — oAMHOYHBINA BEIOOP.
ITyctes Ka(§) sBnsercs ko3(pPUImeHTOM aCUMMETPHH CITy9alHON BETWIUHEI . OnpeaennTs ommdo-
HOE YTBEPXKIICHHE.
e  |leHTpanbHBIE MOMEHTHI HEYETHOTO MOPSIKA TSI CHMMETPUYHOTO pacpeieNieHHs] OTHOCHUTEIBHO
MaTeMaTHYeCKOTO OKHUIAHNUS PABHBI €IUHUIIE, €CITH OHU KOHEYHHI. (+)
e  Koodpduumenrom acummerpun Ka(§) cinyuaiinoi senmunns & pases B3&/(cE)’.
e Ecmm Ka(§) > 0, To acuMMeTpHs Ha3bIBAETCS TTOJIOKUTESITHHOM.
e Ecmu Ka(€) <0, To acuMMeTpus Ha3bIBaeTCsl OTPULATEILHOM.

70. Tum — MHOXECTBEHHBIN BHIOOD.



[Tycte Ka(§) sBisieTcs k03pGUIMEHTOM acCHMMETPHH CIIy4ailHOH BeqnuuHBI &. OnpenenuTb HeBep-
HBIC YTBEPIKICHHS?
e  Ecmu Ka(€) <0, To acuMMeTpusi Ha3bIBa€TCs CTPOTO OTPHLIATENBHOM. (+)
e  |leHTpanbHBIE MOMEHTHI HEYETHOTO MOPSIKA TSI CHMMETPHUIHOTO pacpeieNieHHs] OTHOCHUTEIBHO
MaTeMaTHYEeCKOTO OKUIAHHUS PaBHBI HYJIIO, €CIIH OHU KOHEYHEI.
e  Koodpdunmenrom acummerpun Ka(&) ciydaiinoit senmuunst & pasen B3&/(c&)® — 3. (+)
e  Ecmm Ka(§) > 0, To aciMMeTpust Ha3pIBA€TCS CTPOTO TTOJIOKUTEITHHOMU. (+)
71. Tum — oAMHOYHBINA BEIOOP.
IIycte D(E) ABNIAETCS DKCIIECCOM CITydaitHOW BeMIuHBI &, ONpeaenuTh BEpHOES COOTHOIIICHHE.
e Dkcuecc DE ciyyaiinoi Bennunnsl & paBeH (68) *Bagt — 4.
e  Dkcuecc D& cnyuaiinoii BenmmauHsl & paseH (6E) Bl — 3. (+)
e Dkcuecc DE ciyyaiinoi Bennunnsl & paBen 4(ct) Ba’.
e  Dkcuecc DE cnyuaiinoii BenmmdauHel & paseH 3(cE)*BiEL.
72. Tram — MHOXECTBEHHBIN BHIOOD.
[Tycte K,(§) siBsieTcss KBaHTHIIEM TOPSIIKA p CIIyYaHOW BeMWUWHB &. OTnpenenuTs OMMuO0YHbIE CO-
OTHOIIICHUSI.
e Uwmeer mecto cootHomenne F(K,E) < p < F(K,E + 0) anst uncna K,E.
e lmeer mecto cootHotenue F(K,E) > p > F(K,E + 0) mua uncna K,&. (+)
e Uwmeer mecto cootHomenue F(K,E) < p < F(K,E + 0) anst uucna K,&. (+)
e lmeer mecto cootHotenue F(K,E) > p > F(K,E + 0) msa uncna K,&€. (+)
73. Tum — oAMHOYHBINA BEIOOP.
ITycts Me(§) sBasieTcst MeAWaHON CTy4daitHOW BeMMIUHEI &. OnpenenTh
BEpPHOE PaBEHCTBO.
e  llmeer mecTo paBeHCTBO Me€ = Ki3E.
e  Nmeer Mecto paBeHCTBO Me& = K&,
e Uwmeer mecto paBeHcTBO Me& = K&, (+)
e  UNmeer mecto paBeHCTBO Me& = Ki/4&.
74. Tum — MHOXECTBEHHBIN BHIOOD.
IIycte Mo(E) sBmsieTcss MOMOW AWCKPETHOW CIydaHOW BenwuwmHBI &. OmpeneiauTh ONMTHOOYHBIC
YTBEPKACHUS.
e  Bepusl HepaBeHcTBa 0 < P({®: §(0) =xr-1}) £ P({o: &(0) =x, }), P({w: (@) =x}) >
> P({o: () =x,+1}) > 0, ecnu BenmumHa x,-= Mo& siBiseTCs 3HAaUCHUEM JUCKPETHOW CIy4allHON Besu-

YUHEI &,



e  Cupasemnmubl HepaBeHCTBA P({®: () = x,-1}) < P({o: &) = x}), P{w: &) = x-}) >
2> P({o: () = x,+1}) > 0, ecnu BenmmuuHa X, = Mo& sSBIsieTcsa 3HaY€HHUEM TUCKPETHOM CITydaifHOW BEJH-
yuHbl &, (+)

e  Bepnsl HepaBeHcTBa 0 < P({®: E(0) =x--1}) L P({o: &(®) =x,}), P({o: (@) =x,}) >
2 P({w: () = x++1}), ecru BenmnunHa X, = MoE sBisieTcsl 3HaYeHHEM JUCKPETHON CIyYaifHON BEIINIIHBI
()

e  CupasemnmuBbl HepaBeHCTBA P({®: () = x,-1}) < P({o: &) = x}), P{w: &) = x-}) >
2 P({w: () = x++1}), ecru BenmnunHa X, = MoE sBiIsieTcsl 3HaYeHHEM JUCKPETHON CIyYaifHON BEIIMIHHBI
()

75. Tun — nmpoBepKa OTBETOB.

[lycts € = (&1, &) ABIsIETCS IByMEPHOH CIy4ailHOW BEIMYMHOM U IUIOTHOCTH PAaCHpeAeICHUsI BEPOSIT-
HOCTEH CiTydaiiHON BenMurHbI &1 paBHa 2 'exp{—| x — a |} mist Bcex —oo < x < +00, TJIe @ €CTh TOCTOSHHAS
BEJIMYHMHA U —o0 < g < +00. Bpramcnauts MmaTeMaTudeckoe oxunanue M(E) mpu: 1) a =0;2)a=1;3)a =
=30.

Otser mus 3anaun 1): M(§) = (0, 0);

otBeT 1t 3afauu 2): M(€) = (1, 1);

otBet Auis 3anaun 3): M(€) = (30, 30).

76. Tum — oAMHOYHBINA BEIOOP.
IMycte ME sBRsieTcss MaTeMaTHYeCKUM OXKUJIaHHEM JBYMEPHOW ciy4ailHOW BenmduHBI & = (&1, &)).

OmnpeennuTts BEpHOE COOTHOIICHUE.
e  PaccmarpuBaercs cooTHomeHne ME = ME; + ME.
e  PaccmarpuBaetcs cootHomenne ME = (ME;, M&). (+)

e  PaccmarpuBaetcs cooTHomeHne ME = ME; x ME,, ecnu ciayvaliHble BEIWIHUHBI &1 &) SBISIOTCS

HC3aBHCHMBIMH.

e  PaccmarpuBaetcs cootHomenue ME = (M&; + ME,)/2.

77. Tram — MHOXECTBEHHBIN BHIOOD.
[Mycts DE sBnsiercst nucniepcueii NByMepHO# ciydaitHoit Benmmunubl € = (&1, £,) B HANpaBICHUM €M~
HUYHOTO BekTopa (1/ \/E , 1/ \/5 ). OnpenenuTs OMKUOOYHBIEC YTBEPKACHUS.
e Uwmeer mecto cootHomeHue DE = (DE;, DEy). (+)
e  lmeer mecto cootHotienue DE = (D&, + DEy) /2, ecnu BenuuuHb &; U &> HE3aBUCUMBL.
e  Uwmeer mecto cootHomenue DE = DE; x D&, (+)

e Uwmeer mecto cootHomenue DE = DE; + DE&,. (+)
78. Tum — oaMHOYHBINA BEIOOP.

[ycts & = (&1, &1) ABAsICTCS NByMEPHO# CitydaiiHOl BemurHOi. OnpeieuTh BEpHOE COOTHOIIICHHE.



e PaccmarpuBaercs cootHommenne D(E; + &) = D(E1) + D(&) +
+M((& — M&i)(&2 — MEy)).

e PaccmarpuBaercs cootnommenne D(E; + &) = D(E1) + D(&) +
+2M((E1 = ME&)(&: — M&)). (H)

e  PaccmarpuBaercs cootHomenue D(E; + &) = D(&1) + D(&»).

e PaccmarpuBaercs cootnomenne D(E; + &) = D(E1) + D(&) +
+2M(&1 - MEYM(E: — MEy).

79. Tum — MHOXECTBEHHBIHN BHIOOD.

Iycts € = (&1, &2) ABNIACTCS ABYMEPHOU CiTy4aifHOW BenmunHOW M BenwuuHa cov(E, &) onpepenser
KOBapHalMIO WK KOPPEISIUOHHBII MOMEHT. ONpeieIUTh OIINOO0YHBIE COOTHOLICHUSI.

e Nmeer MecTo paBeHCTBO cov(Ei, &) = M(E1 — ME)M(E, — MEy). (1)

e  Imeer mecTo paBeHCTBO cov(Er, &) = M[(&1 — ME&1) (& — M&y)].

e Nmeer mecTo paBeHCTBO cov(&i, &) = M[(&1 + ME1)(&2 + MEL)]. (1)

e  Nmeer MecTo paBeHCTBO cov(&), &2) = 0, ecnti BeTUIHHEI & U &) HE3aBUCHUMEL.

80. Tum — oAMHOYHBINA BEIOOP.

Iycts € = (&1, &) aBnsercs AByMepHOW CiydaiiHOM BemMYWMHON M cuMBoJ cov(&i, &) omnpepenser
KOPPEIALMOHHBI MOMEHT MM KoBapHaluio. OnpeAenuTh BEpHOE COOTHOLICHHE.

e  PaccmarpuBaercs paBeHCTBO M(&; x &) = ME; x ME, + 2cov(E), &).

e  PaccmarpuBaetcs paBeHCTBO M(E&2) = MEIME; + cov(E), &2). (+)

e  PaccmarpuBaetcs cootHomenue M(§i&r) = MEIME; — cov(Ei, &).

e  PaccmarpuBaercs cootHommenne M(&1Ey) = MEME, + 3cov(E, &2).

81. Tum — mpoBepka OTBETOB.

Ilycts & u &, ABIAIOTCS HEKOPPEITHPOBAHHBIMU CITyYalHBIMHU BelMuuHAMU U ME; = ME, = D, =
=D& =1, M=) -28& n=(8) -8 &~ 1,n3= (&) +3(&) - 6E & — 2. Boraucrute: 1) Mny;
2) Mnz; 3) Mns.

Otser st 3amgaun 1): Mn; = 0;

OTBET JJIs 3a71a4u 2): Mn,=0;

oTBeT Ju1g 3afa4u 3): Mn;=0.

82. Tum — oIMHOYHBIN BRIOOP.

ITycth 3amanbl cnyyaitnas BenuunHa &(®): 2 — R v ogHOo3Ha4YHast pyHknus y = g(x): R — R. Onpene-
JIUTH BEPHOE YTBEPXKICHHE.

e OOwexT Buaa 1n(w) = g(§(w)) sBusgercs cry4ailHOH BETHYHHOM.

e OOwexT Buza n(m) = g(§(w)) aBnsercs cirydyailHOM BEIMYHHOM, eclii GYHKLUS ) = g(X) sBiIsieTcs
U3MEPUMOH. (+)

e  O0wekT N(w) = 3g(§(®)) + E(m) ABALETCS CIIyIAHHONW BETHMYUHOMN.



e  OO0nekT Buma n(m) = g(&(w)) — E(m) sSBISIETCS CITy9aifHONH BETHMYUHOM.
83. Tum — MHOXKECTBEHHBINA BEIOOP.
IlycTs ompeneneHsl cirydaitaple BeTMInHE &1(®), E2(m) Ha (€, &, P(*)) 1 omHO3HAYHOE OTOOpaKCHHE
g(x1, x2) : R*— R. Onpenennth BEpHbIE YTBEPKICHHUS.
e 0O0BekT N(w) = 2(&1(®), E2(w)) + &1 + &, ecTh ciTydaifHas BEIMYHHA.
e OOwexT Bua n(w) = g(€1(m), E2(w)) ecTs caydaiiHas BeIMYNHA, ecau QYHKIUS g(X1, X2) SABISETCS
U3MEPUMOH. (+)
e O0BekT N(w) = g2(&1(®), E2(w)) + £1&2 ecTh cirydaifHasi BeTMYHHA.
e OOwexT Buaa 1n(m) = g(&i1(w), &2(w)) ecTh ciyyaiinas BennunHa, eciu (€1, &) ABIAETCS IUCKPET-
HBIM CITy4aiHBIM BEKTOPOM. (+)
84. Tun — oOMHOYHBIN BBIOOD.
Ilycte &(w) sBIsETCS HEMPEPHIBHOM CIIyYailHOM BENWYMHOW C IUIOTHOCTBIO paclpelesieHus fz(x).
[lycte ¢ynkuus g(x): R— R cTporo Bo3pacTaeT, HMEET MEPBYI0 NPOU3BOAHYID H M(®) =
= g(&()).OmnpenenuTs BEpHOE YTBEPKICHHUE.

w(y)
e llmeer mecto paBeHCTBO Fn(y) = P({o: n(w) <y}) = j u fe(u)du, tne x = w(y) sBasercs 00-

—0o0

paTHoi hyHKUMEH 11 QyHKIMH y = g(X).

e lmeer mecTo paBeHCTBO Fiy(y) = P({o: n(®) <y}) = )f fe(u)du.

—00

w(y)
e Uwmeer mecto paBeHcTBO Fi(y) = P({w: n(®) <y})= | fi(u)du, tae x = w(y) sBasercs obpar-
0
HOH pyHKIMEH 111 hyHKIUN y = g(X).
w(y)
e Uwmeer mecTo paBeHcTBO Fi(y) = P({w: n(®) <y})= | fi(u)du, tae x = w(y) sBustercs obpar-
—00

HOM pyHKIMEH 111 GyHKIUA y = g(x). (+)
85. Tum — MHOXKECTBEHHBINA BEIOOP.

[Iycrs &(w) sBIIsICTCS Cy4allHON BEJIMYMHON C IUIOTHOCTBIO pacmpeneneHus fe(x). Ilyctb ¢yHkuums
g(x): R — R cTporo Bo3pacTaer, MMeeT MepBYI0 MPou3BoAHYIO U M(®) = g(§(®)). Onpenenuts ommboy-
HBIE COOTHOLICHUSI.

e  PaccmarpuBaetcs cooTHoweHue fr(y) = dFyw(v)/dy = —fe(Ww(»))w'(y), Toe x = w(y) sBisieTca obpart-
HOM pyHKIMEH 111 GyHKINN y = g(x). (+)

e  PaccmarpuBaetcs cooTHOIEHHE fr(V) = dF(y)/dy = y fe(w(y))w'(y), Tae x = w(y) siBisieTcst oopart-
HOM pyHKIMEH 111 GyHKINU Y = g(x). (+)

e PaccmarpuBaetcsa cootHouienue fq(y) = dFy(y)/dy = fe(w(y))w'(y), rae x = w(y) sBnsercst oOpart-

HOU QyHKIMeH ans QyHKIUH y = g(x).



e  PaccmarpuBaetcs cootHouieHue fq(y) = dFyw(v)/dy = fz:(w(y)), tae x =w(y) sBiseTcs oOpaTHOM
dynkuei s GyHkipn y = g(x). (1)
86. Tun — OJMHOYHBIN BHIOOD.
ITycth &(m) sBIsieTCS HENMPEPBIBHON CIy4YailHOW BEJIIMYMHON C IUIOTHOCTBIO paclpeesieHus fx(x).
ITycte dyskmms g(x): R — R cTporo yObIBaeT, UMEET MEepPBYI0 MPou3BoaHYI0 U 1(®) = g(§(w®)). Onpene-

JUTH BEPHOE PABEHCTBO.

w(y)
e llmeer mecto paBeHCTBO Frn(y) = P({o: n(w) <y}) = j Jfe(uw)du, Tne x = w(y) sBnsercs obpat-
—o0
HOU QyHKUMeH ans QyHKIUH y = g(x).
w(y)
e Uwmeer MecTo paBeHcTBO Fy(y) = P({o: n(w) <y})=1- [ fi(u)du, roe x = w(y) sBasercs 06-
—o0
paTHOH QyHKIMeH a1 GyHKIuU y = g(x). (+)
w(y)
e Uwmeer MecTo paBeHcTBO Fy(y) = P({o: n(w) <y})=1- [ fi(u)du, roe x = w(y) sBasercs 06-
0

paTHOH QyHKMen must GyHKuuu y = g(x).
y
e  Umeer mecto paseHcTBO Fy(y) = P({o: n(w) <y})=1- [ fi(u)du.
—00
87. Tun — npoBepKa OTBETOB.
[lycTe TuIOTHOCTB pacmpesneseHus cirydyaifHoro Bekropa & = (&1, &) paBHa fz(xi, x2). HaliTu 3akoHBI

pacnpeneleHus cirydaiiHoN BemuuuHbI 1 = &1 + &p.

+oo V=X

Orser 1): F(0)= | ( | l Je(oxt, x2)dx2)dx1;
+oo  Y—Xp

orer2): Fy() = [ ( [ felxr, x2)dxi)dxa;

otBet 3): fr(y) = +j00 Je(x1, v — x1)dxi;

—0o0

+00
otBeT 4): f0) = | fey —x2, x2)dx>.

88. Tun — MHOXXECTBEHHBIN BBIOOD.
[lycts € 1 M ABISIOTCS HE3aBUCUMBIMH CITyYalHBIMH BEJTMUYMHAMH, AJIS1 KOTOPBIX YHCIIOBBIE XapaKTe-
puctuku ME u M koneunsl. OnpeaenuTb BEpHbIC paBEHCTBA.
e  llmeer mecTo paBeHCTBO cov(E,n) = 1.
e  lmeer mecto paBeHcTBO corr(§, n) = 0. (+)

e  HNmeer mecto paBeHcTBO cov(E,M) = 0. (+)



e  HNmeer mecto paBeHcTBO corr(E, n) = 1
89. Tum — oAMHOYHBINA BEIOOP.
[Mycts & U 1 ABISIOTCS CIyYaHBIMH BEJTMYMHAMH, JUIS KOTOPBIX YUCIIOBBIE XapakTepUCTHKH ME u
Mn koneuHsl. OnpeieIuTh BEpHOE YTBEPKICHHE.
e  Ecmucov(§, &) =0, To BemuuuHbI & U &, OyAYT HE3aBUCUMBIMH.
e  Ecmucov(§y, &) # 0, To BenmuuuHbl & U & OyAyT 3aBUCUMBIMH. (+)
e Ecmmcorr(§, n) =0, To BenmuuuHbI & U &, OYAyT 3aBUCHMBIMH.
e Ecmucorr(§, ) =0, To BenmnuuHkl &; U & OyayT HE3aBUCHMBIMU
90. Tun — MHOXECTBEHHBIH BBIOOD.
[lycts & siBrsieTcs BEIMYMHOMN, JUTSI KOTOPO MaTeMaTHYecKoe oxkuaanue ME KOHEUHO, U
N = c& + b, npuuem ¢ # 0. OnpenenuTts BepHbIE COOTHOLLICHHUSI.
e  PaccmarpuBaercs cooTHomienue cov(g,n) > 0.
e  PaccmarpuBaercs cootHomenue cov(E,n) = cDE. (+)
e  PaccmarpuBaercs cootHomenue corr(E,n) = 1.
e  Paccmarpusaercs cootHomienue corr (§,n) = [cjc™!. (+)
91. Tun — OAMHOYHBINA BEIOOP.
Ilycth & 1 & ABNAIOTCS CIyYalHBIMU BEJIMYWHAMM, JIJISI KOTOPBIX YHCIOBBIC XapaKTepUCTHKH ME; n
ME, xoneunbl. OnpeaenuTh BEpHOES PaBEHCTBO.
e  ImeeT MecTO paBeHCTBO & = M&; + (§1 — ME))o(E2)(cE1) !, eciu [corr(E, &) = 1.
e  Mmeer MecTo paBeHCTBO & = ME, — (&1 — ME))a(&,) (o&1) !, ecimn [corr(Ey, )| = 1.
e  ImeeT MecTO paBeHCTBO & = M&; + (§1 — ME))o(E2)(cE1) !, eciu corr(Ey, &) = 1. (+)
e  ImeeT MecTO paBeHCTBO & = M&, — 2(E1 — ME))o(&2) (c&1) 7!, ecan [corr(§y, &) = 1.
92. Tunm — MHOKECTBCHHBIN BBIOOD.
[lycte &1 u & SIBIAIOTCSA CAyYalHBIMH BEIMYMHAMH, JJI1 KOTOPBIX XapakTepucTHku ME; u ME, ko-
HeuHbl. ONpeeuTh BEPHbIE COOTHOIICHUSI.
e  PaccmarpuBaercs cooTHorenue 1 + corr(&r, &) > 0. (1)
e  PaccmarpuBaercs cootnommenne 1 — corr(§, &) > 0. (+)
e  PaccmarpuBaetcs cootnomenue 1 — 2corr(€r, &) > 0.
e  PaccmarpuBaetcs cootrnomenue 1 + 2corr(§;, &) > 0.
93. Tun — OJUHOYHBIN BBIOOD.
[lycts &1 1 &, ABNAIOTCS BENUYMHAMM, AJISl KOTOPBHIX YUCIOBBIE XapaKkTepucTuku M|E;| < +oo u M|E,| <
< 400, OnpesIeTUTh BEPHOE YTBEPKICHHE.
e  llmeer mecTo cootHomieHue |corr(&r, &) < 3. (+)
e  Imeer mecTo cooTHoleHue |corr(E, &) < 1/3.

e  llmeer mecTo cooTHotieHue |corr(Er, &) > 1.



e  Imeer mecTo cooTHoleHue |corr(E;, &) > 1/3.

6. YueoHO-MeTOAMYecKOe M HH(OPMAIIMOHHOE 00ecTieyeHue TUCHNIINHbI «Teopusi BepossTHOCTEi»

a) OCHOBHAs JIUTepaTypa:

1. ®enorknn M.A. Jlekiuu 1o aHanu3y cay4ailHbIX siBleHHA. — Y4yeOHUK. M.: Hayka — ®usmar-
T, 2016. 464 c. (250 3k3.).

2. @enorkuH M.A. Mogenu B Teopuu BeposTHOCTeH. — YueOHuk. M.: Hayka — ®usmarmur,
2012. 608 c. (250 3k3.).

3. CeemnnkoB A.A. u 1p. COOpHHK 3a/1a4 110 TEOPUH BEPOATHOCTEH, MATEMaTUIECKON CTaTHCTUKE
U Teopuu cinydaiHeix GyHkuuit. — Casakr [lerepOypr. Jlans. 2007. 445 c. (350 3k3.)

4. ®enotkna M.A. OCHOBBI MPUKJIATHON TEOPHUH BEPOATHOCTEH M CTATHCTHKU. — Y4eOHHK. M.:

Bricmas mkoira, 2006. 368 c. (250 3k3.)

0) 1OMOTHUTEIbHAS JIUTEPATypa:

1. I'menenko b.B. Kypc Teopun BepostHocTel. — YueOnuk. M.: Dautopuan YPCC, 2005. 448 c.
(300 3K3.).

2. Benruens E.C. Teopus BepositHocTel. — M.: Akanemus, 2003. 576 c. (300 3k3.).

3. ®ennep B. Beenenue B TeopuIo BEpoOsITHOCTEH U ee npuioxkenus. B 2-x T.— M.: Mup,

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

B) nporpaMmmMHoe obecneuenne u MurepHer-pecypcebli:

1) UnaTtepueT-pecypcsl 3aeKTpoHHOro noprana Mucturyra UTMM;

2) Ilaker mporpamm «MOHTE» — cnenmanuzupoBaHHOE yueOHO-METOANYECKOE MPOrpaMMHOE
oOecrieyeHue, pa3paboTaHHOE Ha Kadeape NpUKIagHON TeOpuH BEpPOSTHOCTEH U IIpeJHA3HAYCHHOE IJIS
MMUTALOHHOTO MOJIEJIMPOBAHHUS CIIyYaiHbIX CTATUCTHUECKH YCTOMYMBBIX IKCIIEPUMEHTOB;

3) OOmepoccuiickiit MaTeMaTHIeCKuil moprain http:/www.mathnet.ru

7. MaTepuajJibHO-TeXHUYECKOe oDecnevyeHue TUCIIUNINHbBI
YueOHbBIC ayIUTOPHUH IS POBEACHUS 3aHATHN JICKITMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO TH-
Ta, FPYIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTAUUN, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTaIUH.
ITomereHust s CaMOCTOSATENEHON pabOTHl 00YUYarOMIMXCS, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOH ¢
BO3MOKHOCTBIO TIOJIKITIOUEHUS K ceTh "MHTepHeT" u o0ecrieueHueM JOCTYIIa B AIEKTPOHHYIO HH(OpMa-
HMOHHO-00pa3oBatenbHyto cpeny HHI'Y. Hannune pexomennoBaHHOM TUTEpATYPBHI.
Hcnonws3zyemoe nporpaMMHOe obecrieueHue:
1. Omepamnuonnsie cuctembl cemeiictBa Microsoft Windows, — nHIeH3uMs 10 TOIIHUCKE

MicrosoftImagine;
2. ITaker nporpamm «MOHTE» — crenuanu3upoBaHHOE yueOHO-METOJUUECKOE POrpaMM-

HOoe obecrieueHue, pa3paboTaHHoe Ha Kadeape MpUKIaIHONW TEOPUU BEPOSTHOCTEH C UCIOIB30-



BaHMEM Cpenbl pa3paboTku cemeiictBa Microsoft VisualStudio (munensuss mo moamucke

Microsoftlmagine).

[Iporpamma coctaBieHa B coorBercTBuH ¢ TpeboBarusmu OC HHI'Y 01.03.02 I[Npuknagnas ma-

TeMaTHhKa U HHHOpPMATHKA.

Astop: n.¢.-M.H., mpodeccop M.A. ®enoTKkuH
Peuensent
3apenytommii kadenapoit [IPUH, x.1.1., npodeccop B.IL. I'eprens

[Tporpamma o100peHa Ha 3aceJaHUU METOANYECKON KOMUCCHUM HWHCTUTYTa HH(POPMAIIMOHHBIX
TEXHOJIOTHl, MaTeMaTHUKU U MEXaHUKU

ot 01.12.2021 rona, mpotokon Ne 2.
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