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1. OcHOBHBIC IOHATHS M TEOPEMBI TCOPHU BEPOSATHOCTEH

1.1. Kiaccu4eckoe M CTATHCTHYECKOE
onpeaejieHAe BEPOSITHOCTH.

Teopusa eéeposammnocmeii ecTh pa3iesl MaTEMAaTUKH, B KOTOPOM H3Yy4aroTCs
Cily4ailHble SIBJICHHS (COOBITHS) M BBISBISIIOTCS 3aKOHOMEPHOCTU IMPU MAacCCOBOM
UX TIOBTOPEHUMU.

[lon cobObimuem TIOHUMAETCS TaKOW pe3yJabTaT »HKCIEPUMEHTA WIIU
HaONIOACHUS, KOTOPBIA NpPH peaM3alli JAHHOIO KOMIUIEKCA YCIIOBUA MOYKET
IIPOU30MTH WUJIN HE ITPOU30UTH.

IIpumep 1. Crpenok cTpensieT MO MHILCHHW, Pa3/ICICHHOW Ha YEThIpe
oOnactu. Beictpen — 310 ucnbiTanue. Ilomamanne B ompeneneHHyr 001acTb
MUIIEHH — COOBITHE.

Heeo3moocnbim Ha3bIBAIOT COOBITUE, KOTOPOE HE MOXKET MPOU3OUTHU, €CIH
OyZeT OCYLIECTBIIEH KOMIUIEKC YCIOBUH.

IIpumep 2. [osBrenue 12 o4ykoB mpu OPOCAHUU OJTHOM UTPATBHON KOCTU —
HEBO3MO>KHOE COOBITHE.

Jlocmoeepnubim Ha3bIBAIOT COOBITHE, KOTOPOE 00A3aTENBbHO IMPOU3O0MIET,
ecyii OyJeT OCYIECTBIEH KOMIUIEKC YCIOBUM.

IIpumep 3. Beinagenue He 0osee 6 0YKOB MPU OPOCAHUM UTPATBLHON KOCTH
— JIOCTOBEPHOE COOBITHE.

Cryuaiinpim Ha3bIBAIOT COOBITHE, KOTOPOE MPHU OCYIIECTBIEHUN KOMIUIEKCA
YCIIOBHI MOKET JTMOO0 MPOU30UTH, JIUOO HE POUZ0UTH.

IIpumep 4. CoObiTHE «IIpU OPOCAHNK MOHETHI BbITAJ Iepo» — CirydaiiHoe.

CoOwiTHe Oyaem ob6o3Hauath OykBamu: A, B, C, ... . IIpu 3TomM n1ocTOBEpHOE
coObITHE OyseM o003HauaTh OykBoit U, a HeBo3MokHOE — V.

CoObITHSI HA3bIBAIOTCS PABHOGOIMONCHBIMU, €CIU HMEIOTCS OCHOBAaHMS
CUHTaTh, YTO HU OJHO W3 ITHX COOBITUN HE SIBISETCS 0OJiee BO3MOXKHBIM, YE€M
TpyTHE.

IMpumep 5. IlosBneHnue «repOa» W TMOSABICHHE HAAMUCH TPU OpocaHUU
MOHETHI — PABHOBO3MOYKHBIE COOBITHS.

CayyaiiHble COOBITHS HA3bIBAIOTCS HECO8MECHHbIMU, ECTIN HU KaKUe JIBa U3
HUX HE MOTYT MPOU30MTH B JTAHHOM OMBITE OJJHOBPEMEHHO.

IIpumep 6. bpomiena monera. [losiBnenue «repbay» UCKIIOYAET MOSBICHUE
Haganucu. CoObITUS «OSIBUJICS TepO» U «IOSIBUJIACH HAANIHMCh) — HECOBMECTHBIE.

Heckonbko coObITHHE 00pa3ylOT noaHyl0 2pynny coOblmuil, €Clid B
pe3ynbTaTe OMbITa 00sA3aTeIbHO TPOU30MUIET XOTS ObI OHO U3 HUX.

IIpumep 7. Ctpenok npousses BeICTpe 1o mneid. O0s3aTeIbHO TPOU30MIeT
OJTHO M3 CIENYIOMMX JBYX COOBITHI: TmMoOmajgaHue | Mpomax. IJTH JBa
HECOBMECTHBIX COOBITHSI 00pa3yIOT MOJHYIO TPYIIITY.

Ecnu coObrTHst, 00pa3yrolue NoJHy0 IPyIy, HECOBMECTHBI, TO MOSBICHUE
B PE3YJIHTATE OIBITA OJTHOTO U3 HUX SIBJSETCS JOCTOBEPHBIM COOBITUEM.



JIBa HECOBMECTHBIX COOBITHSI, OOPa3yIOIIUX MOJHYIO TPYIIY, Ha3bIBAIOTCS
npomueononoxcuvimu. Ouu 0603Hauarores Au A.

[To kiaccuueckoMy OIPEACIICHUIO, 6€POAMHOCHIbI0 COOBITUS A HA3bIBAIOT
OTHOUIEHUE YKCIIa M UCXO0B, OJArONPHUATCTBYIOIIUX ATOMY COOBITHIO, K 00IIIEMY
yucly N BCEX pPaBHOBO3MOXHBIX HECOBMECTHBIX JJIEMEHTAPHBIX HCXOJIOB,
00pa3yIoluX MOJHYIO TPYIIY:

P(A) =m/n.

CBoiicTBa BEpOATHOCTH:

1) BeposITHOCTB JOCTOBEPHOTO COOBITHSI paBHA C/IMHHUIIC.

2) BeposiTHOCTh HEBO3MOKHOTO COOBITHSI paBHA HYJIIO.

3) BeposATHOCTh CIIy4aifHOTO COOBITHS €CTh MOJIOKUTEILHOE YHCIIO,
3aKII0YEHHOE MEXKY HyJIEM U eIMHUIICH.

IIpumep 8. B ypue 12 mapos: 3 Oenbix, 4 yepHbIX U 5 KpacHbIX. KakoBa
BEPOSATHOCTh BBIHYTh U3 YPHBI YEPHBIi1 11ap?

Pemenue. 31ech M =4 — KOJTUYECTBO YEPHBIX IIAPOB B ypHE, N =12 —

4 1
12 3

OmmuocumenvHoil yacmomoit coOBITHS HA3BIBAIOT OTHOIIEHUE YHUCIa M
UCIIBITaHUI, B KOTOPBIX COOBITHE TOSIBUIOCH, K OOmIeMy 4uciay N (akTtudecku
MPOBEIEHHBIX HcTbiTanuid, T.c. W (A)=m/n.

KOJIMYECTBO BCEX IIapoB, Toraa P(A)=

B pa3nuuHbIX OMBITAX OTHOCHUTENbHAs YacTOTa H3MEHsIETCS Majio (TeM
MEHbIIIE, YeM OOJIbIIIE MPOU3BEACHO UCIBITaHUI), KOJEOIACh OKOJIO HEKOTOPOTO
IIOCTOSIHHOT'O YKCIIA.

BeposTHOCTh BBIYMCIAKOT 10 OIBITA, & OTHOCHUTEJIBHYIO 4YacTOTy IOCIE
OIIBITA.

[Ipu craTUCTUYECKOM OIPEACIICHUA B KAa4eCTBE BEPOSTHOCTH COOBITHS
MIPUHUMAIOT €70 OTHOCUTEIIBHYIO YaCTOTY.

1.2. OcHoBHbIE GOpMYJIbl KOMOMHATOPUKHU

Komﬁuuamopuka — OTO pa3acil MaAaTrTCMaTUKH, B KOTOPOM pPCIIAOTCA
HCKOTOPBIC 3ajJadu, CBA3AHHBIC C PACCMOTPCHUCM MHOXCECTB H COCTABJICHUCM
Ppas3INIHBIX KOM6I/IHaHI/Iﬁ N3 JJICMCHTOB 5TUX MHOXKECCTB.

Hepecmauoekamu Ha3bIBAIOT KOM6I/IHaI_II/II/I, COCTOAIHUEC U3 OJHHUX H TCX KC
N pa3jIMYHBIX DJICMEHTOB U OTJIMYAIOIINECS TOJIBKO MOPSIAKOM HUX pacpeaciICHUS.

Yucio BceX BO3MOXKHBIX IIEPECTAaHOBOK M3 N 3JICMCHTOB 0003HayaeTcs Pn u

BBIUHUCIISICTCS IO popMyJie
P,=n!,
rae Nl — n-gpaxmopuan, N'=1-2-...-n. I1o onpenenennto nmonararor O1=1.

IIpumep 1. CKOABKO TpEX3HAUYHBIX YMCET MOXKHO COCTaBUTh U3 udp 1, 2,
3, ecnu Kakaas nu@pa BXOIUT B U300pakeHUE YKCiIa TOJIBKO OJUH pa3?
Pemenne. Vickomoe 4nCIIO TPEX3HAYHBIX YHCEIT
P,=3=1-2-3=06.
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P, asmeuieHuamu Ha3blBAIOT KOM6I/IHaHI/II/I, COCTABJICHHBIC M3 N pa3JIMYHBIX
3JICMEHTOB IO M 3JIE€MEHTOB, KOTOPBIC OTIUYAKOTCSI 1100 COCTaBOM OJICMCHTOB,
00 uX IMOPAAKOM.

Yucno BCeX BO3MOXKHBIX paBMCHlCHI/Iﬁ H3 N DJIEMEHTOB MO M DBJIEMEHTOB

m
0003Ha4aeTCss A ' U BBIYUCISETCS 110 hopmyIie

m_ N
A

n-mj’
IIpumep 2. CKOIBKO MOXHO COCTaBHTh CHUTHaJOB U3 6 (DIaxkkoB
Pa3JIMYHOIO 1IBETA, B3STHIX MO 27
Pemenne. Vickomoe 4nciio CUTHAIOB

A -%_5.6=30,
4
Couemanusamu Ha3bIBAIOT KOM6I/IHaIIHH, COCTaBJICHHBIC M3 N Pa3JIMYHBIX
3JICMCHTOB IO M 3JICMCHTOB.
Yucao BceX BO3MOXKHBIX COYETAaHMM K3 N BJIIEMEHTOB IO M 3JIEMEHTOB

n
m
obosnauaercst (C,, uiu U BBIUUCIISIETCA 110 (hopMyIie
m

ITo onpenenenwio momarator CJ =1.

IIpumep 3. CkoJIBKUMH CITOCOOAMU MOKHO BBIOPATh JIBE JCTAIN U3 SIIHKA,
coaepxaiero 10 neraneit?
Pemenue. Mickomoe ymnciio cnoco6oB
> 10!
C,o====45
10 2m1

Jlns coueranuii cipaBelJIMBbI PAaBEHCTBA:

m n-m, m+l m m+1, 0 1 2 n-1 n_ A4n
Cn_Cn ! Cn+1_Cn+Cn ! Cn+Cn+Cn+"'+Cn +Cn_2 )
[Tocneqnee paBeHCTBO HHOTAA (DOPMYIIHPYETCS B BUJIC CIIETYIOIEH

meopembl 0 KOHEUHbBIX MHOJICeCmeEax. 4uUcio 6cex NOOMHOMNCECNE MHOIHCEecmeda,

cocmosuezo uz N anemenmos, pasro2".

Belmre mpeamosiaragoch, 4TO BCE NDBJIEMEHTOB pas3iMuHbl. Ecim  xe
HEKOTOpBIE JJIEMEHTHI MOBTOPSAIOTCA, TO B OJTOM CJIy4a€ MHOXKECTBA C
MOBTOPEHUSIMU BBIUUCIISIOT MO APYTUM (POpPMYIIaMm.

Hampumep, ecim cpeau N3JIEMEHTOB €CTh N, DJIIEMEHTOB OJHOTO BHAA, N,

AJIEMEHTOB JPYroro BUAA U T. J., TO YUCJIO TEPECTAHOBOK C TMOBTOPEHUSMU
onpenensieTcs: GopMyIon

ni
Fg(nl,nz,._,nk)::——T——r———],rﬂe n+n,+...+n =n.
n!n,l...n.!

Ywucino paBMeIHCHI/Iﬁ o M 3JICMEHTOB C MOBTOPCHUSIMHU U3 N DJICMEHTOB

pasuo N™, 1o ectb (A1), oem =N"-



Yuciio coueTanuii ¢ NOBTOPCHUAIMU U3 N 3JICMCHTOB IIO M 3JICMCHTOB PaBHO
qucCi1ly coueTaHuu Oe3 HOBTOpCHI/Iﬁ u3 N+mM-—1 31eMeHTOB 10 M 9JICMECHTOB, TO

ects (C.') =C/

cnoem n+m-1-*

[Ipu pemennu 3a1a4 KOMOMHATOPUKH UCTIONB3YIOT CIEAYIOIIME MTpaBuJa.

Ilpasuno _cymmut. Eciii HEKOTOPBIA OOBEKT A MOXKET ObITh BBHIOpAH W3
MHOXECTBa 00BEKTOB M criocobamMu, a apyroil 00beKT B MoxeT ObITh BHIOpaH N
criocobamu, To BeIOpaTh 160 A, 6o B MoxxHO M + N criocobamu.

Ilpasuno _npousgedenusn. Ecin o0bekT A MOXKHO BbIOpaTh M3 MHOMXECTBA
O0OBEKTOB M crocobamMu M TOCTE KaXAOro TaKoro BbIOOpa o0OBEKT B mMoxHO
BbIOpaTh N crocobamu, To mapa o0bekToB (A, B) B ykazaHHOM MOpSIIKE MOXKET
ObITH BRIOpaHa M- N croco6amu.

Oo0Opa3upbl penieHus 3a1a4
3amava 1. B smuke 10 nepenyMepoBaHHBIX IapoB ¢ HoMepamu ot 1 mo 10.
BeiHynmu oguH map. KakoBa BEpOSTHOCTH TOro, 4TO HOMEP BBIHYTOIO Iapa HE
npesbimaet 10?
Pemenne. Tak kak HOMep Jr000OrO IIapa, HAXOAALIErocs B SIIUKE, HE
npesbimiaer 10, TO 4uciao ciydaeB, OJArONPUATCTBYIOIIUX COOBITHIO A, PaBHO

m
YHCITy BceX BOMOXKHBIX CiTydaeB, T.e. M=N=10 u P(A)=—=1. B stoM crydae
n

coObITHE A IOCTOBEPHO.
3apaua 2. B ypue 10 mapoB: 6 6enbix u 4 yepHbIX. BeiHynu aBa miapa.

KaxoBa BeposiTHOCTB, 4TO 00a 1mapa — 6enbie?
> 10-9
Pemenne. Yucio Bcex UCX0I0B N = ClO = ﬁ =45, Yucio ke UCX0I0B,

2
OJIarONpPUSATCTBYIOIMX COOBITHIO A, ONpPENENseTcs paBeHCTBOM M=, TO €CTh

m=2"_15 Urax, P(A):Ezl.
1.2 45 3
3agmaua 3. KyO, Bce rpaHu KOTOpPOro OKpaul€Hbl, pACIHJIEH Ha THICAUY
KyOMKOB OJIMHAaKOBOro pasmepa. llomyueHHble KyOMKH TILATENBHO MEPEMEILIAHBI.
OnpenenuTh BEPOSITHOCTh TOTO, UTO KyOMK, U3BJICUEHHBIN Hayaady, OyJeT UMETh
JIBE€ OKpAIlICHHbIE TPaHHU.

Pemenue. Becero kyouxoB N =1000. Ky6 umeer 12 pebep. Kaxnast rpanb
noikHA OBITh pa3outa Ha 100 kBagpaToB, kKaxaoe pedpo Ha 10 yacTelt, BocbMu U3

KOTOPBIX COOTBCTCTBYIOT KY6I/IKI/I C JByMsI OKpPAHICHHBIMU TPaHAMMU. HOBTOMy

m=12-8=96, pzmzﬂzo,ogs_
n 1000
3anaua 4. U3 cnoBa «HAYI'A/]» BeiOupaerca Hayraa ojnHa OykBa. KakoBa
BEPOATHOCTb TOr0, 4TOo 3Ta OykBa «A»? KakoBa BepOATHOCTb TOr0, YTO 3TO

rjiacuas?



Pemenne. B nepBom ciaywae p=0, T.k. OykBbl «f» B cioBe HeT. Bo
BTOPOM M = 3 — YHUCJIO ITIaCHBIX, N =6 — Bcero Oyks, Toraa p :2:;

3agaua 5. Ilpu HaGope TeneoHHOrO HOMepa aOOHEHT 3a0bLT JBE
nocneAnre nudpel U HAOpan WX HayAady, MOMHS TOJIBKO, YTO ATH IHQPHI
He4ETHBIC U pa3Hble. HailTu BeposITHOCTH TOTO, YTO HOMEP HaOpaH MPaBUIBHO.

Pemienne. M=1 — eauHCTBEHHass mapa 4YHCEN, OJArOMpHUITCTBYIOLIAS

coOpIThi0. Tak Kak HEYETHBIX YMCEN 5, TO JIBa YMCIA B ONPEACTIEHHOM MOpPSIKe
. 2 o
Oepércs U3 HUX A: pa3 (4MCII0 pa3MeleHUH U3 5 3IeMEeHTOB 10 2)

n=AZ :L:ZO,Toma p=1/20.
(5-2)!
3amaya 6. Kaxmas uz Oyke A4, V, K, C, 3 HanucaHa Ha OJHOM U3 MATH
kapTouek. KapToukw packiIaabIBalOTCS B IPOU3BOJILHOM Topsiake. Haitu
BEPOSITHOCTH TOTO, YTO TP 3TOM 00pazyercs ciaoBo «KA3YVCy.

Pemenue. m =1 — equHCcTBEHHAs] KOMOMHAIMS OYKB, OJIArONPUATCTBYIOIIAS

cooblTMiO, N=PF, =5 — uucio mnepecraHoBok u3 5 OykB, TOIZA
pa=mot_ 1
n 5 120

3apaya 7. Tenedonnslii HOMEp coctouT U3 5 mudp. Haiitm BeposSTHOCTH
TOTO, 4TO BCE MUMPHI PA3TIUYHBI.
Pemenne. N=10° — Bcero HomepoB (Homepa 00000 u 99999 cumracm

BO3MOXKHBIMH), M = A150 — HOMEpPOB C pa3MyHbIMM ULu(ppamMu, TOrAa

pa)=""= 2% _0302.
n 510

3anaua 8. B koHkypce 1Mo 5 HOMHHAIMAM ydacTBYIOT 10 KMHO(HIBMOB.
CKOJIBKO CYLIECTBYET BapUaHTOB pACIPENECICHUS NPHU30B, €CIH MO0 KaXI0H
HOMUHAIIMU YCTAHOBJICHBI: a) pa3JInYHbIE NMPU3bL; 0) OJUHAKOBBIE PU3bI?

Pemenue. a) Kaxaplii 3 BapuaHTOB paclpeiesieHUs IPU30B MPEACTABIISIET
co0oii koMOuHanuio 5 ¢puabMoB U3 10, oTIMyaroIIyOCa OT APYrUX KOMOMHAIUH,
KaK COCTaBOM (DUIIBMOB, TaK M HUX MOPSAKOM IO HOMHUHAIUSAM (WM U TEM, U
JIPYTUM), IPUYEM OJHU U T€ k€ (PUIbMbI MOTYT MOBTOPATHCS HECKOJBKO pa3, T. K.
0001 (UIBM MOXKET MOJIYYMTh MPHU3bl KakK MO OJHOW, TaK M MO HECKOJIbKUM

=10° =100000; 6) Ecau 1o

Ka)XI0M HOMUHAIIMMA YCTAHOBJIEHBI OJIMHAKOBBIE MPU3bI, TO MOPSAAOK CIIECIOBAHUA

(UIEMOB B KOMOWHAIIMY 5 IPU3EPOB 3HAUCHUS HE UMEET, T. €.
(CfO)cnoam = C150+5—1 = C154 = 1415121110 =2002.
1.2.3-4.5
3anaua 9. [Ipu crpennbe Obia mosydeHa yactora nonaganus 0,6. CKoJIbKo
OBLIO CZIeJIaHO BBICTPEJIOB, €CJIU MOoydeHo 12 mpomaxoB?
Pemenne. Yactora 0,6 roBOpUT 0 TOM, 4TO Ha 10 BBICTPENIOB MPUXOAUTCS 6
nonajaHuii, a 3Hauut, 4 npomaxa. UtoOsl moiayyuTh 12 mpoMaxoB NpH JTaHHON

4acToTe nonagaHui, Heooxoaumo caenath 30 BBICTPEIIOB.

(BKJIFOYasi BCE€  TSATb) HOMHUHAILMSM: (Af’o)cncgm

8



3agaya 10. B maptum w3 N wm3nenmuid K OpakoBanHbIX. OnpenenuTsb
BEPOSATHOCTh TOT'O, YTO CPEIW BBIOPAHHBIX HayjAauy AJid HPOBEPKU M U3AEIUN
paBHO | okaxyTcst OpakOBaHHBIMHU.

m
Pemenne. Yncao BO3MOKHBIX CIIOCOOOB B3ATH M PI3,Z[€JII/Iﬁ U3 N paBHO Cn .
BHaI‘OHpI/ISITCTBYIOHII/IMI/I ABJKOTCA  ClIydad, KOI'la U3 06HIGI‘O guciaa K

opakoBanHbIx u3gaemuii B3aTo | (Cf  cnoco6oB), a ocraneHele M-l usnenmii He

m—|
OpakoBaHHble, uucino  koropeix  N-k  (C, crmocoboB).  Ywucno
I ~m-I
C k C n—-k
— .
n

OIarOMPHUATCTBYIONIMX CiTydaeB M = C|I(Crr,n_ _kl , TOTIa p =

3agaum 1JIA pelieHust

1. Haynauy BpIOpaHa KOCTb JOMHMHO U3 HoJHOro Haoopa. Kakosa
BEPOATHOCTh TOTO, UTO CyMMa OYKOB Ha BBIOPAHHOUW KOCTH paBHA MATU?

2. B smumke 10 oauHaKOBBIX JeTanei, MOMEUYEeHHbIX HoMmepamu 1,2,...,10.
Haynauy w3Bneuensl 6 gertaneil. HailTu BeposITHOCTH TOro, 4YTO CpeIu
M3BJICUCHHBIX JleTajeil okaxyTcs: a) getaib Nel; 0) netanu Nel u No2.

3. U3 matu xaprouek ¢ OykBamu A, b, B, I', /[ nayram oaHa 3a Apyrou
BBIOMPAIOTCS TPU M pacloyiaralorcss B psii B mopsake mnosiaeHusa. Kakxosa
BEPOATHOCTH TOT'O, UTO MOJIYYUTCS CIOBO «/[BA»?

4. B «cexkpeTHOM» 3aMKe Ha o0meld ocu 4 JUCKa, KaXKIbld U3 KOTOPBIX
paszieieH Ha 5 CEKTOpPOB, Ha KOTOPBIX HAIMCaHbl PA3JIUYHbIE YHCIA. 3aMOK
OTKPBIBAETCS TOJILKO B TOM CJIy4ae, €CiIu JUCKH YCTAHOBIICHBI TaK, YTOOBI ITUDPHI
Ha HUX COCTaBJSUIM ONpenesieHHOe yuciao. HallTu BeposSITHOCTH TOro, YTO MpHU
MIPOU3BOJIHOW YCTAHOBKE JUCKOB 3aMOK OYAET OTKPBIT.

5. Ha mectu kaproukax nHammcansl OykBol B, /[, 3, O, V, X. Ilocne
MEPETACOBKM BBIHMMAIOT HAYTaJ OJHY KapTOUKY 3a APYrod M packiabIBarOT UX B
TOM MOpPSAKE, B KAKOM OHM ObUIM BBIHYTHI. HaiiTh BEpOSITHOCTH TOro, YTO Ha
KapTo4kax Oy/eT HamucaHo cioBo «BO3/YVXy.

6. B miexe paboTaroT mecTb MyXXYHH M YeThIpe XeHIUHBI. [lo TabenbHbIM
HOMEpaM Hayjaady OoTOOpaHbl ceMb 4esloBeK. HaliTh BEpOATHOCTh TOrO, UTO CPEeau
OTOOPAHHBIX JIUIl OKAXKYTCS TPU KEHIITUHBI.

7. B smuke nexar 15 kpacHbIX, 9 cMHUX U 6 3€JIEHBIX HEPA3TMUYUMBIX
OIMHAKOBbIX mapoB. Haynady BelHMMaroT 6 mapoB. KakoBa BEPOSITHOCTH TOTO,
YTO B3SITHI 1 3€JIeHbIN, 2 CUHUX U 3 KpacHBIX mapa’?

8. KakoBa BepOSITHOCTH yraJblBaHHs (BBIUTPHIIIA) K BUIOB CIIOpTa B MIPE
«Cnoptioro 5 u3 36»?

9. Ilo memu mpowusBeneHo 20 BBICTPENOB, MPUYEM 3apeTUCTPUPOBAHO 18
nonagaHuii. Hatu OTHOCUTENBHYIO 4YaCTOTY IMOIAJaHUM B LETIb.

10. Habupas nHomep tenedoHa, abOHEHT 3a0bll MOCiIeHUE TpU LUQPHI U,
MTOMHSI JIMIIIb, YTO 3TU MUQPHI Pa3INIHbI, HA0pan ux Haynady. Halitu BeposSiTHOCTH
TOTO, YTO HAOpaHbI HYXKHBIE ITU(PHI.

11. Ky06, Bce rpanu KoToporo okpaimienbl, pacnuwieH Ha 1000 kyOukoB
OJMHAKOBOIO pa3Mepa, KOTOPBbIE 3aT€M TIIATEIIbHO IepeMemnanbl. Haitu
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BEPOSITHOCTH TOTO, YTO HAayJady M3BICUYEHHBIM KyOUK OYIET UMETh OKpaIIeHHBIX
rpaHeii: a) Tpu; 0) OJIHY; B) HU OJTHOM.

12. CkoapKUMHU cIOCOOaMH MOYKHO BBIOpaTh 6 MUPOKHBIX B KOHJIUTEPCKOM,
r7ie €CThb 4 pa3HbIX COpTa MUPOKHBIX?

13*. KakoBa BEpOATHOCTH TOTO, YTO B HayJady BBIOpPAaHHOM JABYy3HAYHOM
qucie Hu@pbl OJJUHAKOBBHI.

3ameuanue. 31ecb MW Jajgee  3BE3JIOUYKOM OTMEYEHbl 3ajaud JJis
CaMOCTOSITENILHOTO PEIICHHUS.

14*. B xouBepte cpeau 100 doTtorpaduii HaxXoaUTCA OJHA pa3bICKUBaEMasl.
N3 xouBepta Haynmauy usBieueHbl 10 kaprouyek. HaliTh BepoOsSTHOCTH TOTO, 4YTO
CpeIy HUX OKa)KeTCs Hy)KHasl.

15*. 13 6ykB andasura a, 06, k, 0, M, HAIUCAHHBIX HAa OTJACIBHBIX KapTOUKax,
nooYepENHO CIyyaliHO BbIOMpaeTcs Mo oJHOM. bykBa 3aloMuHaeTcs, U KapTouka
BO3BpallaeTcs OOpaTHO, KAPTOUYKU TIIATENBHO MepeMemuBaiTcs. Onpenenursb
BEPOSITHOCTH TOT'O, YTO B MOPSAKE NOCTYIJIEHUSI OYKB MOJIYYHUTCS CIIOBO « MAMA ».

16*. B xopoOke 6 OJMHAKOBBIX 3aHYMEpPOBaHHBIX IapoB. Haymauy 1o
OJTHOMY U3BIIEKAIOTCSI BCe Imapbl. HallTm BeposSTHOCTH TOTO, YTO HOMEpa
M3BIICYEHHBIX IIAPOB TOSBIIAIOTCS B BO3PACTAIONIEM MOPSIIKE.

17*. U3 xonoxasl B 36 kapT HayJdady BBIHUMAIOT TpU KapThl. Haiiaute
BEPOATHOCTH TOTO, UTO CPEIU HUX OKAXKETCS JIBa Ty3a.

18*. B rpynme 12 cTyaeHTOB, cpeau KOTOpbIX 8 oTaumdHUKOB. [lo crmcky
Hayjnady otoOpaHel 9 cryneHToB. HaiiTu BepoATHOCTH TOrO, 4YTO Cpeau
OTOOPAHHBIX CTYJECHTOB MSATh OTIMYHUKOB.

19*. KakoBa BepOsATHOCTH yraJibIBaHUs (BBIMTPHINIA) K BHIOB CIIOpTa B HIPE
«Cnoptiorto 6 u3 49»?

20*. Tlpu ucmpITAaHUU TIAPTHH TPUOOPOB OTHOCUTEIbHAS YacTOTa TOJIHBIX
npuOopoB okazanack paBHod 0,9. Haiitu umcno roaHsix mpuOOpoB, eciid ObLIO
nposepeno 200 mpubopos.

21*. Habupas Homep Tenedona, abOHEHT 3a0blI MOCIEIHNUE JIBE MUQPHI, U
HaOpan ux Haygady. HaliTu BepoOATHOCTH TOTO, UTO OBUIM HaOpaHBl HYKHBIC
udpeI.

22*. YyacTHUKHA KepeObEBKU TSAHYT *KETOHBI ¢ HOMepamu oT 1 mo 100.
Haiitn BEpOATHOCTH TOTO, YTO HOMEP NEPBOTO HayAady MU3BJIECUYEHHOTO KETOHA HE
COZIEPKUT LUPPHI 5.

23*. Yertblpe cryAeHTa cnaroT dk3aMeH. CKOJIBKO MOXKET OBbITh BapHaHTOB
pacmpesiesieHns] OLIEHOK, €CITM M3BECTHO, UYTO TaK WJIM WHA4e BCE OHU JK3aMEHBI
caainu?

24*. JInst noctymna B KOMIBIOTEPHYIO CETh OTIEpaToOpy HEOOX0IMMO HaOpaTh
napodib u3 4 uudp. Oneparop 3a0buT WK HE 3HAET HEOOXOAUMOTO KoJa. CKOJIBbKO
BCEBO3MOKHBIX KOMOMHAIIMI OH MOXKET COCTaBUTh JJIsl HAOOpa mapoJisi:  a) ecliu
nu@pbl B KOJE€ HE TOBTOPSIIOTCS; 0) €Clii MOBTOPSIOTCS; B) C KAKOM BEPOSITHOCTHIO
MOYKHO OTKPBITH 3aMOK C TIEPBOU IOTBITKA?

1.3. T'eomerpuueckasi BepOSITHOCTD
Knaccrnueckoe onpeneneHue BEpPOSTHOCTH MPEIONaraeT, 4YTo YHUCIO
AJIEMEHTAPHBIX HCXOJ0B KOHE4YHO. Ha mnpakTuke BCTpeyaroTCs OMbITHI, I
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KOTOPBIX MHOXECTBO TaKWX HMCXOJOB OECKOHEYHO. B Takux ciydasx BBOJST
MOHSTHE TEOMETPUYECKOW BEPOSTHOCTH, T.€. BEPOSTHOCTH TMOMAJAHUS TOYKHA B
00J1acTh (OTPE30K, YaCTh MIOCKOCTH, YaCTh TEJIA U T.1I.).

[Tycth uMeeTcs HekoTopas 0bmacte G ¥ B HEW COAEPIKUTCS Apyras 001acTh
g. Tpebyetcst HaliTH BEpOSTHOCTH TOTO, UTO TOYKA, B3sATas Hayaady u3 ooaactu G,
nonaa€t B 06sacteh g. [Ipu 3TOM BBIpaOXXEHHMIO «TOUYKA, B3sSITasi HAaynayy U3 00JacTH
G» npugaércst CIenyrouil CMBICI: 3Ta TOYKA MOXET MOMAacTh B JIIOOYIO TOUKY
obmactu G. BeposTHOCTH, TMoOMajaHusl TOYKHM B Kakylo-mubo obnacte G
pornoplroHaibHa Mepe (MeS) 3Tol YacTu (JyIuHe, IUIoaan, 00bEMY U T.11.) U HE
3aBHCHT OT €€ PACIIONIOKEHUS U (DOPMBI:

p — mesg
mesG -

(eeomempuuecxoe onpedenenue eepossimmocmu).

Oo6pa3upl penreHus 3a1a4

3amaya 1. Ha otpeske OA mimHBI « 9uCIOBOM ocu Ox Hayaady HaHeceHa
tTouka B(x). HaliTh BepOSTHOCTh TOTO, YTO MEHBIIHN U3 0Tpe3KoB OB u BA UMe0T
Hy, 0omnbinyio af3. Ilpenmonaraercs, 9To BEpOSATHOCTH MOMAIaHKMs TOYKH Ha
OTPE30K MPOIOPIMOHATBHA JUTMHE OTPE3Ka U HE 3aBUCUT OT €ro PacloIoKeHUs Ha
YUCIJIOBOU OCH.

Pemenune. Pa3zo0bém orpe3ok OA4 toukamu C u D Ha Tpu paBHBIE 4acTH.
TpeboBanue 3amaun OyeT BBHIMOJHEHO, ecu Touka B(x) momanér Ha otpe3ok CD
mHbl of3. VIckomast BEpOSITHOCTh

P=(al3): a=1/3.
X* y° 2.2 .
3agauya 2. Bayrpu smumnca — +-— =1 pacnonoxen kpyr X +Yy =9. Haiitu
5 16
BEPOSITHOCTh MOMAJAHUS TOUKH B KOJIBIIO, OTPAHUYEHHOE AJUIATICOM U KPYTOM.
Pemenue. [1ycth coObITHE A — TIOMaIaHe TOYKHU B KOJIbIIO (puc. 2). Torna

S
P(A)= S“°”~ ,tae S, —S,, =S, —S,, =mb—ar’. Takxak a=5, b=4, r=3, To

P(A) = (207 — 97) /(207) = % =0,55.

y

v

Pucynoxk 2
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3amaua 3. (3amaua o BcTpeue). [[Ba cTyneHTa A U B yCIOBUIMCH BCTPETUTCS
B ONpPEACIEHHOM MECTE€ BO BpeMs mnepepbiBa mMexay 13 4. m 13 4. 50 muH.
[Ipumeniuii nepBbIM XAET Apyroro B TedyeHue 10 MuH, rnocie yero yxoaur. Yemy
paBHa BEPOATHOCTh WX BCTPEYM, €CIM MPUXOJ KAXKJAOI0 M3 HUX B TEUYCHHE
yKazaHHbIX 50 MHHYT MOXET MpOM30UTH HayJadyy, MU MOMEHTHl MPUX0J]a
HE3aBUCHMBI?

Pemenune. O603Ha4MM MOMEHT MPUXOJIa CTyJeHTa A 4yepe3 x, a CTyJeHTa B
— uepe3 Y. [as Toro 4ToOBI BCTpeya MpPOM3OILIA, HEOOXOIUMO U JOCTATOYHO,
9TOOBI ‘X — y\ <10. N300pa3uM x u Y Kak J€KapTOBbI KOOPJAUHATHI Ha IJIOCKOCTH, a

B KauecTBE €UHUIILI MaciiTaba BeiOepeM oJIHy MUHYTY (puc. 4). BceBo3MoOKHbIE
UCXOJBl HM300pa3sTcs TOYKaMU KBajpara co cropoHodt 50, a wHcxombl,
0JIaronpUATCTBYIOIIUE BCTpede, — TOUYKAMM 3alITPUXOBAHHOM oOnactu. Mckomas
BEPOSITHOCTh PAaBHA OTHOIICHUIO TUIOMIAIA 3AIITPUXOBAHHOW (PUTYpHI K IJIOIIATU

Bcero kBagpara: P = (502 — 40%)/507 = 0,36.

50 x Puc 4.

[
»

3amaum 19 peeHus

1. BuyTps kpyra paauyca R Haygady OpoumieHa Touka. HailTu BepoATHOCTh
TOrO, 4YTO TOYKAa OKAXKETCd BHYTPU BIMCAHHOTO B KpYyr KBajpara.
(Ilpeanonaraercsi, 4YTO  BEPOATHOCTb  MOMaJaHUs TOYKM B  KBajpar
IIPONOPLMOHANIBHA IUIOIIAA KBajJpaTa W HE 3aBHCUT OT €ro pPacloJIOXKEHUs
OTHOCHTEJIFHO KpYTa).

2. Haynauy B3sThI 1Ba OJIOKUTENIBHBIX YUCIHA X U Y, KaX/10€ U3 KOTOPBIX HE
npeBbllIaeT AByX. HallTu BeposSTHOCTH TOTO, 4TO Mpou3BelneHue X- Yy Oyner He
OoJIbIIIe SMHUIIBI, @ YaCTHOE X/ Y HE 0OJIbIIe IBYX.

3. [ImockocTh pasrpadieHa mapauieIbHBIMU MPSIMBIMUA, OTCTOSIIIIUMU JIPYT
OT Jpyra Ha paccrossHuM 2a. Ha mimockocTh Haymauy OpollieHa MOHETa pajuyca
I <a. Haltu BepOATHOCTB TOT0, UTO MOHETA HE MEPECEUET HU OJTHOU U3 MPSIMBIX.

4. K npuuany mjist pasrpy3ku mexay 10 u 14 yacamu HE3aBUCHUMO JPYT OT
Apyra B CIy4yalHbIi MOMEHT BpPEMEHHM MOAXOIAT JBa TaHKepa. llepsbiid
pasrpyxaercs 3a 3 4daca, a BTopol 3a | dac. HailTu BEpOATHOCTH TOrO, UTO HHU
OJIHOMY M3 TAaHKEPOB HE MPUIETCS KAATh OCBOOOXKICHUS NTpUYalia JPYruM.

5*. Ha mnnockocT HadepyeHbl [BE KOHIICHTPUYECKHE OKPY>KHOCTH,
paauycbl KoTopbix 5 m 10 cMm coorBercTBeHHO. HailTu BEpOATHOCTH TOTO, YTO
TOYKa OpolleHHas Ha yJady B OOJBIION KpyT, MOMAJAeT B KOJbLIO, 0Opa30BaHHOE
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MOCTPOCHHBIMU OKpYykHOCTsIMU. ([Ipeamnonaraercsi, 4To BEPOATHOCTh MOMaJaHUs
TOYKM B IUIOCKYIO (QUIYypy MNpONOpLUMOHANbHA TUIONIAAU 3TOM (Uryphl U HE
3aBUCHUT OT €€ PACIOJI0KEHHSI OTHOCUTEIBHO OOJIBIIIOTO KPyra).

6*. Haynady B35ThI IBa MOJIOKUTENBHBIX YUCHA X U Y , KAXKI0€ U3 KOTOPBIX
HE TMpEBbIIACT €IuWHMIBL. HallTh BEpOATHOCTH TOro, 4TO CyMMa X+ Y He

IIPEBBIIIACT EAMHULIBL, @ Tpou3BeacHue Xy He MeHsbie 0,09.

7*. Ha otpeske L muab1 20 cM noMenieH MeHbINH oTpe3ok | miuubr 10 cm.
HaifTu BeposSTHOCT, TOTO, YTO TOYKA, HayJady IIOCTABJICHHAs Ha OOJBIION
OTPE30K, TOMajeT Takke M Ha MeHbmMi otpe3ok. (IIpeamomaraercs, 4To
BEPOSITHOCTH IONAJaHUs TOYKM Ha OTPE30K MPOMOPIHMOHANIbHA JIJTMHE OTpe3Ka U
HE 3aBUCHUT OT €r0 PACIOI0KECHUS).

8*. /Isa mapoxoja JOJDKHBI TTOJOUTH K OJHOMY M TOMY K€ mpudainy. Bpems
Moaxoja o00OMX MapoXOJOB PaBHOBO3MOXXHO B TeueHUE CYTOK. Haliaure
BEPOSATHOCTh TOTO, YTO OJIHOMY W3 MapPOXOJI0OB MPUIETCS KIAThb OCBOOOKICHUS
Ipuyania, €CJIM BpeMs CTOSIHKM IIEPBOro mapoxonaa 1 gac, a BToporo 2 yaca.

1.4. Teopembl cJI0:KeHHS U YMHOKEHHUSI BEPOATHOCTEH

CoOsbITHE, cocTOsIIIEE B HACTYIUICHUU XOTS1 Obl OHOTO U3 coObITUM 4 1 B
OyJieM Ha3bIBaTh cyMMoil coovtmuit A u B u 0003Hauats A+ B.

CoObITHE, cocTosilliee B HACTYIUIEHUM OOOUX coObITME A u B, Oyaem
Ha3bIBATh Hpou3zeedenuem (coemeuienuem) coovtmuit A u B u 0603Hauath 4B5.

Onepanuu CJHOXKEHUST U YMHOXKEHHUS COOBITUH 001a7aloT ClIeIYIOMUMHU
Cc80UCMBAMUL.

1. A+ B =B+ A—KOMMYTaTUBHOCTb CIIOKECHHSI.

2. A+ (B+C)=(A+ B) +C —accoiuaTuBHOCTb CIIOKCHUS.

3. AB = BA —KOMMyTaTHBHOCTh YMHOKEHHUSI.

4. A(BC) =(AB)C — acconuaTUBHOCTb YMHOXCHHSI.
5. AB+C)=AB+AC; A+BC=(A+B)(A+C)—- 3aKOHBI

TUCTPUOYTUBHOCTH.

Teopema  cjI0:KeHHSsI  BEPOSITHOCTEd  HECOBMECTHBIX  COOBITHIA.
Bepoamunocms  cymmbl  08YX  HeCOBMECMHbIX  COObIMULL  pPABHA  CYMMe
8epOsIMHOCMELL IMUX COObIMULL

P(A+B)=P(A)+P(B).

Jlemma 1. BeposATHOCTP CyMMBI HECKOJBKHUX IOTAPHO HECOBMECTHBIX
COOBITHH, paBHA CYMME BEPOSITHOCTEH ITUX COOBITHIA:

P(AL+A +...+A)=P(A)+P(A)+...+ P(A,).

Jlemma 2. CymMma BepOsSTHOCTEN COOBITHI A1,Ay,...An, 00pa3yrONIMX MOTHYIO
TpynIy, paBHa eIUHUIIE:

P(A)+P(A)+...+ P(A) =1.

Jlemma 3. CyMma BepOSITHOCTEM MPOTHBOIMOJOXKHBIX COOBITUM paBHA
EANHHUIIE:

P(A) + P(A) =1.
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3ameuanue. [Ipu pemenun 3aga4 Ha OTHICKAHHE BEPOSTHOCTH COOBITHS A
YacTO BBIFOJHO CHAYajla BBIYUCIHTH BEPOSATHOCTh COOBITHS A, a 3aTeM HaiTu
HCKOMYIO BEPOSITHOCTD 110 (hopMyJie

P(A)=1-P(A).

Teopema CJIOKEHU BEPOSATHOCTEH COBMECTHBIX COOBITHIA.
Beposamuocmu nosenenus xoms 66l 00H020 U3 08YX COBMECHMHbBIX COOLIMUL PAGHA
cymMme 8epOosimHOCmel 2mux coovimui 6e3 8eposmHOCU UX COBMECHHO20
NOAGNEHUA:

P(A+B)=P(A)+P(B)-P(AB).

Teopema MoxeT ObITH 0000IIIEHA HA JTI000€ KOHEYHOE YMCIIO COBMECTHBIX

coObIThil. Hanpumep, a1t TpEX COBMECTHBIX COOBITUM CIipaBeinBa Ghopmyia
P(A+B+C)=P(A)+P(B)+P(C)-P(AB)-P(AC)-P(BC)+P(ABC).

Yenoenoni eéeposamnocmovio P,(B) Ha3bIBaIOT BEPOATHOCTH COOBITHSA B,
BBIYHCIICHHYIO B MPEJIOJIOKEHUH, YTO COOBITUE A YK€ HaCTYIHUIIO.

CoObITHE B Ha3bIBAIOT He3a8UCUMbIM Om cobbimus A, eCiu TOSBJICHUE
coOBbITUSL A HE U3MEHSET BEPOSATHOCTH COOBITUS B, T.€. yCIIOBHAs BEPOATHOCTH B
paBHa ero 0e3yCI0BHON BEPOSATHOCTH:

P,(B)=P(B).

Ecmm coObiTie B He 3aBUCHT OT COOBITHS A, TO B COOBITHE A HE 3aBUCHUT OT
cOoOBITHS A. DTO 03HAYAET, UTO CBOMCTBO HE3aBUCUMOCTH COOBITHI B3aMMHO.

Teopema ymHOXkeHUE BepOATHOCTEN. Beposmuocmev noseneHus 08yx
COObLIMULL PABHA NPOU3BEOCHUIO BEPOSAMHOCMU O00HO20 U3 HUX HA YCIOBHYIO
8EPOAMHOCMb OPY2020, BLIYUCIIEHHYIO 8 NPEeONONIONCeHUU, YUMo nepeoe cobvimue
yoice HaCmynuao:

P(AB)=P(A4) P,(B) unu P(AB)=P(B) P3(A).
B uacTtHOCTH, 1719 HE3aBUCHUMBIX COOBITHI
P(AB)=P(A4)P(B),

T.€. 8EPOSMHOCHb COBMECHMHO20 NOSABAEHUS 08X HE3ABUCUMBIX COObIMULL
PABHA NPOU3BEOEHUIO 8EPOSIMHOCIEN IMUX COOLIMULI.

CaencrBue. BepossTHOCTE COBMECTHOTO TOSIBJICHUS HECKOJIBKUX COOBITHI
paBHa MPOU3BEICHUIO BEPOSITHOCTH OJHOTO W3 HUX HAa YCIOBHBIE BEPOSITHOCTH
BCEX OCTaJbHBIX, MPUYEM BEPOSATHOCTb KaXJAOTO TMOCIEIYIOIETO COOBITHUS
BBIYUCIISIIOT B TIPEATIOJIOKEHUH, YTO BCE MPEAbIAYIINE COOBITHUS YK€ HACTYIHIIH:

P(ALA; ... Ay) = P(A) Py (A) Ppp, (Ag)..-Pup, a, (An)

B JaCTHOCTH, BEPOAMHOCNIb  COBMECNIHO20  NOABNEHUA  HECKOJIbKUX
CO6blmuﬁ, He3a6UCUMbIX 6 COB0OKYyNHocmu, paeHda np01/l36€0€Hl/ﬂ0 66p0ﬂWlHOCm€lj

2MUX COObIMULL:
P(AlAzAn):P(Al)P(Az)P(An)

Heckonbko cOOBITHI HA3BIBAIOT NONAPHO HE3ABUCUMbBIMU, €CITU KaXbIe 1Ba
WX HUX HE3aBHUCHUMBI.

Heckonbko cOOBITUII Ha3bIBAIOT HE3A8UCUMbBIMU 8 COBOKYHHOCMU, €CIIU
HE3aBUCUMBI KaXKble JBa W3 HHUX W HE3aBUCUMBI KaXJ0e COOBITHE W BCE
BO3MOYKHbBIE IPOU3BEACHHUS OCTAJIbHBIX.
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Teopema. Beposmnocmv wnacmynienuss cobvimus A, cocmosuezo 8
nosenenuu xoms 6vl 00Ho20 u3 coowvimuu Ai,A,,.... A, Hezasucumvix 8
COBOKYNHOCMU, PABHA  PASHOCMU  MedcOy  eOuHuyell U  Npou3eeoeHuem

eeposmuocmel NPOMUBONON0N*CHbIX coobimuil A1, Az,..., An:
P(A) =1— P(A)P(A2)..P(An).

B YaCTHOCTH, €CJIHU Bce N COOBITHII HMEIOT OJUHAKOBYIO BCPOATHOCTD,
PaBHYIO p, TO BEPOATHOCTD ITOABJICHUA XOTA OBI OJHOI'O U3 OTHUX COOBITHIA:

P(A)=1-q",rme q=1-p.

Oo0pa3upbl penreHus 3a1a4

3apaua 1. B ypue 10 Genbix, 15 depHbix, 20 cMHUX U 25 KpacHBIX IIapOB.
Beinynu ogun map. HailTu BepOSTHOCTH TOTO, YTO BBIHYTHIM IIap: O€NbId WU
YEepHbIN; CUHUN WM KPACHBII; O€JIblid, YEPHBINA UIN CHHH.

Pemenue. Nmeem n=10+15+20+25=70, P(F)=10/70=1/7,
P(H4)=15/70=3/14, P(C)=20/70=2/7, P(K)=25/70=5/14.

[Ipumensis TeopeMy CII0KEHHUSI BEPOATHOCTEHN Il HECOBMECTHBIX COOBITUM,
MOJIYYUM

P(b+4)=P(h)+P(4)=1/7+13/14=5/14,
P(C+K)=P(C)+P(K)=2/7+5/14=9/14,
P(b+4+C)=1-P(K)=1-5/14=9/14.

3anaua 2. B nepBom smmke 2 Oenbix ¥ 10 4epHBIX MIapoB, BO BTOPOM
aiurke 8 0enbIX U 4 yepHbIX mapa. M3 kaxaoro siuka BeIHYIH 1o 1iapy. Kakosa
BEpPOSITHOCTH TOTO, YTO: a) 00a 1mapa Oesbie; 0) OMH U3 BHIHYTHIX IIAPOB OCIbIH, a
IPYTOU YEPHBIN.

Pemenne. a) B nanHoM ciydae peub UIET O COBMEIICHUU COOBITHN A U B,
rae coObiTHE A- MmosBIeHHE OEoro mapa M3 MepBOro  sIlHKa; B - MosBIIEHUE
Oeoro mapa u3 Broporo suuka. [Ipu stoM 4 1 B He3aBUCUMBIE COOBITHS.

P(4)=2/12=1/6; P(B)=8/12=2/3.

[IprMeHUB TeOpeEMY YMHOKEHHS BEPOSTHOCTEN, HAXOAUM:

P(AB)=P(A)P(B)=1/6-2/3=1/9.

0) Ilyctes C- uHTepecyroliee Hac coObITHE, a A — TMOSBIEHUE U3 MEPBOTO
supKa Oenoro mapa, B — MosBIEHHE U3 BTOPOro sAuuka Genoro mapa. Torma A—
NOSIBJICHUE U3 TIEPBOTO SIIUKA YSPHOTO MIapa, B — MOSIBICHHE W3 BTOPOTO SIIUKA
YEpHOIo Iapa.

OnpenenuM BEPOSATHOCTh TOTO, YTO IIAP, BBIHYTBIA W3 NEPBOTO SIIUKA,
OebIil, a U3 BTOPOTO SITUKA — YSPHBIH:

P(4B)=P(A)P(B)=1/6(1-2/3)=1/6-1/3=1/18.
OnpenenuM BEPOSATHOCTb TOTO, YTO IIap, BBIHYTBIA M3 IMEPBOTO SIIUKA,
YEepHbIH, a U3 BTOPOTO SALIUKA — OEJIbIi:
P(BA)=P(B)P(A)=2/3(1-1/6)=2/3-5/6=5/9.
[IprmeHnB TeOpeMy CII0KEHUS BEPOSITHOCTEN, MOJIYYUM
P(C)=P(4 B )+P(BA)=1/18+5/9=11/18.
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3agaua 3. Tpu cTpeska HE3aBUCUMO APYT OT JAPYyra CTPENSIOT MO LENH.
BeposiTHOCTB momnaganus B 1eib AJis epBoro crpenka pasHa 0,75, njs BToporo—
0,8, mis Ttperbero — 0,9. OnpenenuM BEPOSTHOCTh TOTO, YTO BCE TPU CTpEiKa
OJIHOBPEMEHHO MOIAIyT B 11€J1b; XOTs Obl OJIMH CTPEJIOK MOMAET B LIEIb.

Pemenne. 1) A — nepBbIii cTpesok momnaji, B — BTopoi cTpenok nonai, C —
TPETUI CTpEIIOK monait. Torma

P(A4)=0,75; P(B)=0,8,; P(C)=0,9.
Tak kak cOOBITHSI HE3aBUCUMBI, TO
P(ABC)=P(A4)P(B)P(C)=0,75-0,8-0,9=0,54.

2) P(A)=1-0,75=0,25 (BepoATHOCTH IIPOMaxa s IIEPBOTO CTPENKA),

P(B)=1-0,8=0,2 (BepossTHOCTH IpOMaxa It BTOPOTO CTPEJIKa),

P(C)=1-0,9=0,1 (BeposATHOCTH ITpOMaxa It TPETHETO CTPEJIKA).

Torma  P(AB C)=P(4A)P(B)P(C)=0,25-0,2-0,1=0,005 (BEpOSATHOCTE
OJIHOBPEMEHHOTO ITPOMaxa BCEX CTPEIIKOB).

Co6biTne D —X0Ts OBl OMH CTPENOK IIOMAJI, IPOTHBOIOIOKHO COOBITHIO 4
B C, 3HAUHUT,

P(D)=1-P(4 B C )=1-0,005=0,995.

3axaqu Uil penmeHus

1. BeposaTHOCTh momajgaHus B MUIICHb Jyisl mepBoro crpenka 0,8; a s
BTOpOro- 0,6. CTpeskyu HE3aBUCUMO JPYT OT APYra CAENAIH [0 OJHOMY BBICTPENY.
KakoBa BEpOSITHOCTh TOTO, YTO B MULIEHb ONAAET XOTsI Obl OJUH CTPETOK?

2. Moneta OpoiieHa Tpu pasza. HaliTu BepoSITHOCTB TOTO, 4TO Tep0 BBIMIAACT
POBHO JIBa pa3a.

3. B xomange u3 12 cmoprcMeHoB 5 mactepoB cropTa. [lo xepeObEBke U3
KOMaHJIbl BBIOMpAIOT TpU uenoBeka. KakoBa BEpOSTHOCTb TOTO, YTO BCE
BbIOpaHHbIE COPTCMEHBI SBJISIOTCSA MacTepaMu criopTa?

4. DK3aMeHAIMOHHBIA OWJIET COAEpPKUT 3 Borpoca. BeposTHOCTH TOTO, YTO
CTYJIEHT OTBETUT HA TIEPBBIA M BTOPOH BOIpockl Ouiera paBHa 0,9; Ha Tpetwii 0,8.
HaiiTh BepOSATHOCTH TOrO, YTO CTYHAEHT CAACT 3K3aMEH, €CIu M1 3TOro
HE0OXO0MMO OTBETUTH: a) Ha BCE BOMPOCHI, 0) XOTs ObI Ha JIBa BOTIPOCA.

5. B ypHe 4 6enbix u 6 u€pHbIX mapos. M3 ypHbl BeIHUMAOT 2 mapa. Haiitu
BEPOSITHOCTH TOT'O, YTO BBIHYTHIE LIAPHI OJTHOTO I[BETA.

6. OXOTHUK BBICTpeNnWI 3 pasa MO yIalsromieics menu. BeposaTHOCTH
nonajgaHusi B He€¢ B Hadayie CTpenabObl paBHa 0,8; a mociie KaxJIoro BbICTpesa
ymenbiiaetcst Ha 0,1. HaliTu BeposiTHOCTbh TOTO, UTO OH: a) MPOMAaxHETCS BCE TpU
paza; 0) monanét xoTs Obl 1 pa3; B) momaaér 2 pasa.

7. Tlo cTaTUCTUYECKUM JaHHBIM PEMOHTHON MacTepckou, B cpeaHeM Ha 20
OCTaHOBOK TOKApHOro crtaHka npuxoautcs: 10 - mus cmeHsl pe3ua; 3 — u3-3a
HEHCIIPAaBHOCTH TMPUBOJA; 2 — U3-32 HECBOEBPEMEHHOW I0JIayd 3aroTOBOK.
OcranbHble OCTAHOBKM MPOUCXOIAT MO APyruM npuunHaM. HailTu BeposSTHOCTH
OCTaHOBKH 10 JIPYTUM HpPUYUHAM.
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8. BeposiTHOCTH XOTS OBl OJHOTO MOMAJaHUS B LIETb IPU 3aJIE U3 JBYX
opyaui paBHa 0,92. HaiiTu BEpOSTHOCTH INOMANAHUS B LIEIb MEPBBIM OPYAHEM,
€CJIM BEPOSATHOCTD MOMAaJaHNs BTOPbIM Oopyanem paBHa 0,8.

9*. JIBa OXOTHHMKA CTPEJISIIOT B BOJIKA, MPUYEM KaXKIbI JIEJIAeT MO OJHOMY
BbICTpeny. JlJIs MepBOro OXOTHUKA BEPOATHOCTh momnajgaHus B nenb 0,7; ms
BTOporo - 0,8. KakoBa BepoOSTHOCTb MOMNaJaHusi B BOJIKA (XOTsA ObI IPH OJTHOM
BeicTpene)? Kak u3MEeHHWTCS pe3ysbTaT, €ClIM OXOTHUKMU CJHIeJaloT M0 JBa
BbICTpEna?

10*. bpomensl MoOHeTa U wurpajgbHas KocTb. HaWTH BepoOATHOCTDH
COBMEIICHUS COOBITHI: “TIOSIBUIICS TepO”’, * MOSBHIOCH 6 OYKOB”.

11*. B unTanbHOM 3ajie uMeeTcsi 6 y4eOHMKOB IO TEOPUHU BEPOSATHOCTEH, U3
KOTOpbIX 3 B mepemiére. bubmuorexkaps Haynaudy B3sul Ba yuyeOHuka. Haiitu
BEPOSITHOCTh TOT'O, YTO 002 yUeOHHKA OKAXYTCS B MEPEIUIETE.

12*. Crynent 3Haet 20 u3 25 BompocoB mporpammbl. HailTu BeposiTHOCTH
TOTO, YTO CTYJICHT 3HAET MPEJIOKEHHBIE EMY 3K3aMEHATOPOM 3 BOIIpoca.

13*. B suuke 10 kpacHbIX U 6 CUHMX IyTOBUL. BhIHMMaOTCs HayJady JBe
nyroBullbl. KakoBa BEpOSATHOCTb TOTO, UTO ITyTOBUIBI Oy TyT OJTHOIBETHBIMHU.

14*. ]JlBa cTpenka cienaiyd MO OJHOMY BBICTpely MO MulleHu. M3BecTHO,
YTO BEPOATHOCTH MONAJAaHUS B MULIEHB JUIsl OJHOTO U3 CTpenKoB paBHa 0,6; a s
apyroro — 0,7. HailTu BepoOSTHOCTH TOrO, YTO: @) TOJBKO OAWH M3 CTPEIKOB
nonaaér B MULIEHb, 0) 00a cTpeska MomaayT B MHILEHb, B) XOTSA Obl OJUH W3
CTPEJIKOB MONAAET B MUILEHb, I') HU OJMH W3 CTPEIKOB HE MOMNaAET B MUILIEHB,
1) XOTs ObI OJIUH U3 CTPEJIKOB HE MOMNAJET B MUIIICHb.

1.5. ®opmy.ia mosHoM BeposiTHOCTH. Popmy sl baiieca

Teopema. Beposmnocms cobbimus A, komopoe Moxicem HACMynums julilb
npu YCI08UU NOABNEHUSL 0OHO20 U3 HeCOBMEeCMHbIX cobbimuli (cunomes) B1,B,,... By,
00pazyrowux NOaHYI0 2pYynny, pasHa CyMMme HNpOU3BEOeHUUl 6epOsmMHOCmell
Kaxcoou u3 2unome3 HaA COOMBEMCMBYIOUWYI0 YCI0BHYI0 8EPOSIMHOCIb COObIMUS
A:

P(A) =P(B,)Pg (A) + P(B,)Pg, (A) +...+ P(B,)Pg, (A).

Oty GopMyIity Ha3BIBAIOT POPMYIOU NOJHOU BEPOIMHOCHIU.

[TycTh coOBITHE A MOXKET HACTYNHTH JIUIIb TIPU YCJIOBUU TIOSIBJICHUS OJTHOTO
M3 HECOBMECTHBIX COOBITHH (TUTIOTE3) By, By,...Bn, KOTOpPBIE 00pa3yOT MOJHYIO
rpynmy coObituii. Ecim coObiTHe A yKe MPOM30IIUI0, TO BEPOSITHOCTH THUIIOTE3
MOTYT OBITh TIEPEOIIEHEHBI 110 hopmynam baiieca

P(B)P, (A =
P,(B;)= ( P)(A)'( ), i=1n,

riae P(A) Beruuciisiercst mo Gpopmyiie OJTHON BEPOSITHOCTH.

17



OO0pa3ubl pemenns 3aga4

3amaya 1. Umerorcst yethipe ypHbl. B mepBoit ypHe 1 Oenbiit u 1 uepHbIit
map, BO BTOpO — 2 OenbIX U 3 YepHBIX I1apa, B TPeThell — 3 OeNbIX U S5 YepHBIX
IIIAPOB, M B 4eTBEpTOH — 4 Oenbix M 7 4yepHbIX mapoB. CoObiTue B — BBIOOD I-i
ypubl (1 = 1,2,3,4). HU3BecTHO, YTO BEpOATHOCTH BbIOOpA I-i ypHBI paBHa 1/10,T.¢.
P(B;1)=1/10; P(B,)=1/5; P(B3)=3/10;P(B4)=2/5. BeiOupaiot Hayraj OaHy U3 YpH U
BBIHUMAIOT U3 Hee map. HailTu BeposTHOCT TOT0, YTO 3TOT 1Iap OEIbIii.

Pemenne. Ilyctb A — B3ateiii map Oenwiii. M3 ycnoBus ciemyer, drto
Pg1(4)=1/2 (ycnoBHasi BEpOSTHOCTh M3BIICYCHUSI OEIIOTO IMIapa W3 MEPBOU YPHBI);
Pgy (A)=2/5; Pg3 (A)=3/8; Pg4 (4)=4/11. BeposTHOCTh M3BJIICUCHHs O€JIOro Imapa
HAXOAHUM 10 (GopMyJie TTOTHOU BEPOSITHOCTH:

P(A)=P(H:) Pei(4)+P(H2) Pg2 (4)+P(Hz) Pe3 (4) +P(Hs) Pea(A4)=

=1/10-1/2+1/5-2/5+3/10-3/8+2/5-4/11=1707/4400.

3amava 2. liMeroTcsl Tpy OJJMHAKOBBIX 1O BUY sAlUKa. B mepBoM smuke 20
OeJbIX mapoB, BO BTOpoM - 10 6enbix u 10 yepHBIX 11apoB, B TpeTheM — 20 4epHBIX
mapoB. W3 BbeIOpaHHOTO Hayjady sIMKa BBIHYJIM Oemnblii map. Beraucnuth
BEPOSITHOCTH TOTO, YTO IIap BBIHYT U3 TIEPBOTO SIIHUKA.

Pemenue. CoObiTusi A — B3AThI Hayjmady map Oenbiif. BwingBunem
runotessl: By — map u3 nepBoro suka, B, — map u3 Broporo simuka, By — map u3
tperbero simuka. Torna P(B;)=P(B,)=P(B3)=1/3, Tak Kak SIIMKH OJMHAKOBBI.

Pg1 (A)=1 (BeposATHOCTD HU3BJICYCHHS OEJIOT0 IIapa U3 MEPBOTO SIUKA),

Pg, (4)=10/20=1/2 (BeposSTHOCTH W3BICUYCHHs OEJIOr0 IMmIapa M3 BTOPOTO
suka), Pes (4)=0 (BeposITHOCTH M3BJICUCHHUS OCIIOro Mapa U3 TPEThETo SITUKA).

Hckomyro BeposATHOCTb Py (B1) — BEpOSITHOCTB TOTO, UTO OCJIBIN IIap B3ST U3
MepBOro suKa, Haxoaum 1o dopmyne baiieca:

PA(Bl) — P(BI)PBl(A) — 1'(1/3) — E
P(A)  1-1/3+1/2:1/3+0-1/3 3

3anaua 3. B nepBoii ypre 5 6enbix u 10 yepHBIX 11apoB, BO BTOpoi 3 Oebix
1 7 4epHbIX mapoB. M3 BTOpo# ypHBI B IEPBYIO NEPEIIOKUIN OAUH IIAP, & 3aTEM
M3 TEpBOM BBIHYJIM Hayjaady oAuH Iap. Onpenaenutb BEPOSITHOCTh TOrO, YTO
BBIHYTBIN 1I1ap O€JIbIN.

Pemenune. CoObiTue 4 — B3sThIN map Oenbiii. Bo3moxHbl runoressl: B; — u3
BTOPOMW YPHBI B IEPBYIO NEPENOKUIM Oeblil map, B, — u3 BTOpoil ypHBI B IEPBYIO
MIEPEI0KWIA YEPHBIN 11ap.

Torma P(By)=3/10; P(B,)=7/10; Pg; (A)=6/16 (BepOSATHOCTH TOTO, YTO W3
MEepPBOM ypHBI B3sUIM O€NbIN 1Iap, MPEJBAPUTENBHO MEPEIOKUB B HEE U3 BTOPOMU
ypHBI OelbIi 11ap). AHajgoruuHo, Pg, (4)=5/16.

[To ¢popmyre moTHOM BEpOSATHOCTH HaiieM

P(4)=P(B1)Pg;1 (4)+P(By)Ps; (4)=3/10-6/16+7/10-5/16=53/160.

3ajgaum AJ19 pemeHust

1. B mepBoit ypue conepxurcs 10 mapoB, u3 HUX 8 O€IbIX; BO BTOPOM ypHE
20 mapoB, u3 Hux 4 Oenbix. V3 Haynmauy B3siTOM ypHBI M3BJIeU€H map. Haittu
BEPOSITHOCTH TOTO, YTO ATOT LIApP OEJIBIN.
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2. U3 20 cryaeHTOB, MPUIIEANNAX HA 3K3aMEH, BOCEMb IOATOTOBIICHBI
OTJINYHO, WIECTh — XOPOIIO, YETBEPO — IMOCPEACTBEHHO M JBOE — IUIOX0. B
AK3aMEHalMOHHBIX Omiierax umeercss 40 BorpocoB. CTyAeHT, MOATOTOBJICHHbBIN
OTJIMYHO, 3HAET BCE BOIMPOCHI, XOpOIIO — 35, mocpeAcTBEHHO — 25 u miaoxo — 10
BOIIPOCOB. HEeKOTOpbIN CTyJIEHT OTBETHJI Ha Bce TpU Bompoca Ounera. Haiinure
BEPOSITHOCTH TOTO, YTO OH MOATOTOBJICH: a) XOPOIIIO; 0) II0XO.

3. 3agava-mrytka. OMH BJIACTENMH, KOTOPOMY HACKYUYMII €ro 3BE3/I0UET CO
CBOMMHM JIO)KHBIMU TMPEJICKA3aHUSMM, PeIIW Ka3HUTh ero. OpHako, Oymyuyu
T00pBIM TPaBUTENIEM, OH PEIIII JaTh 3BE3A0UETY MOCISAHUNA maHc. EMy BenmeHo
pacrpenenuTs no A1ByM ypHaM 4 mapa: 2 yepHbix U 2 Oenbix. [lamau BeiOeper
HayTaJ OJIHYy M3 YpH W U3 He€ BHITAMT oAWH map. Eciau map Oyaer yepHbIM, TO
3BE3/I0UETa Ka3HAT, B MPOTHUBHOM CIIydae €ro >Ku3Hb OyneT cmaceHa. Kakxum
o0pa3oM 3Be371049eT JOJIKEH PACIIONOKHUTH IIaphl B ypHAX, 4TOOBI 00€CIIeunuTh cede
MaKCUMAaJIbHYIO BEPOATHOCTH OBITH CITACEHHBIM?

4. B nepBoii ypHe 3 GenbIx U 5 4epHBIX IIApOB; BO BTOPOU ypHE 6 Oenbix u 4
YepHBIX mIapa. M3 nepBoil ypHBI BO BTOPYIO MEPENIOKUIN OAUH LIAp, a 3aTEM W3
BTOPOW YpHBI B3sJIM OJIMH IIIap, KOTOPBIM OKazayics OenbiM. HaliTu BepoATHOCTH
TOTO, YTO OBLI MEPENIOKEeH OBl map.

5. B nupamuie narb BUHTOBOK, TPU M3 KOTOPBIX CHAOXKEHBI OMTHYECKUM
MpULEIOM. BEposSTHOCTh TOTO, YTO CTPEJIOK MOPA3UT MUIIEHb MPHU BBICTPEIE U3
BUHTOBKM C ONTUYECKUM IpuLEeiaoM, paBHa 0,95; 1 BUHTOBKH 0€3 ONTHYECKOTO
IpULEeTa 3Ta BEPOATHOCTH paBHa (0,7. HallThm BEPOSITHOCTH TOTO, YTO MHUIIEHB
OyleT mopaxeHa, €CJIM CTPEJIOK MPOMU3BEAET BBICTPENI W3 HayjAady B3STOU
BUHTOBKH.

6. Tpu cTpenka menaroT M0 MUIIECHHU IO OJJHOMY BBICTPETY C BEPOSTHOCTSIMHU
nonaaanug cootseTcTtBeHHO 0,8; 0,7; 0,9. M3BeCTHO, UTO MUILIEHBb MOPAXKEHA OJIUH
pa3. KakoBa BEpOSTHOCTh TOTO, YTO 3TO MOMAJAHUE C/IEIAHO BTOPHIM CTPEIIKOM.

7*. JInga chmaum sK3aMeHa CTyAeHTaM HeoOXOoauMO ObUIO MOAroTOBUTH 30
BorpocoB. U3 25 cryaenToB 10 moarotoBuim Bce BOMPOCHI, 8-25 Bompocos, 5-20
BOMPOCOB U 2-15 BompocoB. BbI3BaHHBIN CTYJIEHT OTBETWJI Ha IMOCTaBJICHHBINU
Borpoc. HaliTh BEpOSITHOCTh TOTO, UTO 3TOT CTYAEHT: a)IIOJTOTOBUII BCE BOMPOCHI;
0)IOArOTOBMII TOJILKO MOJIOBUHY BOIIPOCOB.

8*. B rpynne cnoprcmeHoB 20 JbDKHUKOB, 6 BETOCUTIEANCTOB U 4 OeryHa.
BeposATHOCTh BBIMOTHUTH KBATH(PUKAIMOHHYIO HOPMY TakoBa: ISl JblKHUKA-0,9;
s Benmocunienucta - 0,8 u s 6eryna - 0,75. HailTu BeposSITHOCTH TOTO, YTO
CIIOPTCMEH, BHIOPAHHBIN Hay/1auy, BBITOJHUT HOPMY.

9*. B kaxzol u3 Tpex ypH coaepkurcs 6 dyepHbIx U 4 Oenbix mapa. M3
MepBOM YpHBI Hayaady M3BJICUCH IIAP U MEPEIOKEH BO BTOPYIO YPHY, MOCJIE YETrO
M3 BTOPOM YpHBI HayJlauyy M3BJICUCH OJWH IIap U TEPEJIOKEH B TPETHIO YpHY.
Haittn BepoOSTHOCTH TOro, 4TrO 1Iap, HAy/lady HW3BICUYCHHBIA U3 TPEThEH, YPHBI
OKa)XETCs OCIbIM.

10*. BeposATHOCTh TOTrO, YTO KIHMCHT OaHKa HE BEPHET 3aeM B IIEPHO]
PKOHOMHUYECKOTO pocTta, paBHa 0,04; a B mepuoa s3xkoHOMHUuYeckoro kpusuca — 0,13.
[Tpenmnonoxum, 4To0 BEPOSITHOCTH TOTO, YTO HAYHETCS MEPUOJ SKOHOMHUYECKOTO
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pocta, paBHa 0,65. Uemy paBHa BEpOSTHOCTh TOTO, YTO CIyYalHBIN KIMEHT OaHKa
HE BEPHET MOJYyYEHHBIN KpeauT?

11*. Ha xuMuYeckOM 3aBOJiI¢ yCTAaHOBJIEHa CHUCTEMa aBapUUHOMN
curHanuzanuu. Korna Bo3HHMKaeT aBapuiiHas CUTyalus, 3BYKOBOM CHTHal
cpabatbiBaeT ¢ BepossTHOCTHIO 0,95. 3ByKOBOM CUTHAT MOXKET cpaboTaTh CIy4yanHO
u 0e3 apapuiiHON cutTyauuu c BeposATHOCThIO 0,02. PeasbHas BEpOATHOCTH
aBapuiiHoi cutyauuu pasHa 0,004. Ilpennonoxum, 4YTO 3BYKOBOM CHUTHAI
cpabotan. Yemy paBHa BEpOSTHOCTH PEaTbHOU aBapUWHON CUTYyaIHH?

1.6. IToBTopenue ucnpiTanuu. Popmy.ia bepuyim.
JlokaibHas U MHTErpaJibHas TeopeMbl Jlamaca. @opmyaa Ilyaccona

Ecnmu mpou3BOASTCS WCHBITAaHUS, TMPH KOTOPBIX BEPOSATHOCTH TOSIBICHHSI
COOBITHST A B KaXXJOM HCITBITAHUHM HE 3aBHCHT OT UCXOJIOB JIPYTHUX HUCIBITAHUH, TO
TaKWe WCTBITAHUS HA3BIBAIOT HE3aBUCUMBIMU OmMHOcumenvHo coovimus A. Jlanee
OyneM paccMaTpuBaTh TaKHe HE3aBHUCUMBIE HCIBITAHUS, B KOTOPBIX COOBbITHE A
HMMEET OJIHY U TY K€ BEPOSITHOCTb.

®opmyaa bepuymwau. Bepoamnocmv moco, umo 6 N He3A6UCUMbIX
UCNBIMAHUSX, 8 KANCOOM U3 KOMOPBIX 8EPOSIMHOCHb NOAGIeHUSL COOLIMUSL PABHA P
(0<p<l), cobvimue wnacmynum posno K paz (bespaziuuno, 6 Kaxoi
nocie008amenbHOCmu), pasHa

P,(K)=C,p“q™, rme qg=1-p.

BeposITHOCTB TOTO, UTO B 77 UCIIBITAHUSAX COOBITHE HACTYIUT: MeHee K pas;

oonee K pa3; He meHee K pa3; He 6osee K pa3; HaXOAST COOTBETCTBEHHO 10
dhopmynam:

P.(m<k)=P,0)+P,@ +...+ P,(k-1);
P(Mm>k)=P,(k+1)+P,(k+2)+...+ P,(n);
P(m>k)=P,(k)+P,(k+1)+...+ P,(n);
P,(m<k)=P,(0)+P,@) +...+ P, (k).

JlokaabHas Teopema Jlamnaca. Bepoamunocmv moeco, umo 6 n
He3A8UCUMBIX UCTBIMAHUAX, 6 KANCOOM U3 KOMOPbLIX BEPOSIMHOCMb NOABNEHUS
cobvimust pasna p (0<p<lI), cobvimue nacmynum posno K paz (bespasiuuno, 6
KaKou nociedo8amenbHoCmu), NpUOIUNCEHHO pasHa (mem mounee, yem Oo.vuie n)

1
P, (k) ~ o(X).
v NPQ
3nech
1 —x2/2 k - np

€ y X =

p(x) = N ﬁ

3HaueHust GYHKIUH @(x) I TOJOKUTEIBHBIX 3HAYCHUN X MPUBOJUTCS B
OTIPE/ICICHHOM TaOJuIIe; IS OTPUIATEIbHBIX 3HAUYCHHM X TOJIB3YIOTCSI ITOM K€
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Tabmuren, T.K. QyHKuus ¢(x) detHas, u, cienoBatenbHo, ¢(-x)= ¢(x). [Ipu x>5
MOJKHO cuuTaTh, 4T0 @(x)=0.

HNurterpaabnas Teopema Jlamuaca. Beposamunocms mozo, umo 6 N
He3A8UCUMBIX UCHBIMAHUSX, 8 KANCOOM U3 KOMOPBIX BEPOSIMHOCHb NOSAGICHUS]
coovimus pasna p (0<p<l), cobvimue nacmynum om Ky 0o Ky pas, npubnuscenno
pasHa

P (k <k <k;) = D)~ D(x,).
3nech

q)( _ 1 T —22 /2 d
x) = —\/ﬂ Ie Z — ¢pyukius Jlamaca,
0

ky —np _ky,—np

, = :
Jopg 7 npg

Tabnuna 3nauenuii GpyHkiuu Jlammaca s MOJ0KUTEIIBHBIX 3HaYCHHH X (0<

x <5) npuBeneHa B tabmuie Gpyukuuu Jlamaaca; quis 3HaYCHHE x > 5 monararor

®(x)=0,5. uss oTpHIaTeIbHBIX 3HAYCHHUH X HCIOJB3YIOT 3Ty JK€ TaOJHILy,

yuuThIBas, uto (yHkius Jlamnaca HedetHas, T.e. P(—X) =—-D(X).

®opmyaa Ilyaccona. Beposmumocms moeco, umo 6 N He3A8UCUMDBIX
UCNBIMAHUSAX, 8 KAHXCOOM U3 KOMOPBIX 8EPOSMHOCMb D NOAGNEHUSl COObIMUsSL MaAad
(p=<0,1), cobvimue nacmynum posno k paz (6e3paziuuno, 6 KaKoll
noCie008amenbHOCmuU), NPUOTIUNHCEHHO PABHA

Po(k) =~ A* ek
20e A=np.

3ameuanue. Briuncnenue BeposiTHOcTel 1o ¢dopmyne bepnymm npu
OOJIBIIIOM YHCJIE€ MCHOBITAHUH OYEHb TpPOMO3AKO. [lod3TOMy B Takux ciydasx
MOJB3YIOTCSl NpuOIMAKeHHbIMU (Gopmynamu Jlammaca u Ilyaccona. Ilpu stom
cienyer ydectb, 4To Gopmynsl Jlaruiaca maroT Jydinee MNpUOTMKEHHE, YeM
dbopmyna Ilyaccona, ecmu Npg=>10, a popmymna Ilyaccona — nydiiee npubimkeHue,
yem dopmyia Jlamnmaca, eciim hpg<l10.

OuneHka OTKJIOHEHUSI OTHOCHTEJbHOM 4YacTOThbl OT MOCTOSHHOM
BEPOATHOCTH. Beposmunocmv moz2o, 4mo 6 n He3a8UCUMbIX UCNbIMAHUAX, 8
KAdiCOOM U3 KOMOPLIX 6eposimHOCmb noseieHusi coovimusi pasua p (0<p<l),
abconomuas enudyUHa OMKIOHEHUs OMHOCUMENbHOU 4Y4acmombsl NOsGIEeHUs
CcOObIMUSL OM 8EPOSAMHOCIU NOABIEHUSL COObIMUS HE NPEGbICUN NOJIOHCUMETLHO20
yucna & NpubIudceHHo  paena  yogoenmou  Qymuxyuu  Jlannaca  npu

x=¢&nlpq:

P m—p<g = 20| ¢ n

n Pq
Yucno Ky HacTyrieHn COOBITHS B 7 HE3aBUCHUMBIX HCIIBITAHHUSX, B KXKIOM
U3 KOTOPBIX BEPOSTHOCTh TOSBICHHS COOBITHS paBHA p, Ha3BIBAIOT
Hauseposmueuuum, €CI BEPOATHOCTh TOTO, YTO COOBITHE HACTYMUT B JTHX
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UCIIBITAaHUAX Ko pa3, mnpesbimaer (WM, 1O KpaiHEeW Mepe, HE MCHbIIR)
BEPOSITHOCTH OCTAJIbHBIX BO3MOYKHBIX UCXOJI0B UCIIBITAHUM.
Hausepostheiitiee unciio Ky onpeaensor u3 JBOHHOIO HEPaBEHCTBA

np —q <ko <np+ p.

OO0pa3usbl pemenus 3agay

3agaua 1. BeposaTHOCTB TOr0, 4TO Pacxo MIEKTPOIHEPTUH B ITPOIOJIKEHUN
OIHUX CYTOK HE€ MPEBBIIACT YCTAaHOBJIECHHOM HOpPMBI, paBHa p=0,75. Haintun
BEPOSITHOCTh TOT'0, YTO B OJIMKaIIMe 6 CyTOK Pacxo[ 3JEKTPOIHEPIUH B TEUEHUN
4 CyTOK HE IPEBBICUT HOPMBI.

Pemenne. BeposATHOCTP HOPMAIBHOTO pacxofa 3JIEKTPOIHEPTUU B
MPOJIOJKEHUH KaXIbIX U3 6 CyTOK MOCTOsiHHA U paBHa p=(,75. CienoBaTenbHO,
BEPOSITHOCTh IEpEpacxoja 3JIEKTPOIHEPIUU B KaXK/Ible CYTKH TAKX€ MOCTOSHHA U
paBHa ( =1 - p=7-0,75 = 0,25. Vckomas BeposiTHOCTH MO (popmyne bepnymnu
paBHa

6-5
Ps(4)=Cipra® = 5(0,75)4 -(0,25)2 = 0,30.-

3apaya 2. B cpeanem 20% nakeToB akUMi Ha ayKIMOHAX MPOAAIOTCS IO
IIEPBOHAYAIIBHO 3asBJICHHOW LieHe. HallTu BEpOATHOCTH TOro, 4To U3 9 IMaKeTOB
aKlMi B pe3yJibTaTe TOPrOB MO MEPBOHAYAIBHO 3asBJIICHHOM IieHe: 1) He OyayT
MpoJaHbl 5 MakeToB; 2) OyJIeT MpoJIaHo: a) MeHee 2 makeToB; 0) He OoJiee 2; B)
XOT4 OBl JIBa MMAKETAa; ') HAUBEPOSITHEIIIEE YUCIIO MTAKETOB.

Pemenne. 1) BepossTHOCTH TOro, 4TO MakeT akuuil He OyJeT MpoAaH IO
MepBOHAYAJILHO 3asBJICHHOM 1IeHe, paBHa P=1-0,2=0,8. 1o popmyne bepnymiu

Haiiném P, (5) =Cg -0,8° - 0,2* =0,066.

2) o ycnoButo p =0,2; Torna

a)P,(m<2)=P,(0)+P,(1)=CJ-0,2°-0,8° + C; -0,2* - 0,8° = 0,436;

6) P,(M<2)=P,(0) + Py() + P,(2)=Cy -0,2°-0,8° + C5-0,2" -0,8° +

+CZ-0,2°-08" =0,738;

B) PRL(Mm>2)=PR,(2) +P,(3) +...+ P,(9). YkazanHyto BEpOSTHOCTh MOXKHO
HaWTW TpoIe, €CIu TEepedTH K MPOTHUBOIOJIOKHOMY COOBITHIO, T.€.
P,(Im>2)=1-PR,(m<2)=1-(R,(0) + R, (1)) =1-0,436 =0,564;

I) HauWBEPOSTHEHIEE YHCIO TMPOJAHHBIX aKIUi 1O TMepBOHAYAIBLHO
3asBJICHHON mLieHe ompexpensercs u3 ycmoBusa 9-0,2-0,8<k,<9.0,2+0,2 wm
1<k, <2, 10 ectp HamBeposTHeWmmx umcen asa: K, =1 u Kkj=2. IlosTomy

BepoaTHocTs P, =P,(1)+P,(2)=C;-0,2"-0,8° + C{ -0,2°-0,8" =0,604.

Haueep

3amaya 3. BeposTHOCTH TMOSBJICHUSI COOBITUSI A B KaxaoM u3z 625
ucnbeiTanuii paBHa 0,64. HallTu BeposATHOCTH TOro, 4TO cOOBITHE A B 3THX
WCTBITAaHUSX TOSIBUTCSI POBHO 415 pas.

Pemenne. Tak Kak 4YHCIO WCHOBITAHUM N BEIWKO, TO IPUMEHUM
npubmkénnyto  popmyny Jlammaca. Ilo ycnosuto p=0,64; q=1-0,64=0,36;
n=625, k=415, Torga
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- 415-625-0,64 _ 125,
\/625-0,64-0,36
[To tabymie Haxoaum, 4to @(1,25)=0,1826. CrienoBarensHo,
P._(415)~ 1 .0,1826~ 0,015.
./625-0,64-0,36

3anaua 4. Cpenu cemsan pxu 0,04% copusaxoB. KakoBa BEpOSATHOCTh TOTO,
yTo npu ciydaitnom otoope 5000 ceMsiH 0OOHAPYKUTh 5 CEMSH COPHAKOB?

Pemenne. T.x. BepoATHOCTH coObiTHS p=0,0004 wmana, TO NPUMEHUM
dbopmyiy Ilyaccona. ITo ycmosuto N=5000, k=5, p=0,0004; A=5000- 0,0004=2,

UCIIOJB3YS TaOIUILy, HAIILIH, YTO

P, (5)~ 2 4 ~0,036089 .
5!

5000

3amava 5. BeposTHOCTh IONIaAaHUs B L€ IIPU OTAEIBHOM BBICTPEJIE paBHA
0,6. HaiiTu BeposITHOCTH TOTO, YTO YMcio momnaganuii mpu 600 BeicTpenax OyaeT
3aKJI04eHO B npenenax ot 330 mo 375.
Pemenue. [ Ipumenum unTerpanpHyro teopeMy Jlarmaca:
Pn(k1_<k_<k2) ~ @(Xz) -@(Xl).
ITo yciosuto N=600, p=0,6; k;=330, k,=375. Haiiném x; u x»:
330-600-0,6 _ 375-600-0,6
= =—£,9, X, = =
\/600-0,6-0,4 \/600-0,6-0,4
[To Ttabmune waxomum @D(1,25)=0,3944, @(-2,5)=-D(2,5)=-0,4938.
[ToncTaBuB 3TH 3Ha4YE€HUS B POPMYITY, MOTYYUM UCKOMYIO BEPOSITHOCTh
Peoo(300<m<375)~0,3944-(-0,4938)=0,8882.
3amaya 6. B cTpaxoBoii kommanuu 10 TeIc. KiMeHTOB. CTpaxoBOM B3HOC
Kaxaoro kiveHta coctasiisier 500 pyO. Ilpu HacTyruieHUM CTpaxoBOTO cliydas,
BEPOSATHOCTH KOTOPOTO IO OI[EHKaM IKCIEPTOB MOKHO cunuTaTh paBHoi P = 0,005;

X

CTpaxoBasi KOMIaHUsl 00s13aHa BBIIJIATUTH KJIMEHTY CTPaXOBYIO CyMMY pa3MepoM
50 teic. py0. Ha kakyro mpuOBLIL MOXET pacCUMTHIBATH CTPAXOBasi KOMIAHUS C
HazexHocThIo 0,957

Pemenue. Pa3smep mnpuObUTM KOMIIAHUM COCTABJISIET Pa3HOCTh MEXITY
CYMMapHbIM B3HOCOM BCEX KIMEHTOB M CYMMapHOM CTPaxOBOM CyMMOW,
BBIIUIAYEHHOM N, KJIIMEHTaM MPU HACTYIUICHUU CTPAXOBOTrO CIy4asi, TO €CTh

17 =500-10-50n, =50(100 — n,) THIC.pYO.

oyner BbIIIJIA4YCHA CTpaxoBas CyMMa,
0-np np \/10000.0,005 n, —np

X, = =— |[—=— =7,09: x, =2 , OTKyJa

" Jnpg \/q 0,995 " opg 0

Ny = NP + X,,/Npg =10000- 0,005 + X,+/49,75 = 50 + X,+/49,75.
D(X,) =19+ D(¥) =19+ D(~7,09) ~ 19 + (-1) = 0,9. [To Tabuile HAXOMUM X,

mist kotoporo d(X,) =0,9. Teneps n, = 50 +1,645,/49,75 = 61,6 u
17 =50(100 — 61,6) =1920, T0 ecTh ¢ Hage)KHOCTBIO 0,95 OkMIaeMast MPUOBLITH
coctaBuT 1,92 miH. pyo.
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3apaum QU1 pereHust

1. Monera Opoiena 3 pasa. HaliTu BeposiTHOCTh TOTO, YTO TepO BBINAJET
POBHO 2 pa3a.

2. HabGnioieHussMH yCTaHOBJIEHO, YTO B HEKOTOPOM MECTHOCTU B CEHTSIOpE B
cpenHeMm ObiBaeT 12 nokanuBbIX AHe. HailTu BepoATHOCTH TOTO, 4YTO U3
CIIy4ailHO B3SIThIX B 3TOM Mecsie 4 JHeH OKaXyTcs AOXKUIMBBIMU: a) 3 AHs, 0)
MeHee 3 JHel, B) He MeHee 3 JTHEH.

3. BeposTHOCTH TONyYeHHs] yHAadyHOTO pe3yjibTaTa IPU MPOU3BOICTBE
CIIO)KHOTO XHMMHYECKOro ombiTa paBHa 2/3. HaiiTu HauBeposITHEWIIEe YHCIIO
YIa4HBIX OMBITOB, €CIIM O0Iee MX KOJTUYECTBO PABHO 7.

4. BepoATHOCTH pOXAEHUS Maibuvka npumeM paBHoi 0,5. Haiitu
BEPOSTHOCTh TOro, 4ro cpean 200 HOBOpOxkAEHHBIX naered Oynmer: a) 90
MaJIbuukoB, 0) 110 manbunkos, B) oT 90 10 110 ManbYMKOB.

5. U3 cknama B marasud otmpasieHo 1000 OyThIIOK MUHEPAJIbHOU BOJIBI.
Jlist kaxnod OYTBUIKM BEPOATHOCTH TOTO, YTO OHAa pa3o0bETCS B MyTH, paBHA
0,003. HaiiTiu BEpOSITHOCTH TOT'O, YTO Mara3uH MOJYYUT Pa3OUTHIX OYTHUJIOK: a)
nBe, 0) MeHee NIByX, B) OoJiee IByX, T') XOTs Obl ojHy. HaiiTu Haubosiee BeposiTHOE
YHUCIJIO Pa30UTHIX OYTHUIOK U COOTBETCTBYIOIIYIO €My BEPOSTHOCTD.

6. HaiiTu BeposSITHOCTH TOrO, YTO 4acToTa BbINajeHusi repba npu 10000
moA0packIBaHUAX MOHETHI OTKJIOHUTCS OT 0,5 Menee, uem Ha £€=0,01.

7. B cpeaneM neBimu coctaBistoT 1%. KakoBa BEpoATHOCTh TOTO, UTO Cpeau
200 cTyneHTOB HAUAETCS: a) pOBHO 4 JIeBIIH, 0) HE MEHee YeM 4 JICBIIIH.

8*. B maptum TOBapoB TOBApOBEJ] OTOMpPAET OpaKOBaHHBIC W3ICIHS.
BeposiTHOCTH TOTO, YTO HayAauy B3SITOE M3JIENUE OKAXKETCS OpakOBaHHBIM, paBHA
0,1. HailiTu BepOATHOCTH TOr0, YTO M3 3 B3SATHIX HA MPOBEPKY H3JACIHUA OJIHO
OpakoBaHHOE.

9*. B cembe 5 nereii. Haiftu BEpOSTHOCTH TOTO, YTO CpeAW HUX: a) 2
Majp4uKa, 0) He Oojiee 2 MaJbUUKOB; B) Oojiee JBYX MaJbuUKOB. BeposTHOCTH
POXKIEHUS MaJIbuMKa NIpUHATH paBHOU 0,51.

10*. KakoBa BeposSITHOCTB TOTO, 4TO B cTonouke u3 100 Hayram oToOpaHHBIX
MOHET YHCJIO MOHET, PaclooKEeHHBIX “repOoM” BBepx Oynet: a) 45, 6) 55, B) oT
45 no 557

11*. 3aBoxm otmpaBwi Ha 06a3zy 5000 n0OpOKaueCTBEHHBIX W3ACIHIMA.
BeposartHocTs moBpexaeHns Kaxaoro usgenus B nytu pasHa 0,0002. Haitm
BEPOSITHOCTH TOTO, 4TO cpeau S000 mu3nenuit B myTu OyJET MOBPEXKICHO: a) POBHO
3 m3nenus, 0) poBHO 1 u3nenue, B) He Oosiee 3 U3ACHHi, I) OoJiee 3 U3ICIIHA.

12*. BeposSITHOCTb TOSIBICHUS COOBITHS B KaXJIOM U3 625 He3aBHCHUMBIX
ucnbiTanusx papHa 0,8. HaliTu BeposSTHOCTH TOTO, YTO OTHOCHTENIbHAS 4acTOTa
MOSIBJICHUSI COOBITHS OTKJIIOHUTCSI OT €r0 BEPOSITHOCTU MO aOCOJIOTHOW BEIIMYMHE
He 0osee ueM Ha 0,04.
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2 CayuaiiHble BeJTHYHHBI

2.1. [lonsiTHe cay4aiHOM BeJIMYMHBI. 3AKOH
pacupeaeieHus1 TUCKPETHOM CJyYaliHOH BeJIUYUHBI.
MaremaTr4yecKue onepauumn Haj CJay4YanHbIMU
BeJMYNHAMH

Cnyuaitnoii Ha3bIBAIOT BEIMYMHY, KOTOpass B pE3yJIbTaTe€ HCIbITAaHUS
IIPUMET OJTHO M TOJBKO BO3MOYKHOE 3HaYEHUE, HANIEPET HE U3BECTHOE U 3aBHUCSIIIEE
OT CIIy4allHbIX IPUYMH, KOTOPBIE 3apAHEE HE MOT'YT OBITh YUTEHBI.

Jluckpemnoii Ha3bIBAIOT CIYyYallHYI0 BEJIIMYMHY, KOTOpas NPUHUMAET
OTIIEIbHBIE, H30JMPOBAHHBIE BO3MOJKHBIE 3HAYEHUS C  ONpPEIEIEHHBIMU
BEPOATHOCTAMU. UMCIIO BO3MOKHBIX 3HAYEHUN TUCKPETHOM CIIy4allHOM BEIUYUHBI
(JICB) MOeT ObITh KOHEUHBIM MM OECKOHEUHBIM.

Henpepoiénoii  Ha3bIBAIOT  CIYYallHYI0 BEIMYMHY, KOTOpas MOXKET
OPUHUMATh BCE 3HAYEHHUS U3 HEKOTOPOrO0 KOHEYHOI0 WM OECKOHEYHOIo
IIPOMEKYTKA.

3akonom pacnpedenenus JICB  Ha3pIBalOT COOTBETCTBHE  MEXKIY
BO3MOYKHBIMH 3HAYEHUSIMU U UX BEPOATHOCTSIMH.

3akoH pacrnpezaenenus JICB X o0b4HO 3aaérces psdom pacnpedeneHus:

Xij X1 Xo X3 Cas Xn

Di P1 P2 Ps or | Pn
n
IIpu sTOM Z p; =1.

i=1

Jnst  HarmsaHocTH  3akoH  pacnpeneneHus JCB  M0oXHO u300pa3uTh
rpaduyecKku, i1 4ero B MPSIMOYTOJBLHON CHUCTEME KOOPAMHAT CTPOSIT TOUKH (X
,Pi), @ 3aT€M COEIUHSIOT UX OTpe3KaMu NpsMbIX. [lomydueHnyto purypy Ha3bIBaroT
MHO20Y2071TbHUKOM pacnpeoeienus.

Bbunomuanvnbim Ha3bIBAIOT pACHpEACIICHUE BEPOATHOCTEH, OMpEeNesieMoe
dbopmyinoi beprysm.

3akoHn pacnpenesenusi Ilyaccona BeposiTHOCTEH MaccoBbIX (N BEJIUKO) U
peakux (P Mano) COOBITHIA:

P.(k)=Ae " /K, A=np.
[Tycthb B epBbIX K-1 ucnbiTaHusX coObITHE A HE HACTYIIWIIO, @ B K-M UCIIBITAHUU

MOSIBUJIOCHh. BEpOsSITHOCTH ATOTO «CJIOKHOTO COOBITHS», IO TEOpPEeME YMHOKEHUS
BEPOSATHOCTEW HE3aBUCHUMBIX COOBITHUI,
P(X =x)=q“"p.
DTO pacnpeaeeHNE HA3bIBAIOT FeOMEeTPUYECKHUM.
JIBe cilyyaliHble BEJIWYMHBI HAa3bIBAIOTCS HE3A6UCUMBIMU, €CIIA 3aKOH
pacnpenesneHusi OHOM U3 HUX HE MEHAETCA OT TOr0, KAKME BO3MOYKHBIE 3HAUECHUS

MpUHSAJIa Jpyras BeJIMYMHA. B NOpOTHBHOM Cilyyae CilydaillHble BEJIMYHMHBI
Ha3bIBAOTCS 3A6UCUMBIMUL.
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Ompenenum mMamemamuuecKue onepayuu HaJl TUCKPETHBIMU CITy4ailHBIMU
BEJIMYMHAMU.
[TycTh nansl ABE cayvaiiHble BETHYUHBI

X: Xi X1 Xo X3 C Xn
Di P1 P2 P3 e Pn
Y: Yi Y1 Y2 VE o+ | ¥n
PDi P1 P2 Ps3 e Pn

Ilpousseoenuem KX cuyuaiinoni senuuunvt X na nocmosunyio eeauquny K
Ha3bIBAETCs CllydyaifHasi BeJIMYMHA, KOTOpas NPUHUMAET 3Ha4eHUs KX, ¢ TeMH e

BepostHocTAMu P; (1 =1,Nn), M-ii cmenenvio cryuainoi éeruyunst X, 10 ecth X,

Ha3bIBAETCS CIIydaiiHas BEJIMYMHA, KOTOPas NPMHHMMAET 3HAYEHHS X' C TEMHU XKe
BepositHOcTsIME P; (1=1,n).

Cymmon (paznocmoio Wi npouseedenuem) CiydailHod BequunHbl X U Y
Ha3bIBACTCS Cy4yalHas BEJIMYMHA, KOTOpas MPUHUMAET BCE BO3MOXKHBIE 3HAYCHUS

Buna X +Y; (X% —y; wm X -Yy;), tae i=1Ln; j=1m, ¢ BeposTHOCTAMHU P;
TOTO, YTO CiydaliHas BeIMYMHA X TPUMET 3HA4YeHHE X;, a Y — 3HAYECHHE V!

p;; = PI(X =x)(Y =y;)].

Ecnu cnyvaiinbie BenuuuHbl X UM Y HE3aBUCUMBI, TO €CTh HE3aBUCHUMBI
mo0bre codbiTrst X =X, Y =Y;, TO 0 TeOPEME YMHOKEHHsSI BEPOSTHOCTEH JULS

HE3aBUCHUMBIX COOBITHI

P =P(X=%)P(Y =y;)=p;p;-

O0pa3ubl penreHus 3a1a4

3apava 1. 13 maptum, conepxkameit 100 nznennii, cpeam KOTOPbIX UMEETCS
10 nedexTHbIX, BEIOpAHbI CIydYailHBIM O0pa3oM ISATh W3AEIUN I8 MPOBEPKH UX
kadecTBa. [locTpouTh psAn pacnpencneHuil CiaydyalHOW BEIUMYMHBI X — 4HCIIa
ne(eKTHBIX 3NN, COAePHKAIINXCS B BEIOOPKE.

Pemenue. B BbiOOpKe 4uCIO ACPEKTHBIX H3AEIUNA MOXKET OBITH JIOOBIM
L[EJIbIM YMCIIOM B npenenax 0 10 5 BKIOUYUTENBHO, TIOATOMY BO3MOYKHBIE 3HAUEHUS
Xj BeTu4uHbl X paBHBL: X1=0, X,=1; x3=2; x4=3; X5=4, Xg=5.

BeposatHocTh P(X =k) Toro, uto B BHIGOpPKE OKakeTcs POBHO K
CroCoo"

=

100
B pesynbrare pacuéroB no ganHou popmysie ¢ Tounoctbio 10 0,001
nonyuum p1=P(X=0)=0,583, p,=P(X=1)=0,340, ps=P(X=2)=0,070,
p4=P(X=3)=0,007, ps=P(X=4)=0, ps=P(X=5)=0.

(k=0,1,2,3,4,5) nedeKTHBIX U3/ICIINIA, paBHA P(X = k) =
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6
Hcnonp3ys 11t IpOBEPKUA PaBEHCTBO Z p; =1, yOexxagaemcs, 4TO pacuéTbl
i=1
1 OKPYIJICHHSI IPOM3BEIECHBI IIPABUIIBHO.
Pe3ynpTaThl 3aHECEM B TaOJIHILY:

Xi 0 1 2 3
Pi 0,583 | 0,340 | 0,070 | 0,007 0 0

3amaua 2. [locTpouTs psl pactpeneiaeHus cilly4ailHON BENUYUHBI X - 4YHCIIa
NOMalaHuii MsIYOM B KOP3UHY MPU OAHOM OpOCKE, €CJIM BEPOATHOCTH MOMa aHMUs
MSYOM B KOP3UHY IIPH 0JIHOM Opocke p=0,3.

Pemenue. CryvaitHas BeauunHa X MOXKET MPUHUMATH JIBA 3HAUYCHUS: Xp,=1
(monamanme); x;=0 (mpomax). BeposTHOCTH BO3MOXHBIX 3HaueHHi P(x;)=0,3;
P(x1)=l-P(x1)=0,7.

3aKOH pacIpeaeneHusl UMEET BUL:

X 0 1
Di 0,7 0,3

3amaua 3. IlpousBoasiTCA MOCIENOBATEIIbHBIE HE3aBUCUMBIC HCIBITAHUS
nATA TPUOOPOB Ha HaNEKHOCTh. Kaxknpiii ciemyronuii mpruOOp HCIBITHIBACTCS
TOJBKO B TOM ClIy4ae, €ClI MpeAbl Ayl oka3zancs HaaéxkHbeIM. [locTpouTs psin
pacripesiesieHus CIy4ailHOM BeIWYuHbI X — YUCJa UCIHBITAaHHBIX MPUOOPOB, €CIIH
BEPOSITHOCTh BBIAEPKATh UCIIBITAHKUE JJISI KAXKA0T0 U3 HUX paBHa (,9.

Pemenne. CrnydaiiHass BenuuMHa X MOXET MPUHUMATHh MATh 3HAYECHUM:
x1=1, x,=2, x3=3, x4=4, x5=5. Torna P(x;)=0,1=1-0,9 (1-# ucnbITaHHBII PUOOP
HeHaaéxken), P(x2)=0,9- 0,1=0,09 (1-it mpubop HanéxkeH, a 2-i Her), P(X3)=0,9-
0,9- 0,1=0,081 (1-it u 2-it mpubopsl Haméxkubl, a 3-i HeT), P(X4)=0,9- 0,9- 0,9-
0,1=0,0729 (1-#, 2-ui, 3-i, npubopsl HanéxHbI, a 4-i Her), P(X5)=0,9- 0,9- 0,9-
0,9=0,6561.

3aKOH pacrpeaeieHus UMEET BU/I:

Xi 1 2 3 4 5
Pi 0,1 0,09 0,081 | 0,0729 | 0,06561

3agauya 4. OnbIT COCTOUT U3 TPEX HE3ABUCHUMBIX OPOCAHMM MOHETHI, MpPHU
KaXJIOM U3 KOTOPBIX rep0 BBIMAAAeT ¢ BEPOSTHOCTBIO p=(0,5. [ns ciydaiiHoro
YHCIIa MOSBIICHUN Tep0a MOCTPOUTE: a) PAJl paclpeecHus;

0) MHOTOYTOJILHUK pacIpeiesiCHu .

Pemenue. a) CryqaitHast BenumanHa X MOKeT npuHUMAaTh 4 3HadeHus x;=0,
xXo=1, x3=2, x4=3.

Tak kak B KaXXJOM OIBITE BEPOSTHOCThH BBIMAJCHUS repOa MOCTOSHHA U
paBHa p = (,5; TO IJd BBIYUCICHHUS BEPOSATHOCTEM BO3MOKHBIX 3HAUYCHUH
BOCIosb3yemcs hopmynoi beprymiu

P,(k)=Ckp*g"*.
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Torna
P(x,)=P;(0)=C?-(0,5)° - (0,5)° =0,125.

P(x,)=P,(1)=C2-(0,5)" - (0,5)* = 0,375.
Amnanornuno, P(x3)=0,375, P(x4)=0,125

4

Koutpous: Y p; =0,125+ 0,375+ 0,375+ 0,125 =1.
i=1

[Tonyunnyu GMHOMUHAJIBHBIN 3aKOH pacIpe/eIeHNs:

X 0 1 2 3

pi 10,125/0,375]0,375] 0,125

0) [TocTporM MHOTOYTOJILHUK PACIIPEACIICHHUS.
0,31

0,121

[

3agaya 5. B kHWKHOM MarasvHe OpraHM30BaHa JoTepes. PaspirpeiBaroTcs
JBE€ KHUTU cTOMMOCTbIO 10 10 py0. u ogHa crommoctbio B 30 py0. CocTaBUTH
3aKOH pacnpeefieHus CIIydyalHOW BeIMYUHBI X — CyMMBbI YUCTOTO (BO3MOKHOTIO)
BBIMTPBIIIA JIJIs1 TOTO, KTO MpruoOpen oauH ouiet 3a 1 py0., ecinu Bcero npojgano 50
OWIIeTOB.

Pemenue. CB X MoxeT nmpuHuUMaTh Tpu 3Ha4eHUs — 1 pyO. (eciau Biajenerl
OwiieTa HE BBIMTpAET, a npourpaetr 1 pyo., yriadeHHbld uM 3a 6uner); 9 pyo.; 29
pyO. (dbakTU4ecKui BBIUTPHIII YMEHbBINIAETCS HAa CTOMMOCTh Oujera — 1 pyo.)
[lepBomy pesynbTaTy OsaronpusitcTByeT 47 ucxomoB u3z 50, BTopomy — nBa, a
TpeTbeMy — OMH. [103TOMY BEPOSITHOCTH TAKOBBI:

P(X =—1) =27 _094: P(X =9)=-2 =004, P(X =29) =~ =0,02.
50 50 50

3akoH pacnpenenenuss CB X nmeer Bua:

Cymma sviuepwiiia -1 9 29
X
Beposimuocmo 0,94 0,04 0,02

3

Koumponw: ) p, =0,94+0,04+0,02=1.
i=1

3agaua 6. Jlana ciyyaiiHasi BeJIM4MHA

i 2
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1
i 0 3 2
HaiiTH 3aK0H pacIpeeieHus CIydaiiHbIX BenmunH: a) Y=3X; 6) Z=X".

Pemenne. a) 3HaueHus  CiaydyaHOW  BeauuyuHbl Y OyayT:
3(-2)=-6; 3-1=3; 3-2=06 ¢ TeMH K€ BEPOITHOCTSIMH, TO €CTh
Y: Yi -6 3 6

Ppi 05 ] 03 | 0.2
6) 3HaueHMs chydaiiHoil Bemmumubl Z Oymyr: (-2)°=4,1°=1 2°=4 ¢

TEMU € BEpPOATHOCTAMH. Tak ke 3HaueHHMe Z=4 MOXKET ObIThb IOJYYEHO
BO3BEJCHUEM B KBajpaT 3HaueHus (-2) ¢ BeposAtHocThio 0,5 u (+2) c
BeposATHOCTHIO 0,2. [1o Teopeme cnoxkeHus! BEpOsTHOCTEN
P(Z=4)=05+0,2=0,7.
Wrak, 3axkoH pacnpenenenus CB:
Z: Zi 1 4
Di 0,3 0,7

3amavu 1Ji penieHust

1. Ha nytu nBwxenust aBToMoOmsii 6 CBETOPOPOB, KK M3 HUX WIH
paspelaeTt, Wiv 3anpeniacT JanbHennee IBUKeHne ¢ BepossTHOCThIo 0,5. Halinure
3aKOH pachpelieNieHus] CIy4ailHOW BeIMYMHBI X, paBHOW YHCTy CBETO(GOPOB,
MIPOMJIEHHBIX aBTOMOOMJIEM JI0 IEPBOM OCTAHOBKH.

2. UrpanbHas kocTh OporneHa Tpu pasza. HamwcaTth 3akoH pacmpenerncHus
YU CJIA IOSIBICHUM IECTEPKHU.

3. B maptum u3 10 meraneit umeetcst 8 cranmaptHeix. Haygady otoOpaHbl
nBe aeranud. CoCTaBUTh 3aKOH pacIpeAeTICHHS YMCIa CTAHIAPTHBIX JI€TalEH CpeIn
OTOOpaHHBIX.

4. B ypre 6 Oenbix u 4 dyepHbIX mIapa. M3 Heé naTh pa3 moapsia U3BJICKAIOT
map, OpUYEM KaXIbld pa3 BbIHYTHIM IIAp BO3BpAIIAIOT B YPHY M IIaphl
nepememuBaioT. [[puHSB 3a Cly4ailHyl0 BEJIMUUHY X YKCIIO U3BJICUYCHHBIX OEIBIX
IapOB, COCTABUTH 3aKOH PACHPEACIIEHUS ITOU BEIIMYUHBI.

5. B ypHe umerorcs ueThipe 1mapa ¢ Homepamu ot 1 10 4. Beinynu 1Ba mapa.
Cnyudaitnag BenuuuHa X - cymMmma HoMepoB mapoB. [locTpouTs psin pacnpeneneHus
CJIIy4ailHOW BEJIUYUHBI X.

6. Crpenox TPOM3BOAWT IO MUIIEHH TpPH BBICTpena. BeposTHOCTH
MOMAaHud B MHUILIECHb NpH KaxaoMm BeicTpene paHa 0,3. Iloctpouts psin
pacnpeesieHns YMciia oI JaHui.

7*. YCTpOMCTBO COCTOUT UX TPEX HE3aBUCUMO PaOOTAIONIUX SJIEMEHTOB.
BeposiTHOCTh OTKa3a KaxkJoro sjnemMeHta B ogHoM ombiTe paBHa 0,1. CocTtaBuTh
3aKOH pacHpeAeCHNs YUCIa OTKA3aBIINX 3JIEMEHTOB B OJJHOM OIBITE U MTOCTPOUTH
MHOTOYTOJIbHUK PacIpeIeIICHUSI.

8*. B mapTum u3 miectu neraneil UMeeTcs YeThipe CcTaHAapTHhIX. Haymauy
otoOpanbl Tpu Aetanu. COCTaBUTh 3aKOH pachpeiesieHUs JUCKPETHOW CIydaiftHON
BEJTMYUHBI X - 4KClia CTAaHAAPTHBIX JETale cpeu OTOOpaHHbIX.
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9*. Bo3MOXHBIEC 3HAYCHUS CIYIaitHOW BEIMYMHBI TAKOBBI: X1 = 2, X, = D, X3=
8. M3BeCTHBI BEPOSATHOCTH TEPBBIX JABYX BO3MOKHBIX 3HAUEHUI: p1=04, p, =
0,15. HaiiTu BEpOSITHOCTB X3.

10*. BepoATHOCTH TOTO. YTO CTYJASHT CHAcT CEMECTPOBBIM HSK3aMEH B
ceccuto mo aucuuiuinHaMm A u B, paBHbl cooTBeTcTBeHHO 0,7 m 0,9. CocTaBuTh
3aKOH pacHpeaeICHNs YUCa CEMECTPOBBIX SK3aMEHOB, KOTOPBIE CAACT CTYJICHT.

2.2. YncJioBbIe XaPAKTEPUCTUKH JAUCKPETHOM CJIYy4YailHON BeJIHMYHHBI

Yucnoevimu xapaxmepucmukamu CIydallHOM BEJIMYMHBI Ha3bIBAIOTCS
YKCIIa, KOTOPHIE OMKMCHIBAIOT CIIYYAHYIO BEJIMYNHY CYMMApHO.

Mamemamuueckum oxcuoanuem JICB Ha3bpIBalOT CyMMY HPOU3BEACHUUN
BCEX €€ BO3MOXKHBIX 3HAYEHU HA UX BEPOSTHOCTH:

M(X)=X1p1+X2Pp2+...+XnPp.

Ilpoucxooicoenue mepmuHa «MaAmemMamuyeckoe ONCUOAHUE» CEA3AHO C
HA4anbHbIM NEPUOOOM BO3HUKHOBEHUS MEOPUl 8epOSIMHOCMeEll, Ko20a 001acms ee
NPUMEHEHUs. O02PAHUYUBANACL, a3apmHblMu uepamu. Hepoxa unmepecosano
cpedHee 3HAueHue O0HCUOAeMO20 BblUcpblid UMU, UHAYe, Mamemamuieckoe
odcUOaHUE BbIUSDLILUA.

MateMatnyeckoe oxkujaHue o0JaaaeT CACAYIOIMNMHU CBOMCTBAMMU.

1°. MaTemarndeckoe OXHIAHHE MOCTOSHHOM BETHIHHBI paBHO caMoOH
ITOCTOSTHHOM:

M(C)=C.

2°. TIOCTOSIHHBIH MHOXKHTETb MOXHO BBIHOCHTB 33 3HAK MATEMATHYCCKOTO

0KHMJTAHUS:
M(CX)=CM(X).

3°. MaremaTHueckoe OXHJAHME MPOM3BEACHHS JBYX HE3aBHCHMBIX

CIIy4alHBbIX BEJIMYMH PABHO MPOU3BEACHUIO UX MATEMATUYECKUX OKUTAHWUM:
M(XY)=M(X)M(Y).

4°, MaremaTHuecKoe OKHAAHHE CyMMbI JBYX CIyYaiHBIX BETHUMH PABHO

CyMME€ MaTeMaTUYECKUX OKUIAHUN CIIaraeMblX:
M(X+Y) = M(X) + M(Y).

5°. Eciu Bce 3HAYCHMS CIyYaifHOM BETHYMHBI YBETHUNTH(YMCHBIINTS) HA
noctossHHyt0 C, To Ha 3Ty e mnoctossHHyro C yBeauuurtcs (yMEHBLIUTCH)
MaTEMaTUYECKOE 0KUTAHUE ITON CIIYYAMHOW BEJIMYUHBI:

M(X£C)=M(X)=xC.

6°. MareMaTHyecKoe OKHIAHHE OTKIOHEHHS CIIy4allHOW BEJIWYMHBI OT €€

MAaTeMaTUYECKOTO OKHUIaHUs PABHO HYJIIO:
M[X —M(X)]=0.

OmKioHenuem HA3BIBAIOT PAa3HOCTh MEXAY CIy4allHOM BEJIUYMHON M €€

MaTEMaTUYECKUM OKUIAHUEM.
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Teopema. Mamemamuueckoe odcudanue OUHOMUATLHO20 PACHPeOeeHUs]
PABHO NPOU3BEOCHUIO YUCIA UCNBIMAHUL HA 8ePOAMHOCMb NOAGNEeHUs. COObIMUS 8
O0OHOM UCNBIMAHUU:

M(X) = np.

JMucnepcueii (pacceanuem) JICB Ha3pIBalOT MaTeMaTHUYECKOE OXXHUIAHUE

KBaJipaTa OTKJIOHEHHUS CITy4YalHOM BETUYHHBI OT €€ MATEMATUYECKOTO OXKUIAHUS:
D(X)=M[X-M(X)]°.

Teopema. /lucnepcua pasna paznocmu medxcoy MamemamuyecKum
odlcudanuem  Keaopama  CIVHAUHOU  Genuuunol X U Keaopamom  ee
MaAmMemMamuyecko20 0HCUOAHUSL:

D(X) = M(X®) - [M(X)]*.

Jucnepcus o0naaaeT caeAyoIMI CBOMCTBAMM.

1°, Jlucniepcusi MOCTOSIHHOW paBHA HYJIIO:
D(C)=0.

2°. TTOCTOSIHHBIH MHOHTENb MOXKHO BHIHOCHTB 33 3HAK JUCIICPCHH, BO3BEIS
€ro B KBaJpar:

D(CX) = C*D(X).

3°. Jlucmepcust CyMMBI ABYX HE3aBHCHMBIX CIIyYaifHBIX BEIHYMH paBHA
CyMME JUCTIEPCHUI 3TUX BEJINYHH:

D(X+Y)=D(X)+D(Y).

4°. Jucriepensi pasHOCTH ABYX HE3aBHCHUMBIX CIIyYaiiHBIX BEIMYHH PaBHA
CyMME UX JUCIIEPCHUA:

D(X-Y)=D(X)+D(Y).

Teopema. /[ucnepcus bunomuansno2o pacnpeodenenus pagHa nPou38e0eHuUIo
YUCIA UCHBIMAHUL HA 8EPOSIMHOCIU NOABNEHUSL U He NOAGNIeHUsl COObIMUsL 8 0OHOM
UCNBIMAHUU:

D(X) = npaq.

Cpeonum keaopamuuyeckum OMKIOHEHUEM  CIY4YallHOM  BEJIIMYHMHBI
Ha3bIBAIOT KBA/IPATHBIA KOPEHb U3 JUCIICPCHUU:

o(X)=4/D(x).

Hauansnoim momenmom nopsoka K ciydaitHod BeauuuHbl X Ha3bIBAIOT
MATEMaTHIECKOE OXKHIAHNE BEINYUHBI X'

v, =M(Xx¥)

B  wyacTHOCTM, HadaJdbHBIN MOMEHT TIEPBOTO  TOPSAJIKA  PABEH
MaTeMaTu4ecKkoMy okuaanuio: v;=M(X).

Ienmpanvuvim momenmom nopsaoka K cnydaitHot BenmnarHbl X Ha3bIBAIOT
MaTeMaTHYeckoe oxuganue Bexnanst [X-M(X)]:

1= MX-M(X)]".

B vactHOCTH, IGHTPAJIbHBIM MOMEHT IIEPBOTO MOPSAKA PABEH HYJIIO:

= M[X-M(X)]=0;

[EHTPaJIbHBI MOMEHT BTOPOTO MOPSIKA PaBEH JUCIIEPCUU:

1= MX-M(X)I* = D(X).
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[lenTpanbHble MOMEHTHI 11€1€CO00Pa3HO BBIYUCIATD, UCIONIB3YS (HOPMYIIHI,
BBIPAJKAOIINE LICHTPAJIbHBIE MOMEHTBI YepE3 HadaJIbHbIE:
=0y — 012,
Hs=03— 3 0102 + 207,
Ha=0g4— 4 D103 + 6 1)12 Doy — 31)14.
Mooon nuckpeTHOW cilydallHOM BeIMUMHBI X Ha3bIBAlOT ee Haubosee
BEpPOSITHOE 3HAUCHHUE.

OO0pa3ubl pemenns 3aga4

3amawa 1. CnyyaliHags BenuunHa X XapakTepusyercs  pslioM
pacrnpeneneHus:
X 0 1 2 3 4
Pi 0,2 0,4 0,3 0,08 0,02
OnpenenuTs MaTeMaTHYECKOE OKUTAHNE U TUCTICPCHUIO.

n
Pemenne. I[lo dopmyne M(X)= in p; HaiiieM MaTeMaTH4ecKoe
i=1
OXKHMJaHHUE:
MX)=0-02+1-04+2-03+3-0,08+4-0,02=1,32.

Jlucniepcrio Haiinem o popmyite D(X) = M[X?] — (M(X))°.

[TocTpoum AONOJHUTENBHYIO TAOJHILY:
X’ 0 1 4 9 16
Pi 0,2 0,4 0,3 0,08 0,02

M(XZ) =0-0,02+1-04+4-03+9-0,08+ 16 -0,02=2,64; rorma D(X)
= 2,64 — (1,32)2 = 0,8976; ¢ = ./0,8976 =~ 0,95 (cpemHee KBagpaTHUYHOE
OTKJIOHEHUE).

3amaya 2. HailTu maTeMarndeckoe OKHIAHWE U JUCIIEPCHUIO YHCIIa OYKOB
NPy OJTHOM OPOCAHUU WUTPATILHOW KOCTH W CYMMBI OYKOB MpPU OPOCAHUHU JBYX
UTPAIBHBIX KOCTEM.

Pemenne. CirydailiHas BeJWYHMHA NMpUHMMaeT 6 3Havenuid (xi=1,2,3,4,5,6),
Ka)XJIOMY U3 KOTOPBIX COOTBETCTBYET BEPOSTHOCTh p =1/6.

M(X)=1-1/6+2-1/6+3-1/6+4-1/6+5-1/6+6-1/6=3,5.
Haiinem D(X)=M(X?)-(M(X))°.
x5 |1 4 9 16 |25 |36

Di 1/6 1/6 1/6 1/6 1/6 1/6
M(XZ)=1-1/6+4-1/6+9-l/6+l6-1/6+25-1/6+36'1/6=91/6, TOT /1A
D(X)=M(X)-(M(X))*=(91/6)-(21/6)°=546/36-441/36=35/12.

Hns nByx Koctert uuciio oukoB Z=X+Y, rae X - 4yuCI0 OYKOB Ha IMEpBOU
KOCTH, Y - YHCJIO OYKOB Ha BTOPOM KOCTH.

Torna M(Z2)=M(X)+M(Y)=7, D(Z)=D(X)+D(Y)=35/6.

3agaua 3. Haiitu marematndeckoe OXHUJAHUE, OUCIECPCUI0 U CpPEaHEE
KBaJpaTUYECKOe OTKJIOHeHHEe BenuuuHbl Z=X+Y, tae X u Y He3aBUCUMbIC
Clly4yaliHbI€ BEJIMUMHBI, 3aIaHHBIC 3aKOHAMU pacIipeieICHusl.
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Xi 1 2 3 Vi 1 |0 1

pi 102 [03 |05 pi 101 [03 |06

Pemienmne. Tak xak mo YCJIIOBHIO X u Y He3aBUCUMEBIE BCIIMYNHBI, TO
M(Z)=M(X)+M(Y), D(Z)=D(X)+D(Y).

Haxomum M(X)=1.0,2+2-0,3+3-0,5=2,3; M(Y)=(-1)-0,1+0-0,3+0,6-1=0,5;

M(X?)=1-0,2+4-0,3+9.0,5=5,9; D(X)=5,9-2,3°=0,61; o(X)=./0,61~0,78.

M(Y?)=1.0,1+0-0,3+1-0,6=0,7; D(Y)=0,7-0,5°=0,45; o(Y)=./0,45 ~0,67.

M(2)=2,3+0,5=2,8; D(2)=0,61+0,45=1,06; o(Z)~1,03.

3anaua 4. [luckpernas CB X 3a7aHa 3aKOHOM pacCIpEEIICHHUS:

X; 1 2

Y, 0,4 0,6
HaiiTu neHTpaibHble MOMEHTBI IIEPBOT0, BTOPOTO U TpeThero nopsiakos CB

Pemenue. HaXOI[I/IM CHa4daJila HA4aJbHbBIC MOMCHTHBI:
v, =M(X)=1-0,4+2-0,6=16; v, =M(X?)=1?.0,4+2%-0,6=28;
v; =M(X3)=1*.0,4+2°.0,6=5.2.
Brorancianm OCHTPAJIbHBIC MOMCHTLI:
w=0; 1, =V, —vZ =28-(1,6)*=0,24;
Ly =Vs —3VV, + 2V, =52-3.1,6-2,8+2-(1,6)° =-0,48.

3agaum 1719 penieHus

1. BeposTHOCTh momagaHWsl CTPEJIKOM B MHILEHb paBHa 2/3. Crtpenkom
caenano 15 BeicTpenoB. CiyyaliHasi BenuurMHA X - YUCJIO TONAJAaHUKA B MUILICHbD.
HaiiTn maTeMaTnueckoe 0KMIAHUE U JUCTIEPCUIO CIIyYalHOM BEIUYUHBI X.

2. JluckpetHas ciydaiiHas BeiauuMHa X TPUHAMAET TPH BO3MOXKHBIC
3HAYCHHUS: X1 = 4 C BEpOSATHOCTBIO p; = 0,5, X, = 6 ¢ BepoaTHOCTHIO p; = 0,3 M X3 ¢
BEPOSATHOCTHIO p3. HaliTu x3 1 p3, 3Has, uro M(X) = 8.

3. Haiitu nucnepcuio u cpenHee KBagpaTuuecKoe OTKIOHEHHE TUCKPETHOMN
CJIIy4alHOW BEIWYUHBI X, 3aJaHHON 3aKOHOM paclpeeICHUs:

b
4 3 1 2

4. JluckpeTHble HE3aBHCHMBIE CIydyallHble BEJIMYMHBI 3a/laHbl 3aKOHAMHU

pacrpeneneHus

S
2 8 3 7

Haiitn matematrueckoe oxxuganue mpousBeaeHus XY AByms criocobamu: a)
COCTaBUB 3aKOH pactpeseneHust XY; 0) moib3ysach CBOMCTBAMU MaTEMAaTHUYECKOTO
OXKHTaHUS.
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5. Jlucnepcus ciuyvaitHo BenuuuHbl X paBHa 5. Haiitm nucnepcun
cieayrmux BeauduH: a) X-1, 6) -2X, B) 3X+6.

6. CiyvaitHast BenuunHa X MOKET MPUHUMATD JIBa BO3MOXKHBIX 3HAUYCHHUS: X1
¢ BeposaTHocThIO 0,3 U X, ¢ BepossiTHOCTBIO 0,7; ipuuéM x,>x;. Haiitu x; 1 x,, 3Has,
gyro M(X)=2,7 u D(X)=0,21.

7. HaliTu MaTeMaTuueckoe OXKHJIaHUE JUCKPETHOM ClIydyalHOW BETIMYUHBI X
- yuclia TaKuX OpOCaHM MSATH UTPAIBHBIX KOCTEH, B KaXJIOM M3 KOTOPBIX Ha JIBYX
KOCTSIX MOSIBUTCS TI0 OJTHOMY OUKY, €ciiu o01iee yucio Opocanuit pasuo 20.

8*. Haiitu MaTemMaTH4eCKOE OKUAHUE U TUCIICPCHIO JIOTEPEHHBIX OMIIETOB,
Ha KOTOpBIC BBIMIATYT BHIUTPHINH, eciau npuodpereHo 40 OwieToB, HpUUEM
BEPOATHOCTH BeIMIphIIa pasHa 0,05.

9*. [Ipou3BOAATCS HE3aBUCUMBIC HCTIHITAHUS C OJUHAKOBOH BEPOSTHOCTHIO
MOSIBJICHUSI COOBITUSI A B KaXJIOM HCHbITaHUU. HaliTh BEpOSITHOCTH MOSBICHUS
COOBITHSI A, €Clu JUCIEPCHs] YHUCJa TMOSABICHUNM COOBITHS B TPEX HE3aBUCHUMBIX
ucnblTanusx pasHa 0,63.

10*. Haiitu jgucnepcui0o W CpelHee KBaJapaTHUYECKOE OTKIOHEHHE
JUCKPETHOW CIIy4YaliHOM BEJIMYMHBI X, 3aJaHHOM 3aKOHOM pPacCIIpeCIICHUS:

3 1 D,6
2 3 3)

11*. JluckpeTHble HE3aBHCHMbIEC CIydalHblE BEJIUYHMHBI 3a/JaHbl 3aKOHAMH

pacrpeeeHus:

5
2 8 3 7
Haiitn matemaTtuueckoe oxugaHue cyMMmbl X+Y AByMsi cioco0aMu: a)

COCTaBUB 3aKOH pacnpenesieHuss X+Y; 0) Moiab3ysach CBOMCTBOM MaTEMaTUUYECKOTO
OKUJIaHUS.

12*. MaremaTudeckoe OXKuJaHue ciay4daitHoW BenmuuHbl X paBHO 4. Haittn
MaTeMaTUYECKUE OKUJIAaHUS CICAYIONNX BEIUYUH: a) X+2, 0) 3X, B) -2X+5.

13*. Haiitu aucriepcuio MUCKPETHOW CIIydallHOM BEMWYMHBI X - YuCia
NOSIBIICHUN COOBITUS A B JIBYX HE3aBUCHUMBIX HCIBITAHUSX, €CIIM BEPOATHOCTU
TIOSIBJICHUS COOBITHS B 9THX MCIIBITAHUSAX OJTMHAKOBBI M U3BEeCTHO, 4T0 M(X)=0,9.

14*. luckpetHast CB X 3agaHa 3aKOHOM pacrpeeeHus:
X; 2 3

Y. 04 0,6

HaiitTn neHTpanbHble MOMEHTHI IEPBOTO, BTOPOTO U TPEThEro nopsakos CB

2.3. 3akoH 0oabmmx yucesi. HepaBencrso Yeodnimena.
Teopema YeoObimesa. Teopema bepuysim.

YcnoBus IIPHU BBIIIOJIHCHUH KOTOPBIX COBOKYITHOC I[GIZCTBHG O4YCHb MHOI'MX
CquaﬁHBIX I[IPUYHH IIPHUBOAUT K PE3YyJIbTATY, IIOYTH HC 3aBUCALIICMY OT ClIydas
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MO3BOJISIIOT MPEABUAETh X0 SBJICHUN. DTU YCIOBUSA U YKa3bIBAIOTCS B TEOpeMax,
HOCSIIMX OOlIee Ha3BaHME 3aKOHA O0NbIIUX yuces. K HUM OTHOCSTCS TEOpEMBI
YeoOnimea u bepuymm.

Hepasencmeo Yeodvlmwesa. BeposmHocmb mo20, YMO  OMKIOHEHUE
CYYAUHOU GeNUudUHbl X Om ee MamemMamuieckozo O0NXCUOAHUS N0 AOCONOMHOU

GeuYUHe MeHbULe NONONCUMETbHO20 Yucia €, ne menvie, yem 1—D(X)/ %
P(X -M(X)| < &)>1-D(X)/&>.

Teopema UYeovimesa. Eciu X, X,,..., X, ,...- NOnapHo He3asucumovie
CYYAlIHbIE BENUYUHBI, NpuyeM OUCNEPCUU UX PABHOMEPHO O2paHudenvl (He
npesviwiaiom nocmosnnozo yucia C), mo, kak 66l Mano Hu ObLIO NOAOAHCUMENbHOE
YUCIIO €, 8ePOSMHOCMb HEPABEHCMBA

X+ X +..4 X, M(X)+M(Xp)+...+ M(X,)
n n
b6yoem Kak Y200HO OaU3KA K eOouHuye, eciu YUcio CAy4auHbIX GelUHUH
00CMAMO4HO 8ENUKO.
Jpyrumu ciioBamMu
LoD X+ X+ .+ X, M(X)+M(X;)+...+M(X,)
lim . -
N—o0

‘<6‘

‘<g =1.

Teopema bepuynnu. Eciu 6 kaxcoom uz N HE3a8UCUMBIX UCHLIMAHUL
geposamHocms P noseienus coovimus A nocmosanua, mo Kaxk y200HO OIU3KA K
eounuye 8eposIMHOCMb MO20, YMO OMKIOHEHUe OMHOCUMENbHOU YaCmOombl Om
geposmuHocmu P no abCoNOMHOU eluduHe 0yoem CKOb Y200HO MATbIM, eClu
YUCTIO UCNBIMAHUL O0CMAMOYHO 8ENUKO.

HApyrumu cioBamu, €CiIu & - CKOJIb YTOJIHO Majlo€ MOJIOKUTEIbHOE YUCIIO,
TO TPU COOJIFOICHUH YCIIOBHM TEOPEMBI UMEET MECTO PaBEHCTBO

limP(m/n-p|<s&)=1.

N—o0

Oo6pa3upl penreHus 3aaa4
3apava 1. Mcnonp3yst HepaBeHCTBO UeObImeBa, OIEHUTh BEPOSITHOCTh TOTO,

97O ‘X -M (X)‘ <01, ecau mo moayso D(X)=0,001.
Pemenue. Bocronbs3oBaBiimch, HepaBeHCTBOM YeObIeBa MoayqyumM
P(‘X -M (X)‘ <01 >1-0,001/0,01
W P(‘X -M (X)‘ <02 >0,9.

3amaua 2. JluckpeTHas ciydailHas BenuunHa X 3aJaHa  3aKOHOM
pacnpeaeneHus

X 0,3 0,6
p 0,2 0,8
Hcnonb3yst HepaBeHCTBO UeObliieBa, OlIEHUTh BEPOSTHOCTh TOTO, YTO

‘X -M (X)‘ <0,2.
Pemenue. Haiitem MareMaTuiuecKoe OKUAAHNUE U TUCIIEPCHIO BETUYUHBI X:
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M(X)=0,3-0,2+0,6-0,8=0,54;

D(X)=M(X*)~[M()] =

=(0,3%-0,2+0,62-0,8) —0,54% = 0,0144.
Bocnonps3oBaBiiuce HepaBeHCTBOM YeOrbIiieBa B popme

P(X —M(X)|<¢&)21-D(X)/&>.
[MoxcraBnsas M(X)=0,54, D(X)=0,0144, £ =0.2, okOHYATEIILHO ITOJTYIHM
P(‘ X —0,54‘ <0,2) >1-0,0144/0,04 =0,64.

3amaua 3. [lociaenoBaTeIbHOCTh HE3aBUCUMBIX CIyYaHBIX BEJIMUUH

X1y X5,y Xy, ... 3aJ1aHA 3aKOHOM pacCIpeeNIeHUs
p 1/(2n%) 1-1/n° 1/(2n%)

[TpumeHnMa 1 K 331aHHOM MOCIIeI0BaTeIbHOCTH TeopeMa Yelblmiena?

Pemenune. /[ Toro, ytoObl K MOCJEI0BATEILHOCTH CIYYaHBIX BEIUYHH
ObUTa mpuMeHuMa Teopema YeOblleBa, J0CTATOYHO, YTOOBI 3TU BEIUYUHBI OBLIN
MONApHO HE3aBHCHMBbI, HMMEIM KOHEYHBbIE MATEMaTUYECKUE OXKHUJAHUA U
PaBHOMEpPHO OrpaHUYeHHble aucrepcuu. I[loCKoNIbKY cCiydailHble BEJTUYUHBI
HE3aBUCUMBI, TO OHM MOJABHO IMOMNApHO HE3aBUCUMBI, T.€. MEpPBOE TpeOOBaHUE
TeopeMbl YeOblIIIeBa BbITIOTHSAETCS.

[IpoBepruM, BBIMOJIHSAETCA JM TPEOOBAHME KOHEYHOCTH MAaTEMaTHYECKUX
0KUJAHUM:

M(X,)=-na(l/2n?)+0(1-1/n*)+na(l/2n*) =0.

Takum oOpaszoM, Kaxzaas ciydaiiHas BEIWYMHA MMEET KOHEYHOE (paBHOE
HYyJII0) MAaTeMaTH4eCcKoe OXHUAaHWe, T.e. BTOpoe TpeOOBaHHUE TEOPEMBbI
BBITIOJIHSIETCS.

[TpoBepuM, BBINOJHSAETCS JIM TpeOOBAHHWE PABHOMEPHON OrPaHUYEHHOCTH

nucrniepcnid. Hanuimem 3akoH pacnpenesneHus Xﬁ :

X2 na? 0 n’a’
p 1/(2n%) 1-1/n° 1/(2n%)
HJIA, CJIOKHNB BEPOATHOCTHU OJAMHAKOBBEIX BOSMOKHBIX 3H8H€HI/II71,
X2 n‘a? 0
p 1/(2n%) 1-1/n’

Haiinem MaTematiaeckoe oxumanme M( X 2):
M(X2)=na’1l/n® =a”.
Haiinem mucniepcuto D(X ), yauTbiBas, 9To
2 2 2
D(X,) =M (X2)~[M(X,) =a?
Takum 00pa3om, JUCIIEPCHH 33JaHHBIX CIIyYalHBIX BEIIMYMH PAaBHOMEPHO

OrpaHMYEHbI YHCIOM ¢, T.€. TPeThe TPeGOBAHME BHITOIHACTCS.
WTak, mOCKOJbKY BCE€ TpeOOBAaHMS BBIMOJNHIIOTCA, K pPaccMaTpUBaeMOu
MOCJIEIOBATEIbHOCTH CIyYailHbIX BEJIMUMH Teopema UeOblieBa BbIIOJHUMA.
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2.4. OyHKIHUA U IVIOTHOCTH pacnpeaejeHusi BePOSITHOCTEH ciay4daiiHoii
BeJINYUHBI

Dynkyuetl pacnpedenenus HaszpBalT QyHknuio F(X), ompenessionyio
BEPOSITHOCTh TOT'O, YTO CiIy4ailHasi BeTu4rHa X B pe3yibTaTe UCHBITAHUS NMPUMET
3HAYEHUE MEHBIIIEE X, T.€.

F(x)=P(X < x).

Yacto BMeCTO TepMHHA «(PYHKIUS PACIPEACICHUS» HCTOIB3YIOT TEPMHH
«UHmMe2panbHas QyHKYUs pacnpeoeeHusy .

OyHKIMS pacupenesieHus 00JaJaeT CAeAYOIMMHA CBOCTBAMM.

1°. BHaueHus byHKIIMK pacnpeneneHus mpuHaaiexaT orpesky [0;1]:

O<F(x)< 1.

2°. DYHKIHS pacIpeeeHIs eCTh HeyObIBAIOMAS (YHKIIUS:

F(Xg) > F(Xl), €CIIU Xp > Xj.

3°. BeposITHOCTH TOrO, YTO CiydaiiHas BeIMdMHA X HPHMET 3HAUCHIE,
3aKJII0YCHHOEe B MHTepBajie (a,0), paBHa mpupamieHnio GyHKIMK pacipeaeacHus
Ha 3TOM MHTEpBAJIE:

P(a<X<b) = F(b) - F(a).

4°. BepOsITHOCTD TOTO, YTO HEIPEPHIBHAS CTydaifHas BEIHYHHA X IIPHMET

OJIHO ONpeeICHHOE 3HaUCHHE, HAIPUMED X1, paBHA HYJIIO:
P(X = Xl) =0.

5°. Ecii Bce BO3MOYKHBIC 3HAUCHUS CIyYailHOM BEIMUMHBI X MPHHALICKAT

uHTepBany (a,b), To
F(X) =0 mpux<a;F(X)=1npux=>h.

6°. Eciu BOSMOXKHBIC 3HAYCHHUS HEIIPEPBIBHOM CIIyYaHOW BEJIMYKMHBI
PacCIOJIOKEHBI Ha BCEl YMCIIOBOM OCH, TO CIPABEJIMBLI CJICAYIOIINE MPEICIbHbIC
OTHOIIICHMUS:

lim F(x)=0, lim F(x)=1.

X—>—00

IInomnocmosio pacnpedenenus BEPOSTHOCTEN HENPEPHIBHOW CIydyalHON

BEJIMYMHBI Ha3bIBAIOT MEPBYIO MPOU3BOAHYIO OT (DYHKIIUU pacTpeaeneHus:
f(x)=F(x).

YacTo BMECTO TEPMHUHA IIJIOTHOCTH PACHPEICIICHUS» UCTIONb3YIOT TEPMUHBI
«NJIOMHOCMb 8eposiMHOCmel» N «KOughghepenyuanvHas QyuKkyus.

Teopema. Beposmnocme moeo, 4umo Henpepvl8HAs CAYYAUHAS 8eIUYUHA X
npumem 3HaueHue, npuHnaonexcawee unmepsany (a,b), pasma onpedenenromy
UHmMe2pamy om NIOMHOCMU PACNPEOeleHUs], 63MOMY 8 npedeiax om a 0o b:

p(a< X <b)= [ f(xtix.

a
3Has IUIOTHOCTH  pacmpenesienus f(X) MoxHO HaliTm  QYHKIHEO
pacnpenenenus F(X) mo ¢popmyire:
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F(x)= __X[ f (x)dx.

[1noTHOCTB pacnpeneneHus: o0JaaaeT cleayIUMI CBOMCTBAMMU.
1°. TInotHOCTB pacnpeneneHus — HeoTpuuaTenbHas QyHKIUS:
f(x) > 0.
2°. HecoGCTBEHHEII MHTErpall OT INIOTHOCTU PACIPEIEIIEHUs B IPEaeiax OT
-00 10 +00 paBEH CIUHUIIE:

+j)of(x)dx:l_

['eomeTpuueckd 3TO O3HA4YaeT, YTO IUIOWIAJb KPHBOJHMHEHHON Tpamneuuu,
OTPAHUYEHHOU OCBhI0 OX W KPUBOU pacnpeAeICHUs, paBHA €AUHULIE.

B w4yacTHOCTH, €cinyM BC€ BO3MOXHBIE 3HAUYEHHUS CIY4allHOM BEJIMYMHBI
MPHHAJICKAT HHTEpBaly (a,b), To

j)’ f (x)dx =1.

Oo6pa3upbl penreHus 3aaa4

3amaua 1. Jlan psjg pacnpeneneHus crydyalHON BeJIMUUHbI X:
X 10 20 30 40 50

Pi 0,2 0,3 0,35 0,1 0,05
Haiitu dynkuuro pacripeneneHus: BEpOITHOCTH ATOW CIy4yalHON BEITUYHUHBI.
Pemenne. Eciu x<10, To F(X)=P(X<x)=0;

npu 10<x<20, F(x)=P(X<x) =0,2;

20<x<30, To F(x)=P(X<x) =0,2+0,3 =0,5;

30<x<40, To F(x)=P(X<x) = 0,2+0,3+0,35 = 0,85;

40<x<50, to F(x)=P(X<x) = 0,2+0,3+0,35+0,1 = 0,95;

x>50, To F(x)=P(X<x) = 0,2+0,3+0,35+0,1+0,05 = 1.

[Toctpoum rpaduk dyakuu F(X) (puc. 6).

F(X)A
09 |
O —
08 —-nnnaeee- —
T3 S —
0 10 20 3p 40 50 X
_____ _|_| 1 1 1
oL Puc. 6
3apaua (2. CnyvaitHas BenmuuumHa X 3anaHa (yHKUMEH paclpeaesieHUs

(uHTErpanbHON (PyHKIIMEH)
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0 npu X <1,
F(X)=<(x-1)/2 mpul<x<3,
1 npu X > 3.

BbrunciauTh BEpOATHOCTH MOMNAJaHMsI CIIy4aiiHON BETMYMHBI X B UHTEPBaJbl
(1,5:2,5) u (2,5;3,5).

Pemenne. P1= F(2,5) — F(1,5) = (2,5-1)/2—(1,5-1)/2=0,75-0,25=0,5;

P,=F(3,5) — F(2,5) = 1-(2,5-1)/2=1-0,75=0,25.

3agaua 3. Ciydaiinas BennurHa X 3a1aHa QyHKIMEH pacipe/1eIeHus

0 pH X < 2,
F(X)=1(x-2)° mpu2<x<3,
1 npu X > 3.

Haiitu muioTHOCTh  pacnpeneneHus (auddepeHuuanbHy0  (QyHKIHIO
pacupenesieHus) Ciry4aiiHOM BEJIMYHHBI.

Pemenune. [InmoTHOCTH pacrnpezeneHus paBHa NPOU3BOJHOM OT (YHKLUUU
pacrpenenenus, T.e. f(X)=F'(x), mostomy

0 npu X < 2,
f(x)=43(x—-2)% mpu2<x<3,
0 npu X > 3.

Bagaua 4. CnyuaitHas BenuunHa X TOJYMHEHA 3aKOHY DPACHpPEICIICHUS C
WIOTHOCTBIO f(X), mpuyem

0 npu X <0,
f(x)=4a(3x—-x%)/2 mpu0<x<3,
0 pu X > 3.

TpeOyercs: 1) wHalltu  kKo3ppuuueHt a; 2) TOCTPOUTH Trpaduk
pacnpenenenus tiotHoctr Y = f(X); 3) Haiitm BeposSTHOCTH momagaHus X B
npoMmexxyTok (1,2)

Pemenne. 1) Tak kak Bce 3HAYCHWS JaHHOW CIy4YallHOW BEJIMYHHBI

3akrodeHbl Ha oTpeske [0,3], To
3

1
'([Ea(Bx—xz)jxﬂ,
OTKyJa

3
lanz—lxﬂ =1, a(z—9j:1,r.e. a:i
2927 37 |, 2 9

2) I'padpuxom ¢pyukuuu f(X) Ha otpeske [0,3] sBisiercs mapadoiia
y = (2/3)x — (2/9)x°, a BHe dTOro MHTepBana rpadUKOM CIYKHT CaMa OCh
aocmuce (puc. 7).
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po X
L Puc. 7 >
3) BeposarHocTh Momnananus ciiydaliHOH BeIWYUHBI X B MPOMEXyToK (1;2)
paBHa:

2 2 3
P(1<X<2):J‘(EX—ZX2)CIX: X__ZL ZE_E_E_FEZE_
3 9 3 27 3 27 27

1 3 27
3agayva S. [I10THOCTE BEPOSATHOCTH CITy4allHOM BETUYHHBI X UMEET BUJ
0 mpux<0,

f(X): 2x mpu 0 < x <1,
0 npu x>1.

Haiitu ¢pyHK1MIO pactipefenieHus: CaydaiiHOW BEIUYUHBI X .
Pemenne. @Dynkius  pacnpenenenus  F(X)  ecTb  uwHTErpanm  oT
g depeHunanbHON GyHKINH, TO3TOMY
0 npu x <0,

F(X): x> mpn 0<x<1,
1 npu X >1.

3amaum 19 pemieHust
1. Bbpocator 3 monerbl. TpeOyercsi: a) 3amaTh CIydyailHyI0 BEJIMYUHY X,
PaBHYIO 4YHMCIYy BBINaBUIMX ‘“Hagnuced”, 0) MOCTPOUTH PN paclpeiesieHUus U
byHkumoo pacnpenencHus F(X) BenmuuHBl X, €ClM BEPOSTHOCTH BBIMACHHS
“rep6a” pasna 0,5.
2. JluckpeTtHas cirydaiiHas BeTu4rHa X 3aJaHa 3aKOHOM pacIpeleIeHHS:

5 2 3

Haiitu ¢pyHkumio pacnpenenenus F(X) u moctpouts e€ rpaduxk.
3. Cnyuaitnas BenmnunHa X 3aana GyHKIIMEH pacipeIeIeHus:

0 mpu x<-1,

3 3 1
F(X)=<—x+— -l x< =,
(0 =53+ o 3

1
1 u X>—.
P 3

Hait BepoSATHOCTH TOro, 4TO B PE3YNbTATE HUCHBITAHUSA BEIWYMHA X
MpUMET 3HaUYeHue, 3aKatouéHHoe B uaTepBaie (0,1/3).
4. lana ¢hyHKIMS pacrpeiesieHrs HeTIPEPHIBHOW CITy4yaiHON BETMYUHBI X:
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0 mpu x<0,

F(x) =4sin X mpu 0<XS%,
V4
1 ompu X>—.
PR

Haiitu nimoTHOCTE pacupenesieHus.
5. HempeproiBHas ciydaiiHas BeJMYMHA 3aaHa IIIOTHOCTBIO pacipeiesIeHUs

f(x):§sin 3x B wuntepBane (0,7/3); BHe »toro wuHTepBanda f(X)=0. Haiitu

BEPOSITHOCTh TOTO, 4TO X MpUMET 3HA4YCHUE, MpHHAIeKallee uHTepBaity (7/6,
n/4).

6. 3ajaHa MIOTHOCTH pacIpe/eieHs] HEMPEPBIBHOM CIIy4aiiHON BEITMYMHBI
X

0 mpu x<0,

f(x) =4c0s x mpu 0<xs%,
T
0 mpu X > —.
P 2

Haiitu ¢pynkumio pacnpenenenus F(X).
7. JlaHa TUIOTHOCTH pacIpeAesiCHUs] CIIy9ailHOW BETMYMHBI X
0 mpm x<0,
f(x)=qasin X npu 0< X< 7,
0 mpu x> .
Haiitu ko3 dunmenT a u GyHkiuo pacnpeaeacaus F(Xx).
8. Cnyuaitnas BenmunHa X 3a1ana QyHKIMEH pacrpeaesieHus

0 mpux<0,
F(X)={x*mpu 0< x <1,
1 npu x>1.

Haiitn BEpOSATHOCTH TOrO, YTO B pe3yJbTare 4 HE3aBUCUMBIX HCIBITAHUU
BenuuruHa X poBHO 3 pasza mpUMET 3HaueHue, npuHaaiexaniee uarepsaty (0,25;
0,75).

9*. TlocTtpouTh psAn pacmpeaeneHus W (QYHKIUIO paclpeneieHUs YHcIia
MOMNaJaHUN MSYOM B KOpP3MHY MPHU JIBYX OpOCKax, €ciii BEpOSTHOCTh MONaJaHUs
paBHa 0.4.

10*. luckpeTHas ciyyaiiHasi BeJIMYMHA 33/1aHa 3aKOHOM paclpeIeieHUs:

D
2 1 4 3
Haiitu ¢pyskimio pacnpenenenus F(X) u moctpouts e€ rpaduxk.
11*. Cayuaiinas BenuurHa X 3a7aHa QyHKIIMEH pacripeieICHuUs:
0 mpu X< 2,
F(X)=1(x-2)mpu 2<x<3,
1lnopu x>3.
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BrluncnnuTh BEpOATHOCTh MONAJAHUs CIy4YallHOW BEJIMYMHBI X B HHTEPBaJIbI
(152,5) u (2,5; 3,5).
12*. Cnyuaiinas BenmunHa X 3a/1aHa QyHKIIMEH pacrpeaesieHus, yKa3aHHO!
B IIpebIAYIIEH 3a0ade. HalTv mIoTHOCTh pacupenesieHus CIly4YaiHON BEJIMYHHBI.
13*. CrrydaifHasi BeJIMYMHA UMEET TNIOTHOCTh PacipeieICHuUs:
0 mpu x<0,

f(x)= ;SinXHpI/I 0<x<m,
0 mpu X > 7.

HaiiTu BepoOATHOCTH TOTO, YTO B PE3yJbTaT€ HCHBITAHHUS BeIuYuHA X
IpuUMeT 3Ha4YeHUe, 3aKIouéHHoe B uHTepBaie (0;1/4).

14*. 3agaHa IUIOTHOCTh pACHpPENENICHHS HENPEPHIBHOW Ciy4yalHOU
BEJIWYUHBI X

0 mpu x<0,

f (x) = {sin x mpu 0<xs%,

Vs
0 opux > —.
P>

Haiitu ¢pynkumio pacrpenenenus F(X).
15*. CnyuaitHasi BeIMUMHA 3a/1aHa MJIOTHOCTBIO PACIIPE/ICIICHHS:

V4
0 mpu X<——,
P 2

f(x)=qacosx mpu —72Z<xs72[,

T
0 opu X > —.
PrR=5

Haiitu a u F(X).

2.5. Yucii0Bble XapaKTePUCTUKH HENMPEPBIBHBIX CJOYYAWHBIX BeJHYMH.
PaBHOMepHOE, HOPMAJIbHOE M NI0KA3aTeIbHOE pacnpeae1eHus

Mamemamuueckoe odxxcuoanue HENPEPHIBHOW CIydailHONW BenWYuHBI X
ONIPENEIIAETCS PABEHCTBOM:

+00
M(X) =[x (x)dx,
“o0
re f(X) —TUIOTHOCTH pacrpeneeHus ClydaitHON BeTUIUHbI X.
Jluchepcusi HENPEPHIBHOM  CIIy4aHOW BeNWYMHBI X  OINpenesieTcs
PaBEHCTBOM:

D(X) = jw [x = M(X)J f(x)dx,

—0

HJIK PaBHOCUJIbHBIM PaBECHCTBOM:

D(X) = r X2 £ ()dx—=[M (X)F.
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Cpeonee keadpamuyrHoe OmKIOHeHUe HETIPEPhIBHON CIIy4allHON BEIUYUHBI

OIIpCACIIAACTCA PABCHCTBOM!
o(X)=./D(X).

Moooti My(X) HenpepbIBHOW CIy4ailHOW BeNMWYMHBI X Ha3bIBAaIOT TO €€
3Ha4YeHHE, IPU KOTOPOM IUIOTHOCTh PacIpeieTICHUs] MaKCUMAaJbHa.

Meouanoii M,(X) HETIpEepBIBHOM CITyYaifHON BEIMYMHBI X HA3bIBACTCS TaKOEC
ee 3HayeHue, AN KOTOPOTO OJMWHAKOBO BEPOATHO, OKAXKETCA M CiydaiiHas
BEJIMUMHA MEHbIIE Win O0obiine M, (X), T.e.

P(X< M(X))=P(X>M¢(X))=0,5.

[InoTHOCTH pacmpeneNieHrs HeMIPEPhIBHBIX CITYYalHBIX BEIMYWH HA3BIBAIOT
TaKKE 3AKOHAMU PACnpeOeieHUs..

Pacnipenenenne BepOATHOCTEW  HA3BIBAIOT  pPABHOMEPHbIM, €CIH  Ha
UHTEpBaJie, KOTOPOMY NIPHHAJJIEKAT BCE BO3MOXKHBIC 3HAUYCHUS CIyYallHON
BEJIMYMHBI, TUIOTHOCTh pAacCIpeneNicHUs] COXpaHsSeT TIOCTOSHHOE 3HaueHue, a
UMEHHO

0 npu  x<a,
f(x)=41/(b—a) mpu a<x<b,
0 npu  x>Db.

YuciioBble XapaKTEepUCTUKH PABHOMEPHOTO PaCIpeeIICHUS:
M(X)=(a+b)/2, D(X)=(b-a)%/12, o(X)=(b-a)/(2/3).
Ecnu cnyyaiinas BenmmuuHa X pacrpezeneHa paBHOMEPHO, TO
0 mpu  x < a,

F(x)= l))(—a npu  a<x<Db,

1 mpu x2=b,
a TaKxKe
-a
Pla<X <p)= p-a
b-a
Hopmanonvim  Ha3pIBalOT — paclpelesieHue  BEPOSITHOCTEW — CIy4auHOU
BEJIMYMHBI, KOTOPOE OIUCHIBACTCS MIJIOTHOCTHIO:

F(x)= a2t
ov2n
YucnoBble XapaKTEPUCTUKA HOPMAIIBHOTO PACTIPEIECIICHHUS :
M(X)=a, D(X)= ¢°, o (X)= o
Ecnu ciywaiinas BenmuuHa X pacupeneneHa HOpMaJIbHO, TO

F(x):db(x;aj+%,

o)

rae O(x) = et 2gt — bynknus Jlamaca.

O ) X

1
N2
BeposTHOCTE TOro, 4ro ciaydanHas BeauyuHa X, pacupenci€éHHas I10

HOPMAJIbHOMY 3aKOHY, MPUMET 3HAayY€HUe, MpUHaAIexaniee UHTepBaly (a,p),

paBHa
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P(a < X <ﬂ):q>(ﬂ;aj—®(“_a}

(o}

llokazamenvuoim — (IKCNOHEHYUANbHLIM)  HA3BIBAIOT  paclpelesieHue
BEPOSITHOCTEW HEMPEPBIBHOM CIIyYaWHOW BEIMYMHBI X, KOTOPOE OIMCHIBACTCS

MJIOTHOCTBIO
0 npu X <0,
00| o
e npu X=>0.

rac A — IIOCTOSTHHAS TOJ0KUTENbLHAS BEIUYHNHA.
®YHKHHH PacpCaACICHUA ITOKA3aTCIIbHOTO 3aKOHA

)=, T
—e npu X > 0.
YucnoBele XapaKTEPUCTUKH MOKA3ATENBHOTO PACIIPEACIICHUS:
M(X)=1/4, D(X)=1/4% o(X)=1/A.
BepositTHocTh Tomamanus B HHTEpBa (,ff)) HENPEPBIBHOW Ciy4altHOM

BEJIMYMHBI X, pacrpeieIEHHOM 0 MTOKAa3aTeIbHOMY 3aKOHY, paBHA
Pla< X< f) =% e

OO6pa3upl penieHus 3aaad
3amayal. CnyvaiiHas BennunHAa X 3aaHa IUIOTHOCTBIO PacCIpeieieHUs
X
f(X)zl—E Ha npomexytke [0;2). Bue storo mpomexyrtka f(X)=0. Haiitu

MaTemaTHueckoe oxumanue M(X).
b

Pemenue. l3BectHO, 4TO M _[Xf dX 3HAYUT,
a
2 2 2 2 2
=jx[1—§jdx:jxdx—lj'x2dx:x— 1 _2
0 2 5 29 210 2 30 3

3amava 2. [[n0THOCTH pacnpenesieHus CIIy4YalHOW BEJTMYUHbI
0 mpu x<0,
f(x)=42x®> mpum 0<x<l
0 mpu x>1.
Haittu nqucniepcuio D(X).
Pemennue.
b

2
Ixf dx—Uxf j j‘xz-szdx—(Jl'x-xz-deJ =
0 0

a
1 (, x4 (1) _3
0 4 10/ 20

1 1 2 «5
= ZI x4dx — (2.[ x3dx] =2.2
0 0 5
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3amauya 3. OnpenenuTs MaTeMaTUYECKOE OKUIAHUE, TUCIIEPCUIO U CPEIHEE
KBaJpaTUYHOE OTKJIOHEHHE U1 CIy4allHOM BEJIWYUMHBI C PAaBHOMEPHBIM
pacrpeeIeHUEM.

Pemenne. IIMOTHOCTE BEPOSTHOCTH  PABHOMEPHO  pPaCHpeAcIEHHOM
CIIly4YalHOM BEJIMYMHBI PaBHA

0 npu  x<a,
f(x)=41/(b—a) mpu a<x<b,
0 npu x> Db,

Torma
b 1 b*-a° a+b
a b-a 2 2

1 1
Ixf X )dx = J—adx_b—EZ

D(X)= I\/|(><2) ['VI(X)]
Haiiném M(X)*:
2

(X ):j{bx ]'_a).x3

a

b b’-a® b*+ab+a’
a 3b-a) 3

3HAYHT,

_b*+ab+a® (a+b) (b-a)

3 4 12
Crnenosatensno, o(X)=,/D(X) = \/_

Bagaua 4. CnydJaiiHas BeiqnurMHa X UMEET HOPMAJIBHOE PacClpeleICHUE C
M(X)=0 u D(X)=1. Uto 6onbmie, P(-0,5<X <-0,1) mm P(1<x<2)?

Pemienune. BeposTHOCTh monamanuss B uHTEepBan (o, [ ) cioydaiHO#
BEJIMYUHBI X, OAYNHEHHON HOPMAaIbHOMY 3aKOHY, OMPEACIIIETCS Yepe3 3HaUCHHUS
¢byukiuu Jlannaca o dpopmyie:

P(a < X <ﬂ):cp(ﬂ;aj—cp(“_a).

(o}

D(X)

[ToaTomy

P(-05< X <-01)= cp(_ O’i_ Oj - @(#j =®(-01)-d(-05)=

= —®(0,1) + @(0,5) = —0,0398 + 0,1915 = 0,1517.

Pl< X <2)= @(?j - q{%) = ®(2)-®(1) = 0,4772-0,3414 = 0,1359.

Takum obOpaszom, P(-0,5<X<-0,1)>P(1<X<2).

3agaua S. [[uamerp aeranu, U3rOTaBJIMBAEMOM HAa CTaHKE,- Clly4alHas
BEJIMUMHA, paCHpe/esieHHass [0 HOpPMajJbHOMY 3aKOHY C MaTeMaTUYeCKUM
OXXHJIaHUEM a=25 cm ¥ CpeHUM KBaJIpaTUYHbIM oTKJIOHeHUeM o = 0,4 cm. Halitu
BEPOSATHOCTh TOTO, YTO JABE B3AThIE HayAady J€Talld HMEIOT OTKIOHEHHUE OT
MaTEMATUIECKOr0 OKUAAaHU 110 a0COoII0THOM BennunHe He Ooiee 0,16 cm.
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Pemienne. BeposTHOCTH TOro, 4ro Hayzady B3sTasg Je€Talb HMMEET
OTKJIOHEHHE O OT MaTEMaTUYECKOTr0 0XKHIaHUsI, paBHA

P(X —a <5)=20(510),
Toraa

P(X —25 <016)=20(0,16/0,4) = 20(0,4) = 20,1554 = 0,3108.

CrnepnoBartenbHO, I JBYX HayAady B3SThIX AETaJIed UCKOMAasl BEPOATHOCTh
COCTaBUT (0,3108)2 ~ 0,096.

3apmaua 6. HenpepriBHas CB X uMeeT MokaszaTelnbHOE pacrlpeelieHUe ¢
napametpoM A =0,4. HaliTu XapakTEepUCTUKU  CIy4alHOU  BEJIMYMHBI,
MHTETPAIbHYIO (YHKIIUIO U BEPOSITHOCTh TOTO, YTO CIIy4aiiHas BEJIMYMHA IPUMET

3HaueHue B untepnae (6,10).
Pemenue. I110THOCTB pacnpenesieHnss UMEET BUA:

(%) 0, eclii X <0;
X) =
0,4 %% ecmm Xx>0;

M(X):G(X):%:O—Z:Z,S; D(X) = 6,25,

TOT A
eciii X <O0;

0,
F(X) =
(0 {1— e 0% ecrmm x>0
P(0< X <10)=e %% — 79419 =0 0907 — 0,0183 =0,0724.

3anaum 19 peeHus
1. CnydaiiHas BeiawurHa X 3aJlaHa IUIOTHOCTBIO pacmpeneicHus f(X)=2X B
untepsaie (0,1); Bae atoro uareppana f(X)=0. Halitu MmaremaTrueckoe 0xuaaHHe
BEJIMYUHBI X.
2. Haittu pucnepcuro ciay4yalHOW BeNnW4uHBI X, 3a7aHHOM (GyHKIUEH
pacrpeieIIeHus:
0 mnpm x<-2,

x 1
F(X)=<—+= n-2<X<2,
(X) 4 T5
1 mpu X>2.

3. Onpenenuth MaTeMaTHYECKOE OKWIAHHWE CIy4ailHOW BEITUYMHBI, €CIIH
f(x)=0,5 B unTepBaie (2,4); Bue 3Toro uurepnaina f(x)=0.

4. llena nenenus mkansl amnepmerpa paBHa 0,1 A. IlokazaHus OKpyIJsitoT
70 OJKaWIero menoro jaeneHus. HailTu BepoOsSITHOCTH TOTO, YTO TPU OTCUETE
Oynet cienana ommoOka, npesbimaromias 0,02 4.

5. IToe3na maHHOrO MapuIpyTa TOPOACKOrO TpamBasl UAYT C UHTEPBAIOM 5
MHUHYT. [laccaxxup moaxXxoauT K TpaMBalHOM OCTAHOBKE B HEKOTOPBIA MOMEHT
BpeMeHH. KakoBa BEPOSTHOCTH IMOSABJIEHHS IMACCAXKHUPA HE pAHEE, YEeM 4Yepes
MHHYTY MOCJIE yXOJia MPEAbIIYIIEro Moe3aa, HO HE MO3AHEe, YEM 3a JIBE MUHYTHI
110 OTXO0J1a CJIEYIOLIEro noe3aa’?
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6. Marematuueckoe OXHAAHHE HOPMAIBHO pacHpeAeNEHHON ClydaiHOM
BEIUYMHBI X paBHO 3, a cpefHee KBaApaTUYECKOe OTKIOHEHUE paBHO 2. Hanmcats
IUIOTHOCTb ¥ (PYHKIIMIO pacIpeleICHUs BEINYUHBI X,

7. HopManbHO pacnipenenéHHas ciiyyaiiHas BeJIrunHa X 3a7aHa MII0THOCTHIO

pacnpenenenus  f (x) = 1 g eaPiso,
5\2rx
JTHACTICPCUIO CITy4alHON BEJIUYUHBI X.

8. MaremaTuueckoe OXHIaHUE U CpeAHEee KBAJAPaTUYECKOE OTKIOHEHUE
HOPMAJILHO PACTIPEEICHHONW ClydyailHON BeIM4MHBI X paBHBI COOTBETCTBEHHO 10
u 2. Haiitu BepOSTHOCTH TOTO, UTO B PE3yJIbTaTe€ UCHBITAHUS X MPUMET 3HAYCHUE,
3aKkou€HHOoe B mHTepBate (12,14).

9. Amromar w3roroBiseT mapuku. lllapuk cyWTaeTCS TOMHBIM, €CIIU
OTKJIOHEHHE JAHaMeTpa OT MPOEKTHOTO pa3Mepa IO aOCOIIOTHOW BEIUYUHE
Menbiie 0,7 mm. Cuuras, 4To ciaydaiiHas BeIM4YMHA X pacnpenesieHa HOPMAJIBHO
CO CpeIHUM KBaapaTWUYeCKuM OTkIOHeHHeM o =0,4 mm HAWTH, CKOJBKO B
cpenHeM OyeT roJiHbIX mapukoB cpean 100 u3roToBICHHBIX.

10. Hamucath MmIOTHOCTh M (YHKIMIO paclpelesieHusl IMOoKa3aTeabHOTo
3aKOHa, €Cclii mapameTp A=>5.

11. Haiitu mnapamerp A mNOKa3aTeIbHOTO pacHpenesieHus, 3aJaHHOro
motHocTsIo f(X)=0 mpu X<0, f(X)=2¢* mpu x>0.

12. HemnpepbiBHast  ciydaifHas  BenuuumHa X pacmpeaeneHa 1o
ITOKA3aTeIbHOMY 3aKOHY, 3aJaHHOMY ILIOTHOCTBIO BepositHoctd f(X)=3e* mpm
x>0; mpu X<0 f(x)=0. HaiiTu BEpOSATHOCTH TOTO, YTO B Pe3yJIbTaTe UCIBITAHHUS X
nonaaér B uarepnai (0,13; 0,7).

13. Haiitu MmareMaTudecKoe OXXHJAHHE, JHUCIEPCHI0O U  CpElIHee
KBaJIpaTHUECKOE OTKJIOHEHHE [OKA3aTeIbHOIO PpaCHpeleleHus, 3aJaHHOTO
mioTHOCTHIO BeposTHocTH f(X)=10e™ (mpn x=0).

14*, Cnydvaiinas BeJMuuHa X 3a/aHa IUIOTHOCTBIO pacnpeaencHus f(X)=1/2x
B wuHrepBase (0,2); BHe »Toro wmHtepBaiga f(X)=0. Haiitm maTemarudeckoe
OXKHUJIaHUE BEJIMYUHBI X.

15*. Cnyuaiinas BenuuumHa X B uHTepBaie (0,5) 3agaHa IIOTHOCTHIO
pacnpenenenus f(x)=(2/25)x; sae storo unrepraina f(x)=0. Haittu aucnepcuto X.

16*. BpluuciauTh AWCHEPCUIO W CpEIHEE KBaJpaTHUUECKOe OTKIOHEHHE
ciyyaitHoi BenwuuHbl, ecim f(X)=1/6 B muTepBane (0,6); BHE 3TOro WMHTEpBaia
f(x)=0.

17*. llena peneHus WIKaJIbl W3MEpUTENIbHOrO Tmnpubopa paBHa 0,2.
[Tokazanuss npubopa OKPYIJISIOT 10 Onwkailiiero uenoro jAeneHus. Haiitu
BEPOSATHOCTh TOTO, UTO MPHU OTCUETE OyneT caenaHa ommoOka: a) menbinas 0,04; 0)
6oxpmag 0,05.

18*. Bce 3HaveHHS paBHOMEPHO pACIpPEACIIEHHON CIy4ailHOW BEIUMYWHBI
nexat Ha oTpe3ke [2,8]. HailTu BeposTHOCTh MomnajaHusl Ciy4yallHON BEJIMYMHBI B
uHrepnai (3,5).

19*. Hammcarp miIOTHOCTP W (QYHKIUIO PACTIPEICICHUS] HOPMAaIbHO
pacrpenenéHHON Cy4yaiiHOW BenuuHbl X, 3Has, uto M(X)=3, D(X)=16.
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20*. HopmansHO pacmnpenenéHHas ciaydaiiHas BenmnunHa X 3a7aHa

IUIOTHOCTBIO pactpenenenus f(X) = ie‘(x‘S)2 ',
N
0KUJAHHUE U JUCIIEPCUIO CIIyYaWHOU BEJIMYUHBI X.

21*. MaremaTn4ecKoe OKHUJaHUE U CpeJHEee KBaIpaTHUECKOe OTKIOHCHUE
HOPMAaJIbHO pacIpeie]ICHHON CITy9aifHON BeMWYUHBI X COOTBETCTBEHHO paBHBI 20
u 5. HaiiTu BEpOSATHOCTH TOTO, UTO B PE3YJIbTATE UCIIBITAHUSA X IPUMET 3HAYCHHUE,
3akou€HHoe B mHTepBate (15,20).

22*. Jleranb, W3TOTOBJICHHAs aBTOMATOM, CUHMTACTCS TOIHOM, €CIIH
OTKJIOHCHHE €€ KOHTPOJIBHOTO pa3Mepa OT MPOEKTHOTrO He mpeBbimaeT 10 .
CrnydaliHple OTKJIOHEHHS! KOHTPOJUPYEMOTO pa3Mepa OT MPOEKTHOTO IMOTYNHEHBI
HOPMAJIbBHOMY 3aKOHY CO CPEIHUM KBaIpaTHYECKUM OTKJIOHCHHEM O0=5 MM U
MareMmatuueckuMm oxuaanrueM a=0. CKOJbKO TPOLEHTOB TOJHBIX JeTaliel
M3TrOTaBJIMBAET aBTOMAT?

23*. Hamucarh MIOTHOCTh W (PYHKIIUIO PACTIPEICIICHHS MOKa3aTeIbHOTO
3aKOHa, eclii mapamerp A=6.

24*. Haiitu mapameTp A TOKa3aTeIbHOIO paclpeaeieHus, 3aJaHHOrO
dyrkumeit pactpenenenust F(X)=0 mpu x<0 u F(x)=1-e** mpu x>0.

25*. HempepbiBHass cioyyaiiHas BenuuMHa X pacmpeneneHa 1o
MOKa3aTeJIbHOMY 3aKOHYy, 3aJlaHHOMY Mpu X>0 IUJIOTHOCTBIO pacrhpeaesieHus
f(x)=0,04 e%**; mpu x<0 ¢ymkmms f(X)=0. HaiiTH BEpOSTHOCTH TOrO, 4TO B
pe3yabTare ucnbiTanus X nonaiet B unrepnai (1,2).

26*. Haiitm wmaTeMaTHYeCKOe OXHUIAHUE, JTUCIEPCHI0 U  CpeaHee
KBaJPaTUYECKOE OTKIOHEHHWE I0Ka3aTeIbHOTO 3aKOHA, 3aJaHHOTO (QyHKIHEH
pacnpegenenns F(x)=1-e " mpu x>0.

Haiitu mMaTtematruyeckoe

VYkazanue. Ilocine mpoBenenust 3aHsTuid 10  pazmenam  2.1-2.4
PEKOMEHTyeM MPOBECTH KOHTPOJIbHYIO padboTy No 2.

2.6. CucreMa IBYX CJOYYAHHBIX BEJTUYHH

/JleymepHoti Ha3bIBAIOT CiiydaliHylo BennuuHy (X,Y), BO3MOXKHbBIE 3HAUYCHHUS
KoTtopoit ectb mapel umcen (X,Y). CocraBusitomme X u Y, paccMaTpuBaembie
OJIHOBPEMEHHO, 00pa3yIOT cucmemy NBYX CIyYalHBIX BETUYHH.

Jluckpemnoii Ha3BIBAIOT JBYMEPHYIO BEIWYWHY, COCTaBISAIONIME KOTOPOM
JTUCKPETHBI.

Henpepwvigroii Ha3pIBaIOT ABYMEPHYIO BEJIHMYHHY, COCTABJISIONINE KOTOPOI
HEIPEPHIBHEI.

3axonom pacnpedenerusi OUCKDEMHOU O8YMEPHOU CAYHUAUHOU BelUYUHDL
Ha3bIBAIOT MIEpEYCHb BO3MOXKHBIX 3HAUCHUI 9TOH BEIMUMHBI, T.€. map 4ucen (Xi, Y;)
1 ux BepositHocteit p(X;, ¥j), (i=1,2,...,n; j=1,2,....m).
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3aKOH pacnpeaeneHus JUCKPETHON IBYMEPHOM CIIy4alHON BETUYHHBI MOXKET
OBITh 331aH C IOMOUIbIO TAOJIMIIBI C IBOMHBIM BXOJIOM.

N " v2 Y

X

X1 P(X1,y1) P(X1,Y2) P(X1,Ym)

X2 P(X2,Y1) P(X2,Y2) P(X2,Ym)

Xn P(Xn,Y1) P(Xn,Y2) P(Xn,Ym)
IIpu sTOM ZZ p(xi : yj): 1.

i=1 j=1
Dyuxyuel pacnpeoeneruss BEPOSITHOCTEH TBYMEPHOU CIy4alHON BEIUYUHBI
Ha3piBalOT (yHKIHIO F(X)y), onpenensroniyro s KaXIOoW mapbl 4ducen (x,))
BEPOSITHOCTH TOTO, YTO X MPUMET 3HAYCHUE, MEHbIIEE X, U MPU ITOM Y MPUMET
3Ha4Y€HUE, MEHBIIIEE !
F (x,y)=P(X<x,Y<y).
OyHKIUS pacnpenesaeHus: o0aaaaeT CIeayINMI CBOCTBAMMU.
1°. 3maueHus GYHKOME pACTIPENCICHUS  YIOBICTBOPSIOT —JBOMHOMY
HEPaBEHCTBY
0 <F(x,y)< 1.
2°. F (X,y) ectb Hey6bIBaoIas HyHKIHS [0 KAKIOMY apryMEHTY:
F (x2,Y)= F(X1,y),ecam Xo > Xg;
F (X,y2)= F(X,y1),ecmm y,> 1.
3°. IMeroT MECTO MpeebHbIC COOTHOMICHNUS
1) F(=0y)=0, 3) F(-o0,~ )=0,
2) F(X,— 0)=0, 4) F(+00,+0)=1.
4°. a) [pu y=+0 ByHKUHS PACIPEETCHHS CHCTEMBI CTAHOBUTCS (yHKIHCH
pacrpeneneHus COCTaBIISIIOIEN X
F(X,+00)=F(X).
0) [lpu x=+oco dyHKIMA pacupene’eHUus] CUCTEMbl CTAaHOBHUTCS (PYHKIUEH
pacrpeiesieHus COCTaBIIsiroIen Y
F(+o0,)=Fa().
Teopema. Bepoamuocmv nonadanusi ciyuatiHOu MOYKU 6 NPAMOY20JIbHUK,
ocparuyennslil npamoimu X=x,, X=x,, Y=Y1, Y=Y, pasna
P(Xi< X< %o, Y1 YL Yo)=[F (X2, Y2)-F (X1, Y2)I-[F (X2, y1)-F(X1, y1)]-
3aKOH paclpeesieHusT HENPEpPbIBHOM JIBYMEPHON CIIy4YalHOW BEJIMYUHBI
3aaéTcs TNIOTHOCTBIO pactipenenenus f(X,y).
IInomnocmoio  coemecmnozo  pacnpedenenus  eeposmuocmeit  f(X,y)
JBYMEpPHOM HENpepbIBHON ciiydallHOM BenuuuHbl (X,Y) Ha3bpIBalOT BTOPYIO
CMEIIaHHYI0 YaCTHYIO MMPOU3BOJHYIO OT (DYHKIINH PaCIIPEACIICHUS
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f(xy)= _ang(;y, y)

['eomeTpudeckn 3Ty (QYHKIIMIO MOXXHO HCTOJKOBAaTh KaK IMOBEPXHOCTb,
KOTOPYIO Ha3bIBAIOT NOBEPXHOCTBIO PACNPEOENEHUS.

3Has IUIOTHOCTH COBMeCTHOTrO pacopeneneHus f(X,y), MoxHO HaWTH
dbyukuio pacnpenencHus F(X,y) mo popmyie

F(x,y)= JX JX' f (x, y)dxdy.

—00 —00
JIBymMepHas TUIOTHOCTHh BEPOSATHOCTH 00JIa/TaeT CASAYIOMHUMH CBOMCTBAMMU.
1°. JIByMepHas MIOTHOCTh BEPOSITHOCTA HEOTPULIATEIIbHA!
f(x,y)= 0.
2°. JIBOITHOM HECOOCTBEHHBIM MHTETpan ¢ OCCKOHCYHBIMU TpeAesiaMu OT
JBYMEPHOM INIOTHOCTU BEPOSTHOCTU PABEH €IUHULIC:

+00 +00
F(x,y)= [ [f(xy)dxdy =1.
—00 —00
MateMaTHIeCKUe OXKHMIAHWS TUCKPETHBIX COy4aiiHbIX BenuunH X u Y,
BXOJSAIIMX B CUCTEMY, ONPEEISIOTCS 110 (hOopMyJiam

n m n m
m,=M(X)=2> xp;, m,=M(Y)=2>"y;p;,
i=1 j-1 i-1 j-1
a MATEMATHUUYCCKOC OXKHUIAHUC HerepBIBHBIX CﬂyqaﬁHBIX BCJINYUH — IIO
dhopmynam

m, = M(X):TTX f(x, y Jxdy, m, = M(Y)=T+fy f(x, y Jdxdy.

Touxa (My; My) HA3BIBACTCS YeHMPOM pAcceusanusi CACTEMBI CITydalHBIX BEJIMUYHH.
Jlucriepcun  TUCKPETHBIX CIydailHBIX BeIuunH X M Y ONpeaesseTcs IIo
dbopmynam
n m n m
D(X):ZZ pij(xi_mx)z’ D(y):zz pij(yj _my)z'
i=1 j=1 i=1 j=1
Jlucriepcui  HEMPEPBIBHBIX CIIydalHBIX BedMddH X © Y, BXOASAIIMX B
CHCTEMY, HAXOJATCS 1O (hOPMYyIIaM.
+00 +00 +00 400

D(X)=_[ I(x—mx) f(x, y)dxdy, D(Y):j' I(y—my) f(x, y)dxdy.

—00 —00 —00 —00
CpenHue KBaJpaTUYECKUE OTKIOHEHUSI CIAydaHbiX BeauuuH X u Y
onpenenstorcs no popmynam

zeq/DiXi, ay:W/Diyi.
J{71s1 BBIYUCIICHUS TUCTIEPCUI MOTYT OBITh MPUMEHEHBI (DOPMYJIbI
2 2 2 2
D(X)=M(X*)=(M(X))",  D(Y)=M(Y?)~(M(Y))".
Koppenayuonunvim momenmom [, CIyd4alHbIX BeIHMYUMH X KM Y Ha3bIBAIOT
MAaTeMaTUYECKOE OXKUJAHUE MMPOU3BEACHUS OTKIOHEHUN 3TUX BEJIUYHH:
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o =M[(X =M XY —M(¥))]

I[J'ISI BBIYUCJIICHUA KOPPCILIMUMOHHOTO MOMCHTA JHCKPCTHBIX BCJIIMYMWH

HCIIONTB3YIOT GOPMYITy
n m

Hyy ZZZ[Xi - M(X)][Yj - M(Y)]p(xi’yj)’

i=1 j=1
a JIJIs1 HeMIPEPHIBHBIX BEJIMYUH — POpMYITy

+00 +00

pt = [ [IX MLy - MO (x,y)ey

—00 —00
Kosppuyuenmom xoppenayuu Iy, cilydalHbIX BequuuH X U Y Ha3bIBAaIOT
OTHOIIICHUE  KOPPEISIMOHHOIO  MOMEHTa K  MPOU3BEICHHUIO  CPEIHUX

KBaJIpaTHYCCKUM OTKJIOHCHMI 3TUX BEJIMYNH:

rxy = :uxy /(Gxgy)'

Kosddunnent koppemsiuun — Oe3pasmepHas BEIMYMHA, HPUUEM |fy|<1.
KoaddutmenT xoppensunu CayXuT A OIEHKHA TECHOTHI JIMHEHHOU CBSI3U MEXIY
X1 Y: ueM Onmxe abCOMIOTHAA BEIMYMHA KO3(PPUIMEHTa KOPPEIALMH K €IUHULIE,
TeM CBsI3b CHJIbHEE, YeM Onuxe aOCOoNIOTHAas BeaudYuHa KoddduuueHTa
KOPpEJSLIUY K HYJII0, TEM CBA3b ciiadee.

Koppenuposannvimu Ha3bIBAIOT JIBE CIydyalHBIE BEIMYWHBL, €CITU UX
KOPPEJSIIHOHHBIA MOMEHT OTJIMYECH OT HYJISI.

Hexoppenuposannvivu Ha3bIBalOT JBE CIydalHbIE BEIUYMHBI €CIHU HX
KOPPEJSAILMOHHBIM MOMEHT paBEH HYJIIO.

Oo0pa3upbl pemieHus 3a1a4
3amava 1. 3agaHo pacnpeqieeHre IBYMEPHOW CITy4ailHON BETUYUHBI:

X,y 1 2 3

1 1/18 1/12 1/36
2 1/9 1/6 1/18
3 1/6 1/4 1/12

HaiiTn MaTeMaTuyeckoe okuJlaHue CIy4yalHbIX BequyuH X 1 Y.,
Pewmenue. MiMeem

mX:1.i+2.1+3.1+1.i+2.1+3.£+1.i+2.i+3.i:Z’
18 9 6 12 6 4 36 18 12 3
my:1i21+3i+11+21+3i+1l+2l+3izg
18+ 12 36 9 6 18 6 4 12 6

711
Touka (ggJ ABJIIETCSI LIEHTPOM pPACCEMBAHUsS I 3aJaHHOW CHCTEMBI
(X.Y).
3apaua 2. Hailtu nucnepcuu ciayyallHbIX BelMdMH X W Y MO YCIOBHUIO
NPEAbIAYIIEH 3a1a4H.
Pemenne. D(X)=M(X?)-[M(X)] > ; D(Y)=M(Y?)-[M(Y)] 2.
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M ()( 2);: _%_.+_f% 4_52 +__%_ f% Ea .;¥_.+.:%__+.52_:: E&&; [)()( ) EE%.__f%Ez 0

18 9 6 12 6 4 36 18 12 9 9 9 9
w?)ol, 4, 1,4, 1,9 1 4 90 18 ) 13 121 17
18 12 9 6 18 18 6 4 12 36 36 36 36
3anaqa 3.,HaHa INIOTHOCTb BCPOATHOCTU CHUCTCMBbI CquaﬁIHJX BCJIINYNH

(X,)Y):
f(x, y)=0,5sin(x +y) (0 <x< /2, 0 <y< 1w/2).
Onpenenuts: a) GYHKIUIO paclpeneleHUs CHCTEMbI; 0) MaTeMaTHYECKUE
oxxuganust X u Y; B) KOPPEISAIHUOHHBIM MOMEHT; T') KO3()PHUIIMEHT KOPPEIAIUH.
Pemenne. a) Haxonmum ¢ynknuto pactpenenenus (mpu 0 < x< /2, 0 <
y<m/2)

XY
F(xy)=P(X <xY <y)=[[05sin(x+ y)ixdy = 05[sin x+sin y —sin(x+ y)].
00
0) MareMaTruyeckoe OKUJIaHue CITy4ailHOM BEJIMUUHBI X:
wl2ml?2 wl2
M(X)=05 [ [xsin(x+y)ixdy =05 | x{— co{x + %) + cosx}dx =" ~0,785.
0 0 0

Jucnepcust ciiydaifHOW BETUYUHBI X:

xl2xl2 2 zl2 2
D(X)=05 *si dxdy - =05 [x*| - { Zj dx— 2 =
(X) £ lx sin(x + y )dxdy T {x{ co x+2 +cosx |dx

N

16

2
=2 T 2~0188.
16 2

W3 cummeTpun MI0THOCTH BEPOSITHOCTH OTHOCUTENBHO X U Y CIIEyeT, YTO
M(Y) =M(X), D(Y)=D(X).
B) KoppensiunoHHbii MOMEHT

ml2rl2

2
1, =05 ! !xysin (x+ y)dxdy—71[—6:

wl2 2 2
:O,SJ X{sin [x+£)—sinx—zcos[ de——:z—l—— -0,046.
; 2 2 2 16 2 16

r) o, -0, =D(X)=D(Y)=(7? +87 —32)116. Torxa

16— 7% —
ry = Hyy _87; 6-r7 N O,73688z_0’2454.
ooy, n°+8r—-32 300232
3amava 4. 3agaHo pacnpeneneHne BEPOATHOCTEN NMCKPETHOM ABYMEPHOM
CIIly4YalHOM BEJIVWYUHBI:

X |3 10 12
y
4 0,17 0,13 0,25
5 0,10 0,30 0,05

Haiitu 3akoHbI pacnpeaeneHus coctapisitonux X u Y.
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Pemenune. Cl0XMB BEpPOSATHOCTH IO CTOJOIAM, TMOJYYUM BEPOSTHOCTH
BO3MOKHBIX 3HaueHuit X: P(x;= 3) = 0,27; P(x,=10) = 0,43; P (x3=12)= =0,30

X

3

10

12

Pi

0,27

0,43

0,30

Konmpons: 0,27 +0,43+0,30 =1
AHQJIOTUYHO, CJIOUB 0 CTPOKaM, HalJIeM paclpeiesIeHUe COCTaBIISIIOLIEH

Yi

4

5

Pi

0,55

0,45

Konmponw: 0,55 + 0,45 = 1.
3agaya 5. HailTu BeposSTHOCTb TOro, YTO B pE3yJbTaT€ HCIBITAHUS

cocTaBisitonas X IByMEpHOU Ciy4aitHOW BemuuHHI (X, V) npumer 3HaueHne X< 2
U MpU 3TOM COCTaBISIOIIAs ¥V mpumer 3HaueHuey < 3, ecnu U3BECTHA (PyHKUUA

pacapenciieHus CUCTEMbI
1 X 1 1 y 1
F(x,y)=| —arctg -+~ |-| —arctg =+ =
( y) (ﬂ' g2 2][7[ g3 2]
[lo onpenenenuto (yHKIMM pacOpeneieHus JBYMEpPHOM

Pemenue.
ciydaiiHoi BenmuuHbl, F (X,y) = P(X<X, Y<y).

[TomoxkuB X = 2,y = 3, HOTYyYHUM UCKOMYIO BEPOSITHOCTb:

P(X <2,V <3)= F(2,3):(1arctgg+l : larctg§+l =
T 2 2)\nx 3 2
[tz 1)(1x, 1) 33 9
4 2)\z472) 42" 16
3apauya 6. Haiitm QyHKIUI0 pacnpeneneHuss IBYMEPHOU CIIy4ailHON
BEJIMYMHBI 110 TAHHOU MJIOTHOCTH COBMECTHOTO PacCIpeeICHUS

1
oY= e )

Pemenne. Bocnonbzyemcs hopMynoit

= jy' ]S f(x, y)dxdy.

—00 —00

1 y
1+ %2 )dy:—z[o

1 X
T2

e alfea b

1 1Y 1 ¢ dy
arctg x +
(72' 9 2) I

(arctg X + )dy =

T

(1 1)(1 1)
=| —arctgx+— | —arctgy +— |
T 2N\ 2

3apaua 7. [InoTHOCTB pacnpeneneHust AByMEPHOW CIy4alHON BEJTMYHUHbI
1
2L+ X2 JL+y?)

1+y

f(xy)=
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Haiitu BEpOATHOCTH NMOMANAHUA CIYyYaHOW TOYKHA B IPSMOYTIOJBHHUK C
sepmmHamu K (1;1); L (v/3;1); M (1;10); N (¥/3;0).

Pemenne. | cnoco6. BepoATHOCTh TMOMaaaHus CIIydalHOH TOYKH B
IPOU3BOJIbHYIO 00J1acTh D HaxoauTes mo popmyiie:

P(X,Y)c D)= H f(x, y)dxdy.

Torma

1Y 1 3@ dx
P( ” (1+x Xl+y )dxdy_?gl:br y? J1.1+ xz}dy_
V31
dy _1(z_ =
il 5 ey

Il cnoco6. Tlo wW3BECTHON TMJIOTHOCTH pACIPEACIICHUS CUCTEMBI JBYX
CIIy4ailHBIX BEJTUYMH MOXXHO HAWTHU (QYHKIHMIO pacrpeesieHus (CM. IpeIbIIyIyo
3amauy). BepostHOocTh momnagaHusi ciydaitHod Touku (X,Y) B MPSMOYTOJIBHHUK
paBHa

P(x < X <%, <Y <¥,)=[F (%, ¥,) = F(%0, ¥o)] = [F (%5, 1) — F (. 1)}
Jns pyHkumn

F(x,y)= (i arctg x + %j(% arctg y + %)

COOTBCTCTBYIOIIAA BCPOATHOCTDL paBHA

P(1<X<\/§,O<Y <1):H arctg«/_+ )( arctgl+1j—[larctgl+lj(1arctgl+1ﬂ—
T 2) \n 2\ 2

- [E arctg J3+ Ej : [E arctg 0+ 1) - (E arctg 1+ EIE arctg 0+ Ej =
T 2)\& 2) \n 2\ 2
[1 1](1 1] (1 1](1 1j (1 1]1 (1 1)1 1
il [ P R e el e [ e e
!32424242 3 2)2 \4 2)2| 48

3agaua 8. Haiitu mioTHOCTH coBMecTHOTO pacnpenencaus f(X,y) mo
W3BECTHON (DYHKIIMH pacrpeeIICHuU.

F(x,y)=sinxsin y(o <X < %;0 <y< %j

Pemienue. IIn1OTHOCTH COBMECTHOrO pacHpelesieHUsT HAaXOAUTCS IO
dhopmyiie:

1
= —arctgx
T

O°F
f(x,y)= .

oxoy

oF :

Halinem —: — = CO0SXSIny; Torna
ox  oOx
2
f(x,y)= .=cosxcosy  (0<x< m/2; 0< y< mi/2).

oxoy
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3agaum I pereHust

1. 3apmano pacmpejaeiieHHe BEpPOSITHOCTEW JUCKPETHOW  JIByMEpHOM
CIIy4YalHOM BEJIMYMHBI:
, 26 30 41 50
2,3 0,05 0,12 0,08 0,04
2,7 0,09 0,3 0,11 0,21

Haiit 3aK0HBI pacrpeneneHus COCTABISIONINX.

2. HaliTu BEpOSTHOCTH TOTO, YTO COCTaBJIsAtoIIas X JIBYMEpHOU CllydaiHOMN
BEJIMYMHBI IPUMET 3HaueHHue X<1/2 mpu 3TOM coctapisitonas Y MpuMeT 3HaYeHUe
y <1/3, ecnun u3BecTHa (QyHKIMS pacupeneneuus cucrembl  F(x, y) = (1/m arctg2x
+1/2) (1/= arctg 2y+1/2).

3. Haittu BeposTHOCT, TIOmamaHust ciaydaiHod Touku (X, Y) B
PSIMOYTOJIbHHUK, OTPAHWYCHHBIHN NPAMBIMU X = 1/4, x = 71/2, y = 7/6, y = 7/3. Ecau
u3BecTHa GyHKIUA pactpenencHus F(X,y)=sinx siny (0<x<mu/2).

4. HaliTu BeEpOATHOCTb TIOMAJlaHUs Ciay4dahHoW BenuuuHbl (X)Y) B
MPSIMOYTOJIbHUK, OTPAHUYCHHBIA TPsIMBIMH X=1, X=2, y=3, Yy=5, eciau h3BeCTHa
GyHKIMS pacripeaesieHus

F(Xy) ={0

5. Haiitu minoTHOCTB pacnpeesieHUs] CUCTEMBI JIBYX CIIyYalHBIX BEJIUYHH 10
M3BECTHOM (PYHKIMU paclpeeIeHus

Fxy)=(1-e¥)(1-e¥)  (x<0, y<0).
6. 3amana QyHKIUS pacnpenereHus: AByMEPHO CIIy4ailHOM BEIMYUHBI
1-3*-37Y +3* Ynpu x> 0,y=>0;
F(x ) ={O P y

Haiitn 1ByMEPHYIO IIIOTHOCTH BEPOSITHOCTH CUCTEMBI.
7. 3amana nByMepHas ciaydaitHas BenmnunHa (X)Y):
X

1-27%-27+27" 7 mpu x>0,y > 0;
mpu X < O y < 0.

npu X < 0w y < 0.

y X1=2 | Xp=9 | X%s=8
y;=0,4 [0,15 0,30 0,35
y,=0,8 |0,05 0,12 0,03

Haiitu KoppeasaioHHbI MOMEHT ¥ KOA(DPUIIUEHT KOpPETSAILIUH.

8*. 3amaHo pacmpeneneHuE BEPOSITHOCTEH ITUCKPETHON JIBYMEpPHOM
CIIy4ailHOM BEJIMYMHBI:
X
12 18 10
10 11 39

Haiitu 3aKk0oHBI pacripeieieHus: COCTaBIISIOIIUX.

9*. HaliTu BEpOsITHOCTh TOTO, YTO COCTaBJISAIOIIAs X JABYMEPHOU CllydailHOM
BEJIMYUHBI NMPUMET 3HaUC€HHE X<2, MPU 3TOM cOcCTaBisonias Y MpUMeT 3HAUCHUE
Y<3, ecnu u3BecTHa QYHKITUS pacipeieiCHUs CUCTEMBI

Flr ) = (x— 41(3/ -10)
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10*. 3agana QyHkuus pacnpeeneHus: AByMEPHOU CIIy4ailHON BEIMYNHBI

o 0<x<® o<v<”.
F(x,y) = sinxsiny mpm 0< X_E, < y_E,
0 mpux<Owummy<O0.
HaiiTi BeposTHOCTh nonasanus ciay4yaiHoil To4kH (X,Y) B IpsIMOYTOJIbHUK,
orpaHu4YeHHBIA npsiMbIMU X=0, X=nt/4, y=7/6, y=n/4.
11*. 3apana QyHKIMS pacnpeaereHus AByMEPHOH CIIy4ailHOM BEJIMYUHBI:

l-e*)1-e?) mpu x=>0,y>0;

F(X,y)=
(x.9) 0 mpu X < 0w y < 0.

HaiiTi 1ByMEpHYIO TUIOTHOCTH BEPOSTHOCTH cUCTEMBI (X, Y).

3. DJIeMEeHTBhI MATEMATHYECKON CTATUCTUKH

3.1. CrarucTudeckoe pacmnpeejeHne BbIOOPKH. IMIMPHYECKAs

byHkuus
pacupeaeienus. IloJuron u rucrorpamma

Bo10opouHoi COBOKYITHOCTBHI0 (i BBIOOPKOIN) HAa3bIBACTCSA
COBOKYIHOCTb CITy4allHO OTOOPAHHBIX OOBEKTOB.

I'eHepa/JibHOH COBOKYNHOCTBIO HAa3bIBACTCSI COBOKYIHOCTb OOBEKTOB, U3
KOTOPBIX MPOU3BOJUTCS BEIOOPKA.

O0beMOM COBOKYMHOCTH (BBIOOPOYHOM WJIM Te€HEpajbHOM) Ha3bIBACTCS
YKUCJI0 OOBEKTOB 3TOM COBOKYITHOCTH.

[lycTp 1 u3ydeHUs KOJMYECTBEHHOrO NpPU3HAKA X U3 TEHEPAIBHOU
COBOKYITHOCTHU M3BJI€YEHA BHIOOpKA, IPUUYEM X1 HAOII01a]I0Ch Ny pas, X, — Ny pas,...

k
Xk — Nk pa3z u z N; =n — 006bem BrIOOpKU. Habmonaemble 3HaUECHUS Xj HA3BIBAIOT
i=1
BapMAHTAMM, a IIOCJIEJI0BAaTEIbHOCTh BapUaHT, 3alMCAHHBIX B BO3PACTAIOLIEM
NOpSAJKE — BAPHALMOHHBIM psaaoM. Yucna HaOI0AeHUI HA3bIBAIOT Yacmomamu,
a UX OTHOIICHHUSA K 00beMy BBIOOPKH N; /IN=W; — omHocumenbHulMu 4acmomamu.
CraTuCcTHYeCKHM pacnpeaejleHHeM BbIOOPDKM Ha3blBalOT IEpEUYCHb
BapMaHT M COOTBETCTBYIOIIMX MM YacCTOT WM OTHOCHUTEIBHBIX YaCTOT.
CraTucThueckoe  pacmpesielieHne  MOXHO  3aJaThb  Takke B BHIE
MOCIIEZIOBATEILbHOCTH MHTEPBAJIIOB U COOTBETCTBYIOIIMX MM YacTOT (B KauecTBe
9acTOThI, COOTBETCTBYIOILICH HHTEpBaly, MPUHUMAIOT CyMMY YacTOT BapHUaHT,
MOMNABIIMX B 3TOT UHTEPBAN).
OMnupuyeckoii GyHKIMeil pacnpenejeHusi Ha3pBalOT QyHKImo0O F*(X),
OTIPEACTISIONILYIO ISl KaXKIOTO 3HAYCHHS X OTHOCUTENIbHYIO YaCTOTY COOBITUS X<xX:
F*(X)=n,/n,
/e N, — 9UCJI0 BapUaHT, MEHBIIHX X; N — 00beM BBIOOPKH.
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OMnmpuryeckas QyHKIUs 00IagaeT CISAYIONIMMI CBOCTBAMMU.

1°. BHaueHus SMITUPUYECKON QYyHKIIUU TTpuHaIexkaT orpe3ky [0,1].

2°. F*(X) — HeyObIBatoIas QyHKISI.

3°. Ecitit X1 — HaNMEHbIIIasi BAPHAHTA, a Xy — HanOoubIast, To F*(X)=0 mpu x<
x1, F*(X)=1 nipm x>xy.

IMoJAMroHOM YACTOT HA3bIBAIOT JIOMAHHYIO, OTPE3KH KOTOPOW COCTUHSIOT
TOYKH (X1, N1), (x1, N2),..., (v, Nk), 20e xij _ BapwaHTBl BBIOOPKH, N; —
COOTBETCTBYIOIIIAE UM YaCTOTEHI.

IMoJMTrOHOM OTHOCHUTEJBHBIX 4YACTOT HA3bIBAIOT JIOMAaHYIO, OTPE3KH
KOTOPOH COEOUHSIOT TOYKH (X1, Wip), (X2, Wp),...,(Xx, Wy), e0e xj _ BapuaHTBI
BBIOOPKH, Wj — COOTBETCTBYIOIIIE UM OTHOCHTEIIHHBIC YaCTOTHI.

B ciyyae HempephIBHOTO MPHU3HAKA BECh HHTEPBAI, B KOTOPOM 3aKIIOYCHBI
BCce HaOIOaeMble 3HAYCHHUsS IMpHU3HAKA, Pa30MBAIOT Ha HECKOJBKO YaCTHUHBIX
UHTEPBAJIOB JJIMHON N M HAXOIAT IS KaXKI0T0 YaCTHYHOTO MHTEPBaIa Nj— CyMMY
YaCcTOT BaPHAHT, MTOMABIIUX B I—i HHTEPBAJL.

I'rcTorpaMMoii 4acTOT Ha3bIBAIOT CTYICHYATYIO (DUTYPY, COCTOSIIYIO H3
HNPSIMOYTOJIBHUKOB, OCHOBAHHSMH KOTOPBIX CIY)KaT YaCTUYHBIC HWHTEPBAJIBI
JUIMHOIO N, a BBICOTHI paBHBI OTHOIIEHHU!O N; /N (TUTIOTHOCTH YacTOTHI).

I'ncTorpaMMoii OTHOCHTEIBbHBIX YaCTOT HAa3bIBAIOT CTYIICHYATYIO QUTYPY,
COCTOSIIIIYIO W3 MPSAMOYTOJIbHHUKOB, OCHOBAaHHMSMH KOTOPBIX CIY)KAT YaCTUYHBIC
WHTECpPBAIBI UIMHOIO N, a BBICOTBI paBHBI OTHOmICHWIO W; /N (TUIOTHOCTH
OTHOCHTEILHOM YacTOTHI).

Oo0pa3upbl penieHus 3a1a4

3amaya 1. 3agaHo pacrmpeneneHre 4YacToT BbIOOpKM oObema N=20.
Hammcate pacnpeneneHne OTHOCUTEIBHBIX YaCTOT.

X 2 6 12

N; 3 10 7

Pemenue. Haitnem oTHOCUTENBHBIE YACTOTHI, JI1 YErO PAa3/I€IUM YaCTOTHI
Ha o0beM BeIOOpKU: W;=3/20=0,15; W,=10/20=0,50;
W,;=7/20=0,35.Torna
Xi 2 6 12
W, 0,15 0,50 0,35

Konmponw: 0,15+0,50+0,35=1.
3agaua 2. IloctpouTh HSMOUPUYECKYI0 (YHKIHUIO 1O JaHHOMY
pacrpeieIeHUI0 BIOOPKHU:
Xi 2 6 10
n; 12 18 30

Pemenne. Hatinem o6beM BeiOopku 12+18+30=60.
HauMeHbIllas BapraHTa paBHa 2, CJICI0BaTEIbHO,
F*(X)=0 mpu X< 2.
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3HadeHne X<6, a UMEHHO X;=2, HaOIoxanock 12 pas, ciemoBaTenbHO,
F*(x)=12/60=0,2 npu 2< x < 6.
3nauenne X < 10, a mMeHHO X;=2; X,=6, Habmomamuce 12+18=30 pas3,
cienoBarensHo, F*(X)=30/60=0,5 npu 6< x<"10.
Taxk kak X=10 nauGonburas Bapuanta, T0 F (X) = 1 mpu x>10.
Hckomast smMmupuyeckas pyHKITUS
0 mpux<2,

- 0,2 mpu2<x<6,

F* =
0,5 mpm6 < x<10,
1 1npux>10.
[TocTpouM rpaduk sMouprdeckoil PyHKIIMU pacrpeeIeHHUs.
F1%)
LT :
0.5 i
0.2 i |
(0T 2 . 6 1 10 X
3agaua 3.| IloctpouTh NOMMIOH YACTOT W OTHOCUTEIBHBIX YacCTOT
pacnpeneneHusl.
Xi 1 3 5 7 9
n; 10 15 30 33 12

Pemenne. /{71 MOCTpPOCHMS IMOJUTOHA YAaCTOT HA OCH aOCIMCC OTJIOXKHM
BapUaHTHI Xj, @ HA OCH OPJUHAT — COOTBETCTBYIOIIHME 4acTOTHI N;. Touku (xj, N;)
COEJIMHUM OTPE3KAMU MPAMBIX.

Niy
33
3

v

JUis mOCTpOEHHs TOJUIOHa OTHOCUTENBHBIX YacTOT MpPeIBAPUTEIHLHO
HalieM pacrhpe/eieHne OTHOCUTENBHBIX 9acTOT, JIJIsl Yero pa3feliiM 4acTOThl Ha
o0beM BbIOOpku N=100.

Xj

1

3

5

7

9

Wi

0,1

0,15

0,3

0,33

0,12
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HOCTpOI/IM HOJ’II/IFOH OTHOCHUTCIIbHBIX 4aCTOT.
Wi

0,33

0,3

0,15
oL

v

1 3 5 7 9 Xi

Sanaqn AJI peHICHUA

1. 3amumcare BBIOOPKY 5, 3, 7, 10, 5, 2, 10, 7, 2, 7, 7, 4, 2, 4 B BUOE
BAapUALIMOHHOIO PAJA.

2. Beibopka 3a7aHa B BUJIE paclpeieIeHHs YacTOT:
Xi 2 3) /
n; 1 3 6
Haiitn pacnipenenieHre OTHOCUTENBHBIX YacTOT.

3. Haittu smMnmprueckyio (YHKIUIO TTO0 TAHHOMY paclpeielICHHIO BEIOOPKH:

X; 1 4 6
n; 10 15 25
4. TlocTpouTh MOJUTOH YACTOT 0 JAHHOMY PAacHpeICICHUIO BIOOPKHU:
Xi 1 4 5 7
n; 20 10 14 6

5. TloctpouTh TOJUTOH  OTHOCUTEIBHBIX  YAaCTOT IO  JAHHOMY
pacrpeneneHuI0 BhIOOPKH:
X; 2 4 5 7 10
n; 15 20 10 10 45

6. [TocTpouTh rUCcTOrpaMMy 4acTOT IO JaHHOMY PAacCIpeICICHHIO BHIOOPKH
00bpéma N=100:

Homep Yactuuneii | Cymma yactor | IlnotHOCTh
UHTEpBaa I UHTEPBAJ BapHaHT gactotsl Ni/h
Xi-Xi+1 MHTCpBaIa N;

1 1-5 10

2 5-9 20

3 9-13 50

4 13-17 12

3) 17-21 8
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7. TlocTpouTh THUCTOTpAaMMy OTHOCUTEIBHBIX YacTOT [0 JaHHOMY
pacnpeiesIeHUI0 BbIOOPKU:
Howmep Yactnu- Cymma Cymma ITimoTHOCTB
UHTEP- HBIH 4acToT OTHOCHUTEITb- OTHOCHUTENb-
Baja i UHTEPBaI BapUaAHT HBIX YacCTOT HOM 4acTOThI
Xi=Xi+1 WHTEpBaja n; uHTEpBaga Wi wi/h

1 0-2 20

2 2-4 30

3 4-6 50

8*. 3anucars BeIOOPKY -1, 0, 3, 5, -1, 0, -3, -3 B BUJIe BApUAILITMOHHOTO psja.
9*. BriOopka 3a1aHa B BUJI€ pacrpe/ieleHns 4acToT:
X 4 7 8 12
n; 5 2 3 10
Haiitu pacnipenenenue OTHOCUTEIbHBIX YacTOT.
10*. Haittu smnupuueckyro GYHKIMIO 1O JaHHOMY paclpeiesieHUIo
BBIOOPKU:

a[x]2]5]7]8l6)[x]4]7]8
n| 13214 ni| 5|21 3

3.2. CraTucTH4ecKue OLEHKH NapaMeTPOB pacipeieeHUus

CratucTHuecKoi oneHKkoi 0* HeM3BeCTHOTO MapaMeTpa @ TEOPETUUSCKOTO
pacrnpeneneHrs Ha3bIBatOT QYHKIIUIO OT HAOIFOAeMBIX CIIYYaHBIX BEJTUYHH.

ToueuyHo¥ Ha3BIBAIOT OIICHKY, KOTOPAs OMPEACISICTCS OJJHUM YHCIIOM.

HecMmenieHHO# Ha3bIBAIOT TOYCYHYIO OIEHKY, MAaTEMaTHYCCKOE OXKHIAHHEC
KOTOpPOM PaBHO OLIEHMBAEMOMY MapameTpy NpH Jr000M 00beMe BEIOOPKHU.

CMelleHHOW HA3BIBAIOT TOYCYHYIO OIICHKY, MaTeMaTHYECKOE OKHJIaHUE
KOTOpPOM HE paBHO OIEHUBAEMOMY MapaMeTpy.

J¢¢eKTUBHONH HA3BIBAIOT CTATUCTUYECKYIO OLEHKY, KoTopas (mpu
3a1TaHHOM 00beMe BBIOOPKH N) UMEET HAMMEHBIITYI0 BO3MOXKHYIO JIUCTICPCHIO.

CocrosiTeIbHON HA3BIBAIOT CTATUCTUYECKYIO OIEHKY, KOTOpas Mmpu N—»0
CTPEMHTCS 10 BEPOSTHOCTH K OIICHUBACMOMY TIapamMeTpy.

I'enepajbHOM cpeHeii X Ha3bIBAIOT cpeiHee apu(pMETHUYECKOe 3HAUCHU N
MIPU3HAKA T€HEPATBHON COBOKYITHOCTH:

- k
i=1
rac X| — 3HA4YCHMHUIA HpI/ISHaKa, N| — COOTBCTCTByIOIJ_II/Ie UM ‘IaCTOTBI,
k

N = Z N; —00beM reHepaabHON COBOKYITHOCTH.
i=1
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Bb100pouHOli cpegHel X, Ha3bIBAIOT CpPEelHEE apU(PMETHUUECKOE 3HAUYECHUE
MIpU3HaKa BEIOOPOYHOI COBOKYITHOCTH:

L k
i=1
k
r7ie X; — BapuaHTa BBIOOPKH, Nj — 4acCTOTa BapHUAHTHI Xj, N = Zni — 00BeEM
i=1
BBIOOPKH.
BriOopouHast cpenHsisi SBISIETCS HECMEIICHHOM OIICHKOW T'eHepaIbHON
CpEIHEN.

3ameuanue 1. Eciiu nepBoHavanbHble BapUaHTHl X; — OOJIBLIME YHUCIA, TO
JUIS YIIPOLLEHUS BBIYMCIICHUSI BBIOOPOUHOM CpelHEel 1ieaecoo0pa3HO BBIYECTh U3
Ka)J0M BapUaHThl OAHO U TOXE 4nuciio C, T.€. MEPEUTH K YCIOBHBIM BapUaHTaM U
= Xi—C (B xauectBe C BBITOJHO MPHUHATH YKCIIO, OJM3KOE K BRIOOPOUHOM CpeaHEH,
MIOCKOJIBKY BBIOOpOYHAsI CpelHssl HeW3BECTHA, 4ynucio C BBHIOMPAIOT «HA IJa3y).
Torma

_ - k
X5 =C+X, =c+(2niuij/n.

i=1
I'enepanbHoii aucnepcueii D, Ha3pBalOT cpeaHee apuMETHUIECKOE
KBaJpaTOB OTKJIIOHCHHWI 3HAYECHUHN IPU3HAKA TEHEPAIBHOW COBOKYIIHOCTH OT KX

CpPEAHEro 3Ha4eHus X, :
K —\2
D = Z(xi —xr) IN.
i=1
I'eHepanbHBIM CPEIHMM KBAJAPATHYECKHUM OTKJIOHECHHEM (CTAHAAPTOM)
Ha3bIBAIOT KBAIPATHBIN KOPEHb U3 T€HEPAIBHON TUCTIEPCUU:

0, =D, .

Boioopounoii aucnepcueri D _HaspBaloT cpenHee  apu(pMETHUECKOE
KBaJpaTOB OTKJIOHEHWW HAOMI0/IaeMbIX 3HAUYCHUNM NpPHU3HAKA OT WX CPEIHETro

3HAUYCHUIA XB
K —\2
D, = Z(xi—xB> /n,
i1
[Ipy BEIYHCICHAN AUCTIEPCHH YIOOHO MOIB30BATHCS (hOPMYJION:
2 2
— n. X; n. X;
D X2 _( ) _ z e Z 1M .
n n

B

X

BbI00OpOYHBIM CpeJHHMM KBAJAPATHYECKHM OTKJIOHEHHEM (CTAHAAPTOM)
Ha3bIBAIOT KBA/IPATHBIA KOPEHb U3 BHIOOPOYHOM AUCTIEPCHUU:

& —D..
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3ameuanue 2. Eciu nepBoHavanbHble BapHaHTHI X; — OOJIBLIME YHUCIHA, TO
OpU HAXOXKACHUM BBIOOPOYHOM JUCHEPCHUU LEJIecOo00pa3HO BBIYECTh M3 BCEX
BapHAaHT OJIHO U TO k€ unciio C, paBHOE BHIOOPOUYHOU cpelHEN WK OJIM3KOE K HEH,
T.€. IEPEUTH K yCIOBHBIM BapuaHTaM U= Xi—C. Torna

D.:(X)=D,(U).

3ameyanue 3. Ecnu nepBoHavdaabHbIE BAPUAHTHI SIBISIOTCS JAECATUYHBIMU
apo0siMu ¢ K JMECATUYHBIMH 3HAKaMH TIOCIE 3aIsiTOH, TO, YTOOBI H30eXaTh
JNEUCTBUN € JIpoOsSMH, YMHOXAIOT IE€PBOHAYAIbHBIE BAPUAHTHI HA IOCTOSIHHOE
qucno C = 10X, T.e mepexomaT K ycIoBHbIM BapuantaM U; = C X;. Tora

D,(X)=D,(U)/C?.

Breibopounast gucnepcusi SIBISIETCS CMEIICHHOM OIICHKOM TeHepalbHOM

JUCIIEPCHH, T.K.

n-1
M(D,)=——=D,.
n
HecMeleHHO! OLIEeHKOM IeHepaJIbHOW TUCIIEPCUU SIBIISIETCS. MCIPABJICHHASA
BbIOOPOYHAA IUCIIEPCHS:
n
S?=—.D,.
n-1
HcnpaieHHBIM CpeIHUM KBAJPATHYECKMM OTKJIOHEHHEM HA3bIBACTCSH
KOpPEHb KBA/IPATHBIN U3 UCIIPABICHHON JUCIIEPCHH:

s =452,

Oo0pa3upbl penieHus 3a1a4

3amaya 1. BpiOGopouHas COBOKYMHOCTH 3aJlaHa TabJIMIIeH pacipeieIeHUs:
Xi 1 2 3 4
n; 20 15 10 5
Haiitu: a) BBIOOPOYHYIO CpeAHION; ©O) BBIOOPOUYHYIO JUCIIEPCUIO; B)
BBIOOPOYHOE CpEIHEE KBAPATHUHOE OTKJIOHEHHE.
Pemenue. a) Haitnem BRIOOpOUYHYIO CpeIHIOO TIO popMyIie

Kk
D NiX; "
- i - 20-1+15-2+10-3+5-4 100
Xp =—— ,rﬂen:Zni,xB: = =2.
n ] 20+15+10+5 50
0) ucnepcuio MOXKHO UCKATh IByMS CIIOCOOaMM.
Ilepesuviii cnoco6. bynem ucnons3oBath Gopmyiry
n _
> (xi — Xg )2ni
D. = i=1 ’
5 n
2 2 2 2
rorza D, = 20(1-2)" +15(2-2) 5; 10(3-2)° +5(4-2)° _ :_8 1

Bmopoii cnoco6. Boctionszyemcs hopmyioit
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D, :X_z— )_(] , TIe )_(:Z“niXi ,X_Z:Zn—ixiz;
n n
Torma
)—(:20-1+15-2+1o-3+5-4:2’ x_2:20'12+15'22+10'32+5'42 e
20+15+10+5 20+15+10+5

D, =x? —[x[ =5-22 =1.

B) CpeHee KBaIpaTUYHOE OTKIOHEHHE O g = 4/ D B = 1.

3agaya 2. Haiitu ucnpaBieHHYI0 BBIOOPOUYHYIO JUCHEPCUIO MO JTAHHOMY
pacrpesieneHro Beioopku o0béma N = 20:
Xi 01| 05 | 0,7 | 09
n; 6 12 1 1
Pemenne. [lepeitném k ycnoBueiM BapuanTtam Ui = 10 X;
[Tonyunm pacnpenesieHue:
Uj 1 5 7 9
n; 6 12 1 1
Haiiném ncrnpaBiieHHY10 BBIOOPOYHYIO AUCIIEPCUIO YCIOBHBIX BApUAHTOB

o> _ 2w —[XnuFin _ 439-82°/20
" n-1 - 20-1

~541.

Torma

3amaum 19 pemieHust
1. V3 reHepasibHOM COBOKYITHOCTH M3BJIEU€HA BEIOOpPKA 00bEMa N=50:
BapUaHTA X; 2 3 7 10
yacTora N 16 12 8 14
Haiitn HecMEemEHHYI0 OLIEHKY T€HEPAITBHOU CPEIHEM.
2. Haiitu BBIOOPOYHYIO CPEIHIOI0 MO JAHHOMY pacCIpeIesIeHUI0 BBIOOPKHU
o0véma N=10:

X; | 1250 1270 1280
N; 2 5 3

3. Ilo BeIOOpKE 00BEMa N=41 HaiineHa cmeméHHas oneHka D,=3
reHepanbHOM nucnepcuu. HaiTu HECMEIEHHYIO OLIEHKY IUCTIEPCUHN T'€HEPAIbHON
COBOKYITHOCTH.

4. B urtore miATH U3MEPEHUN JUTMHBI CTEPKHS OJHUM MPUOOPOM TMOTYUCHBI
cienyromue pe3yiabTatsl (B mm): 92, 94, 103, 105, 106. Haiitu: a) BRIOOpOUYHYIO
CPEIHION0 JUTHHY CTEP>KHS; 0) BRIOOPOYHYIO M UCIIPABJICHHYIO TUCIIEPCUIO OITHOOK
npudopa.

5. Haiit BEIOOpOUYHYIO TUCTIEPCHIO TIO IAHHOMY PaCIpEACIICHUI0 BRIOOPKHU
o0véma N=10:

Xi

186

192

194

N;

2

5

3
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6. HaitTi BBIOOPOUYHYIO TMCHIEPCHIO 110 TaHHOMY PaclpeesieHUI0 BEIOOPKH
o0béma N=50:

Xi 0,1 0,5 0,6 0,8
n; 9) 15 20 10
7. HaiiTu ucripaBieHHYIO BEIOOPOYHYIO AUCIIEPCHUIO TIO JAHHOMY
pacnpeneneHuto Bpioopku N=10:
X 102 104 108
n; 2 3 5
8. Haiitu ucrnipaBieHHY10 BEIOOPOUYHYIO AUCTIEPCHUIO TIO JAHHOMY
pacrpesnieneHno Beioopku o0béma N=10:
X 0,01 0,05 0,09
N; 2 3 5
9. Ha tenedoHHON CTaHUMU NPOU3BOAMINCH HAONIOACHUSA 33 YHCIOM
HENPaBWIbHBIX COEAMHEHMH B MMHYTy. HaOmrogeHuss B TeueHue wyaca Jaiu
CJIEIYIOILUE PE3YIIBTATHI:

3 1 3 4 2 1 1 3 2 7 2 0
2 4 0 3 0 2 o 1 3 3 1 2
2 0 2 1 4 3 4 2 0 2 3 1
3 1 4 2 2 1 2 5 1 1 0 1
1 2 1 0 3 4 1 2 2 1 1 5

Haiitu cpenHee u qucnepcuro pacupenacacHusl.
10.* V3 reHepalibHOI COBOKYITHOCTH M3BJeueHa BEIOOpKa 00béMa N=60:
BapHAaHTA X; 1 8 6 26
qacToTa N; 8 40 10 2

Haiitn HecMemEHHYI0 OLIEHKY T€HEPAITBHOU CPEIHEM.

3.3. loBepuTeIbHBINH HHTEPBAJ AJI51 OLIEHKHU
MATEMATHYECKOT0 OXKUAAHMSA HOPMAJILHOIO pacnpenejeHuss MpH
U3BECTHOM G

HNHTepBaibHON HA3bIBAIOT OLIEHKY, KOTOPAsl ONPEAEIIAECTCS ABYMs YUCIaMu
— KOHILIaMU MHTEpBAJIA.

HanéxxkHocTbi0 (10BepUTEILHOI BEpPOATHOCTBHIO) OlLEHKH G 1o O
Ha3bIBAIOT BEPOSITHOCTH ), C KOTOPOH OCYIIECTBIICTCS HEPABEHCTBO |O-EF*|<0.
[TonoXxuTeapbHOE YUCIIO O XapaKTepU3yeT TOYHOCTh OLEHKH.

JloBepuTeIBLHBIM HA3bIBAIOT UHTEPBAJ, KOTOPBIM C 3aJaHHON HAJAEKHOCTBIO
Y TOKPBIBAET HEU3BECTHBIN NTapaMeTp.

HNHTepBanbHOUN OIEHKOM (C HAJEKHOCTHIO ») MAaTEMAaTUYECKOTO OKUIAAHUS d
HOPMaJIbHO PACHPENCIEHHOT0 KOJIMYECTBEHHOro mpu3Haka X MO BBIOOPOYHOMU
cpelHel x, NpM U3BECTHOM CPEIHEM KBaAPaTUYHOM OTKIOHEHHH O IeHepalbHOM
COBOKYITHOCTH CIIY>KUT JJOBEPUTEIbHBIN UHTEPBAI
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Xy a<xy+ O
Xp \/ﬁ <a<Xxy \/ﬁ )
rme to/+/n=5— TOYHOCTH OIICHKH, N— 00BEM BBIOOPKH, 1— 3HaUYeHUE
dbyukiun Jlamraca @(t), mpu kotopom @(t)= y /2.
3ameuanue. Eciu TpeOyercs OIEHUTh MaTeMaTHYECKOE OXHUAAHHE C
Hamnepén 3aJaHHOW TOYHOCTBIO O M HAAEKHOCTb ¥ , TO MHUHHUMAJIBHBIA 00BEM
BBIOOPKHU, KOTOPBIN 00ECIEYUT 3TY TOUHOCTh, HAXOAST 1O (hopmyJie
n=t’c’/5*
(cmenctBue paBeHcTBa O = to/Vn).

3agaum 1719 penieHus

1. HaliTu nmoBepUTENbHBIM MHTEpPBAN ISl OIEHKU ¢ HaaéxHocThio ¥ =0,95
HEU3BECTHOIO MAaTEMaTUYECKOrO0 OXUIAHUS d, HOPMAJIbHO paCIpeaesIEHHOTIO
npu3Haka X TEHEepaJbHOM COBOKYIHOCTH, €CIM CpeAHEee KBaJgpaTHUYECKOe
OTKJIOHEHHE O =5, BBIOOpOYHas cpeaHss X , =14 u 066EéM BeIOOpKH N=25.

2. Haiitu MMHMManbHBIA O00BEM BBIOOPKH MpPH KOTOPOM C HaAEKHOCTBHIO
0,975 TOYHOCTH OLIEHKM MAaTE€MaTHUYECKOIO0 OXUIAHUS d TIEHEpaJbHOU
COBOKYITHOCTU MO BBIOOpOYHON cpenHeil paBHa 6=0,3; eciau U3BECTHO CpelHee
KBaJIpPATHYECKOE OTKIOHEHHE O =1,2 HOPMaIIbHO pacHpeaelEHHON Te€HEepalbHOU
COBOKYITHOCTH.

3. OHUM U TeM K€ MPUOOPOM CO CPETHUM KBaJPATHUYECKUM OTKIOHEHHEM
CIlydaliHbIX OmMOOK u3MepeHuid o =40 m TPOM3BENEHO TATh PABHOTOUHBIX
M3MEPEHUN OT Opyaus A0 Henu. HalTh nOBEpUTENbHBIM MHTEPBAN ISl OLEHKHU
WCTUHHOTO PAacCTOAHUSA a N0 1Lenu ¢ HaaéxHocThio »=0,95; 3Has cpenHee
apudmernueckoe pesynbratoB m3mepenuid X ;—2000 m. Ilpenmomaraercs, d9TO
pe3yNbTaThl U3BMEPEHUI pacipeesieHbl HOPMAJbHO.

4.* HaiiTn AOBEpUTENbHBIN MHTEPBAJI JJIs OLEHKU ¢ Han&xHocThio =0,99
HEU3BECTHOTO MaTEMaTUYECKOTO OKHIAHWA a HOPMAJIBHO pacClpeAesEHHOIO
npu3HaKa X T€HEepajIbHOW COBOKYIIHOCTH, €CIM M3BECTHBI I'€HEPAIBHOE CPEIHEE
KBaJpaTHYECKOE OTKIOHEHHE o =4, BbIOOpouHas cpeass X, —=10,2; oObém
BbIOOPKHU N=16.

5.* Haiftu MuHUManbHBIM 00BEM BBIOOPKH, NMPU KOTOPOM C HAJAEKHOCTHIO
0,925  TOYHOCTH  OLEHKM  MAaTeMaTUYECKOTO  OXHUAAHHWS  HOPMAJIBHO
pacrpee€HHON reHepalbHOM COBOKYITHOCTH 1O BHIOOPOUYHOM cpeaHelt paBHa 0,2;
€CJIM U3BECTHO CPEAHEE KBAIPATUUECKOE OTKIOHEHHE T€HEPATbHON COBOKYITHOCTH
o =15.

6.* Bpibopka u3 OosbllION mapTuM daekTposiamil coaepkut 100 mamm.
Cpennsisi poIOJKUTEILHOCTh TOPEHMSI JIaMITbl BEIOOPKH OKazanachk paBHoit 1000
yacoB. Haiitu ¢ HaaéxHocTthto 0,95 nOBEpUTENBHBIA HMHTEPBAIT ISl CPEIHEU
MPOJIOJKUTENLHOCTH @ TOPEHUS JIAMITbI BCEH MapTUH, €CJIM U3BECTHO, UTO CpEJIHEE
KBaJpaTUYECKOE OTKIOHEHUE MPOAOJIKUTEIBHOCTH TopeHus Jamnbl o =40 Jacos.
[Ipeanonaraercs, 4YTO MPOJOJKUTEIBHOCTh TOPEHUs JIaMIIbl pacIpeesieHa
HOPMAJIBHO.
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3.4. CraTucTHYeCKasA MPOBEPKA CTATHCTHYECKUX I'MIIOTe3

CrarucTH4ecKOM  Ha3bIBAalOT TUNOTE3y O  BUIAE  HEU3BECTHOTO
pacrpeaeneHus Wi 0 apaMeTpax U3BECTHBIX PACIPEICIICHUM.

HyJ1ieBoil Ha3bIBAIOT BBIABUHYTYIO TUIIOTE3Y H).

Konkypupyomeil (aJbTepHATHBHOI) HA3bIBAIOT TUNOTE3y [, KOTOpas
IPOTUBOPEYUT HYJIEBOM.

Paznuuaior rumoTesbl, KOTOpbIE CoAepk’aT OJHO U Oojiee OJHOIO
IIPEAIOJIOKEHHMN.

IIpocroit  Ha3BIBAIOT  TUIIOTE3Y, COZEpKAIYI0  TOJIBKO OHO
MPEANOJIOKEHHUE.

C0HOM HA3BIBAIOT THUIIOTE3Y, KOTOpas COCTOMT M3 KOHEYHOI'O WU
OECKOHEYHOT0 YHCIIa IPOCTHIX TUIIOTE3.

B wutore craTucTUYeCKOM NPOBEPKU THUIOTE3bl MOTYT OBITh JOIYLIECHBI
OIMOKHU JBYX POJIOB.

Omubxa mepBoOro poaa COCTOUT B TOM, 4TO OyJIeT OTBEPTHYTa MPaBUIIbHAS
HyJIeBas TMIOTE3a.

BeposiTHOCTh OIIMOKKM TEPBOTO poja HA3bIBAIOT YPOBHEM 3HAYHUMOCTH
(YpPoBHEM CyLIeCTBEHHOCTH) U 0003HAYAIOT Yepe3 Q.

Omubxa BTOPOro poaa COCTOUT B TOM, UTO OyJIeT NPHUHSTA HENPaBUIIbHAsS
HyJIeBas runore3a. BeposTHOCTh OIIMOKUA BTOPOTO pojia 0003Havaro yepes L.

CraTucTuyeckumM KpuTepueMm (WU TMPOCTO KPUTEPUEM) HA3bIBAIOT
cityuaitiyto Benuanny (t, F, %) KOTOpast CIIyKHT [1st IPOBEPKH TUITOTE3HL.

Hab6awnaembiM  (3mnupudeckum) 3HadeHUeM  (Yius.,  Fuasns Xz,wm)
Ha3bIBAIOT TO 3HAUYCHUE KPUTEPHSI, KOTOPOE BBIUKCIIECHO 1O BHIOOPKAM.

Kputudeckoii 00,1aCTbI0 Ha3bIBAIOT COBOKYIHOCTh 3HAUYEHUN KpUTEpHS,
MIPU KOTOPBIX HYJIEBYIO TUIIOTE3Y OTBEPTratoT.

O06s1acTbI0 TPUHATUA THUNOTE3bl (00JaCTHIO JIOMYCTUMBIX 3HAYCHUI)
Ha3bIBAIOT COBOKYMMHOCTh 3HAYEHUW KPUTEPUSI, TIPU KOTOPHIX HYJIEBYIO THIIOTE3Y
MIPUHUMAIOT.

OCHOBHOM NPHMHUMII NPOBEPKH CTATHCTHYECKMX THUIOTE3: €Cln
Ha0II0AaeMoe 3HAYEHUE KpPUTEPHUS MPUHAIICKUT KPUTHUYECKOM 00JacTh, TO
HYJIEBYIO THIOTE3Y OTBEpPraroT; €clud HaOIoJgaeMoe 3HAYEHUE KpUTEpHs
MPUHAIJICKUT O0JACTH TMPUHSITHS TUTIOTE3bI, TO TUMIOTE3Y MPUHUMAIOT.

Kpurepuii ;(2 («xu-kBagpat») K. Ilupcona mo3BoJiieT yCTaHOBUTH CTEIEHb
COOTBETCTBUS IMIUPUYECKH HAOIIOMAEMBIX U TEOPETUUECKU OXKHUIAEMbIX JTaHHBIX
Y ONPEJICINTh CTENIEHb COOTBETCTBHUS IBYX BapHAI[MOHHBIX PSAJIOB.

Han6oiee obmast popMyIta KpUTEPHsT y° IMEET BHJ

) = @

raie O - SMIMpUYEcKHe AaHHble, (aKTUYECKU HaOJrogacMas BEIMYHMHA;
T - TeopeTHyecKHe JaHHBIC, MATEMATUUECKOE OKUJIaHUE COOBITHS.

3ameuanue 1. 13 dopmynsl BUAHO, YTO MPU YMEHBIICHUH PACXOKICHUS
MEXAY SMIUPUUYECKUMU U TEOPETUUYECKUMU JTAHHBIMUA 3HAYCHUE ;(2 YMEHBIIAETCS
1 00palaeTcs B HyJib IIPU MOJIHOM UX COBITaJICHUM.
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OneHka JOCTOBEPHOCTH PA3IUYMs MEXKAY CpPABHUBAEMBIMU JTaHHBIMU
NPOU3BOAUTCS MO OOILIEMY MpaBUIy OLIEHKHM HYJIEBBIX THUIIOTE3 C IMOMOIIBIO
crenuaibHOM Tabiuubl (MpuioxkeHue 4) Mmpu BHIOPAHHOM YpOBHE 3HAYMMOCTH:
CCt P ragn™> ;f,(p,, paznuyMe CUMTAETCS CYIIECTBEHHBIM W HYJIb — THUIOTE3a
otOpachIBaeTCs.

Yucno creneHeil cBOOOIBI B 00IIEM ClTydae BeIYUCISETCS 1m0 hopmyie K=s—
1-r, tne S — uwuciao rpynn (YaCTUYHBIX HHTEPBAJIOB) BBIOOPKH; I — YHUCIO
[apaMeTpoB MPEANOIAraeMoro paclpeiesieHusl, KOTOpPbIe OLIEHEHBI IO JIaHHBIM
BBIOOPKH.

B uactHOCTH, ecnu mpeArnojiaraeMoe pacrpeieieHue — HOPMallbHOE, TO
OLICHMBAIOT JIBa MapaMeTrpa (MaTeMaTHYecKoe OXXUJAHUE U  CcpeaHee
KBaJIpaTHYECKOC OTKJIIOHCHHUE), TIOITOMY =2 M YHCJIO CTeneHer cBo0o bl K=S—1—
r=s-1-2=s-3. Eciaum e mpeamnojararoT, YTO TeHepajbHas COBOKYIHOCTb
pacnpezielieHa 10 T0Ka3aTeJIbHOMY 3aKOHY, TO OLIGHMBAIOT OIWH IMapaMmeTp A,
nostomy =1 u k=s-2.

[IycTh sMOupHUecKoe paclpeaesieHue 3aaH0 B BUE MOCIEI0BATEIbHOCTH
PABHOOTCTOSIIMX BapUAHT U COOTBETCTBYIOIIMX UM YAaCTOT:
Xi X1 X, Xs
N; ny N, Ng

Cdopmupyem npaBuiio NpOBEPKH HYJIEBOU TMITOTE3HI.

IpaBwio. Jng Toro, 4ytoObl NpU 33aJaHHOM YPOBHE 3HAYMMOCTH O
IIPOBEPUTH TUIIOTE3Y O HOPMAJIBHOM PACIPEACIICHUN T€HEPATbHON COBOKYITHOCTH,
HaJ0:

1. BbluuCAUTh HEMOCPENCTBEHHO (MIPU MajoM 4YHClie HaOJIOJEHUN) WIH
VOPOIIEHHBIM METOMOM (TIpH OOJBIIIOM YHCIe HaOIIOJACHUI) BHIOOPOUHYIO

cpenHio X U BEIOOPOYHOE CPEHEE KBAPATUICCKOES OTKIIOHCHUE Gy

2. BBIYuCIUTh TEOPETUYECKUE YACTOTHI
nh
no=—-opu),
O-B
rae N — o0beM BBIOOPKH (CyMMa BcexX 4acToT), h — mmrar (pa3HoCTh MEXITy
JIBYMSI COCCTHUMH BapHAHTAMM ),

1 2
eu/2

3. CpaBHUTh HDMIUPUYECKHE M TEOPETHUECKHE YAaCTOTHl C TIOMOIIBIO
kpurepus IIupcona. /{ns sroro:

a) COCTaBJISIIOT pacyeTHyro Tabiuiy (cMm. Tadia. 3.2), Mo KOTOpOW HaxoMdsT
Ha0I0gaeMoe 3HaYeHUE KPUTEpHUs]

n. —
Z§a6n :Z(—,; (2)
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6) Mo TabiHIe KPUTHYECKMX TOYEK PACTIPEIeTICHHs y°, MO 3aIaHHOMY
YPOBHIO 3HAYMMOCTH O. W YHUCIy CTerneHed cBoOoabl K=S-3 (S — uwmcio rpymm
BBIOOPKH ) HaXOIAT KPUTHUUECKYIO TOUKY XZKp(oc;k) KPUTHUECKOHN 001acTu.

Ecnu X2H36J'I,<X2Kp- — HET OCHOBAHUW OTBEPTHYTh T'MIIOTE3y O HOPMaJIbHOM
paclpeneneHun TeHEPAIbHOM COBOKYITHOCTH. [[pyruMu ciioBamu, SMIMPUYECKUE
¥ TEOPETHYECKHE YACTOTHI PA3IHYAIOTCS HE3HAYMMO (CIydaiino). Ecim ¥ uss >
XzKp' — TUIIOTE3y OTBEpraroT. JpyrumMu cjioBamu, SMIUPUYECKUE U TEOPETUUECKUE
YaCTOTHI PA3NUYAIOTCS 3HAUUMO.

3ameuanue 2. Manouuncieraple 9acToThl (Ni<5) ciemyeT OOBEAWHWTH; B
ATOM CJIy4a€ MU COOTBETCTBYIOIIME MM TEOPETHUECKHE YacTOThl TaKKe Hajio
cinoxuTh. Ecnu npousBoiniaoch 00beAMHEHUE YaCTOT, TO MPU ONPEICICHUH Ynciia
crereHeit cBoOompl 1o Gopmynne K=s—3 cieayer B kadecTBe S MPHUHATH YHUCIIO
rpynin BIOOPKHU, OCTABUIMXCS MOCIE O0BEINHEHUS YacTOT.

3ameuanue 3. /I KOHTPOJS BbIYMCICHUN GopMyny (2) mpeobpa3yroT K

BULY
Pien =02, )-n.

Oo0pa3upbl peuieHus 3a1a4

3amaya 1. [Ipu MHOroruOpUIHOM CKpEIIMBAHUM TOMATOB C JKEJITHIM U
KpPaCHBIM IUIOJIOM TEOPETHYECKH (10 3aKOHY MeHens) 0)KUAaeTcsl COOTHOLIEHUE
3:1. B peucteurensHocTy U3 400 mmonoB nomyyeHo 310 kpacHbIx u 90 KenThIx
(BMecto oxumaembix 300:100). OreHute, wuMeeTcss U B OTOM  OIBITE
CYILLIECTBEHHOE OTKJIOHEHHE OT 3aKOHa MeHnaens?

Pemenue. Mcnions3ys dhopmyny (1), momygaem

, _ (310-300) . (90-100)
Aror =300 100

[Tpu k=2-1=1 TeopeTrdyeckoe 3HAYCHHE ZZKP(O,05;5)=3,841 (npuioxenue 4),
OTKYIA ¥yt < )(pr, OTKJIOHEHHE HE CYIIECTBEHHO, T.€. IIOJIyYEeHHOE COOTHOIIECHHE
310:90 He npoTuBOpEUUT 3aKOHY MeHiens.

3amava 2. Vcnone3ya kpurtepuit Ilupcona, npu ypoHe 3Haunmoctu 0,05
MIPOBEPUTH, COIJIACYeTCS JIM THUIOTE3a O HOPMAJIBHOM paclpeleleHUuu
reHEpaIbHOM COBOKYMHOCTH X € 3MIIMPUYECKUM PACIPEICICHUEM BBIOOPKU
obwema n = 200:

X 5 / 9 |11 | 13 |15 |17 |19 | 21
n | 15 26 | 25 | 30 | 26 | 21 | 24 | 20 | 13

=133.

Pewmenue.
1. Haiinem BbIOOpOYHYIO cpeaHiol0 x, =12,63 u BBIOOPOYHOE CpelHee

KBaJI[paTHYCCKOE OTKIIOHECHHE 0,=4,695.
2. BbluMciauM TeopeTHYECKHMe 4YacToThl, yuuThiBas, uto N=200, h=2,
0,=4,695, no popmyie
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nh 200-2
. )= i :85’2' i/-
n o gp(u,) 4.695 (o(un) (p(u')

CocraBuM pacuetHyto Ta0in. 3.1 (3HaueHust GyHKIuMU ¢ (Uj) TIOMEIICHBI B
NpUIOKEHUH 1).

3. CpaBHUM SMIUPUYECKHE U TEOPETHUECKUE YACTOTHI.

a) CoctaBuM pacyeTHyr0 Taba. 3.2 u3 KOTOpOHM HaijeMm HaOIonaeMoe

3HAYCHUC KpI/ITCpI/IH
2 1\2 ’
X a6 :Z(ni - ni) In.

Tabmuma 3.1.
[ Xi y - e _)(_B o(u;) ni’ = 85,2 p(u;)
i O'B

1 5 -1,62 0,1074 9,1

2 7 -1,20 0,1942 16,5

3 9 0,77 0,2966 25,3

4 11 -0,35 0,3752 32,0

5 13 0,08 0,3977 33,9

6 15 0,51 0,3503 29,8

7 17 0,93 0,2589 22,0

8 19 1,36 0,1582 13,5

9 21 1,78 0,0818 7,0

TaOmuna 3.2.

[ N n/ ni-n/ (ni—n{y (ni-n!)’/n!
1 15 9,1 5,9 34,81 3,8

2 26 16,5 9,5 90,25 55

3 25 25,3 -0,3 0,09 0,0

4 30 32,0 2,0 4.00 0,1

5 26 33,9 7,9 62,41 1,8

6 21 29,8 -8,8 77,44 2,6

7 24 22,0 2,0 4.00 0,2

8 20 13,5 6,5 42,25 3,1

9 13 7,0 6,0 36,00 51

= 200 P uaca = 22,2

N3 Tabi. 3.2 HaxoauMm ;(ZHC,@, =22,2.

6) ITo TabIuIe KPUTHUCCKHUX TOUCK PACIIPEHCIICHHS ¥ (CM. IPUIOKEHHE 4),
10 ypoBHIO 3HAUUMOCTH —=0,05 1 4KCiTy cTerneHe cBOOO bl
k=$—-3=9-3=6 HaxouM KPUTHYECKYIO TOUKY
2w (0,05; 6)=12,6.
TaK KaK 1 s> szp — TUTIOTE3y O HOPMAJIBHOM pacIpeielICHIUH TeHepaaTbHON
COBOKYIMTHOCTH OTBepraeM. J[pyrumu clioBaMH, DJMIOUPUUYECKHE YaCTOTHI
pa3IUYarOTCs 3HAYUMO.
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3apaua 3. Ucnonb3ys kputepuil [Iupcona, npu ypoBHe 3Haunmoctu 0,01
YCTAHOBUTH, CIYYalHO WM 3HAYUMO PACXOXKACHHE MEXIYy 3SMIUPUUYECKUMU
YaCTOTAMH N; X TEOPETHIECKHMH JAaCTOTAMH N
np | 8 |16 140 | 72 | 36 | 18 | 10
ni | 6 |18 36|76 |39 |18 | 7

Pemenue. Haiinem nHaOmiomaemoe 3HaveHwe kpurtepusi [lupcona:
;(ZHag,,ZZ(ni—ni' )’/ n. CoctaBuM pacueTHyro Tadi. 3.3.

Tabmuma 3.3

i i n/ ni—n/ (mi-n)> | (ni—n))%n/
1 8 6 2 4 0,667

2 16 18 -2 4 0,222

3 40 36 4 16 0,444

4 72 76 —4 16 0,211

5 36 39 -3 9 0,231

6 18 18 - - -

7 10 7 3 9 1,286

) n=200 Vuacs = 3,061

N3 Ttabmuupl 3.3 HaOMOgaeMoe 3HAYCHHE KPUTEPHS: ;(2 waei—3,061. TIlo
TaGIMIEe KPUTHICCKUAX TOYCK PACIpeselIeHns y° (CM. IPHIOKCHHE 4), 0 YPOBHIO
sHauumoct 0,01 w uwmcay cremeHeid cBoOoanl K=Ss-3=7-3=4 Haxomum
KPUTHYECKYIO TOUKY 7 »(0,01; 4)=13,3.

Tak KaK uai< ;(ka , TO HET OCHOBAaHHMM OTBEPrHYTh THIIOTE3Y O
HOPMAJIBHOM PACHPEAECICHUN T€HEPAIbHOM COBOKYMHOCTH. JlpyrumMu cClioBaMu,
PACXOKICHUE MEXKIY IMIUPHUUCCKUMU U TEOPETUUECKUMU YACTOTAMH HE3HAYHMO
(city4aitHo).

3amaua 4. Ilpu ypoBHe 3Haummoctu 0,05 mnpoBEepUTH THUIIOTEIY O
HOPMaJbHOM pAaCIpPENICICHUH TE€HEPAIbHOM COBOKYIMHOCTH, €CJIM W3BECTHBI
AMITUPUYECKUE U TEOPETUYECKUE YACTOTHI: AMIL. yacToThl.. 6 13 38 74 106
85 30 14

TE€OPET. YACTOTHL......... 3 14 42 82 99 76 37 13

Pemenne. Brrunciaum ;(Z,m@,, JUIsl Y€TO COCTAaBUM PACUETHYIO Tabyuily 3.4.

Tabmauma 3.4
1 2 3 4 5 6 7 8
i n; n’ ni-n% | (ni- n%)> (ni- n 9% n% n’; n%/nj
1 6 3 3 9 3 36 12
2 13 14 -1 1 0,07 169 12,07
3 38 42 -4 16 0,38 1444 34,38
4 74 82 -8 64 0,78 5476 66,78
5 106 99 7 49 0,49 11236 113,49
6 85 76 9 81 1,07 7225 95,07
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7 30 37 —7 49 1,32 900 24,32
8 14 13 1 1 0,08 196 15,08

> | 366 | 366 Pras=T,19 373,19

KoHTpo:s: ZZHQ@Z:7,19:

[>n%/n’%] - n=373,19-366=7,19.

Breraucnenns mpou3BeeHb! TPABUIIHHO.

Haiiném 4yucno creneHeil cBOOOMBI, YUUTHIBAs, YTO YUCIO TPYII BBIOOPKU
(uncio paznmmuHblx BapuaHT) $=8; k=8-3=5. [lo TabiWIe KPUTHYECKHX TOYCK
pacrpesienenns ¥° (cM. mpuioxkeHue 4), o ypoBHio 3uagnMoct o=0,05 u umciy
crerneHeit cBo0o bl K=5 Haxoaum ;ZKP(O,05;5)=11,1.

Tak kak ;(Zna6ﬂ< ;(ZKP — HET OCHOBAaHHWW OTBEPrHYTHh HYJIEBYIO THUIIOTE3Y.
Jpyrumu CJOBaMH, pPacCXOXKICHUE HDMIUPUUYECKHUX W TEOPETHUUYECKUX YacTOT
He3Haunmoe. Clie1oBaTeNbHO, JaHHBIE HAOIOICHUN COTJIACYIOTCS C TUIIOTE30M O
HOPMAaJIbHOM pachpe/eiIeHIH reHepaTbHOU COBOKYITHOCTH.

3amaum 19 pemieHust

1. HUcnonwszys xputepuii Ilupcona, npu ypoBHe 3Hauumoctu 0,05
IIPOBEPUTh, COTJIACYETCS JIM TUIOTE3a O HOPMAJIBHOM  pacHpelelIeHUN
reHEPAIbHOM COBOKYHNHOCTH X € SMIIMPUYECKUM PACIPEICICHUEM BBIOOPKU

o0wvema n=200:
Xi 030510710911 |13 1517|1921 2,3
N; 6 9 26 25 30 26 21 24 20 8 5

2. WUcnone3ys xpurepuii Ilupcona, mpum ypoae 3Haummoctu 0,05
YCTaHOBUTh, CIy4YallHO WM 3HAYMMO PACXOXKICHUE MEXAY SMIHUPUYECKUMHU
4acTOTaMH Nj U TEOPETUUYECKUMU YaCTOTaMU N, KOTOPbIE BHIYUCIECHBI, UCXOMS U3

TUIIOTE3bl O HOPMAJIBHOM PACHPEAECIEHUN T'€HEPAJIbHOW COBOKYITHOCTH X
a) ni 5 10 20 8 7

nji 6 14 18 7 5

0) | N 6 8 13 | 15 | 20 | 16 | 10 7 5
nf|51]9|1416 |18 16 | 9 | 6 | 7

B¥) | n | 14 |18 | 32 | 70 | 20 | 36 | 10
n; 10| 24 | 34 | 80 | 18 | 22 | 12

71



3aganus pacueTHO-TpauUecKoil padoThl

Bapuanr 1

1. bubnnoreyka COCTOMT M3 JECATH PA3IUYHBIX KHUT, IPUUYEM MATh KHUT
CTOSIT O 4 ThIC. py0. Kaxaasi, TpPU KHUTH - TI0 | ThIC. py0. ¥ JBE KHUTHU - 11O 3 ThIC.
pyO. HaliTu BeposITHOCTh TOTO, UTO B3SIThI€ HayAauy JBE KHUTHU CTOST 5 ThIC. PYO.

2. Tpu cranka paboTalOT HE3aBUCUMO. BeposATHOCTH TOro, 4YTO B TEUEHUE
cMeHbl 1,2 U 3 cTaHKM BBIMAYT U3 CTPOsi, paBHbI cooTBeTcTBeHHO 0,05; 0,1; 0,15.
HaiiTu BEpOsITHOCTB TOTO, YTO 32 CMEHY BBIMJET U3 CTPOS TOIBKO OAUH CTAHOK.

3.B mupamuge 10 BHHTOBOK, M3 KOTOPbIX 4 CHa0XXEHbI ONTHYECKUM
MPULEIOM. BEeposITHOCTh TOr0, YTO CTPENOK MOPA3UT MUILIEHBb MPU BBICTPEE U3
BUHTOBKM C ONTUYECKUM IpuuenoM, paBHa 0,95; s BUHTOBKH 0€3 ONTHYECKOIrO
npulesa 3Ta BepoaTHOCTh paBHa 0,8. CTpesnok mopas3ui 1eiab U3 Hayaady B3sSTOM
BUHTOBKH. UTO BEpOATHEE: CTPEIOK CTPENsT U3 BUHTOBKM C ONTHYECKUM
MIPUIIEIIOM Wi 0e3 Hero?

4. Tpebyercs HaWTU BEPOSITHOCTh TOTO, YTO B 4 HE3aBUCHUMBIX MCIBITAHUSIX
COOBITHE MOSBUTCSI HE MEHEE 2 pa3, 3Has, YTO B KaXKJOM UCIIBITAHUN BEPOSITHOCTD
nosiBJieHus1 coobITUs paBHa 0,1.

5. 100 crankoB pabOTalOT HE3ABUCUMO JIPYT OT Apyra, MpUuEM BEpOSTHOCTh
Oecriepe0oitHOM pabOThl KaXJO0Tr0 W3 HUX B TeueHue cMmeHbl paBHa 0,7. Haittu
BEPOSATHOCTh TOTO, YTO B TE€UEHHE CMEHBI OecrnepeOoitHo mpopabortaror: a) 80
cTaHkoB; 0) ot 60 10 80 cTaHKOB.

6.3aBox otmpaBmm Ha ©6a3zy 1000 m0OpOKavYeCTBEHHBIX H3ACIHM.
BeposTHOCTh TOBpEXKICHUS KAXKIOT0 U3IeNIHs TPy TpaHcnopTupoBke paBHa 0,002,
Haiitu BeposSTHOCTh OBPEXKACHUS NIPU TPAHCIIOPTUPOBKE: a) TPEX M3Aeuil; 0) oT
2 10 4 u3aenui.

7. Mumiens pasneneHa Ha 30HBI 1,2,3. 3a momamanue B 30HY 1 gaercsa a;
OYKOB, B 30HY 2 - d, OYKOB, B 30HY 3 - a3 OYKOB. [[1ns AaHHOrO cTpeika
BEPOSATHOCTH TNoNaAaHusl B 30HbI 1,2,3 paBHBI COOTBETCTBEHHO p1, p2 , p3. Haitu
3aKOH pacrmpeneneHuss yucia X OYKOB, IOJy4aeMbIX CTPEIKOM MpH JBYX
HE3aBUCHUMBIX BBICTpeidax W (yHKIUIO pacnpeneieHus F(x), moctpouth eé
rpaduk.

a, — 9, a, — 4, az— 2,p1 = 0.3,p2: 0.2,p3 =0.5

8. Haiitm: a) wmaTemMaTwdeckoe OXuaaHue, O) IUCIIEPCUIO, B) CpeIHEe
KBaJpaTUYECKOE OTKJIOHEHUE OUCKPETHOM CIy4aliHOW BEJIMYMHBI X 1O 3aKOHY €€
pacnpeneneHus, 3aJaHHOMY psIIOM pacrpeeneHuss (B NMepBOMl CTPOKE TaOIUIIbI
yKa3aHbl BO3MO’KHBIC 3HAUEHHS, BO BTOPOM CTPOKE - BEPOSITHOCTH BO3MOXKHBIX
3Ha4YCHUH).

Xi 12 14 18 24 27
P 0,4 0,3 0,1 0,1 0,1

9. Cnyuaiinas BenmuumHa X 3afaHa ¢yHkuued pacnpenencuus F(x). Haiitu
IUIOTHOCTh PACIIPENEIIEHNUS BEPOATHOCTEN, MATEMATAUYECKOE OKUJIAHUE, TUCIIEPCUIO
CIIyYalHOM BEJIIMYMHBI, BEPOSITHOCTDh MOMNAIAHUS CIIyYaliHOW BEJIIMYMHBI B UHTEPBAI
(0,1/2) u moctpouts rpaduku f (x),F(x).
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0, x<0,
F(x)=4x*,0<x<1,
1, x>1.

10. 3aganpl MaTeMaTHUECKOE OXHUAAHUE @ W CpeIHee KBaJpaTHuecKoe
OTKJIOHEHHE O HOPMAJIbHO paclpeleieHHOW ciaydailHOM BenuuuHbl. Haiith: a)
BEPOSITHOCTh TOr0, UTO X MPUMET 3HaU€HUE, MPUHAJyIexKalee uureppaiy (o, /[ );0)
BEPOSITHOCTh TOT'0, YTO AOCOJIOTHAs BEIUYMHA OTKIOHEHHS | X - al oxaxercs
MEHbIIIE O .

a=10,0=4,0=8, =20, =8.
11. JIaHa TUIOTHOCTB paclpe/iesieHrs HEMPEPIBHON CITydaiiHON BETUYUHBI X

0, x< 0,
fix)= 2sinx, 0< x <m/3,
0, x> /3.

Haiitu ¢pyaknmro pactpenenenus F(x).

Bapuanr 2

1. B simuke 5 uzgenuit mepBoro copra, 3 — BTOPOro U 2 — TPEThETrO COpTa.
JIist KOHTpOS U3 AlllMKa Hayaady Oepyt 6 aetaneil. HaliTu BEposSTHOCTB TOTO, YTO
Cpeu HUX OKaXeTCs 2 AeTalu MEPBOTO cOpTa U 2 JeTaau BTOPOro CopTa.

2. YCTpOMCTBO COCTOUT U3 TPEX 3JIEMEHTOB, pabOTaIOIMIUX HE3aBUCHUMO.
BepositHocTn 6e30Tka3HOM paboThl (32 Bpemsi ) mepBoro, BTOPOrO M TPETHETO
3JIEMEHTOB COOTBETCTBEHHO paBHbI 0,6; 0,7; 0,8. HaiiTu BepoATHOCTH TOTO, UTO 3a
BpeMs t 6e30Tka3HOo OyayT paboTaTh TOJIBKO J[BA AJIEMEHTA.

3. B nmByx smmkax comepxkutcs mo 20 aetaneil, mMpuU4YEM CTaHIAPTHBIX
neranei B nepBoM smuke 13, a Bo Bropom 18. M3 BTOpoOro fiivka n3BieyeHa ogHa
JieTajab U TepesiokeHa B epBbii UK. [locie 3Toro u3 nepBoro siiurKa nu3BjieueHa
JieTajap, OKa3aBUIAsCAd CTaHIApTHOM. HaWTu BEpOSATHOCTH TOro, YTO W3 BTOPOIO
SIIIMKA B MEPBBIA ObLIa MEPEsIoKEHA CTaHIapTHASI 1€TAlIb.

4. Tpebyerca HalTU BEPOSITHOCTh TOTO, YTO B 5 HE3aBUCUMBIX MCIBITAHUSIX
CcOOBITHE TOSIBUTCS MeHee 3 pa3, 3Has, 4TO B KaXKJOM HUCIIBITAHUU BEPOSITHOCTH
MOsIBJICHUS! cOOBITHSI paBHa (,2.

5.200 craHkOB pa0OTAlOT HE3aBUCUMO JAPYyr OT Jpyra, HOpUueM
BEPOSITHOCTh OecrepeOorHON paboThl KaKJOT0 M3 HUX B TEUCHHUE CMEHBI paBHA
0,6. HaiiTu BepoSTHOCTH TOrO0, 4YTO B TEYEHHUE CMEHBI OecrnepeOoiHO
npopaboraroT: a) 130 crankos; 6) ot 110 g0 130 crankoB.

6.3aBox otmpaBun Ha 6a3zy 3000 a00pOKavyeCTBEHHBIX W3CIUM.
BeposTHOCTh MOBPEXACHUS KaXKI0T0 U3eus Ipu TpaHcnopTupoBke paBHa 0,001.
Haiitu BEpOosSTHOCTH MOBPEXKICHUS TIPU TPAHCIIOPTUPOBKE: a) ABYX M3IENHIA; 0) OT
5 no 7 u3nenaui.

7. Mumiens pasneneHa Ha 30HbI 1,2,3. 3a momamanue B 30HY | gaerca a;
OYKOB, B 30HY 2 - a; OYKOB, B 30HY 3 - a3 OYKOB. /i1 JAHHOrO CTpeiKa
BEPOSATHOCTH NoNaAaHus B 30HbI 1,2,3 paBHBI COOTBETCTBEHHO p1, P2 , p3. Haltn

73



3aKOH pacrmpefeneHuss 4duciia X OYKOB, ITOJYyYAa€MBIX CTPEIKOM IPH ABYX
HE3aBHCHUMBIX BBICTpeNlaXx M (yHKIMIO pacrnpeneineHus F(x), moctpouth eé
rpaduk.

a, — 7, a, — 4, as— 1,p1 = 0.2,]92 = 0.2,]93 = 0.6.

8. Haiitu: a) maremathueckoe OXujaHue, O) IUCIEPCUIO, B) CpeaHee
KBAJIPAaTUUECKOE OTKIOHEHUE NHUCKPETHOW CIIYYAMHOW BEJIWYMHBI X T10 3aKOHY €€
pacripesiesieHus, 3aJaHHOMY PsJIOM pacrpezieicHus (B MEepBOM CTPOKE TaOJIUIIbI
YKa3aHbl BO3MOXHBIE 3HAYEHHS, BO BTOPOW CTPOKE - BEPOSITHOCTA BO3MOKHBIX
3HAYCHMIN).

Xi 10 13 17 19 22
Pi 02 | 01 ] 02| 04 | 01

9. Ciyuaiinas BenuunHa X 3amaHa ¢yHkumed pacnpenenenus F(x). Haiitu
IUIOTHOCTh  PACTpECICHUs]  BEPOATHOCTEH, MAaTeMaTHYeCKOe  OXKHJIaHUE,
TUCTIEPCUIO  CITydallHOW  BEJMYWMHBI, BEPOSATHOCTH TIOMAJAHUS  CIydalHOU
BeanunHbl B mHTEpBa (1;1,5) u moctpouts rpaduku f (x),F(x) .

0, x<1,
F(x) (x2-x)/2, 1< x <2,
1, x> 2.

10. 3aganpl MaTeMaTHYECKOE OXHUAAHUE & M CpeJHee KBaJpaTUYECKOe
OTKJIOHEHHE O HOPMaJIbHO paclpeeseHHON ciay4yaiHol BenuuuHbl. Haiith : a)
BEPOSTHOCTH TOTO, UTO X MPUMET 3HAUCHHUE, IIPUHAIekKaliee natepsany ( o, f) ;
0) BEpOSTHOCTH TOTO, YTO aOCOJFOTHAS BEIMYMHA OTKIOHCHHS |X -a| okaxkercs
MEHBIIIE O .

a=7,0=3,a=3,=13,06 =6.

11. /lana MJIOTHOCTH pachpenesieHus] HEMPEPhIBHOW CIydYailHOW BEJIMYUHBI

X.
0, x< 1,
fx)= 2x-2, 1<x <2,
0, x> 2.

Haiitu ¢pynkumio pacrnpenenenuns F(x).

Bapuant 3

1. B simuke 12 Genbix u 8 yepHbIX mapoB. Haynauy B3sum 6 mapos. Kakoa
BEPOSTHOCTH TOTO, UTO CPEAN HUX 4 OETbIX mIapa.

2. lna curHanmu3anMu 00 aBapuM YCTAHOBJICHBI JBa HE3aBUCHUMO
paboTaronmx CUrHaau3aTopa. BeposSTHOCTh TOro, YTO MpH aBapuu CUTHAIIU3ATOP
cpaboraer, paBHa 0,95 mis mepBoro u 0,9 s BTOoporo curHanuzatopa. Haittu
BEPOSITHOCTH TOTO, YTO MPHU aBapUH CpabOTAET XOTs Obl OJJUH CUTHAIIU3ATOP.

3. B smuke 50 neraneii, u3z uux 40 Beicuiero coptra. Haynauy usBiekaercs
OJlHAa, a 3aTeM BTOpas JeTajb, OKa3aBlIascs Bbicuiero copra. Onpenenutb
BEPOSITHOCTH TOTO, YTO U NIEpBasi A€Tallb OblJIa BBHICIIETO COPTA.
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4. TpeOyercsa HalTU BEPOSITHOCTh TOTO, YTO B 6 HE3aBUCHUMBIX UCIBITAHHIX
coObITHE TTOSBUTCS HE Oojee 4 pas, 3Hasl, YTO B KaXKIOM HCIBITAHUN BEPOSTHOCTH
nosiBJieHus1 coObITHA paBHa 0,3.

5. 100 crankoB paboOTalOT HE3ABUCUMO JIPYT OT Apyra, Ipu4€éM BEPOSATHOCTh
Oecriepe0oitHOM PabOThI KaXIOTO W3 HUX B TedueHHe cMeHbl paBHa 0,6. Haittm
BEpOSITHOCTh TOTO, UYTO B TEUYEHHE CMEHbI OecrnepeboitHo mpopabotatot: a) 70
ctaHkoB; 0) ot 50 1o 70 cTaHKOB.

6.3aBox otmpaBmn Ha 0azy 6000 AO0OpPOKAYECTBEHHBIX  W3SIHIA.
BeposiTHOCTh TOBPEXKIEHUST KaXKJIOro HW3JENWs IpPU TPAHCIOPTUPOBKE paBHA
0,0001. Ha¥iti BepoOSTHOCTh IOBPEKISHUSI IIPU TPAHCIIOPTUPOBKE: a) JIBYX
u3aenuii; 0) ot 1 1o 3 uznenui.

7. Mumens paszjaeneHa Ha 30HbI 1,2,3. 3a monaganue B 30HY 1 maercs a;
OYKOB, B 30HY 2 - a; OYKOB, B 30HY 3 - a3 OukoB. [l gaHHOrO cTpenka
BEPOSATHOCTH NONaAaHus B 30HBI 1,2,3 paBHBI COOTBETCTBEHHO p1, P2 , p3. Hantn
3aKOH pacrpejeieHuss uucia X OYKOB, IOJYy4aeMbIX CTPEIKOM MpH JBYX
HE3aBUCUMBIX BBICTpeNiaX U GyHKIHUIO pacnpeneseHus F(x), moctpouts e€ rpaduxk.

a, — 6, a, — 4, as— 1,p1 = 0.3,p2 = 0.2,p3 =0.5.

8. Haiitu: a) mMaremarmueckoe OXKHJaHWE, O) IHUCIIEPCHIO, B) CpeaHee
KBaJ[paTUYECKOE OTKIIOHEHHE AUCKPETHOW CIy4ailHON BEIWYMHBI X IO 3aKOHY €€
pacnpeneneHus, 3aJaHHOMY PsIIOM pacrpeneneHust ( B IepBOl CTpoKe TaOIUIbI
yKa3aHbl BO3MOJKHBIE 3HAYEHHUS, BO BTOPOM CTPOKE - BEPOSTHOCTU BO3MOMKHBIX
3HA4YCHUH ).

Xi 120 | 135 | 150 | 180 | 185
Pi 011] 02| 04| 02 ] 01

9. Cnyuaiinas BenmuuuHa X 3ajmaHa QyHknmen pacnpenencuus F(x). Harvitu
IUIOTHOCTh ~ paclpeiefieHHs]  BEPOSTHOCTEW, MaTeMaTH4ecKoe  OXKUIaHue,
OUCIIEPCUIO  CIYYaMHOM BEJIWYMHBI, BEPOSITHOCTh MOMNAJaHUS  CIIy4YalHOU
BenmuuHbl B mHTepBai (0,1/2) u moctpouts rpaduku f (x),F(x).

0, x <0,
F@) = x°% 0<x <1,
1, x> 1.

10. 3amaHbl MaTeMaTHYECKOE OXKUJAaHHME & M CpelHee KBaJApaTHUeCcKoe
OTKJIOHEHHE O HOPMaJIbHO pachlpeereHHOW ciaydyaiiHoi BenuuuHbl. Haiith : a)
BEPOSATHOCTH TOTO, YTO X MPUMET 3HAYCHUE, IPUHA IeKalee uaTepBany ( «, f) ;
0) BEPOATHOCTb TOTO, YTO a0COJIIOTHASI BETMYMHA OTKJIOHEHHUs | X - a | okaxercs
MEHbIIE O .

a=8,0=2,a=4,p=14,6 =6.
11. Jlana mIOTHOCTb pacHpeeieHus] HENPEePhIBHOM CIy4yalHON BEIUYMHBI

X
0, x< 0,
ft)= 2/3x-2/9 x% O0<x <3
0, x> 3.

Haiitu ¢pynkiuro pacnpenenenus F(x).
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Bapuant 4

1. Mumienp paszaesneHa Ha 30HbI 1,2,3. 3a momagaHue B 30HY 1 gaercs a;
OYKOB, B 30HY 2 - d; OYKOB, B 30HY 3 — a3 OYKOB. /[ HAaHHOrO CTpeika
BEPOSTHOCTHU MOIAJAHUS B 30HBI 1,2,3 paBHBI COOTBETCTBEHHO p1, p2 , p3. Halitu
3aKOH pacrpeneneHuss yuciaa X OYKOB, IOJYyY4aeMbIX CTPEIKOM MpH JBYX
HE3aBUCHMBIX BhICTpeIax U QyHKIUIO pacnpeneneHus F(x), moctpouts e€ rpaduk.

a, — 5, a, — 4, as— 2,p1 = 0.4,p2= 0.2,]93 = 0.4.

2. Haiitu: a) Maremarmueckoe OXuJaHWEe, 0) IHUCIEPCHI0, B) CpeaHee
KBaJPaTUYECKOE OTKJIOHEHHE NUCKPETHOM CIy4alHOM BEJIWYMHBI X 110 3aKOHY €€
pacrpeneneHus, 3aJlaHHOMY PSIIOM pacipenesieHus: (B MEepBOM CTPOKE TaOIUIIbI
yKa3aHbl BO3MOXHBIE 3HAUYEHHS, BO BTOPON CTPOKE — BEPOSTHOCTU BO3MOMKHBIX
3HAYCHMIN).

Xi 14 | 22 | 35 | 41 | 52
Pi 03 102 03 ]01 ] 01

3. Cnyuaiinas BennunHa X 3amaHa QyHKmed pacnpenenenus F(x). Haiitu
IUIOTHOCTb  PAaCIpeseieHUs]  BEPOSATHOCTEM, MaTeMaTH4YecKOoe  OXKUIaHHE,
JUCIIEPCUI0  CIYYaWHOW BEJIIMYMHBI, BEPOSATHOCTH IMOMAJAHUSA  CIy4alHOU
BeanunHbl B mHTEpBa (0,1/4) u moctpouts rpaduku f (x),F(x).

0, x <0,
(x)= 3x°+2x, O0<x <1/3,
1, x> 1/3.

4. Tpebyercs HaWTHU BEPOSITHOCTh TOTO, UTO B 5 HE3aBUCHUMBIX MCIBITAHUSIX
coObITHE TOSIBUTCSL Ooisiee 3 pa3, 3Hasg, YTO B KaXKJOM HCIBITAHUU BEPOSTHOCTD
nosiBJieHus1 coobITus pasHa 0,1.

5. 500 crankoB pabOTalOT HE3ABUCUMO JIPYT OT Apyra, MpUIEM BEPOSTHOCTh
OecrniepeOoitHOM PabOTHl KaXJI0Tr0 MX HUX B TedeHHe cMeHbl paBHa 0,8. Haiitu
BEPOSATHOCTh TOTO, YTO B TEUYEHUE CMEHBI OecrepeOoitHo mpopadoTaroT: a) 410
ctankoB; 0) ot 390 10 410 cTaHKOB.

6.3aBox ormpaBun Ha ©06a3zy 1000 gOOpOKavYeCTBEHHBIX H3ICITHM.
BeposTHOCTh TOBpEXKACHUS KAXIOTO H3ACIHS TPU TPAHCIOPTUPOBKE paBHA
0,0002. HaiiTu BepoOSITHOCTb MOBPEKIEHUS MPU TPAHCHOPTUPOBKE: a) IBYX
u3aenauii; 0) ot 2 10 5 u3aeIui.

7. Mumiens paszaeneHa Ha 30Hbl 1,2,3. 3a momaganue B 30HYy | maercs ap
OYKOB, B 30HY 2 — d; OYKOB, B 30HY 3 — a3 O4YKOB. JlJII JAHHOTO CTpeiKa
BEPOSATHOCTU ToNaAaHusi B 30HbI 1,2,3 paBHBI COOTBETCTBEHHO p1, p2 , p3. Haiitn
3aKOH pacrpefeneHuss yucia X OYKOB, IOJYyYaeMbIX CTPEIKOM MpH JBYX
HE3aBHUCHUMBIX BBICTpeNax U GyHKIHIO pactpenenenus F(x), moctpouts €€ rpaduk.

a1 =8,a,=5,a3=2,p,=0.3,p,=0.1, p3 = 0.6.

8. Haiitm: a) mareMarmdeckoe OXHJaHHE, O) IUCIIEPCHIO, B) CpeaHee
KBaJIpaTU4YECKOE OTKIOHEHUE IUCKPETHOW CIIy4YallHOM BEIWYUHBI X 10 3aKOHY €€
pacripeniesieHus, 3aJaHHOMY PSIIOM pachpenesieHus (B MepBOM CTPOKE TaOJMIIbI
yKa3aHbl BO3MOXHBIE 3HAYEHHS, BO BTOPOH CTPOKE — BEPOSTHOCTH BO3MOMXKHBIX
3HAYCHMIN).
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Xi 35 45 55 65 75
Pi 0,1 0,1 0,1 0,4 0,3

10. 3amaHbl MareMaTU4yecKoe OXHUAAHHE a W CpelHee KBaJApaTUYECKOe
OTKJIOHEHUE O HOPMAJIbHO pPAaCIPEACIICHHOM CiydyalHOM BenuuuHbl. HanTu:
a) BEpOATHOCTh TOr0, YTO X MpPUMET 3HAUEHUE, MPUHAJIEKaIee UHTEpBaTy (& ,
f); 0) BEpPOSITHOCTH TOTO, 4YTO aOCOJIOTHAas BEIMYMHA OTKIOHeHHS |X -a
OKaXETCSI MEHBIIIE O .

a=9,0=5 a=5, =15 6 =8.
11./]aHa MIOTHOCTB pacupeAcIIeHUS HEIPEPBIBHOM CIIy4YalHOW BEJIMYMHBI X'

0, x<2,
f(x 2x -4, 2< x<3,
0, x> 3.

Haiitu ¢pynkumro pacnpenenenus F(x).

Bapuanr S

1. B ypue 4 Oenbix u 6 yepHbIX mapoB. Y3 ypHbl BeiHUMaKOT 2 mapa. Haiitu
BEPOSITHOCTH TOT'O, YTO BBIHYTHIE IIAPhI PA3HBIX LIBETOB.

2. JIBa cTpenika mpOU3BOIAT MO OJHOMY BBICTPEIY B MUIIICHb. BEpOATHOCTH
IONaJJaHNsl B MHMILEHb IEpBBIM cTpenkoM pasBHa 0,9, a Bropeim - 0,8. Haiitn
BEPOSITHOCTh TOT'O, YTO MULIEHb TOPA3UT TOIBKO OJIUH CTPEIIOK

3. /lBa aBTOMara MPOM3BOAAT JIE€TaIHM, KOTOpPHIE MOCTYMAalOT Ha OOIIHii
KOHBelWep. BeposiTHOCTh MOJydeHUs CTaHAApPTHOM JEeTajdu Ha NMEPBOM aBTOMATe
paBHa 0,95, a na BTopom 0,8. IIpoM3BOIUTENBHOCTH BTOPOTO aBTOMAaTa BJBOE
Oonbiie, uyem nepBoro. Haynmauy B3sTas C KOHBedepa JeTalb OKa3ajlach
CTaHAapTHOM. HallTu BEpOSITHOCTH TOrO, YTO 3Ta JAETAJIb U3TOTOBJIEHA HA NEPBOM
aBTOMAre.

4. Tpebyercs HaWTHU BEPOSITHOCTh TOTO, YTO B 6 HE3aBUCHUMBIX MCIBITAHUSIX
coObITHE TOSIBUTCS Ooiiee 4 pa3, 3Hasg, YTO B KaXKJOM HMCHBITAHUU BEPOSTHOCTD
MOsIBJICHUS! cOOBITHSI paBHa (,5.

5. 300 craHkoB pabOTaIOT HE3ABUCUMO JIPYT OT APyra, NpUYEM BEPOSTHOCTh
OecrniepeOoitHOM pPabOThl KaXJ0ro MUX HUX B TeueHue cMmeHbl paBHa 0,8. Haittu
BEPOSATHOCTh TOTO, YTO B TEUYEHUE CMEHBI OecriepeboitHo mpopadoTarT: a) 250
ctaHkoB; 0) ot 230 10 250 cTaHKOB.

6.3aBox otnpaBun Ha ©6azy 1000 g00poKadyeCTBEHHBIX  U3ICITHI.
BeposTHOCTh TOBpPEXKACHUS KAXIOTO HU3ACNHHS IPU TPAHCIOPTUPOBKE paBHA
0,0005. HaiiTu BEpOSITHOCTh MOBPEKICHUS TPU TPAHCIOPTUPOBKE: a) JBYX
u3aenuii; 0) ot 3 10 5 u3aeIui.

7. Mumiens pasneneHa Ha 30HbI 1,2,3. 3a momananue B 30HY | gaerca ap
OYKOB, B 30HY 2 — d OYKOB, B 30HY 3 — a3 OYKOB. JlJII JAHHOTO CTpeiKa
BEPOSATHOCTU ToNaAaHusi B 30HbI 1,2,3 paBHBI COOTBETCTBEHHO p1, p2 , p3. Haiitu
3aKOH pacrpeeneHuss uucia X OYKOB, IMOJy4aeMbIX CTPEJIIKOM TMpU ABYX
HE3aBUCUMBIX BBICTpeNiaX U GyHKIHUIO pactpenenenus F(x), moctpouts e€ rpaduxk.

a1=6,a,=3,a3=1,p,=04,p,=0.1, p3=0.5.
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8. Haiitu: a) maremarnueckoe OXHIaHWe, 0) AWCIEPCUIO, B) CpeaHEe
KBAJIPAaTUUECKOE OTKJIOHECHUE NUCKPETHOM CIIyYalHOW BEJIMYUHBI X IO 3aKOHY €€
pacnpeneneHus, 3aJaHHOMY PSIZIOM pacrpeseseHus: (B MepBOd CTPOKE TaOJIMIIbI
yKa3aHbl BO3MO>KHBIE 3HAYEHHS, BO BTOPOM CTPOKE — BEPOSTHOCTU BO3MOMKHBIX
3HA4YCHUH).

Xi 12,6 | 134 | 152 | 17,4 | 18,6

Pi 02 | 02 |04 |01 ] 01

9. Cnyuaiinass BenmuuHa X 3ajmaHa QyHkowend pacnpenencaus F(x). Haiitn
IUIOTHOCTh ~ PacHpe/eNieHUs] BEPOSTHOCTEH, MaTeMaTHYECKOE OXHJAHHE,
JUCIIEPCUI0  CIIyYallHOM BEJIWYMHBI, BEPOSATHOCTH IIONAJAHMS CIy4alHOMN
BeJIMYKHBI B nHTEpBa (2,3) u noctpouts rpaduku f (x),F(x).

0, x <2,
x)= x[2-1, 2<x <4,
1, x> 4.

10. 3amanpl MaTeMaTH4ECKOE OXKHUIAHUE a W CpeaHee KBaJpaTUYECcKOe
OTKJIIOHEHUE O HOPMAJIBHO PAaCIPEACICHHON CIy4YallHOM BenuuuHbl. Haitu:
a) BEPOSITHOCTh TOTO0, 4TO X TPUMET 3HAUCHHE, IPHHAIICKAIee nHTepBany (« ,f);
0) BEpOSITHOCTh TOTO, YTO a0COJIFOTHAs BEIMYMHA OTKIOHEHUS |X - a | okaxkercs
MEHBIIIE O .

a=10,0=4,a=6, =16, 6 =10.
11. /IaHa IJIOTHOCTH paCTIPEAEIICHHs] HENPEPHIBHOM CITy4aiilHON BETUUYHHBI X

0, x< 0,
f(x)= 1/2sinx, O<x <m,
0, X > T.

Haiitu ¢pynkmro pactpenenenus F(x).

Bapuanr 6

1. B smuke 20 peraneit, u3 koTtopbix 12 crangapTHbiX. M3 simuka B3su 6
neranei. Haltu BEpOSATHOCTB TOTO, UTO UX HUX 4 €Taly CTaHIapTHBHIE.

2. B smmke 10 geraneid, u3 KoTopsix 4 okpamieHHbIX. COOpIIUK Hayaady
B3su1 3 neranu. HailTu BeposITHOCTH TOTO, YTO CpeAM HUX XOTs Obl OJHA JETajb
OKpallleHa.

3. COOpIIMK TOJIYYHIT TPH STUKa fneTaneit. B mepBowm smuke 40 neraneit, u3
Hux 20 BeIcuiero copta, Bo BropoMm 50 neraneit, u3 Hux 10 BbIcmiero copra, B
tpetbeM 30 neraneil, u3 HuX 12 Beicmiero copra. M3 Haygady B34TOro SIMKa
W3BJIEUEHA JeTalb BhICIIEro copra. OnpenenauTs BEPOSTHOCTH TOTO, YTO 3Ta
JeTanb u3BjedeHa u3 1 - ro gmuka.

4. Tpebyerca HalTU BEPOSITHOCTh TOTO, UTO B 4 HE3aBUCUMBIX MCIBITAHUSIIX
cOOBbITHE TOSIBUTCS MeHee 3 pa3, 3Has, YTO B KaXKJOM HCIBITAHUH BEPOSTHOCTH
MosiBJICHUs1 coObITHSI paBHa (,0.
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5. 200 craHKkOB pabOTaIOT HE3ABUCUMO JPYT OT APyra, NPUYEM BEPOSTHOCTh
OecrniepeOoitHOM PabOTHl Ka)XJ0r0 MX HUX B TedueHHe cMmeHbl paBHa 0,8. Haittu
BEPOSITHOCTh TOrO, YTO B T€UEHHUE CMEHBbI OecriepeboiHo mpopadoTtaroT: a) 180
ctaHkoB; 0) ot 150 10 170 cTaHKOB.

6.3aBox ortnpaBun Ha ©6azy 1000 g00pokKadyeCTBEHHBIX  H3ICIHI.
BeposiTHOCTh TOBPEXKIEHUST KaXIIOro HW3JeNWs IpPU TPAHCIOPTUPOBKE paBHA
0,0004. Haiitu BepoOSTHOCTb NOBPSKACHUS TNPH TPAHCIIOPTHUPOBKE: a) TPEX
u3aenuii; 0) ot 1 1o 3 uznenui.

7. Mumiens pasneneHa Ha 30HbI 1,2,3. 3a momananue B 30HY | gaerca ap
OYKOB, B 30Hy 2 — dy OYKOB, B 30HY 3 — a3 OYKOB. /{11 JaHHOrO CTpenka
BEPOSITHOCTH MOMAJaHus B 30HBI 1,2,3 paBHBI COOTBETCTBEHHO p1, p2 , p3. Haltn
3aKOH pacrpefeneHus uucia X OYKOB, IOJYy4aeMbIX CTPEJIKOM TIpU JABYX
HE3aBHCHMBIX BBICTpeiIax U (GyHKIHIO pactpeneicaus F(x), mocrpouts eé rpaduk.

611:8,612:3,613:2, p1:0.3, p220.3, p3:O.4

8. Haiitu: a) maremarhueckoe OXXHJIaHUE, O) AUCHEPCHI0, B) CpeaHee
KBaJ[paTUYECKOE OTKJIOHEHHUE JNUCKPETHOM CIIy4yalHOW BEJIMYMHBI X MO 3aKOHY €€
pacnpeneneHus, 3aJJaHHOMY PsiZIOM pacrpesencHust ( B IEepBOM CTPOKE TaOIHIIbI
yKa3aHbl BO3MOXHBIE 3HAYEHUs, BO BTOPOM CTPOKE - BEPOSITHOCTU BO3MOYKHBIX
3HAYCHUI).

X; 15 20 25 30 35
Pi 01 ] 02 | 03| 02 ] 0,2

9. Cnyuaiinas BenmuuwmHa X 3ajmaHa GyHknuen pacnpenencaus F(x). Harita
IUIOTHOCTh ~ PACHpeNeCHUs  BEPOSATHOCTECH, MaTeMaTHYeCKOe  OXKHIAHHE,
JMCIICPCUI0  CIyYaWHON  BEIMYMHBI, BEPOSTHOCTh IOMAJAaHUSA  CIy4alHOM
BeMuuHbI B mHTepBai (1;2) u moctpouth rpaduku f (x),F(x) .

0, x <0,
F(x) x2/9, O0<x <3,
1, x> 3.

10. 3amanpl MaTeMaTHYeCKOE OXWIAHWE a W CpPEAHEE KBaJpaTUIECKOE
OTKJIOHEHWE C HOPMAJIBHO PACHPENEIICHHOW CIy4yalHOW Benu4yuHbl. HaiTu:
a) BEpOSATHOCTb TOTO, 4TO X MpHUMET 3HAU€HUE, MPUHAJJIeKallee HHTepBay (o ,
f); 0) BEpOATHOCTH TOrO, YTO a0COJIOTHAs BEJIMYMHA OTKIOHECHHA |X - a
OKa)ETCSI MEHBIIIE O .

a=11,0=3,a=7,=17,06 =6.

10. /lana mI0THOCTH paclpeieICHHs] HePEPHIBHOM CITyYaiiHON BETUYHHBI X

0, x <-1/2,
f(x)= 1/2cosx, -nl2< x < 7/2,
0, x> /2.

Haiitu ¢pyskimro pactpenenenus F(x).
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Bapuanr 7

1. B ypne 3 Genbix u 7 4yepHbIX mapoB. M3 ypHbI Haynauy BHIHUMAIOT 2
mapa. Kakoe coObiTHe 00Jiee BEpOSTHO: a) IIaphbl OJHOTO 1IBeTa; O) MIapbl pa3HBIX
IIBETOB?

2. Haiiqute BEpOATHOCTH TOr0, YTO HAyAaudy B3ATOE JBY3HAYHOE YHCIIO
OKa)KeTCsl KpaTHBIM JIM00 2, 1160 5.

3. HWmeercs Tpu sinuka getanei, npuuém OpakoBaHHBIX B 1 - oM, 2 - oM U 3
- €M SIMKax cooTBeTCTBEHHO 25%, 20% u 15%. Haynauy B3sitas netans u3
Hayady B3STOTO SIIMKA OKa3ajach OpakoBaHHOW. HailTw BEpPOATHOCTH TOTO, YTO
3Ta JeTajab U3BJICUYCHA U3 MEPBOTO SIIUKA.

4. Tpebyercs HaWTH BEPOSTHOCTH TOTO, YTO B 5 HE3aBUCUMBIX MCIIBITAHUSIX
coObITHE TOSIBUTCS OoJyiee 3 pa3, 3Hasg, YTO B KaXKIOM HCIBITAHUUA BEPOSTHOCTH
MOsIBJICHUS! cOObITHSI paBHa (,7.

5. 400 craHkoB pabOTAlOT HE3aBUCMMO JPYr OT Jpyra, MNpUYEM
BEpPOSITHOCTh OecriepeOoiHON padoThl KaXJI0r0 UX HUX B TEUECHHUE CMEHBI paBHA
0,6. Haiitu BeposATHOCTH TOTO, YTO B TEUYCHHE CMEHBI OecriepeOoHO
npopabotaroT: a) 260 crankos; 6) ot 230 g0 250 cTaHKOB.

6. 3aBom ormpaBun Ha 06a3zy 1000 m00poKavyeCTBEHHBIX U3CIHUM.
BeposTHOCT TOBpEXKAEHUA Ka)XXIOr0 H3LEIUS IPU TPAHCIOPTUPOBKE paBHA
0,0003. HaiiTu BepoOsITHOCTh MOBPEXKICHUSI TMPU TPAHCIOPTUPOBKE: a) OJHOTO
u3aenusi; 0) ot 2 10 3 u3enuu.

7. Muiiens paszeiieHa Ha 30HBI 1,2,3. 3a monaganue B 30Hy 1 nmaercs a;
OYKOB, B 30HY 2 - @, OYKOB, B 30HY 3 — a3 O4YkoOB. Jlns HAHHOrO CTpenka
BEPOSATHOCTH NONaAaHus B 30HBI 1,2,3 paBHBI COOTBETCTBEHHO p1, P2 , p3. Hantn
3aKOH pacrpejeieHus uucia X OYKOB, MOJy4aeMbIX CTPEJIKOM TIpU JABYX
HE3aBUCUMBIX BBICTpeiaX U GyHKIHUIO pactpenesneHus F(x), moctpouts € rpaduxk.

a, — 8, a, — 5, az— 3,p1 = 0.2,[92 = 0.4,p3 =0.4.

8. Halitu: a) maremMarthueckoe OXXHaaHWe, O) MMCIEPCHIO, B) CpeaHee
KBaJIpPaTHYECKOE OTKIOHEHUE JUCKPETHOW CIIyYaliHOM BEJIWMYMHBI X 1O 3aKOHY €€
pacmpeneneHus, 3aJaHHOMY PSIJIOM pacrpesieieHus: (B MepBOH CTPOKE TaOIHIIbI
YKa3aHbl BO3MOXHBIE 3HAUYEHUS, BO BTOPOM CTPOKE — BEPOSTHOCTU BO3MOMKHBIX
3HAYCHUI).

X 44 52 60 73 82
Pi 0,6 0,1 0,1 0,1 0,1

9. Cnyuaiinas BenmumHa X 3amaHa QyHKmed pacnpenenenus F(x). Haiitu
IUVIOTHOCTh  PACIpPEAEIICHUS]  BEPOATHOCTEH, MAaTEMaTHYECKOE  O0KHMJIaHHE,
OUCIEPCUIO  CIYYaHOM BEJIWYMHBI, BEPOSITHOCTh TNOMNAJAHUS  CIIyYalHOU
BeMuuHbl B mHTEpBai (1;2) u moctpouth rpaduxw f (x),F(x).

0, x<0,
F(x) = x2/4, 0O0<x <2,
1, x> 2.

10. 3agaHbpl MaTeMaTUYECKOE OXXKMUJAHME a W CpeHEe KBaJAPaTUUECKOEe
OTKJIOHEHHWE O HOPMAJIbHO pACIPEAECIECHHON CIIy4alHOW BenuunHbl. Haktn
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a) BEpOSATHOCTh TOTO, 4TO X MPHUMET 3HAUCHUE, MPHUHAJJIeKallee HHTepBaiy (o ,
f); 0) BEpOSATHOCTb TOTO, YTO aOCOJIOTHAs BEIWYMHA OTKIOHEHHMS |X - a
OKaXETCSI MEHBIIIE O.
a=12, 0=5, =8, =18, 6 = 10.
11. JlaHa MJIOTHOCTH pacupeeaeH!s] HENPEPbIBHOMN CIIy4ailHOW BETMYUHBI X

0, x< 0,
f(x 3x2, 0<x <1,
0, x>1.

Haiitu ¢yukumro pacupenenenus F(x).

Bapuant 8

1. B norepee 10 OuneroB, W3 HUX 5 OWIETOB BBIMIPHILHBIX. Haynauy
Oepétcst 2 Ounera. HailTu BeposITHOCTH TOTO, 4YTO Cpeaud HUX o0a Ounera
BBIUTPHITITHBIC.

2. B smuke 40 neraneit, 3 Hux 10 Beicmero copta. Haynady u3Bnedens: 2
netanu. HaliTu BEpOSTHOCTH TOTO, YTO CPEU HUX BBICIIETO COpTa XOTs ObI OJlHA
JeTab.

3.3 100 peraneit 60 mnepBoro, 30 BToporo u 10 Tperbero copra.
BepositHocTh Opaka cpenu JeTajnedl NEpBOro, BTOPOTO U TPETHEro copra
cootBeTcTBeHHO paBHa 0,01; 0,03; u 0,05. Haynauy B3sitas eTajib OKa3ajlach HE
OpakoBaHHOW. HaliTh BEpOSTHOCTB TOTO, UTO B34Ta JAETAJb IIEPBOTO COPTA.

4. Tpebyercs HaWTHU BEPOSITHOCTh TOTO, UTO B 6 HE3aBUCHUMBIX MCIBITAHUSIX
COOBITHE MOSBUTCS HE MEHEe 4 pa3, 3Has, YTO B Ka)KJOM HCIBITAHUU BEPOATHOCTh
MosiBJICHUs! cOObITUSI paBHa (,8.

5. 400 craHkoB pabOTaIOT HE3ABUCUMO JIPYT OT APyra, NpUYEM BEPOSTHOCTh
OecrniepeOoitHOM pPabOThl KaXJ0ro MUX HUX B TeueHue cMmeHbl paBHa 0,7. Haittu
BEPOSATHOCTh TOTO, YTO B TEUYEHUE CMEHBI OecrepeOoitHo mpopadoTaroT: a) 300
ctankoB; 0) ot 270 10 290 cTaHKOB.

6.3aBox otmpaBun Ha ©6a3zy 1000 g0O0pokavyecTBEHHBIX W3JCIHUM.
BeposaTHOCT TOBpPEXKACHUS KAXIOTO H3AENHS IPU TPAHCIOPTUPOBKE paBHA
0,0006. HaifTii BepOSITHOCTH MOBPEKACHHS MPU TPAHCIIOPTHUPOBKE: a) YETBHIPEX
uznenuit; 6) ot 3 1o 4 uznenuil.

7. Mumiens pasneneHa Ha 30HbI 1,2,3. 3a momananuve B 30HY | gaerca ap
OYKOB, B 30HY 2 - @, OYKOB, B 30HY 3 - a3 OYKOB. [[ns gaHHOrO cCTpeika
BEPOSATHOCTU ToNaAaHusi B 30HbI 1,2,3 paBHBI COOTBETCTBEHHO p1, P2 , p3. Haiitu
3aKOH pacrpeelneHuss yuciaa X OYKOB, MOJIy4aeMbIX CTPEJIKOM IpU JABYX
HE3aBUCUMBIX BBICTpeNiaX U GyHKIHUIO pactpenenenus F(x), moctpouts e€ rpaduxk.

a, — 9, a, — 2, as— 1,p1 = 0.1,p2 - 0.5,p3 = 0.4.

8. Haittu: a) maremaruueckoe OKuJaHue, 0) IUCIEPCHIO, B) CpeaHee
KBaJIpaTUYECKOE OTKIOHEHUE NUCKPETHOW CIIyYaliHOM BEJIMYMHBI X 10 3aKOHY €€
pacnpeneneHus, 3aJaHHOMY PsIIOM pacrpeneneHust ( B IEpBOM CTPOKE TaOIMIIbI
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yKa3aHbl BO3MOXHBIC 3HAYEHUS, BO BTOPOH CTPOKE - BEPOSTHOCTH BO3MOKHBIX
3Ha4YCHUH).

Xi 115 | 135 | 150 | 175 | 180
P; 01105 | 02| 01 | 01

9. Cnyuaiinas BenmmumHa X 3ajmaHa GyHkomed pactpenencaus F(x). Haditu
IUIOTHOCTh ~ paclpeielieHUs]  BEPOSTHOCTECW, MaTeMaTH4eCKOe  OXKUJIaHUE,
JUCIIEPCUIO  CIIyYalHOW BEJIIMYMHBI, BEPOSATHOCTH IIONMAJAHUSA  CIy4YalHOU
BeIMUMHbI B mHTEpBa (7,8) 1 moctpouts rpaduku f (x),F(x).

0, x <6,
Fx})= x3-2, 6<x <9,
1, x>0,

10. 3aganbpl MaTeMaTHYECKOE OXKHUIAAHHE a U CpPEIHee KBaJApaTUYECKOE
OTKJIOHEHHE O HOPMAaJIbHO paclpeeseHHON ciaydyaiiHoM BenuuuHbl. Haiith : a)
BEPOSTHOCTH TOTO, UTO X MPUMET 3HAUCHHUE, IIPUHAIekKaliee natepsany ( o, f) ;
0) BEPOATHOCTbH TOTO, YTO A0COJIFOTHASI BETMYMHA OTKJIOHEHUS | X - a | okaxercs
MEHBIIIE O .

a=13,0=3,2=9,/=19, 6 =4.

11. Jlana  TMJIOTHOCTb  pacHpeleieHUs  HENPEepPbIBHOW  CIydailHOU

BEJINYHUHBLY.

0, x< 0,
f(x)Q= 29x, O0<x <3,
0, x> 3.

Haiitu ¢pynkumio pacnpeneiaeaus F(x).

Bapuant 9

1. B ssmuke 10 getaneit, cpenu KOTopbix 6 cranaapTHhIX. COOPIIMK Haygady
u3BJieKaeT 3 aeranu. Halltu BEpOATHOCTB TOTO, UTO BCE TPU AETAIU CTaHJAPTHBIE.

2. BeposTHOCTh TOTO, YTO CTaHAApTHAs JAETallb HAXOAWTCS B TIEPBOM U
BTOPOM sIHKaX, paBHa cooTBeTcTBeHHO 0,6 M 0,8. COOpImIMK B3sJI U3 KaXKJIOTO
AIMKa 10 OAHOU neranu. KakoBa BEpOSITHOCTH TOTO, YTO M3 HUX XOTS OBbI OJIHA
JeTaab CTaHJlapTHAas.

3. Coopmmmk momyurmst 100 nmeraneit, m3 Hux 50 nmeranell M3TOTOBJICHBI
3aBojioM Ne 1, 30 nmeraineii - 3aBojgom Ne 2, 20 neraneii - 3aBogom Ne 3. 3aBoasr Ne
I, No 2, Ne 3 BBINYCKAarOT AE€Taled OTIMYHOIO KadecTBa COOTBETCTBEHHO 70%,
80%, 90%. Haynauy B3siTasi COOpPUIMKOM JI€Ta)Ib OKa3ajiach OTIMYHOIO KauyecTBa.
Haiitu BeposiTHOCTH TOTO, YTO 3Ta A€Talb U3rOTOBICHA 3aBOAOM No 1.

4. TpeOyeTcs HaAUTH BEPOSITHOCTH TOTO, UTO B 5 HE3aBUCHUMBIX UCIIBITAHUSIX
coObITHE TOSIBUTCS MeHee 4 pa3, 3Has, 4TO B KaXKJOM HCIBITAHUM BEPOSITHOCTh

MosiBJICHUS! cOObITHSI paBHa (,9.
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5. 400 craHKkOB pabOTAOT HE3ABUCUMO JPYT OT APYra, NPUYEM BEPOSTHOCTh
OecniepeOoitHOM PabOThl KaXJ0ro MX HUX B TeueHHe cMeHbl paBHa 0,9. Haiitu
BEpOSITHOCTh TOTO, YTO B TE€UEHHE CMEHbI OecriepeboiiHo mpopabortaroT: a) 370
ctaHkoB; 0) ot 350 10 370 cTaHKOB.

6.3aBox ortnpaBun Ha ©6azy 1000 g00pokKadyeCTBEHHBIX  H3ICIHI.
BeposiTHOCTh TOBPEXKIEHUST KaXIIOro HW3JeNWs IpPU TPAHCIOPTUPOBKE paBHA
0,0007. HaiiTu BepoOSATHOCTh MOBPEXKICHUS IIPU TPAHCIOPTHUPOBKE: a) TPEX
u3aenuii; 0) ot 1 1o 4 uznenui.

7. Mumiens pasneneHa Ha 30HbI 1,2,3. 3a momananue B 30HY | gaerca ap
OYKOB, B 30Hy 2 — dy OYKOB, B 30HY 3 — a3 OYKOB. /{11 JaHHOrO CTpenka
BEPOSITHOCTH MOMAJaHus B 30HBI 1,2,3 paBHBI COOTBETCTBEHHO p1, p2 , p3. Haltn
3aKOH pacrpeeneHuss uucia X OYKOB, IOJYyY4aeMbIX CTPEIKOM MpH JBYX
HE3aBHCHMBIX BBICTpeIax U QyHKIHIO pacnpeneicaus F(x), moctpouts eé rpaduk.

a, — 10, a, — 4, az— 1,p1 - 0.2,p2: 0.3,[)3 =0.5

8. Haititu: a) maremaruueckoe OKuJaHue, O) IHUCIEPCHIO, B) CpeaHee
KBaJPaTUYECKOE OTKIOHEHHE JUCKPETHOW CIy4ailHON BEIWYMHBI X IO 3aKOHY €€
pacnpeneneHus, 3aJJaHHOMY PSJIOM pacrpesiesieHus: (B MepBOi CTPOKE TaOIMIIbI
yKa3aHbl BO3MO>KHBIE€ 3HAYEHHS, BO BTOPOM CTPOKE — BEPOSITHOCTU BO3MOMKHBIX
3HAYCHUI).

i | 6 2 8 2 4

i 3 3 1 2 1

9. Ciyuaiinas BenuunHa X 3amaHa ¢yHknmed pacnpenenenus F(x). Haiitu
IJIOTHOCTh  PACTIPECNICHUs]  BEPOATHOCTEH, MAaTeMaTHYeCKOE  OXKHJIaHUE,
OUCIIEPCUIO  CIYYaMHOM BEJIWYMHBI, BEPOSTHOCTh MONAJaHUS  CIIy4YalHOU
BeTMuuHbI B MHTEpBai (-1/2;0) u moctpouth rpadukw f (x), F(x).

0, x<-1,
F(x) = ©4+1, -1<x £0,
1, x> 0.

10. 3amanpl MaTeMaTHYEeCKOE OXXKHIAHUE a W CpeaHEee KBaJpaTUYECcKOe
OTKJIOHEHHE O HOPMAJIbHO paclpenesieHHON ciayyaiiHoil BenuuuHbl. Haiith: a)
BEPOSITHOCTh TOTO, YTO X TPUMET 3HAYCHUE, PHHAIICKAIIee naTepsany (o , f) ;
0) BEPOATHOCTb TOTO, YTO A0COJIIOTHASI BETUYMHA OTKJIOHEHUS | X -a | oxaxeres
MEHBIIIE O .

a=14,0=4, =10, =20, 6 = 10.

11. Jlana MJIOTHOCTH pacHpeiesieHUs] HEMPEPhIBHOW CIy4ailHON BEJIMYUHBI
X:

0, x<-72,
f(x)= -sinx, -n/l2<x <0,
0, x>0.
Haiitu ¢pynkiuro pacnpenenenus F(x).
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Bapuanrt 10

1. Crynent 3Haer 40 u3 50 BompocoB mporpaMmbl. HailTu BeposSiTHOCTH
TOTO, YTO U3 JIBYX COJIEPKAIIMXCA B IK3aMEHAIIMOHHOM OHJIETe BOMPOCOB CTY/ICHT
3HaeT oba Bompoca.

2. BeposTHOCTB TOTO, UTO CTPEJIOK MPU OAHOM BhICTpelie BbIObeT 10 0uKOoB,
paBHa 0,3; BEpOSITHOCTh BBIOMTH 8 Wiau MeHble oukoB 0,6. HaliTu BeposSsTHOCTH
TOTO, YTO TIPU OJHOM BBICTpEJIE CTPEJIOK BHIOBET HE MEHEe 9 OUKOB.

3. ITo mocce B cpegHeM MPOE3KaeT JETKOBBIX MAIMH BABOE OOJNbBINE, YeM
IPy30BbIX. BeposSITHOCTH TOTO, UTO JIETKOBAs MaIlrHa OyJIeT 3alpaBisIThCS, paBHA
0,1; ana rpy3oBoil MammMHBI 3Ta BeposTHOCTh paBHa (0,2. K GeH30K0IOHKE IS
3ampaBKU MOAbeXana MaiimHa. HalTh BepoOsSITHOCTH TOro, 4TO 3TO JIETKOBAs
MallliHA.

4. TpeOyercsa HallTU BEPOSITHOCTh TOTO, YTO B 5 HE3aBUCUMBIX UCIBITAHUIX
coObITHE TOSIBUTCSL Ooiiee 3 pa3, 3Hasg, YTO B KaXKJOM HCIBITAHUU BEPOSTHOCTD
nosiBJieHus1 coobITUs paBHa 0,1.

5. 500 crankoB pabOTaIOT HE3ABUCUMO JIPYT OT Apyra, MpUuEM BEPOSTHOCTh
OecniepeOoitHOM PabOTHl KaXKJI0TO MX HUX B TedeHHe cMmeHbl paBHa (,8. Hailitu
BEPOSITHOCTh TOTO, YTO B TEUEHHME CMEHBI OecriepeOoitHo mpopadoTatoT: a) 410
ctankoB; 0) ot 390 10 410 cTaHKOB.

6.3aBox otmpaBun Ha ©6a3zy 1000 g0OpokavyecTBEHHBIX U3JACIHUM.
BeposTHOCTh TOBpEXKACHUS KaXIOTO H3ACIHS IPU TPAHCIIOPTUPOBKE paBHA
0,0002. HaiiTu BepoOSTHOCTb MOBPEKIAEHUS IPU TPAHCHOPTUPOBKE: a) IBYX
u3aeauii; 0) ot 2 10 5 U3aeIui.

7. Mumiens paszaesneHa Ha 30HbI 1,2,3. 3a momaganue B 30HY 1 jmaercst ap
OYKOB, B 30HY 2 — ay OYKOB, B 30HY 3 — a3 OYKOB. [[JI1 JaHHOro cCTpenka
BEPOSATHOCTH NONaAaHus B 30HBI 1,2,3 paBHBI COOTBETCTBEHHO p1, P2 , p3. Haltn
3aKOH pacrnpeneneHuss yuciaa X OYKOB, IOJYyY4aeMbIX CTPEIKOM MpH JBYX
HE3aBHUCUMBIX BBICTpeNax U GyHKIHIO pactpenenenus F(x), moctpouts €€ rpaduk.

a, — 8, a, — 5, az— 2,p1 = 0.3,p2: 0.1,p3 = 0.6.

8. Haiitm: a) mareMarmdeckoe OXKHJaHHUe, O) IUCIIEPCHUIO, B) CpeaHee
KBaJIpaTHYECKOE OTKIOHEHUE TUCKPETHOW CIyYallHOM BEJIWYMHBI X 10 3aKOHY €€
pacnpeneneHus, 3aJaHHOMY PSIZIOM pacrpesiesieHus: (B MepBOd CTPOKE TaOIHIIbI
YKa3aHbl BO3MOXKHBIE 3HAUYEHUS, BO BTOPOW CTPOKE — BEPOSTHOCTU BO3MOMKHBIX
3HAYCHMIN).

Xi 35 45 55 65 75
Pi 01,01 01| 04 | 03

9. CnyyaitHas BenuunHa X 3amaHa QyHkiuen pacnpenenenus F(x). Haittu
IJIOTHOCTh ~ PAacOpeiesieHUs]  BEPOSATHOCTEW, MAaTeMaTUYECKOE€  OXKUJIaHHE,
OUCIEPCUIO  CIYYaMHOM BEJIWYMHBI, BEPOSTHOCTH IIOMAJAHUSA  CIIyYalHOU
BenmuuHbl B mHTEpBai (0,1/2) u moctpouts rpaduku f (x),F(x).

0, x <0,
F(x) x4 O<x <1,
1, x> 1.

84



10. 3aganbl MaTEMaTHYECKOE OKUAHUE @ M CPEJTHEE KBAAPATUUECKOE OTKIIOHCHHE
O HOPMAJILHO paclpe/ieJIeHHON clydailHoM BenuurHbl. HaiiTu : a) BEpOATHOCTH
TOTO, 4TO X TpPHUMET 3HAaYeHHWe, NpHHAIeKamiee wuHTepBany ( « , [ );
0) BEpOSITHOCTH TOrO, YTO aOCONIOTHAas BeTWYMHA OTKIOHeHus |X - a

OKa)ETCsl MEHBIIE O.
a=1506=5,a=11, =21,06 =6.
11. Jlana miI0THOCTH pachupeiesieHus] HEMPEPhIBHOM CiTydaliHON BeTUYUHBI X !

0, x< 0,
f)F 1/2x, O<x <2,
0, x> 2.

Haiitu ¢pynknmro pactnpenenenus F(x).
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